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OID CROSS-aJI' CANAL
FHOENIX, ARIZONA

'!his report is the concluding response to a resolution adopted 31 July 1973

by the canunittee for Public Works of the united states Senate that authorized

planning studies of water am related lam resources of the Bloeni.x

metropolitan area. '!he first report, the B1oeni.x Urtml Study, was approved by

the BoaI:d of Engineers for Rivers am HartlOrs in March 1983. '!hat report

recammerrled further detailed study of the Old cross-eut canal as a flood

control facility. '!he Flood control District of Maricopa county, Arizona

passed a resolution on 12 December 1983 authorizin; their participation with

the COrps in a study of the Old cross-eut canal. A cost sharing agreement was

approved by the Office of the Chief of Engineers in April 1985 am feasibility

study :furrls were allocated in June 1985.

Flooding problems occur in the Old cross-eut area when nmoff from camelback

Mountain poOOs on the north side of the Arizona canal am floods the

residential area imrre:iiately to the north of that canal. When porxiing depths

exceed the height of the north bank, floodwaters can breach or overtop the

canal am disperse throughout the totally developed residential area below the

Arizona canal.

A wide array of flood protection measures were considered, including non

structural am structural alternatives am a no-action plan. 'Ihree priInary

altel:natives were identified, of which one, the F\1ll lafayette Alternative, was

selected for detailed analysis. '!he Full lafayette Plan called for an inlet

structure above the Arizona canal am a siphon which would direct floodwaters
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only between the Corps of Eng'i.'Il$:'8 am the Flood Control District of Maricopa
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oprer Federal, state am local agencies.

ergineering, economic, env'i.~::>nm$1~, am social values. '!he study area is

biotic o:mmmity largely disturbed. J:)le to
I ;

I

br state threatened or eIXlangered SPeCiesextensive w:Dani.zation, no Fed

heavily developed, am the na

Deparbnent of Transportation,

urrler the canal am into an i.nq:) etl .Old cross-eut canal. '!he Full lafayette

Altemative had a 25-year level f protection, a first cost of $20.8 million,

average amroal cost of $1. 9 mill' oJ,am average amroal benefits of $0.5
i

million for a benefit cost ratio 9fl 0.3.

are known to exist in the study

Dlring development of that pI, full consideration was given to

A significant feature of this st1Jdy was the close cooperative effort not

County, but also with the City 0 Bloenix, Salt River Project, Arizona

'!he study conclusion was that nol altemative analyzed could provide a
I

Federally justified solution to l~ problens in the area. Based on the
i

findings of this study, no F action should be taken at this tilne to
I .

i.nplement structural i.np:rtJV1 1:4> the Old cross-eut canal. Since the study
I

rec::anunerXiation was for no Fed aG:tion, an envi.roIurental inpact statement, or
I

assessment, was not required.
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OID CRCSS-aJT CANAL
:RIOENIX, ARIZONA

FEASIBILITY REroRr

APRIL 1989

A. S'IUDY AUIHORITY

'Ihe Old eross-cut canal Feasibility Study was initiated urxier a resolution

adopted 31 July 1973 by the Committee on Public Works of the united states

Senate for the Rloenix Urban Study. It states:

"'!hat the Board of Engineers, created urrler the provisions of Section 3

of the River am Harl::x:>r Act. approved June 13, 1902, be, am is hereby

required to review with the C1ief of Engineers pertinent reports pertaining

to Maricopa County, Arizona, with a view to detennining whether any

modifications of the rec:x::JItI1llEtions contained therein are advisable at the

present time, with particular reference to providirq a plan for the control,

develop1OOI1t, utilization, am consetVation of water am related land

resources of the Fhoeni.x metropolitan region••• "

B. S'IUDY RJRFQSE

'lbe purpose of this study was to identify and investigate current and future

problems, needs, am opportunities associated with flocx:ling in the Old

Cross~t canal area. 'Ibis report discusses am presents the results of the

1



plan fonnulation process ani identifi ~ific analytical results of the plan

selected for detailed analysis.

C. S'IUDY S<DPE AND GOAL

r

In early sooping sessions with the. FleOOd Control District of Maricopa
I

COUnty, it was detenn:i.ned that a solu ioJ was needed to unresolved flooding
i

problems which exist along ani below e IArizona canal in the vicinity of the

Old Cross canal. A generaliZed locat' on [map is provided in Figure 1, and the

study area is IIDre specifically ident' ff¥. in Figure 2.

I
'!he goal of the study was to ident' fy lam select a plan that would assist in

i

solvi.r'g water resource problems in th Jea. Measures were developed to solve

specific problems at specific locatio '1hese measures were then screened
I

using a variety of criteria, includ' sti>Port fram local interests,

envirornnental ani social acceptabilit , i~ engineering and economic
I .

feasibility. '!he IIDst acceptable I were oombined into more

comprehensive altenlatives. . tives were then screened against the
. I
• I

above criteria. '!he screening ani e~ion process was iterative, and the
i

process was repeated throughout the s :. ~ new measures or alternatives were

developed and refined.

D. S'IUDY HIS'IORY

Preli.m.inaI:y investigations by the ~of Engineers for solutions to

flooding problems in the Old eross-eut area date at least to the 1960's. '!he
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area was first studied in sane detail by the COrps during a Rloenix Urban study

in 1977 am 1978. Preliminary estimates developed during that study inticated

a favorable benefit-cost ratio for a project providing a 25-year protection.

study of the canal was halted in July of 1978 when an inteJ:pretation of Corps

engineering regulations irrlicated that the canal did not appear to confonn to

all criteria required for COrps participation in a flood control project. In

1982 the Board of Engineers for Rivers am HarlJors questioned study tennination

under that interpretation am, later that same year, the Office of the Chief of

Engineers detennined that the regulation did not preclude further studies. '!he

Old Cross-Q.lt canal project therefore became eligible for further study and the

Phoenix Urban Study final report :rec::x:mnen:1ations were changed to reconunend

further detailed study of the canal.

DJring this time period, the COrps instituted a tW'O J,ilase planning process

which called for a reconnaissance Ji1a.se am a feasibility phase. It was

detennined that work done urxier the Rloenix Urban Study could be relied upon

for reconnaissance level infonnation am that a feasibility study would be

initiated. Results of much of the design am cost estimates and benefit

analyses from the Rloenix Urban Study became the basis for entering into the

feasibility study upon which this report is developed.

On 12 september 1983, the Board of Directors of the Flood COntrol District

of Maricopa County (F"'al1C) passed a resolution authorizing the District to

participate with the COrps in developnellt of the study. with the fonnal

initiation of cost-sharing between the corps am local entities, a signed

feasibility cost sharing agreement was obtained with the FCI:MC in

Februazy 1985.

