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DESIGN FLOWS
(100 year flood)

PHOENIX, ARIZONA AND VICINITY
(INCLUDING NEW RIVER)

PERTINENT DATA ON
THE ARIZONA CANAL DIVERSION CHANNEL

LOCATION
Cudia City Wash
Below 16th Street
Below 10th Street
Above Cave Creek
Below Cave Creek
Near 51st Avenue
Above Skunk Creek

Q (CFS)
6700
9300
13,000
15,000
25,000
26,000
29,000

Des ign: Configuration Length

Concrete Retangular 11.6 miles

Concrete Trapezoidal 1.2 miles

Unlined 3.8 mi les

Costs: (Oct 84 PB-3, ACDC only)

• Flood Control $157,700,000
Recreation 10,650,000
Lands and Damages 94,760,000
Ut il i ties 14,230,000
Roads and Bridges 26,310,000

303,650,000

Design Schedule

Document Draft

GDM
FDM
pas, Rch 1
pas, Rch 2
pas, Rch 3
pas, Rch 4

Complete
Feb 85
Mar 85
Aug 86
Jan 88
Jul 89

Construction Period

Dimension Range

Base width 3&' - 110'
Height 20' - 25'
Base width 80' - 100'
Height 20' - 21'
Base width 220'
Height 20' - 27'

Final--
Mar 85
Aug 85
Jun 85
Nov 86
May 88
Nov 89

Reach 1
Reach 2
Reach 3
Reach 4

Aug 85 
Mar 87 
Jul 88 
Dec 89

Apr 87
Jul 88
Dec 89
Jul 91
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AERIAL PHOTOGRAPHS, DATED
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-., '" 1\ Q '" '" ",I "
~ ~ J ( • ~ ~ ~ i ' :;;,u",j, < ~

- - ~.; v '-'\Yk7<...r,- - - 1- I WATUl SURF,

-"1'<"''''"''''

:1"0 0

~~

~.~

INV£RT@WALLS

INvERT e £. CHANNEL

l__
760+00

\
~

-"

;~"'~"'~
~~
~ "~~
, --

TOP or wALLS _ I -=--;'~f'\
----- ---.. ,r ",,,;",\._

~-

S' 00003

780+00

:1 0 I"
~\I)
~\owo
z +

::;\~:r,...
u .
... ct
ct ...
::EVl

f-

r----~-

,.-- --

£L.12/3.28

800+00

1210

1230 1-1-----

1200 f-I-----

1220

~I ~I~ ,I,
i- lX)l ct <> 0

~\ ~I'E \:1:In ~ - If"I It"l
___ VI ~ ~ ~

It'! <0 O:l

~I'~; ~:t VI t;)
£L.12J6.78

12.qQ 1 "'" - - - - ~\~J- - _

•

£. Channel

, .S
0

0°0

~~; ':
, '", ~

, \~

.~

HYDRAULIC PLAN AND PROFILE

STA. 788.00 TO STA.665+00

#
PI. 360

DATUM IS NAT IONAl GEODETIC VERTICAL DATUM OF 1929

GILA RIVER BASIN
PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)

ARIZONA CANAL DIVERSION CHANNEL

TYPICAL SECTION
IST/\ 698+25 TOSTAG72+34\

NOT TO SCALE

STA.672+97.61
COllered cllonnel 10 be
/)v"r in I,~u of b,id~

(IPie' mo"imvmJ

x

( Channel

TYPICAL SECTION
I STA 728+-60 TO STA 698.251
ISTA 672+34 TOSTA 665tQOl

NOT TO SCALE

HYDRAULIC ELEMENTS

..- , ,,' ,/./
' .. , ~........"'~." . ,,/'.,.'1,' ",', :-~\ ~~" ,"-. .,', h~:':~l~,. "" '.' ", /?~~~<f'>, ;' /',:,

• I " .' • "'''" . ,''''lo '-."," .,,' , " ,7
,,..,, I ' •.1"'0, /" '.' -.....:, .. / ...... '.. '" ,.j::: 1--'''' ."/\ ~ ;-''0'' ",,,....::,. '>- !I;j , "~ • ',. ,

. " L"".J>j,,-;t'j,., x,
"';;'--;:\'<" Y /!f"v
' ,.." 0 s"0PI."380 0

0
00.

",">
~

)(

I:-.P ,.s
q'">'lr 900

~ 0
I I

STATION TO STATION SECTION
Q DC K" .00711 K_D021t

SLOPE I cfs) (ftl n db vel n Dc Vel

788-+00 785..50 Reel b. 40' 00003 9440 1200.016 23.3 10.1 0014 21.5 11.0

785.,.50 784.~0 TRANSITION 00003 9700 12.10.016 23 I 9.4 0014 21.4 10.2

784..50 77 r +00 Reel b· 50' 00003 9700 10.50016 23.4 8.3 0014 21.8 8.9

771+00 770+00 Reel b.50· 0.0003 10,100 10.80.016 23.2 87 0.014 21.5 9.4

770+00 769..00 Reel b' 50' 00003 10.100 10.80.018° 23.2 B 7 0016° 2' 6 9.4

76~OO 751 ..22 Reel b' 50' 0.0003 10,100 1080.016 23.1 e 7 0014 21.~ 9.4

751+22 746+40 Reel b" SO' 0.0003 10,100 10.8 0.018 0 23.0 8.80016° 21.5 9.4

1000 I 746+40 7:511"29 Reel ba50' 0.0003 Varies 1200.016 22.5 10.1 0.014 20.9 11.1

fEET 731+29 729+10 Reel b' 50' 0.0003 12,600 12.60.016 21.9 11.5 0.014 20.4 12.4

729+10 728+60 TRANSITION 00003 12.600 11.1 0.016 22.1 10.4 0.014 20.5 11.2

728-t60 671+00 Reel b- 60' 0.000 12,600 11.3 O.OIG 22.0 9B 0.014 20.4 10.6

671+00 670+00 Reef b· 60' 0.0003 12.830 11.30.016 20.8 10.3 0.0\4 19.6 10.9

670+00 665...00 Reel b- 60' 0.0003 12,830 11.20.016 20.8 10.3 0.014 19.3 11.1

o. n Value Inereosed for these teaches to account for onllClpoied sedIment depOSition

b. Used to determine _all heiohtl.
c.Used to compute plotted water surface profile.

'00

:' ..,,'.1

STA.7JO+80.55
8';d9~ to b~ /)uilt

(No Pi~rsJ

'

7
SO'

0
00

PLAN

000 0
SCALE ...........

+

x

PROFILE
500 0 ~ 1000

HOAIZ. SCALE fEET

VEAT. SCALE 12, 0 to 20 JO fEET

PI.#420

#
PI. 430

/

00
,,0

'"~

,P ./.

-.;

srA.755+6f.8J
8r;d9~ to b6 built

(No P;~rjJ

r:E±IT
I_~~

TYPICAL SECTION
i STA 784~50 TO STA 729+i0l

NOT TO SCALE

'"

/

x

/ox~q"vtb° 9""6

~ °Eb

tJID
5~

t~Ql:

o

L 40r ~
TYPICAL SECTION

(STA.788 +00 TO STA 785"001
NOT TO SCf'lLE

[ Channel

TA. 785+85 4.:1'
rid96 fo b6 built

(No PI~rs)

~~'P' ~~/,~.,~.f'P'.... "f, '\" ".;
~ ':-,~ "~~\'~~ \

~S"o ~~__ ) ''&~, f ,(
o O:-r.~~~"'" ','
o ~\i",<':- ~ Jt. '-'

)'~~ ~-".-~
~.~.\ '~",

/

",000 ._'; ."" ; • .f-"".., ~mJ
'" •. ~17. 'jS~Cl~ ~-.~' .' ~')""

<".' /'<: ~en " rq
\ ' ,·.i~·

(, ',:

•

•

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

SAFETY PAYS APPENDIX I PLATE 17



VALUE ENGINEERING PAYS

1200

1210

530+00

£1,1204.53

550+00

5-0.0005

570+00590.00

/NV£RT@[ CHANNEL

,---.!.!:!.!!_E.RT@ WALL5~

I

610 ... 00

s- 0.0003

I

630+00650+00

j
~.

ti

-- 1- -- ; --- !!~! I - f_ ----____ ~l:~_i_-~--:
~-----I-------- -i- 1~ ~,~ I ~ ~ ~I~' ~ ~

:il I <;) .. "" :l .. q', .~~ ~;:. 0

-~- - -~~ -~ "'I ~ --;- ~ - ~f'-;I~ ~I ~ ~1!~lt~PI~· ii~ ~~ o>lJ,i ~ ~~ ~ ~:::: ';::: It; o~ ~ ~I~ "I~I ~--~~~""q)~",~. \ri ~ _~<::t~[ '"I ~I ~I~L ~~ I ~~ -- , ~ ~ i -- -1- ~~ -~~I ?~~§~~'t~~~' ~~~.tn~ G~
r-r~iil --~~~ .~~i APPROXIMATE EXlSTINGGRQUND 1 i!I~~~'; __~_.~_. ~ ~I \ ~I: !~~~j;~~~ ~l~ll~!i~~, ~j~l~~Hi~~I~ ~ ~40

VI,"'1 ". I. 5URFACE@( HANN£L~ ~~~- ~\~ ~ _, - ~1 ~~ i .. '''' -"'0 ~r' - tr~i ~
~ ~ ~ 0 '.: 3' r ~ I ( ~ - _:r: ~ J:: 2 ~ .-/ -II I : ~ ti~ d r\ '~ ~ I f\l ~ I rOP OF WALLS -J- - - - - - - - _ /' :t:t l- I I-Ud '~;''':;;::Ii~~ - - - - - - - - - - .• ;--. f\l!C\j- (\j I 1230---·.O:::~0;:~~"-+---~J:--------?'7/;;::~:-F~----r:--------I- ',/}:--j/,/{' --"'/?"' II ~ , , -~~ iii HJ:~~I\ E1.Im.03~

=::-::=====~" II fwAtlR SURfACE.... -i T 0 =---=-~-....:::-=-=-=-=-=--------==:±=:-:::==~¥.~~-=-=~-=-=-=~====rS=:_:::=£=:_:::::ri~___:~_==__===~----r- ~ . _ \..J -'<-_~_----

I' --r-- -",",,"U>__ ..J'220

I \ I

670+00

1210

w-~I £1. 120959
o::~-f2( ----
w
Z

1200 I ::::i,

~I

1220

1240

1230

•

o. Values given for 0 are based on the contemporaneous flow when the flow downstream of
Cave Creek is maximum. The higher toilwoter and smoller 0 obove Cave Creek combine
10 produce greoterdepths than the maximum a's upstream of Cove Creek for these reaches.

b. Used to determine wall heights.
c. Used tocompute plotted water surface profile

RECT. b~ 60'10.0003113,600111.610.018 120.711.112.8 IODI4 119.5111 13.7

PLATE 18

'. ~~'O.- '"'-- :l:.ou .
. \<r ::

.;:<<fl

APPENDIX I

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES otSmlCT

,\... ,f PI. 2.0 \';:

STA.551+1'3.77 ~
Brldge 1o be buill '8
(I P,e, Mo.imuml

HYDRAULIC PLAN AND PROFILE
STA. 665+00 TO STA, 530+00

DATUM IS NATIONAL GEODETIC vERTICAL DATUM OF 1929

GILA RIVER BASIN
PHOENIX, ARIZONA AND VICINITY {INCLUDING NEW RIVER)

ARIZONA CANAL DIVERSION CHANNEL

#
PI. 29~

/.h

.-;

~
~

t ChOMll1

-"'-~-I:-mtl I ~I-==L----J ~~-------J.1_10;:' II _ _ ~~I - - SECTION Zz
' TYPICAL TA 530-00) ~5

(STA.5SH50;g ~CA'LE lO

NOT ST> 56"'67."

Bridge 10 b~JlU\

It!~t'-.
, Brid(}t to be bU~~

(1 P'1'!r MOll,lmU

Ie

N.940,OOO

N.938.000

FEET
1000

PAYS

STA 6071-921:

500

Bridge to be built

JNO ~"~) .\ '\'1

r-=-- i \I \' \i
\ r; ))~II II. " \ ,.' ., "::... ,\'-

l? ZO 30 FEET

PROFILE

w

SAFETY

PLAN

SCALE~ E3 e-2 500 tOOOFEET

'0 0
VERT. SCALE~

500
HQRIZ. SCALE

i
I' .

't I

N.936,OOO 4-

~

?\'fJ-i.rll

)o:;~ PI') 50

HYDRAULIC ELEMENTS

Q I Del Ks.OQ7ft Ks.QOZft

i

SECTION Vel

ILl

RECT. b.wl 0.0003113,320111.510.01. 120.6'111.7 10.014 119.4'1 12.4

RECT.b'"0'10.00031,3,60017.BI0.016 121.5'1 6.610.014 120.1'1 6.9

RECT. b·"0'!0.0005 124,6001 11.710.016 120.2111.0 10.014 IIB.71 12.0

RECT. b·6010.0oo31 13,020111.410.01. 120.5'110.910.014 119.3'111.•
REeT. b'60'10.0003112,.30 111.310.01. 120.4°110.510.014 119.1°111.2

TRANSITION 10.0003113,600 1i0.21 0016 120.9'110.0 10014 119.7'110.0

COHflUUIC( 't,.":IO.OO05124,600]IO.I! 0.016 120.94 110.410.014 119.8' 11.0

ISTATION TO STATION

665+00 658+13

658+13 650+00

650...00 633+00

633+00 606+00

606+00 5901"00

590+00 587+50

561..50 58Q+t:l4

580+44 577+65

577+65 530.00

~:L

•

•



•
VALUE ENGINEERING PAYS

I _ : I I

I-

1
'240

1230

1210

1220

\ ~" I'".."..o

1190

1200

390+00

"Il~

~II~I...,
U..... «
« ....
:icn

8"(/9' to lJr /)111/1
( I pi" m(}6;ml/," J

,.

/
PI~~5
,,0

~.
~'

STA.J99+.JJz

I
I

410+00

., .;",

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

,,' "'"',,""'"
' .

<''.,,~, 0
0

;~\

" .
',\

I"~

\ .

<'
·"'..t

o
'0

00

00
~O~- .

~.~.

I
430+00

gr1dgr '0 bI bui"
(Ipi" mtuitJfllm)

r'-~-f=rn
I IIIJ I

TYPICAL SECTION
NOT TO SCALE

J
450+00

P/~85

PROF ILE

,~

'"."'(:'0
.0

STA.4J4+J2.20

Bridge '0 be built
(I/)'e' ",tllim"m}

STA.4J8+0J.'4

PLAN
.00 0 --- 500 1000

SCALE FEET

I
470+00

500 0 '00 1000
HOArz. SCALE E3 E3 F3 FE[T

W 0 10 W 30
VEAT. SCALE A FEET

P,4P'200

. ...... ....
;:: ~. .
~ ~.. ..
<i

~.1;;
V>

::: <J.,

x

( '\

";
1,.,..
~
~

'"

STA.498+91.87
BUdge to lJ, built
II pi" m(uiM"",}

PI.#220

~~
P/#2JO \~

,t
'.

I~ ~
0

1

I

..

~ ~
1

I
I

I
510+00

/.
.'

I

y~'

•

• /

00
~..,.

'"

HYDRAULIC ELEMENTS

STATION TO STATION SECTION SLOPE Q Dc K· .D07ft 1(-.002 ft
letsl lIli n dO V.I n Db Vel

530+00 494 ... 00 REel b:OIIO' 0.0005 24.600 11.60016 20.2 11.1 0.014 IB.8 11.9

494+00 434+71 RECT bsllO 0.0005 25,400 11.80.016 20.0 11.5 0.014 18.5 12.5

434+71 397+63 RECl b"'110 0.0005 26,000 12.0 0.016 19.6 12.1 0.014 18.0 13.1

397.63 395·00 REeT b=IIO' 00005 26,500 12.2 0016 19.1 12.2 0.014 17.6 13.7

395tOO 394+35 RECT b=IIO' 0.0005 26,700 122 0.016 19.6 12.5 0.014 17.5 13.9

DATUM IS NATIONAL GEODETIC vERTICAL. DATUM OF 1929

GILA RIVER BASIN
PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)

ARIZONA CANAL DIVERSION CHANNEL

HYDRAULIC PLAN AND PROFILE

STA.530+00 TO STA.394+35

ghlS

b. Used to compute plotted water surface profile

U.S. ARMY CORPS Of' ENGINEERS
LOS ANGELES DISTRICT

SAFETY PAYS APPENDIX I PLATE 19
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ARIZONA CANAL DIVERSION
CHANNEL CONSTR:UCTION

SCHEDULE

COMPLETE
CONTRACT BEGIN COMPLETE

REACH PLANS CONSTRUCTIONCONST-RUCTION
. . I

;

1. Skunk Creek
to Cactus· Road March 1.985 Sept. 1985 September 1987

2. Cactus Road
to Cave Creek December 1986 March 1987 MId 1989

3. Cave Creek
to Dreamy Draw March 1988 July 1988 Mid 1990

4. Dreamy Draw
to 40th Street October 1989 January 1990 Late 1991
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ARIZONA CANAL AND ARIZONA CANAL DIVERSION CHANNEL (ACDC)
COMPARATIVE WIDTHS AT SELECTED LOCATIONS

Reach 4

•

Location

(2 )

DiS Cudia City Wash (3)
DIS 32nd Street
DiS Wrigley Mansion Bridge
U/S Maryland Avenue
DiS Glendale Avenue

DiS 12th Street
DiS Northern Avenue
DIS 7th Street
DIS Central Avenue
U/S 7th Avenue
DiS 19th Avenue

Arizona Canal (1)

(Feet)
68
75
50
57
57

Reach 3

58
59
65
67
68
72

Reach 2

(Feet)
36
36
40
40
40

50
50
60
60
60
60

ACDC ShaDe

Rectangular
Rectangular
Rectangular

IT

IT

IT

IT

"
"
II

IT

DIS 25th Avenue
DIS 29th Avenue
DiS 35th Avenue
DiS 51st Avenue

72
80
70
59

110 IT

110 "
110 "
155 (Top) Trapezoidal

•

(1) Except for Cudia City Wash,measurements were taken with steel tape on a
windy day and may be long by 1 to 2 feet. These measurements were taken
by Stanley Lutz and an assistant (Corps of Engineers) in June 1985.

(2) DiS indicates downstream, U/S indicates upstream.

(3) This measurement was taken by James Attebery and David Harmon, (Phoenix
City Engineer and Deputy) in May 1985 •



•

•

•



PHOENIX, ARIZONA AND VICINITY
PROJECT COSTS

(October 1984 Price Levels)

OVERALL PROJECT COSTS.
INCLUDING A.C.D.C. A.C.D.C. COSTS

FEDERAL $217 Million
i

NON-FEDERAL 222 Million

TOTAL 439 Million

$149Million

155 Million

304 Million



Table 11. SUl1mary of Hrst Costs for
Flood Control and Recreation.
(October 1984 price levels)

Ar I,ona Canal Diversion Channel
Cudla City Wash Cave Creek Cave Creek Cutila City ".lash Dreamy Draw Cave Creek Cactus Road

Description Sediment Basin Sediment Basin Channel to Dreamy Draw to Cave Crl'ek to Cactus RQad to Skunk Creck Total
( Re ac h 4) ( Re ac h 3) ( Re ac h 2) ( Re I\C hI)

,LOOD CONTROL

:onstructlon
Channel ..••..•...•...... 52,620,000 55,340,000 56,640,000 528,400,000 529,000,000 S36,800,OOO S22,500,OOO S131,300,OOO

Engineering and design .. 260,000 530,000 660,000 2,900,000 2,900,000 3,700,000 2,250,000 13,200,000

Supervision and
administration ....... ,. 260,000 530,000 660,000 2,900,000 2,900,000 3,700,000 2,250,000 13,200,000

Total, construction .•..... 3,140,000 6,400,000 7,960,000 34,200,000 34,800,000 44,200,000 27,000,000 157,700,000
J ,07 0 ,001) '7/ rca, ot:J~

Lands and relocations
Lands and damages ....... 460,000 200,000 700,000 19,300,000 21,300,000 42,000,000 10,800,000 94,760,000

Relo,at Ions
Utilities •..•......... 0 0 1,020,000 2,830,0')0 1,030,000 4,600,000 4,750,000 14,230,000
Roads and bridges ...•. 0 0 70,000 3,320,000 3,120,000 13,000,000 6,800,000 26,310,000

Total relocations ..... 0 0 1,090,000 6, 150,000 ~150,OOO 17,600,000 11,550,000 40,540,000

Total, lands and <1>Ol)/~O'O 7..1.f I 9~d, oro
relocations •.•........ 460,000 200,000 1,790,000 25,450,000 25,450,000 59,600,000 22,350,000 135,300,000

Total, flood control ...... 3,600,000 6,600,000 9,750,000 59,650,000 60,250,000 103,800,000 49,350,000 293,000.000

J/~ 7O,o~b ~ L, lOC, Od 0
UCK.EATlON

::Onstruction
Recreation facilities .•. 0 1 ,450,000 0 0 990,000 2,280,000 a4 ,400,000 9,120,000

EngineerIng and design .. 0 145,000 0 0 90,000 200,000 3 438 ,000 873,000
Supervision and

administration ........ 0 95,000 0 0 80,000 200,000 a 21l2 ,OOO 657,000

Total, conMtruction •...• 0 1,690,000 0 0 1,160,000 2,680,000 a 5 ,120,000 10,050.000

Lands and relocations •.•.. 0 0 ° 0 0 0 0 0-------
Total, recreation •••.•...• 0 1,690,000 0 2~/ooDJ 1,160,000 2..,680,000 5,120,000 10,650,000

TOTAL, FLOOD CONTROL (rJ 1"70, Qf>O CZy 99C}40U
AND RECRI::A TlON 3,600,000 8,290,000 9,750,000 59,650,000 61,410,000 106,480,000 54,470,000 303,650,000

Incudes City of Glendale teaCh and City of Peoria reach.
--

OcI<:tS"
"-

~ ~
~ • 1-~

AI-69.,

o/roa 0



•
ACDC LOCAL COSTS AS OF JULY 25, 1985

CURRENT PROJECTED

Reach

Reach II

Reach III

Reach IV

Total

Lands Roads, Bridges & Subtotal Lands R oa d s, 1:3 rid g e s & Subtotal lotal

Utility Relocation Utility Relocation

17,258,230 7,033,000 24,291,230 - 0- 2,707,000 2,707,000 26,998,230

10,720,034 2,500,000 13,220,034 3,714,000 9,500,000 13,214,000 26,434,034

10,931,697 12,000 10,943,697 1,500,400 6,488,000 7,988,400 18,932,097

6,534,130 22,500 6,556,630 4,567,000 6,277,500 10,844,500 17,401,130

45,444,091 9,567,500 55,011,591 9,781,400 24,972,500 34,753,900 I 89,765,491
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• •
FLOOD CONTROL TAX

@ 50$ per $100 of Assessed Value
(Assessed Value is 10% of Fu II Cash Value)

FULL CASH VALUE
OF HOME

$100,000

75,000

50,000

ANNUAL
FLOOD CONTROL

TAX

$ 50,00

37.50

25.00
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LAND RIGHTS ALREADY ACQUIRED
FOR A.C.D.C.

(By Number of Parcels as of May 1985)

•

REACH

1

2

3

4

OVERALL

PARCELS ACQUIRED

80

132

161

61

434

PERCENT ACQUIRED

87

94

94

62

86
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FLOOD CONTROL DISTRICT
FLOOD CONTROL

O(DIST~l~TIgr'
MARICOPA

COUt</TY

1959

of

Maricopa County

1 n, \\ ('\1 f)ljr;lll~() Iw(". PhOI'IlI'\, t\ri/oIlJ Wi()()')

I ('It 'pll()IH' I(,(l.!) '2()2-1 ,() I

II ( ):\ I~ f) () I I) IRr( r()1<'"

rom f'r('('QOI1(' ( h,lirmJI1

(.l'nrgc I. ( ,ll11pl)('11

( .Illlll' Carpl'llll'r

I red f...oor) , JI.

Ld P.l~lor

Breaks In Arizona Canal
(Record since 1939)

breaks
breaks
breaks
break
breaks
breaks

· 17
. 43

. 2
· . . . . . . . . . 1
· 3
............ 12

September 4,1939.
August 3,1943 ....
August 1,1964.
September 13,1966.
September 5,1970 ...
June 22,1972 ..

Note: Breaks do not include flows through natural spillways in Canal.
All of these breaks resulted from thunderstorm events.



Match 10 Sheet 4

6.700
<,400
1,900
<.300
1.000
1.300
3.900

16,000

MILE

or more.

5

...
N

LEGEND
Drainage Boundary
Subarea Boundary
Subarea Number
Concentration Point

Sl.

Hftjor Concentrate~ Side Inflow3 to ACDC.

I I I I I I I I I I t

REACH 4

SUBAREA BOUNDARIES
IN PROJ ECT AREA

-1-
-If-

1
101

SCALE 0

Table tl

"llaj"r" h d .. rln ..d ... 1000 rt 3 /.
S.... plate 10 ror location.

Cudla City Wa.h
Up3tream (rom 32nd
Bel"" Ocolillo Rd
Bel"" 16th St.
Dreatlly Draw
Northern Ave.
10lh St.
Ca..... Creek

101
?

'07
7
6

'016

Nllt., :

a.

:l-.:-:.r-. Approxlmale Locatlona 100-Yea
r

flood( rt;t.)

I
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14 ~

'; I -:", .. ,' ..... ,
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• June 1985

ARIZONA CANAL DIVERSION CHANNEL

Part of the Authorized Flood Control Project
of the U.S. Army Corps of Engineers

for Phoenix and Vicinity

Introduction

The Phoenix and Vicinity Flood Control Project is a comprehensive system

of flood control measures designed to provide a high degree of flood

protection for the people of the metropolitan Phoenix area. The Arizona Canal

Diversion Channel is an essential part of this total system. (See plate 1.)

The Phoenix area below the Arizona Canal has experienced severe local

• storms in March 1938, August 1943, and June 1972. Several similar storms have

occurred on adjacent watersheds. During many of these events, such as the

flood of June 22, 1972, runoff has ponded at the Arizona Canal and eventually

overtopped it.

Background

Phoenix citizens and local governments became extremely concerned about

the flooding threat in the late 1950's (after four floods in the previous

10 years). Faced with the prospect that the threat would become greater and

greater as urbanization increased, the Corps of Engineers was requested to

develop a comprehensive flood control plan for Phoenix and surrounding areas.

To begin its work, the Corps held a public meeting in late 1959 to give all

local interests the opportunity to describe the flooding problem and comment
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on the extent of the improvements needed. At the time, the Flood Control

Advisory Committee (the predecessor of the Flood Control District of Maricopa

County) presented its first proposal for i~provements in the area.

From 1959 to 1963, the Corps worked closely with the Flood Control

District and its consultants to refine the proposal. As a result of the

studies, the Corps - in cooperation with the Flood Control District of

Maricopa County - developed a comprehensive five-phase flood control plan for

the Phoenix metropolitan area. In 1963, the Corps presented the plan to the

people of Phoenix. The plan cited the need for phased improvements in five

areas:

Phase A - Indian Bend Wash from the Arizona Canal to the Salt River.

Phase B - Phoenix and Vicinity (including New River) •

Phase C - Glendale-Maryvale and South Phoenix.

Phase D - Salt River downstream to the Gila River.

Phase E - Indian Bend Wash upstream from the Arizona Canal.

There was general agreement with the proposed plan, and it was formally

approved by Maricopa County Flood Control District. In 1965, Congress

authorized final planning of projects for the first two phases: Indian Bend

Wash (completed) and Phoenix and Vicinity. Phases C through E were

subsequently incorporated into the Corps' Phoenix Urban Study and the Central

Arizona Water Control Study .
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The Phoenix and Vicinity Authorized Project

The purpose of the flood control project, authorized by Congress for

Phoenix and vicinity, is to protect people from floodflows originating in the

2,695-square-mile mountain and desert drainage area north of Phoenix. Many

streams including Cudia City Wash, Dreamy Draw, Cave Creek, Skunk Creek, New

River, and the Agua Fria River drain flows from this mountain and desert area

to the Phoenix area. Currently, a major factor in Phoenix area flooding is

the interaction between the Arizona Canal (an irrigation water delivery system

flowing to the west) and the many streams which intersect the canal. Urban

development has obliterated the historic courses of these streams below the

canal. During flooding, flows from these streams have broken through and over

the canal. The problem is worsened by overland drainage from the north. The

raised canal bank traps the floodwaters until they overtop the canal. This

problem is becoming more severe as urban development north of the canal

increases and runoff becomes greater. (See photos #1 and #2).

Project Alternatives Considered

In every flood control project the Corps of Engineers must study and

consider a full range of alternative solutions along a spectrum from no action

to nonstructural measures to complete structural improvements. Structural

improvements are those built by man to contain the flow of floodwaters.

Nonstructural measures are actions taken by man to constrain future

development in the floodplain (e.g., restrictive zoning), compensate people

for economic loss due to flooding (e.g., acquiring flowage easements,

providing flood insurance), or protect property against damage from inundation

(e.g., floodproofing) .
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The Corps studied many alternatives. Six were considered in detail: One

plan for no further action (after the construction of Dreamy Draw Dam which

had been completed), three plans for complete structural improvements (dams

only, channels only, and a combination of dams and channels), and two plans

combining structural and nonstructural improvements. (See summary table).

The main criteria for evaluating alternative plans are:

o Plan acceptability. Is the plan acceptable to the public?

o Plan completeness. Does the plan incorporate all necessary
actions to ensure full attainment of the defined project purpose?

o Plan effectiveness. Will the plan, when implemented, achieve its
objectives?

o Plan efficiency. Which plan will achieve national economic
development, environmental quality, and other objectives in the
least costly way?

Based on its evaluation, the Corps selected a modification of the

originally authorized project: one of two plans combining structural and

nonstructural improvements. Specifically, this plan was selected because:

o Of the four alternatives providing the largest degree of flood
protection, the costs for flood control improvements are the
least.

o It provides the second highest maximum flood control benefits
(only O.5-percent less than the alternative with the highest), but
at 18-percent less cost for flood control improvements.

o Its benefit-to-cost r~tio for flood control is the highest of
the four alternatives, providing the greatest degree of flood
protection. The benefit-to-cost ratio expresses the extent to
which economic benefits from a project compare to project
costs. In this case, benefits are measured mainly in terms of
flood damages prevented.

o It has the least impact to the environment compared to the three
other plans which provide comparable flood control benefits.

o It is the plan most supported by local governments and acceptable
to the general public •

o It has the greatest recreational benefits among all the
alternatives.

4
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Project Support

As stated before, the Corps planned and designed the Phoenix and Vicinity

Flood Control Project in close coordination with the Flood Control District of

Maricopa County and the City of Phoenix. In studying the array of alternatives,

the Corps sought public input in a series of public meetings and in informal

sessions with citizen environmental and planning groups. The Corps closely

coordinated its planning with other Federal, state, and local government

agencies. The result of this effort of coordination and cooperation, over a

20-year period of extensive planning, is a project which has been broadly

supported throughout the Phoenix area.

Arizona Canal Diversion Channel (ACDC): Pqrposes

The ACDC is intended to protect people in Phoenix, Glendale, and Peoria

against 100-year floods (a flood which has a one-percent chance of occurring

in anyone year). If the ACDC were not built, floodflows would build up

behind the Arizona Canal until they overtopped it, then breaking out in

various places along the Canal. The residents of Phoenix, Glendale, and

Peoria would continue to face the flood threat. (See plate 2).

ACDC: Features

The ACDC will be about 17 miles long, from Cudia City Wash near 40th Street

on the east to Skunk Creek on the west. It will intercept floodwaters from

the Phoenix Mountains and from Cudia City Wash, Dreamy Draw, Cave Creek, and

several minor tributaries, as well as from uncontrolled overland flow and

storm drains. Currently, these floodwaters frequently exceed the capacity of

the Arizona Canal, causing breakouts and flooding to the south. The ACDC has

three types of channel configuration:

5
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o From 40th Street to 47th Avenue (Length, 11.4 miles). A
reinforced concrete channel with vertical walls to minimize the
amount of land and associated development to be purchased.
Another configuration (for example, a concrete channel with
sloping side walls or an unlined channel) would have required the
purchase of more property at much greater cost and the relocation
of many more people. The Corps selected the channel with vertical
walls because it significantly reduces the cost of property
acquisition and minimizes social disruption due to relocations.

o From 47th Avenue to Cactus Road (Length, 0.75 mile). A concrete
channel with sloping side walls. While more land must be acquired
than for a concrete vertical wall channel, it is the le~st costly
configuration because there was less urban development in this
portion of the project area at the time the rights-of-way were
acquired.

o From Cactus Road to Skunk Creek (Length, 4.4 miles). An unlined
channel. This will permit recreational uses in the channel during
no-flood situations: bicycling, jogging, and equestrian trails;
picnic areas; and playing fields and courts. This type of
construction is possible for this stretch of the channel because
there is even less urban development than from 47th Avenue to
Cactus Road. This type of construction is feasible for this
stretch of channel. It was preferred by the city of Glendale •

The visual impact of the channel will be minimal. Since it will be

entrenched along its entire length, people will see it only from bridge

crossings (and where it is covered, not at all). Experience with other Corps

projects similar in design has been that concrete channels, when viewed from

relatively low altitudes or acute angles at a distance, do not dominate the

esthetics of an urban area. In addition, the ACDC design calls for esthetic

features. In the concrete-lined portions of the channel (from 40th Street to

Cactus Road), the Corps will add esthetic features such as landscaping,

pigmented concrete, and channel-wall designs to further soften the impact of

the ACDC on the Arizona terrain. The Corps, the Flood Control District, and

affected cities have met with residents to present and discuss optional

esthetic features that are the most desired •

6
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Eastern Portion of the ACDC (Reach 4):

Originally, the Corps planned for an ACDC only 12.4 miles long: from

Dreamy Draw on the east to Skunk Creek on the west. In June 1972, residents

affected by Cudia City Wash in the eastern part of the area sustained several

million dollars in flood damages. This flood awakened Phoenix area

governments to the prospect that more severe floods might cause much more

severe damage. In 1974, the Phoenix City Council requested that the Corps

consider, as part of the authorized project, providing flood control

improvement from Dreamy Draw to Cudia City Wash in order to protect people

threatened by flooding from this drainage area. Cudia City and many minor

washes flow to the Arizona Canal between Dreamy Draw and 40th Street. The

Corps agreed to consider this extension, given the severity of the 1972

problem and the potential threat. After a thorough technical and economic

evaluation consistent with Federal law, the Corps found that incorporating

this extra area into the project would be economically justified and that it

therefore should be a part of the Congressionally authorized project.

The Corps examinetl in detail three alternatives: (1) extending the ACDC

4.6 miles east to 40th Street; (2) building a number of small detention basins

in the Cudia City Wash drainage area within the town of Paradise Valley; and

(3) building a collector channel along the Arizona Canal to intercept and

convey flows from 36th Street to 40th Street and then under 40th Street in a

box culvert to the Salt River.

The 4.6-mile extension to the ACDC will ensure the conveyance of 100-year

floodflows in the ACDC. The detention basins would reduce the peak flow in

Cudia City Wash at the Arizona Canal and therefore reduce the size of the ACDC

7
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between Cudia City Wash and Dreamy Draw. The collector channel along the

Arizona Canal from 36th Street to 40th Street and the 40th Street culvert

would avoid introduction of increased floodwaters into the ACDC altogether.

The Corps rejected the detention basins in Cudia City Wash drainage

area. The Town of Paradise Valley strongly opposed the detention basins.

Construction of the basins would undo residential development already underway

or prevent development approved by Paradise Valley's Town Council. In 1974,

the Town Council adopted a motion opposing both the ACDC through Paradise

Valley and the detention basins.

The alternative of a collector channel along the Arizona Canal from 36th

Street to 40th Street and a box culvert under 40th Street from the Arizona

Canal to the Salt River was estimated to cost over $45 million •

The cost estimate for extending the ACDC 4.6 miles east to Cudia City Wash

was $39 million. Because of the differences in costs and the fact that the

ACDC extension would control floods originating in the Phoenix Mountains

between the Cudia City Wash and Dreamy Draw drainage areas (while the

collector channel would not), the Phoenix City Council opposed the collector

channel. Given Phoenix's strong opposition, the Flood Control District of

Maricopa County (the local project sponsor) gave its support to the

alternative of extending the ACDC 4.6 miles to 40th Street. The Corps

accepted the Flood Control District's position. The average annual cost for

Reach 4 at the authorized project discount rate was $1,081,000. The average

annual benefits were determined to be $1,403,000 for a benefit-to-cost ratio

of 1.3 to 1.0. The ACDC extension was clearly the best alternative based on

8



•

•

•

flood control benefit, cost, and local acceptability criteria. Additional

development south of the Arizona Canal in recent years would strengthen the

benefit-to-cost ratio.

The Level of Flood Protection

In trying to provide flood protection south of the Arizona Canal, the

Corps analyzed three levels of flood protection: the Standard Project Flood,

the 100-year flood, and the 50-year flood. Strictly from an economic

standpoint, the Corps found that improvements to prevent each size flood would

be economically justified. The Standard Project Flood (SPF) is the flood that

would result from the most severe combination of meteorological and hydrologic

conditions considered reasonably characteristic of the region. The 100-year

flood is the flood that has a one percent chance of occurring in anyone year •

The 50-year flood is the flood that has a two percent chance of occurring in

anyone year. However, the Corps also found that improvements to protect

against the 100-year flood were in the best overall public interest. There

were two main reasons.

First, the Corps found that improvements to protect people south of the

Arizona Canal against the 100-year flood would result in larger net economic

benefits than improvements to protect people from a lesser (50-year) or

greater (SPF) level of protection.

Second, the Corps concluded, based largely on local objections, that

improvements to protect people from a Standard Project Flood would be too

economically and socially disruptive to the Phoenix metropolitan area.

Constructing the ACDC to provide SPF protection for residents south of the

9
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Arizona Canal would require the Flood Control District to acquire

substantially more land than for the authorized project: 62 percent more

land, which would be permanently removed from the tax rolls; a 47-percent

increase in home relocations; a 55-percent increase in apartment building

relocations; a 63-percent increase in business relocations; and 630 additional

acres of flowage easements along Skunk Creek and the New and Agua Fria Rivers

to compensate for the additional waters that would be diverted. The Flood

Control District has said that since it could not afford the increased costs,

it could not continue to support the project if SPF design criteria were

adopted for the ACDC. And, without this diversion channel, the floodflows

from the Phoenix mountains would have no place to go but into the Arizona

Canal or - inevitably - into the Phoenix area to the south.

Concern has been raised about whether the ACDC, designed to protect people

from the lOa-year flood, might cause more severe damage to them during a

Standard Project Flood. It will not. In fact, the ACDC would carry away

about half of the SPF, resulting in far less damage than under existing

conditions. Several aspects of the ACDC support this conclusion:

East of Cave Creek. Runoff from the Phoenix Mountains will generally
be concentrate~, following the same course, with or without the
ACDC. Diverted flows already in the ACne will not overtop the
channel banks unless additional floodwaters downstream enter the
channel at the same time. But the additional floodflows would have
caused flooding downstream without the ACDC. With the ACDC, however,
the flooding threat is much less frequent. Only flows exceeding 100
year protection will spillover the Arizona Canal - much greater
protection than is provided at present.

West of Cave Creek. Floodflows move overland, not following well
defined channels. Without the ACDC or due to channel overtopping
from floods greater than the lOa-year flood, downstream flooding can
occur at any point because of breaks in the Arizona,Canal. With the
ACDC, there will be no canal breaks for any flood up to the lOa-year
flood. The floodflows will be totally confined within the ACDC.
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Floodwaters from Cudia City Wash. If the floodflow from Cudia City
Wash exceeds the 100-year flow, the ACDC will be designed to cause
the excess to spill in the wash's own watershed. If necessary,
structures will be built on the ACDC for this purpose.

Biltmore Estates retention basins. The Corps has considered these
basins in the design of the ACDC. The watershed containing the
basins contributes little to design peak discharges on the ACDC, with
or without the basins. The ACDC will not affect these retention
basins.

In summary, no one will be worse off all along the ACDC from any flood

greater than the 100-year flood. But the ACDC will ensure that thousands of

residents in Phoenix will have much greater flood protection than they now

have.

Conclusion

The Phoenix and Vicinity flood control project is a comprehensive,

integrated system of structural and nonstructural measures to provide a high

degree of flood protection to the people of Metropolitan Phoenix. It is under

construction. Failure to complete construction of all the elements would mean

that the people of Metropolitan Phoenix would continue to be subjected to

extensive flood damages.

The ACDC is an essential part of the total system. It completes the

project. It provides a level of protection (100-year) which optimizes flood

control benefits, it is the best economically and financially, and has had the

greatest support. The ACDC will protect thousands of people not now protected -

people who are increasingly vulnerable to flood damages as urban development

continues. It will make flood conditions worse for no one •
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•

•

The ACDC design is conservative, based on the standard Corps design

criteria and the agency's long history as the main flood control builder in

the country. These criteria have been reviewed and endorsed by the Corps

technical review offices and the main Arizona agencies concerned with the

project: the Arizona Department of Water Resources, the Flood Control

District of Maricopa County, and the City of Phoenix •

1 2
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Photo Yl. Floodwaters and debris flow over the top of the
southern bank of the Arizona Canal east of 16th Street in
Phoenix. June 22. 1972

Photo #2. Homeowner on 38th Street and Camelback Road in
Phoenix surveys damage from floodwaters. June 22. 1972



• •
PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)

SUHIW\Y OF ALTERNATIVE PLANS

•
COST Blc RATIO

(FLOOD CONTROL) PRICE (FLOOD CONTROL)
ALTERNATIVE (RECREATION) LEVEL (RECREATION)

COMPREHENSIVE PLANS

AUTHORIZED FLAN 70,800,000 1963 3.0
(1964 REVIEW REPORT)

COKllINED CENTRAL ARIZONA 260,000,000 1972
PROJECT AND FLOOD CONTROL
PROJECT

NO FURTHER ACTION NO NEW APPROX
INVESTMENT

DAMS AND CHANNELS 257,000,000 1975 1.8
10,030,ODO 2.5

DAMS ONLY 52,700,ODO 1975 2.6
16,OOO,DOO 1.6

CHANNELS ONLY 289,000,000 1975 1.5
5,900,000 2.6

STRUCTURAL AND NON- 218,000,000 1975 2.2
STRUCTURAL MEASURES 10,300,000 1.6
(WITH CAVE CREEK
DIVERSION CHANNEL

STRUCTURAL AND NON- 210,000,000 1975 2.2
STRUCTURAL (WITHOUT CAVE 23,400,000 1.6
CREEK DIVERSION CHANNEL)

ALTERNATIVES TO ACDC

REPLACE ACDC WITH CULVERTS EXCESS OF 1975 NIA
AT 7TH AVE, 16TH ST AND 5650 MILLION
40TH ST

10 CAVE CREEK CHANNEL-oPEN EXCESS O!' 1975 NIA
CHANNEL ALONG 19TH AVE 5210 MILLION

11 CAVE CREE'K CHANNEL COVERED EXCESS OF 1975 NIA
CONDUITS ALONG THE 5330 MILLION
7TH AVE AND 19TH AVE

12 COKllINE ACDC AND ARIZONA NIA NIA
CANAL

REASON FOR REJECTION

AUTHORIZED BY CONGRESS-MODIFIED
IN LATER PLANNINC STAGES

HIGH COST WITHDUT COHPENSATING
BENEFITS

DOES NOT RESOLVE PLOOD
pROBLEM

HIGHER COST THAN SELECTED PLAN
WITHOUT COHPENSATING BENEFITS

WOULD PREVENT ONLY 27 PERCENT
OF FLOOD DAMAGES-NOT SUFFICIENT
PROTECTION.

HIGHER COST THAN SEL.ECTED PLAN
WITHOUT COMPENSATING BENEFITS

SLIGHTLY HIGHER COST FOR SAME
8ENEFITS AS SELECTED

SELECTED FLAN

HIGH COST WITHOUT COMPENSATING
BENEFITS

HIGHER COST THAN SELECTED PLAN
WITH LOWER BENEFITS

IIlGHER COST THAN SELECTED PLAN
WITH LOWER BENEFITS

NO PLAN COULD 8E PORMULATED
THAT SATISFIED SRP NEEDS

REFERENCE

1964 REVIEW REPORT

1976 GENERAL DESIGN
MEMORANDUM - PHASE I

1976 GENERAL DESIGN
MEMORANDUM - PHASE 1

1976 GENERAL DESIGN
MEMORANDUM - PHASE I

1976 GENERAL UESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DES IGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENEHAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

REMARKS

HODU~lIm BECAUSt:: Or' CHANCED
PHYSICAL CONDITIONS

PLAN STUDIED AS PROPOSED
BY ARIZONA WATER COMMISSION

DREAMY DRAW DAM CONSTRUCTED
PREVIOUSLY AT COST DF S671,ODO

CLOSEST OF PHASE I GDM
ALTERNATIVES TO AUTHORIZED PLAN

INCLUDES ONLY DREAMY
DRAW AND CAVE BUTTES DAMS

DREAMY DRAW DAM INCLUDED
PREV IOU SLY CONSTRUCTED

SAME AS SELECTED PLAN
EXCEPT CAVE CREEK DIVERSION
CHANNE" ADDED

SELECTED PLAN

SOME CHANNELIZATION REQUIRED
NORTH OP ACDC. EIGHT SIPHONS
REQUIRED

ELIMINATES ACDC FROM
CAVE CREEK TO SKUNK CREEK

ELIMINATES ACDC FROM
19TH AVE TO SKUNK CREEK

POUR VARIATIONS CONSIDERED:
(I) COKllINEO CHANNEL WITH

COLLAPSIBLE DAMS
(2) PIPE CONDUIT FOR SRP

UNDER ACDC BERM
(3) PRESSURE PIPE POR SRP
(4) COMBINED CHANNEL WITH

PUMP EO WATER DELIVERY
FOR SRP

13 PARADISE VALLEY
DETENTION 8ASINS

ALTERNATIVES TO 40TH STREET
TO DREAMY DRAW REACH OF ACDC

14 48TH ST DRAIN

15 40TH STREET DRAIN

NI A - NOT AVAILAllLE

NA

NIA

545,000,000 1975

NIA

NIA

AllOUT 1.1

STRENUOUS OBJECTION BY CITY
COUNCIL OP PARADISE VALLEY

NOT ECONOMICALLY JUSTIFIED

HIGHER COST THAN SELECTED PLAN
WITHOUT COMPENSATING BENEFITS

1976 GENERAL DESIGN
MEMORANOUM-PHASE I

1964 REVEIW REPORT

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

PLAN NOT STUDIED BEYOND
CONCEPTUAL STAGE BECAUSE OF
LOCAL OBJECTIONS

INCLUDES COLLECTOR CHANIiEL
PROM 56TH ST TO 36TH STREET

INCLUDES SHORT COLLECTOR CHANNEL
NORTH OP ACDC AND OUTLET CHANNEL
AT SALT RIVER. NEW COST ESTIMATE
OCT 1982 SHOWED COST 569 MILLION
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Acnc Contact People

Stan Lutz, ACDC Project Manager, U.S.
Army Corps of Engineers, P.O. Box 2711,
Los Angeles, CA 90053 (213) 688-2754.
Dan Sagramoso, Chief Engineer and Gen
eral Manager, Flood Control District of
Maricopa County, 3335 W. Durango St.,
Phoenix, AZ 85009 (602) 262-1501.