5



E. S'IUDY PARrICIPANrS

Because this was a cost sharErl study, an Executive Management cammi.ttee was

establishErl. Members consisted of the District Ergineer am Chief of Planning

Division, Los Argeles District, COtpS ofErgineers, am the Chainnan of the

Board of Directors am Chief Ergineer am General Manager of the F'CIl-1C. Dle to

the institutional, planning, am political setting of the study area, the city

of Ihoenix am salt River Project were made exofficio members. '!he Executive

Management camnittee met on a regular basis am was responsible for study

direction. A Study Management Team was also established with staff members

from the same organizations. '!he Study Management Team developed

recornrneOOations on issues that arose am the Executive Management Team then

ruled on those decisions.

F. RlBLIC INVOLVEl1ENr

A public involvement program was developed with the public divided into two

groups: technical am general. Technical public input was used SPeCifically

durin:J problem identification am in the fonnulation of preli.mina:ry

alternatives. Input fran both the technical am general public was used in the

evaluation of alternatives am selection of a recamne:rxied solution.

Technical meetin:Js were held in November 1985 am January 1986. Technical

plblic ParticiPants included; FO'JoiC, City of Ihoenix, salt River Project,

Arizona DepartIrent of Transportation, city of SCottsdale, Arizona Army National

Guard, u.S. Fish am Wildlife service, Maricopa Association of GoVernments,

6
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u.s. Bureau of Reclamation, Motorola, Jalm carollo Erv;Jineers, am GMI'S

Corporation. In addition, .irx:lividual briefirgs were held with various

neighborhocx:l interest groups. 'Ihese included, the Greater East Fhoenix

Neighborhocx:l Association, the central Arcadia Conservation District, arxl the

Hohokam Parkway lIdvisory Groups. General public involvement meetings were held

in February 1987 am May 1988. citizens were infonned of these meetings

through newsletters an:i newspaper articles. on each of the al:xwe dates,

separate meetirgs were held for residents living north of, an:i south of the

Arizona canal. lhe technical public meetings were atterrled by approximately

100 .irx:lividuals. '!he general public meetings were atte.rrled by over 300

citizens. Atterrlees at all meetings provided both verbal an:i written input.

G. EXISTING WATER RESCXJRCE PRaJECl'S

Corps of Erv;Jineers projects designed to provide flood control protection are

located on each side of the Old cross~t study area. Irrlian Berrl Wash,

completed in 1984, lies to the east in the city of Scottsdale arxl provides

protection to the area immediately east of the study area. Another Corps

project, the Arizona canal Diversion Olannel, is located west of Old cross~t,

arxl is currently urrler construction with a eatpletion date of 1992.

7
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CHAPrER II

DESCRIPl'ION OF S'IUDY ARFA

A. IDCATION AND JD.JNIWUES

'!he Old cross-QIt canal study area is located in the east-central portion of

Rloenix in Maricopa. County, Arizona. '!he study area includes about 17 square

miles am is boun:ied on the north by camelback Mountain, on the south by the

Salt River, roughly by 68th street to the east, ani exterxling in a point to

24th street am '!hanas to the west. '!he upper portion of the study area is

connnonly referred to locally as the Arcadia District. A small segment of the

northeasten1 corner of the study area is in the City of Scottsdale. M::st of

the area, includiIg the entire Old cross-eut canal, is within the city of

Rloenix.

B. DEM:.:XmAmICS

Rloenix is one of the ten largest U.s. cities am has a p:::>pulation estimated

in 1989 at nearly 1 million. '!he city continues to experience ext.renely rapid

growth. Rloenix is also the state capitol, ani is the c::anmercial center for

much of the southwestern United states. '!he study area is highly developed,

am consists of residential areas interspersed with camnercial develc:ptellt

along major streets.

8



C. 'IDR:lGRAFHY AND GFDIDGY

About 20 percent of the study area is nomtai.naJs. camelback Mountain,

locate:i in the north part of the study area, is 2700 feet at its peak and is

rugged am steep with a slope of about 60 percent. Papago Park Mountain, in

the eastern portion of the study area is less rugged and IlDre gently sloping.

'!he flat valley region which daninates the area between the base of camelback

Mountain and the salt River is densely populate:i with a 1 percent slope. land

in the area was originally covered by natural vegetation, but now is alm:::>st all

umanized. camelback Mountain is too steep for intensive developnent, but it

is experiencing limite:i residential building.

'Ihree geologic units are exposed in the study area: Recent (Quaternary)

Alluvium, Tertiazy Red unit, and Precambrian Igneous e:atplex. Recent alluvium

urrlerlies nost of the project area, reaching a maximum thickness of 250 feet

near the salt River. Materials in the study area are classified and described

as silty clayey san:is to sarrly clays with a IOOderate calcareous cementation of

the soil in the fom of caliche below 5 feet. '!he uncemente:i layer above the

caliche is susceptible to erosion, and sane portions of the Old c:ross-eut canal

charmel slopes have eroded.

'!he dominant seismic feature in central Arizona is the Verde fault system,

locate:i 55 miles northeast of the project. '!he study area itself is located in

seismic Zone 1 (U.S. Arnr:f Corps of Ergineers, 1983), iniicating that only minor

seismic activity may be expected.

1
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D. WATER RESOORCES

'!he climate of study area is arid with an annual. precipitation of about 8

inches. Most precipitation occurs in two distinct seasons, summer (June

through September) am winter (December through March), am is about equally

divided between them. Monthly, seasonal, am annual. precipitation amounts vary

considerably fram year to year. nJrirg any season there may be many successive

rainless days.

E. SURFACE WATER

Most of the area is subject to floc:xiirxJ fram two distinct types of

typography: gently slq>irg valley areas am steep hills. Rtmoff ten:1s flOW'

dCM11hi.11 at sanewhat equal depths across the entire valley area.

In the drainage area, nmoff fran camelback Mountain concentrates in

numerous small gullies rather than one major water course. Upon reaching the

valley area, nmoff again disperses into sheet flOW'. FlOW' paths in the valley

area are controlled by slope of the lam am mamnade obstructions. When the

path of flOW' is inten:upted by embankments, sud1 as those for highways an::l

canals, porxi.irg an::l diversion may occur. Drainage 1::xJurrlaries at several

locations for this study are defined by such embankments.

A number of stIuctures in the area affect surface nmoff, including the

Arizona canal, the Old Cross-eut canal, am the Gram canal. A brief

10



description of each follows.