RESPONSE SUMMARY
WORKSHOPS FOR ESTHETIC DESIGN FOR THE

ARIZONA CANAL DIVERSION CHANNEL
November 27, 28, 29 and December 4, S. 6, 11, 12. 1984

Between November 27 and December 12, 1984, the Los Angeles District of
the U.S. Army Corps of Engineers (Corps) and the Flood Control District of
Maricopa County (FCDMC) hosted eight public workshops in the Phoenix area.
Approximately 275 Phoenix-area residents attended these workshops which were
held to discuss esthetic treatment and recreational opportunities associated with
construction of the Arizona Canal Diversion Channel (ACDC).

At each workshop, Dan Sagramoso, Director of the FCDMC, presented a
historical summary of the ACDC and an overview of the entire project. Mike
Bornhoeft, Landscape Architect in the Environmental Resources Branch of the
Corps, presented esthetic and recreation plans for the project. Other people
from the Corps, and FCDMC and the City of Phoenix were also available to help
provide responses.

Meeting participants were given the opportunity to ask questions and com
ment on what they heard. This summary includes these questions and comments
and agency responses. We have divided the summary into two major sections.
First, we present public questions and comments and agency responses related to
overall project esthetics, recreation plans, design and operation, and rights-of-way
purchase. Second, we present questions and comments that are specific to a
particular meeting. In some cases, we have provided or expanded upon answers
to which the agencies were unable to respond fully at the meetings.

Q = Question; A = Answer; C = Comment; R = Response



Overall Project

Esthetics

The esthetics discussion centered on general esthetics questions and three
main issues:

•

•

•

Landscaping plans and maintenance

Fences and/or walls along the channel and maintenance road

Channel treatment and maintenance

We present first the general esthetics questions and then questions, com
ments, and responses organized according to the major issues.

Q: Who will make the final decisions on esthetic issues?

A: The Corps will make the final decisions because it is responsible for
detailed design of the project. All decisions will be made in close
coordination with the FCDMC and the City of Phoenix. In making
final decisions, the Corps will also carefully consider ideas and opin
ions received from the public in public workshops.

Q: What is the gross budget set up for esthetics?

A: There is no specific budget established for ACDC esthetics. When the
esthetic design is complete, the Corps will prepare a cost estimate.
The design and the cost estimate will be reviewed for "reasonableness"
by Corps reviewing authorities (South Pacific Division Office in San
Francisco). When the overall cost estimate, including channel con
struction and other costs is approved, the cost estimate will be re
flected in Corps budget documents. The budget documents will be the
basis for annual funding requests for construction of the ACDC. The
overall estimate will be modified appropriately when contract plans are
completed and again when the Corps receives construction bids.

Q: Will the public be given a chance to comment on the final designs?

A: The Corps' final design will not be given a broad public distribution
for comment. The Corps will provide copies of the draft design re
port to the FCDMC, the City of Phoenix, and the Town of Paradise
Valley for review and comment. We will provide copies of the final
design to the FCDMC and the City for record purposes. We will
provide extra copies of the draft esthetic design drawings to the
FCDMC. Anyone wishing to review the draft drawings, when avail
able, should contact the FCDMC.
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• Q: The channel is 17 miles long. A lot of different types of activity take
place along it. Have you taken all of this into consideration in your plan
ning? Have you considered both those who live along the channel and those
who would use the recreational facilities?

A: The esthetic design will be tailed as much as possible to each indivi
dual neighborhood. We will consider both neighborhood concerns and
concerns of recreational (trail) users in the design.

•

•

Q: Could the esthetic plan vary from one reach of the ACDC to another?

A: Yes.

Landscaping

People at all meetings had questions about the landscaping planned for the
ACDC. Their major concerns were that there be enough money to actually put
in the plantings and to maintain them. The type of landscaping desired varied
somewhat, depending on the area. However, most people stated that the plant
ings should be thick enough to act as a buffer between residential areas and the
ACDC. A few people said that they preferred natural landscaping. Others com
mented that natural plantings would not be dense enough. People in one area
wanted to make sure that the landscaping was compatible with the types of
plantings already growing in their neighborhood. Specific questions and comments
follow:

Q: What does "landscape intended" mean?

A: It means that landscaping is projected in the long-term budget. Money
is budgeted for landscaping at the same time it is budgeted for con
struction.

Q: What happens if you run out of money before the landscaping is done?

A: That won't happen. The money for landscaping is budgeted at the
same time as construction money. We will construct and landscape
each channel reach before going on to the next.

Q: How long will it take to complete the landscaping?

A: The landscaping will be completed within a year of the time the chan
nel structure is finished.

Q: What size will the plants be?

A: Each plant specie varies. The City of Phoenix has minimum standards
which will be met or exceeded as determined necessary by City,
County, or Corps professionals.
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Q: Who will maintain the landscaping?

A: The Flood Control District will on a regularly scheduled basis.

Q: Does the County have money budgeted for landscape maintenance?

A: It is in the projected five-year budget.

Q: Are the Corps and the County in agreement as to the level of mainten
ance?

A: Yes. When the Corps builds a project, it must have a local sponsor.
The FCDMC is the sponsor of the ACDC. In its contract with the
Corps, the FCDMC agreed to maintain the area.

Q: If the maintenance doesn't meet residents' requirements, whom should they
contact?

A: Dan Sagramoso at the FCDMC.

Q: Will there be a watering system for the plants?

A: Yes.

C: The water district is constantly reminding us to conserve water. The plan
ned landscaping will require a lot of water for maintenance.

A: We will consider water conservation questions in our choices and
placement of trees and plants.

C: You haven't allowed enough land for buffer zones.

R: There could be more landscaping if the FCDMC bought more land.
However, that would mean more relocation of homes and businesses.

Q: If we put political pressure locally, could we get more money for landscap
ing?

A: No. Money for landscaping comes exclusively from the Corps. Money
for landscaping is not now the major constraint on the esthetic de
sign, land is.

Q: The sketches look great, but what guarantee do we have that the final
product will really look like them? We are concerned about the resale
value of our property. We want to be able to assure prospective buyers
that this is what the ACDC will look like.

A: The Corps intends to make the ACDC look as good as possible, which
means as good or better than the sketches. The only reason for the
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• channel to not look as good as the sketches would be because of
insufficient rights-of-way (land) for landscaping. This situation may
occur in a few areas.

C: You should involve the City Parks Department in the planning. Landscaping
should be a number one priority.

R: The City Parks Department is and has been involved in the landscape
planning. The Corps, the FCDMC, and the City are all placing a very
high priority on landscaping.

Q: When will the plans be firm?

A: The present schedule calls for completion of the draft design by the
end of September 1985.

Q: Whom should we contact if we want to see the design report?

A: Stan Lutz, Corps Project Manager, or Dan Sagramoso, Chief Engineer
and General Manager of the FCDMC.

Q: Will there be a place for storm drain grills at the curb so that water can
run under the landscaping and not wash it out?

• A: The City will build collection channels. Their placement is a City
decision.

•

Q: Is there a similar channel elsewhere, or is this unique?

A: There is one in Los Angeles. The cOllCept isn't new, but it 's usually
not pretty.

Q: Could you use oleanders for landscaping? They would really provide a
screen?

A: Oleanders can provide good screening. However, they are not one of
the plants being considered because they require more water (18-36
inches per year) than desirable, should not be planted in narrow plant
ing areas because of their growth habit, and require a high level of
maintenance.

Q: Why are you landscaping south of the ACDC?

A: The area between the ACDC and Salt River Project rights-of-way is
being landscaped for two reasons: (1) to soften and buffer the hannel
as viewed from adjacent residences, trails, and intersections and (2) to
provide erosion control for the cut slope.
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C: The shrubs and trees should be low so that muggers, rapists, and thieves
can't hide in that area. There should also be street lighting.

R: The current street lights will remain, but no additional lighting is
planned.

Q: Can you send out a questionnaire regarding direct input of affected resi
dents concerning their particular property and the landscaping planned across
or behind it?

A: We do not at present plan to send out such a questionnaire. A
property-by-property questionnaire would have limited value since the
design will not be done on a property-by-property basis; we will try to
achieve a series of designs over relatively long reaches that are com
patible with the general landscape concept of the area.

Fences and Walls

Participants at all workshops asked questions and expressed concern about
the fences that would run along the channel. Many people objected to the fen
ces on esthetic grounds. They offered several suggestions for replacing or cam
ouflaging them.

•

•

•

Replace the fences with block walls because block walls are more
attractive and would eliminate both the residents' views of the channel
and the views of people on the maintenance or recreation roads into
residents' backyards. The walls in Sun City were mentioned as an
example of esthetically pleasing walls.

Plant vines on the fence.

Put slats in the fence.

The FCDMC and Corps explained that the chain link fences are designed to
protect people, especially children, from falling in. They added that maintenance
personnel must be able to see into the channel so that they can remove obstruc
tions. Thus, vines would have to be intermittent and walls would have to have
openings. Another problem with vines is that they could climb over the fence
and into the channel, slowing the flow of water. The Corps mentioned that one
alternative would be a vinyl-clad fence, but that the color would actually make
the fence more obvious. Participants agreed that safety is an extremely impor
tant consideration.

At several meetings, participants said they would like to have a chain link
fence next to the channel for safety and observation, then the maintenance road,
then a block wall, and, finally, a landscape zone. Most people said that a wall
should be painted in earth tones so that it would blend in with the surrounding
landscape.
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• As a result of concerns expressed at the workshops and in subsequent meet
ings with the City Council, the Corps is now studying the use of screening walls
to block the view into the channel. It is also trying to design an alternative
type of fencing that will provide both safety and channel visibility, but will be
more esthetically pleasing than chain link.

Specific questions and comments follow:

Q: Will there be chain link fences on both sides of the channel?

A: Yes, there will be fencing on both sides of the channel, but the Corps
is searching for a more attractive design than chain link.

Q: How will the fence go to the ground to keep people from going under it
and still let debris, limbs, and water through?

A: The fence will be designed so that people cannot go under it. During
large floods some debris will undoubtedly be caught by the fence. The
amount of debris caught is not expected to be sufficient to seriously
affect flows into the channel.

Q: Why couldn't you put a wall on the north side and visual access from the
south?

• A: The south side is further from the channel. Also, the north road will
help prevent erosion.

C: The channel will be empty-or nearly so--most of the time. Safety is a
real concern. Even a fence won't keep people out.

R: We agree that that is a concern. We may cantilever the top of the
fence back out toward the road to make climbing over more difficult,
at least for little children.

Q: Would it be possible to set the fence back about 6 feet from the channel
so that someone climbing over would drop to the ground rather than into
the channel?

A: A ledge inside the fence would be likely to encourage some youths to
climb the fence.

C: You could put barbed wire on top of the fence.

'.
R: Many people think chain link fencing along the ACDC is not estheti

cally acceptable. Placing barbed wire on the fence would undoubtedly
make it much less acceptable.
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Q: If a child fell in, he or she couldn't get out. Will there be ladders or hand
holds?

A: The Corps is investigating the use of ladders in the channel. A final
decision has not yet been made.

C: Maybe this is an education issue. Send speakers to schools to alert children
to the dangers.

C: Cover the entire access road with fencing such as that on pedestrian over
crossings over the railroad tracks on 7th and 16th streets.

R: They are unsightly, but effective.

Q: Will there be a security fence on the north side of the maintenance road to
keep people off private property?

A: No. The public will need access to the trail system.

Q: If there were a block wall, would it be as high as the fence?

A: It would be approximately 2-1/2 to 4 feet tall. The fence would be 6
feet tall. A block wall set on a berm would bring it to the same
height as the fence.

Q: Why would the wall be so short?

A: Where screening walls are used, they will be made high enough to
block the view of the chain link fence. To make the walls higher
would increase costs unnecessarily and would probably be less estheti
cally pleasing than a lower wall.

Q: If we wanted gates in the wall could we have them?

A: The walls will not be continuous; they will have breaks in them to
allow water to pass through. Gates would be unnecessary.

Q: Wouldn't a block wall inhibit the flow of water on top of the ground?

A: A wall would have to be intermittent--probably in 30-foot sections.

C: I am concerned that a low, staggered wall would encourage graffiti.

Q: What is the determining factor on whether or not staggered or intermittent
walls will be used?

A: Screening walls will most likely be used where houses face the chan
nel. Where houses back onto the channel, most of the properties have
garden walls that will block the view of the channel.
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• Channel Treatment and Maintenance

Three topics dominated the discussion of channel esthetics:

•

•

•

Channel wall color

Graphics

Maintenance--especially removal of graffiti

•

•

Residents stated that they would prefer natural, sand coloring on channel
walls. Many people said that they opposed graphics because

• Graphics can chip or erode and look worse than nothing.

• Murals can be ugly, and not everyone would like the same thing.

• Graphics cheapen the look of the neighborhood.

• Graphics are unnecessary because few people would see them.

Some others stated that graphics, especially in an Indian design, would be
all right and might discourage graffiti. The City agreed that graphics do tend to
discourage graffiti. The FCDMC added that graphics would be visible from over
crossings.

Specific questions and comments dealing with these issues and agency re
sponses follow:

Q: How much does colored concrete cost?

A: It costs 75 cents a square yard.

Q: Could you use textured rock?

A: If the sides were textured, the channel would have to be wider. Tex
turing slows down the flow of water.

C: Maybe just the freeboard could be considered for texturing.

R: The freeboard must also be kept smooth to provide the same flow
characteristics as the rest of the channel.

Q: Could you use camouflage coloring like the military does?

A: This is -a different problem because the ACDC is larger than areas
camouflaged by the military. Plus, the ACDC is linear. Even pat-
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tern-break camouflage does not work well on this large an area.
Adobe Dam is pattern-painted, but it still looks like a big dam.

Q: How much extra would it cost to add graphics?

A: The cost to add graphics depends on the design. The cost of graphics
should not be a constraint. If graphics are desirable to the public
from an esthetic point of view and improve the looks of the channel,
they should be included.

Q: Who will be responsible for controlling and removing graffiti, and how are
you going to do it?

A: The FCDMC will have maintenance responsibility. The District will
limit access to the channel; remove graffiti immediately, which dis
courages vandals; and ask the police and neighbors to help prevent
problems by alerting the District if there is trouble.

Reereaticm

Discussion of recreation issues centered on six issues:

•

•

•

•

•

•

Which agency is responsible for various parts of the recreation plans.

Types of recreation facilities.

Location of recreation paths.

Access to the paths.

Location and design of undercrossings.

Amenities associated with recreation activities.

Questions, comments, and agency responses organized according to these
issues follow:

Agency Responsibilities

Q: Which agency will make the final decisions on recreation facilities?

A: The Corps of Engineers has the responsibility for all final design deci
sions. All decisions will, however, be made in close coordination with
the City of Phoenix, the FCDMC, and with careful consideration of
the expressed wishes of the public.
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• Q: Which agency pays for recreation improvements?

A: For recreation items that meet Federal criteria for cost-sharing, the
Corps will pay 50 percent and the local sponsor will pay 50 percent.
Within the city limits of Phoenix, the local sponsor for recreation is
the City of Phoenix.

Q: Which agency builds the facilities?

A: The Corps.

Q: Which agency maintains the facilities?

A: The FCDMC will maintain all flood control facilities, including land
scaping associated with flood control. The City of Phoenix will main
tain all recreation facilities (within the city limits), including landscap
ing associated with recreation.

Recreation Facilities

Participants asked questions and made comments on various types of recrea
tion planned or possible along the ACDC.

• Q: What is a staging area?

A: It is a place for recreation users to assemble. to begin biking, riding,
jogging, etc.

C: Recreation users need assembly areas.

Q: What is a fitness station?

A: It is a wide place in the trail where there is exercise equipment such
as chinning bars.

Q: How wide would the combined biking and jogging path be?

A: It would be 10 feet wide on the north road, 25 feet wide on the
south.

Q: Would the bike path be interrupted between 12th and 16th streets?

A: No.

c: Please use high standards for bike paths. Use, for example, the standards
of the California Department of Transportation.

•
R: Since the bike path will use the vehicular service road, the design

standards will exceed those for bicycle paths.
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C: Equestrian trails in the area are 25 years old. Sun Circle Trail is a 100
mile loop. Phoenix Mountain Trail is lovely. Please don't disturb them.

R: The Sun Circle Trail along the ACDC may be temporarily disrupted
during channel construction. We will. add five undercrossings at arter
ial streets; this will make the trail· safer to use.

C: There are many more joggers than equestrians using the current trail. Con
sideration should really be given to the needs of joggers.

R: We are considering the needs of all. potential recreation users.

C: I am concerned about the cleanliness of the trails considered for joint use.

R: FCDMC will be maintaining the channel and landscape area, collecting
accumulated litter.

C: We need an ATC track.

R: There has been little support for this type of recreation. The only
place space would allow this type of activity is at the Cave Creek
sediment basin.

Location

Many people living along the proposed ACDC expressed concern about the
placement of a recreation trail along the north side of the channel. They said
that trails on the north side would

•

•

•

•

•

Bring too many strangers to the area.

Eliminate privacy (people using the paths would be able to look into
residents' backyards).

Cause noise.

Create security problems (people on the trails would have access to
residences backing up to the channel).

Increase traffic and parking problems on side streets.

These people suggested putting all of the trails on the south side of the channel.
They added that the south side is preferable not only because of the problems
mentioned above, but also because (1) the Arizona Canal is attractive to look at
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•

while jogging, biking, or horseback riding; and (2) joggers, bikers, and equestrians
would all have easy access to undercrossings.

The agencies pointed out that the south road (the Salt River Project [SRP]
access road) is unpaved and, therefore, inappropriate for bicycling. Further, SRP
officials are reluctant to pave their road because they use it for dumping silt
removed from the canal.

Some people stated that bikers and equestrians on the same trail could
cause problems. Others said that that should not be a concern since equestrians
rarely use the road. Another person noted that a paved road is not good for
jogging.

One person suggested that all trails should be on the streets so that the
trail areas could be used for landscaping. Another countered that using the
streets would eliminate one of the main advantages of channel-side trails,
namely, the safety of recreationists.

Another suggestion was that the channel be built right up against the prop
erty line and that all paths be located on the south.

Access

Residents asked several questions about who would have access to recreation
trails and how access would be controlled.

Q: Is it policy that the roads are public rights-of-way?

A: This was written into the authorized project.

Q: Would property owners have access from the north side?

A: Yes.

Q: Would it be up to the individual property owner whether or not there was
access to the recreation path from his or her property?

A: Openings through private garden walls or fences would have to be
provided by the property owners. Anyone considering such access
should contact the Corps so that it can design landscaping in such a
way as to permit access.

Q: How can you guarantee that the recreation roads won't be used by motor
cycles, three-wheelers, and all-terrain vehicles?

•
A: We will control the entrances by erecting barricades and posting signs.
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Underpasses

People expressed concern about existing and planned underpasses. Several
people asked about the design of new underpasses, stating that the current ones
are unsafe, unsanitary, and, as such, unusable. The agencies responded that they
plan to correct design flaws during construction of the ACDC. Underpasses will
be made as safe as possible. They will be paved, will have drains, and will be
as straight as possible for visibility.

Another issue was the location of underpasses. Many people requested
undercrossings at all major intersections. The agencies stated that there is not
enough money to build that many. Several people said that biking and jogging
trails should be on the same side of the ACDC as the underpasses.

Specific questions and comments follow:

Q: Underpasses at Indian Bend Wash are open and airy. Can those for the
ACDC be like that?

A: There will not be as much space available for the undercrossings as at
Indian Bend Wash. The undercrossings will be very similar to those
currently existing along the Arizona Canal.

Q: Will underpasses be lighted?

A: We will consider lighting techniques.

C: Undercrossings for horses should be gravel rather than pavement.

R: We met with Sun Circle Trail people to discuss that issue. They said
that pavement would be fine.

C: You must be careful if you put in drains for horses. If misplaced, they
could be dangerous for bikes.

Amenities

People had varying OpInIOnS on what amenities should be provided for trail
users. Two specific issues were picnic areas and rest rooms. Several people
stated that they would not like to have picnic areas built along the channel.
They said that such areas would cause litter, traffic, parking, and noise problems.

Some people said that rest rooms along the ACDC would encourage vagrants
and would create a policing problem. Others countered that on a 17-mile trail,
rest rooms would be a necessity. They suggested building them every 5 or 6
miles.
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•

•

Other comments and questions follow:

Q: Are there plans to license vendors to sell food along the bike path and
trails?

A: We are not far enough along in planning to determine that. Certain
parks close to the ACDC will have facilities.

C: A cafe-type facility along the bike path would be nice.

Q: Will recreation areas have lights? Will jogging paths be lighted for night
joggers?

A: Current Federal policy prohibits the Corps from cost-sharing in lighted
recreation facilities except for safety and security reasons. Lights
will not be added to encourage night trail use.

C: Shrubbery should be low so that joggers will have a wide-open view and
won't feel hemmed in.

Project Design and Operatim

Many people were not familiar with the ACDC project and asked many
general questons about the need for the project, its design and operation, and its
effects. Following are these questions and comments and agency responses to
them.

C: We moved here in 1978 and didn't know about the ACDC until a year ago.

R: In 1977, we recorded a resolution with Maricopa County stating that
the ACDC was going to be constructed. Title companies in the area
were all notified.

Q: Did you make public announcements prior to 1978?

A: Yes, in 1974 and 1975. Recently we've been talking to citizen groups
at least once a month, and there have been many newspaper articles.

Q: How did you notify people of the workshops?

A: We mailed notices to people on the north side of the canal, passed out
flyers door-to-door, and sent news releases to the local newspapers.

C: You should have notified people both north and south of the canal.

R: All the workshop meetings were open to anyone who wished to attend.
However, our (FCDMC and Corps) objective for the neighborhood
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meetings was to target the people most directly affected by the ACDC. Since
almost all, if not all, residents south of the Arizona Canal will not be able to
see the ACDC when completed, the impact on residents to the south will not be
nearly as great as on residents to the north. The general pUblic meeting held
after the neighborhood meetings was intended to address concerns of all people
not living on the north side of the ACDC; for example, residents south of the
canal, people who will travel across the ACDC, and recreation trail users.

Q: Will the project have a negative effect on property values in the area?

A: There is no reason to believe that the project will devalue anyone's
property.

Q: Where will the water flowing into the ACDC come from?

A: It will come from four sources: the street, large storm drains, small
neighborhood storm drains, and Cudia Wash or Cave Creek.

Q: How often will the ACDC fill up?

A: The ACDC will "fill up" on the average once in a hundred years. It
will carry some water every time a l'ainfall occurs in Phoenix north of
the Arizona Canal. The channel might carry substantial flows several
times a year. In very dry years, only minor flows might occur in the
ACDC.

Q: Is the ACDC the best and most economical solution?

A: We believe so. We have studied a number of alternatives.

Q: Why can't the Arizona Canal and the ACDC be combined?

A: We considered that. However, it is not possible because of the com
plex design and operation of the Arizona Canal.

Q: Has the Corps built anything of this scope in an urban area. If so, has it
learned any do's or don't's?

A: The Corps' Los Angeles District has built a number of projects similar
in some respects to the ACDC, although they have never built so
large a diversion channel. These projects would probably have as
many dissimilarities as similarities to the ACDC. Probably, the most
important principle in planning a project is the need to determine and
to address, to the fullest possible extent, the concerns of the affected
public.
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• Q: In what direction will the ACOC flow?

A: It will flow from northeast to southwest.

Q: What are the depths and widths of the channel?

A: The channel will be 36 feet wide and 22 feet deep at the eastern end
and 11 0 feet wide and 22 to 24 feet deep at the western end.

Q: Has the Corps restudied the ACDC since 1965?

A: We issued a report in 1976; design changes were made at that time.

Q: Is it possible for the Corps to reassess the building of the ACOC since
there's been so much development in the last 20 years?

A: The development has all been taken into consideration. It would take
a long time for us to reformulate this project. And, given the current
competition for Federal monies, it is likely that if we did the project
would never be completed.

Q: It seems as though you're building the ACOC to protect the Arizona Canal.
Won't the canal become obsolete? Has the SRP contributed anything to
this project?

• A: The main purpose of this project is flood control, not protection of
the Arizona Canal. The SRP is allowing us to use its right-of-way for
south bank access.

Q: How is the project funded?

A: For flood control features, the Federal Government pays for design
and construction and the local sponsor (FCOMC) pays for lands, right
of-way, and relocations of utilities, bridges, streets, and people plus a
2.3-percent contribution toward the design and construction costs. For
recreation facilities, design, and construction, costs are shared on a
50-50 basis between the Federal Government and the local recreation
sponsor (City of Phoenix).

Q: What is the cost per running foot for building the ACOC?

A: The estimated cost changes with inflation and as designs are refined.
Based on current approved estimates, the construction cost for the
ACOC through the City of Phoenix is $195,392,000 or $2,232 per foot.

Q: Will the south wall of the ACOC need to be reinforced more than the north
wall because of its proximity to the canal?

•
A: The walls will be reinforced concrete--identical on both sides.
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Q: If we don't like the plans, is there any way we can stop the project? Will
the FCDMC buy our homes?

A: To stop the project now would require persuading the City, the
FCDMC, or the Federal Government (Congress or the Administration)
to withdraw its support. The FCDMC will purchase only those houses
required for channel rights-of-way.

Q: Why do we have so much flooding in Phoenix compared to other cities with
greater rainfall?

A: The major reason is that Phoenix does not yet have a complete storm
drain system.

Q: Are we seeing final project plans, or will they change?

A: Only minor changes will occur in the channel design. We are in the
process of developing the esthetic design, so some changes can be
expected, particularly as a result of these meetings.

Q: In 1972-73 the channel design was extended eastward to protect the State
Capitol buildings. Is that still part of the design.

A: Yes, it is still part of the project design. However, that design was
not specifically related to the Capitol buildings.

Q: How many cubic feet will the channel hold?

A: It will convey 6,800 cubic feet per second (cfs) at the east end and
29,000 cfs at the west end.

C: You should dig the channel four times deeper to insure against flooding.

Q: When the ACDC is in place, will the south side of the canal never flood.

A: There may still be some times when the south side floods.

Q: What advantages will people living north of the ACDC get?

A: They are already receiving benefits from the dams. This project also
gives us the opportunity to put in storm drains north of the channel.

Q: What year will the project take care of the flooding?

A: The project is scheduled for completion in 1991. As each reach is
built, some improvement should occur in that reach. For example, if
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there were major washes or storm drains in that reach, they would
have an outlet; if ponding occurred against the Arizona Canal in the
reach, it would be eliminated.

C: 'l'he boundaries of the schedule appear loose. Construction could slip back
by years.

R: Schedules are always subject to change. However, we have no reason
to expect major delays, measured in years, at this time.

Q: Will the channel really be empty 99 percent of the time?

A: There will often be runoff from local uses such as cars being washed.

Q: How will you control mosquitos attracted by standing water?

A: There shouldn't be any standing water. The concrete lining and slope
should eliminate ponding.

Q: Is that the reason the channel is concrete-lined?

• Q:

A: That is part of the reason. Another consideration is to not add sedi
ment load below the sediment basin.

Is the north side of the ACDC higher than the south side?

A: No. They are the same height.

Q: What will the finished elevation be?

A: The finished elevation of the top of the wall of the ACDC will be at
existing ground level or a few feet below.

Q: What is the design of the bottom of the channel? Is it pitched from the
walls?

A: The bottom is an exceedingly flat "v". The bottom slopes gradually
from the walls. The grade is similar to that of a parking lot.

Q: When the channel is full, how long will it take it to empty?

A: It should empty in a couple of hours.

Q: Where will it empty into?

•
A: Skunk Creek.
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Q: Why is the portion of the ACDC near Skunk Creek not planned to be
smaller and concrete? There is a lot of development taking place there.

A: In the early stages of plan formulation, the City of Glendale expressed
a strong desire to have a broad "greenbelt" channel design through
their city. At that time, very little development existed along the
ACDC right-of-way in the cities of Glendale and Peoria, so the broad,
earth channel approach was economically feasible.

Q: How much sediment can the ACDC handle?

A: The ACDC will handle all the sediment that gets into it. Two sedi
ment basins are being designed, one on Cave Creek and one on Cudia
City Wash. The basins will prevent most of the potential sediment
load from reaching the ACDC.

Q: Who will clean out sediment and debris from the channel?

A: The County Flood Control District.

Q: Is there easy access to clean out the channel without tearing up the land
scaping?

A: There will be two access roads: one on either side of the channel.
On the south side we will share the SRP's road. These roads will also
be used for inspection and for access in case of flooding.

Q: Will traffic on the maintenance roads be controlled?

A: There will be locked gates.

C: The locks on the Arizona Canal maintenance road are easily broken. You
will need better locks than those.

Q: What will be done to' repair the streets after you complete construction?

A: The plan is to limit construction traffic on local streets by using the
channel as a haul road as much as possible. Construction contractors
using local streets will be required to conform to existing codes and
regulations. Under these conditions, repair of damage to local streets
will be a responsibility of the agency that has normal maintenance
responsibility for the streets.

Q: Could your construction contracts specify that contractors use the channel
as a haul road?

A: No.
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• Q: How will you control dust and dirt during construction?

A: Contractor requirements will include measures such as watering down
to minimize dust.

Q: What will happen to the spoil dug to form the channel?

A: The spoil will be taken to designated disposal sites where it will be
compacted and contoured so that it can be used for development.
Current planning calls for the sites to be on some undeveloped prop
erty in Peoria and Glendale and on 7th Street above Beardsley Road.

Q: Could the slope of the channel be gentler?

A: If the channel slopes. were less steep, we would need more land, thus
reducing the area available for landscaping. In some areas it might
require purchasing additional right-of-way.

Q: Will the ACDC be as high as the Arizona Canal?

• Q:

A: In some places it will be as high as the canal. In no area will it be
higher.

Why are you beginning construction at the downstream end?

A: It is customary to begin building from the downstream end. If we
started upstream, the water flowing through that reach would have
nothing to flow into.

Q: Where does the channel change from concrete to grass and dirt?

A: A short distance west of Cactus Road.

Q: Will there be a change in the overflow map?

A: Yes.

Q: Will this project eliminate the need for flood insurance?

A: In most areas it will.

Q: Is flood insurance a Federal requirement or an insurance company require
ment?

•
A: If you have a Federally insured mortgage, it is a Federal requirement.
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Q: How can we convince our mortgage company to drop their flood insurance
requirement?

A: Show company officials the new overflow map.

Q: What is a land remnant, and how big is one?

A: When possible, the FCDMC acquires just enough property to build the
ACDC; this requires splitting or buying portions of properties. When
properties are split, severance damages occur. If the severance dam
ages are sufficiently high, the damages plus the cost of the required
piece of property may approach the full value of the total property.
In this case, the entire property may be acquired. The portion of the
property not actually required for the project is called a "remnant".
Remnants may be of any size. One of three things may be done with
the remnants:

• They may be incorporated into the project right-of-way and
landscaped.

• They may be maintained by the FCDMC for some other purpose.

• They may be auctioned off by the FCDMC.

C: Land remnants should be used for solar energy stations.

Q: What is the City code regarding the distance of the channel from residents'
property?

A: The City doesn't have such an ordinance.

Q: Is any of the channel going to be covered?

A: The ACDC will be covered in at least two locations: in the area of
the Arizona Biltmore Hotel and at Sunnyslope High School. Some
other locations are also being considered. The channel can be covered
at Federal cost only where the total cost of covering, including rights
of-way costs, is less than the cost of an open channel and where
major inflows do not have to enter the channel over the side.

Q: Is it possible that Cave Buttes Dam will flood?

A: Only in an exceedingly large flood. Cave Buttes Dam is designed to
handle a standard project flood. A standard project flood is much
larger than a 100-year flood.
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• Q: What about Dreamy Draw Dam?

A: Dreamy Draw Dam is small, serving a drainage area of only one
square mile. All of the dams have spillways to protect them in the
unlikely event of a flood's exceeding the dam's capacity. A Corps
dam has never failed.

Q: Is the difference between the total project cost and the cost of the ACDC
the cost of the dams?

A: It includes the dams, but is also for recreation development and flow
age easements.

Q: What's going to happen to wildlife during construction?

Q: Is the EIS available?

A: Any wildlife in the construction area will, of course, be disturbed.
Except for some birds in a few locations, there is very little wildlife
along the ACDC right-of-way. Some wildlife habitat along Cave
Creek will be destroyed. Any wildlife living there (mostly small ro
dents and birds) would migrate. Some may be killed by construction
activity.

• A: Yes. You can see it at the FCDMC office (3335 W. Durango Street,
Phoenix) or at the Phoenix office of the Corps (2721 N. Central Ave
nue).

Q: Why were big rigs drilling holes and then filling them back up?

A: They were taking soil samples.

Q: What is the Recreation Task Force?

A: The Recreation Task Force met in the mid-1970s. It consisted' of
representatives of agencies, community groups, and citizens from vari
ous interest groups. The Task Force's purpose was mainly to consider
recreation in the dam areas because we didn't know at that time how
much land would be available around the ACDC.

C: In the future, your mailings should include the names and addresses of
County Flood Control District and Corps personnel whom we can contact
with questions or comments.

•
R: The names and addresses are included with this report.
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Right.s-d'-Way Pwehase

Participants stated that property that has been purchased by the FCDMC
(but not removed) is not well maintained, is in some cases vacant, inviting va
grants, and generally degrades the appearance of the surrounding neighborhood.
They also said that renting the houses has introduced a transient population into
a settled neighborhood. Following are specific questions and comments and
agency responses.

Q: When are the houses purchased by the FCDMC scheduled to be moved or
demolished?

A: About six months prior to the beginning of construction in each area.

Q: How long after you remove the houses will the landscaping be completed?

A: About two years.

Q: Why did the FCDMC buy the houses so long before construction is scheduled
to begin?

A: Purchases were made out of current tax revenues. By spreading out
the purchases over a period of years, the tax rate could be kept
lower. It was also desirable to keep the required staff needed to
acquire rights-of-way to a minimal number by spreading the work load
over a longer period. Additionally, with the project pending, many
owners wanted to sell as soon as possible.

Q: Will people have an opportunity to buy and move the houses?

A: Yes.

Q: How much will the houses be sold for?

A: We will accept sealed bids for the houses. So, the prices will vary
depending on the house.

Q: On what basis are the houses rented? What is the rental price? How
much is the FCDMC making on the rentals?

A: It is more cost-effective for the County to rent these houses than to
just board them up or tear them down. We rent the houses at fair
market value. We have standards for tenants; for example, no one on
a subsidized income is eligible, except retirees. Also, the renters
must have an income no less than four times the rental price. Rental
prices range from $365 to $1,200, depending on the area. FCDMC
grosses about $1 million and nets about $700,000 per year.
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• Q: Could the original owner rent the property back?

A: Yes, but in many cases the owner wants to relocate. The owner can
live there for 30 days at no cost, for 60 days at the amount of the
mortgage payment, then at fair market rent after that.

Q: Who is responsible for seeing that the rented property is maintained?

A: There are people working in our rental offices who are to inspect the
area and speak to tenants who don't keep up the property. If the
problem is not resolved, we must follow a legal process. If you have
complaints about vagrants or maintenance, call the rental office at
861-2119.

C: You should rent one house to a manager responsible for keeping up the
houses.

C: I am frustrated about not being able to sell my house. I was offered
$20,000 below market value. I believe that is because the rental property
is not kept up.

Q: How much money will the City lose when all this property is taken off the
tax rolls?

• A: To research this answer from existing records would take considerable
time and effort. However, consideration should also be given to tax
payer savings afforded by the completion of the ACDC in that storm
drains will not have to be sized to convey flows south to the Salt
River. Additionally, those areas protected by the channel should ex
perience increased valuations, and, in turn, increased tax revenues.

Q: Is the cost of purchasing the land included in the Corps' cost/benefit analy
sis?

•

A: Yes.
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Individual Wcrkshops

On the chart on the following pages we present a summary of the workshop
issues and an indication of the importance of each issue at individual workshops.
The workshop held November 29 at Shaw Butte School is in one way unique from
the others. It dealt in large part with the sediment basin that will be located in
that reach only. Following the chart we present questions and comments and
agency responses specific to each workshop.
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Many people came for more information on the total project, asking
a number of questions about project purposes, design, and how it would
affect them. Several people had purchased their homes in the area in
the last 7-8 years and had not been informed about the ACDC project.

Participants said that they had not had the opportunity to participate
in the project planning process, giving their input. Several said that
the workshops were a "sham," put on only to placate people and not
giving any opportunity to contribute to project decisions.

Participants expressed concern about the effect of the ACDC on their
property values, worrying that the canal would lower them.

Participants want to know what is going to be done immediately to
control flooding. Many have been flooded, and they don't want to
wait for the project.

Participants asked questions about how the project would alter the
flood plain (i.e., what areas will no longer be subject to flooding?).

Importance of the Issue at the Workshop
D = Adorn inant issue discussed.
M = A major issue discussed.
I = An important issue discussed.
o = Not discussed or only touched on.
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Participants said that houses and property acquired by the Flood
Control District are poorly maintained, not up to the standards of the
neighborhood.

Participants expressed concern for people's safety: the fear of people
falling into the deep flood control channel and being injured or killed.
The safety threat will be greater if more people use the proposed
recreational trails.

Participants said that the channel should be covered.

Participants said that the channel should be fully maintained. They
expressed concern about graffiti, trash blowing up against fences, and
plants dying.

Participants said that the ACDC project should be coordinated with
other projects. Specifically mentioned was the Squaw Peak Parkway/
Expressway.

Esthetics

Participants said that landscape plantings must look natural,
blending into the environment. Some said that the plantings should
n()t (>()nfli(>t with thp hpSllltif1l1 nSltllrAl olantinQ's alreadv in olace.

Importance of the Issue at the Workshop
D = A dominant issue discussed.
M = A major issue discussed.
I = An important issue discussed.
o = Not discussed or only touched on.
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• •
Workshoo Dates & P]aees

•
Issue Summary

Participants said that landscape plantings on the north side of the
channel should be block walls or garden walls to screen residents'
view of the channel and trail user views of residential property.

Recreation

t-
C"I a:i.....
:> ·2
o a>
Zrn

D

00
C"IO

»
. 0

;> ~o ~

z<t::

M

a>..........en=,
C"Io:l

:> ~
o a:i
Z..c:

rn

M

a>
0.

~..9
CfJ. »

Q ~
a> ~
Cl=,

rn

I

CfJ

'g
Ln 0

~
• CfJ

Q CfJ
a> 0

Cl ~
U

M

a>
~
a:i

c.o.....::l
• a>

Q CfJ
a> 0
ClP::

M

?
<;il

Cl
..-i
..-i »

~......
Q ~

a> ='
Cl 0

U

M

C"I
..-iN

a>......
Q ~

a> 0
ClU

M

t--:l
c.o

Recreational users argued in favor of trails along the canal rather than I D
the channel. Most residents argued against recreational facilities and
amenities (such as picnic areas and rest rooms), expressing concern
about more people in the area who could bring increased crime, increase
trash, and reduce residents' privacy. Some residents who did not want
outside recreators were interested in trail use by neighborhood residents.

M M I M M M M

Participants argued for only one trail area: on the south side of the
channel (where a currently unpaved trail already exists). Part of the
current trail would have to be paved for bicyclists and joggers; the
remaining portion would remain unpaved for equestrians. This would
ensure underpasses for all trail users (bicyclists and joggers, if given
a trail on the north side of the channel, would have to cross streets).
A trail on the south side would also be more attractive for users
since they could look down into the Arizona Canal (which has water).

Importance of the Issue at the Workshop
D = A dominant issue discussed.
M = A major issue discussed.
I = An important issue discussed.
o = Not discussed or only touched on.
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November 27-8enita Sehool

Q: Why was the original plan for a "natural" channel In this area changed to a
concrete channel?

A: Plans for this area have always specified a concrete channel. A "na
tural" channel must be much wider than a concrete channel because
concrete moves water much more efficiently. Purchasing enough
right-of-way to have a natural channel in this area was prohibitively
expensive.

Q: How many homes in this area face the channel?

A: About 30 percent of them.

Q: Will the street lighting be changed?

A: If the light poles are currently in the channel right-of-way, we will
have to move them.

Q: Will the high voltage towers remain where they are?

A: Yes.

Q: How far away from the existng wall at 39th Avenue is the channel going to
be?

A: Twenty to twenty-five feet.

Q: How far from the Carol Avenue houses will the landscaping be?

A: From property line of residence to property line of ACDC, where
landscaping begins, would be about 50 feet.

C: If you put a jogging and bike path in the landscape area, Carol Avenue will
turn into a maintenance road.

R: A jogging and bicycling path will pass through the landscape area only
if a maintenance road is constructed through the area as originally
planned. A possible alternative is to increase land available for land
scaping by using Carol Avenue for maintenance road purposes. An
FCDMC maintenance vehicle might be seen on the street about once a
week or, perhaps, less frequently.

Q: Who owns the property at the end of Malapai, and when are they going to
clean it up?

A: The FCDMC owns the property, and, since our meeting, crews have
cleaned up the area in question.
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• November 28-Arroyo School

Q: Will 7th Avenue be rechanneled?

A: No.

Q: How far west of 67th Avenue will the channel extend?

A: About one-quarter mile.

Q: Will 47th Avenue be completed as a vehicle bridge?

A: That is a City of Phoenix responsibility. At this' time, the City does
not have a plan to carry 47th Avenue across.

C: It seems that no one wants to take responsibility for this access problem.
It should be solved now.

C: Most people north of the canal don't want 47th Avenue to go through.

Q: The school district is split by the canal. If children want to socialize with
others on the opposite side of the ACDC, how can their safety be assured?

• A: The canal bank currently splits the areas. The ACDC would follow
the same alinement. Where there are existing canal crossings, there
will be ACDC crossings.

•

Q: Why can't the FCDMC protect those of us living north of Bell Road?

A: The City of Phoenix is developing a storm drain system to convey
runoff from areas north of the ACDC to the ACDC.

C: We are currently in a flooded area, and no one will help us.

R: The City Council has addressed this issue. City vehicles are now sent
out to clean up, and the City provides sand t>ags. The Council has
also authorized modified catch basins which should help alleviate the
flooding problem.

C: When the Arizona Canal gets full, it floods at 49th Drive.

R: Runoff flowing west on Cactus Road is diverted south onto 49th Drive.
To help alleviate this problem, the FCDMC is providing openings in
the south curb of Cactus Road east of 51st Avenue. These openings
should help by allowing Cactus Road runoff easier access to the exist
ing detention basin located south of Cactus Road. In addition, the
City of Phoenix is preparing plans for new storm drains on 43rd and
51st avenues and on Cactus Road. This should give relief to the
drainage problem on Cactus Road.
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Q: Why isn't water pumped out of the diversion basin?

A: It is, but there's no place to put it. The diversion basin was put
there to get water off the street. When the ACDC is completed,
water will flow into the channel and be gone.

Q: Why can't you put dry wells in the existing canal basin to prevent sewage
problems, mosquitos, etc.

A: Dry wells are a problem because you can't drain water away fast
enough to do any good.

C: The water starts to collect at the freeway and Cactus Road. The land is
pitched toward Cactus, and it takes 4-1/2 days for the water to recede to
4 feet. The intersection at 51 st Avenue and Cactus is lower, but our
houses are even lower than that.

R: We will look at this problem and try to correct it when we put in the
new channel.

Q: It seems that the Arizona Canal embankment is higher than my house.
What can I do about that?

A: The Arizona Canal is the responsibility of the SRP. You will have to
talk with SRP officials.

Q: There is a constant flow of water dumping into Skunk Creek from the New
River Dam. Won't this project just be adding to that flood plain?

A: New River Dam does not affect Skunk Creek. New River Dam is on
New River, and Adobe Dam is on Skunk Creek. Flows emanating from
either of these dams are very small compared to the preproject flows
on the streams. When the ACDC is completed, the frequency of a
given size of flood on Skunk Creek or the New River will be almost
the same as before construction of the dams and the ACDC.

Q: What will landscaping be like in the dirt-lined section?

A: There will be native plantings that we will water until they are estab
lished. We will plant trees that will not impede the flow of water.

Q: Won't the mounds in front of the parkway keep the water from flowing
through?

A: The mounds are intermittent.
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• Q: Won't the landscaping wash away in a flood?

A: Our experience has been that it won't. We have had no problem on
similar projects, such as in Indian Bend Wash.

Q: Will you buy more land for landscaping?

A: No. We will use only limited right-of-way.

Q: Have you already purchased the land?

A: In this area we have. There is a little excess land near 51st Avenue
where we'll put in landscape nodes.

C: Just get rid of the water; never mind the view.

C: This area is developing too quickly commercially and can't handle the wa
ter.

November 29---Sha. Butte School

Q: What is a sediment basin?

• A: A sediment basin is a little dam that retains water just long enough
for the sediment to settle out of it.

•

Q: What happens to the sediment?

A: The FCDMC will regularly inspect the basin. When sediment has
accumulatd up to a certain point, the FCDMC will remove it.

Q: In the basin planned for the ACDC, will there be permanent retention of
water for recreation use?

A: No.

Q: What will the basin be like when it's wet?

A: After a storm SUbsides, the water ponded in the basin will drain. The
bottom of the basin will remain muddy until dried by the sun and
wind.

Q: What will the basin be like when it's dry?

A: The appearance of the basin side slopes will not vary much whether
wet or dry. They will be landscaped and contoured. The appearance
of the bottom of the basin will vary substantially depending on condi-
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tions. If the basin has not been cleaned for aWhile, native vegetation
will probably spring up. Small meandering flows will be seen after
small rains. If the basin has been recently cleaned, the bottom will
appear bare and relatively smooth.

Q: How high is an acre-foot?

A: That depends on the dimensions of the area holding the acre-foot. On
an acre of land, the water would be one foot deep. In the proposed
basin, an acre-foot would be about an inch deep.

Q: Where exactly is the planned basin, and what are its dimensions?

A: The basin will be between Cactus Road and Sweetwater channel. As
presently designed, it will be 23 to 30 feet deep, about 1,600 feet
long, and about 800 feet wide.

Q: How long will it take to get the sediment out of the basin after a flood?

A: There is no single answer to this question. For the 1DO-year flood,
about 2-1/2 months would be required to clean the basin. The 100
year flood is a rare event that most of us will probably never see. A
more likely scenario is cleaning of the basin after about 25 percent of
its sediment storage capacity is filled by many smaller floods over a
period of years. Cleaning under this latter condition might take about
1-1/2 months. If the basin is cleaned more frequently, the time re
quired will be shorter.

Q: How long will it take to get the water out?

A: The design is not yet complete, but we hope to be able to drain the
basin within a couple of days after the inflows have stopped.

Q: Will the basin be cement or earthen?

A: The basin will be earthen.
be used to prevent erosion.

At the inlet end, some grouted stone will
There will be a concrete outlet channel.

Q: Won't the islands obstruct the flow of water in a critical time?

A: The purpose of the basin is to slow down, or obstruct, the flow. Is
lands may be incorporated into the basin if the reduction in basin
volume does not reduce its ability to collect sediment.

Q: What is the spillway drop?

A: The spillway crest will be about 100 feet above the basin floor.
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• Q: How long is the pipe?

A: It will be about 2,500 feet long.

Q: What is the basin's slope from north to south?

A: The bottom of the basin will be sloped adequately to drain.

Q: How will the basin affect our flood insurance?

A: The basin will have no effect on flood insurance.

C: There should be a fence around the basin to protect children from falling in
and to discourage misuse of the area.

R: We will consider fencing. The side slopes of the basin will be not be
too steep to easily walk up. There will be little danger of anyone's
falling into the basin accidently.

C: If you don't control the area night and day, it will be used for illegal pur
poses such as drug transactions and ATC racing.

•
R: These are local police problems that will probably not be different

with or without the project. The prospects of police surveillance will
probably be somewhat better with a formal city park in the area than
they are now with undeveloped open space.

C: When there is a flood, the basin will fill up with all kinds of debris.

R: The basin will capture debris washed down Cave Creek. The FCDMC
will have responsibility for keeping the basin clean.

Q: Does the City Department of Parks have final plans for this area?

A: Final plans for the park development have not yet been completed.
Recreation (park) plans are being developed concurrently with flood
control plans.

C: There needs to be vegetation in the area to support the birds and animals
which inhabit it.

•

R: Nearly all vegetation in the vacinity of the basin will be displaced by
construction activities. The area will be relandscaped when construc
tion is completed. Such vegetation will support some limited types of
wildlife (birds, rodents, etc.), which will probably recolonize following
construction.

35



c: Don't put groundcover hanging over the sides of the basin.

Q: Can you leave the area around the basin natural without providing recrea
tion?

A: The City Parks Department is committed to developing recreation in
this area with or without the Corps flood control project. To leave
the area around the basin natural would require a change in this long
standing commitment.

Q: Have you planned any esthetic treatment for the tower?

A: No, but that could be a consideration.

Q: Is the tower higher than the surrounding terrain?

A: The top of the tower is no higher than the top of the channel.

Q: What will the terrain be like as Cave Creek comes into the basin?

A: The City hasn't made definite plans yet. It may put in pocket parks.
The City is still in the planning stage. It will distribute flyers invit
ing you to public meetings to find out how you feel about park rec
reational development in the area.

Q: How long will it be between the time of the channel's going in and the
parks' going in?

A: If funds are available, recreation construction could follow immediately
after construction of Cave Creek basin and channel.

Q: Does the ridge on the west portion of the channel belong to City Parks or
FCDMC?

A: City Parks owns all that land.

Q: Is it possible for an individual to buy land between Cactus Road and Peoria
Avenue?

A: That land belongs to the City Parks Department. You should contact
the City of Phoenix.

Q: When will construction between Cactus and Sweetwater begin and end?

A: Based on present schedules, construction could begin about mid-1988
and be completed in about 1 to 1-1/2 years from Sweetwater to the
ACDC.
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• C: If it rains a lot and water is released from the dams, our area will flood.

R: Outflows from the dams will all flow into the ACDC.

C: We had problems with Cave Creek Dam during the last flood.

R: Cave Creek Dam is no longer functioning. Cave Buttes Dam now
takes care of that watershed.

Q: Has anyone measured the flow of water at Cactus Road Bridge?

A: Yes, there's a gage there.

Q: Can we conserve that water in some way?

A: It will eventually flow into the Gila River.

Q: Is the alley between 25th Avenue and Cave Creek Wash going to be the
access road?

A: No.

December 4-&mnysl«Jpe High Sebool

• Q: Will Las Palmaritas be narrowed for the storm drains?

A: Las Palmaritas will not change in width. Storm drains will be placed
into the current street.

Q: Is Las Palmeritas being taken over by the ACDC?

A: No.

Q: Will the mortuary on Las Palmaritas be affected by the ACDC? Will
FCDMC purchase some of their land?

A: The FCDMC has already purchased all the land it is going to in this
area. The mortuary will not be affected.

Q: How big will the catch basins on Las Palmaritas be?

A: We are currently considering two options. One is to dig holes in the
road and put in grates. The other is to regrade the street to encour
age runoff toward the channel.
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Q: When 7th, 8th, and 9th avenues become cul-de-sacs, what will happen to
Griswold?

A: Those streets will not have access to Griswold.

Q: What will happen to the alley behind 8th Place that opens onto Griswold?

A: The alley will remain and be brought around the south side of the cul
de-sac.

Q: Will Griswold be used as an access road?

A: No. Griswold will be removed. A cul-de-sac will then be constructed
at 8th Street and 8th Place.

Q: How much of the channel could you see if the maintenance road were
moved to the main street?

A: The visibility would be greatly reduced.

Q: Will there be a bridge at 7th Street?

A: Yes.

Q: What will happen to the water that currently backs up at Central Avenue?

A: There will be a storm drain flowing into the ACDC. Also the land
scape node at the intersection may be depressed to collect water.
Storm drains, however, are designed for 2- to 5-year floods. There
may be times when the drains will not handle all of the runoff, caus
ing some water in the streets.

Q: What landscaping will there be on 7th, 8th, and 9th streets?

A: Seventh, Eighth, and Ninth streets will end in cul-de-sacs when
Griswold Road is rem oved west of Tenth Street. At the end of each
cul-de-sac there will be space for landscaping and mounding to help
screen the ACDC. The actual landscaping will consist of native plant
material such as palo verde, bird of paradise, and ocotillo.

Q: Your designs show landscaping on the Las Palmaritas side of the channel.
What happens at Griswold?

A: Griswold will be landscaped in the same way as Palmaritas. The only
difference is that no houses will face the channel.
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• Q: Will the large trees along East Las Palmaritas be uprooted?

A: The Corps will tag certain trees for possible retention. There are
some trees along Las Palmeritas that can be saved.

Q: Will the landscaping along 7th Avenue be a parkway?

A: Where 7th Avenue crosses the channel, there is very little space for
landscaping.

Q: At 7th Avenue and the Arizona Canal the FCDMC is cleaning up and in
stalling a fence. Is that temporary?

A: Yes. It is a temporary fence to establish right-of-way. We are clear
ing out the undergrowth.

Q: Will this project solve the flooding problem at Central and Ruth?

A: The City is planning a storm drain in the area. The remaining water
will sheet flow.

Q: Will there be room for an access road if there is also landscaping?

• A: In that area there is 35 feet for the road and landscaping.

December 5---CrossrOBds School

Q: How are you coordinating the ACDC, its trails, and its landscaping with the
expressway that the City is building?

A: The Mayor and the City Council have established a citizens committee
to consider the expressway. The expressway will go over the ACDC.
The ACDC plans are way ahead of the City's expressway plans. How
ever, the FCDMC is coordinating with the City on design of the
bridge that will cross the ACDC. The FCDMC will pay for the
bridge, and the City will build it. Landscaping for the expressway is
not part of the ACDC project. Specific questions about the express
way should be addressed to the City of Phoenix Engineering Depart
ment, Squaw Peak Parkway Coordination Office, Mr. R.B. Williams,
P.E., 262-7691.

Q: How far from the wall behind Villa Valencia will the channel be located?

•
A: There will be approximately 25 feet. It will be composed of 10 feet

of landscape space and 15 feet of maintenance road.
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Q: In the Montiel area, is there room for all the things planned?

A: Yes.

Q: Will there be settling from the landfill in the Montiel area?

A: The contractor is responsible for his work. However, the landfill
would need special consideration.

Q: What will happen to the drain and drainage ditch near 19th Street that
presently go into the Arizona Canal?

A: They will dump directly into the ACDC.

December 6-Rose Lane Sebool

Q: What are the two big holes that are currently by North Avenue?

A: They are there to catch the current flows.

Q: What is the west boundary of the fourth reach?

A: Just west of 12th Street.

Q: How wide and deep is the channel 300 feet south of Lincoln?

A: It is 40 feet wide and 22 feet deep.

Q: What is the total right-of-way width at Torrey Blanco?

A: The right-of-way in that area is 85 feet: 50 feet for channel and 25
feet on the north side for landscaped areas, seating, shade structures,
parks, etc.

Q: Where is the access road?

A: On the 35-foot strip.

Q: How much right-of-way is there at State Street north of the ACDC?

A: 100 feet.

Q: Currently Torrey Blanco has a chain link fence with mature oleander bushes.
Would you replace them?

A: If we have to take them out for construction, we will replace them.
If replacing them is inappropriate, we will have to devise some alter
native landscape design.
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• Q: Do you have budget figures on esthetics for Torrey Blanco?

A: Estimates will be done for the project as a whole, not for specific
housing areas.

Q: Torrey Blanco residents currently have chain link fences. Will you replace
them with walls?

A: Normal policy is to replace facilities in-kind when they are removed
for construction. If the property owner is paid for the item, replace
ment becomes his responsibility.

Q: Could the walls be built such that only Torrey Blanco residents would have
access to the paths from their neighborhood?

A: Yes.

Q: Torrey Blanco residents currently have lush green landscaping. Your plans
show desert plants. How do you plan to integrate these two concepts?

Q: If you built a block wall in Torrey Blanco, where would it be located?

A: The plant species would be similar. Grass or other high-water-using
plants will not be used on the ACDC.

• A: On FCDMC property between private property and the access road.

•

Q: Where would such a wall be placed relative to the nineteen houses that are
to be demolished?

A: The wall would be at the beginning of the FCDMC property.

Q: In some ways your designs are an improvement over what we currently look
at. However, instead of a staggered wall, would it be possible to have a
continuous wall with grates or open bricks on the bottom for the water to
get through?

A: We will investigate the concept.

C: We would like to see a plot plan and have stakes set in the ground to help
us visualize where the FCDMC property is and where the wall would be?

R: The previous Board of Directors for the Homeowners Association at
Torre Blanca was provided a plot plan and aerial photograph showing
the proposed channel right-of-way and plan for realinement of the
interior streets and parking areas. The FCDMC proposes to make this
same information available to the new Board of Directors. The
FCDMC does not propose to provide stakes on the ground, as the
existing buildings will not permit clear visibility from stake to stake.
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Q: Currently there is a definite flow of water from 12th Street toward the
canal. Can you assure us that the water will continue to flow in that
direction and not back up.

A: A study team is coming to study the flow in order to design for
proper drainage.

Q: Will property owners have direct access to the bike path between 12th and
16th streets?

A: In some areas there will be access. However, the walls will be in the
way in most places.

C: The 12th Street intersection rises 12 feet at the Arizona Canal. There is a
bike path there that is dangerous. Safety for bikers is a major concern,
especially if the intersection will be buffered with plants.

R: We will carefully consider the location of plant materials so that an
unsafe condition is not created by obstructing views.

C: Crosswalks on Northern are not visible. The Sun Circle Trail needs signs
posted at intersections warning motorists about crossings. The crosswalks
should be more clearly delineated.

R: Textured pavement could be used at intersections. Street and traffic
lights might be added.

C: Residents would like blinking lights.

R: The City would like to have lights-on-demand (pedestrians push a
button for a walk light) at intersections. If you like that idea, con
tact your City Councilman.

C: At the intersection of Glendale Avenue and 16th Street there is no way to
get through on the Sun Circle Trail. It needs underpasses.

R: Something has to be done there. Perhaps a bridge could be built if
the SRP will allow it and funding can be found. This is a difficult
problem to resolve.

Q: How long will 12th Street be torn up?

A: We don't know for sure, but it could be as long as 6 months.

Q: Why can't we have a natural channel instead of concrete, or at least rock
sides?

A: We are constrained by the amount of right-of-way we have, and a
natural or rock-sided channel would have to be wider. A concrete
lined channel passes the water much more efficiently.
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• December II-Phoenix Country Day School

Q: Why weren't we brought into this project earlier?

A: Until 1972, this neighborhood was not a part of the project. The
Corps made a presentation to the Town of Paradise Valley in 1974.

Q: Have you spoken recently with the Paradise Valley City Council.

A: Yes, on December 20, 1984.

Q: Paradise Valley is not part of Phoenix; can we stop or change the project?

A: You must let your elected officials know how you feel.

Q: Will the area between 40th Street and the Biltmore be partially underground
or all underground?

A: From 24th Street eastward, 4,100 feet of the channel will be covered.

Q: What is the grade from the top of the cover to the ground?

• Q:

A: At the Biltmore, it's at the surface level of the parking lot. At
Western Savings, it's closer to ground level.

Are you covering The Links golf course? Is it worth more than my house?

A: On the east side it will be covered to the edge of the property be
cause we're dealing with one owner. If we didn't cover it we'd have
to pay severence damages, and it's less expensive to cover it.

•

Q: What is the cost per square foot of covering the channel?

A: It will cost $80 per square foot.

Q: How wide is the land from 40th Street to where you're covering it?

A: 75 feet.

Q: Wouldn't it be less expensive to cover the channel--not for traffic, just for
landscaping--than to buy up homes and remove them and then put in fences
and landscaping?

A: Corps policy is to cover channels only so that they will support vehi
cles, because assuring that no vehicles will drive on a covered channel
over its projected life (at least 100 years) would be very difficult.
Also, the cost of a structure to support an adequate amount of soil
(sometimes wet) to support landscaping would probably not be much
less than the cost of a structure that will support a vehicle.
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Q: How large is the Cudia City Wash catch basin?

A: The spillway is 200 feet wide. It will narrow down to 36 feet when it
dumps into the ACDC.

Q: What will be done to screen this area?

A: The same type of landscape treatment proposed for the rest of the
channel is proposed at the spillway. Again, we are restricted by how
much right-of-way is available.

Q: Is a 36-foot-wide, 22-foot-deep channel required to handle flows from Cudia
City Wash?

A: Yes. Historical records of flows, statistics, and 1DO-year flood plans
show that this size channel is needed. The Cudia City Wash slope is
steep, and the Arizona Canal is very flat. Slope has a great deal to
do with determining the size of the channel.

Q: Is the channel being built here just to control the flow from Cudia City
Wash?

A: No. Cudia City Wash is the largest stream in this area, but overland
sheet flow and a number of smaller washes also contribute to flooding
in the area.

Q: How are the dimensions determined?

A: Once the design flood (in this case, the 100-year flood) is selected,
standard hydraulic design techniques are used to determine the channel
dimensions.

Q: Are there storm drains going in between 24th and 40th streets?

A: We are not aware of any storm drains presently planned for this reach.
However, some may be required in the future.

Q: What's going to keep Stanford Drive from flooding?

A: Nothing in this project.

Q: I own a house on Stanford Drive with the wash next to it. Are you going
to cover the channel there?

A: We don't know yet.

44



• Q: Are you going to relocate Stanford Drive to the north?

A: If the channel is not covered in this area, we will relocate Stanford
Drive. We will complete designs by October of this year.

Q: On the north side of the Arizona Canal are there any properties greater
than 75 feet wide that will be condemned?

A: We would not take more than 75 feet unless we took the whole prop
erty.

Q: Is that 75 feet in addition to the 40-foot SRP easement?

A: Yes.

Q: Did you give any consideration to the one-acre minimum? What happens
when 75 feet are sold off to the FCDMC, leaving you with less than the
required acre?

Q: Will there be restrictions imposed on homeowners regarding building and
maintaining their own walls?

A: This question is presently being resolved among the owner, the Town
of Paradise Valley, and the FCDMC.

• A: There won't be any restrictions on the owner's property, although he
might need a building permit.

•

Q: There is a house next door to me on San Miguel that has been condemned.
What is going to happen there?

A: The channel will go through where the house is. The rest of the
property might be landscaped or sold.

C: I would prefer that it be landscaped naturally rather than developed into a
picnic area or a spot for joggers.

December 12-Cm1:ez High Sebool

All questions and comments made at this meeting have been included in
other sections of this summary.
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ARIZONA CANAL DIVERSION CHANNEL

Part of the Authorized Flood Control Project
of the u.s.. Army Corps of Engineers

for Phoenix and Vicinity

This paper presents planning and tecllllicaJ information on tile design of
the Arizona Canal Diversion Channel (1\ CDC) as part of the comprehensive
Phoenix and Vicinity Flood Control Project supported by local Phoenix area
governmen ts and authorized by Congress.

This paper is in two parts. Part One sets the context for the ACDC,
presenting information on the entire Phoenix and Vicinit Flood Control
Projeet. Part Two presents detailed information on the ACDC.

Phoenix and Vicinity Flood Control Project

The Phoenix Flooding Problem

Phoenix is the last large flood prone area in the United States not
protected by any type of flood control system. Severe local storms and
floods in 1905, 1921, 1935, 1936, 1939, 1943, 1951, 1955, 1956, 1957, 1963,
1964, 1967, 1969, 1970, 1972, 1978, and 1980 have caused financial damage
to the people of Phoenix. Large floods occurred along Cave Creek in 1905
and 1921. Because of the 1921 flood (when the State Capitol was flooded),
the City of Phoenix, Maricopa County, and the State of Arizona, in
cooperation with private interests, built Cave Creek Dam in 1923. Even with
the dam, since 1923 there have been two large floods (1943 and 1967) and
several small to medium floods on Cave Creek. Major floods have also
occurred in surrounding areas.

In August 1963, a cloudburst occurred over the City of Glendale. The
high-intensity rainfall caused considerable damage in Glendale and the
Maryville section of Phoenix. There also wa flooding above the Arizona
Canal near 19th Street.

A major flood in September 1970 caused the death of 23 people (more
loss of life due to a flood than any other in Arizona's recent history) and
caused millions of dollars in property damage. Heavy rainfall on the
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mountainous areas of Central Arizona resulted in sudden large flood flows in
Tonto, Sycamore, Oak, and Beaver creeks, and in the East Verde and
Hassayampa rivers. While this storm was not centered over the Phoenix
area, it is meteorologically possible that a storm of equal or greater
magnitude could affect Phoenix.

The storm of June 21-22, 1972, did cause e.·tensive damages to the
Phoenix !\letropolitan area. President Nixon declared l\laricopa County a
major disaster area because of the damages. People incurred over S-i million
in flood damage from runoff bet ween 40th Street and Drcamy Draw Dnm.

j\Jore recently, Phoenix and surrounding area \\' re pl<tced in danger
from three storms: in February and i\larch 1978, December 1978, and
february 1980. In the !\larch 1978 storm. the old Cave Creek Dam held 7.000
Hcre-feet of watcr and filled to within six inches of its brim. Flood water
releases from Cave Creek Dam flowed down Cave Creek into the Arizona
Canal, t ,en spilled out into the urban arcas of Phoenix. The Canal also
spilled over at 43rd Avenue and 59th Avenue.

Phoenix citizens and local governments became extremely concerned
about the flooding threat in the late 1950's (after the four floods in the
previous ten years). Faced with the prospect that the threat would become
greater and greater as development increased, the Corps of Engine rs was
requested to develop a comprehensive flood control plan for Phoenix and
surrounding areas. To begin its work, the Corps held a public meeting in late
1959 to give all local interests the opportuni ty to describe the flooding
problem and comment on the extent of the improvements needed. At that
time, the Flood Control Advisory Committee (the predecessor of the Flood
Control District of Maricopa County) presented its first proposal for
improvements in the area.

From 1959 to 1963, the Corps worked closely Vvith the Flood Control
District and its consultants to refine the proposal. As a result of the studies,
the Corps-in cooperation with the Flood Control District of iVlaricopa
County-developed a comprehensive five-phase flood control plan for the
Phoenix metropolitan area. In 1963, the Corps presented the plan to the
people of Phoenix. The plan cited the need for phased improvements in five
areas:

•

•

•

•

•

Phase A-Indian Bend Wash from the Arizona Canal to the
Salt River.

Phase B-Phoenix and Vicinity (including New River).

Phase C-Glendaie-Maryville and South Phoenix.

Phase D-Salt River downstream to the Gila River.

2
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• Phase E-Indian Bend \\ ash upstream from the Arizona
Canal.

•

•

There was general agreement with the proposed plan, and it was
formally approved by Maricopa County. In 1965, Congress authorized final
planning of projects for the first two pllases: Indian Bend \Vash (currently in
the final con 'truction stages and scheduled for completion in November] 983)
and Phoenix and Vicinity (the subject of thi paper). Phases C through I
were subsequently incorporated into the Corps' Phoenix Urban Study and the
Central Arizona \\"<lter Control Study.

The Phoenix and Vicinity Authorized Project

The purpose of the flood control project authorized by Congress for
Phoenix and iicinity is to protect people from flood flows originating in a
2,695-square-mile 1Il0untain and desert area which drains toward the
metropolitan area. 1\1any streams including Cudia City Wash, Dreamy Draw,
Cave Creek. S\..:unk Creek, ew River, and Agua Fria River drain flows from
this mountain and de ert area to the Phoenix area. Currently, a major factor
in Phoenix area flooding is the interaction between the Arizona Canal (an
irrigation water delivery system flowing to the west) and the many streams
which intersect the canal. Urban development has obliterated the historic
courses of these streams below the canal. During flooding, flows from these
streams have broken through and over the canal. The problem is worsened
by overland drainage from the north. The canal traps the flood waters until
they overtop the canal barrier. This problem is becoming more severe as
urban development north of the canal increases and runoff becomes greater.

As history has shown, floods have different intensities. The Standard
Project Flood (SPF) is the flood that would result from the most severe
combination of meteorologic and hydrologic conditions considered reasonably
characteristic of the region. Present development within the SPF area
subject to flooding consists of 50,500 acres: 17,680 acres of residences, 4,060
acres of commercial and industrial businesses, 12,530 acres of farmland,
2,800 acres of public and semipublic lands, 260 acres of parks, and 13,170
acres of undeveloped land.

A 100-year flood is the label for a flood which has a one-percent
chance of occurring in any year, or a 22-percent chance of occurring in any
25-year period. A 100-year flood would inundate 31,540 acres.

The authorized Phoenix and Vicinity Flood Control Project, depending
on the area, provides eith8r SPF or 100-year flood protection. It is a
compr'ehensive and fUlly integrated system of four dams in the mountains to
the north, 20 miles of channelization, and 19 miles of flowage easements on
open space with some floodproofing, levees, and crannelization. The project
also calls for recreational develcprrent, environmEntal ltT!cl cultural resourCES
preservation, and esth tic enhancement.

3



• The four dams of the projcct are:

Dreamy Draw Dam, on Dreamy Draw, completed in 1973.

Cavc Buttes DCllTI, on Cavc Cl'cek, cOlnplcted in 1979.

Adobe Dam, on kunk Cr ek, completed in 1982.

• New River Dam. still to be built on the 1\'e\,\' River .

•

•

The 17-mile-Iong Arizona Canal Diversion Channel (ACDC), to be built
north of the Arizona Canal from 40Ul Street on the east to Skunk Creek on
the west, will intercept and convcy discharges from Dreamy Draw and Cave
Buttes dams as well as all other tributnry flows west to Skunl-: Creek.

On the western end of the project, the flood waters would flow south
along Skunk Cre " 1\ew Rivcr, and the Agua Fria River to its confluence
with the Gila River. Channelization of the e streams was not as strongly
justified. Instead, flowage easemcnts will be obtained for the 100-year flood
plain.

The project will provide SPF protection from flood waters originating
above the four dams and 100-year protection from flood waters originating
between the dams and the ACDC.

Construction of the Phoenix and Vicinity Flood Control Project began in
1972 with the construction of Dreamy Draw Dam. Completion is scheduled
for 1991.

The project will protect development worth approximately $10.1 billion
(in 1981 dollars). The total project cost estimate is 612.3 million (including
$32.3 million for recreational development). The estimate includes:

• Actual costs for the completed portions of the project
(Dreamy Draw, Cave Buttes, and Adobe dams), current
studies, and construction underway.

• An allowance of approximately $245.4 million for estimated
inflation during the nine remaining years of construction.

Of the total estimate of $580 million for the project's flood control
features, $329 million is a Federal cost, and $251 million is a non-Federal
cost. For the $32.3 million for recreational development, $15.3 million is a
Federal cost, and $17 million is a non-Federal cost. Inflation has been
accounted for in project costs.
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• Project Alternatives Considered

In every flood control project the Corps of Engineers IllUSt study and
consider a full range of alternative solutions along a spectrum from no action
to nonstructural measures to completc structural improvements. Structural
improvements are those built bv man to contain the flow of flood water.
Nonstructural measures are n~tions taken bv man to constrain future
development in the flood plain-re.g.. restrictive zoning), compensate people
for econOIll ic loss due to flooding (c.g.. acquiring f1o\·\,age casements,
providing flood insurance), or protect property ng8inst damnge froIll inundn-
tion (e.g., flood proofing). ---

The Corps studied Illany altc.:l'l1ntives. Six wcre considered in detail: one
plan for no further action (after tho construction of Dr amy Draw Dam),
three plnns for c.ompletc structural improvements (dams only, channels only,
and a combination of dams and channels), and two plans combining structural
and nonstructural improvements. The main criteria for evaluating alternative
plans encompass:

• Plan acceptability. Is the plan acceptable to the concerned
governments and publics?

Plan effectiveness. Will the plan, when implemented,
achieve its objectives?•

•

•

Plan completeness.
actions to ensure
purpose?

Does the plan incorporate all necessary
ull attainment of the defined project

• Plan efficiency. Which plan will achieve national economic
development, environmental quality, and other objectives in
the least costly way?

Based on its evaluation, the Corps selected a modification of the
originally authorized project: one of two plans combining structural and
nonstructural improvements. Specifically, this plan was selected because:

• Of the four alternntives providing the largest degree of
flood protection, the costs for flood control improvements
are the least.

• It provides the second highest maximum flood control
benefits (only D.5-percent less than the alternative with the
highest), but at l8-percent less cost for flood control
improvements.

•
• Its benefit-to-cost ratio for flood control is the highest of

the four alternatives providing the greatest degree of flood
protection. The benefit-to-cost ratio expresses the extent
to which economic benefits from a project to the nation
(measured mainly in terms of flood damages prevented) are
compared to project costs.
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• • It has the lea t impact on the environment compared to the
three other plans which provide comparable flood control
benefits.

•

•

• It is the plan most supported by local governments and
acceptable to the general public.

• It has the greate t recreational benefits among all the
nlternn ti es.

Pro -eel Support

As indicated before, the Corps planned and designed the Phoenix and
\"icinity Flood Control Project in close coordination with the flood Control
District of :\Iaric:opa County and the City of Phoenix. In studying the ntTtly

of aIt mativ 5, the Corps sought public input in a series of pUblic mcctlngs
and in informal sessions with itizen environmental and planning groups. The
Corps closely coordinated its planning with other Federal, tate, and local
government agencies. The result of this effort of coordination and
cooperation, over a 20-year period of extensive planning, is a project which
has been broadly supported throughout the Phoenix area.

The Arizona Canal Diversion Channel

This part of the paper discusses the purpose of the ACDC, its features,
alternatives considered for the eastern portion of the channel, the level of
flood protection provided, channel design, environmental and cultural consid
erations, and water quality issues.

ACDC: Purposes

The ACDC is intended to protect people in Phoenix, Glendale, and
Peoria against 100-year floods and to convey flood waters draining from the
dams in the mountains. If the ACDC were not built, flood flows from the
dams and from severe storms between the dams and the Arizona Canal would
build up behind the Canal until they overtopped it, then breaking out in
various places all along the Canal. The residents of Phoenix, Glendale, and
Peoria would continue to face the residual flood threat from runoff
downstream of the four dams.

ACDC: Features

The ACDC will be 17 miles long, from Cudia City Wash near 40th
Street on the east to Skunk Creek on the west. It will intercept flood waters
from the Phoenix Mountains and from Cudia City Wash, Dreamy Draw, Cave
Creek, and several minor tributaries, as well as from uncontrolled overland
flow. Currently, these flood waters frequently exceed the capacity of the
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• Arizona Canal, causing breakouts and flooding to the south. The ACDC has
three types of channel configuration:

• From 40th treet to 47th Ave. A mostly reinforced
concrete channel with vertical walls to mi imize the amount
of land and a socinted developfllent to be purchased.
Another configuration (fol' example, a concrete trapezoidal
or an unlined channel) would have required the purchase of
r.~uch more property at much greater co t and the relocation
of I:-:any more people. The Corp. sC'lcct d the channel with
vertical walls becau e it significant!, reduces the cost of
property acqui ition and i: inimizes social dLruption due to
reloca t ions.

• from 47th Avenue to Cactus Road. A concrete tnl.pczoidc 1
channel. 'Shile more landmust be acquired than for a
concrete vertical wall channel, it is the least costly
configuration because of less urban developrr.ent in this
portion of the project area.

••
• From Cactus Road to Skunk Creek. An unlined channel.

This will permit recreational uses in the channel bottom
during no-flood situations: bicycling, jogging, and equestrian
trails; picnic areas; and playing fields and courts. This type
of construction is possible for this stretch of the channel
because there is even less urban development than from 47th
Avenue to Cactus Road. This type of construction is
feasible for this stretch of channel. It is preferred by the
communities of Peoria and Glendale.

•

The visual impact of the channel will be minimal. Since it will be
entrenched along its entire length, people will see it only from bridge
crossings (and where it is covered, not at all). Experience with other Corps
projects similar in design has been that rectangular concrete channels, when
viewed from relatively low altitudes or acute angles at a distance, do not
dominate the esthetics of an urban area. In addition, the ACDC design calls
for esthetic features. In the concrete-lined portions of the channel (from
40th Street to Cactus Road), the Corps will add esthetic features such as
landscaping and channel-wall designs to further soften the impact of the
ACDC on the Arizona terrain. The Corps has begun to meet with affected
residents to present and discuss optional esthetic features most desired.

Alternatives: the Eastern Portion of the Acne

Originally, the Corps planned for an ACDC only 12.4 miles long: from
Dreamy Draw on the east to Skunk Creek on the west. In June 1972,
residents affected by Cudia City Wash in the eastern part of the area
sustained over $4 million in flood damages. This flood a wakened Phoenix
area governments to the prospect that more severe floods n:ight cause much
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rr.ore severe damage. In 1974. the Phoenix City Council requested that the
Corps consider, as part of the authorized project, providing flood con trol
improver.Jents from Dreamy Draw to ('udia City \rash in order to protect
people threatened by flooding from this drainage area. Cudia City and many
minor washes flo\' to the Arizona Canal between 36th and 40th Streets. The
Corp agreed, given the severity of the 1972 problem and the potential
threat. After a thorough technical and economic evaluation consistent \ ith
Federal law, the Corps found that incorporating this extra area into the
project would be econor.lically justified and that it therefore should be a part
of the Congressionally authorized project.

The Corps examined in detail three alternatives: (1) extending the
ACDC 4.6 miles east to 40th Street; (2) building a nur:lber of small cetention
basins in the Cudia City h"asll drainage area within the town of Paradise
Valley; and (3) building a collector chnnnel along the Arizona Canal to
intercept nd convey flows fror:l 36th Street to 40th Street and then into a
box culvert that \'Jould convey the collected flood waters and flov;s from
Cudia Cit h"ash south under the Arizona Canal and along 40th Street to the
Salt River.

The 4.6-r.lile extension to the ACDC will ensure the conveyance of 100
year flood flows in the ACDC. The detention basins would reduce the peak
flow in Cudia City Wash at the Arizona Canal and therefore reduce the size
of the ACDC between Cudia City Wash and Dreamy Draw. The collector
channel along the Arizona Canal from 36th Street to 40th Street and the 40th
Street culvert would avoid introduction of increased flood waters into the
ACDC altogether.

The Corps rejected the detention basins in Cudia City Wash drainage
area. The Town of Paradise Valley strongly opposed the detention basins.
Construction of the basins would undo residential development already
underway or prevent development approved by Paradise Valley's Town
Council. In 1974, the Town Council adopted a motion opposing both the
ACDC through Paradise Valley and the detention basins.

The alternative of a collector channel along the Arizona Canal from
36th Street to 40th Street and a box culvert under 40th Street from the
Arizona Canal to the Salt River was estimated to cost over $45 million, as
reported in the Ivlain Report of the Phase I General Design Memorandum
(March 1976). The cost estimate for extending the ACDC 4.6 miles east to
Cudia City Wash was $39 million. Because of the differences in costs and
the fact that the ACDC extension would control floods originating in the
Phoenix Mountains between the Cudia City \\lash and Dreamy Draw drainage
areas (while the collector channel would not), the Phoenix City Council
opposed the collector channel. Given Phoenix's strong opposition, the Flood
Control District of lV~aricopa County (the local project sponsor) gave its
support to the alternative of extending the ACDC 4.6 miles to 40th Street.
The Corps accepted the Flood Control District's position. The ACDC

8
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extension was clcarly the best nlternntive b,led on flood control benefit,
cost, and local ncceptability criterin.

In eilrly 1982, the Corps consolidated its project file " discarding
[)l'ojcC'l dn t:1 no longer consider'cd to bc nc('csslll'Y to continue wi tl1 the design
of the Huthor'jzed proj ct which was str'ongly .upported y the Cit. of
Phoenix and the Flood Contl'ol ])i:trict of l\lllricopa County. This
consolidntion was undel'tuhen If l'c:-,pollse to a COI'pS I'e ord-reduction
direct ive. In late 19 1, the datil on illternatives to the 4.G-mile ACDC
extension \\ Ilicll were developed in El72-74 wcr no longer needed, since by
tllen tile ..,\CDC extension was 11 fully integrilted and accepted pnrt of the
project (and since tile toLd costs of tile alternatives, excluding utility
relocations, were in luded in the 197(i project report). loreover, the costs
of the alternatives to tile extension were no longer curr·enl. Corps policy is
to updute und continue onl. tllOse OiJtu wtlicll tire iJ1lporlunt to uutll0l'iL.cd

project design.

The Level of Flood Protection

In trying to provide flood protection south of the Arizona Canal, the
Corps analyzed three levels of flood protection: from the Standard Project
Flood, the I DO-year flood, and the 50-year flood. Strictly from an economic
standpoint, the Corps found that improvements to prevent each size flood
would be economically justified. However, the Corps also found that
improvements to protect against the 100-year flood were in the best overall
public interest. There were two main reasons.

First, the Corps found that improvements to protect people south of the
Arizona Canal against the IOO-year flood would result in better net economic
benefits than improvements to protect people from a lesser (50-year) or
greater (SPF) level of protection.

Second, the Corps concluded that improvements to protect people from
a Standard Project Flood would be too economically and socially disruptive
to the Phoenix metropolitan area. Constructing the ACDC to provide SPF
protection for residents south of the Arizona Canal would require the Flood
Control District to acquire substantially more land than for the authorized
project: 62 percent more land, which would be permanently removed from the
tax rolls; a 47-percent increase in home relocations; a 55-percent increase in
apartment building relocations; a 63-percent increase in business relocations;
and 630 additional acres of flowage easements along Skunk Creek and the
New and Agua Fria rivers. The Flood Control District has said that since it
could not afford the increased costs, it could not continue to support the
project if SPF design criteria were adopted for the ACDC. And, without this
diversion channel, the flood flows from two of the completed mountain dams
would have no place to go but into the Arizona Can'al or--inevitabl --into the
Phoenix area to the south.

9



• There is a legitimate concern about whether the ACDC, designed to
protect people from the lOa-year flood, might cause more severe damage to
them during a Standard Projec Flood. It will not. In fact, the CDC would
carry away 0 er 50 percent of he SPF, resulting in far less damage than
undcr c:-.:isting condition. Sevcral n~pects of the ACDC support this
conelu,·ion:

East of Cave ere k. Runoff from thc Phocni:-.: :\lountains
will generallybeconccntrc.ted, following th same course,
\\'i th or without the ACDC. Diverted flow already in the
ACDC will not overtop the channel banks unlcss additional
flood \VRters do\\nstrenm cntcr the clw.nnel at the same
timc. But if this hnppens, those flood flows would cause
flooding downstream without the ACDC. \\'ith the ACDC,
howcvcr. the flooding threat is much lcss frequent. Only
flows exceeding lOa-year protection will spill over the
Arizona Canal-much greater protection than is provided at
present.

•
• West of Cave Creek. Flood flows move overland, not

following well-defined channels. Without the ACDC or due
to channel overtopping from floods greater than the lOO
year flood, downstream flooding can occur at any point
because of breaks in the Arizona Canal. With the ACDC,
there will be no canal breaks for any flood up to 100-year
protection. The flood flows will be totally confined within
the ACDC.

•

• Flood waters from Cudia City Wash. If the flood flow from
the area served by Cudia City Wash exceeds the 100-year
flow, the excess will be allowed to spill out at its source. If
necessary, structures will be built on the ACDC for this
purpose. Flows exceeding the 1DO-year flood in the drainage
areas between Cudia City Wash and Dreamy Draw will not
continue in the ACDC.

• Biltmore Estates retention basins. The Corps has considered
these basins in the design of the ACDC. The watershed
containing the basins contributes little to design peak
discharges on the ACDC, with or without the basins. The
final ACDC design will ensure that the ACDC does not
adversely affect the capacity of these retention basins.

In sum mary, no one will be worse off all along the channel from any
flood greater than the 100-year flood. But the ACDC will ensure that
thousands of residents in Phoenix will have much greater flood protection
than they now have.
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Channel Design

The Corps of Engineers desiGned the ACDC using standard hydraulic
design criteria. Some of the elefi:ents that go into the design include the
flood water "ischarge, channel geornetr , channel slope, channel roughness,
the amount of sediment in flood flows, flooci flow velocities, design
freeboard, and the availability of land right-of-way in which to build the
channel. Using these parai.1eter , the Corps develops a wnt I' scirface profile
to design a channel. The Los Angeles District has designed and built over
300 miles of coneI' te-lined clWllnel based on its hydraulic design criteria.

In recent n~ontlls, some cI'itics-il:ainly concemed with the 4.G-mile
ACDC extension from .JOth Street to Dreamy Draw--have rai~ed questions
about certain aspects of the channel's design criteria: channel roughness, the
design discharge. sediment in the flood flow, freeboard, and flood velocities.
The Corps uses this section of the report to provide necessary data on its
design cri tcria.

Channel Roughness

An important factor in the hydraulic analysis is the energy lost from
friction between the water and the channel surface. The loss depend on the
roughness of the channel. The rougher the channel, the slower the velocity
of water and, therefore, the larger the channel needed for a specified flow
rate. The quality of concrete and surface finish which the Corps requires
ensures that the channel surface will be relatively smooth. To allow for
surface roughness, the engineer must use a coefficient factor. A commonly
used coefficient to account for surface roughness is the Manning coefficient
factor. A factor of 0 implies no friction between the walls and the water
and therefore is unattainable. A factor of 0.012 would indicate the
smoothest surface attainable under ideal conditions, while a factor of 0.016
would suggest a relatively rough concrete surface. The selection of higher
roughness coefficients may be necessary under certain conditions because
weather conditions might cause the surface to deteriorate with age.

The Los Angeles District has designed almost all of its concrete-lined
channels using Manning's roughness coefficient factor of 0.014. This is a
conservative factor consistent with the quality of the finished surface. It
allows for the effects of weatherization and concrete erosion. Those effects
are very small on concrete channels in Southern California and Southwestern
Arizona, mainly because of the lack of freezing and thawing which cause
rapid deterioration of the concrete finish.

Data collected during actual flood events on existing channels in
Southern California support the Corps' use of 0.014 as the conservative
coefficient factor. Tujunga Wash, the Los Angeles River Channel, and
Alhambra V;ash each had coefficient factors of less than 0.013. The channels
ranged in age from 14 to 45 years at the time of the coefficient factor test .
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The Los Angeles District consulted a Corps of Engineers Committee on
channel stabilization for expert advice on the appropriateness of 0.014 as the
roughness coefficient factor for the ACDC. This committee, consisting of 10
members from Corps offices and reseal' h laboratories throughout the
country. confirmed the Los Angeles District's conclusion. It is also supported
by expcrt engineers outside the Corps. L.C. Urquhart (Civil Engineering
Handbook) recommends a factor of 0.014 for concrete-lined channels with
good sLlrfaces. \'en Te Chow (Open Channel Hydraulics) r commends a factor
of 0.013 for concrete-lined channel' with trowcled surfacc .

Design Discharge

The 1DO-year dcsign discl1nrge for the ACDC at Cudia City \\'ash is
6,800 cubic feet per second (cfs). The Part 1 Hydrology Report (197 ..1)
prescnted the methodology used by the Corps to generate the design
discharge and other design flood values. The methodology has been published
for seven years and has been coordinated with and reviewed by many local
organizations inclUding the Arizona Department of Water Resources, the
Flood Control District of iVlaricopa County, and the City of Phoenix. The
Part 2 ACDC Hydrology Report (1982) provides a comprehensive description
of all data sources, assumptions, and results to produce the design discharge
of 6,800 cfs.

The basic procedure was to utilize all available runoff information in
order to establish discharge frequency relationships for watersheds under
study in the Phoenix region. Discharge frequency relationships were
established for urban watersheds in Phoenix, based on the observed runoff
experience of urban watersheds in Southwestern Arizona.

Regionalization of discharge frequency relationships is a commonly used
technique when streamflow information is insufficient or unavailable for the
watershed being studied. While the ideal procedure for computing 100-year
flood flows would be to use site-specific data, they are not available on the
project drainage area.

There are, of course, other methods to establish a discharge frequency
value. When different procedures are used, it is the general rule that the
results will be different. Using the method of the U.S. Soil Conservation
Service (SCS), one engineer established a discharge frequency value for the
ACDC of 7,200 cfs. The difference between the Corps established value of
6,800 cfs and 7,200 cfs is less than six percent-so close as to suggest that
good judgment was used in both methods to estimate the magnitUdes of
variables involved. Given the normally short periods of time that stream
gages have been installed on small watersheds in Southwestern Arizona, the
statistical confidence limits on 100-year flood determinations are more than
plus or minus six percent for natural, undeveloped watersheds. For
watersheds undergoing urbanization, such as metropolitan Phoenix, the
confidence limits would be even greater. Hence, the six-percent difference
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in 100-yenr design discharge estiJnclt s constitutes virtllillly complete agree
ment in terms of design flood mngnitudes.

The CS method (as well a the IIEC-] computer rogl'<im dev loped by
the Corps) assumes tllat runoff fncCjucncy is equivalent to th rainfall
f'l'cquencv which eallses it. But this is not necessurilv tho case, since water

, '

will percolClte into the ground. The CS <ll1d JlEC-l methods arc Illost
\'(I]u,lble if they include calibrating rainfall-runoff \'nl'i<lble~ to site-speeific
diltn in C'lIclia Cit.' \\'Clsll or ciJlibl'ilting tile procedure to actunl observC'd
cJisclwrge frequency relationships for lIrLJun watersheds in the region. The
Corps sllspects tl1iJt jf this \\. re done using the SCS metllod, the result would
be a frequ 'ncy di::-cllUrge closer to G,800 ds.

Freeboard

Another important part of channel design is to add "freeboardtl
-

increasing the channel's depth beyond what is nbsolutely required to handle
the size of flood to be controlled. Freeboard is added to ensure that the
desired degree of protection will not be reduced by unaccountable factors.
The freeboard for the ACDC is a minimum of two feet. This is the standard
used by the Corps of Engineers for rectangular concrete channels. The Los
Angeles County Flood Control District uses the same figure for channel
velocities less than 35 feet per second. (The velocity in the ACDC will be
11 to' 12 feet per s cond.) The SCS uses the larger of 10 percent of the flow
depth or one foot, which for the ACDC would result in about two feet of
freeboard. One engineer has argued that using criteria of the Bureau of
Reclamation, the ACDC freeboard should be 5.3 feet. The Corps, in
reviewing the Bureau's criteria, found that 5.3 feet of freeboard would only
be required for a leveed channel (which does not apply to the ACDC).
According to the Bureau's criteria, the ACDC freeboard would be 2.6 feet.
However, the Bureau's criteria are for irrigation canals and not flood control
channels. The ACDC, a flood control channel only, will contain no flood flow
most of the time. Irrigation canals flow at or near capacity most of the
time. Therefore, more freeboard for irrigation canals may be desirable to
accommodate flood flows that may enter the canal.

The Corps continues to find that two feet of freeboard for the ACDC
is sufficient. In any event, the Corps does not use additional freeboard to
account for any insufficiency in design. That is not good engineering
practice. If the Corps believed that its design parameters for the ACDC
were inappropriate, the Corps would redesign the channel.