'!he Arizona canal is a partially entrenched water supply canal which carries

water between Granite Reef dam am Skunk creek (Fhoto 1). FION in the canal

varies fran 700 cfs to 1100 cfs within the study area. Dlring stonns, water

porrls behi.rrl the north bank causiIg flooding. If flows in the canal exceed.

capacity, the southem bank is overt:owed or can break causing flooding

downstream of spillways am the 48th street gates, which allONS for water

disposal. '!he Arizona canal also has diversion stroctures to provide water to

c::ustaters. one such diversion is the New Cross-Qlt canal located a few miles

to the east of the Old Cross-eut canal am outside the study area. starting at

the Arizona canal am Invergordon Road, the New Cross-Q.lt canal delivers water

to the Penstock water treatment plant.

'!he Old Cross-Qlt canal was constructed in the late 1880's to transfer water

between the Arizona canal am the Gram canal. '!he canal is located adjacent

to 48th street between the Arizona canal am McJXMell Road (Fhoto 2). At

McDowell Road, it transitions to the west am parallels 46th street to the

Gram canal. '!he 3.6 mile long canal consists of a deeply incised earth

channel beginning fran a gated outlet at the Arizona canal. '!he largely

l.U'li.nproverl charmel crosses rrajor streets through varierl shaped culverts. '!he

channel, which receives local stann drainage fran the east am west, is no

longer userl as a water SUWly transfer system between the Arizona am Gram

canals. However, it is userl to discharge water from the Arizona canal during

rainstonns am floods (Ihotos 3-6). Urrler the tenns of an intergoverrnnental

agreement, the Salt River Valley water Users' Association is allowed to

discharge fran the Arizona canal into the Old Cross-eut canal. '!he City of

11

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

PHOTO 1
Arizona Canal. View looking east near

Old Cross-Cut Canal. (May 1988)

PHOTO 2
Old Cross-Cut Canal. View looking
south below Thomas. (May 1988)

12



PHOTO 3
Gates at 48th Street and Arizona Canal.

View looking south across Arizona Canal
toward Old Cross-Cut Canal. (May 1988)

PHOTO 4
Gates at 48th Street and Arizona Canal. View looking

north along Old Cross-Cut Canal toward
Arizona Canal. (May 1988)
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PHOTO 5
Gates at Arizona Canal opened for draining

into Old Cross-Cut Canal. View looking south. (Oct 1988)

PHOTO 6
Old Cross-Cut Canal carrying excess water from

Arizona Canal. View looking south, north of Osborn.
(Oct 1988)

14



Fhoenix can discharge stonn drainage into the Old Cross-Q.lt canal south of the

Arizona canal. Gates in the Gran:l canal, which outlet to the salt River,

discharge stonn flows fran the Old Cross-Q.lt into the river. '!he Flcxx1 Control

District of Maricopa camty is responsible for maintenance of the canal.

'!he Grarrl canal runs parallel to ani has the same function as the Arizona

canal. It receives flow fran the New Cross-Q.lt canal, ani distributes it and

outlets the excess flow into the New River. It receives flow from the Old

Cross-Q.lt canal durirg flcxx1s ani either brirgs it westward to.vards the New

River or passes it to the salt River through waste gates. However, the north

bank does not cause the same pon:li.n::J problem because the banks are generalI y

less than one foot ani the canal is mainly entrenched.

F.~

Grourxiwater lies at depths of less than 20 feet along the Arizona canal west

of 56th street, ani along the entire lerqth of the Old Cross-Q.lt canal.

Grourrlwater levels drop abruptly east of 56th street, reachirg depth..c; as great

as 300 feet near the east enj of the study area.

I.arrl subsidence ani associated earth fissure developrrent have occurred in

sc:::JIre parts of the Fhoenix area due to major grourrlwater declines. However, a

National Geodetic SUrvey level line along the Arizona canal has detected no

significant subsidence in the iJnrredi.ate study area.

15
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G. BIOr.e:x;ICAL RESaJRCES

Most of the na.tural biotic cx::mmuni.ties alorq the lerqth of the Old eross-eut

canal have been d..isturbed as a result of urbanization of the Fhoenix Area. If

any na.tural vegetation occurs within the area, it WCAl1.d be in small urrleveloped

patches. Species that aJUld be expected include nesquite, catclaw, acacia,

paloverde, bI"CXJl1l baccharis, creosotebush, eucalyptus, tree tobacco am russian

thistle. Most of the residential areas have used nonirrligenous plants for

lan:iscaping.

Dcmi.nant wildlife likely to be fourrl includes small reptiles (lizards am

snakes), small manunals, rcxients, an:! birds (rrostly passerine species). Because

of the extensive urbanization within the Rloenix netropolitan area, no Federal

or state threatened or ~ered species are present.

H. aJlITURAL RESaJRCES

'!he Pueblo Grarrle Ruin, a major Hohokarn village site, am Hohokarn-piroa

irrigation sites are located south of the project area. Both are listed on the

Nationa.l Register of Historical Places am are also Nationa.l Historic

I..arrlrnarks. Although the knc:Mn sites are physically located outside the study

area, the northern extent of possible archaeol~icalmaterials is not known.
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OW'I'ER III

IroBUM IDENTIFICATION AND OPFORIUNIT!ES

A. FLCODING

1. General overview

The Old cross-eut drainage area is small arrl highly reactive to flcx:xi

con::litions. The steep slopes of caneJ..back Mountain am. heavily developed area

below the IOOUI1tain result in minimal infiltration arrl rapid rtmoff. stonn

waters porri on the north side of the Arizona canal. A potential for damages is

fram overtoppin;J or breaches in the Arizona canal which would allow flcx:xiflows

to disperse throughout the totally developed area below the canal.

2. Historical

Residences am. other structures in the study area are subject to flocx:li.m

L., the form of flcxxied yards an:! minor property damage (Ihotos 7-10). street

flcxxling is cc::mm:m durin;J heavy rains. sane residents north of the Arizona

canal have reported damage every few years fram porx:li..nq. 0Jrin;J a stonn in

1972, residents were floc:x:led south of the Arizona canal fram water crossing the

canal at the depressed intersection of 56th street am Mitchell. Extensive

porrling an:! $0.6 million in damages were reported alonq a 12 mile reach above

the canal. AOOut on-third of this damage was in the current study area.

0Jrin;J the sane storm several breaks cccurred in the Arizona canal outside of

the Old eross-eut study area causi.rxJ $4.3 million in damages.
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PHOTO 7
Flooded yard typical of local flooding which
frequently occurs north of the Aiizona Canal.

(Oct 1988)

PHOTO 8
Another view of localized flooding
north of Arizona Canal. (Oct 1988)
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PHOTO 9
Ponding behind north bank

north of Arizona Canal (Oct 1988)
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Table 1

3. Projected Damages

Without project Corps hydrolcqic am hydraulic investigations irx:licate that

runoff fram flcxxJs as frequent as a 25-year event cx:lUl.d overtop the Arizona

canal at several locations. Table 1 illustrates estimated damages that could

occur by flood event. Hydraulic arrl economic analysis irx:licated that south of

the Arizona canal there was insufficient increase in flooding depths to

increase damages for the SPF event above the 100 year event.

A portion of the flow of the Arizona canal downstream fram the study area

is withdrawn by water treatroont plants for dri.nki.Ig water. Any floodwaters

which overtop the canal bank intrc:rluce street oils, dirt, trash, am other

urban contaminants into the canal. A concern which had to be addressed by the

study was any alternative which would increase urban street stann runoff into

the Arizona canal. Any increase in contaminants in the canal could inpact

operations arrl treatroont procedures of the downstream water treatroont plants

arx:l was of serious concern to the City of Fhoeni.x.
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SPF Ave Arm

$18,236 405

$20,077 $1,228

$38,313 $1,633

100 Year

$6,820

$20,077

$26,887

50 Year

$4,387

$18,080

$22,467

25 Year

$3,067

$14,680

$17,747

Without Project D:unages by Event

(oct. 1988 Prices XlOOO, @8 5/8%)

B. WATER~

study Area

North of AZ. canal

South of AZ. canal

Total

• ?()
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c. RECRFATION AND AFSIEEI'ICS

Same of the rights-of-way adjacent to the Old cross-QIt canal are currently

utilized as bicycle ani equestrian trails in the Maricopa COlmty Trail System.

'!here is considerable potential for additional recreational development along

the Old cross-QIt canal. Same of the rrcst notable shortcomings of the existing

trail system could be corrected by construction of a c:x:m1prehensive linear

bicycle/equestrian trial system.

Conunents from citizens obtained durin;; the public involvement meetings

irrlicated widespread feelings for ilrproved recreational use of the canal area.

Views as to the appearance of the canal ranged from many who considered the

current appearance to be unsightly, to a few who felt that the present

corrlition of the canal added a certain chann to the neighborhocxi (Thotas 11 &

12) •

D. ENVIRONMENTAL

'!he study area is already largely di.sturt:led am developed. Mry proposed

solution to the flccxiiIg problem, however, would have to consider the irrpact on

any of the small pockets of urrlistu.rbed natural vegetation. Opp:lrtunities for

environmental enhancement are limited.
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PHOTO 11
West bank of Old Cross-Cut Canal

south of Arizona Canal showing
localized erosion. (May 1988)

PHOTO 12
Old Cross-Cut Canal. View to south

at Osborn Road Crossing. (May 1988)
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E. aJIlIURAL RESCX.JRCES AND HIS'roRIC POOPERI'Y'

'!he nortl1en1 extent of archeological materials associated with known

Hohokam Irrlian sites located to the south of the study area is unknown. Nrj

proposed construction, therefore, would require a program for identification

am evaluation of ardlaeologically significant sites.

F. roBUC CDNCERNS

Concerns about flooding in the area were widely expressed during public

rneet:inJs held for this study. Most flocx:iing experienced by residents of the

area has been in the fonn of flooded yards, street flooding, am minor property

damage. Most residents north of the Arizona canal were well aware of flooding

problems, while the majority of residents south of the canal did not appear to

be aware of the possibility of a break or overtopping of the Arizona canal am

resulting flooding in their area.

Despite a few CCllTll'OOl1ts to the contrary, the appearance am safety hazard

presented by the Old Cross-eut canal is a conc:enl to rrost people in the

neighborhood. Local residents also expressed stron;; conc:enlS over the

potentially disruptive inpact of any project, during construction, as well as

the cost of the project itself.
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IV. PIAN FORMUIATION

A. INTROWcrION

Plan formulation had to address three flc:x:xiin1 problems: (1) stonn water

nmoff ani resulting poming north of the Arizona canal, (2) overtopping and

possible breaks or breaches in the Arizona canal during major flood events, and

(3) subsequent flc:x:xiin1 belCM the canal as a result of (2). Plan formulation

had to deal with each problem separately arx:l in combination.

'Ihe institutional and political setting of the area required plan

fonnu1.ation in close cooperation with a rn.nnber of local entities. 'Ihe City of

Phoenix, salt River Project, ani Arizona Deparbnent of Transportation, in

addition to the Flood Control District of Maricopa Cotmty, all had specific

responsibilities ani interests which ilrpacted plan formulation. 'Ihese

responsibilities ani interests had to be addressed in addition to economic,

engineering and erwironmental criteria.

B. S'lUDy~

'Ihe planning process consists of six steps to identify or respon::l to

problems ani opportunities associated with the Federal objective ani specific

local concerns, and is designated to ollminate in plan selection. 'Ihe process

irwolves an orderly ani systematic approach to making dete:nninations ani

decisions at each step. '!his approach ensures that the interested public and

decision-makers in the planning organization are fully aware of the basic

assmtptions errployed, data ani infonoation analyzed, areas of risk ani

24



uncertainty, reasons am rationales used, am significant ilnplications of each

alternative. '!he follCMing identifies those steps:

step 1: Specification of the Problems am Opportunities Associated with the

Federal Objective am Specific state am lDca1 Concems.

step 2: Inventory am Forecast Water am Related I.anj Resource Corx:ti.tions.

step 3: Fonnulation of Alternative Plans.

step 4: Evaluation of Effects.

step 5: COIrparison of Alternative Plans

step 6: Plan selection

C. PIANNJNG CDNSTRAINTS

Plans were fonnulated within existing laws, policies, regulations, and the

authorizing resolution. other constraints include liJni.ts presented by area

topography, shortage of lam resources, protection of enviromnental am

cultural resources, ani need to minimize relocation in the highly developed

residential area.

• 25
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D. PIANNING OB.JECrIVES

1. '!he Federal Objective

'!he Federal objective of water an:! related Ian:! resources planning is to

contribute to the national econanic developoont consistent with protecti.rq the

nation's envirornnent, pursuant to national environmental statutes, applicable

Executive Ol:ders, an:! other Federal plannin;;J requirements. CO:rps planninJ

objectives are:

a. National Economic Developnent (NED)

contributions to national ecxmanic develq:ment (NED) are increases in the

net value of the national output of goods an:l services (benefits from the

project). '!he plan that reasonably maxilnizes net benefits (the NED plan) is

selected unless there is oveJ:Whellnirq justification for another plan. '!he NED

plan is also the IOOSt ec::onamically efficient plan. For these studies,

therefore, the NED objective was to develop plans that would:

1) provide the maximum reduction in potential flood losses in the

Old Cross-eut area.

2) maxiJIlize associated NED benefits realized at the national

scale.