Flow Velocities

Concern about velocity has been expressed because of the risk of
channel failure or overtopping which might cause great dClmagc. The ACDC
has no risk of failure; and in rare dl::>tances of overtopping, no one will
sustain greater damage than under current conditions. As stated above, the
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ACDC will have flood velocities of 11 to 12 feet per second. The ACD
channel will be lined with 10- to 33-inch-thick reinforced concrete with
double rows of rebaI'. It is rare to design a concrete-lined channel for such
slow velocities. ~orn1ally these velocities viOuld call for ide slopes lined
with rock and unlined inverts. On the ACDC. the concrete lining on a
pOI'tion of the channel is only to lIlinill1ize the requirements of right-of-way
purchase and not to handle the flo\\' velocities. Therefore, there is no ris\-:
of failure.

Observntions of rnre instnnce. of overtoppine- Corps-built channels
indicate that th channels .ustain no damage. For exal~1ple, in 1980 one
channel in Los L\ngeles overtopped with a velocity of 30 fcet per .ceond.
There was no channel danlage.

In the covered portion of the ACDC, the Corps will 111ake c rtain that
the channel n er flow full because of the increased friction rea ted by the
cover. To ensure that the box never flow full, flows in excess of tile design
discharge will be allowed to overflow upstream of the covered section and
enter the Arizona Canal. Breakouts from the canal are what happens
currently.

Environmental and Cultural Considerations

The project's impact on environmental and cultural resources is
discussed fully in "Design I\'iemorandum No.3, General Design Memorandum,
Phase I, Plan Formulation," and the "Final Environmental Impact Statement"
(both published ~.']arch 1976). The Corps selected the authorized plan in
recognition of the documented impacts, concluding that, given the severity of
the flooding problem and the effects of other alternatives providing a high
degree of flood protection, the selected plan's environmental impacts are
justified. These reports were widely circulated and coordinated with the
public.

The Corps is sensitive to preserving cultural and archaeological sites of
value. For example, the existing dam at Cave Creek (built in 1923) has been
nominated to and listed on the National Register of Historic Places and
preserved for its historical values. The Corps has an active archaeological
program at Adobe Dam, New River Dam, and Cave Creek to preserve and
understand the petroglyph sites and cultural artifacts discovered there.

The Corps acknowledges the cultural significance to Arizona of the
Arizona Biltmore Hotel and the Wrigley Mansion (although they are not
included in the National Ree-ister of Historic Places, nor are they designated
Arizona State Landmarks). However, the ACDC, after construction, will not
adversely affect these properties.

14
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Water Quality

One-hundred-eighty days prior to discharge into SJ.;unk Crcck, a permit
(undcr the National Pollutant Di charge Elimination Sy tern) must be filed
with the U.S. Environmental Protection Agcncy and the Arizona Department
of lIcalth. TI1C Corps fully intends to incorporate thc requirement of these
Hg'cncies as tllCy relate to water quality and con truction of the project.

Conclusion

The Phoenix and Vicinity Flood Control Project is u comprehensive,
integra ted system of structural and nonstlllctural measurc - to provide a high
degrce of flood protection to the pcople of l\j etl'opolitan Phoenix. It is undcr
construction. Failure to complete con truction of all the elemcnts would
mean that the people of 1\1 etropolitan Phoeni>,. would cont inuc to bc subjected
to extensive flood damages.

The ACDC is an essential part of the total system. It completes the
project. It provides a level of protection (lOO-year) which optimizes flood
control benefits, is the best economically and financially, and has the
greatest support. The ACDC protects thousands of people not now
protected-people who are increasingly vulnerable to flood damages as urban
development continues. It makes conditions worse for no one. SPF
protection, requiring a complete redesign of the channel, would delay
completion, require relocation of significantly more people along the channel,
and overtax the Flood Control District's ability to pay for it.

The ACDC design is conservative, based on the standard Corps design
criteria and the agency's long history as the main flood control builder in the
country. Those criteria have been reviewed and endorsed by the Corps
technical review offices and the main Arizona agencies concerned with the
project: the Arizona Department of Water Resources, the· Flood Control
District of Maricopa County, and the City of Phoenix .
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FLOOD CONTROL IN THE DESERT: A PROGRESS REPORT

The Phoenix and Vicinity Flood Control Project is rapidly becoming a
reality. Authorized by Congress in 1965. the project is being designed and
constructed by the Army Corps of Engineers under the local sponsorship of
the Flood Control District of Maricopa County. The District's job is to
acquire the necessary rights-of-way. relocate affected people and
facilities, and to operate and maintain the completed structures.

The project is an integrated system consisting primarily of four dams.
the last of which has just been completed. about 20 miles of channelization
and 19 miles of flowage easements. It is designed to protect against
floodwaters originating north of the Arizona Canal, the main water supply
canal north of the Salt River. Outdoor recreational developments are also
included •

The backbone of the system is the Arizona Canal Diversion Channel
(ACDC). a 17-mi1e long floodway upslope from and parallel to the Arizona
Canal. The Arizona Canal does not have the capacity to handle all the storm
runoff that can flow into it. Excess runoff has periodically overflowed the
Canal at predetermined spillways and from random breaks in its southern
bank. In 1972. for example. over 2,600 homes were damaged from breaks at
32nd and 40th Streets. The ACDC will extend from Cudia City Wash (near 40th
Street in Phoenix) to Skunk Creek (about 75th Avenue in Peoria).

As in any large, multi-year endeavor, a certain amount of controversy
and questioning is inevitable. The following questions are those most
frequently asked by people concerned about the ACDC:

Q: How does the project work?

A: The Dreamy Draw Dam and Cave Buttes Dam (Cave Creek) wi 11 store
the standard project floods (about 200 year frequency) and
release the floodwater at low rates. The ACDC will accept
these releases plus runoff originating below the two dams
and additional runoff from washes. streets and storm drains.
The ACDC will be large enough to convey flows from up to the
laO-year storm harmlessly into Skunk Creek. These design
flows vary from 6.800 cubic feet per second (cfs) at the
eastern end to 29.000 cfs at Skunk Creek .



Q: The project was authorized over 18 years ago. Is it still needed?

A: It is needed even more. Urbanization has increased storm runoff
and city storm drains have been designed and built anticipating
completion of the flood control project.

•

•

Q:

A:

Q:

A:

Adobe Dam on Skunk Creek and New River Dam are designed to
store the standard project flood and to reduce the peak flows
on those streams by the same amount as the diverted flows from
the ACDC. Flowage easements downstream from the ACDC confluence
with Skunk Creek will compensate for more frequent or longer
duration lower flows.

What is the current status of the project and when will it be
completed?

Dreamy Draw, Cave Buttes, Adobe and New River Dams are already
completed. Construction of the ACDC will start at the western
end in the fall of 1985 and will progress in four increments with
completion in 1991. About 86% of the land for the ACDC has already
been acquired, and relocation of utilities, bridges and roads is in
progress.

How much does the project cost?

In 1984 dollars, total project costs are $439 million, of which
$222 million are non-federal costs. Included are ACDC total costs
of $304 million, of which $155 million are non-federal. To date,
about $52 million of the ACDC non-federal money has been spent or
obligated •

Q: Are there other (better) alternatives?

A: Seven system alternatives were studied, along with four
alternatives to the ACDC. The authorized project was selected
based on its acceptability to the public and concerned governments,
and because it provided more benefits for the money.

Q: When property is acquired, are the owners treated fairly?

A: All properties are appraised by an independent fee appraiser.
The District cannot, by law, offer less than the appraised value.
Relocation assistance is also required by law for residential
tenants, owner occupants, and small businesses. For example,
relocation assistance to a homeowner includes reimbursement for
moving costs, escrow fees and payment to offset higher mortgage
interest rates.

• 2



•

•

Q: Will the ACDC be ugly?

A: Since the channel will be entrenched along its entire length, the
visual impact will be minimal. The ACDC will be concrete lined
from 40th Street to Cactus Road (near 51st Avenue). Relatively
narrow concrete lined channels do not dominate urban areas when
viewed from low altitudes or acute angles at a distance. The
channel will be obvious only from bridge crossings. In addition,
landscaping and channel wall designs will soften the channel's
impact. The chann~l will be covered at Sunnyslope High School and
near the Biltmore Hotel in order to permit continued use of the
athletic field, pa~king lot and other facilities. From Cactus Road
to Skunk Creek the ACDC will be wider and unlined to permit
recreational uses of the channel bottom.

Q: Will the diversion of flows cause increased risk of flooding to
certain areas along the ACDC?

A: No. Only flows exceeding the 100-year capacity of the ACDC would
overflow into the Arizona Canal and spill out from the Arizona
Canal in the same way that they do now. This is much greater
protection than now exists.

The Phoenix and Vicinity Flood Control Project is an integrated system
of project features designed to provide a high degree of flood protection to
the people of the Greater Phoenix Metropolitan Area. It is well underway.
We need to maintain the level of public awareness and support for this
project until it is completed .

• 3
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FLOODING FROM A RI ZONA CANAL BR E A KOUTS AT 32 NO AND 40TH STREETS

JUNE 1972 (PHOTOS FROM CORPS OF ENGINEERS FLOOD DAMAGE REPORT)

This family stands dis:onsolate in knee-<leep floodwaten that entered their home at
38th Place and Camelback Road in Phoenix.

Young girl experiences diHiculty crossing the intersection of 32nd Street and Campbell

Avenue in Phoenix.
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Mr. Richard DeUriarte
Phoenix Gazette
120 East Van Buren
Phoenix, AZ 85004

Dear Mr. DeUriarte:

Here is the article regarding the Arizona Canal Diversion Channel that
I promised you .

Sincerely,

•

D. E. Sagramoso r
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REACH 4, ARIZONA CANAL DIVERSION CHANNEL

The Arizona Canal Diversion Channel (ACDC) is part of an integrated system of

flood control features consisting primarily of four dams and the 17 mile long

ACDC. The system was approved by Congress in 1965, later modified in several

ways and approved by both the City of Phoenix and the Flood Control District

Board of Directors (County Board of Supervisors). The system is designed to

protect against floodwaters originating north of the Arizona Canal. Outdoor

recreation features are also included.

The backbone of the system is the ACDC, to be built on the north (upslope) side

of the Arizona Canal and parallel to it. The Arizona Canal does not have the

capacity to handle all the storm runoff that can flow into it. Excess runoff

has periodically overflowed the Canal at predetermined spillways and from

breaks in its southern bank. The ACDC is planned to extend from Cudia City

Wash (near 40th Street and Camelback) to Skunk Creek (about 75th Avenue and

Bell Road).

The channel will be built in four segments, or reaches, starting this fall at

the western end. Reach 4 extends from about 12th Street to 40th Street, and is

planned for construction beginning in 1989 and ending in 1991. Major flooding

occurred in the Reach 4 area in 1939, 1943, and 1972. In 1972 over 2,600 homes

were damaged from three breaks in the Arizona Canal just west of 40th Street .
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REACH 4, ARIZONA CANAL DIVERSION CHANNEL

Page 2

The Flood Control District is responsible for acquiring rights-of-way and

relocating affected facilities. The four dams are now complete at a local

cost of $21 million. The District has spent $52 million on the ACOC, including

almost $7 million on Reach 4. About 86% of ACDC rights-of-way have been

acquired.

Phoenix is probably the only major city in the United States without a

comprehensive flood control system. The ACDC or alternatives have been under

study or design by the Corps of Engineers for twenty years. At each decision

point, the public heard the issues and provided input. The City of Phoenix and

the Flood Control District participated in the decision process and approved

the decision that was made.

Recently, critics of Reach 4 have used press releases, public meetings and paid

advertisements to issue a mixture of truths, half-truths, misrepresentations

and outright falsehoods. This propaganda is misleading the public with

fabricated or exaggerated concerns. Let me illustrate a few of these:

o "The ACDC provides incomplete protection." This is true, of course. The

ACOC provides protection against the 100-year flood, a very high level of

protection. No known flood control project in the world protects against all

conceivable levels of flooding .

.-_. ---- ~. 1 00
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REACH 4, ARIZONA CANAL DIVERSION CHANNEL

Page 3

o "Floodwaters will be diverted onto people who otherwise would not be

damaged." This statement is false. Flows greater than the channel capacity

will simply overflow the channel into the Arizona Canal as they would

pre-project. Flows larger than the lOO-year would be dramatically reduced.

o "Reach 4 is not cost effective." The authorization of a federal project is

a rigorous process which includes an economic analysis The benefits do

exceed the cost or it could not have been authorized. New development which

would now also be subject to damage serves to increase the benefits .

o "The ACDC will be ugly; won't be landscaped; averages 50 feet wide in Reach

4, is &5-70 feet wide near the B11tmore Hote 1; is wider than the Ar izona

Canal in Reach 4." All of these statements have been made by critics,

Actually, the ACDC will be landscaped, will be covered in some areas, is a

maximum of 40 feet wide in Reach 4 and is 36 feet wide at the Biltmore, where

the Arizona Canal is 68 feet wide.

While additional landscaping and aesthetic design may be desirable, I am

convinced of the viability of this project, including Reach 4, from the

functional, safety, economic and aesthetic points of view .
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INFORMATION SHEET
ACDC - REACH 3

THE PURPOSE OF THE ACDC IS TO REDUCE THE OVERTOPPING OF THE ARIZONA CANAL, ITS
FAILURE, AND SUBSEQUENT DOWNSTREAM FLOODING IN URBAN PHOENIX.

CONSTRUCTION OF THE PROJECT WILL ALLEVIATE THE THREAT OF FREQUENT FLOOD DAMAGES
TO AREAS OF URBAN DEVELOPMENT.

FROM DREAMY DRAW (12TH STREET) TO CAVE CREEK (3.6 MILES), THE ACDC WILL BE
RECTANGULAR CONCRETE CHANNEL WITH A BOTTOM WIDTH RANGING FROM 50 TO 60 FEET AND
A DEPTH RANGING FROM 20.5 TO 23.5 FEET, INCLUDING A MINIMUM OF 2.0 FEET
FREEBOARD. THE CHANNEL WILL BE COVERED BETWEEN CENTRAL AVE AND DUNLAP AVENUE
(A DISTANCE OF 2591 FEET), THROUGH THE SUNNYSLOPE HIGH SCHOOL FACILITIES.

THE CHANNEL WILL BE ENTRENCHED FOR ITS ENTIRE LENGTH TO ALLOW SIDE INFLOW OVER
THE CHANNEL WALLS. IN AREAS WHERE LOCAL PONDING WILL OCCUR AND IN COVERED
REACHES, PIPE INLETS, WITH AUTOMATIC DRAINAGE GATES WILL BE PROVIDED.

MAJOR INFLOWS OCCUR AT NORTHERN AVE (DREAMY DRAW) 1,300 CFS AND AT
10TH STREET- 3,900 CFS.

7 BRIDGES WILL BE REQUIRED AT ALL STREETS THAT PRESENTLY CROSS THE ARIZONA
CANAL; 12TH STR, NORTHERN AVE, 7TH STR, CENTRAL AVE, DUNLAP AVE, 7TH AVE,
19TH AVE .

DREAMY DRAW DOWNSTREAM FROM THE DAM HAS A CAPACITY FOR THE 220 CFS MAXIMUM
DISCHARGE FROM THE DAM.

THE RECREATION PLAN IS BASED ON THE DEVELOPMEWNT OF A SAFE, FUNCTIONAL, AND
ESTHETICALLY PLEASING TRAIL SYSTEM FOR EQUESTRAINS, HIKERS, JOGGERS, AND
BICYCLISTS.

LANDSCAPING IN THE CHANNEL RIGHT-OF-WAY WILL SCREEN THE CHANNEL FROM THE NORTH
IN MOST AREAS.

TEMPORARY IMPACTS RESULTING FROM THE CONSTRUCTION OF THE ACDC INCLUDE INCREASED
AIR POLLUTION, NOISE, AND TRAFFIC CONGESTION. CONSTRUCTION OF THE ACDC WILL
RESULT IN AB~T 11.5 MILLION CUBIC YARDS OF EXCESS SOIL. SPOIL DISPOSAL SITES
HAVE BEEN ACQUIRED NEAR THE SKUNK CREEK END OF THE CHANNEL AND NORTH OF THE
CHANNEL IN THE VICINITY OF 7TH STREET AND BEARDSLEY ROAD.

REACH 3 PARCELS REQ'D: 172
PERCENT ACQ'D: 93.6

46 RESIDENCE 19 TOWNHOUSES

PARCELS ACQ'D: 161
PROPERTY COST: $ 9.36 MILLION

40 APARTMENTS 31 COMMERCIAL
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Corrected - 7/30/85

FACT SHEET ON REACH 4

ARIZONA CANAL DIVERSION CHANNEL (ACDC)
(Prepared by Staffs of City of Phoenix Engineering

Department and Flood Control District of Maricopa County, May 1985)

This report is written to offer a brief presentation on the ACOC, Reach 4, and
to provide factual data on that reach.

The sources or references for this report are shown on Appendix 1.

Arizona Canal Diversion Channel, Source A, Page 39

The ACOC will be just north and nearly parallel to the Arizona Canal. Where
possible, the alignment will be such that the left wall or side slope of the
channel will be near the north rights-of-way line of the canal. The ACOC will
extend a distance of approximately 16.5 miles. It will provide protection to
residences, businesses, and other land uses of urban Phoenix that are south of
the Arizona Canal by diverting flows to Skunk Creek and the New and Agua Fria
Rivers. A concrete rectangular section will extend from Cudia City Wash to
46th Drive (11.5 miles). The ACOC is designed to carry the 100-year flood.
The channel will be entrenched for its entire length to allow side inflow to
enter over the channel walls. Confluence structures will be required at major
tributary locations and pipe inlets will be used where local ponding occurs. A
total of 31 vehicular bridges will be required at all streets, driveways, and
highways that presently cross the canal; 4 new pedestrian bridges will also be
required.

Total First Cost (not including repair and maintenance) for Phoenix and
Vicinity Project - Source A

The total first cost for construction of the Phoenix and Vicinity Project which
includes the ACOC, four dams, and other measures (flood control and
recreational facilities, as well as wildlife mitigation and lands and
archaeologial mitigation), is estimated at $439 million (October 1984 price
levels), of which $217 million is a Federal cost and $222 million is a
non-federal cost. These estimates include $149 million in Federal costs and
$155 in non-Federal costs for the construction of the ACOC, including
recreation facilities.

Total Equivalent Annual Benefits of the Total Project - Source A, Executive
Summary

The total equivalent annual benefits for the total project are estimated at
$31.6 million; and the total average annual charges are estimated at $14.4
million, yielding an overall benefit-cost ratio of 2.2 to 1.0.

The total equivalent annual benefits for flood control are estimated at $28.1
million; and the total average annual charges are estimated at $12.7 million,
yielding a benefit-cost ratio of 2.2 to 1.0 .

The total equivalent annual benefits for recreation are estimated at $3.52
million; and the total average annual charges are estimated at $1.73 million,
yielding a benefit-cost ration of 2.0 to 1.0.
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Annual charges and benefits are determined for a 100-year project life and an
authorized 3-1/4 percent discount rate.

Reach 4 - Source A) Page Al-13

Reach 4 is that portion of the ACDC between Cudia City Wash to Dreamy Draw.
The upstream reach will begin at Cudia City Wash and extend downstream to
Dreamy Draw) a distance of approximately 4.2 miles. In this reach) the channel
will be rectangular with base widths ranging from 36 to 40 feet and wall
heights ranging from 20.5 to 24.5 feet. The channel will be open except for a
covered reach from just east of the Arizona Biltmore Hotel to 24th Street.

Major Concentrated Side Inflows to Reach 4) ACDC - Source A) Page Al-27

Approximate Location 100-Year Flood (cfs)

Reach 4) ACDC Design Discharge Based on Future Conditions with Project - Source
A) Page Al-24•

Cudia City Wash
Upstream from 32nd Street
Below Ocotillo Road
Below 16th Street

Location

6)700
2)400
1)900
2)300

100-Year Flood (cfs)

Cudia City Wash
Above 32nd Street
Near Sahuaro Drive
Near Ocotillo Road
Downstream from 16th Street

(Upstream from Dreamy Draw)

6)700
7)900
8)300
8)700
9)000

Summary of First Cost for Flood Control - Reach 4) ACDC (October 1984 Price
Levels) - Source A) Page Al-69

Total
$31)020)000

3)160)000
3)160)000

19)760)000
2)830)000
3)320)000

$63)250)000

Cudia City Wash
Dreamy Draw
Reach 4
$28)400)000

2)900)000
2)900)000

19)300)000
2)830)000
3)320)000

$59)650)000

Cudia City Wash
Sediment Basin

Construction $2)620)000
Engineering & Design 260)000
Supervision & Admin. 260)000
Land & Damages 460)000
Relocation of Utilities 0
Relocation Roads & Bridges 0
Totals $3)600)000•
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Physical Description of ACDC Reach 4 - Source A, Appendix I Plates 15, 16, & 17

Location Width Height

Cudia City Wash 36/ 20.0/
32nd Street 36/ 21.0/
Arizona Biltmore 36/ 20.5/
East of 24th Street 36/ 21.0/
Just West of the Above Location 40/ 20.0/
Maryland Avenue 40/ 23.0/
Glendale Avenue 40/ 24.0/
East of 12th Street 40/ 23.5/

June 22, 1972 Flood - Source B

Heavy thunderstorms hit Northeastern Phoenix on the evening of June 21 and the
morning of June 22, 1972. The storms rainfall occurred between 6:00 a.m. and
12:00 a.m. on June 22 in the northeast part of Phoenix, with the greatest
intensity recorded during a 1.5 to 2-hour period. The maximum unofficial
intensity reported was 5.25 inches during an estimated two hours in the
vicinity of 24th Street and Camelback Road. The heavy precipitation caused
relatively high discharges on the south drainage areas on the south slopes of
the Phoenix Mountains and a record discharge on Indian Bend Wash. This flood
is estimated to have a frequency of occurence of once every 70 years .

Flooding Along the Arizona Canal - Source B

The Arizona Canal from 64th Street to Cave Creek is about 12 miles long. From
the 1972 rain, the flooding was mostly by the backwater from local runoff
ponded along and above the canal bank. The flooded area along this reach
amounted to 500 acres. Flood damage in this part of the city totaled about
$608,000 ($1,508,000)- Water inundated the basement and the ground floor of
the Arizona Biltmore Hotel north of the Biltmore Golf Course, damaging much of
the operating equipment. In general, flood damages to commercial establishments
were minimal because few commercial establishments existed above the canal.

Breaks in the Arizona Canal - Source B

From the runoff caused by the June 1972 storm, there were numerous breaks in
the Arizona Canal causing flooding to the south. Breaks occurred at 23rd
Avenue, Central Avenue, 7th Street, 12th Street, 16th Street, 18th Place, 20th
Street, 32nd Street and 40th Street. The grand total of the damage caused by
these breaks was $4,255,000 ($10,552,000)-.

Breaks in the Grand Canal - Source B

The June 1972 flood caused water to flow out of the Arizona Canal through the
overflow structures and breaks in the canal's south bank. These waters, plus
other rainfall, inundated areas above and below the Grand Canal in the City of
Phoenix. The summary of flood damages along the Grand Canal and resulting from
breaks in the Grand Canal totaled $2,568,000 ($6,292,000).-
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Source B, Page 55

The summary of flood damages from the June 1972 flood gave a total physical
damage of $7,975,000 ($19,778,000).* Damages to business loss and emergency
cost were $2,583,000 ($0,400,000).* Total damage $10,558,000 ($20,184,000).*

*The first figure is in 1972 dollars. The figure in parentheses is the 1972
figure inflated by the Consumer Price Index to 1984.

Land Development North and South of the Arizona Canal - Source B

A review of aerial maps as well as the general review of the conditions that
existed in 1972 reveals that there has been a great amount of new development
both north and south of the Arizona Canal, especially between 24th and 40th
Streets. For instance, in 1972 very little development existed north of the
Arizona Canal other than the Arizona Biltmore Hotel and a few homes. Much of
the land fronting on Camelback Road was either undeveloped or was residential
in nature. The area north of Camelback Road and west of 32nd Street was
essentially fenced desert area with a few homes in the Arizona Biltmore
Estates. This area was heavily flooded in 1972, but fortunately the area was
primarily vacant. The same flood now would cause extensive damage and would
greatly escalate the flood damage figures over just inflation factoring.

• Summary of First Cost for Arizona Canal Diversion Channel (October 1984 Price
Levels) - Source A, Page A1-09

The cost for the construction of the flood control features of the ACDC include
the cost of constructing the channel, engineering and design costs, supervision
and administration of the construction contract, land acquisition and severance
damages, and relocation of utilities, roads and bridges. The summary of the
costs are:

Location

Cactus Road - Skunk Creek
Cave Creek - Cactus Road
Dreamy Draw - Cave Creek
Cudia City Wash - Dreamy Draw
Cave Creek Channel
Cave Creek Sediment Basin
Cudia City Wash Sediment Basin

Total

Description

Reach 1
Reach 2
Reach 3
Reach 4

Part Reach 2
Part Reach 4

Cost

$ 49,350,000
103,800,000
00,250,000
59,050,000
9,750,000
0,000,000
3,000,000

$293,000,000

•
Comments Against Reach 4 - Source C

Propaganda and flyers published in opposition to Reach 4 address a number of
issues. Stated below are some of the issues and response:
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"Reach 4 - an empty ditch, 50' wide and 24' deep with a chain link fence
on both sides." Another statement was that the "the drainage ditch was
three times as big as the Arizona Canal." From Cudia City Wash to 24th
Street, the channel is 36 t wide. From 24th Street to 12th Street, it is
40' feet wide. The width of the Arizona Canal at 38th Street measures
68' wide. Alternates to a chain link fence and other aesthetic
treatments are under study.

"Plan 6 - true flood control." "Reach 4 ... questionable benefits."
Plan 6 would provide flood protection along the Salt and Verde Rivers.
It is unrelated to the protection area provided by the ACDC. Federal
funds for Plan 6 are entirely separate from authorized funding of the
ACOC.

"Reach 4 is poor flood protection." The ACDC will be designed for a
100-year event, a very high level of protection. This, of course, is not
"total flood protection." On the other hand, there is a factor of safety
built into channel design. No known flood control project in the world
protects against all conceivable levels of flooding.

"Reach 4 costs outweigh benefits." Phase 8 is a total control "package"
made up of flowage easements, channel and dams. The project was
justified on the basis of the entire system being in place. It was
authorized on the basis of favorable benefit/cost ratio.

"Reach 4 is an add-on component." Several modifications of the original
project have occurred, including deleting channelization of the Agua Fria
and using flowage easements instead, dropping a Union Hills diversion
channel and extending the Arizona Canal Diversion Channel from Dreamy
Draw easterly to intercept Cudia City Wash. The entire flood control
program was restudied and reformulated.

"Flood waters will be diverted onto people who otherwise would not be
damaged." This statement is false. Flows greater than the channel
capacity will simply overflow the channel into the Arizona Canal as they
would pre-project flows larger than the 100-year would be dramatically
reduced.

•

CONCLUSION:

The Phoenix and Vicinity Flood Control Project is an integrated system
project features designed to provide a high degree of flood protection
people of the Greater Phoenix Metropolitan Area. It is well underway.
to maintain the level of public awareness and support for this project
is completed .

of
to the

We need
until it
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SOURCE A - U. S. Army Corps of Engineers
Arizona Channel Diversion Channel (including Cave Creek and
sedimentation basins on Cave Creek and Cudia City Wash)
Final Report - March 1985. This report includes
Design Memorandum No.3,
General Design Memorandum - Phase II, and
Project Design, Part 5 (including
Feature Design for Cactus Road to Skunk Creek)

SOURCE B - U. S. Army Corps of Engineers
"Report on Flood of 22 June 1972, Phoenix
Metropolitan Area, Arizona, October 1972"

SOURCE C - Arizona Canal Diversion Channel, Reach Four Fact Sheet
"Prepared by Citizens Against Reach Four, April 30, 1985"
and The Arizona Republic, May 14, 1985,
Paid Political Advertisement by "Citizens Against Reach Four"

APPENDIX 1
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ENGINEERING DEPARTMENT • 700 MUNICIPAL BUILDING •

January 12, 1973

Col. John C. Lowry, Chief Engineer
and General ~~~ager

1'>iQ.ricopa County Flood Control District
3325 Hest Duranz;o St:veet
Phoenix, Arizona 85009
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Dear Col. Lowry:

Flood Control Program - Arizona C~nal Ch~~~el.

vle respectfully ask that an official request be made to the Corps of Engineers'
office for a study to extend the Arizona Canal channel eastward. It is thought
it '\-rould be desirable to extend the channel to the Cudia City wash in the vicinity
of 40th Street.

A couple .of years ago we requested that thechar~el be eA~ended from 12th Street
easterly to 16th Street or slightly beyond. It was my understanding that the
Corps would consider this request •

In April of 1972, at a public hearing on Phase tlB," '\ve asked that the Corps con
sider extending the Arizona Canal channel easterly' to 24th Street or beyond.
Apparently this letter·from the City Engineer was never considered an official
request.

This study for extension is of major i.mportance to us and to the Program since
major "rashes flow southerly into Phoenix and into the Arizona Canal bet"reen 12th
and 40th Streets. The Cudia City wash alone has a drainage area of 4 square
miles. Records show that during the June, 1972, storm it carried in excess of
4,000 cfs, an amount in excess of what we expect to handle in our underground
storm drainar;e system. The need for study is timely since it is my understanding
that the Corps is presently evaluating the 'Arizona Canal right of "ray for its
adequacy to.contain the flood control channel. Since the area east of 12th Street
will contribute substantially to the runoff, this input should be considered by
the Corps of Engineers as soon as possible.

Your prompt attention in transIDitting this request is hereby solicited.

j
er truly youxs,

.lip 1/ '<"

:.)t/~·{'[~B.~t~. P.E.
City Engineer

JEA:I'ns'

c : Hr. G' \ ~.dening Mr. Teeples
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f:oo~ Cont..o~ D;5~-.ict

of
r/~arjcopa County

3325 WEST DURANGO-STREET

PHOENIX, ARiZONA-' 85009

February 5, 1~73

District Engineer
u.s. Army Corps of Engineers
Los Angeles District
P.o. Box 2711
Los 'Angeles, California 90053

Gentlemen:

:u, .

,",

,~",~_. -~

~.
- 1

•

. RE: ARIZONA CANAL FLOOD CHANNEL

sometime ago this office received a letter from the City Engineer,
city of Phoenix on the above subject. A copy of that letter is
attached and is self-explanatory.

This channel, as yo~ know, is a part of Phase B. The Interim Report
of Phase. B indicates the Arizona Canal Channel will start about 12th
Street. After receipt of this'report, a few years ago it was rec
~nmended that your office when you start the construction planning

'consider extending this channel to about 20th Street. The City of
Pboenix now requests the study, when made, consider the extension
of this channel further to the east to 40th Street. The letter from
the City of Phoenix explains why.

It is requested that you do make this study and consider the feasi
bility of extending the channel further east to 40th Street. You
comments on this request are desired.

,;

'.1 (.I' :

.:'.i) I

Manager

Attachmen

cc: Maj. Worthington, Corps of Engineers
Mr. AFtebery, City of Phoenix
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• [lOX 52025 PHOENIX, Al 85072-2025

Salt . er Project
WATER POWER

May 13, 1985
TELEPHONE 2.36-5900

•

•

Honorable Mayor and City Council:

I am unaware of any organization in the Salt River Valley
with longer direct involvement in local storm runoff than
the Salt River Project (SRP). In early stages of valley
urbanization, SRP canals and distribution laterals were the
only means available for handling storm water. As cities
grew, the connection of catch basins into the SRP system
helped stretch the limited funds cities had available for
storm systems. The Salt River Project joined with Maricopa
County and the City of Phoenix in strongly supporting
formation of the Flood Control District of Maricopa County.
In accordance with state statutes, one member of the
Citizens Advisory Board of the Flood Control Dis~rict is
from SRP.

It is the policy of the Salt River Project that during times
of local storms, reasonable precautions and actions will be
taken to minimize the effect of such storms on SRP
facilities and on the property of others. These precautions
and actions include:

Observation patrols within and peripheral to SRP area
to collect weather data, location and quantities of
runoff;

Shutting off pumps and reducing water levels if storm
is imminent;

Monitoring scope and intensity of storms;

Releasing water through drain gates into recognized
drainage channels;

Maintaining records of storm activity and releases.

I personally -observed the extensive damage caused by the
June 22, 1972 storm. The canal breaks just west of 40th
Street were the result of heavy inflows into the Arizona
Canal from Cudia City Wash, the starting point of Reach 4 of
the Arizona Canal Diversion Channel.
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May 13, 1985
Page 2

I know there were other severe storms prior to 1972 and am
sure there will be future storms of equal or greater
intensity than those of which we have records. The
diversion channel will intercept heavy flows and carry them
safely west and north to Skunk Creek and the New River.
Without this channel, the heavy flows from intense storms
once again will flow over spillways and/or through ruptured
canal banks, leaving trails of heartbreak as they try to
follow natural channels to the Salt River, channels filled
and leveled for the building growth of Phoenix.

The Flood Control District of Maricopa County and the U. S.
Corps of Engineers, working with local agencies, have con
structed several flood control facilities during recent
years. These include Dreamy Draw Darn, Cave Buttes Darn,
Adobe Darn and New River Darn. Each facility provides addi
tional protection to this community. However, each is one
portion of a comprehensive flood control plan for the
valley. None provides the protection from heavy runoff
north of the Arizona Canal which Reach 4 of the Arizona
Canal Diversion Channel is designed to handle.

The Salt River Project has approved joint use of canal
right-of-way for maintenance equipment to reduce both cost
and impact of the channel. We know the flood potential is
real. We strongly support Reach 4 and the balance of the
Arizona Canal Diversion Channel.

mja
xc: J. Lassen

S. Hancock
M. Rappoport
R. Teeples
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HONORABLE MAYOR AND CITY COUNCIL:

I AM UNAWARE OF ANY ORGANIZATION IN THE SALT RIVER

VALLEY WITH LONGER DIRECT INVOLVEMENT IN LOCAL STORM

RUNOFF THAN THE SALT RIVER PROJECT (SR~). IN EARLY

STAGES OF VALLEY URBANIZATIONJ SRP CANALS AND DISTRIBUTION

LATERALS WERE THE ONLY MEANS AVAILABLE FOR HANDLING STORM

WATER. AS CITIES GREW J THE CONNECTION OF CATCH BASINS INTO

THE SRP SYSTEM HELPED STRETCH THE LIMITED FUNDS CITIES HAD

AVAILABLE FOR STORM SYSTEMS. THE SALT RIVER PROJECT JOINED

WITH MARICOPA COUNTY AND THE CITY OF PHOENIX IN STRONGLY

SUPPORTING FORMATION OF THE FLOOD CONTROL DISTRICT OF

MARICOPA COUNTY. IN ACCORDANCE WITH STATE STATUTES J ONE

MEMBER OF THE CITIZENS ADVISORY BOARD OF THE FLOOD CONTROL

DISTRICT IS FROM SRP.

IT IS THE POLICY OF THE SALT RIVER PROJECT THAT DURING

TIMES OF LOCAL STORMS J REASONABLE PRECAUTIONS AND ACTIONS WILL

BE TAKEN TO MINIMIZE THE EFFECT OF SUCH STORMS ON SRP FACILITIES

AND ON THE PROPERTY OF OTHERS. THESE PRECAUTIONS AND ACTIONS

INCLUDE:

o OBSERVATION PATROLS WITHIN AND PERIPHERAL TO SRP

AREA TO COLLECT WEATHER DATAJ LOCATIONJ AND

QUANTITIES OF RUNOFF

o SHUTTING OFF PUMPS AND REDUCING WATER LEVELS IF

STORM IS EMMINENT

o MONITORING SCOPE AND INTENSITY OF STORMS

o RELEASING WATER THROUGH DRAIN GATES INTO

RECOGNIZED DRAINAGE CHANNELS
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o MAINTAINING RECORDS OF STORM ACTIVITY AND

RELEASES.

I~ PERSONALLY~ OBSERVED THE EXTENSIVE DAMAGE CAUSED

BY THE JUNE 22) 1972 STORM, THE RESULTS OF INFLOWS BETWEEN

32ND AND 40TH STREETS ARE DESCRIBED IN THE U.S. ARMY CORPS

OF ENGINEERS "REPORT ON FLOOD OF 22 JUNE 1972) PHOENIX

METROPOLITAN AREA ARIZONA~" AND I QUOTE: "THE FLOODING IN

THIS AREA~ AMOUNTING TO 2)800 ACRES) RESULTED FROM LOCAL

RUNOFF CAUSED BY THE THUNDERSTORMS CENTERED AT 24TH STREET

AND CAMELBACK ROAD AND FROM FLOODWATERS GUSHING FROM SPILL

WAYS AND A BREAK IN THE CANAL." FLOODWATERS CAUSED A BREAK

IN THE SOUTH BANK OF THE CANAL AT 40TH STREET AND CAUSED THE

SPILLWAY AT 30TH STREET~ 32ND STREET) AND 40TH STREET TO

RUN AT MAXIMUM CAPACITY."

QUOTING AGAIN FROM THE CORPS REPORT~ "THE FLOODWATERS

COMBINED NEAR 28TH STREET AND INDIAN SCHOOL ROAD~ THEN

SPREAD OUT UNTIL THE WATERS PONDED ALONG THE GRAND CANAL.

THE OVERFLOW AREA OF ABOUT 5 SQUARE MILES) EXTENDED FROM THE

ARIZONA CANAL ON THE NORTH TO THE GRAND CANAL ON THE SOUTH)

AND FROM 40TH STREET ON THE EAST TO 12TH STREET ON THE WEST.

CAMELBACK ROAD FROM 40TH STREET TO 16TH STREET RESEMBLED A

RIVER. OUTSIDE WATER DEPTHS RANGED FROM 4 FEET NEAR THE

BREAKS TO 1-1/2 TO 2 FEET NEAR THE GRAND CANAL. THE FLOOD

WATERS WIPED OUT BLOCK-WALL FENCES AND CAUSED SERIOUS

STRUCTURAL DAMAGES. TOTAL DAMAGES IN THIS AREA WERE ESTIMATED

AT $3~768~000~ 85 PERCENT OF WHICH ACCRUED TO RESIDENTIAL

PROPERTY."

(2)
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HISTORICAL RECORDS ON CANAL BREAKS AND SPILLWAY OVER

FLOWS ARE INCOMPLETE. HOWEVERJ WE DO KNOW THAT THE JUNE 22 J

1972 STORM CAUSED 3 BREAKS IN THE ARIZONA CANAL JUST WEST OF

40TH STREETJ EACH 25 FEET WIDE AND 4 AND 5 FEET DEEP.
WE DO KNOW "fHAT THE SAME STORM CAUSED 7 BREAKS IN THE

GRAND CANAL BETWEEN CENTRAL AVENUE AND 12TH STREETJ BREAKS

TOTALLING 200 FEET IN LENGTHJ FROM 3 TO 5 FEET DEEP.
WE DO KNOW THAT A STORM ON AUGUST 2-3J 1943 CAUSED 20

BREAKS IN THE ARIZONA CANAL WEST OF 40TH STREET.

WE DO KNOW THAT A STORM OF SEPTEMBER 4J 1939 CAUSED 5

BREAKS IN THE ARIZONA CANAL BETWEEN 12TH AND 40TH STREETSJ

AND THAT THE 2 BREAKS JUST WEST OF 40TH STREET TOTALLED

72 FEET IN LENGTH AND AVERAGED 7 FEET IN DEPTH .

I AM SURE THERE WILL BE FUTURE STORMS OF EQUAL OR

GREATER INTENSITY THAN THOSE OF WHICH WE HAVE RECORDS.

THE DIVERSION CHANNEL WILL INTERCEPT HEAVY FLOWS AND CARRY

THEM SAFELY WEST AND NORTH TO SKUNK CREEK AND THE NEW RIVER,

REACH 4 BEGINS WHERE CUDIA CITY WASH INTERSECTS THE
ARIZONA CANAL. WITHOUT THIS CHANNELJ THE HEAVY FLOWS FROM

INTENSE STORMS ONCE AGAIN WILL FLOW OVER SPILLWAYS AND/OR

THROUGH RUPTURED CANAL BANKSJ LEAVING TRAILS OF HEARTBREAK

AS THEY TRY TO FOLLOW NATURAL CHANNELS TO THE SALT RIVER J

CHANNELS FILLED AND LEVELED FOR THE BUILDING GROWTH OF PHOENIX.

THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY AND THE

U.S. CORPS OF ENGINEERS J WORKING WITH LOCAL AGENCIESJ HAVE

CONSTRUCTED SEVERAL FLOOD CONTROL FACILITIES DURING RECENT

YEARS. THESE INCLUDE DREAMY DRAW DAM J CAVE BUTTES DAM J

ADOBE DAM J AND THE NEW RIVER DAM, EACH FACILITY PROVIDES
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(4)

ADDITIONAL PROTECTION TO THIS COMMUNITY. HOWEVERJ EACH IS ONE

PORTION OF A COMPREHENSIVE FLOOD CONTROL PLAN FOR THE VALLEY.

NONE PROVIDES THE PROTECTION FROM HEAVY RUNOFF NORTH OF THE

ARIZONA CANAL WHICH REACH 4 OF THE ARIZONA CANAL DIVERSION

CHANNEL IS DESIGNED TO HANDLE.

IN JUNEJ 1972J IT WAS ESTIMATED THAT WATER ENTERING THE

ARIZONA CANAL BETWEEN 32ND AND 40TH STREETS FLOODED ABOUT

2600 HOMES AND 15 APARTMENT COMPLEXES. WATER IN HOMES AND

APARTMENTS WAS UP TO 4 FEET DEEP, MORE WATER THAN THE

ARIZONA CANAL IS DESIGNED TO CARRY FLOWED THROUGH THE

BILTMORE SHOPPING CENTER AT 24TH AND CAMELBACK,

SINCE 1972 J PROPERTY VALUES HAVE INCREASED DRAMATICALLY!

VACANT LAND J UNDAMAGED IN 1972J NOW CONTAINS BEAUTIFULJ

VALUABLE HOMES AND COMMERCIAL BUILDINGS. THERE IS LESS ROOM

FOR FLOOD WATERS TO FLOW AND MORE PEOPLE IMPACTED.

IN MY OPINION J UNLESS REACH 4 IS BUILTJ A STORM SIMILAR
TO JUNEJ 1972 J WOULD DO GREATER DAMAGE TO MORE PEOPLE.

DON'T BE MISLEAD BY COMPARISONS OF 1985 CONSTRUCTION

COSTS AND 1972 DAMAGES, AESTHETICS ARE VERY IMPORTANTJ BUT

GREEN BELTS ARE NOT FEASIBLE WHERE RIGHTS-OF-WAY ARE AT A

PREMIUM. WE MUST NOT MISS THIS ONE-TIME OPPORTUNITY FOR
PROTECTION FROM CUDIA CITY WASH .

E
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~ THE SALT RIVER PROJECT HAS APPROVED JOINT USE OF CANAL

RIGHT-OF-WAY FOR MAINTENANCE EQUIPMENT TO REDUCE LAND

REQUIREMENTS FOR THE CHANNEL. CANAL RELOCATIONS WILL REDUCE

BOTH COST AND IMPACT OF THE CHANNEL. WE KNOW THE FLOOD

POTENTIAL IS REAL. WE STRONGLY SUPPORT REACH 4 AND THE

BALANCE OF THE ARIZONA CANAL DIVERSION CHANNEL.

~

~
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Thi s Grant of Easement executed thi s 17""'" day of MeJJJ , 1977,
by Arizona Biltmore Estates, Inc., a Delaware corporation (hereinafter referred
to as "ABE"), in favor of the City of Phoenix, a municipal corporation (herein
after referred to as "City").

WHEREAS, the City, in connection with the rezoning of certain property
owned by ABE, required that ABl grant to it a certain 65 foot easement for flood
control purposes, the fee to which easement is to be conveyed to the flood Control
District of Maricopa County (hereinafter referred to as the "Flood Contl'ol
District") at the time flood control facilities (hereinafter referred to as thc
"Flood Control Facilities") are authorized to be constructed on, across and under
the real property included within said easement area.

NOW, THEREFORE, for the consideration stated above, ABE hereby grcnts
to the City an easement for the construction and operation of Flood Control fncili
ties on, across and under the real property described as Parcels A, Band C on
Exhibit A attached hereto and made a part hereof (said property hereinafter
referred to as the "Easement Area"), subject to the following terms and conditions:

1. ABE reserves unto itself, its successors and assigns,
the right to the continued use of the Easement Area
for parking, landscaping, driveways and such other
uses as it deems appropriate so long as ABE constructs
no permanent structures thereon, and provided that
such uses do not interfere with the normal operation
and maintenance of the Flood Control Facilities. All
rights granted or re~rved under this paragraph shall
terminate upon the delivery of the Warranty Deed con
templated in paragraph 3 below.

2. Any portion of the Easement Area not used for Flood
Control Facilities by the Flood Control District or
for relocation of the Arizona Canal by the Salt River
Project ~ithin 15 years from the date hereof shall,
upon sixty (60) days written notice to the Flood
Control District and the City, and without any other
action on the part of ABE, the Flood Control District
or the City, revert to ABE and this agreement shall
be of no further force and effect wi th respect thel'eto.

3. 11, within the 15-year period referred to in Paragrapb
2 above, the Flood Control District has authorized the
'F load Control Facilities to be constructed upon the
~asement Area, ABE or the then current owner of thi
ee to the Ease~nt Area d deliver to

the lty or recor ln~ a Deed to the Easement Area
wherein fee title to the Easement Area is conveyed to
the Flood Control District. Said Deed shall be sub
ject to the following covenants, conditions and
restrictions:

(a) The owner of record of the Easement Area shall
_~","l!t-lf9'J_=q~.UluJ_,,·~·:.:faciM-tf~"~ "
~.'tb1tj~ ~ such as but not I

limited to,-'s ructures, parking facilities,
landscaping, utilities and so forth, end
I,· 4«:4!·........ \.JlI<..".'l .:-..... -,v _ ....~. ·......... ;;···~~b
.~riflft~~~;f·,. .W'I ~v~;; G ..~. t· .~~~~~~~~A~;:r

Loss of value, if any, referred to ahove shall
be determined as of the date the Flood Control
Facilities are aulhorized and the [asclllcnt
Jl'ca is conveyed in fee to the Flood Control
District. In addition, such loss in v,lluc
shall not relate to inlpnlvcrnents conslnJctcd
on property c'ldj,lcent to the Easrr.lent AI'ea
subsequent to he delte this Gr'ant of Fc'lS(-i::cnt
is recorded. f".lrlher, such less in value

./.. '
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shall not relate to the approval of site
plans or zoning changes for which this
Grant of Easement is a prerequisite.

•
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(b) To minimize the damage to be incurred by
ABE resulting from the construction of
the Flood Control Facilities within the
Easement Area, (i) ABE reserves and retains
the right to landscape and park upon any
portion of the Easement Area conveyed
hereby but not actually used for Flood
Control Facilities or transferred to the
United States for Arizona Canal right-of
way, (ii) ABE shall have architectural
review of the bridges to be constructed
over the Arizona Canal and the Flood
Control Facilities and such bridges shall
have the same general appearance as the
existing bridges, but the additional cost
of identical reproduction of the existing
bridges shall be borne by ABE, (iii) to
the extent feasible from an economic and
engineering point of view, all or a
portion of the Flood Control Facilities
will be placed underground rather than on
the surface; and in this connection, if
the Flood Control Facility can be placed
underground at a cost not exceeding one
hundred twenty-five percent (125%) of the
cost of placing the same on the surface,
it shall be placed underground; and
further, if the cost of placing the Flood
Control Facility underground exceeds 125%
of the cost of placing the Flood Control
Facility on the surface, ABE shall have
the option of requiring the Flood Control
Facilities to be placed underground by
agreeing to pay the cost thereof which
exceeds 125% of the surface construction
costs; and (iv) if the Flood Control
Facilities are placed underground, no
fences shall be constructed on the Ease
ment Area adjacent to the underground
facilities; and to the extent feasible,
ABE shall have the right to landscape and
park cars on the Easement Area, subject
to permit or other requirements and
restrictions pertaining to the Arizona
Canal right-of-way .

(c) In the event that all or part of the Flood
Control Facilities are placed underground
as provided in Paragraph 3(b) above, ABE
agrees to waive, with respect to that
portion of the Flood Control Facilities
placed underground, its rights to damages
resulting from the severance of the Ease
ment Area from the property adjacent to
the Easement Area and the loss in value to
ABE's property resulting from the construc
tion and maintenance of the Flood Control
Facilities to which it would otherwise be
entitled subject to Paragraph 3(a)(ii).

(d)
"~~~~lOa)e'~ from any loss, cost,

damage or expense, including attorneys' fees,

-2-
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sUf~ered ~E~t!}Cur,r~~ by AB~,'-'ti..G. ..resu~t..
6f.fth~ c~ctioffil 1ocat lOn, operat lOn
and maintenance of the Flood Control
Facilities.
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This agreenent and the terms and conditions thereof shall run wilh
the land and shall be binding on and shall inure to the benfit of the City, the
Flood Control District, and ABE and their respective assigns, successors and
representatives.

IN WITNESS WHEREOF, ABE has executed this Grant of Easement as of
the day and year first above written.

ARIZONA BILTMORE ESTATES, INC.

STATE OF ARIZONA
55:

County of Maricopa

On this '#day of , 1977, before me, the undersigned
notary public, personally appeared BRIAN L EMP. who acknowledged himself to be
the Vice President and General Counsel of IZONA BILTMORE ESTATES, INC., and that
he, being authorized so to do, executed the foregoing instrument for the purposes
therein contained, by signing the name of the corporation by himself as such officer.

I" "
IN WITNESS WHEREOF, I have hereunder set my hand and official seal.

, .."
i, C?~¥vNotary Publ ic

•
This instrument is being executed by the Grantor herein for the purpose of

c~rrecting the easements granted by that certain instrument of record in the office
o~ the County Recorder of Maricopa County, Arizona in Docket 12106 at page 571. in
·....hich said descriptions were set forth upon a map and labeled Exhi bi t "A", said
Exhibit "A tl being filed in the office of said County Recorder .

ARIZONA BILT}~ORE ESTATES, INC •

•
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On this, the 7 [.1-. day of }Y\~ ,1976, before
me, the undersigned Notary Public, personally appeared BRIAN
L. ZEMP, who acknowledged himself to be the Vice President and
General Counsel of ARIZONA BILTMORE ESTATES, INC., and that he,
being authrized so to do, executed the foregoing instrument for
the purposes therein contained, by signing the name of the
corporation by himself as such officer.

• STATE OF ARIZONA
COUNTRY OF MARICOPA

ss:

IN WITNESS WHEREOF, I have hereunto set my hand and
official seal.

~£d
NOTARY PUBLIC~;1

7 .'

My commission expires:

fl:. J! /1 7J

•

•
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GRANT OF EASEMENT

Recorded March 7, 1977
~ocket 12106, Page 571

'-"Records of Maricopa County

•

•

This Grant of Easement executed this j7fh day of
March, 1977, by Arizona Biltmore Estates, Inc., a Delaware
corporation (hereinafter referred to as "ABE"), in favor of
the City of Phoenix, a Municipal corporation (hereinafter re
ferred to as "City").

WHEREAS the City, in connection with the rezoning of
certain property owned by ABE, required that ABE grant to it a
certain 65' easement for flood control purposes, the fee to which
easement is to be conveyed to the Maricopa County Flood Control
District (hereinafter referred to as the "Flood Control District")
at the time flood control facilities (hereinafter referred to
as the "Flood Control Facilities") are authorized to be con
structed on, across or under the real property included within
said easement area.

NOW, THEREFORE, for the consideration stated above,
ABE hereby grants to the City as easement for the construction
and operation of Flood Control Facilities on, across and under
the real property described as Parcels A, B, and C on Exhibit
A attached hereto and made a part hereof (said property here
inafter referred to as the "Easement Area"), subject to the fol
lowing terms and conditions:

1. ABE reserves unto itself, its successors and assigns,
the right to the continued use of the Easement Area
for parking, landscaping, driveways and such other
uses as it deems appropriate so long as ABE con
structs no permanent structures thereon.

2. Any portion of the Easement Area not used for Flood
Control Facilities by the Flood Control District
or for relocation of the Arizona Canal by the Salt
River Project within 15 years from the date hereof
shall, without any action on the part of ABE or the
City, revert to ABE and this Agreement shall be of
no further force and effect with respect thereto.

3. If, within the 15-year period referred to in Paragraph
2 above, the Flood Control District has authorized
flood control facilities to be constructed upon the
Easement Area, ABE shall execute and deliver to the
City for recording a Deed to the Easement Area
wherein fee title to the Easement Area is conveyed
to the Flood Control District. Said Deed shall be
subject to the following covenants, conditions and
restrictions:

(a) The Owner of record of the Easement Area shall
be paid damages for injuries suffered as a result
of (i) the severence of the Easement Area from
the adjacent property, (ii) the loss of faci
lities within the Easement Area, such as but
not limited to structures, parking facilities,



•

•

•

.J

landscaping, utilities and so forth, and (iii)
loss in value to ABE's property resulting from con
struction and maintenance of the Flood Control
Facilities within the Easement Area.

(b) To minimize the damage to be incurred by ABE re
sulting from the construction of the Flood Control
Facilities within the Easement Area, (i) ABE re
serves and retains the right to landscape and park
upon any portion of the Easement Area conveyed
hereby but not actually used for Flood Control
Facilities, (ii) ABE shall have architectural ap
proval of the bridges to be constructed over
the Arizona Canal and the Flood Control Facilities,
(iii) to the extent feasible from an economic and
engineering point of view, the Flood Control Faci
lities will be placed underground rather than on
the surface and in this connection if the Flood
Control Facility can be placed underground at a
cost not exceeding One Hundred Twenty-Five Percent
(125%) of the cost of placing the same on the surface,
it shall be placed underground, and further, if the
cost of placing the Flood Control Facility under
ground exceeds 125% of the cost of placing the Flood
Control Facility on the surface, ABE shall have the
option of requiring the Flood Control Facility to
be placed underground by agreeing to pay the cost
thereof which exceeds 125% of the surface construc
tion cost and (iv) if the Flood Control Facility
is placed underground no fences shall be constructed
on the Easement Area and to the extent feasible
ABE shall have the right to landscape and park cars
on the Easement Area.

(c) In the event that the Flood Control Facility is
placed underground as provided in Paragraph 3 (b)
above, ABE agrees to waive its rights to damages
resulting from the severance of the Easement Area
from the property adjacent to the Easement Area
and the loss in value to ABE's property resulting
from the construction and maintenance of the Flood
Control Facility to which it would otherwise be
entitled subject to Paragraph 3 (a) (1) and (iii).

(d) The Flood Control District shall save and hold ABE
harmless from any loss, cost damage or expense,
including attorney fees, suffered or incurred by
ABE as a result of their leaving the Flood Control
Facility and damaging property of ABE, successors
or assigns .

This agreement and the terms and conditions thereof shall
run with the land and shall be binding on and shall inure to
the benefit of the City and ABE and their respective assigns,
successors and representatives.

IN WITNESS WHEREOF, ABE has executed this Grant of Easement
as of the day a~d year first above written.

ARIZONA BILTMORE ESTATES, INC.

Counsel
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MEMORANDUM

(
FlOGD C;~<=L L::Yi\ICr

RE =:::Tic-u

- - '85
To:

From:

Subject:

Date:

LJR

JML

Biltmore / Reach IV

June 25, 1985

•

. This memo will be a follow-up to the memo attached dated June 7, 1985.

After I obtained the easement map from SRP, I inquired as to whether SRP had given

the Biltmore a license to use the area on either side of the canal for parking or other

uses. Leroy Nunn at SRP's property department returned my call last week, and called

again this morning. They have found some permits to the Biltmore which specifically

refer to bridges, pipe crossings, and other utility uses.

The first license was granted in 1928 and gives the Biltmore a license for

the erection and maintenance of bridge structures. There is also a license dated 1967

to use the project right-of-way for utility and pipe crossings. SRP and the Salt River

Valley Water Users Association gives literally "thousands" of licenses to various entities

to use the canal right-of-way and they are rarely revoked. However, according to

Nunn, under the Salt River Agreement with the Federal Government there must be a

one year revocation of notice, so all licenses, easements, etc. contain a maximum of

one year notice of revocation, to track the old federal language. Therefore, any

license the Biltmore does have would have a revocation clause which gives at the most

one year notice. According to Nunn, many have a ten (10) day revocation period.

The SRP licenses are not recorded, and if there is any more formal agreement

with the Biltmore that the SRP was unable or unwilling to provide, it should show up

in the title search that Ed Opstein has requested. This title search should also

verifywhether the warranty deed from the city to the Flood Control District is valid,

• with a previous deed from Arizona Biltmore Estates to the city.
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•

•

(

This should answer your two questions regarding Reach IV. First question:

Does SRP own the land sUbject to an easement to the Arizona Biltmore Hotel where

the parking lot is located? If so, get a copy. Copy of their official easement map

is attached. Question two: Is there an expiration elate on the original FCD easement

for Reach IV through the Biltmore? Answer: If the easement is not used, it expires

in fifteen (15) years from the signing, or on May 17th, 1992.

JML

:krf

cc: Dan E. Sagramoso



• To:

From:

Date:

(

MEMORANDUM

LJR / Biltmore - Reach IV File

JML

June 7, 1985

(

•

•

This morning I visited the SRP offices and talked with a Mr. Staley in the

Land Management Division. He stated that all SRP canal easements are at a minimum

of 50 feet on either side of the canal from the water line or the toe of the slope of

the canal wall, whichever is greater. So all right-of-ways are at least 100 feet plus

the width of the canal and/or W8. ter. I also talked with a Mr. Leroy Nunn in their

Lease Department, who stated that he would need some time to investigate whether

there was an official Biltmore lease of the right-Df-way on the north side of the canal

through the Biltmore. He will get back to me next week.

Attached is a copy of SRP's official Right-of-Way Map for the area from

24th Street to 32nd Street. As you can see, the width varies from 196.38 feet at

24th Street to 193.50 feet at 32nd Street. This corresponds with the information on

the City of Phoenix engineering maps which we used.

JML

:krf

cc: Dan E. Sagramoso
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.~

.J ... ·"""\,,:., .• U....:J.. .:..~) 1.'.)''''1

,11:1L Zoni:; .. ~ Applic:ltion ~n. 119-74, ~s 1:1.::1.1 I'll April 12, l')/!., .11~,1 :1:,:"::hic:J
_ bel' 2, 1974 ;Jnl! DCccllt!lcr 10, 197/1 , and :1:: rc[lccll~d on I.lle ~kClt:lt t1':llcJ

"~H cr 2/1, 1974, ;Jntl idel1tifieJ by the si,,:n:ll.:urc of j·l.:1yor 1'illlOtily. A. J;:\l:l.-.:r.~ be
proved SUl)ject to thc folloh'ing stipulations:' .

1. Zor; int; slw 11 ve 5 t concurren t ly Hi th f in:\ 1 s i tc pI :111 .:t PPJ'ov.:ll
<::; inuividu.ll fin~l sitc pl.:lns .:lrc ~pproved ~nd sitc pbns in
.:lccoru.:lnce Vlith Section 511 .:lrc required for .:l11 ::I)nin!:
districts. Site plans sh.:tll bc revic\,'cJ by the 1'1.11111il1;;
Co:::;)i~;5ion \,'il.hin fifty (50) d~ys .:lftcr filing \o,'itll lhc
l'l:lnning Dcp.:lrtment ;.IS required by Scction 511.

2. Applic:tllt \·,111 ~;r.:J.nt sufficient rir,ht of \,':ty for :l (;5 [not

e.:lScr.1CI1 t [or flood contro 1 purl)osc.:s on the north :; itl.: of
til..: l,ri7-on.:1 Can'll across applicant's propel-ty frolll 32nd
Str.;:~t on tllc c.:tst to 24th Street on the \,·cst.

CO;HIi I: io 11:\ 1 upon:

•
a. Usc of s.:Iid C.:lscmcnt for p:lrking, londsc.:lpin;: or

.Jny othcr ncccss.:Iry usc providcd th:lt no pcril1:11lCnt
structllrc \-Jill be pl.:lced thercoll. 5.:tid usc \·:iJl
be pcnnittl:J until such timc e:lSCr.1cnt is uscd [or
flood control purposcs.

b. Settlcmcnt \Jith O\,'ners of rccord by nel;oti~ti(.'n or
conuc;:1l1.1 tion ...... i th the n:lricop:< County Fl.ood COil t1:0 1
District .:It the timc flood control f.:lci litic:; :lrc
.Ju tl:or iz(;o pllrSU~1l t to p:lr.:lgr.:lph C herc.:of [0"[ c1:lm:l[,cs said
f.:lcilities m~y cre.:lte.

It is stipul.,ted tll.:lt d<lI1l:\l;cS contclnpl.Jl".cd
hcreill rcl.atc to loss of existing f.:lcilitics
\-litl1in tllC C:1Seillent, such .JS but not
limitcd to r.:lrkin~, utilitics, etc., plus
scvcrnncc d;Jm~ges to .:Idj.:lcent propcrties.
~o J.Jm.:lgcs ~1:C contcm?l.:ltcd for the rC;Jl
property dcscribed in the C.:lsement or for
structurcs, incluJing parking :lrC.:lS,
utilities, etc., constructcc.l in s.:Iid
C:lscr.lcnt .:liter thc rccordin~ of s.:liu
C.:lscmcnt.

•
c. E.:lsc::lrnt: to !>CCOlllC .:I fcc title 1:i~:ht: (\f \\:1~' flll' tile benefit

or Llle H.lricop:l County Fl.ood Conlro] lli;.tricL :ll ~\lcll ::il:1..; as
s.:litl flood control district .:luthorize~ con:.;trllction of 0

flood control project bcth'Ccn 24th :lnd 32nd SO'CCl.
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4.

5.

6.

7.

••
9.

•

d. IIn:/ port ion of said euscmcnt n::J::' used for flood control
"purposes "ri thin 15 yenrs from date of recordinG ::;h:l11
au~omCttico.lly revert to Oi-mer::; "of record.

Right of "ray shull be provided for a trail sy~tcm knO",}1 us Gr:md
Paseo r:.eceptable to the City of Phoenix and shall be developed
to lir..k the ~un Cirele Trail o.t the Arizona Cunul to un underpc:;s
o.t Lincoln Drive.

There shall be no waiver of the Hillside Ordinance except a::;
approved by City Council for heiGht '''Ctivers.

Expan::;ion of Biltmore Fashion Park should be done in such a ID:lnner
thut the resultant center offers un atmosphere conducive to pedestriun
tro.ffic.

Lincoln Drive shall be fully improved for the fUll extent of the
property abuttinG Lincoln Drive in Ctccordnnce with typico.l 24th
street park',.;ay section north of Ari~onu Conal us sho·.m on City
EnGineer's plun for p-6434l.00 (GT) ,,:ith verio.ble median us approved
by City of Phoenix.

RiGhts of way for Lincoln Drive, Ca~elback EO:ld ~ld 24th street
abuttinG the property shull be dedicated as required by the City of
Phoenix .

The aT>plicunt sh~l po.y all costs of improv~~ents to Lincoln Drive,
Camclbecy. Road ill1d 24th street abutting the property.

After the initin.l vesting of zoninG, the Ari::onc. Biltmore Estates will
dedicc.te fro~ its property sufficient land to providc 65 fect of
riGht of \-!uy for 32nd Street from the section line west to est,,-bli:::h
0. riGht of ',<ly for a four-lane roud,,:uy bet'·:ee:1 Camelb:lck RoCtd and the
A~izonc Cana.l, o.nd thc.t the applicant m:lY utilize existinG roau"llly
and riGht of way not required for City min:i.n:u.-:1 stcndard frontaGe ron.d.
Furthe~, the Arizon:l Biltmore Estates shall dedic:lte eO feet of
riGht of "Jay, plus necessary slope richts fron ~ethuny Home Road eA-tended
(the north boundary of Alta Vista Pnrlc Subdivision) to Lincoln Drive
o.lone; a mutually D.{;reeable line just ,,:e::;terly of the city limits. This
stipulct ion ma.y be r:Jodified if e;dstins dedicutc:i riGht of ''':ly or :lc\dy
o.cqui~ed right of W:lY east of city l~its is av~iluble for use.

In order to complete the aforementioned roc.d, the City of Phoenix
aGrees to acquire the necessary rif,~t of W:lY and S~0PC rights :rom
the Arizona Canal to Bethnny Home Road eA-tended.

Within four years after initiul vc~tinG of zonin3, the Arizona. Biltmore
E.:;t~tes uc;ree.:; to construct 32nd Street to four-lane rural rr.~j()r :::;trec:'
st~'1d2.~ds ct its expense froro\ Camelback. RO::J.d to the !\ri::on::J. Conal o.nd
fro:;. Eethany HOT:1e Road extended north to Lincoln Drive, nnd further to
recor.s"truct or ",icien, as necessary, upon mutual acrec-11cnt bcb..een
J\rizo::::J. Biltmore Estates and the City of Fhocnix, the existinG briciGe

-2-
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4It acrocs the Arizona C~al at 32nd Strcet
Furthcrmore, if mutual asrc~cnt i~ not
chould be presented to the PhoeniJ: City
authority in the m~tter.

(~

to sixty-four (64). fcet.
forthcominG, the deci~ion

Council '''ho shall be final

Hithin four years after initio..l vestinG of zonin~ and upon acquisition
of the neccssary right of ¥ay between the Arizona Can~l and Bethany
}Jone Road extended, by the City of Phoenix, the develoJ1cr sh<:l.ll construct
this portion of 32nd Street to four-lane rural major street standards.

All plan::; and specifications shall be subject to the approval of the
City Engineer and the City Traffic Eneineer of the City of Phoenix,
and the construction shall be consistent with the standard specifica
tions for four-Ianc rural major street standard of the City of Phoenix
EnGineerine Department.

Bilt~8re to prepare construction drawings for onc nutually acrecablc
aligr~lent and in accordance ~~th City stand<:l.rds.

For purposes of this r.tipulation, n four-lane rural m:L,ior street
standard shall includc the following: 48 foot paved road,~y with
10 foot graded shoulders within 80 fcet of rieht of way and with
slopc riGht::; ,~herc necessary except south of the canal there shall
be one 10 foot gravelled shoulder on the .lest side.

I~That the applicant submit leGal descriptions necessarJ to establish
the zoning districts as approved.

4It

-3-
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RESOLUTION (NO. FCD 84-3)

ENDORSEMENT OF THE DESIGN ALTERNATIVE (A-4)
FOR THE ARIZONA CANAL DIVERSION CHANNEL.

The Board of Directors of the Flood Control District of Maricopa County

convened in the Supervisors' Auditorium at 205 West Jefferson Street, Phoenix,

Arizona, on MAR 519&4 ,1984, with a quorum present, and in--------------
accordance with the recommendation of the Chief Engineer and General Manager,

adopted the following Resolution on motion made by Mr.

WHEREAS the Board of Directors of the Flood Control District of Maricopa

County by adoption of a Resolution on July 29, 1974 and an amending Resolution on

February 28, 1977 directed and authorized the Chief Engineer and General Manager to

acquire necessary land rights for a comprehensive flood control project for

Phoenix, Arizona and Vicinity (including New River), developed by the Corps of

Engineers, and

WHEREAS the Corps of Engineers published General Design Memorandum No.3,

Phase I for the Phoenix, Arizona and Vicinity (including New River) project in

March 1976, and

WHEREAS, the Corps of Engineers is now proceeding to initiate formulation

of the Design Memorandum for the Arizona Canal Diversion Channel (ACDC) element of

the Phoenix, Arizona and Vicinity (including New River) project, and

WHEREAS, in the design of the ACDC, the Corps of Engineers has developed

and evaluated four alternatives for handling the sediment load: (A-4) sediment

basins on Cudia City Wash, Dreamy Draw, Little Dreamy Draw, and Cave Creek, or

provide sediment space in the channel itself by (B) widening, (C) deepening, or (D)

a combination of widening and deepening the channel, and

WHEREAS, the Corps also evaluated alternative (T-2) which, in addition to

sediment basins as in alternative (A-4), would require the construction of two

detention basins in the Town of Paradise Valley, and relocation of the Phoenix

Country Day School or the relocation of at least 16 additional homes, and

WHEREAS, the Town of Paradise Valley continues to object to the

construction of detention basins within the Town limits and the Phoenix Country Day

School opposes relocation, and



_' .-4 ----/

WHEREAS, the estimated costs for each alternative prepared by the Corps of

•

Engineers indicate that alternative (T-2) requiring relocation of the Phoenix

Country Day School and/or the destruction of additional homes has the least total

cost, although most disruptive and least politically acceptable of the

alternatives, and

WHEREAS, alternative (A-4) requiring the construction of the four sediment

basins is in accordance with the project features and description as published in

the Phase I GDM, is the next least costly alternative and is a lesser burden on

local taxpayers than alternative (T-2).

NOW, THEREFORE, BE IT RESOLVED, that the Board of Directors of the Flood

Control District of Maricopa County endorses the Corps of Engineers· design

alternative (A-4) for the ACDC that requires the construction of sediment basins on

Cudia City Wash, Little Dreamy Draw, Dreamy Draw, and Cave Creek and authorizes and

directs the Chief Engineer &General Manager to make this endorsement known to the

Corps of Engineers, and to cooperate and participate in the implementation of this

preferred design alternative.

•

Da ted th is __?.=--\-..>...b-'--'- day of masch

ATTEST: ~

c~~oarS2?

1984 .
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w. S. GooKIN. P.£......ESID£NT

W. SCUDO£" GooKIN. P.£.. VICt: ....l!SIDEHT

F""NK S. TU"EK. MS.. ".G. VIC€ PIOUID£NT

T. Au.l:N J. GooKIN. P.£.. TltI:ASu"t:"

W. S. GOOKIN a ASSOCIATES
ENQlNUM.~.~.~

~ NQomoI MowN A_

SConwo.u.a. A-..r. U2S\

Cl1021 ~7·3741

May 21, 1982

OUR FILE No. _

FLOOD CONT l D1STRII
RECEIVED

f:· l 1 7 'C'
\.L; ) (. I

u. S. Army Corps of Engineers, Los Angeles District
Engineering Division
300 N. Los Angeles street
P. O. Box 2711
Los Angeles, CA 90053

Att: Mr. Norm Arno, Chief of the Engineering Division

Dear Mr. Arno:

•
Enclosed is a copy of our final report entitled "Arizona

Biltmore Estates and the Arizona Canal Diversion Channel
cudia city wash to 16th street."

If you have any questions concerning this report, please
do not hesitate to contact me.

Sincerely,

W. S. GOOK

~W• cuddO++-r-=-"'~""""'-~lc:=--

WSG:jz

Enclosure

cc: Vern Schweigert

j
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W. S. GooKIN. PL. ~DiIDENT
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u. S. Army Corps of Engineers, Los Angeles District
Engineering Division
300 N. Los Angeles Street
P. O. Box 2711
Los Angeles, CA 90053

Att: Mr. Norm Arno, Chief of the Engineering Division

Dear Mr. Arno:

•

".

Enclosed is a copy of our final report entitled "Arizona
Biltmore Estates and the Arizona Canal Diversion Channel
cudia city wash to 16th street."

If you have any questions concerning this report, please
do not hesitate to contact me.

Sincerely,

WSG:jz

Enclosure

cc: Vern Schweigert
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An examination of the ACDC project from its inception
near the Cudia City Wash to 16th Street.

INTRODUCTION:

The Firm of W. S. Gookin & Associates was
retained by Rostland management to review the
situation of the ACDC project in relation to the
Biltmore properties. Mr. Vern Schweigert has explained
some of the concerns of the Biltmore area property
owners with respect to the ACDC project. Some of the
concerns related to the esthetics, safety, and
disruption of the project.

RECENT HISTORY:

In discussion with Mr. Schweigert, and from a
review of the correspondence, it is clear that the
easement for the construction of the ACDC project was
granted by the prior owners of the Biltmore
properties, Talley Industries. Talley owned a parcel
of land that encompassed much more than the Biltmore
Hotel itself.

The Talley ownership also encompassed a great
deal of property lying on the north side of Lincoln
Drive into the foothills north of the Biltmore and the
Wrigley Mansion. In prior years, the northern
portions of the property had been maintained by the
Biltmore as a scenic walkway that contained winding
red sidewalks to prevent guests from becoming lost in
the desert as well as numerous verandas along the red
sidewalk for people to rest in the shade and enjoy the
views overlooking Phoenix. Longtime Phoenix residents
know this area as the "Red Sidewalk".

When Talley owned the property, negotiations were
begun to allow zoning for the construction of a
housing development in the "Red Sidewalk" area. At the
time of the negotiations, the City of Phoenix was in
the process of trying to firm up a Mountain Preserve.
Proposals to put a housing development in the "Red
Sidewalk" area were met with strong public resistance
for a variety of reasons.
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• While the negotiations for the required zoning
changes were being held, they were also in process
negotiations to acquire Rights-of-Way for the ACDC
project. Talley got the zoning for the "Red Sidewalk"
housing project and the City of Phoenix and Maricopa
County Flood Control District got the easement for the
ACDC Right-of-Way through the Biltmore properties.
Since no appreciable payment was received for the
Right-of-Way, it has been assumed the rezoning of the
"Red Sidewalk" for a housing development was the
payment for the Right of Way.

Shortly after all
owners of the Biltmore
has no interest in
sidewalk" area.

NATURE OF THE AREA:

of this took place, the current
bought the property. Rostland

the development of the "Red

•

•

Visits to the site have been made and it is
obvious that construction of the proposed ACDC project
will result in considerable disruption to the
surrounding area both during and after construction.
The existing retention basins on the golf courses
obviously represent a very substantial expense on the
part of the owner. This is evident from the extent,
depth and careful attention to contouring and
landscaping.

The Arizona Biltmore is a beautiful resort by any
standard. It is listed in most tour guides as among
the finest in the world. Having been built in the
1920's following a Frank Lloyd Wright design adjacent
to the world famous Wrigley Mansion, it has been a
prominent Phoenix landmark since it was built. It has
always been known for its manicured lawns and gardens
as well as its immaculate upkeep. Because of this
longstanding appearance, the surrounding residential
developments are also some of the most expensive in
Arizona because of the desirable location.

The existing Arizona Canal in the vicinity of the
Biltmore is lined with large trees and gives the
appearance of slow moving stream that is full of water
most of the year. Since the canal was in place when
the Resort and the Mansion were built, it is an
addition to the overall effect. The canal is presently
lined, but due to being full most of the time does not
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give the appearance of a cold concrete channel •

The disruption that will be occuring if the ACDC
is built will include a total interruption of traffic
across the canal at various points during the
construction. There will also be the loss of parking
in the front of the Hotel until construction is
complete. The construction adjacent to the front door
of the Hotel will undoubtedly have an adverse effect
on business, assuming that the patrons of the Biltmore
are particularly sensitive to noise, dust, and
inconvenience.

INVESTIGATIONS:

The Firm of W.S. Gookin & Associates reviewed
photographs and numerous documents furnished by Mr.
Schweigert. We also reviewed the documents in our
library with particular attention to' flood flow
analyses of the Cudia tity Wash and adjacent areas. We
made one on site examination of the grounds of the
Arizona Biltmore Estates and traversed the highways
surrounding the estates on several occasions.

Maricopa County Flood Control District:

The Firm of W. S. Gookin & Ass0ciates contacted
the Maricopa County Flood Control District and made an
appointment with Mr. John Rodriguez of that office.
Mr. Rodriguez represented that he was the most
familiar with the ACDC project of those persons
currently at the Flood Control District.

I

A meeting was held with Mr. Rodriguez at the
Flood Control Office in Phoenix. At the meeting, Mr.
Rodriguez was asked about the inception of the project
and to see what plans and designs he had for the Acne
project. Mr Rodriguez was most cooperative during the
contacts with him.

Mr. Rodriguez showed a series of aerial
photographs that had graphic depictions of the
proposed project displayed on them. These photos were
in color and were display size and mounted on boards,
having obviously been prepared for public
presentations of the various features of the project.
He also showed various architectural depictions of the
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possible typical appearance of the project. He stated
the purpose of the fence was to keep people from
falling into the canal as well as throwing in trash.

The meeting at the Flood Control Office also
yielded the names of the reports done in 1976. They
had a copy of "Gila River Basin New River and Phoenix
Streams Design Memorandum No.3, General Design
Memorandum-Phase I Plan Formulation--Main Report,
March 1976" and "Gila River Basin New River and
Phoenix Streams Design Memorandum No.3, General
Design Memorandum-Phase I Plan Formulation,
Appendices, March 1976". Those were briefly examined
at the time, and an inquiry was made as to the
whereabouts of the environmental documents, if any.
Mr. Rodriguez searched his office and determined that
the document was in the possession of "some attorneys"
who were using it in relation to another matter. The
Flood Control District did not have copies of any of
the materials examined that could be borrowed, but
they did make copies ·of a few pages that were of
specific interest.

Mr. Rodriguez did provide the name and telephone
number for the Army Corps of Engineers in Los Angeles.
The name he gave was Mr. Nick Romanzov (213) 688-2754 •
This was important because discussions with Mr.
Rodriguez made it cl~ar the Flood Control District was
not involved in the design of the project and knew
very little about current events in that regard.

u. S. Army Corps of Engineers:

This office made telephone inquiries of Mr. Nick
Romanzov and learned that the desired reports were out
of print but that the reports should be available for
inspection from the Phoenix office of the Corps. Upon
contacting the Phoenix office of the Corps, we were
allowed to borrow the two Qocuments previously listed
as well as the "Final Envirunmental Impact Statement,
New River & Phoenix City Streams, Maricopa County,
Arizona, March 1976". While the documents were
borrowed, they were reproduced in their entirety with
the exception of the colored plates that were copied
in black and white. Additionally, the large maps were
reduced due to the copying facilities available at the
time.
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The three documents total over a thousand pages
and concerned more than just the ACDC project. The
ACDC project is a p~.rt of the -New River and Phoenix
City Streams" project of the U. S. Army Corps of
Engineers. The various aspects of this overall project
are:

Arizona Canal Diversion Channel (ACDC)
Cave Buttes Dam
Adobe Dam
New River Dam
Skunk Creek, New and Agua Fria Rivers

Reading the portions of the reports that relate
to the ACDC project raised many more questions than it
answered. In an attempt to get these questions
answered, Mr. Rornanzov was again called in Los
Angeles. At that time, he was asked about the
supporting data for some of the assertions and
statements made in the reports and appendices.

Mr. Romanzov said that the supporting data for
the entire project was in the files of the Corps in
Los Angeles and that we were welcome to come look at
the data. When asked if the data could be sent to the
Arizon~ Office of the Corps, he said this could not be
done, and if we wanted to see the data we would have
to come to Los Angeles to see it. Mr. Romanzov asked
us to identify with greater specificity the subject
areas for which we wanted to see supporting materials.
He stated that if we wanted to come look at the
materials we would need to make an appointment to be
sure that the people who had worked on the project
were going to be available.

During this conversation he was told that we were
particularly interested in seeing the studies of the
alternate routes mentioned in the various reports and
the supporting data for their rejection. He was also
advised that we were interested in the historic and
aesthetics sections of the Environmental Impact
Statement. It was made clear during the conversation
that the focus of interest was in the ACDC project
from its inception near the Cudia City wash to 16th
Street.

It was decided to travel to Los Angeles to view
the documents in the files of the Corps. Mr. Romanzov
was called to set up an appointment. During that
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conversation he said that the meeting could
tentatively be set up for Monday, April 19, but that
he would not be able to confirm that date until Friday
April 16. On Thursday, April 15, he called back to
change the date to Wednesday, April 21. Mr. Romanzov
also stated that he would need a letter at that time
stating what questions we had so that they could
specifically be answered.

A letter of questions was prepared,
which is attached, and hand delivered by
Gookin, P.E. on April 21.

a copy of
Mr. Scudder

•

•

Upon his arrival at the Corps of Engineers
office in Los Angeles at approximately 9 a.m., Mr.
Romanzov met Mr. Scudder Gookin, P.E. and indicated
that the meeting would have to be over by 11:30 as he
and his staff had another scheduled at another
location at 11:30 the same morning. He said that any
unanswered questions would be answered by mail.

The meeting that followed was a procession of
various people who were currently in charge of the
various aspects of the project. It was clear from
remarks made that few of the people at the meeting
were actually involved in the preparation of the 1976
reports. Many of those in attendance were not in the
Los Angeles office at the time of preparation of the
report.

The first people that were met were Mr. Romanzov,
Mr. Cliff Ford, P.E. and Mr. Vance Carson. These
gentlemen were involved in the design of the project.
Unfortunately the availability of the people was not
in the order of the questions set forth in the letter,
and a considerable amount of hopping around was done
during the meeting. In addition to the persons
mentioned above, there were various other persons in
and out of the meeting who were introduced as being
interested in aspects including hydrology, archeology,
environmental, and landscape design. At the meeting,
the only documentation offered in response for Mr.
Gookin's questions was a copy of a document titled
"Gila River Basin New River and Phoenix City Streams
Arizona, Design Memorandum No.2, Hydrology, Part 2,
1982". Mr. Gookin was given copy of document number 17
of that report and a further discussion of this will
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follow later in this report •

At the end of the meeting at 11:30 a.m., Mr.
Gookin was told that his questions would be responded
to in writing "soon". Mr. Romanzov also said that he
·owed" Rostland management a meeting and that it would
be held in early May of this year jointly with the
Flood Control District and Mr. Dave Burris of the City
of Phoenix.

A written response to the questions posed has
been received ~y this office by express mail on the
afternoon of May 11, 1982. A copy of that letter is
also attached. In addition to the questions raised in
the letter there were others raised. The following is
a listing of the questions discussed, the answers
received at the time and comments thereon:

QUESTION:

Where are the engineering data, criteria and
computations for the standard project flood and the
100 year flood for the tributaries from 16th Street to
and inclUding the Cudia City Wash.

RESPONSE:

A copy of the most recent hydrology report was
p~ovided with the understanding that it is not yet
public and is subject to review. When told that some
of our Firm's studies showed the 100 year flood on
Cudia City Wash to be about 7200 cfs instead of 6800
cfs the response was that the difference was small due
to a possible difference in method. Mr. Gookin was
also told that Mr. John R. Erickson had computed a 100
year flow higher than 6800 cfs.

DISCUSSION:

During discussions, the Hydrologist
that the differences between the 6800 cfs and
cfs were "minor". Mr. Gookin suggested that
(approximately 179,520 gallons per minute)
minor if it is going through your property.

An examination of the Hydrology report Mr. Gookin
was given does not yield the type of information that
was requested. The computations are not shown and the
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methodology discussed is suspect, to say the least.
The figures generated are based on a generalized
percentage breakdown of the differences between a 100
year, Standard Project Flow, etc. for the Tucson gage
and the Youngtown Gage. There is no analysis of the
appropriateness of this approach. Given the lack af
provided documentation underlying the report we would
not recommend relying on it for specific property
protection. The normal procedure for computation of
100 year floods is to utilize data that is site
specific. Percentage extrapolations is not an accepted
methology for analyzing the flood flows. Two common
techniques are available for this.

The first is known as the SCS method (SCS stands
for Soil Conservation Service) which is the procedure
utilized by this office where appropriate and is the
accepted standard by the State of Arizona for flood
design. The second technique that would be acceptable
is the HEC-l computer program designed by the Army
Corps of Engineers.

The utilization of a percentage extrapolation to
compute the design flood bases upon the relation for
the Tucson gage and the Youngtown gage is unusual and
questionable. This is particularly true in light of
the comment that the Corps is presently still running
the sedimentation analysis to determine the effects of
sediment on the flows to be expected. The Corps
assured Mr. Gookin that the design freeboard in the
channel would take care of this problem. Based upon
our computations, the increase in depth as a result of
the increased flows that a proper analysis shows is
0.5 feet.

QUESTION:

What are the design criteria and hydraulics
coefficients considered in the design of the channel,
particularly in the vicinity of the Biltmore
properti es.

RESPONSE:

Mr. Gookin was told that the entire channel was
designed using a complex backwater analysis. The
Manning's N factor considered in this analysis was
0.014. Mr. Gookin was also told that the Corps is in
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the process of recalculating all of the hydrology to
account for sedimentation and that the final designs
would encompass all changes resulting from the newest
calculations.

DISCUSSION:

A backwater analysis is a computation of the
upstream water surface profiles based on estimates of
the physical parameters of a channel. The Corps people
at the meeting said that a complete backwater analysis
of the entire channel of the ACDC was being performed
to include all proposed structures, stilling basins,
piers, sedimentation, etc. This is an undertaking that
is so mathematically large that only the largest
computers available have sufficient capacity and speed
to complete.

When Mr. Gookin questioned the wisdom of using a
roughness factor of 0.014 to allow for possible future
degradation of the channel he was told that many Corps
channels have been measured with an N factor of 0.011
(smoother than 0.014), and that the use of 0.014 was
quite conservative. This firm believes that the
recommendations given in the "Civil Engineering
Handbook" by L. C. Urquhart and published by Mc Graw
Hill would be more realistic for a project that will
be in use as long as this one will, particularly
because there will inevitably be some deterioration in
the smoothness of the channel from the anticipated
high velocity flows. Urquhart recommends on page 323
that the values for good concrete lined channels
should be 0.014 and that fair channel should be 0.016.

A second authority as to value of Mannings
Roughness Factor is "Open Channel Hydraulics by Ven Te
Chow, Phd. dated 1959". In these tables, it is
indicated that for a float finish concrete channel, a
value of .016 would be reasonable as the d i :ch ages.

Our experience in Central Arizona has been that
concrete surfaces deter~orate with age and that it is
prudent to design to the rougher 0.016 resulting in a
larger channel to account for future surface
deterioration. The Corps assured Mr. Gookin that the
planned freeboard in the channel will handle this.
However, the significance of the variation is
considerable. Based on our computations, from .014 to

Page 9

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



•
.016, this would increase the depth approximately 1.9
feet. When this variance is taken into account and the
earlier variance for the flows is added, it becomes
apparent that the freeboard in the channel is
inadequate.

This is not surprising since the freeboard is
inadequate for a channel of this magnitude, even if
the other factors had been properly evaluated. The
Bureau of Reclamation in -General Requirements and
Design Computations by A. J. Aisenbray, Jr.- indicates
that for an irrigation structure of this size, the
freeboard for the hard surface lining should be 2.6
feet instead of the 2 feet recommended by the Corps.
Since these Bureau of Reclamation freeboards are for
trapezoidal ditches and the envisioned ditch is
rectangular, that figure should be increased even
further. In addition, based on the Bureau of
Reclamation Criteria, the total freeboard lined and
unlined for a trapezoidal channel should be 5.3 feet.
The plans and profiles ·contained in Design Memorandum
No. 3 show a total design freeboard of approximately 2
feet. The freeboard recommended by Bureau of
Reclamation is a minimum when applied to a flood
channel. Unlike the irrigation system where the flows
can be controlled and shut off if necessary to allow
modification or cleaning of the ditches when the
freeboard proves inadequate, a flood cannot be turned
off to allow nece~sary repairs and then turned back on
again for the duration of the flood.

The inadequate freeboard is acerbated by the
current intention of covering the ditch, this could
lead to a catastrophic failure of the carrying
capacity of the system. ~any people who do not work in
hydrology do not realize that a covered conduit
flowing partially full can convey significantly more

. water than a covered conduit flowing full. The reason
for this is that once the water reaches the top of the
conduit, the wetted perimeter of the conduit is
suddenly increased by the amount of the covering. This
causes a sudden and substantial increase in the
friction which causes a sudden and substantial
decrease in the carrying capacity of the conduit.
Thus,· once the conduit fills, the carrying capacity is
significantly reduced. This will cause a portion of
the normal flows to leave the diversion channel and
flow through the Biltmore in addition to those flows
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• that were not designed for •

QUESTION:

What is the justification for
against a 100 year event instead of a
Flood.

RESPONSE:

the protection
Standard Project

•

•

The first response given to this question was
that the decision was made solely on the basis of
economics. Almost immediately the response was changed
to say that it was based on a variety of factors
including cost and the size of the right of way
required.

DISCUSSION:

Normal procedure in a flood study requires that a
careful and detailed "ecomonic analysis be made to
determine the optimal design flood and the economic
desirability for the project. It was apparent in the
meeting that either this had not been done or that the
Corps did not wish to release it •

QUESTION:

What assurance can the Corps give that no water
will enter the Biltmore property on the north side of
the ACDC project that would not presently occur.

RESPONSE:

This matter had not been examined, but the Corps
said it would, in its letter, respond. Mr. Gookin was
assured that this matter would be handled in final
design. The response letter does not address this
issue.

DISCUSSION:

Under present conditions, the Cudia City Wash has
no recorded history of reaching the Arizona Biltmore.
If the design flow capacity of the ACDC is exceeded,
we know of no proposed measure to prevent flooding
outside the ACDC right of way.
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While we are not attorneys and a legal opinion
should probably be sought to confirm this, it has been
our experience that under Arizona laws, any man-made
change in the natural flow patterns must not leave any
owner of land who is not involved in that action,
liable to flooding worse than that· which would have
occurred in the prior state.

The Corps of Engineers is admitting in this
project, that it is importing flood waters for floods
in excess of a 100 year frequency that cannot be
handled by its system and will, therefore, flood this
area. Acquisition of flood easement only grants the
Corps the right to handle water within that easement.

Further discussions with the Corps people
relating to the recent installation of retention
basins on the golf course showed that they have not
been taken into account in any of the designs to date.
Discussions were also held regarding the adequacy and
the purpose of the retention basins on tAe golf
course. It was pointed out by Mr. Gookin that there
may be confusion as to the retention basin function,
and specifically, whether or not the basins were
intended to take care of inflow from the Cudia City
wash instead of local drainage. The Corps expressed
doubt that the facilities would handle more than a 10
year storm, although the drainage area controlled by
these basins was apparently unclean. Clearly, the
drainage retention effect of the golf course was not
intended to handle Cudia City Wash floods. Therefore,
the Corps probably erred in the evaluation of the
effectiveness of the golf course retention.

Mr. Gookin also pointed out that depending on the
final design of the ACDC, overflow from the ACDC could
impinge on the capacity of the Biltmore's retention
basins. He also pointed out that there was a
certification by an Arizona Professioral Engineer
concerning the capacity and that the Biltmore was
entitled to rely on that until someone shows to the
contrary. Mr. Gookin was'assured that this matter
would be taken care of in the final. design.

QUESTION:

Ol~ OtiCly
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proposed
measures are being taken

11 to 12 feet per second
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velocities •

RESPONSE

Mr. Gookin was assured this problem would be
handled in the final design of the project. He was
told that the Corps presently has numerous projects in
California that exceed 40 feet per second (approx 30
mph) in various portions. The Corps presently
envisions linings 10 to 12 inches thick reinforced
with double rows of re-bar.

DISCUSSION:

It is most important when velocities of this type
to be encountered, that failures or overtopping

be prevented or tremendous damage will result.
concept was discussed at great lengths with the
by Mr. Gookin

QUES'l'ION:

The 1976 reports mention alternates to the
Eastern extension of the ACDC canal having been
considered and rejected on the basis of costs.
Recognizing that the Corps doesn't know the final cost
of the ACDC, please show the documentation and work to
support the discarding of the other routes.

RESPONSE:

WIt's too bad you weren't here a couple of months
ago. At that time our files relating to that matter
were discarded to the dump.w This response was
essentially confirmed in the letter received May 11.