26



b. eatpliance with National Enviromnental statutes

In addition to meeting the criterion of ec:onanic efficiency, any Federal

project ImJSt cc:mply with the National Envirornnental Policies Act of 1969

(NEPA). A partial requirement of NEPA is the carpletion of an Envi.rormental

Assessment (FA) which provides documentation of a Fi.n::iin:J of No Significant

Inpact (FCNSI), or an Enviromnental Inpact statement (EIS) if inpacts to the

envirolment are significant or potentially significant.

c. Compliance with Applicable Executive Orders

In addition to executive orders which relate directly to envirornnental

quality, Executive order 11593 instructs Federal agencies to institute

procedures to assure that Federal plans contribute to the preservation and

enhancement of non-Federally owned sites, stJ:uctures and objects of historical,

ardlitectural, and archeological significance. '!he National Historic

~tionAct of 1966, as arnerrled, embodies many of the provisions of the

Executive order. '!hus, consideration of historic preservation was a planning

objective.

d. Ccmpliance with other Federal Plannil'q Requirements

In addition to the NED objective, alternative plans ImJSt be evaluated for

effectiveness, cc:mpleteness, and acceptability. A project ImJSt effectively

perfonn design task. A recanunerrled plan ImJSt also contain all elements which

are necessary for it to function effectively. A rec:x::mnerrled plan ImJSt also be

acx::eptable to the cxmnuni.ty, the local sponsor, and other Federal and state

.27
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agencies.

e. Consideration of Nonstructural Measures

section 905(a) of Public raw 99-662 requires that consideration be given to

nonstructural measures in the planni.rg fo:rnU1l.ation of all flood damage

reduction plans.

E. PIAN EVAIIJATION CRITERIA

criteria used in the plan fo:rnU1l.ation prcx::ess adhered to current COl:pS

guidelines as follOlf./S:

1. Technical criteria

DischanJe-Frequency relationships for mDanized areas were adopted from

earlier COrps hydrological studies in the Rloenix area. Hydraulic designs were

based on approved design practice arxl on theoretical analyses using applicable

criteria set forth in COrps of Ergineers' Ergineering Manuals.

2. Economic criteria

An am:>rtization Perio:i of 100 years was used. An interest rate of 8-5/8

percent was used during screening arxl for the selected plans. costs incurred

during constnlction were increased by adclin;J c:x::arpcurxi interest canp.rt:ed at the

project discount rate. Metho:iology was in accordance with Principles arxl

28



Guidelines.

3. Envi..ronnental criteria

Inpacts on fish am wildlife resources amjor habitat were to be quantified

to the extent possible. Inpacts which could not be quantified were to be

identified. Mitigation plans were to be developed if necesscu:y.

4. SOCial criteria

Adverse impacts identified in section 122 of Public law 91-611 were to be

assessed am considered in developnent of measures arrl alternative plans.

In addition to these criteria, the desires of local interests and the needs

associated with local governmental concems were used to weigh alternatives. A

public involvement effort was made to elicit the concems of area residents and

to give all local interests a voice in the plan fonnulation process.

F. DEVEIDIMENT OF AIJl'ERNATIVES

1. Management Measures

Within the framework of plan fonnulation criteria,a wide range of measures

were identified. Measures provided the basis for fonnulating alternatives.

'!he followi.rg is a list of various measures identified and considered:
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a. Flood Control Measures

1) structural Measures

a) COllector system above Arizona canal

b) Alternative means to divert water from above Arizona

canal into the Arizona canal amjor Old cross-eut canal

c) Inproved Old cross-eut canal with possible increased

capacity

2) Non-structural Measures

a) Flood warning system

b) Floodwalls/floodproofiJ);J

c) Floodplain management

d) Flood emezgency action plan

e) TeJrp:>rcn:y or pennanent relocation

30



b. Recreation Measures

1) Bike am pedestrian paths alorg Old cross-eut canal

2) picnic am play areas aloI'l3' canal

c. Fish an:i Wildlife Measures

1) Protection of aIrI exi.sti.rq resources

2) Mitigation of construction iIrpacts

d. CUltural. Resource Measures

1) P:reconstn1ction sw:vey to identify un:ii.scovered resources

2) caution to not destroy any resources discovered duriI'l3'

constnlction

e. No Action Measure

2. Plans by others

~iI'l3' preparation of this Feasibility Report, coordination was maintained

with a number of agencies responsible for iJTg;>lementiI'l3' plans which either

addressed or iIrpacted the p1annin;J objectives of this study. '!he fo11owiI'l3'

local planning efforts are currently Ul'Xier consideration:
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City of :R1oenix

'!he City of :R1oenix has responsibility for local storm drains in the study

area. City stann drains are nonnally sized for two year events. '!he City

regularly develops am updates local drainage plans which include the Old

cross-eut area. Only limited drainage constJ:uction is ·planned in the study

area over the next five years. Drains associated with i.nperxiirg street work

alorg cane] back am McnJwelI roads will only have limited inpact on floodflows

addressed by the Federal project. '!he city does stron:Jly believe an iltproved

stann drainage system is desirable in order to provide flocx:i relief in the

affected area. In addition, the city is considerirg a parkway from McO::Mell

Road to Irxlian School as an extension of AOCfr plans for freeway development

from the Salt River to Mc::IkMell. '!he AOCfr freeway am city parkway would

parallel the Old Cross-eut canal.

Arizona Depart:nelt of Transportation (AOCfr)

AOCfr is considering a number of highway development plans in or near the

study area. '!he plans would include stenn drain facilities. one such plan

includes the Hohokam EXtension from the Salt River to McO:Mel.I.

Flocx:i control District of Maricopa county (FC:MC)

'!he F'Cl:MC is responsible for providirg flocx:i cxmtrol for all of Maricopa

County, which includes the study area. '!he FC:MC was the local sponsor for the

study, provided coordination am liaison with other local entities, am

cooperated with the Corps in all aspects of plan fonnulation and evaluation.
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G. ALll'ERNATIVE E.VAIIJATION

a. P.re-feasibility studies

'!he earliest COrps planning for the Old cross-o.rt: area consisted of

preliIninary efforts discussed in the B1oeni.x, Arizona am Vicinity Interim

SUrvey Report, Janum:y 1964. Additional preliIninary evaluation was prepared

for the Fhoeni.x Urban study in 1977-1978. Pre-feasibility studies focused on

gate IOOdifications am construction of a collector system north of the Arizona

canal which would corwey flood flows to an inproved Old crcss-o.rt: canal.

J)::)cumentation from these early studies inlicated that a 25 year level of

protection was selected as a basis of design because of right of way

constraints upstJ:eam of the Arizona canal am along the Old cross-eut canal.

'!hese constraints made higher levels of protection costly, primarily due to

potential relocations.

b. Feasibility R1ase

nJring the feasibility phase a three stage iterative process was used to

screen alternatives. '!he process consisted of an initial iteration where a

large rnnnber of measures were dj SOlSSed am evaluated. '!he second iteration

was an int:ernali.ate stage when general concepts am designs were evaluated.

'!he third, am final, iteration consisted of a small rnnnber of alternatives

where SPeCific designs were prepared am benefit cost teclmiques applied.
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1. First Iteration

'!he first iteration consisted of an evaluation of a number of measures,

including the flood control measures listed earlier (section Fl). certain

stnlctural solutions, such as detention basins, levees, arx:l major

channelization, were not considered reasonable due to such factors as local

unac::ceptability, high construction CXJSts, social inplcts, arD/or envirornnental

iIrpact.

Non-stroctural solutions such as temporazy or permanent relocation were not

considered satisfactory due to expense arx:l social iIrpact. other non-stroctural

measures, inclucling flood proofing arD floodwalls, might serve to protect some

stn1ctures, but would not provide a comprehensive solution to the overall

flooding problem in the area. In addition, such actions would restrict the

area that flood waters could occupy. Runoff would then concentrate in

unprotected areas, porxi to greater depths, arx:l add to the possible overtopping

or breaching of the Arizona canal. Flood proofing arD floodwalls also would be

of high cost to homeowners arx:l was considered to contain adverse social arD

esthetic inpacts.

Flood plain management was also considered as a non-structural solution.

'!he main value of flood plain management would be to control future

developments. Except for a few small locations the area is essentially

urbanized arx:l flood plain management would have minimal positive inplcts.

Flood waming arx:l evacuation was not considered to be the solution to the

flooding problem. Heavy rainfall advisories rore than 8 hours in advance of
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storms are usually beyorrl the capabilities of the weather seIVices. Even with

sufficient advance wami.n] tine, evacuation is a difficult, socially upsetting,

am costly pJ:T"XBiltre. sane possible reduction of damage to contents could be

realized, but other damages \VOUld continue unabated.

While the above measures were rejected durirg the first iteration, there

were a number of operational am structural solutions which were dj scussed and

qualitatively evaluated amlYhich provided the basis for development of a

reduced number of alternatives for the secon:i iteration stage.

A no action alternative was also included for comparison purposes

throughout the evaluation precess. Without resolution of the problem, frequent

floc:xiin:J will continue to cx::cur. As lJIt)anization increases, the flood problem

would become magnified because of greater population density an:1 increased

nmoff from developed areas.

2. second Iteration

As a result of ~tiIgS with local interests, the Tedmi.cal Adviso~

committee, am COrps technical staff, a preliminary array of seven alternatives

was developed for a secon:i iterative evaluation as li.stai below:

a. OPERATIONAL IDDIFICATIONS. currently there are two existing radial

gates across the Arizona canal, one at Sc:x>ttsdale Road am the other at 56th

street. I:m"irg Periods of floc:xiin:J, both gates \VOUld be closed so that portion

of the Arizona canal would be drained. All flows east of scxrt:tsda1e Road would
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be put into the In:li.an BerX:i Wash system. Flows between sc:ottsdale Road am

56th street would drain dawn the New crcss-o..rt: canal (located at 64th street)

am flows west of 56th street would drain into the Old Ct'oss-Olt am also

continue down the Arizona. canal. As the Arizona. canal was drained, flood flows

could enter the Arizona. canal by lower~ the north bank.

b. mCRFASE NUMBER OF OID CROSS-aJr CANAL GATES. '!his alternative

included the c:x::JllX')l1elts of Altemative #1 am provided for an increased rnnnber

of gates on the Old cross-Olt canal. Increas~ the gates would allow for more

flood waters to be drained, thereby increas~ the level of protection that

could be provided. '!he design of this alternative would consist of lower~

the north bank of the Arizona. canal, increas~ the gates of the Old Cross-eut

canal increas~ the capacity of the canal, am constnlcti.ng larger bridges

aver the Old Cross-o..rt: canal. Prelilninary irwestigations in:licated that the

Old cross-o..rt: canal itself has the capacity to cany additional flows, but

bridges are the constrictions. Depenji.n; on Velocities, same type of l~

might be needed.

c. ADDITIONAL PIAN~. '!he third alternative consisted of adding

additional plan components to the alternatives outlined above to increase the

level of protection. '!hese c:anp:ment:s would include adding two new radial

gates across the Arizona. canal (one just west of the New c:ross-o..rt: canal am

one just west of the Old Cross-Olt canal) am adding an additional outlet at

the golf course located at 56th street. 'lhese new components would allow more

flood flows to be drained at a faster rate than in Altematives 1-3. In

addition to design items listed in Alternative #2, this alternative would

include the design am cost of two new radial gates am, if needed, the design
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and cost ofincreasin;J the capacity of a small lake at an existing golf course

in the proposed project area to 'teqx)rarily store nmoff.

d. WAL aIANNEL SYSTEM. '!his alternative addressed the conce.nt of water

quality as well as the floc:x:1il'g. A wall would be const:ructed down the center

of the existing Arizona canal thereby creatin;J a dual channel system. D..1ring

minor flood flows, one side of the canal would be used to capture the flood

flows while the other side would still continue regular water deliveries.

D..1ring larger flood events, both sides of the canal would be used for flood

control. 'lhi.s alternative protects the quality water by not allowing the

mixing of the two during minor flood events. Design of this alternative would

consist of lowering the north bank of the Arizona canal so that flood flows

could flow into the canal, construct:.ion of a flood wall down the center of the

Arizona canal, providing a way for the flood waters to get from the Arizona

canal flood channel to the Old cross-a.rt canal, am increasing the capacity of

bridges crossing the Old cross-a.rt canal.

e. mCRFASE SraPE OF ARIZONA CANAL. '!his alternative would increase the

efficiency of the existing system by increasing the slope of the Arizona canal.

Potential locations include increasing the slope between 64th am 56th street

or between 56th am 48th street. '!he design of this alternative would involve

lowering the north bank of the Arizona canal so the flood flows could flow into

the canal, recxmstructing the Arizona canal, am m:xlifying to the Old cross-Olt

canal.
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f. COLIECroR SYSTEM NORIH OF '!HE ARIZONA CANAL. '!his alternative was

originally considered dur~ the Phoenix Urban study. Design would consist of

a collector system just north of the Arizona canal, a siphon to get the water

urxier the Arizona canal ani into the Old cross-eut canal, ani major

i.n1;>rovements to the Old cross-eut canal.

g. COLIECroR SYSTEM AIDNG MAJOR S'IREE1S.'!his alternative would collect

ani transport flocxi flows to the Old cross-eut canal before they porrl against

the Arizona canal. UIXiergrounj pipes nmt'lin;J alorg both lafayette am

camelback Roads would collect ani transport sheet flow to the Old cross-eut

canal. Design of this alternative would consist of construction of urxierground

pipes along two streets above the Arizona canal, a siphon to get the flows into

the Old cross-eut canal, ani major i.n1;>rovements to the Old cross-eut canal.