DISCUSSION:

Further questioning concerning this disposal
yielded the information that the materials had been
loaded into a dumpster and sent wherever the rest of
the refuse from the building goes. Mr. Gookin
specifically asked if· any of the material had been
sent to the Federal Records Center as many other, if
not all, Government offices do, and he was told that
they were not. We believe this destruction of Federal
Records probably violates Federal rules and/or
statutes, but an attorney would have to be consulted
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in this matter. The Corps now claims to have nothingto support the present route in its files •

Since the time the Corps of Engineers performedthe economic studies, they have incorporatedsignificant variations to correct certainobjectionable aspects of the initial design. Thesechanges, however, will be expensive and in fact, thefinal cost of the system is apparently not known. Toselect one of several alternatives on the basis of acost comparison, discard all known data except for theselected alternatives, and then proceed to makesignificant and expensive modifications in theselected alternatives without giving reconsiderationto the discarded alternatives is irrational.

QUESTION:

Please show what documentation there is tosupport the contention concerning minimal aestheticimpact in the Environmental Impact Statement.

RESPONSE:

Mr. Gookin was assured that these matters will behandled in the final design. Attractive -typicalarchitectural renderings of landscape were presented •

Mr. Romanzov said the Corps has determined thaton the basis of severance damage, the decision hadbeen made to cover the channel in front of the hotelwithout cost to the Biltmore. This cover will besufficient to handle the vehicular loadings of theparking lot that will remain on top of it. All fenceson the open portions will be 5 or 6 feet tall and willbe recessed 2 or 3 feet from the natural groundsurface since they will be mounted to the top of thechannel wall. The corps is looking to the Biltmore forinput on the matter of landscaping.

DISCUSSION:

The Corps seems genuinely eager to work with theproperty owners in the matter of aesthetics. Theoriginal question of the minimal impact still does notseem to be answered.
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OIJESTION:

What consideration was given to the Arizona
Biltmore and the Wrigley Mansion as Arizona Landmarks.

RESPONSE:

Neither of those facilities is in the National
Register of Historical Places and as such no
consideration was given in the original design. The
Corps is aware of the local significance and wants to
work with the property owners and neighbors to solve
this problem in the final design. Mr. Gookin was
assured that the original bridges belonging to the
Biltmore across the Arizona Canal would be untouched.

DISCUSSION:

The Corps appeared to have a genuine concern for
the historic landmarks involved whether or not they
are listed in the historic register. This concern was
moderated by a negative response in their letter
received May 11.

QUESTION:

Has the Corps or the Flood Control District been
issued an NPDES discharge permit for this project.

RESPONSE:

No one at the meeting specifically knew if such a
permit had been acquired but the Corps said they would
respond. The letter received May 11 confirmed need for
such a permi t.

such
and

The nature of an NPDES permit is
considerable work must be done to get one,
granting of such a permit is not guaranteed.

DISCUSSION:

that
the

•

Inquiry with the Arizona Department of Health
Services indicates that no such permit has been
applied for or issued. Under current rules such a
permit is probably required, but no one has raised the
issue concerning the ACDC yet.
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REMARKS:

In light of the fact that the ACDC has already had an
environment impact study, there are too many items
that are not available for review. The standard answer
of -that is being taken care of in final design- has
been overworked in this case.

The U. S. Army Corps of Engineers has destroyed
much of the underlying supporting data and
computations. With the information that the Corps has
released it is impossible to do a reasonable analysis
of what they have done, or what they propose to do.
The Flood Control District is looking to the Corps for
all of the technical information so they obviously
have the same problem.

It is obvious from the fact with two paralleling
canals, i.e. Arizona and ACDC with the ACDC having a
bottom or invert at least 10 feet lower than the
bottom of the Arizona Canal, a failure in the Arizona
Canal would be very apt to discharge the Arizona Canal
into the ACDC, thereby immeasurably increasing the
damage to the Biltmore.

Discussions held on May 12, 1982 make the lack of
documentation more obvious. All that has been
available so far has been general discussion followed
by answers. The supporting computations relating to
costs, floods, and cost/benefits have not been risk
potential.

There are some underlying flaws in the project
that appear to be insolvable without damage to the
surrounding area. These flaws are:

1) •
100 year
account.

The ACDC is
flood even

apparently under designed for a
when freeboard is taken into

•

2). The design freeboard is inadequate for the
size flows envisioned.

3). The ACne should be designed for a Standard
Project Flood and not a 100 year flood.

4). The existing Right of Way is not large
enough to accomodate a channel for a Standard Project

Page 16



• Flood.

5). Flood water that never before came into the (
Biltmore area will be introduced by this project
probably in violation of Arizona Law.

6). The effects of this project on surface water
quality are unknown.

?

7). No consideration has been given
consequences of a channel failure, which could
in the collapse of the Arizona Canal.

to the
result

8). Failure
undoubtedly result
the right-of-way.

of the ACDC
in considerable

channel would
damage outside of

•

•

9). Inadequate economic analysis of the design
flood and of alternative routes makes the particular
choice appear arbitrary.

Page 17
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April 20, 1982

OU" ~ILE No. _

•

•

u. S. Army Corps of Engineers, Los Angeles DistrictEngineering Division
300 N. Los Angeles StreetP. O. Box 2711
Los Angeles, CA 90053

Att: Mr. Norm Arno, Chief of the Engineering Division
Dear Mr. Arno:

This is to confirm some discussions I have had withMr. Nick Romanzov concerning some information I wouldlike to see. I have had the opportunity to brieflyreview the following documents:
1) Final Environmental Impact Statement New River andPhoenix City Streams Maricopa .County, Arizon~.

2) Gila River Basin New River and Phoenix City StreamsDesign Memorandum No.3 General Design Memorandum PhaseI Plan Formulation Main Report.
3) Gila River Basin New River and Phoenix City StreamsDesign Memorand~m Nn. 3 General Design Memorandum PhaseI Plan Formulation Appendices.

I am particularly interested in the ACDC project.Some information I would like to see that does notappear to be specifically covered in the documents I sawinclude the following:

A) The engineering data, criteria and computations forthe standard project flood and the 100 year flood fortributaries from 16th Street to and including the CudiaCity Wash.

.( ";(C1L.1 {[Ii dl ,r ~
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Mr. Norm Arno
1>.pril 20, 1982
Page 2 \\ .

•
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t.. '\.4'" -B) The design criteria and hydraulics coefficients,'t ~ considered in the design of the channel, particularly inI C·:/- .' the vicinity of the Biltmore Properties.,
(

. .r' C) What measures are proposed to handle 11 to 12 feetj;Je....'/ . per second flow velocities.
" t \ )

\' D) In the reports, mention is made of alternative
if

routes considered and rejected because of cost. I wouldlike to see information as to the relative costsconsidered at the time of selection. c;~;..(....

E) I would like to see the documentation regarding tpe .aesthetic statement in the Envi ronmental stacte'l'ent. rl-:r ..../t,j ~
( l-.Jct. .. _ ~F) I would like some explanation as to why protectionfor a 100 year flow was considered as opposed to anyother frequency./.,~l !I.... :1.

G) I would like to see the extent of the materialscollected on archeological and historical sites involedin the project.

jz

Any help you can give me in my overallunderstanding of this project will be greatlyappreciated. I am gathering this information on behalfof my client Rostland Arizona, Inc. I look forward tomeeting with you on April 21, 1982. )

Sincerely,

•
-" - --- .- ---
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DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT. CORPS OF ENGINEERS

P. O. BOX 2711
LOS ANGELES. CALIFORNIA eooS3

SPLED-DM

10 MAY 1982

----
Mr. W. Scudder Gookin, P.E.
W. S. Gookin & Associates
4203 North Brown Avenue
Scottsdale, AZ 85251

Dear Mr. Gookin:

---'--+-
_.~

----L-'
, ---'

•

You, in your letter (20 April 1982) and at a subsequent meeting (21 April 1982)
with members of my staff, requested our assistance in providing answers to
several items requested on behalf of your client, Rostland Arizona, Inc.,
relative to the Arizona Canal Diversion Channel (ACDC). As requested and as
discussed at the referenced meeting, the following information pertaining to
your items A through G are provided:

a. Item A: At the referenced meeting, you were provided with a draft copy
of the report, "Gila River Basin, Phoenix, Arizona & Vicinity (including New
River), Design Memorandum No.2, Rydrology, Part 2", April 1982. This report
presents the development of design discharges for the ACDC and selected
tributaries, including Cudia City Wash.

b. Item B: The ACDC is being designed in its entirety, as well as in the
vicinity of the Arizona Biltmore Hotel, using standard design procedures.
The wall heights of the channel were determined by first computing the depth of
flow assuming gradually varied flow and using the standard step method with a
Mannings coefficient of 0.014. A freeboard of two feet was added to the
computed water surface.

c. Item C: A concrete channel linin~ reinforced with steel bars will be
used from Cudia City Wash to Cactus Road, a distance of about 14 miles of the
17 mile length of the project. The reinforced concrete lining will be more
than adequate to handle flow velocities of 11 to 12 feet per second.

d. Item D: Information as to the relative costs of alternative routes
considered were developed prior to 1975 and have since been discarded, in 1981,
as part of our files and records reduction campaign.

e. Item E: This request was satisfied during the meeting held on 21 April
1982. Representatives from Environmental Resources Branch presented
alternative esthetic plans for various reaches of the ACDC. Similar esthetic
treatment alternatives are presently being developed for the reach fronting the
Arizona Biltmore Hotel. The alternatives will be presented to Rostland
Arizona, Inc. in May 1982.

~~ .,~.- - ..__•• ___._.............-_ ...,-.. ... I '"
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Mr. W. Scudder Gookin, P.E.

f. Item F: Optimization data were developed for the ACDC and downstream
flowage easements, as di scussed in our report, "Gila River Basin, New River and
Phoenix City Streams, Arizona, Design Memorandum No.3, General Design
Memorandum Phase I, Plan Formulation", dated March 1976. The ACDC and flowage
easements along Skunk Creek, New River and Agua Fria River were subjected to
analyses for a range of flood frequencies to determine the economic optimum
plan, which is the plan that the average annual benefits exceed the average
annual costs by the widest margin. The maximum net benefits were found to
occur at about the 100-year frequency, which is the level of protection
recommended in the interim survey report for Phoenix, Arizona and Vicinity
(including New River) dated January 1964.

g. Item G: A survey of cultural resources was conducted by Arizona State
University (ASU) , Department of Ant·hropology, under contract to the Corps of
Engineers. The findings of this survey are available in the report entitled,
"An Archaeological Survey in the Gila River Basin, New River and Phoenix City
Streams, Arizona, Project Area". Copies of the report are available at the
ASU, Department of Anthropology and at our Phoenix Area Office.

In addition to the above, you requested at the referenced meeting information
on: (a) Public Law 92-500, Section 402-National Pollutant Discharge Elimination
System (NPDES) Permit; (b) additional risk exposure of floods exceeding 100
year event and; (c) whether or not the Arizona Biltmore Hotel and the Wrigley
Mansion are historic landmarks. Our response follows:

a. NPDES Permit: Discharge of water from the ACDC into Skunk Creek
requires a NPDES permit. Permit application must be filed with the
Environmental Protection Agency and the Arizona Department of Health
Services 180 days prior to discharge into Skunk creek.

b. Additional Risk Exposure of Flo~d~_~~ceed~~~_lOO-yearEvent: The
existing Arizona Canal normally intercepts flood water from drainage areas
adjoining its north bank until the volume of water exceeds the capacity of the
canal. The remaining water then flows over spillways on the south bank and, if
these are inadequate, overflows or cuts through the south bank at random
locations. The ACDC to be constructed along the north side of the Arizona
Canal will intercept all flows up to the lOO-year frequency flood, thus
providing a much higher degree of protection than the canal which is not a
flood control structure. If the flood water exceeds the capacity of the ACDC,
it will overflow into the Arizona Canal until the canal capacity is exceeded.
The remaining water will flow over spillways on the south bank and, as under
existing conditions, overflow or cut through the south bank at random locations
when the canal capacity is exceeded. If we find that construction of the ACDC
could increase the risk exposure over what currently exists when floods of
greater magnitude than the lOO-year frequency flood occur, we will study the
feasibility of providing spillwuys on the ACDC near the existing Arizona Canal
spillways. .

2
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c. Are Arizona Biltmore Hotel and th~__Wr!g~ey__~nsion historical land
marks? Based on a conversation with the Arizona State Historic Preservation
Officer, neither of these properties are included in the National Register of
Historic Places, nor are they designated Arizona State Landmarks.

If you have any additional questions, please contact Mr. Nick M. Romanzov. the
Project Manager, at (213) 688-2754.

Sincerely,

NORMAN ARNO
Chief, Engineering Division
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Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona
Attn: Mr. D. Sagromoso, Manager

Re: Alternative Flood Control in Reach 4 of the
Arizona Canal Diversion Channel

Dear Mr. Sagromoso:
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RECEIVED

~.PR 07'83

f~ CH ENG HYDRO
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At the request of our client, Arizona Biltmore Estates Village Association
we have undertaken a conceptual study for determining the most cost
effective alternative to provide flood protection at the east end of the
reach. The attached report sets out an alternative which, at a
conceptual stage, has a potential for providing protection from the 100
year return frequency flood event. In addition, the alternative would
substantially reduce capital costs to the Arizona Canal Diversion Channel;
materially enhance the esthetics of the area through the elimination of an
open channel; and reduce the taxpayer's future debt financing obligation.

Before we proceed any further with our study we, on behalf of our client,
wish to have the District's concurrance in the technical and economic
feasibility of the proposed alternative. We are aware that work towards
making the ACDC a reality is currently underway and that, therefore,
time to affect modifications in concept and design is critical. We are
most willing to accomodate your needs in facilitating a conceptual review
in whatever way may best assist the review process.

In order to keep our client informed regarding the project's status may we
expect to receive your review comments by April 29th? If that date is
impossible to meet please tell us when we may expect to hear from you.

Sincerely,

PRC TOUPS, A Division of
PRC Engineering, Inc.

Edward A. Adair, P.E.
Vice President

EAD/sk
enclosure
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SCOPE OF STUDY

Tho purpose of this report is to investigate an alternative solution for flood

protection in the eastern study reach of the Arizona Canal Diversion Channel

(ACOC) from 24th Street to 40th Street. The scope of this report is to

valuate the alternative on a conceptual basis.

GENERAL BACKGROUND

The U.S. Army Corps of Engineers has considered providing a concrete lined

rectangular channel to intercept and convey flood flows from the drainage

area of about 7.7 square miles in the two mile long study reach of ACDC (See

Plat O. The concrete lined channel is designed to carry the lOO-year

frequency flood flows ranging from 6900 cfs at its upstream end near the

Cudia City Wash to about 8400 cfs at 24th Street.

An alternative method of protection has been studied from a conceptual level

of effort which can reduce the capital cost as well as the ~esthetic impact

while providing a flood protection from the 100-year frequency storm.

ALTERNATIVE EVALUATION

General

In the alternative evaluation, two detention basins are considered (Plate 2).

These basins will collect and detain flood flows from the 100-year frequency

storm. A large size storm drain is provided at the discharges of each basin so

that the basin size can be minimized. The storm drain will extend along the

north side of existing Arizona Canal to discharge into the proposed ACDC

1
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immediately west of 24th Street. The storm drain is sized so that it can be

placed within the Salt River Project (SRP) right-of-way. The attenuation of

the flood peak achieved as a result of detention will reduce the design peaks in

the ACDC throughout its remaining eight mile reach west of 24th Street.

Consequently, downsizing of ACDC will be possible for the eight mile reach,

resulting in capital cost reduction. Comparison of capital costs between an

open channel design and the alternative appear to show a significant reduction

of 5.7 million dollars with the alternative. The attenuation of the flood peak

through the basin alternative also has the potential effect of reducing capital

costs an additional 17.5 million between 24th Street and Skunk Creek.

Cudia Ci ty Wash Basin

The first basin comprised of about 39 acres is located on the southwest side of

the intersection of 40th Street and Stanford Drive and would be located on the

parcel which is presently being used by the North Phoenix Country Day SchooL

This basin would have an average depth of 21 feet and would collect and detain

flood flows from the Cudia City Wash. A large ungated outlet in the form of a

72 inch reinforced concrete pipe would be provided to continuously drain the

basin during and after t~e storm event. The outflow from the 72 inch pipe

would then be discharged" into a ten-foot by eight-foot concrete box conduit

which will run along the north side of the Arizona Canal 3430 lineal feet

westerly to 33rd Street.

Cudia City Wash Basin - Summary:

Drainage Area

100-Year 24-Hour Precipitation

Runoff Curve Number

Runoff

Runoff Volume

Estimated Outflow from 10' x 8' box

Required Detention Volume

Freeboard

Basin depths (varies)

Basin drain tim e

Basin Size
2

5.23 Square Miles

4 Inches

91

3.0025"

840 AcFt

500 cfs

500 AcFt

1.5 Feet

17.5 to 40 feet

1 Day (Maximum)

39 Acres



35th Street Wash Basin

The second basin comprised of about eleven acres would be located on the

west side of 35th Street and about 1200 feet north of Standford Drive. This

basin would collect flood flows from three unnamed tributaries draining about

1.5 square miles of watershed. Three inlets would be provided to intercept

flood flows from these tributaries. The basin having an average depth of 22

feet would detain about 130 acre feet of runoff during the 100-year storm

event. An ungated 60 inch reinforced concrete pipe would be provided to

continuously drain the basin. The pipe would connect to the ten-foot by eight

foot concrete box conduit which comes from the Cudia City Wash Basin at

33rd Street and the Arizona Canal. From the junction at 33rd Street and the

Arizona Canal, the box would be enlarged to a ten-foot by ten-foot size and

extended westerly 6780 lineal feet adjacent to and parallel with the Arizona

Canal to the ACDC now having its eastern terminus located west of 24th

Street••• 35th Street Wash Basin - Summary:

Drainage Area

100-Year 24-Hour Precipitation

Runoff Curve Number (Wtd.)

Runoff

Runoff Volume

Estimated outflow from 60" RCP

Required detention volume

Freeboard

Basin depths (varies)

Basin drain time

Basin Size

3

1.5 Square Miles

4 Inches

88.3

2.98"

234 AcFt

250 cfs

130 AcFt

1.5 feet

15 to 32 feet

1 Day (Maximum)

11 Acres



Biltmore Storm Drain

In the watershed of about one square mile which directly affects the Arizona

Biltmore Estates, there are a series of existing flood retarding elements

including detention basins, lakes and drainage channels which compose the

Biltmore flood protection system. This flood protection system was sized to

reduce flood flows which occur from a ten-year two-hour storm event and are

therefore, presently undersized to effectively contain the 100-year 24-hour

storm event. Our preliminary examination of these elements lead us to the

conclusion that enlarging these facilities would not be cost-effective. In this

alternative, precast concrete boxes were considered to convey the IOO-year

flood flows from the Biltmore property discharging into the ACDC west of

24th Street.

Presently, storm flow from about .36 square miles concentrates in the

retention basin located immediately north of the Arizona Canal and east of

Biltmore Hotel tennis courts. In the alternative, an inlet structure would be

provided to intercept the lOO-year flood outflow from the exiting retention

basin. The intercepted flow would then be carried by a second ten-foot by

ten-foot concrete box conduit laid parallel to the box conduit coming from the

35th Street and Cudia City detention basins as discussed earlier in this report.

The second box conduit will also terminate at the ACDC west of 24th Street.

A major portion of the Biltmore watershed drains through a tributary wash

which terminates immediately west of the Biltmore Hotel and north of the

Arizona Canal. A third box conduit (ten-foot by ten-foot) would intercept

flows from this tributary through an inlet structure. The box would be

extended about 1750 lineal feet to the ACDC west of 24th Street.

4
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Biltmore Storm Drain - Summary:

Drainage Area (Varies)

100-Year 24-Hour Precipitation

Runoff Curve Number

Runoff Peaks (Varies)

Storm Drain Size

5

0.4 to 1.0 Square Mile

4 Inches

91

800 to 1400 cfs

1. 10 x 10 Pre-cast box

2. 10 x 10 Pre-cast box

.. • " j " ...~", 1 ,
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CONCLUSIONS AND RECOMMENDATIONS

An alternative solution of flood protection for the eastern reach of Arizona

Canal Diversion Channel (ACDC) was investigated in this conceptual study.

Based upon this study, the following conclusions are drawn:

1. The alternative to ACDC is feasible in the study reach. This

alternative consists of a combination of detention basins and a two

mile long storm drain system as shown on Plate 2. It will require an

estimated 50 acres of land which includes two existing residential

homes and the North Phoenix Country Day School property. The cost

of this alternative is estimated to be 25.2 million dollars based upon

1982 land values and construction prices as compared to Corp's

present estimate of 31 million dollars for the same reach. For more

detailed cost estimates, reference should be made to the Appendix.

2. A reduction in the flood peak will result for the entire reach of

ACDC, thus making possible the structural downsizing of the entire

ACDC.

3. Improvement costs are estimated to be reduced by 17.4 million

dollars (1982 pricing) for the reach west of 24th Street and extending

to Skunk Creek.

6
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4. The estimated savings using the alternative is summarized below:

COST
REACH ACDC ALTERNATE DIFFERENCE

Eastern Reach
ACDC East of 24th Street 31,000,000 25,223,000 5,777,000

Western Reach
ACDC West of 24th Street 130,837,000a 113,343,000a 17,494,000a

TOTAL 161,837,000 138,566,000 $23,211,000

a. Does not include reduced cost of right-of-way, utilities, bridges, etc.

7



AVAILABLE DATA AND REFERENCES

For the purpose of this conceptual study, the following references were cited:

1. U.S. Army Corps of Engineers," Gila River Basin, New River and

Phoenix City Streams, Arizona, Design Memorandum No.3, General

Design Memorandum - Phase 1, Plan Formulation." March 1976.

2. U.S. Department of Agriculture, Soil Conservation Service, "Arizona

General Soil Map", Portland, Oregon, December 1975.

3. U.S. Department of Agriculture, Soil Conservation Service, "Urban

Hydrology for Small Watersheds", Technical Release No. 55, January

1975.

4. U.S•. Department of Commerce, National Weather Service,

"Precipitation Frequency Atlas of the Western United States",

Volume VII - Arizona 1973.

5. City of Phoenix, "Storm Drain Design Manual, Subdivision Drainage

Design." October 1972.

6. Arizona Department of Transportation, "Hydrologic Design for

Highway Drainage in Arizona", Phoenix, Arizona, December 1968.

7. City of Phoenix, "Quarter Section Maps."
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COST ANALYSlS

A conceptual cost analysis is prepared for the alternative studied so that a

cost comparison can be made with the planned Arizona Canal Diversion

Channel for the study reach. The analysis is based on the 1982 price index and

only includes major elements of the flood control improvements. It is also

assumed that the storm drain facility which runs parallel to Arizona Canal will

be contained within the Arizona Canal right-of-way limits. Consequently, no

right of way acquisition cost is considered for placing the drain facility along

the Arizona Canal.

Cost Summary (1982 Price)

ACDC
Present Estimates

By Corps

Eastern Reach
ACDC East of
24th Street:

Cudia City Wash Basin
35th St. Wash Basin
Biltmore Storm Drain

Alternative
To ACDC

15,877,200
4,879,000
4,467,000

Cost
Reduction

Western Reach
ACDe West of
24th Street:

s 31,000,000a $ 25,223,200 $ 5,776,800

$ 130,837,000b $ 113,343,000b $17,494,OOOb

$23,270,800

a. Prorated based on Corps 1982 Estimate of 53.4 million dollars for the
ACDC - Cudia City Wash to Dreamy Draw.

b. Does not include reduced costs of right-of-way, utilities, bridges, etc.

10



The cost estimate for various elements of the alternative is summarized
below:

l. Cudia City Wash Basin including outlet drain:

Construction costs:

Excavation 1,459,000 C.Y. $ 5.00 $ 7,295,000

Drop Structure 1 L.S. 100,000

Fencing & Gates 52.00 L.F. 7.00 36,400

Landscaping 78,000 S.F. .60 46,800

72" RCP Outlet Drain .250 L.F. 125.00 31,250

1-10'x 8' Pre-Cast
Concrete Box 3,430 L.F. 325.00 1,114,750

Subtotal $ 8,624,200

Right of Way costs:

Land 39 Ac. 50,000 $ 1,950,000

Buildings 83,000 S.F. 41.00 3,403,000

Subtotal $ 5,353,000

TOTAL CONSTRUCTION AND RIGHT OF WAY $ 13,977,200

CONTINGENCIES 10% 1,400,000

ENGINEERING & ADMINISTRATIVE 5% OF 500,000
CONSTRUCTION COST

TOTAL $ 15,877,200

11
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CONTINGENCIES 15%

ENGINEERING AND ADMINISTRATIVE
7% OF CONSTRUCTION COST

3. Biltmore Storm Drain

Construction costs:

2 - 10' x 10' Pre-cast
Concrete Boxes

3 - 10' x 10' Pre-cast
Concrete Boxes

Subtotal

TOTAL

2,200

1,750

L.F.

L.P.

760 $ 1,672,000

1,140 1,995,000

3,667,000

$ 500,000

250,000

$ 4,467,000

13



ACDC COST REDUCTION - WESTERN REACH

The ACDC is presently designed to carry 8400 cfs Peak downstream from its

location near 24th Street. With the proposed alternative in-place this value of

peak discharge (8400 cfs) will be reduced to approximately 2200 cfs. As

discussed earlier in this report, the reduction in peak will be achieved by

detaining major flood flows in to the Cudia City Wash Basin and 35th Street

Wash Basin. With the reduced flow, the present size of ACDC ~an therefore

be downsized. The following tabulation indicates modified channel cost for

the western reach of ACnC:

ACDC
Present Estimates Alternate ACDC Reduced

by Corps reduced cross-section Cost
ACDC Reach (1976 Price) (1976 Price) (1976 Price)

24 th Street to
Dreamy Draw - 7,030,000a 6,154,100 875,900

Dreamy Draw to
Cave Creek Wash 19,470,000 15,398,900 4,071,100

Cave Creek Wash to
Cactus Road 17,500,000 15,912,800 1,587,200

Cactus Road to
Skunk Creek 14,600,000 13,299,000 1,301,000

$ 58,600,000 $50,764,800 $7,835,200

Reduced cost (1982 Price index)= $
= $

7,835,200 x 1.8606
14,478,000

14

2,916,000

17,494,000

a. Cost prorated from ACDC - 40th Street to Dreamy Draw based on
length in feet.

Reduced cost engineering, design,
Supervision &. Administration = $

....:...-_~..:.....::...:....L..::.....:;.~

Total $



...

If f'87, 200 :

.- ---":"'--- -- -·----1
; . I

I,,
I_. !
i,..

... .1. __

/3,1f-i9, 000
I

I .f=4sfan .. .
: fZ es::1en :

---_.----_ ..._~ ._-
I II . .
!

12Mo~._

'western
Re".ch

: /0,000
••

. ...J ... _.
I,

. _.. j . - .
Ii .-.-.

. ~~7li1'N
!

,
.---;---- .------i-----.---'._--...----- ---

. .

. Aax:...

1--
_! 15COO

• 1,

I__ 0 • •

1,6000, ...

DATE .:3/2//83. '

I I'1 - '-- . 1-- .
... ! ;.

to ~T IZ £Ol{c.Ti oN ;-:- .

36000 _

BY 1tz(2 CLIENT __--:A~E;::...V~A..:.__. SHEET NO. _--:...._OF L

CHECKED DATE JOB ----.:~...:-.'-:!X=-----:..A.:..:...i/ tt':...:....:i7l_q....:...t7_._Ye JOB NO. 603. q 0') -3

I i----.. ------------ . i
'm16~ .f{..O\'J~ /tc-CG __ I --

: I
..__.. ;-_. ','-'" .. - .

,
I .

I
i
,

1 04

; .~ Ac.rx: A-Lfernc,h'~
Rea.clt -

1~ ~~__--_;__-_~l0~_=~~_' .fa Awe :------.-(-1"'7-;.- Q_-;(',)

_; .. _. __.. _ I _ I .(I'l?{ M({)_: (1"17£ PrireJ ( • rn t..

:<l~~Ii- to- ¥~ lDt4W i- -_::7, 0 J~ 000 ~i I, I~ 4, /60 • t\>_ 31r, 10' :

;Dt~1=-1k~--ti~(~~ ·-~~_·__--_·-jq~.4701-00q--: -.J5/jer~(100 __.-.- ;-.-4, 07//100 __ '

• ._._ _. .. /__ . .. . __ ! i _:. _ 1._ . __ ,

~ve U-eet. t (gc.~.. i 17 f S\)o,OOr) .. !. '. 1'5, 01f2t ?>oo
! : : . i'" ..._ ..- .. i _"_" . _ _-+-._ .. __ . ___." _ .

ucteu, CO. J £~k :0-etl j4,. 6(fJf CKJo.J
; 'I . I
: I I

; ; ~ . : I I

!_;-~~, 1- -- ,~-_ r69,6~~1 -/50, 7it,BOO ..h,8~ l~_i
I·: .', '---- ;w~if0lu(Jm-.\~~t.~·{el~O~7/~3f;~'if.%,,& ·i
~ra'kd~d 6Y1 I~th i~ tt. 1- • --- $/4r478,()Oj----C-.--.-~1

CONSULTING ENGINEERS AND PLANNERS

_. ch tmnel UVIS fruc:P'o h

: ~_.~ _.: ~__-~ __.5~t1t)~1 __:._.0~~_·.A.C:O~+'S~---.-, ..
I

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

, _.._- -, --
: j i

--.-----'-----.e -_._- - ~ ------..-...-1...'- ------- . ---.------ - -_._-- ----- ---.

~ § - --- :._. ~ -- -.- •~ ~.... ~ ~ .. ~ ~
~ ('() . - .--' ~ ~ . -. . \J ~ ~ ~ I:J:>
C '",. t _ -s::.
~ o' ,.~ -i'-"'- ~ -1: ~ ~ - ~
C) ~._-- -:~ \I) - - _.. . (:, II) ~ V) ~ ")

1.1'1 "

PRe Toups

---- ._--_._-------'..._--- ----_._. - -----_... -_.
;--.31000---'-Z;OOO --': 10,000 i 5,000 ; 230) Irvrx Avfl"?IJA-1/vt: FLOylS /IJ (F.J
,. t- ,_ Id 14 '"'"

:=h=~==:b~==:d====.t."="=~=~_=_---=-.=-=---
AcDc



CONSULTING ENGINEERS AND PLANNERS

~eAMYDR.Af0 -.
S,TA 7/2 00 _

z-z/
~....... ,

:s:= _ =:e:::z: 5 .i.f- , .

r-efrC1/ . Ff!.Of1 2A th ~T TO
$.TA 80,570

. -koc

._. ..

AIf£. R.o rJ ._ ~ 2.50 cJ.!
_ _" ..:: Io~ ~ fpJ

I

- - - - - -. --- -------- ._--_. - --- ._--------- -------
!

CHECKED DATE JOB JOB NO. _

--- '----"----"-,
j
I

IJ- "'"
PRCToups

BY DATE CLlENT SHEETNO. __2 _OFL

. ,
.$> I

~ 5~; ~ 00'. :~=-i
.. I -I

i

~ 77. '?;o((, '!
i,
I,

..

W+- ,- 7J32.(·~·. e
i _ :

; I ' -I.__...!

~~·~--~1~j~~~-f;y '-b~&:; d4' -:-.---.--...--.....-.

: (3q'-/~ ') x',' +hicl. )( (80,370 - 71200 )L.F. t i
7

~'X:F

I

R~J:~ ~

7/32_L'C__. .. __ . ._.__ .

_. . - .

.. _. __ pe-F, ... Ta!ok.9'
J

__ A8'22-:f,~e.J,~o..j-L-
• ' I

__ I • _. I... _ • : _

Esf--'Nlali ~t- of ~e.JI'). ~ufR.,:
I I : __ .)

.. va/.: ~CJf~ (ir;~rJ- )':+ ~u~ (;;"(1/~) _:: ~(,( 7~~ (,Y...· f- ~C!t 009... -= 11~; 7((0 (If, !
, I I . _ ,

I --· ..-~+~--:CActflt U~~~)t~(~t.(~HV~-p1t.-~~t-+~-_S~~(------ - .~ -. -- ....
. : ' i -:: I( 867, 6aa + '4 76°, OO'J -t 1,430, 000 +1, goo, 00,0

. i d.. ;. ;
I ...' ,';' - : £ . -1-'i'- -- ;.'t'q, fJ ~l, 60-0' I --- .: I

. f9 B~? 6 ! - $' -. . . . . . .1
. . ~ '... 0,,11- _. C9'J~__, .. :::_.. /_..!.__00 _12.6(7 oo_c:L.=-_ 77-80-1..0 ~ ._. _

J,
j

1. -

(fO' kc,R --' AI.- fftNATltl£ -:

. ..... ._ .!tiff.8-l1 vJ_ __=.41so.. 5\)00__ _

:: 11$"b cfs
V : 16,g f1'S



.3 OFL

. _ (8.

w+-:; ,?8/30 b 'I

- { :120 ~~
. - _"':._ - l.) r I -- .

I- . ---
!

-- - -, _. - f" I
_far_~.....,od::~ )!--~/4.-~---L~- ..i~f!l-;.-.-'117.0 _!.#.:"j~ __ Y-.ir- ;:. .17 ~/30(Ur',

k)~ of e.4rM w~':: -: EYC4V~h';~ ! ~f- + EVlf.li ~X(~v(,feJ MC11f!l/"{ 1
, U:w1f~ (1)' OJ

-:: . $ I. 60 + ~. to
__.__ . . $ _/.go :

_. .vol~t1ie rf

L.<lf- - :f §L;( 9<.b· -t- 32A,QSO

. .__ . __ .= I $_375/ ?J5~_

-.- --._-- ----------,-------- -------------;---------·----i -----.------

CONSULTING ENGINEERS AND PLANNERS

BY DATE CLIENT SHEET NO.

CHECKED DATE JOB JOB NO. _

.
"

~'I IJk -\"

PRCToups

i
-I

.,. -- '-1
j

:
1-·
I

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

1

-.
j

I
I-i I

1-- - -- - r
;. 1

. : : i ; I I
••_-------------._-... - 1 -------------------._•• _

I I I,-::
1 I

I ;- --I

I
I
!,
I
I

- - , .. I

_.. -_..._-----:----_._--_:---"!-----
I



1..11 '-'

PRCToups
CONSULTING ENGINEERS AND PLANNERS

CHECKED DATE JOB JOB NO. _

;_._--- - ------------_._--_.__ ._._---_..._-_._- -----.-. -.p_ ...._.-- . __. __ ..

,

BY DATE CLlENT SHEETNO._-..-..:4_0F 7_

i
c~ rt' Creek (.sfl1. 480(0)

/tcrx ,f?£~
;

.--- - D~f7f.l DrtW (Stq. 7-'2(0)' +U.

. til AzDc -- atf.cW'~~ !AOw_~·I2.J~~Cf:s-
--._- _. ;-. V- -. {o11'J-I;

...

- .._- . - ._._-_._-- ._---------.
1V

tffJ 1t-z1i- - AIkrn~h~- -.- Ro~ ~ 7,StJU tE
V '=- 10 ff£ :t

... 34-' ...

.-

Red u(,~'lI11 ri) ~(,lt t!- rt4~' rtM 01is ( TOf ~ bafftM .s~0s) :
--_.-. -.. -... - -_. - .- . __ .. - ._.--.... ~-. ,- - ... -- ..-- .-- - .• --. -- -- - .-

, = 57- ;:;1 = O. -<1035 /0 '
57

. i _ _ _._

:: 871/000 .f- 5rf; 100 1- II J7J 8, Cfoo + 25~ ff7°
-f--'----.-- ----.-----.- . ... i

:;. __ 3 f JH 800 . . .: . . ~. __ :
" :-- i ..:

. I I
-I .1

I i
! I

I __

I

I
I--- i ---.

.. --. - I

!
i _

____-.:.._1 _

--

T~I

_to~f Re du.(,~·ot)-:

. -.... -Z;;;c'.--b~-m-~ .~-i~-b :---··---7ZE-;()-·~-i.- t--o. ~;35" x i.g I$l. v.-; 0$n9
1

000

~c... t0p cSl~b It, joo (.~. X' 0, 'I03~ X //2 4/c.r, ;: 5 rI, ~O'a
/

- : I.- .. ··---,-PO;-:;I;;d·~-·c;;,;.,T-l;- .sit·e(·- __ - -$--'/6 ~~ 000 + 5,300, ()(;O

77; ~OU {. r, + 3<1';0<7J Co '( 01-

i !

i . i - 'r ..

~ (c~'~f';'~ r.aiJ _.--b6 ffp!YI_J/g.~~ _~·-_7J, ..~0!....~ 'f, _4!~_~__~~;I(_. y. ~_ . .tjS .~BI_trqo
Tof S/tib - /L-/30v y ,[10$;,£ 19 t/{,({ _~ , t1~ lf70 '

,
, I

,
!
1 '
i
~ .

i .
I :.. - -- ..

1--:
1-- ;



. I

~ I
1.,8 v

PRC Toups

.e
CONSULTING ENGINEERS AND PLANNERS

BY DATE CLIENT SHEET NO. __:::'i_OF1-
CHECKED DATE JOB JOB NO. _

._-------_..---------_._..._-----_ .. --. -_.. _-. .
-- • t

VD{qh?e.. of

= 4 q tr I 07f{ (.y,

.unif. __ (;:Jr_ of .. 'ff:':rfr:0rt~ f I&';; IC1,

c.'f
c.F

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

= 23' VJI'cL~ 'f.. 2r
t
~~ y. 25/~ L·P >r.1.

27

e'
.....

f3/ISI, s~ +- 9gq,3(Jtj

~ 4, 07/, 100

i -
I

------- - --_._- -_.- -- - . _._- --I ._- -

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

, I
I: Ir~~----=---J-;-.-~~-!-. .-~- ._~ -t---~- ..-.~-~ .. --.----.---. ---j--~:.--.. ----':- --,--.

; : 1 I ; . .. ,-

e.
,-._
I
I

I
I

,
r + ••

I

I _oj
____'-1.



I
i
1 -

iJl ."

PRCToups
CONSULTING ENGINEERS AND PLANNERS

BY DATE CLlENT SHEETNO. 0 OF_7_

CHECKED DATE lOB JOB NO. _

- - -" .0;-_'. -------- --:-----.---~-_.__.-----7------._- . O!

k6a -i~· I

... i .. '.. ..... 1 ..! I

·Cat( (tfe /:- (&4 .. 43 OW) : .. 1:; .'" . ~.~-fr0 ... ~k I 2.4010 )

.. . .... ....._. ---...-.----c .. _ ~ ..._._.. ; .: .... _._~i
,

• -_-0

!

L/) ACQ.

,.

:'

. !

. df) ./tz1:K.

._._---.. -

!

&Jl- {(Qd~ ci\~: ,
. ~ ~ $

U:rr,(. : bdpM 6Lt~::.. &~t 6o.0_l r Y, _1 Q·Zlbl y.U 1G'l-._.. 43S,4~

PaYt-, (~lN)t ~ s.r-eel:: 1.491.,ooa ~ 2,C;'2f,ooo = iJo~/c.~
_ ; b8, 6(fJ (, t. 4- 63/ g01l

I I

.. , ---·l(~~+~t- srtd.). :~/)~.....(d~:. .=~· b~1 60) ~, ..t1~7X .. 303~.. Vc,< :;; _. ~ ..~71/g90.
- i .. . ,.' . I . .....:

I ' I

ntd; rfd.L-.{,~\~. ~ .....~L w~ ::. ~ 407/ ~ 00,
Ii!, _.. ! .... .-J .... : ... - . .... - 1 • - ......

b. /) L ! ,:. '-...... forti:. .W-~ ~v(l\~l !--._._.-
, i.-. ... I .. . _. ._. . .... ..

:_. Vol,. '0 ~_ fi~(th. ~~_ -=- 17' 0id~!_ L~.~~ )(. ~~o~ ~.~. x.-t7 ~ b 377, ~oo C·&{
i j I !:

.__ ..~Je&d'M_~Pi. _'Eu·rlli ~t,_.l~~_~ .._-3iJ, ggv~(~i xi I ~jL..'i_~~±6~o, O.If.Q ..._
j I ! . : i I

:[ ~t &J~ ~kLh'~ ~$ I, sn~oo T i~
I ._ ! ! .- ,

,-- . ~

.__ ' '. I .--'-.' ~

I.

i

I
. I



1..11 "..
PRCToups

.• CONSULTING ENGINEERS AND PLANNERS

BY DATE CLIENT SHEET NO. __1.l--0F L
CHECKED DATE lOB JOB NO. _

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

/tUX, !le(;. cit I
---,------'-- i

I - -.. -t

·__~ .._L~ c~ .._( ih:,' 2A-P0~ j~,: ~i;.__._~~ Ii k._ Creek L.str~J ~.()O~. . __ . •••_._•.

,,

CJ h". 'Jui~- . _Fldl,J _~ :-~I ooo ~s .~~-/~-'·---/;A-_~-r;: _
, ..
(I)

-

frWc

L
. ·.1

I

--

dO ftt-D~ AH.

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

650, 53 <l Co Y,

" -------;?'/--,--. 5)<] /8" - - .,;;1:,-'
I 1-oCf I

20/ 4CN l-oF

EarR~ft">i.: ~~ t: 6Sl S)o ('1. y. 2 ~/c..'i t: 1; 11301,0~(J.
I

r- ---.---. -'-,------ -----;---- - . -.-: .---- -- ---- .. , ..--. -.-- .. -,-----

i -
i

,
-l

---'-1 --- -
__ 1 . _

------~- ----.,- "-

- I

: . i
L -.-I ,

I
I
I '.

I· - ,
I

• _.. 1
I

I

-~
I

. - _I,
I_. -- (



•

•
,,'

••
•

•
•

....
'

J
"

."

t \ 0
0

;J
J

;J
J

1
"

J>
rl1

-
rr,

(
)

Z
-
i

J>
C0

0
G

)

~
Z

rl1

l>
'"

tJ
0

J>
\::

)
0

::
0

."
;J

J

0
0

f'T'
1

0
'"

tJ
."

J>
0

r
(f

)
0

CD
rn

~
0

.i!l
$Q

aI
P

4-
i'Si

M
R

8£
0

1$
A

#
G

U
;.

fA
"
.
~

-





c. c

TOWN or
~ P!n!DIS~ V!LL~Y

OrrIct or TOWN MANAGER
6401 EAST LINCOLN DRIVE f\rr n)lTT?n, mSTRICT

TOWN or: PARADISE VALLEY. ARIZO~.,lJi>:5:C-·····-- 0
REC~Tr= -

PlIONt: 919·7112

DEC 30 'S3lecember 29, 1983

Mr. D. E. Sagramoso, P.E.
Flood Control District of Maricopa County
3335 West Durango
Phoenix, Arizona 85009

Dear Dan:

•

Thank you for sending me a copy of your 15 December 1983
letter to Mr. Adair. The Town is certainly supportive of your position
that the alternative proposed by Mr. Adair's group should not be recom
mended to the Corps of Engineers. As you know, the Town feels very
strongly that the alternative approved several years by al I municipal ities
involved, as weI 1 as the Corps of Engineers and the Flood Control District,
is the plan that should be pursued and constructed. The detention
alternative proposed by Mr. Adair is not acceptable to the Town of
Paradise Valley and would be fought by the Town should an attempt be
made to implement this plan.

I hope that this issue is now finally put to rest and that
we will proceed posthaste to contract the diversionary channel which
wi 11 provide flood rel ief for all parties concerned.

Again, thanks very much. I wish you a very Happy New Year.

s~
Oscar A. Butt

OAB/emb
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D, E, Sagramoso, P,E" Chief Engineer and CenerClI Manager

,-

•
'~JFl'o~D ~,IW':0"RO~,
, "DIST leT

\ - -
0[-- ' .

MAR/¢OPA \

, CoUl>/.TY
1 9S'P-'

I

DEC 1 ;) l:)oJ

FLOOD CONTROL DISTRICT
of
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3335 West Durango Street • rhoenix, Ari/ona f3',009

Telephone (602) 262-1 SOl

BOARD of DIRECTORS

Hawley Atkinson, Chairman
Ceorge L. Campbell

Tom Freestone
Fred Koory, Jr.

Ed Pastor
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•

Mr. Edward A. Adair, P. E.
PRC Engineering
4131 North 24th Street
Phoenix, Arizona 85016

Dear Mr. Adair:

As you know, the Flood Control District submitted your conceptual study
of an alternative to the ACDC to the Corps of Engineers for review of its
technical and economic feasibility. We have now received the Corps'
conclusions concerning your proposal and other alternatives developed by
the Corps. - ,

At the time your study was submitted, the Corps of Engineers was
preparing to develop design alternatives to account for the impact of
sediment that will be carried into the diversion channel during periods
of flooding. Sediment transport had not been considered during the
initial plan formulation and is not reflected in the Phase I General
Design Memorandum plans or costs.

Because the Corps needed to develop data in more detail than was included
in your study, the alternative you proposed was refined in their new
analysis. The results of this analysis show that there is no significant
difference between the costs of the detention basin alternative and 'the
planned alternative, especially considering the vagaries of determining
the costs of relocating the Phoenix Country Day School.

In other words, the estimated cost differences in the two alternatives
vary from zero to about 2.7%, depending on the specific site to which the
Phoenix Country Day School might be relocated, and preparation of a more
detailed estimate of the site development and other relocation costs.
Even assuming some overall cost savings in the detention basin
alternative, the overall savings would reduce the federal cost and
increase the local cost by the saved amount, thus increasing the local
tax burden or reducing funds available for other needed flood control
proj ects.

We have reviewed the cost estimates used in the Corps' comparison of the
alternatives and find them reasonable. We have also applied the more
detailed engineering analysis developed by the Corps to the estimate
included in your March 1983 presentation and find that the adjusted cost
estimates and the Corps' estimate are within acceptable variances.
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Mr. Edward A. Adair
Page 2

Aside from cost there are a number of factors to consider:

1. Since Salt River Project's long standing policy will not permit
construction of the und~rground conduits within the Arizona Canal
right-of-way, the detention basin alternative offers no less inconvenience
to your client during the construction period than does the planned
alternative. The width of the excavation would be about the same in either
case, e.g., a 36 foot wide covered channel versus three 10 foot wide box
culverts.

2. There is more positive control of side drainage under the planned
al ternative.

3. The detention basin alternative is more disruptive in that not only
must the school be relocated, but homes or other facilities may well have to
be relocated to make room for the school at a new site.