An evaluation of the above alternatives, including disrussions with local

interests, determined that Alternatives #1, #2 ani #3 required canplex

operational procedures that would not be practical or acceptable to them urxier

actual flooding con:litions. In addition, these same three alternatives would

release flcx:xiflows into the Arizona canal ani create water quality problems.

Alternative 4 was rejected because of excessive cost. Altenlative 5 also was

rejected because of its high construction cost, as well as water quality

concerns. A decision was made at the em of the first iterative evaluation to

only carry variations of Alternatives 6 ani 7 into the secorrl iterative

process. Figure 3 displays a SUIllltlal:Y of the secoIXi iterative alternative

results.
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FIGURE 3

OLD CROSS-CUT CANAL
PHoE~IX, ARIZONA

SECo~;o ITERATIoS ALTERNATIVE SCREENING

ECONOMIC ENGINEERING SOCIAL ENVIRONMENTAL SUPPORT FROM

ALTERNATIVE FEASIBILITY FEASIBILITY ~ ACCEPTABILITY LOCAL INTERESTS

I- OPERATION NOT ANALYZED FEASIBLE POTENTIAL POTENTIAL PUBLIC CONCERN OVER MAJOR
MODIFICATIONS IN DETAIL \lATER HEALTH CONCERNS OPERATIoliAL

QUALITY REQUIREMENTS AND
CONCERNS \lATER QUALITY

_. INCREASE OLD SAME AS #1 FEASIBLE SAME AS #1 SAME AS #I SAME AS 1'1
CROSS-CUT
GATES

3. ADDITIONAL SAME AS , I FEASIBLE SAME AS 11 SAME AS 11 & 2 SAI1E AS 111 & 2
PLAN & 2
COMPONENTS

~. DUAL CHANNEL VERY HIGH FEASIBLE \lATER SOL YES PU BLl C FOR CONCERN OVER

SYSTEM CONSTRUCTION QUALITY A EVENTS UNDER REDUCED AZ CANAL
COST PROBLEM IO-YR CAPACITY

ONLY IN
/..oJ EVENTS
\J) OVER IO-YR

5. INCREASE HIGH FEASIBLE SAME AS #I, SAME AS II, 2, FE\lER OPERATIONAL

SLOPE OF CONSTRUCTION 2, & 3 & 3 REQUIREMENTS THAN

ARIZONA COST II, 2, & 3
CANAL

6. COLLECTOR DEPENDENT ON FEASIBLE SOLVES SOLVES \lATER ACCEPTABLE UNLESS

SYSTEM NORTH DESIGN \lATER QUALITY PROBLEM RELOCATION OF
QUALITY RESIDENTS
PROBLEM, NECESSARY
POSSIBLE
RESIDENTIAL
RELOCATION
DEPENDING
ON DESIGN

7. COLLECTOR DEPENDENT ON FEASIBLE SOLVES SAI1E AS '6 ACCEPTABLE

SYSTEM ALONG DESIGN \lATER
HAJOR STREETS QUALITY

PROBLEM.
NO
RELOCATIONS

8. NO ACTION N/A N/A THREAT TO N/A NOT ACCEPTABLE
LIFE AND SOLUTIONS TO
PROPERTY FLOODING PROBLEM
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3. 'Ihird Iteration

'!he followi.n;J alternatives were prepared for further analysis:

a. ALIEY. '!his alternative consisted of inlet pipes along

lafayette Blvd an:i in adjacent alleys to cany flood waters to the Arizona

canal. A portion of the north bank of the canal would be lowered to relieve

porrling. New gates in the Arizona canal an:i at the Old cross-eut canal would

require manual operation.

b. PJl.R!'IAL IAFAYEITE. '!his alternative included inlet pipes

above the Arizona canal. An east inlet pipe would carry water to the Arizona

canal an:i a west inlet pipe would cany water directly to the Old Cross-eut

canal. A portion of the north bank of the Arizona canal would be lowered to

relieve porxii.rg. Gates at the Old cross-eut canal would require manual

operation.

c. FUrL IAFAYEITE. '!his alternative would drain floodwaters from

the east an:i west alon;J lafayette Blvd an:i then directly into the Old c:ross-eut

canal by rreans of a siphon (Figure 4). Inlet grates at major intersections

would catch nmoff. No manual operation of the gates would be required.

An additional alternative consisti.n;J of an open channel collector system

placed just north of the Arizona canal was also briefly considered. 'Ibat

system would nm fram 68th street to 40th street an:i collect all flows in the

watershed an:i transport them to the Old cross-eut canal. A siphon would be

used to transport the flows from the collector system to the Old cross-eut
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FIGURE 4
FULL LAFAYETTE ALTERNATIVE

OLD CROSS-CUT CANAL
PHOENIX, ARIZONA
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canal. No manual gate operation would be necessary. '!he Open 01annel

Alternative was considered inpractical due to constnlction cost considerations

am scx:ial :ilrpacts. '!he scx:ial inpact resulted fran the fact that numerous

houses would have to be rerlDVed to obtain sufficient rights-of-way.

'!he Alley Alternative appeared to be the nest promisin;J from an economic

starxipoint, however, serious water quality, operational, am perceived public

health concer.ns resulted in rejection of that alternative as well. '!he City of

Phoenix presented its decision not to support the Alley Alternative in the fonn

of a letter am City Council Report that stated they would not support any

alternative that introduced stann ronoff into the Arizona canal.

Rejection of the Alley Alternative focused attention on the Partial am Full

Lafayette Alternatives. '!he Partial Lafayette Alternative was rejected as it

contained operational concems am appeared to have less economic justification

than the Full lafayette. Study attention was then focused on the Full

lafayette Alternative as the nest pranisin;J alternative for a Federal.project.

Figure 5 displays a summary of the third iterative alternative results.

Associated with detailed analysis of the Full Lafayette alternative, with

project overflows were updated am dena1strated that localized rainfall, not

rmloff, acx:::otmted for a significant portion of the flooding depths, most

notably in the southern portions of the study area (Figure 6, Table 2). At the

same time, a refined drainage plan was received for the proposed Papago Freeway

am was included in the revised without project c:xmlltions.

Economic analysis of the Full lafayette Alternative included an extensive
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FIGURE 5
OLD CROSS-CUT CANAL

PHOENIX, ARIZONA
THIRD ITERATION ALTERNATIVE SCREENING

DEGREE OF ECONOMIC ENGINEERING SOCIAL ENVIRONMENTAL SUPPORT FROM
ALTERNATIVE PROTECTION FEASIBILITY FEASIBILITY IMPACTS ACCEPTABILITY LOCAL INTERESTS

I. ALLEY 25-YR NOT FEASIBLE FEASIBLE WATER POTENTIAL NOT ACCEPTABLE
(PRELIMINARY QUALITY PUBLIC HEALTH DUE TO WATER
BIC UNDER 1.0) PROBLEMS CONCERNS QUALITY AND

OPERATIONAL
CONCERNS

2. PARTIAL 40-YR NOT FEASIBLE FEASIBLE SAME AS SAME AS III NOT ACCEPTABLE
.t>. LAFAYETTE ( PRELIMINARY #1 SAME AS #1
w BIC UNDER 1.0)

3. FULL 25-YR NOT FEASIBLE FEASIBLE ACCEPTABLE ACCEPTABLE ACCEPTABLE
LAFAYETTE (1ST COST

$20.8 MILLION
AVG ANNUAL COST
$1.9 MILLION
AVG ANNUAL
BENEFIT $0.5
MILLION
B/C=0.3

4. NO ACTION NIA NIA NOT NOT NOT NOT ACCEPTABLE
ACCEPTABLE ACCEPTABLE ACCEPTABLE



I

!'....

..

.. ,.' ~,oou ret 1

OLD CROSS CUT STUDY

FIGURE 6
DRAINAGE AREA MAP

C;. S ....~~ r,.j .iii;"
." ..

~C:J,.t r. .~~,...-:, ....~~~ :0'-

~.;....~
to • .-•

.~.:.... ""'."

SUBAREA NUMBER

CONCENTRATION POINT

STORM CRAIN

..

o

.....~
...:.. ::.:~
'':I.' ."_ .• , - ••.. T1-

, ... .

CD

r •• '0 ','.. "..

.. _flO.

..,~
oJ' 00.

• ',1.

- :
""","7'

-.::.-. 1

-

··N: : ~ ..,... . ~

·.· \: ~
• of !

.C ".. : i ,.-
f • ' ......~.

•
.. l .c.a.: .t • ~ lo

.....~.- '-'.,3 --.-;! ~.- _._.~.-.;..I-.&-:-.......,. .. - ..• Off: ... ...' _ ~ ...
• " •• _, • 1. .¥t_=-_ ",

~W ~ i'!!o,' .I'
I.=' ;.1}. " ....:. .,::-

n .. t' "0'

I
I

I
I

I
I

I
I

I

I
I

I
I
I

I
I

I U.S. ARMY CORPS

LOS ANGELES

OF ENGINeERS

DISTRICT

I 44



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

TABlE 2

OID~~CANAL

OVER FIa'l DEPIHS
FUrL IAFAYEITE AUl'ERNATIVE

CDNCENTRATION 25-YR
FOINI' WIO PROJECI' WI PROJECI'

50GA .8 .2
506 .4 .2
505 .9 *
504 * *
503 * *
502 .7 *

407 .4 .2
406 .2 .2
401 .3 **

307 .4 .3
306 .3 .2
305B .4 .2
304 .2 .2
302 .2 **

207 .4 .3
206 .4 .4

SEC1 1.6 1.6
2 1.8 1.8
3 1.8 1.8
4 1.2 1.2
5 .5 ***
6 1.0 ***
7 .4 ***
8 1.5 ***

* Arizona canal not breached at this level of flooding
** Old eross-eut canal not breached at this level of flooding
*** No flooding due to breaches in the Arizona canal at this level of flooding
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field survey of structures in the area. Results of this analysis shcMed that

residual damages clallned in prelim:i.nary studies could not be supported; because

of significant contrilJution of localized rainfall to flc:x:xiin:J, residual

flc:x:xiin:J would remain significant even with the Full Iafayette Plan in place.

Average annual benefits were estimated at $515,000 (residual flood damages

would be $1,170,000) am average annual costs at $1,894,000, for a benefit cost

ratio of 0.3. SUbsequent use of revised FEMA depth~ge CUJ:Ves am a

reevaluation am confinnation effort did not substantially c::l1anJe the benefit

cost ratio. '!he decision was then made to tenninate the study as it became

apparent that there was no potential for an economically feasible plan. '!he

local sponsor am other interested local entities were contacted. Additional

meetings were held to discuss the results am determine if same combination of

Federal am local projects could be developed that would result in a positive

Federal rec::c:amnen::1tion. No such combination was developed, am feasibility

study analysis was tenninated in February 1989.
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v. ~CIDSIONS

As District Ergineer, IDs Angeles District, u.S. Amy COrps of Ergineers, I

have reviewed and evaluatEn, in light of overall public interest, the data,

infonnation, and alternatives for water resource develop.t¥:mt pertaining to the

Old Cross-eut canal, Rloenix, Arizona. Principle elements considered in my

review included eB3ineerirxj feasibility, enviromnental i.nplcts and effects,

econcmic factors of regional and national econani.c development, and social

well-being. lata and infonnation reviewed include investigations and studies

prepared by my staff, doc::mnents and infonnation fw:nished by lcx::al interests,

and the stated views of these interests and agencies relative to the various

possible alternatives for achievirxj the statEn objectives of providing flood

control features. '!he Old Cross-Olt Feasibility Study Report constitutes

c:arrpliance with the overall Rloenix U:r:ban Study authority am ce::t'lpletes studies

under that authority. '!he study identifies historic and recent flooding

problem as well as estimating future flood damages. '!he study has identified

flood inUl"dation as a water resotll:re problem in the study area.

Alternative plans for solvirxj flood problems within the study area were

fonm.I1ated am evaluated to detennine the relative consequence of each. '!he

study effort am alternatives considered in this report were coordinated with

interested agencies at the Federal, state am lcx::al levels. Public meetings

and infonnational meetings with local officials were held by the lcx::al sponsor

to solicit public input and preferences used in fol:IlU1atirxj am evaluatirxj

alternative plans.

I fim that the results of the Old Cross-Olt canal Study, as developed in

this report, are based lJlX>Il a through analysis and evaluation of various
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practical alternatives for achieving the stated objectives. I fim that there

currently appears to be no potential for a Federally iIrplementable plan to

provide flood control protection in the Old cross-eut area for the following

reasons:

1. '!he cost of flood oontrol facilities is substantially greater than the

flood control benefits which would result fran such facilities.

2. Flooding depths expected in the study area do not produce sufficient

damages to econc:ani.ca1ly justify construction.

\'bile there are local flood control problems in the Old cross-eut area, no

altemative was fourrl to justify Federal participation at this time.
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OIAPI'ER VI

I recxmnend that no Federal action be taken at this time in inplementing
flood control plans for the Old cross-eut canal, Fhoeni.x, Arizona.

J~JL
COlonel, COrps of Engineers
District Engineer
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