4. The detention basin alternative has been and is now vigorously
opposed by the Town of Paradise Valley because the ~asins are located within
the Town limits although the Town is not benefited by the project .

5. The Phoenix Country Day School opposes relocation.

In consideration of the above, I am prepared to recommend that the Corps of
Engineers continue to pursue the project as described in the Phase I GDM,
with inclusion of appropriate sediment control facilities. It has been a
pleasure working with you and we greatly appreciate your demonstrated
professionalism in developing the alternative and interacting with us to
further explore the matter.

5i ncerely,

Copies to: Mr. Oscar Butt, Paradise Valley Town Manager
Mr. James E. Attebery, Phoenix City Engineer
Mr. W. D. Mathews, Dooley-Jones &Associates
Mr. Norman Arno, Los Angeles District, Corps of Engineers
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Mr. Vernon S. Schweigert
Executive Vice-President
Rostland Arizona, Inc.
2701 East Arizona Biltmore Circle
Phoenix, Arizona 85016

Re: Arizona Canal Diversion Channel

Dear Mr. Schweigert:

As a result of our discussions this past spring with you and other
interested property owners at the Biltmore Estates concerning the design
concept for the Diversion Channel through the Biltmore area, I asked the
Corps of Engineers to study the economics of a covered versus an open
channel.

The Corps has now informed us that the study has been completed with the
conclusion that the covered channel alternative is more advantageous and
will be incorporated into the final design for the reach extending from
the east boundary of Arizona Biltmore Estates to 24th Street.

We will continue to keep you informed as the project develops.

Sincerely,
D ,1fJ (~<J".-'/ .... <.

D. E. Sagramoso, P. E.

Copies to: Mr. Gary Driggs, Western Savings and Loan Association
Colonel Paul W. Taylor, District Engineer, Corps of Engineers
LTC. William Green, Deputy District Engineer, Corps of Engineers
Mr. James E. Attebery, City Engineer, City of Phoenix
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Mrs. Karl William Almquist
2423 East Marshall Avenue

Phoenix. Arizona 85016

January 11, 1984

mr. D. E. Sagramoso, Chief Engineer and General manager
maricopa County Flood Control District
3335 West Durango street
Phoenix, Arizona 85009

Dear mr. Sagramosa:

Thank you for your prompt reply of December 28
to OUT ACDC committee's request of written confirmation
that the ARItONA CANAL DIVERSION CHANNEL Reach 4 be
tween 24th street and the eastern boundary of the Arizona
Biltmore Estates (the eastern edge of the Biltmore Hotel
tennis court area) will be covered.

The IPlurpose of this letter is to reply to your com
munication of December 15, 1983 to Ed Adair, PRC Engineer
ing, Inc., in which ~u gave your assessment of the Corps
of Engineers analysis of our alternate retention basin
plan, designated Alt. T-2 in the Corps report. The Corps
of Engineers report indicates a possible savings of 7.5
million over their current plan. Our committ2e feels
this justifies further pursuance of a second alternate
proposal to be prepared by PRC Engineering, Inc. We are
therefore requesting you to allow four to six weeks for
lP~eparation of a plan that encompasses an altered reten
tion basin configuration that we feel would be acceptable
to all parties concerned.

I~a appreciate your courtesy in extending this time
to us and also your efforts to stay in touch with our
Board on matters pertaining to Reach 4.

1

•

RI80 m~a w:;mcl
RECBVED

Sincerely,

)J~~
marianne Almquist
Chairman, ACDC Committee
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PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)

SUMMARY OF ALTERNATIVE PLANS

• t.,

~' .::: I!

COST Blc RATIO
(FLOOD CONTROL) FRICE (FLOOD CONTROL)

ALTERNATIVE (RECREATION) LEVEL (RECREATION)

COMPREHENSIVE PLANS

AUTHORIZED PLAN 70,800,000 1963 3.0
(1964 REVIEW REPORT)

COMBINED CENTRAL ARIZONA 260,000,000 1972
PROJECT AND PLooD CONTROL
PROJECT

NO PURTHER ACTION NO NEW - APPROX
INVESTMENT

DAMS AND CHANNELS 257,000,000 1975 1.8
10,030,000 2.5

5 DAMS ONLY 52,700,000 1975 2.6
16,000,000 1.6

6 CHANNELS ONLY 289,000,000 1975 1.5
5,900,000 2.6

STRUCTURAL AND NON- 218,000,000 1975 2.2
STRUCTURAL MEASURES 10,300,000 1.6
(WITH CAVE CREEK
DIVERSION CHANNEL

STRUCTURAL AND NON- 210,000,000 1975 2.2
STRUCTURAL (WITHOUT CAVE 23,400,000 1.6
CREEK DIVERSION CllAlINEL)

ALTERNATIVES TO ACDC

REPLACE ACDC WITH CULVERTS EXCESS OF 1975 NIA

AT~16TH ST AND $650 MILLION

40TH ST Iqn~ AIJ/!.)

10 CAVE CREEK CHANNEL-oPEN EXCESS OP 1975 NIA
CHANNEL ALONG 19TH AVE $210 MILLION

II CAVE CREEK CHANNEL COVEREO EXCESS OF 1975 NIA
CONDUITS ALONG THE $330 MILLION
7TH AVE AND 19TH AVE

12 COMBINE ACDC AND ARIZONA NIA - NIA
CANAL

REASON FOR REJl!:CTION

AUTHORIZED BY CONCRESS-MODIFIED
IN LATER PLANNING STAGES

HIGH COST WITHOUT COMPENSATING
BENEFITS

DOES NOT RESOLVE FLOOD
PROBLEM

HIGHER COST THAN SELECTED PLAN
WITHOUT COMPENSATING BENEFITS

WOULD PREVENT ONLY 27 PERCENT
OF PLooD DAMAGES-NOT SUFFICIENT
PROTECTION.

HIGHER COST THAN SELECTED PLAN
WITHOUT COMPENSATING BENEFITS

SLIGHTLY HIGHER COST FOR SAME
BENEFITS AS SELECTED

SELECTED PLAN

HIGH COST WITHOUT COMPENSATING
BENEFITS

HIGHER COST THAN SELECTED PLAN
WITH LOWER BENEFITS

HIGHER COST THAN SELECTED PLAN
WITH LOWER BENEFITS

NO PLAN COULD BE FORMULATED
THAT SATISFIED SRP NEEDS

REFERENCE

1964 REVIEW REPORT

1976 GENERAL DESIGN
MEMORANDUM - PHASE I

1976 GENERAL DESIGN
KEKORANDUM - PHASE I

1976 GENERAL DESIGN
MEMORANDUM - PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

1976 GENERAL DESIGN
KEMORANDUlI-PHASE I

1976 GENERAL DESIGN
KEMORANDUlI-PHASE I

1976 GENERAL DESIGN
MEMORANDUM-PHASE I

REKARKS

MODIFIEO BECAUSE OF CHANGED
PHYSICAL CONDITIONS

PLAN STUDIED AS PROPOSED
BY ARIZONA WATER COMMISSION

DREAMY DRAW DAM CONSTRUCTED
PREVIOUSLY AT COST OF $671,000

CLOSEST OP PHASE I GDM
ALTERNATIVES TO AUTHORIZED. PLAN

INCLUDES ONLY DREAMY
DRAW AND CAVE BUTTES OAKS

DREAMY DRAW DAM INCLUDEl)
PREVIOUSLY CONSTRUCTED

SAME AS SELECTED PLAN
EXCEPT CAVE CREEK DIVERSION
CHANNEL ADDED

SELECTED PLAN

SOME CHANNELIZATION REQUIRED
NORTH OF ACDC. EIGHT SIPBONS
REQUIRED

ELIMINATES ACDC FROM
CAVE CREEK TO SKUNK CREEK

ELIMINATES ACDC FROM
19TH AVE TO SKUNK CREEK

FOUR VARIATIONS CONSIDERED:
(I) COMBINED CHANNEL WITH

COLLAPSIBLE DAMS
(2) PIPE CONDUIT FOR SRF

UNDER ACDC 8ERM
(3) PRESSURE PIPE FOR SRP
(4) COMBINED CHANNEL WITH

PUMPED WATER DELIVERY
FOR SRF

13 PARADISE VALLEY
OETENTION BASINS

ALTERNATIVES TO 40TH STREET
TO DREAMY DRAW REACH OF ACOG

14 48TH ST DRAIN

15 4 OTH STREET DRAIN

NIA - NOT AVAILABLE

NA

NIA

$45,000,000 1975

NIA

NIA

ABOUT 1.1

STRENUOUS OBJECTION BY CITY
COUNCIL OF PARADISE VALLEY

NOT ECONOMICALLY JUSTIPIED

HIGHER COST THAN SELECTED PLAN
WITHOUT COMPENSATING BENEFITS

1976 GENERAL DESIGN
MEMORANDUIl-PHASE I

1964 REVEIW REPORT

1976 GENERAL DESIGN
MEMORANDUIl-PHASE I

PLAN NOT STUDIED BEYOND
CONCEPTUAL STAGE BECAUSE OF
LOCAL OBJECTIONS

INCLUDES COLLECTOR CHANNEL
PROM 56TH ST TO 36TH STREET

INCLUDES SHORT COLLECTOR CHANNEL
NORTH OF ACOG AND OUTLET CHANNEL
AT SALT RIVER. NEW COST ESTIMATE
OCT 1982 SHOWED COST $69 MILLION
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AUTHORIZED PLAN
(1964 REVIEW REPORT)

M"",",P';;h.

!lSi""""....

SCALE t.~ W W.J MILES

LEGEND

BOUNDARY OF AREA SUBJECT
TO OVERFLOW
RECOMMENDED CHANNEL

RECOMMENDED LEVEE'
I

RECOMMENDED DETENTION BASIN
I

EXISTING RESERVO R
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'·PHOENIX, ARIZONA AND VICINITY
ALTER'NATIVE-AUTH0 RIZED PLAN

(1964 REVIEW REPORn

• .: l
, . I

, '

COST:
.Flood' control $70,800,000 (1963 Prices)
I Recreation .., Not Included

BENEFIT TO COST RATIO: (3 Percent, 100 Year Life)
'Flood.control 3.0;' .

. ,

REASON FOR REJECTION:
Plan recommended to and authorized by Congress but modified in
later planning stages because of changed physical and economic
conditions.

REFERENCE SOURCE:
1964 Review Report and 1976 General Design Memorandum
Phase I.
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PHOENIX AND VICINITY
ALTERNATIVE-COMBINED CENTRAL ARIZONA

PROJECT AND FLOOD CONTROL PROJECT

COST:
Approximately $,260,000,000 (1972 prices)

260,000,000,(1975 price level by Index)

BENEFIT TO COST RATIO:"
Not determined. Analysis showed no significant Increase In flood
control: or water conservation benefits over selected plan.

-REASON FOR REJECTION:
Higher cost than selected plan without compensating benefits.
Much of higher cost would have to be borne by local interests.
:Would require difficult gated operation of Paradise Valley
"Detention Basins.· ...

+: .~...

~
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PHOENIX AND VICINITY

ALTERNATIVE-COMBINED CENTRAL ARIZONA
PROJECT AND FLOOD CONTROL PROJECT (CONT)

•

REMARKS:
Plan was analyzed as proposed by Arizona Water Commission.
Provides water conservation outlets from Adobe and Cave Buttes
Dams Into Granite Reef Aqueduct. Excess flood waters from Cave
Buttes Dam would be diverted into the Paradise Valley Detention
Dike System to a 10 mile diversion channel to the Salt River.
Excess flood waters from Adobe Dam would be diverted through a
wasteway to New, River Dam. The plan adds a diversion channel
north of Union Hills Drive from Skunk Creek and New River to
Agua Fria River and extends the Arizona Canal Di,verslon Channel
from Skunk Creek to New River and Agua Fria River.

REFERENCE SOURCE:
1976 General Design Mem,orandum- Phase I.
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• •
"PHOENIX, ARIZONA AND VICINITY

ALTERNATIVE-NO FURTHER STRUCTURAL
MEASURES

•

,
I

COST:
No additional costs for structural measures after construction of
Dreamy Dra.w Dam. Costs would be incurred by the acceptance of
flood damages and administrative costs of local and federal
assistance for flood fighting and flood damage recovery.

BENEFIT TO COST RATIO:
Over long period of time B/C ratio would approach unity (1 :1)
because costs would be limited to flood damage repair and
replacement costs except for administrative costs for flood

. fighting and flood damage recovery. Intangible costs for flood
caused deaths, injury and disruption of normal activities would
remain unabated.

REASON FOR REJECTION:
Does not provide acceptable degree of flood protection.

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.

--
I



• • '.'

SCALE. t,g W W ~ MILES

DAMS AND CHANNELS'

I~
I' i: ~\iet.('"
· '--t.~... ...."c.::.

St

.c-en
II)

..
>
~

-co....
G)

!•.

~~j-'~ J
fi~ ~ ..
~ 1) ,., \'.

/.

t :.~

)1
~ i~~ct fA·',,:/
~f
( :

1~
.\
~

58\\ '"J: -_..._.,...\.::._~r::~:-···:r.~ J I Rd ,

"--"" J9/~
'~" CSt~

\

'a
a:

'a
'ii
;:
.c
u-::::i
~

l(....
I...
~

.~'& "G\~~....
-- '""'='- ..,.,.

..
N

LEGEND

~ DAM

~ CHANNEL

-+++H LEVEES & DIKES

~ FLOWAGE EASEMENT

t

'-..' .../



•
PHOENIX AND VICINITY

ALTERNATIVE-DAMS AND CHANNELS

•
'!I

$257,000,000 (1975 prices)
10,030,000 (1975 prices)

(31/4 percent, 100 year life)
1.8
2.5

;

COST:
Flood Control
Recreation

BENEFIT TO COST RATIO:
Flood Control
Recreation

REASON FOR REJECTION:
Higher cost and lower benefits than selected plan.

REMARKS:
Differs from selected plan by-selected plan eliminated Cave

-~- ·Creek Diversion Channel, Skunk Creek Channel, New River
. !Channel, and Agua Fria River Channel and added flowage

easements and flood plain management on these streams along
with some local,protection works on the Agua Fria' River.

o _ • • • •••• .•••• • ••••• _._... _ ••••••__ • _.__ • __ ._••__••__ .___ • ~

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.
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$52,700,000 (.1975 prices)
I 16,000,000 (1975 prices)
.(3 1/4 percent, 100 year life)

.-2'~6- .

'1.6

PHOENIX AND VICINITY
ALTERNATIVE- DAMS ON LY .

. (DREAMY DRAW AND CAVE BUTTES)
COST:

:Flood control
Recreation'-' .

•• _ '. . ,. h, ._•., ••. _,_ •• ~_

BENEFIT TO COST RATIO:,
'---"Flood"control

Recreation .
REASON FOR REJECTION:

Reduces pre-project flood damages by only 27 percent. Additional
Investments could be made that ,would provide flood protection
,benef~ts. g~~.~.~e.r..~.han .t.h.ei.r costs.

REMARKS:
, ,Differs from selected plan by-does not Include Adobe Dam; New
. 'River Dam; the Arizona Canal Diversion Channel; flowage

easements on Skunk Creek, New River and Agua Fria River; or
local protectio·n.~tructures.on Agua Fria R.iver.

REFERENCE SOURCE:
1976 General Design Memorandum- Phase. I.
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• •
PHOENIX AND VICINITY.

ALTERNATIVE-CHANNELS ONLY

•
COST:

.Flood control
Recreation

BENEFIT TO COST RATIO:
.Flood control. ;
Recreation

$289,000,000 (1975 prices)
5,900,000 (1·975 prices)

(31/4 percent, 100 year life)
1.5 ..'- -.--

2.6

REASON FOR REJECTION: .}
Higher cost and lower benefits than selected plan.

REMARKS:

Differs fr9m selected plan by-eliminates Cave Buttes, Adobe and
. New River Dams; Includes channelization on Skunk Creek, New

River and .Agua Frla River.

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.
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PHOENIX AND VICINITY

ALTERNATIVE-STRUCTURAL AND
NONSTRUCTURAL MEASURES (WITH CAVE CREEK

DIVERSION CHANNEL)

•

COST:
Flood Control
Recreation

BENEFIT TO COST RATIO:
Flood Control
Recreation

$218,000,000 (1975 prices)
. 10,300,000 (197.5 .prices)

(3 1/4 percent, 100 year life)
2.1 .
2.8 :

REASON FOR REJECTION:'
Higher cost than selected plan, benefits the same.

REMARKS: .
Differs from selected plan by-adds Cave Creek Diversion Channel.

REFERENCE SOURCE:
197.6 General Design Memorandum-Phase I.
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PHOENIX AND VICINITY

ALTERNATIVE-STRUCTURAL AND
NONSTRUCTURAL MEASURES (WITHOUT CAVE

CREEK DIVERSION CHANNEL)

. COST:
Flood control
Recreation

BENEFIT TO COST RATIO:
Flood control
Recreation

$210,000,000 (1975 prices)
23,400,000 (1975 prices)

(3 1/4 percent, 100 year life)
2.2
1.6

REASON FOR REJECTION:
Selectee;!·plan-not rejected.

REMARKS: .
. This plan ·selected for implementation in 1976 General Design

Memorandum-Phase I:.

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.

I ,



• • •

Rd

-III....
Q)

!\ . ,.
• •

\o-:1)··~ ...il
Cb: ,~ f.

~j) ~'"
l·

)/:
jJ'

~~\
l(. :).

q
(.
1~
·•

: (~

~I/ I- .(

" • Ill'L~l l GLENDALE ja
" . .

• I •:r · .~ .
. ~ f~ v.\...~l~"/ --+-~~~~:y:::: J..~",.' Van Buren

,
:

.J.'

"a:

I I
DBi5tmn" . j

~& .• I~~~~... .....c::;:..:.K .,. :

\ .._ ... JI'/ ..
.~ \

SCALE t.~ W W ~ MILES

REPLACE ACDC
WITH CULVERTS

. $

..
N

LEGEND

~ DAM

-=-- CHANNEL

-+t+H LEVEES & DIKES

Z2:: FLOWAGE EASEMENT

- - - COVERED CHANNEL



• • •
"PHOENIX, ARIZONA AND VICINITY'

ALTERNATIVE-REPLACE ACDC WITH CULVERTS
, .

: ALONG 19TH AVE, 7TH· AVE, 16TH ST AND 40TH ST
.. . .- ... . . , ..' - - ..- _._-",. . . .

COST: ~.

Flood control $650,000,000 (1975 prices).

BENEFIT TO COST:
Not determined.

REASON FOR REJECTION
High cost without compensating benefits.

REMARKS:
Differs from selected plan by-eliminates ACDC, adds four.
covered, channels from ACDC to Salt River. Eight siphons would
be required'-four at the Arizona Canal and four at the Grand Canal.
Ten miles of channelizafion along the Salt River would be- required
to drain the culverts because of invert depths of culverts.

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.
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PHOENIX, ARIZONA AND VICINITY·

ALTERNATIVE-REPLACE CAVE CREEK TO SKUNK
CREEK REACH OF ACDC WITH OPEN CHANNEL
...... . ALONG 19TH AVE

COST:

Flood control-excess of $210,000,000 (1975 prices).
BENEFIT TO COST RATIO:

Not determined, less than selected plan.
REASONS FOR REJECTION:

Cost higher than selected plan without compensating additional
benefits.

REMARKS: ..

Differs from selected plan by -western reach of ACDC from
C~ve Creek to Skunk Creek replaced by open channel down 19th

.Ave. from ACDC·to Salt River.. - . -

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.
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PHOENIX, ARIZONA AND VICINITY·

ALTERNATIVE-REPLACE REACH OF ACDC FROM
CAVE CREEK TO SKUNK CREEK WITH COVERED

CHANNELS DOWN 19TH AVE AND 7TH AVE
COST:

Flood control-excess 'of $330,000,000 (1975 prices).
BENEFIT TO COSTRATIO:!I

Not determined. ;.
,

REASON FOR REJECTION:

Higher cost than selected plan without compensating additional
benefits.

REMARKS:

Differs from selected plan by-western reach of ACDC from Cave
Creek Skunk replaced by covered drains down 19th Ave. and 7th

. Ave. from ACDC to Salt River.

REFERENCE SOURCE:
1976 General Design Memorandum-Phase .1.
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.PHOENIX, ARIZONA AND VICINITY

ALTERNATIVE-COMBINE ACDC AND ARIZONA
CANAL (CONT)

c. Pressure pipe system
. Service............... /~

Lateral ~_:©

.Pressure Conduit for~
_. SRP Water Deliveries

~

~ Flood Control
~ Channel

D. Open and combined channel and canal using pumps for delivery
to laterals . S I .

ervce~

Lateral _~_..tl
~ II II ~

I

I II . II ~ Flood Control
: ~ Channel

I
I ~ormal W.S.
I
L. T

. - .. - .,._. ---_. -"-_.- -'" ._---. ~ .. -"~--' ..._-~.
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• •
PHOENIX, ARIZONA AND VICINITY

ALTERNATIVE-COMBINE ACDC AND
ARIZONA CANAL

•

COST:
Not determined.

BENEFIT TO COST RATIO:
Not determined.

REMARKS:
,Four schemes for combining the Arizona Canal and the ACDC
'were considered. None were acceptable to the Salt River Valley

. Water Users Association (SRVWUA).

"

I It:,



• •
PHOENIX, ARIZONA AND VICINITY

ALTERNATIVE-COMBINE ACDC AND
ARIZONA CANAL (CONn

• . '

"

A. Dual R.Y!P0se concrete-lined channel with collapsible check dams.
Purpose of dams would be to raise water surface for delivery to
laterals. Unacceptable to SRVWUA because operation of the canal
for water supply and maintaining flood control capability at the same
time would be impractical. Even with the existing extensive warning
system, flood warnings are not accurate enough to prevent
substantial losses of water from "dumping" of the channel in .
response to a storm warning followed by insufficient runoff to refill
the channel.

{b



• •
'PHOENIX, ARIZONA AND VICINITY

ALTERNATIVE-COMBINE ACDC AND
ARIZONA CANAL (CONT)

•

B. A-.Qlpe conduit under the flood control channel berm. Unacceptable
to SRVWUA because insufficient storage capacity would be provided
for proper operation of the water distribution system. Also, a pipe
system would cause serious maintenance problems in removing
sediment deposits.

c. ~ressure RiPe system. Unacceptable to SRVWUA because
insufficient storage capacity would be provided for proper operation
of the water'distribution system. Also, a pipe system would cause
serious maln,tenance problems in removing sediment deposits.

Ib



• •
PHOENIX, ARIZONA AND VICINITY

ALTERNATIVE-COMBINE ACDC AND
ARIZONA CANAL (CONT)

•

D. An open combined channel and canal usinQj)umps for delivery to
laterals. Unacceptable to SRVWUA because of maintenance
problems and operation costs associated with pumps. SRP currently
has some pumps in use, and,even with automatic trash racks, the
pumps are inoperative about 50 percent of the time due to sediment·
and-mass-caused breakdowns_

REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.
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PHOENIX, ARIZONA AND VICINITY
ALTERNATIVE-REPLACE 40TH ST TO DREAMY DRAW
REACH OF ACDC WITH.COLLECTOR CHANNEL AND

COVERED DRAIN DOWN 48TH ST TO SALT RIVER

COST:
Not Available.

BENEFIT TO COST RATIO:
Not Available.

REASON FOR REJECTION:
Low benefit to cost ratio resulting from high cost of Improvement.

REMARKS:
Differs from selected plan by-40th SI. to Dreamy Draw Reach
of ACDC replaced by Collector Channel north of ACDC from 56th
St. to 36th St. and an outlet channel down 48th St. to Salt River.

REFERENCE SOURCE:
1964 Review Report.
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40TH STREET
CULVERT-ALTERNATIVE
TO DREAMY DRAW TO
40TH STREET
REACH OF ACDC
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'PHOENIX, ARIZONA AND VICINITY
ALTERNATIVE-REPLACE 40TH 5T TO DREAMY

DRAW REACH OF ACDC WITH A COLLECTOR
CHANNEL AND A COVERED CHANNEL··

I DOWN 40TH: 5T

COST:
_Flood control, $45,000,000 (1975 prices)

$6~,0~0,000 (1982 prices-new estimate)
.._ ._. BENEFIT TO COST RATIO:

1.5 based on 1975 cost and benefits. The benefits were assumed
same as those for 40th; St.. to Dreamy Draw Reach.

REASON FOR REJECTION:
Higher cost and lower benefit to cost ratio than selected plan.

REMARKS:
Differs from selected plan by- replaces 40th St. to Dreamy
Draw Reach of ACDC with a collector channel from about
36th St. to 40th st. and a covered channel down 40th St. to
Salt. River.

o '.". ~ _

, REFERENCE SOURCE:
1976 General Design Memorandum-Phase I.
I' .
I
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TABLE 1 - SUMMARY OF DISCHARGES - continued

ECHO CANYON WASH
200 feet East of 40th Street 4.30 1,900 4,200 5,900 14,000

At confluence with
Arizona Canal 5.13 2,000 4,600 6,600 18,000

MOON VALLEY WASH C:.vl!(7/v';k C~J) / ];?'6 1( 17P Giih (iq6ip
At Confluence with Cave Creek 6.52 .2~Q.Q... -nooe ...2-;-300 .2.1.-,000

FLOODING SOURCE AND LOCATION
DRAINAGE AREA

(sq. miles)

PEAK DISCHARGES (cfs)

10-YEAR 50-YEAR 100-YEAR 500-YEAR

SCATTER WASH

At mouth

MYRTLE AVENUE WASH

At mouth

FL YNN LANE WASH

At Flynn Lane and Lincoln Dr.
At Ocotillo Road

1. 25

0.87

0.63
0.98

1,000

600

400
700

2,400

1,000

800
1,300

3,000

1,300

1,100
1,700

3,700

2,800

2,300
3,300

•
.. TENTH

At
At
At
At

STREET WASH

Cheryl Drive

Hatcher Road
Alice Avenue
Griswold Road

0.81 385 * 1,440 3,650

1. 59 910 * 3,400 8,600
2.25 1,170 * 4,390 11,110
2.69 1, 265 * 4,740 12,000

47,000 130,000

37,000 104,000

DREAMY DRAW WASH EAST

At mouth

SALT RIVER
At Mill Avenue bridge

At confluence with the Gila
Riv~r

*Data not available

3.2 Hydraulic Analyses

0.38

13,260

13,700

300 750 1,000

178,500

145,000

1,700

368,000

290,000

•

Analyses of the hydraulic characteristics of the flooding sources
studied in detail were carried out to provide estimates of the
elevations of floods of t~e selected recurrence intervals along
each of these flooding sources.

Cross section data for all streams except Cave Creek and East Fork
Cave Creek were obtained from topographic maps at a scale of

1:1,200 with a contour interval of two feet (Reference 6). Cross

13

I
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• •
ACDC LOCAL COSTS AS OF JULY 25, 1985

CURRENT PROJECTED

•

Reach

Reach II

Reach III

Reach IV

Total

Lands Roads, Bridges f, Subtotal Lands Roads, Bridges f, Subtotal Total

Utility Relocation Utility Relocation

17,258,230 7,033,000 24,291,230 - 0- 2,707,000 2,707,000 26,998,230

10,720,034 2,500,000 13,220,034 3,714,000 9,500,000 13,214,000 26,434,034

10,931,697 12,000 10,943,697 1,500,400 6,488,000 7,988,400 18,932,097

6,534,130 22,500 6,556,630 4,567,000 6,277,500 10,844,500 17,401,130

45,444,091 9,567,500 I 55,011,591 9,781,400 24,972,500 34,753,900 89,765,491



• •
ACDC ACQUISITION COST (CURRENT AND PROJECTED) AS OF JULY 25, 1985

CURRENT

•
PROJECTED

Reach

II

III

IV

TOlal

Title
Rc 1>0 r t s ( 1)

9,642

6, 566

12, 199

5, 999

34,406

Appraisal
Cosl

II), 0117

65,286

93,408

28,396

230,137

AcquisitIOn
Cost

8,183,3110

9,163,1114

9,485,727

5,629,867

32,462,348

Title £
Escrow
Se,'viLe( 2)

57, 1311

45,638

55, 107

21,721

179,600

Legal
Fccs

124,761

57,724

90, 164

74,523

347,172

Relocation
Expensc( 3)

307, 101

1,287,277

1,157,576

761,901

3,513,855

Spoil
Site
Cost

8,182,865

8,182,865

Other( 4)

350, 340

94,129

37,516

11,723

493,708

TOlal

17,258,230

10,720, 034

10,931,697

6.534, 130

45,444, 091

AcquisitIOn
Cost

39,000

3,325,000

" 500, 400

4,147,000

250, 000 (5)

9,261,400

Relocation
Cost

o

350, 000

-0

170, 000

520,000

TOldl

39,000

3,675,000

1,500,400

4,317. 000

250,000

9,781,400

(1) Includes prcllmlnary tilic reports only.

(2) I ncludes title rnsurance policies and esc,'ow service charges.

-- ( 3) Does not include engineered relocations, i.e., utilities, bridges, or roads,

(II) Includcs litigation gua"antees, personal propcrty, special surveys, crop damagcs and mlscellaneou, expenses.

(5) Includes projectcd costs (or preliminary title reports, litle and escrow service. apprai,,,1 COst, and legal fces.



D. E. Sagramoso, P.E., Chief Engineer and General Manager
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'LOOD CONTROL DISTR"
of

Maricopa County

3335 West Durango Street • Phoenix, Arizona 85009

Telephone (602) 262-1501

BOARD of DIRECTORS

Tom Freestone, Chairman
George L. Campbell

Carole Carpenter
Fred Koory, Jr.

Ed Pastor

Flood Control' District Expenditures (as of December 1984)

For Projects Affecting the City of Phoenix

*Phoenix and Vicinity (Including New River):

Cost Sharing in Projects Managed by the City of Phoenix 2,810,000•

Dreamy Draw Dam (complete)

Cave Buttes Dam (complete)

Adobe Dam (complete)

New River Dam (complete) .

** Arizona Canal Diversion Channel (under design)

Subtota1

$ 42,000)

3,687,000 ~Qt7~
11 ,618,000

/5,310,000

52,376,000

$73,033,000
1

•

Total $75,843,000



FLOOD CONTROL DISTRICT of Maricopa County
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TO

FROM

Mr. Lee, Chairman

Mr. Attebery
City Engineer

DATE July 22, 1985

CITY OF PHOENIX

SUBJECT ARIZONA CANAL DIVERSION CHAN EL (ACDC) TASK FORCE

FLO 060202

A member of the ACnC Task Force asked staff to provide some information about City
storm sewers relative to the ACDC. The information requested was in the form of
questions. Below are the five questions immediately followed by the answer to each.

The answers are based on the following assumptions:

A. All cost figures are in 1985 dollars.

B. Costs are for only construction costs and do not include any
engineering, right of way, or legal costs.

C. All pertain to only the major trunk lines and do not include
laterals, street paving, and major connections which may be
necessary to make the system function.

D. Lines are for a future drainage system which would be designed
for runoff from a 2-year storm 1/2 mile wide.

QUESTION NO.1:

ANSWER:

QUESTION NO.2:

ANSWER:

QUESTION NO.3:

ANSWER:

QUESTION NO.4:

ANSWER:

How many miles of storm sewer under (downstream) the Arizona Canal
have been constructed?

Downstream of the Arizona Canal, between 43rd Avenue (west boundary
of city limits) and 40th Street, 95 miles of major trunk storm
sewers have been constructed. Each trunk line was designed on
the basis that no stormwater would cross the Arizona Canal from
the north. Costs are estimated at $76,000,000, or roughly
$800,000/mile.

How many miles of storm sewer under the Arizona Canal are yet
to be built?

Downstream of the Arizona Canal, between 43rd Avenue and 40th
Street, 53 miles of major trunk storm sewers need to be built.
The estimated cost is $42,400,000.

How many miles of storm sewer above the Arizona Canal have been
built ?

Upstream of the Arizona Canal, between 51st Avenue (west boundary
of city limits) and 40th Street, 8 miles of major trunk storm
sewers have been constructed. The estimated costs are $6,400,000.

How many miles of storm sewer above the Arizona Canal are yet
to be built?

Upstream of the Arizona Canal, between 51st Avenue and 40th Street,
at least 36 miles of major trunk storm sewers need to be built.
The cost is estimated to be $28,800,000.



QUESTION NO.5:

ANSWER:

-2-

How would failure to build the ACOC impact the City storm sewer
program financially?

If the ACOC is not constructed, the 44 miles of storm sewers
(either constructed or planned) upstream of the Arizona Canal
must have another means of being drained. Without an outlet,
storm sewers cannot be planned or constructed; therefore, the
costs cannot be defined. Funds for the storm sewer not built
here would probably be allocated to other areas of the city.

Both downstream and upstream of the Arizona Canal, all existing storm sewers were
designed and constructed on the assumption that the ACOC would be constructed.
All future storm sewers were planned with the same assumption. A total of 103 miles
have been constructed and projected storm sewer needs total 89 miles. So, roughly,
54% of the area has storm sewers and 46% still need storm sewers. See attached
sketch for area boundaries.

Our current rate of expenditures for storm sewer is about $15,000,000 per year (less
than 20 miles per year). It should be emphasized tha~ our system provides only
storm sewer drainage and not flood control.

I trust this information will be helpful to the Task Force. If any additional
information is needed, please advise me.

J. E. ATTEBERY, City Engineer

DAVIO HARMON
Assistant City Engineer

DAW/OBH:gjs

Attachment

c: Mr. Attebery
Ms. Cale
Mr. Esquivel
Mr. Wi Hi ams
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D. E. Sagramoso, PL, Chief [ngirwcr and GelwrJI M,ln;Iger
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M.\RICOPA

COUtjTY

1959

AUG 07 198

FLOOD CONTROL DISTRICT
of

Maricopa County

3D, \Vcst J)urilllgo Street· PhOl'llix, l\ri7olla 1l,()()'J

lelepholle (602) 26~-1501

IjO:\RI) O! I)IRITTOI':'-;

To III Frce~lone, Ch;J irm,lfl
George L. Campbell

Carole Carpent 'r
fred Koory, Ir.

fei Pa"lor

MEMO TO: Arizona Canal Diversion Channel Task Force

FROM: D. E. Sagramoso, Chief Engineer and General Manager

•

•

SUBJECT: ACDC Peak Flow Routing

The attached paper was developed by Dave Johnson, Chief Hydrologist, in
response to concerns that have been raised regarding the relationship between
the peak flows generated by the ACDC contributing drainage areas and the
resultant peak (design) flow in the Diversion Channel. The paper uses a
simplified example to explain the relationship .



• ARIZONA CANAL DIVERSION CHANNEL
FLO""' ROUTING

When flows into a river or channel are computed to determine the maximum (peak)
flow there is often a misconception that the maximum (peak) flows from the
contributing drainage areas are simply summed together.

The reason peak flows are not summed together is simply a matter of timing.
Each drainage area is different and those differences impact on how long it
takes the water to drain off. The characteristics of a drainage area which
most affect the time to drain off are as follows:

- Size - Generally, the larger the drainage area the greater time it takes to
drain because of a greater travel distance for the runoff.

- Shape - A long narrow drainage area has a longer distance for the runoff to
travel than a short, wider drainage area of the same size.

- Slope - The steeper the land surface the faster the water moves over the
surface toward the stream channels and the faster the flows in the
channels.

- Cover Type - The more vegetation the slower the runoff, while the more
urbanization or rock surface the faster the runoff as a result

• of less resistance to flow.

- Drainage Collection Syat.. - The more defined channels there are in the
drainage area the more quickly it drains.
The longer the runoff is flowing over the
surface toward a channel the longer the
drainage area takes to drain.

•

The following simplified example illustrates the concept of the timing of
runoff from drainage areas. It uses the Arizona Canal Diversion Channel Reach 4
drainage areas 1 and 2 and the design peak flows at concentration points (CP)
101 and 102 along the ACDC.

Beginning Time

-Runoff occuring
-Peak flow rates have

not been reached for
either drainage area

-Flow from drainage
area 1 has not reached
CP 102 .

A (, ().,,'"_.__Il~

400 c~s"ll"'~O::-c...,:s--~~~r:-

---- XCP /02.
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ACOC - Flow Routing
• Page 2

Later

-Peak flow rate for
drainage area 2 has
been reached. (smaller
drainage area and
greater slope therefore
drains more quickly than
drainage area 1).

-Flow of 2700 cfs has
traveled down the ACOe
channel to CPl02 and is
additive to the drainage
area 2 flow

•
Still Later

-Peak flow rate for
drainage area 1 has been
reached. (Larger drainage
area and lesser slope
therefore drains more
slowly than drainage
area 2)

-Flow of 4950 cfs has
travelled down the ACOC
channel to CP102 and is
additive to the drainage
area 2 flow .

•

".c..~C.

SI'~(J;O~dt:j~"'~~~":""D-O-r~~~'I:
--- X---
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ACoC - Flow Routing
Page 3

Even Later

·Peak flow rate ooeuring
at CP102. The peak flow of
&700 efs from drainage area 1
has worked its way down to
CP102 and combined with
1200 cfs flow from drainage
area 2 to produce 7900 efs.

·orainage subsiding from both
drainage areas.

As seen by this example the peak flow at CPI02 is not merely the sum of the
peak flows from drainage areas 1 and 2. Rath~r. it is the combination of
concurrent flows from the two drainage areas determined by the timing of the
flows produced by the drainage areas and the time for the flow in the ACoC to
move from CPI01 to CP102 .
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PHOENIX, ARIZONA AND VICINITY (including New River)
LIST OF DOCUMENTS

1. Design 'Memorandum No.1, Feature Design for Dreamy Draw Dam, was published
in January 1972. The report is exclusively devoted to the evaluation of
Dreamy Draw Dam from economic, social, environmental, and engineering
viewpoints. The evaluation led to the favorable decision to construct Dreamy
Draw Dam. (1)

2. Design Memorandum No.2, Hydrology, Part 1, was published in October
1974. The report details the meteorologic and hydrologic characteristics of
the Phoenix area and defines the hydrologic design criteria for the proposed
dams and channels. (2)

3. Design Memorandum No.3, General Design Memorandum -- PhaseI, Plan
Formulation, was completed in March 1976. The report reviews the authorized
plan and reformulates a plan (including Dreamy Draw Dam) more suitable to
existing conditions by updating the basic design criteria for the study
area its resources, problems, and needs. Alternative flood-control and
recreational plans were considered before final selection of the recommended
plan. (2)

4. Design Memorandum No.3, General Design Memorandum -- Phase II, Project
Design, Part 1, Cave Buttes Dam (including Cave Creek to Peoria Avenue, was
completed in July 1976. The report summarizes the plan recommended in the
Phase I report and updates the plan and cost estimates for the entire
project. Appendix 1 presents the detailed design of Cave Buttes Dam.
Appendix 2 discusses the analysis of the Cave Creek floodplain between Cave
Buttes Dam and the Arizona Canal and presents a delineation of the floodway
and floodway fringes to be managed by local interests. (1)

5. Design Memorandum No. 3, r~neral Design Memorandum -- Phase II, Project
Design, Part 2, Adobe Dam (including Skunk Creek to Arizona Canal), was
completed in April 1979. The report summarizes the plan recommended in the
Phase I report and updates the plan and cost estimates for the entire
project. Appendixes 1 and la of Part 2 discuss the detailed design of Adobe
Dam and Skunk Creek channel and levees. Appendix 2 presents (a) an analysis
of the Skunk Creek floodplain between Adobe Dam and the proposed ACDC and (b)
a delineation of the floodway and floodway fringes to be managed by local
interests. (1)

6. Supplemental Report to Desgin Memorandum No.1, Floodway Delineation for
Dreamy Draw (Dreamy Draw Dam to the Arizona Canal), was completed in June
1979. The report presents the future 100-year floodplain and floodway and
operation and maintenance requirements for Dreamy Draw. (2)
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7. Design Memorandum No.4, Overall Master Plan, New River and Phoenix City
Streams, Arizona, was completed in September 1980. The report addresses the
necessity of viewing the entire Phoenix, Arizona, and Vicinity (Including New
River) Flood Control Project as an entity for planning purposes, outlines the
relationship of the project to recreational facilities developed or proposed
by other agencies; discusses the resources of the project area; and describes
the general land-use plan for the entire project. (1)

8. Design Memorandum No, 5, Master Plan and Feature Design for Recreation,
Dreamy Draw Darn, was completed September 1982. The report analyzes the
resources of the area, describes a specific plan for recreational development,
and provides a basis for preparation of plans and specifications. (3)

9. Design Memorandum No.2, Hydrology, Part 2, was published in April 1982.
The report updates hydrologic studies since the Phase I Design Memorandum was
published in March 1976. (l)

10. New River Dam (including New River to Skunk Creek) Design Memorandum No.
3, General Design Memorandum -- Phase II, Project Design, Part 3, was
completed in November 1982. The report summarizes the plan recommended in the
Phase I report, updates the plan and cost estimates for the entire project,
and presents the feature design for the New River Dam. (1)

•
11. Arizona Canal Diversion Channel (including Cave Creek Channel and
Sediment Basins on Cave Creek and Cudia City Wash), Design Memorandum No,3,
General Design Memorandum -- Phase II, Project Design, Part 5, was completed
in March 1985 •• The report summarizes the plan recommended in the Phase I
report, evaluates alternative design considered since the Phase I report, nd
presents an updated recommended plan with revised cost estimates. Feature
design for the first reach of the Arizona Canal Diversion Channel is
presented. The general design for the remainder of the Arizona Canal
Diversion Channel is displayed along with an updated environmental assessment,
geologic analysis, recreation plan, and sedimentation study. (1)

12. Interim Report on Survey for Flood Control, Phoenix) Arizona) and
Vicinity (including New River) was published in January 1964. This report
describes investigations made to develop a comprehensive plan that would serve as
a framework for all flood control work in the Phoenix metropolitan area. (2)

13. Flood Insurance Study -- Phoenix, Arizona was published in September
1973. This report contains flood overflow information for the National Flood
Insurance Program. (2)

Streams Desi n Memorandum
Formulation Main Re art was

report was to review the
or reformulate a plan more

14. Gila River Basin New River and Phoenix Cit
No. 3 General Desi n Me dum -- Phase
completed in March 1976. The f this
authorized project, a ther reaffirm the
suitable unde sting conditions. (2)

Sa me- 0.5 No. 3
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15. Gila River Basin, New River and Phoenix City Streams, Design Memorandum
No.3, General Design Memorandum - Phase I, Plan Formulation, Appendices was
completed in March 1976. Contains technical appendices for Hydrology;
Geology, Soils and Material, Site Selection of Dams; Alternative Plans;
Hydrualic Design and Overflow Areas; Economics; Recreation and Esthetic
Treatment; and Cost Estimates. (2)

16. Gila River Basin, New River and Phoenix City Strems, Design Memorandum
No.3, General Design Memorandum - Phase I, Plan Formulation, Supplement to
Hain Report, Correspondence (March 1976) (2)

17. Gila River Basin, New River and Phoenix City Streams, Arizona,
Alternative Plans for Flood Control and Recreational Development was completed
in April 1974. This brochure presented the feasible alternatives studied, for
evaluation by local citizens at a public meeting held in Phoenix on April 25,
1974. (2)

18. Report on Flood of 22 June 1972, Phoenix Metropolitan Area, Arizona was
finished in October 1972. The report describes the storm and flood in the
Phoenix metropolitan area during the period June 21-22, 1972 and presents the
resultant flood damages. (2)

19. February 1979 Flood Damage Report describes the storms and floods in
Maricopa County, Arizona, during the period of February 27 through March 6,
1978, and presents the resultant flood damages. (2)

20. Flood Damage Report, Phoenix Metropolitan Area, December 1978 Flood was
published in November 1979. This report is an assessment of damages resulting
from the floods of December 17-23, 1978. (4)

21. Phoenix Flood Damage Survey February 1980 was completed in April 1981.
This report is an assessment of flood damages in Maricopa County resulting
from the floods of February 13-22, 1980. (2)

22. Gila River Basin, New River and Phoenix City Streams, Arizona, Letter
From The Secretary of the Army Transmitting A Letter From The Chief of
Engineers, Department of the Army, dated 21 May 1965, Submitting a Report,
Together with Accompanying Papers and Illustrations, On an Interim Report On
Gila River Basin, New River and Phoenix City Streams, Arizona, Authorized by
the Flood Conttol Act Approved June 28, 1938. This is the submittal to
Congress of the District Engineers' Interim Report on Survey for Flood
Control, Phoenix, Arizona and Vicinity (Including New River). (2)

23. Amplification to the Final Environmental Impact Statement, New River and
Phoenix City Streams Flood Control Project, Maricopa County, Arizona was
completed in December 1977. The report provided information regarding the
preservation of historic resources within the Cave Buttes Dam project area,
specifically the effect of the project on Cave Creek Dam. (3)
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24. Floodplain Information Study for Maricopa County, Arizona, Vol. V, New
River Report was completed in April 1967. This report was prepared to provide
information on flood hazards along New River for the guidance of the State of
Arizona and the Flood Control District of Maricopa County in (a) advising
county and city planning organizations and private land developers about those
hazards and (b) setting up appropriate controls to insure optimum and prudent
use of the floodplain. (3)

25. Floodplain Information, Agua Fria River, Maricopa County, Arizona was
completed in March 1968. This report was prepared to provide information on
flood hazards along the Agua Fria River for the guidance of the State of
Arizona and the Flood Control District of Maricopa County in (a) advising
county and city planning organizations and private land developers about those
hazards and (b) setting up appropriate controls to insure optimum and prudent
use of the floodplain. (3)

26. Floodplain Information Study for Maricopa County, Arizona, Vol. II, Cave
Creek Report was completed in November 1964. This report was prepared to
provide information on flood hazards along Cave Creek for the guidance of the
State of Arizona and the Flood Control District of Maricopa County in (a)
advising county and city planning organizations and private land developers
about those hazards and (b) setting up appropriate controls to insure optimum
and prudent use of the floodplain. (2)

27. Final Sediment Transport Report for Lower Agua Fria River was finished in
November 1984 by Simons, Li and Associates. This report presents an analysis
of the sediment conditions for the lower Agua Fria River. This information is
then incorporated into the detailed analysis to determine the flood areas for
the establishment of floodway and floodway fringe easements. (3)

28. Final Sediment Transport Report for Lower Skunk Creek and Lower New River
(ACDC outlet to Agua Fria River) was finished in February 1985 by Simons, Li
and Associates. This report presents an analysis of the sediment conditions
for the lower New River and lower Skunk Creek. This information is then
incorporated into the detailed analysis to determine the flood areas for the
establishment of floodway and floodway fringe easements. (3)

29. Summary Sediment Study Report, Arizona Canal Diversion Channel, Phoenix,
and Vicinity, Maricopa County, Arizona was completed in June 1983. This
report summarized seven other reports dealing with sediment conditions for the
Arizona Canal Diversion Channel (ACDC). Sediment inflow, transport,
deposition, and hydraulic analysis are covered in support of final design for
the ACDC to ensure that the project will function properly during various flow
conditions. (2

30. Arizona Canal Diversion Channel, Part of the Authorized Flood Control
Project of the US Army Corps of Engineers for Phoenix and Vicinity was
published in June 1982. This paper presented planning and technical
information on the design of the Arizona Canal Diversion Channel. (1)
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31. Arizona Canal Diversion Channel, Part of the Authorized Flood Control
Project of the US Army Corps of Engineers for Phoenix and Vicinity was
published in June 1985. This paper presented planning and technical
information on the design of the Arizona Canal Diversion Channel. This is a
revision to the June 1982 paper. (1)

32. Proposed Plan for Flood Control and Recreational Development was prepared
in October 1975. This brochure presents the details of the plan recommended
for flood control and recreational development in the Phoenix area. It also
describes the various alternatives studied and the basis for the selection of
the recommended plan. (1)

33. Phoenix Urban Study was completed in August 1978. This report was a
joint effort by the Corps and local government to develop a coordinated water
resource management plan that would be consistent with other urban programs.
(2)

34. Final Environmental Impact Statement, New River and Phoenix City Streams,
Maricopa County, Arizona was completed in March 1976. The Environmental
statement complies with the National Environmental Policy Act of 1969 (Public
Law 91-190) and describes (a) the recommended plan for the project, (b) the
environmental setting without the project, (c) the relationship of the project
to existing land use plans, (d) the probable impact of th project on the
environment, e) the alternatives to the recommended plan for the project, (f)
the relationship between the short-term use of the environment and the
maintenance and enhancement of long-term productivity, (g) the irreversible
and irretrievable commitments of resources which would be involved in the
project should it be implemented, and (h) the coordination effort which has
taken place. (4)

(1) Provided to library file, to be returned to Corps upon completion of
committee report.

(2) Document of which only one or a very few copies are available and that
must be retained for Corps of Engineers records. A copy will be made
available at the Corps office in Phoenix (2721 N. Central Ave., tel. 241-Z0oB)
Portions will be photocopied for committee members upon request.

(3) Probably of little or no interest to committee. Will be made available
upon request.

(4) Already available in library •
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COST OF REACH 3

ARIZONA CANAL DIVERSION CHANNEL
(ACDC)

1984 DOLLARS

CHANNEL CONSTRUCTION

ENGINEERING & DESIGN

SUPERVISION & ADMINISTRATION

LANDS & DAMAGES

RELOCATION OF UTILITIES

RELOCATION OF ROADS & BRIDGES

TOTAL

$ 29,000,000

2,900,000

2,900,000

21,300,000

1,030,000

3,120,000

$ 60,250,000
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Memo To: City of Phoenix, ACDC Task Force

From: D.E. Sagramoso, Chief Engineer and General Manager

Subject: Flood Control District Capital Expenditures

Date: August 5, 1985

•

•

Since the Flood Control District of Maricopa County was formed in August of
1959, we have acted as sponsor for major flood control measures constructed by
the Soil Conservation Service and the US Army Corps of Engineers for the
benefit and protection of the citizens of the County. Today, we own and
operate 20 major flood control dams, including the four that are a part of the
Phoenix and Vicinity Project of which the ACDC is a part. We also own and
operate 10 significant flood control channels. The enclosed map shows the
facilities that had been completed or where in the planning stages in
August 1981, including the ACDC.

As you can readily see from the map, most of the capital expenditures of the
District from formulation to date, have been outside of the corporate
boundaries of the City of Phoenix. To this point we have cost shared
$2,810,000 with the City for the construction of some storm drain or detention
facilities. We have previously told you that 55 percent of our tax base is
within the City of Phoenix.

Since 1961, the Flood Control District has collected $136,622,257 in tax
revenues, most of which has been expended for the acquisition of rights-of-way,
relocation assistance to land owners displaced by projects, relocations of
utilities, design coordination, and operations and maintenance of the major
flood control measures depicted on the enclosure.

~~-£~
D.E. SAGRAMOSO, P.E.

Enclosure
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Centennial Levee (proposed) 15 Cave Buttes Dam (1980)
Harquahala Dam (partly complete) 16 Dreamy Draw Dam (1973)
Saddleback Dam (partly complete) 17 PVSP Project Area (proposed)
Sunset and Sunnycove Dams (1976) 18 Indian Bend Wash
Buckeye Dams 1,2 and 3 (1975) (partly complete)
White Tanks Dam 4 (1954) 19 48th Street Drain (1981)
Salt-Gila Clearing 20 Guadalupe Dam (1975)

(partly complete) 21 Buckhorn-Mesa Structures
White Tanks Dam 3 (1954) (partly complete)
McMicken Dam (1956) 22 Powerline Dam (1967)
Agua Fria Projects (study) 23 Vineyard Road Dam (1968)
Flowage Easements (proposed) 24 Rittenhouse Dam (1969)
New River Dam (proposed) 25 Powerline Floodway (1968)
Adobe Dam (partly complete) 26 RWCD Floodway
Arizona Canal Diversion (partly complete)
Channel (proposed) 27 Gila Drain (proposed)
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Wayne W. Linthacu I P.E .
Consulting Engineer

3002 E. Montecito
Phoenix, Arizona 85016

Richard H. Lee, Chairman
Arizona Canal Diversion Channel
Task Force

Dear Mr. Lee, and Members of the Task Force:

In your Charge by the City of Phoenix to review, study and make recommendations
and give advice to the City Council. There are several things that could or
should be done to aid in the evaluation process.

Ask Yourself:
Why, when and how was the ACOC proposed?
Was it started for self-interest or Public benefit?
Was it started and planned for a specific local area or for widespread
flood protection?
Why was the Flood Control District of Maricopa County established by the
Legislature? What was it's responsibility and is it fulfilling that
obligation?
Is each statement or question by the various interests really relevant
to the ACOC, such as (Rio Salado and Plan 6)?
Is cost, or flood protection, the most important?
Isn't it best to determine what is needed and then to do it in the most
economical manner?
Are the statements made to you by the several parties true or
questionable? Do they put forth inuendos that would lead you or tend to
lead you to believe something that isn't so or is in a grey area?
Do Petitions signed on basis of information presented by one side give
a true indication of what the signee would think after due consideration
and having information from both sides?

Here are a few general comments for consideration:

The ARIZONA CANAL is a canal that "BUILT THE VALLEY", The ARIZONA CANAL
DIVERSION CHANNEL will be a floodway channel to protect people and
property below the canal from probable floods and floodwaters generated
above the Arizona Canal and which have increased over the natural flows
as a result of urban development.
REACH 4 is an area that has a substantial history of floods and damage
as a result of storms of sufficient magnitude to cause breaks and
and overflows of the Arizona Canal. The storm of July 22, 1972 (about a
a 70 year storm) caused flooding, damage and hardship to a very large
area. 2600 homes were damaged. This storm probably affected more
people than any other storm in the valley .
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Wayne W. Lin~hacu.1 P.E .
Consulting Engineer

3002 E. Montecito
Phoenix, Arizona 85016

When Talley Industries gave the Right-of-way for the ACDC through the
Biltmore property it was in accord with the ACDC program. Also, when
present owner bought the Biltmore property they were surely informed of
and knowledgeable about the right-of-way for the ACDC.

To evaluate the statement by the owners of the Biltmore that the
facilities would have to be shut down for 12 months during the
construction of the channel it, is suggested that a reputable major
construction firm such as M. M. Sundt or Tanner Construction Co. be
asked to appear before the Committee and describe what length of time
would be reasonable to build the channel through the Biltmore area
and what physical disruption would probably be anticipated.

Public costs for Non-ACDC Alternatives. This could range from an
absolute "do nothing" to a lot of various small or large projects and
range from zero to different kinds and amounts of protection at various
places. Whatever would be done would likely be piecemeal and more
likely than not could benefit a few but likely not the vast majority.

Regarding Local Cost, the owners of residential and business property
within the inflow and outflow flood area in Reach 4 would only pay a
very small part of the Flood Control District's share of the costs as
the Flood Control tax is county wide. The taxes paid by the local
people also goes to pay for Flood Control in all parts of the County.

If REACH 4 were deleted from the ACDC Project, and no suitable
alternatives were constructed, homeowners would likely have to be
self insured or have no insurance at all.

Regarding AESTHETICS, beauty is in the eyes of the beholder. Therefore
there are many different concepts. The final planning and design should
be acceptable to the majority of the people and this can be accomplished
by having a good interface between planners, designers and
representatives of the various interested groups.

Regarding comparison of various engineer, planning and design data
output. All engineers go by basic engineering principals and formulas.
there are, as to be expected, some matter of judgement in selecting
coeficients or other factors to use in the basic equations which may
result in slightly different answers. Occasionally some differences of
a major nature are resolved by a review by a Board of Peers.

-2-
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Wayne W. Linthacum, P.E .
Consulting Engineer

3002 E. Montecito
Phoenix} Arizona 85016

Regarding Costs} in our todays society and economy} there is no way
for anyone to make "hold fast" cost projections on Government funded
long term projects. There are so many changes in the economy, inflation
and other factors including the changes brought about by various
pressure groups of all kinds. For these reasons too the Benefit-Cost
ratios are not the same throughout as the costs and benefits
continually change.

Respectfully submitted}

Wayne W. Linthacum, P.E .

-3-
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Wayne W. Linthacu.1 P.E.
Consulting Engineer
3002 East Montecito

Phoenix, Arizona 85016

AUG l' Z 1985

Richard H. Lee
Arizona Canal Diversion Channel
Task Force

Dear Mr. Lee, and members of the Task Force

This is to respond to your request to comment on the Gookin Report of May 1982.

I have read the Report. There are some statements in the Report that concern
me as they likely would most other civil engineers who have some long time
experience in design and construction. My comments are based on strictly
engineering principals and judgement.

My comments follow:

• The Gookin Report states that "ACDC project will result in
considerable disruption to the surrounding area both during and after
const ruct ion".

There will be some disruption during construction, however there
should be none after the work is completed and the area cleaned and dressed up
in accordance with the Contract and Specifications.

• The Report, page 3, para. 1, stated that there would "include a total
interruption of traffic across the canal at various points during
construction".

This is inconceivable. Actually, contract specifications and
construction documents would surely call for constructing and maintaining
temporary detours for the time needed, then restoration of permanent service as
soon as the structures and other work is completed to where it can be used.
This has long been common practice in the engineering and construction
industry. An example, which the Task Force saw first hand, was the advance
construction of the bridge across the alignment of the ACDC at 25th Avenue by
the Flood Control District. This will be done at all street crossing.

• The Report, page 7, para. 4 and 5, states that "Our Firm's studies
showed that the 100-year flood on Cudia City Wash to be about 7200 cfs instead
of 6800 cfs". The Corps responded that the difference was small. This
variation, by different engineers, is not unusual or significant .
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Actually, in practice, the engineers probably used the same
governmental charts and used their best judgement in determining the several
factors and coefficients to select the "curves" to be used. Also, there is the
judgement to be exercised regarding the watershed and the percentage of
contributing area that may be subject to infiltration and how much rainfall the
various sections of the area can absorb and how much of it will be complete
runoff except for re-entry (evaporation) into the atmosphere.

Summarizing, there are a number of variable in computing storms and
flood runoff. In making this type of analysis, long time engineer experience
together with team review will logically produce the most reliable results.

• The Report, on page 8, para. 1 and 2, Questions the methodology for
computing the amount of flood flows and talks of the two common techniques 
one by SCS (Soil Conservation Service) and the other, the HEC-l Computor
program used by the Corps of Engineers.

•
Both systems have been used and are currently being used in the

engineering industry. In my years of experience, the Government agency in
charge usually sets the standards and criteria for the project. It is a fact
that of the two Agencies, the SCSI through Congress works on small projects and
the Corps of Engineers works on Rivers, Harbors, large Flood Control projects
as well as Military projects.

• The Gook in Report, page 8, para. 3 and page 9, para. 1 and 2
questioned "N" factors, methods and design factors.

The Corps stated they were using an 0.014 N and were designing on
basis of a complex backwater analysis.

The backwater analysis is not ordinarily done on most projects due to
substantial engineering time and cost, however, when it is done, it is "going
the extra mile" to provide the best end results.

• The Gookin Report, page 9, para. 4 questioned the wisdom of using a
roughness factor of 0.014 in the design of the channel.

In studying the Corps' report, the design is based on the use of
varied "N" and coeffiencent factors to provide safety and economy. A roughness
factor K of 0.002 was used for troweled-cement finish and 0.003 was used for
rail-mounted slip traveling forms. Also 0.002 was selected for the design
water surface profile to correspond to troweled surfaces and 0.007 was used to
determine freeboard depths. The channel design in the cost study was made
using an "N" value of 0.014 for water surface profile and using 0.016 for top
of wall elevations.

The use of the above variations results in providing somewhat more
• freeboard and consequent safety.
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The design also includes the consideration and computation for
sediment loads.

Also the specifications and the quality of inspection playa
substantial part of a project being completed and performing in accordance with
the Engineer's designs.

In my experience, the National Park Service, Corps of Engineers and
Bureau of Reclamation have an excellent reputation for top quality job
inspection.

o The Gookin Report, page 10, para. 2, discusses and questions the Corps
design for freeboard.

The discussion is not pertinent as the Gookin comparison is based on a
combination of roughness factors instead of the 0.014 that Gookin used. See
the item previous page.

o The Gookin Report, page 10, para. 3 stating a concern for, or
"catastrophic failure" of the carrying capacity of the covered system as
related to inadequate freeboard being acerbated by the change from an open
channel to a rectangular covered conduit does not have merit.

From information contained in the Corps' Design Report, Appendix 1,
Plate 15 it appears that there would be 2 feet of freeboard between the
surface of the flood flow at the design capacity (8300 cfs) at the Biltmore
Golf Course bridge which would be the start of the covered section. Based on
the design data on said Plate 15, if an additional 500 cfs were added to the
design flow, for a total of 8800 cfs, there would still be 0.3 feet of clear
opening between the water surface and the underside of the concrete top. If
the flow should happen to be much greater, then the water surface would rise
and if it rose above the underside of the deck, the flow through the closed box
section would become a pressure conduit and the flow would increase as the head
on the conduit increased. Before much of this would occur though, water would
begin to overflow the south side channel wall at a low elevation (similar to an
Arizona Canal Spillway) and excess flood water would flow over to the Arizona
Canal.

Therefore, it does not appear that there could or would be a
catastrophic failure of the system.

o The Gookin Report asked for assurance that no water would enter the
Biltmore property on the north side of the ACOC project that would presently
not occur.

It is my understanding, from the Corps Report, that nothing would be
done to alter the existing drainage and runoff patterns above the ACOC
right-of-way so there would be no change over present conditions.
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• The Gookin Report, page 12, para. 2, implies that the Corps would be
importing flood waters for floods in excess of B lOO-year storm frequency.

The fact is that the project would not import any storm water. The
ACOC system would intercept the storm waters at the various natural and
existing washes and then the ACOC would carry off the flood waters of design
capacity and perhaps a little more.

The amount of floodwater above the lOO-year storm would then overflow
the south wall of the ACOC and enter into the Arizona Canal, and if the Canal
could not take the excess water, it would overflow at its spillways as is
currently the case.

•

•

The above comments are given to let you know that there are many
fundamental and fixed basic laws of physics that are used in engineering
problems and calculations. Throughout all engineering work there are many
varibles that have to be considered in the respective problems. The emergency
field is so broad that one engineer is not and could not be a master of all the
various types of engineering. Therefore, almost all engineers specialize in a
particular field.

Our government agencies, such as the Corps of Engineers, Bureau of
Reclamation, and others, with their big staffs having specialists in the
various engineering fields do a very thorough and competent research and design
service in the projects they undertake.

ReS~ullY su~mitte~

'ija~ /t- O'j~LI-f:~-
Wayne ~Linthacum, P.E .
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PRI.::CI PITATIO (inches) PHOENIX. ARIZONA

YEAR JAN
1955 ;> .41• 1'35 0 . &7
1'l':> 7 .S7

.1'-i58 O. 07
195"1 0 .23

19bO 0 .85
19b1 O. 23
1'3b2 1 .20
9b3 0 . 55

19b4 0 .22

19 ':> 1 .22
1 bb o. 35
19b7 0 .25
19b8 O. 19
19b9 1 .37

\970 T
1971 0 .22
1972 0 .00
1973 o. 13
1974 0 .57

1'375 0 .02
197b 1
1 77 o. 35
1'378 2. 33
197'3 2. lb
1<J80 1 .",8
1'381 0 11
1'382 0 81

:::::~...;.
1983 o. 10

:':1"': 1984 o. 31
>.

Re'cor-d
er)n O. lb

FEB MAR APR MAY
0.0'3 T T 0.02
0.b4 0 .00 0 .03 T
0.21 o. 53 O. 12 0 .43
1 1') 1 .'34 0 .8') 0 .08
0.(,3 I) .00 0 .05 r
0 .04 O. 57 O. 00 T
0 .01 0.41 T T
0 .83 0.50 0 .00 T
1 .1b 0.30 0 .31 r
0 .01 0.37 O. 10 T

0 .'31 I . 3'3 1.35 o. 1 b
0 .'3') O. 34 1 T
0 .00 0 43 0 .08 0 .0'.:.
1 .20 1 .04 T T

I O. 78 0 . 5b 0 .03 fI.2b

O. 0 2. 2b T I
O. 3':> I O. 13 I

1 I T I
1 .3b i .b'3 0 .07 O. 10
0 .02 1 .37 0 .01 0 00

0 .33 0 .b3 0 .43 r
o. 47 0 .40 0 .b7 1 .0&
O. 06 0 . 27 O. Ob o. 16
2. :21 2. 14 0 .20 T
0 .0') 1 . 18 0 .0:' o. 7&
2. 09 0 .8& 0 44 0 .21
1 . 08 0 '38 O. 20 0 .03
0 .bl 1 .30 T o. 50
1 . 1 I ,. 1 I o. 1(i O. 00
0 .00 0 .00 0 . 91 O . 18

0 74 o. 73 O. 3 O. 14

JUNE JULY AUG SEP OCT NOV DEC ANNUAL
------0:-gt) 4. 19 1.80 r 0.13 0.05 0.18 '3.82

0.01 0.'32 O.4b 0 .02 0.06 0.00 0.01 2.8
0.?6 0.72 0.85 0 .00 2.&b 0.02 0.23 7.bO
f).1I5 0.31 0.72 2 .25 0.50 0.1 b 0.00 8.12

r 0.45 1.36 O. 04 1 . 15 0.43 3.46 8.40

T 0 .25 0 .82 0.12 0 .b7 T 0.07 3.3'3
T O. 40 2. 11 0.22 0 .08 O. 12 0.85 4.43

O. 12 O. 10 0 .25 0.3'3 r 0 .03 0.48 3.'30
O. 00 0 .03 2. 68 T 1 .46 O. 73 r 7.24
O. 00 0 .60 1 .2'3 1.80 O. 17 O. 35 1.0'3 6.00

O. '31 O. 16 O. 18 O. 60 0 .20 O. '32 3. 1'3 11 .1'3
0 . 22 O. 09 2 . 1 7 2. 00 0 . 25 o . 38 o. 52 7. 27
0 47 O. 99 0.02 O. 13 0 .b7 1 . 27 3 .98 8 . 34
O. 00 1 . 70 0.5'3 0 . 00 o . 35 0 .91 0 .b9 6 .b7
(J . 00 O. 28 0.14 2 . 11 0.08 0 .b5 0 .b8 b .94

0 .00 O. 48 1 .0 2. 85 0.44 0 .02 0.2b 7 .b3
0 . 00 O. 2 4 O. 99 o. 92 O. 7 r 0.47 3. 59
1 . 70 O. 72 1 20 0 .28 4.40 1 .01 1.5b 10. 87

r 1 .30 T 0 .00 0.00 1 .3b 0.00 b .01
0 .00 0 .84 1.15 1 .07 2.12 O. 44 0.5'3 8. 18

T O. 38 T 0 .82 0.23 0 .55 1 .12 4 .51
0 .0'3 1 .48 O. 12 1 .b9 0.70 0 .43 O. 85 7 .'3b
O. 10 O. 30 O. 18 0 .53 O.bl T 0 .54 3. 1b
0 .01 1 .44 1 . 79 T 0.35 2. 30 2 .4b 15. 23
0.04 O. 34 1 .18 0 .09 0.09 O. 12 O. 1 J b .80

0.03 a .5& a .Ob o. 13 0.02 a .00 0.08 & .Ob
T 1 . 14 O. 11 O. 18 1 .34 0 .95 0.00 b. 12
T O. 43 1 .'37 o. 12 T 2 .50 1.64 '3 .'34

0.00 o. 38 2. 48 2 .43 O. 71 O. 43 1.1 b 12. 81
0.18 5. 15 0 .87 3. 3b O. 31 O. 71 2.93 14 .91

O. 10 o. '33 1.02 0 .80 0 .51 0 .b3 O. 90 7 .59
See Reference ~oles on Page 68.

Page 4A
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PHOE IX. ARIZONAAVERAGE: TEMPERATURE (c1eg. P)

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUA
1955 48 7 50. 9 b 1. b bb. 7 75.b 83. 7 8b 7 8b.b 82.9 75. 1 59.1 55.8 69. r:;
95b 5b.0 t.:>O. '3 I. bb. 1 7b.9 8b. 9 87.9 85.8 84.b b9. 7 57.8 53.3 b .8

1957 54.0 b 1. b1 .8 bb .5 72.9 87. 1 1 .4 88.0 83.2 70 .b 5b. 4 55.0 70. I
'1958 53.0 58. 0 S7 .0 bb. 7 81.3 89. 1 3.b 92.7 8b.b 7b . 6 61 . 4 5b.0 72.7

1959 53.8 53 .9 b3. b 73. 5 7b.3 90. 3 4.0 88.1 83.3 72. 7 bO.'3 53.b 7"2.0
'19bO 48 .5 51 .5 &5. 1 70. a 77.8 90 .0 '32. 4 89.7 85.9 70 .b bO.5 50.5 71 . 1

19b1 54 .2 55 & 59 b b9. 2 75.b 88 .b '31 7 88.b 80 b b9. b 57.1 52.3 70 .2
19b2 51 . 5 55. 7 Sb. 0 72. 3 73. ') 83 . 1 90 .2 91 .7 84 3 71 .b b1 .9 55.0 70. &
1 b3 48 4 bO .2 £>1 .0 65 .8 80 .0 81. 9.? . 0 87.1 85.1 7b . 2 bl . 51.8 11 .0
19b4 4b 7 49. 3 56 . 5 b5. 2 73. 7 82 b c,r; . f, 8b 2 80.9 7a .'3 55. 5 52.0 b7 .8
1965 52. 7 52. 4 5b. 1 &3. 4 71 .8 ]<3 .0 'Jl 0 89.0 19. 7 . 8 62 . 1 52.'3 b8. b
l'3b 48 .2 49 7 bl .2 b9. 8 80. 1 8b. 8 en 0 "10.9 82. ') 70 .9 bOo 5 52.0 10 .':>
19b7 50. 7 55. I b2 .8 b2. 4 75. 1 81. 1 oj] .f> '31.0 84 .8 7 5 b3 .9 48.2 70. 1
1968 52. 4 59. 7 ':>9 .9 66. 7 76 .6 8b. 2 'jO. ;> 86 5 83. b 72. 7 ':>9 .2 a9.5 70.
1969 54 .9 53 .0 5b. 9 b8 .5 78. 1 84 .2 '33. 1 9a. 4 8b. 0 b'3 .5 2. 1 54.8 71 .3
1970 52 1 60 .2 ',9 .':> 64. 7 79 .6 88. 1 '35 .0 92 .':> 82 2 69. 1 b 1 4 52. 6 71 4
1971 52. 2 ':>6. 3 63. 3 bb .5 73. 3 85. 3 94 .'3 8'1. b 85. (, b9 .3 59. 7 50. 2 70. 5
1'372 51 4 59. 1 70 .6 71 4 78. 3 87 .8 94 4 89 .9 8a .8 71 .9 58. 1 52. 1 72 .5
1973 51 .2 57 .5 56. b b 7. 2 80 .9 88. 1 93 .5 93. 4 84 7 74 4 bO .8 55. 4 72 .0
1'374 54 .0 56 7 b4 .? 70. b 80 .2 92 .2 92. 4 91 .2 87 .2 15 .9 01 .5 50 .b 73. 1
1975 52. 3 54 .0 59 .0 62 .b 76. 7 86 6 9~ .3 91 .9 86 .2 72 .'3 bOo '3 54 .8 71 .0
197 55. 4 bOo 1 b1 5 b8 7 80. 7 81. 9 91 .b '30. 7 83 .0 74 .0 b4. 1 55 .6 7 .8
1977 53. 8 61 . 1 0 . 8 73 .5 75. 7 '31 .4 '35 .0 94. 1 87 .6 78 . 7 65. 8 59 .9 7a . '1
1978 56. 6 ':>8. 7 b5 .6 b'1 .2 78 .5 '30.9 '1a .b 91 .a 86. 3 78 .b 61 .5 51 . 7 73. b
1979 50. 1 55. 7 bO. a 70. 1 78. 1 89.5 93 8 89. 4 90 .2 77 .2 58. 2 55. 9 72.4
1'380 56 .6 bO .6 bOo 7 6'3. 8 7b .0 88.9 95. b 92 .2 87 .3 75 .6 b4. 1 61 .3 74 .0
1981 59 .2 bl .a 63 .8 7b. 0 80 .5 93.4 ':>. 2 95 .8 89 .2 73 .6 bb. 1 58 .6 7b .0
1982 53 .9 60.1 b2. 4 72. ':> 80 4 88.1 '33. 7 93. 7 86. 7 73 .5 61 .9 5a.l 73. 4
1'383 56 .0 58.11 62. bb .6 80 .6 88.6 95 .5 92.6 91 .0 77 .2 62. <1 57.2 74 .0
1'384 57 4 60.1 67 .6 70. 7 87 .0 88.9 '31 7 91.2 87 . 5 71 4 61.9 53.7 74 . 1
ecord
ean 51.9 55 .9 bOo 7 68.0 7 .1 85. 7 91 .2 89. 3 83. 9 72. 1 bOo 1 '>2 .8 70. 7
ax 65. 69. 11 I 74. 7 83. 92. 101 . 8 1011 .3 102 . 7 .9 87 .0 74. 7 bb .0 84 .8
;n 38.7 42. 3 4b. 1 52.9 bO .b b9. 5 78 .0 7b.b (,9. 9 57 .2 IPj .b 3'1 .':> Sf, .5

R

M

•

•
See Reference otes on Page bB.
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CITY OF PHOENIX

TO

FROM

SUBJECT

Arizona Canal DATE
Diversion Channel Taskforce

~Kathy Cale, Management Assistant
Management and Budget Department

INFORMATION REQUESTS

F-5
August 1, 1985

Attached are lists of Information Requests submitted by Taskforce members.

Included are:

1.

2.

3.

List dated July 22, 1985 by Jasper Hawkins

Addendum to above list (July 22, 1985), dated July 29, 1985 by Jasper
Jawkins

List by Richard Lee dated July 22, 1985.

•

jo
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ACDC TASK FORCE
CITY' OF PHQENll
JULY 22, 1985 PREPARED BY JASPER HAWKINS

~ AGENDA ITEM 10 (documents and/or information to be requested for T.F.)

1. City of Phoenix and/or Maricopa County and their effected
departments. .

:'0 __-- 0 -t 11 e ACD.£.J'0-t-h~

f-IJ _.~i~A cia lob1 i~g cr '0 ns
~ Reach our separate.

( 1J v(~""e gal 0 b.-l . ga i 0E-P -l-atTV"e to J 00 eli ng
co-n-stfUction of Reach Four.

J) Official actions relative to approving continuance of
Reach Four expenditures after defeat of Bond Issue by
the public.

~~~. Official actions relative to consideration of an alternatives
to the current Reach Four proposal .,,(.r~ A v,'

2. Corps of, Engineers and/or Maricopa County Flood Control District

C-b_ B.

C1Jf/

~£. D.

to£ E.

c..O
~

tJJ~

~
~A. Agreement between PRC and the Maricopa County Flood Control

District.

Details of all alternatives considered in relationship to
the current Reach Four Proposal.

A listing of all factors to be considered in a cost/benefit
ratio analysis and the weighting given each factor.

Expenditures to date on ACDC with Reach Four separate.

Listing of all ACDC records destroyed by the Corps.

List of all consultants utilized for development of alternatives
to the current Reach Four proposal.

Date for issuance of up-dated cost/benefit ratio on ACDC
requested by Congressman Rudd.

Soils test data indicating the degree of difficulty to be
encountered for excavation requirements for Reach Four.

•
3. SRP

A. A Reach Four map depicting location of canal breaks,
descrrption of each, and an estimate of magnitude of
normal canal flow diverted through the various breaks
during the 1972 Flood.

B. Description of the impact of the cross-cut canal conversion
on potential future flooding in Reach Four.



,
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, , ACDC TASK FORCE
CITY OF PHOENIX
JULY 22, 1985

• page 2

C. Description and map showing where potential over
topping of canal could occur in the Reach Four area
based on the existing elevation of the canal banks and
Reach Four not in place.

'. Description of potential flooding north of the canal
at the Cudia City wash outlet and along Reach Four if
the ACDC were not in place.

E. Description of any change in SRP liability for flooding
if Reach Four is or is not constructed .

•

. '
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ACDC TASK FORCE

•
CITY OF PHOENIX
JULY 29, 1985
Page 1 of 2

ADDITIONAL INFORMATION REQUESTS

BY

JASPER HAWKINS
(Addendum to list

dated .July 22, 1985)

•

AGENDA ITEM 6 (Documents and/or Information to be requested for the T.F.)
1. City of Phoenix and/or Maricopa County Flood Control District

~~ viA. Report describing the potential use of all or portions of Reach Four
and Reach Three floodwaters for re-charging of aquifers in the same

general area or other areas deemed more appropriate. If determined
to be technically feasible, then the report should include a description
of the methodology and an estimate of the costs involved.

tA~-( B. A map depicting all storm sewers proposed for construction, under
construction or existing that are planned to flow into Reach Four and

Three of the ACDC. Map should designate the individual flows projected
at their entrance into the ACDC. Map to be accompanied by a report
describing all alternatives to the sewers flowing into the ACDC and
set forth any additional costs to be incurred for each alternative
and the entity or entities responsible for such costs.
Legal Assessment of the responsibilities of the Town of Paradise Valley
to physically share in the mitigation of the Cudia City Wash flood flows,
of which 90% emanate within the Town of Paradise Valley. This assessment
should include the legal ramifications of the development that has been
permitted within the Town of Paradise Valley since 1972, that has increased
the rate of flow of flood waters in the Cudia City Wash.

~~p D; Legal assessment of the responsibilities of SRP relative to flooding damage
caused North of the canal due to the "daming effecC of the elevation of
the canal above the adjacent ground level, causing storm waters to pond

and collect on the North side of the canal.
Legal assessment of the responsibilities of any entities for permitting
development since 1972 in the natural Cudia City Wash runoff area South
of the Arizona Canal as well as any responsibilities for constructing the
Arizona Canal across the Cudia City Wash and creating a Dam effect on the
normal flow of water down the Cudia City Wash.
A report that establishes the flood control need for extending the ACDC
from East-of 12th Street to 36th Street, assuming no contribution of Cudia

City Wash flows and that they will be handled otherwise.

•



P~ge 2 of 2
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ACDC TASK FORCE
CITY OF PHOENIX

.JULY 29, 1985

What systems/devices/programs have been put in place since June, 1972

to mitigate the impact of flood waters on the Arizona Canal? Specifically

describing those that have an .impact on the Reach Four area.

~ y!G. A list of what specific work items are to be assigned to PRC
under their current agreement with County Flood Control.

~AlS H. A study of the alternative of conducting Cudia City Wash flood flows
l-V I'down (a) 40th St. (b) 44th St. (~) 45th St. (cross-cut canal) to the Salt River.

Study should describe technical feasibility and costs inclusive
of a cost/benefit analysis for each.

2. Corps of Engineers
~~A. A project by project listing of all storm drainage projects from

1965 to present, that the Federal share of the initial budget was
in excess of fifty million dollars. The date and dollar a~ount

of each initial budget, and whether the project was designed for
standard project or 100 year flood flows, the name of the individual
to contact at the local agency and their phone number.

~ A description of the analysis made to determine whether the design
criteria for a project should be a standard project flood or 100
year flood flow. What entity makes such an analysis and ultimately
what entity legally adopts such design criteria.

(;J;J£-C' Description of what criteria establishe's··flood water control as
different from storm water control, and whether local storm water
control costs are a part of the ACDC costs to be borne by the Federal
government.

Congressman Eldon Rudd
~ A. Description of How and Why cost benefit analysis is used by the Congress.

in evaluating the merits of a storm drainage project for funding and
How and When the cost benefit analysis is up-dated due to the extreme
longevity of most projects from initial authorization to completion.
Are there examples of historical precedence for discontinuance of
projects that due to their longevity and or changes in local area
conditions, no longer meet Congressional standards for tr.e cost benefits
to be derived by the public?

3.

4. S.R.P .
A.

•

•
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• ACOC TASK FORCE

POSSIBLE INFORMATION REQUESTS

July 22, 1985

Richard Lee, Chairman

Costs of increasing r reducing the carrying C~f Reach IV or the
balance of the projec Costs for changes inlReach IV and the resulting
costs for the balance ,f the project. ~

Information on City plan Parks an~Recreational projects along the
ACOC, particularly Reach What ne, recreational facilities will be
created, all costs which wi I be bo e by the City in connection with·
these facilities, the contri utio of the Corps of Engineers with respect
to these facilities, the tota c~ts of building these facilities and the
costs of maintaining these fac~ ities. Estimates on the value/usefulness
of the new recreational areas! at would the City do if there were no
federal funds available for/these ecreational projects? How would·the
City spend the funds for ~his proje t if it were not used on this project
and what do they believ /is the valu of the resulting improvements?

and Udall's on the

presented to or acted

Information from City Engineering files - all relevant reports.

Copies of all mem s, documentations, and
on by the Phoen'~ City Council pertaining

Information rom Congressional offices such a
ACOC project.

Inform~ ion available from the Environmental Oefen e Fund and possibly the
Sie:pa Club concerning the performance of Corps of ngineers flood control
prJ1ects, specifically their cost projections, and a tual costs including

/er-runs.

KC/mr/0706i

•



ACDC TASK FORCE DISCUSSION ON

• INFORMATION REQUESTS/LIST OF ISSUES TO ADDRESS

rh-"~y)

II Oo.J-L" - Copies
FE,vt~

of~ Flood Control Maps and Underlying Studies/Documents of

City, private individuals, County, Salt River Project and Federal

areas that Reach III and Reach IV will impact and asked that an outline

of study be put in Library.

,..JE,
,., fleJa) b d r..
~ '~_ayn4oa- Drainage patterns impacted by Reach IV and how much of actual flooding

c.~ +'1 ~ 'vi, / s defined by the lay of the land versus where the break happens to be

67 OV placed.
0 1

~4~ r-<6/w/rJ
-

~ Figures on Salt River Project's costs and damages/repairs by flood.

Mr. Weesner indicated that he did not think costs were broken down this

way, but he will investigate it.

t roJvn !V.IIC~
IL \' ~ - Regarding ~2 Flood Report by the City, and detail extent of
1 0 S"e.e

Itl7';;J. information on flood damage is broken out to determine costs borne by

F/od
R.~JOOrl

facilities involved. He indicated staff to present status on this

information at next meeting .

•
DRAFT 0776i - 1 -



of law in terms of the assumption of the duties pursuant to the

However, this protection has been eroding rather rapidly.

General comments on the change in liability of the Flood Control

District with respect to the construction of the ACOC both as a matter

municipalities and State institutions were not subject to~suit. The

~1:~td was "Sovereign Immuni ty", in which government can do no wrong.

6"~
I ~5 _... v' Information on liability issues from both Attorney's Office and Salt

~/~tve-I;;r River Project. In addition, a general comment on the change in

~~~ liability on public institutions. He noted that~~~~ti~ .
4~;;'1

4JU1d'tt..
(/R/b.-t

contract. He noted that Dan Sagramoso can direct staff to the right

documentation. Within legal contract, is there a pattern where in which

Federal Government has assumed liability for design flaws or defects?• &, ·Mr. Lee noted he is very interested in obtaining information on City costs in
(/ltJ.. I n~.e. V-I~
~ ad~ition to property damage. An example would be any additional costs other

than property damage borne by the City such as the increase in Police and Fire

Protecti0'Y(~,~~ -It",., ./l,-k I

~ J11~Lrlj

~~~ Information on how costs were shifted by insurance in the case of the 1972

flood. He indicated that flood insurance is not required now in this area.

Ff.I>tA 1'~/17 h14~~
In connection with the~ Studies the flood in3~raR£Q spokesman may have

some general comments or brochures on flood insurance.

Ht'w~ dIaL /rl5V<r~ c.o~/,~~ tfJ~ ~1;)j-?

W~~ -I-k~ ~ r-/()Od /Ia;"" ()rdll1A~4I(1- c.lA~J~ ?

•
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("c.JJ
c..'~ps E. Any information concerning any liability incurred by the Corps of Engineers or

any local sponsors that resulted from any sort of failure from any flood

control project.

Mr. Lee moved that staff pursue these requests. Motion was seconded. Motion

passed.

5~P

~ Mr. Lee requested information by SRP on the frequency of overtopping the canal

other than the canal breaks over the years and damage information about the
/It,,; 11;4.~9~

results. "1. Stan Lutz responded that researching every report on this area

would be a massive project. Mr. Lee asked if within the last four to five

years has overtopping resulted into flood damage. ~i lutz responded that no

major damage has resulted in the public streets. Mr. Lee asked by

the major source of costs?

~ concentrating on the canal breaks would really be identifying the damages of

the ACDC; thus safely assuming that the overtopping of the spillways are not

w~ 'S,'1.{.j/"
Mr. L~tz responded it depends on the magnitude.

~ 0ID, Mr. Lee requested information from the Flood Control District and the Corps of

(lor! S
______ Engineers of what the costs would be for the changing the carrying capacity of

Reach IV either up or down and the effects if the capacity was changed all the

way down the line. Mr. Sagramoso responded that this question is too

difficult to answer as it is too general. Basically, if the capacity goes up,

the costs go up and vice versa. Every increment will result in a different

answer as it requires a lengthy analysis to answer with any precision.

~
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Mr. Lee asked if there was a relationship between the size of the increase or

~ decrease and the costs. Mr. Sagramoso responded there was no relationship.
~s k't.d q "'-'--

Mr. Lee cilJ:s:er1bedl-an example a-s iil lot of qllQwtiel'l3 bd@1 e ilwkQd apol!t;-i-t; what

would be the effect on the balance of the ACOC if it was downsized (e.g.

Reach IV was eliminated) and if the remainder of the project were not left as

it is in anticipation of Reach IV. What would the effect be on the costs?
;).00

Also, if the capacity was increased to cover a ~year flood, would this

require additional right-of-way and what would be the increase in costs?

Mr. Lee noted that he referred to both increased capacity and increased

width. Mr. Lutz responded that these requests could not be answered without

extensive analysis. However, the cost to downsize the canal and drop out

Reach IV would result in $15 million in savings downstream ~ etslditi?1Ol h sost..
e.fi di rI:l:i«~~'J:::B~. To Mr. Lee's inquiry Mr. Lutz responded that

~
in 1982 PRC Engineering did this analysis as part of the alternative where the

)

canal was downsized through the use of a detention basin. $15 million

represented 1982 dollars.

f/I'Information on City plans for Parks and Recreational projects along the ACOC,

~f~!.~t1particularlY Reach IV. What new recreational facilities will be created, all

5~ costs which will be borne by the City in connection with these facilities, the

;t.:;:11 contribution of the Corps of Engineers with respect to these facilities, the

A~eJ1t/L total costs of building these facilities and the costs of maintaining these

vty)~ facilities. Estimates on the value/usefulness of the new recreational areas.

r.upDri

•
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• What would the City do if there were no federal funds available for these

recreational projects? How would the City spend the funds for t~is project if
-.>:

..

if were not used on this project and what do they believe is the value of the

resulting improvements?

, ~. ~ll relevant reports from City Engineering files. Copies of all memos, formal

~~r~~h~ctions, documentations and resolutions presented to or acted on by the

~~4 Phoenix City Council pertaining to ACOC. Mr. Attebery responded that this

[,VIII~ information should be avai lable at the next meeting.

a~/~t/~

l"'!l.f~rtf
JIQ Mr. Lee moved that staff research this request. Ms. Wolf seconded the

motion. Motion passed.

• :)otV1
Mayor ....

crko
Lincoln of Paradise Valley indicated that the City woul~respond to

some of these information requests.

(&i,,;-!-It /)
'l/J 3 \ Information of the first cost/\'( in actual or constant dollars) for the proj ect

)~ in Reach IV and the breakdown of costs for flood aesthetics and parks, detail
1A~ ?) ~tlc./ (
I~ of sources of funding (federal, county, local). Information on what has

10 .... Y" I-
.t +eJ,D'1<...
~~alreadY been spent and the estimate of what will be spent. Need for

e.... ;;t) consistency in dollars fo'r compari son purposes.

•

of Engineers' costs which include imputed
I.e.

as the value of the land taken or purchased;~ArizonaBiltmore.

, wM w~ -It. (/&((Vf~ art-·/""" £ a +0 +-..Ie ~.//?l~

costs such

DRAFT 0776i - 5 -



• Mr. Lee asked, with
CorpS

in the~ figures

~ Information on the construction scheduling and timing of the canal which would

toE" affect business and faci li ties.

To Mr. Lee's inquirji Mr. Sagramoso stated that the City, Corps ~nd District

can respond to some of this information within one week. Certain requests

will require lengthy research which could result in not having this

information available by the end of September. Mr. Lee requested that staff

present a status of this information by the end of the week. Mr. Sagramoso

responded tha~if information has already been provided.-.
Mr. Hawkins requested an explanation of the value given to the Biltmore

property. Mr. Sagr~moso responded that the $7 million figure reflects the

out-of-pocket expenditures of the Flood Control District. Mr. Lee noted that

the c07s1 cost include imputed costs as well.
[)/r;.f-nk .1k~~

tAe G8r~s h~s spen~to date million. The
• •

e£II~-/~d af-
..- I &Il11el':lil~t:o - $90 mi 11 ion.

Mr. Sagramoso indicated that
-ju-W

Flood Control District'~costs~

•

Mr. Sagramoso noted that staff could come in and present an overview of the
-- rtf a! ~,.L~~~ds....614i~ -t-/? K/,'~ . v

recreationalt--issues, etc. J+@ w provIde a list of possible meeting~ at

the next meeting of the Task Force for review .

DRAFT 0776i - 6 -



• A.sCU55,0/1 0--/
;:;r~-p,;Crxd -6y

..In -4,/Hd /~n /f'Lp~~(;~~ f:("Cipf

~G~J-- t4/,,~h·/Z.sLs~ ,4r/~~-d

•

i~ City of Phoenix, Maricopa County and Effected Departments:

Items A, Band C should be covered when staff responds to Mr. Lee's

information requests that were previously mentioned.

Mr. Lee noted that Item 0 refers to official actions by the City of Phoenix,

Paradise Valley -and the District relative to approving continuance of ACDC

expenditures after defeat of Bond Issues by the public.

Item E sholJld be addressed to the City, Maricopa County and Town of Paradise

Valley regarding official actions relative to the alternatives of the current

ACDC proposal. Mayor Lincoln, Paradise Valley, responded that this

information will be presented to the Task Force when it becomes available.

Mr. Lee moved that information outlined in Item 0 and E be fo~mally requested

with the understanding that official actions need not particularly related to
~

Reach IV. The motion was seconded and passed .

DRAFT 0776i - 7 -



• Corps of Engineer and/or Maricopa County Flood Control District:

Item A has already been given to the Task Force. Item Bean be- answered in

existing documents. Mr. Attebery noted that the public reports:address this

information.

Item C will be addressed in the Economic Report being developed by staff.

Mr. Lutz indicated that Item 0 can not be specifically addressed as only the

costs for the whole project are available; the County or Corps have not

separate the costs with Reach IV. To Mr. Lee's inquiry, Mr. Lutz responded

that the Corps' costs on Reach IV reflect only the design costs. However,

staff will estimate costs incurred as well as future costs.

• The Corps will try to ob~ain a listing of all destroyed ACDC records (Item E)

by obtaining input from various individuals. In addition, Item F (list of

consultants) will also be researched by the Corps of Engineers.

Mr. Sagramoso indicated that a design report is being prepared to address

Item H (soils test data). However, the date of completion is the end of

September. Mr. Lee added Item I in which staff would prepare a memorandum to

the Task Force on the information addressed in this report as well as when

this report will be completed. Mr. Lee further requests City and Salt River

Project's comments on the soils test data. To Mr. Lee's inquiry, the

information on the soil was based on staff's observations rather tan on the

•
U.S. Conservation Service Reports .
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• Mr. Lee moved that the Corps and/or Maricopa County on Items B, D, E, F, H &

I. The motion was seconded and passed.

Salt River Project:

The Task Force has a map to address Item A. Mr. Lee asked, when the canals

broke, how much water in the ~anal also filtered out. Mr. Weesner responded

that hardly no water left as 48th Street had been dumped much earlier in the

morning. By the time the canal broke, only flood waters remained. Salt River

Project had diverted ordered water at 7:30 that morning. To Mr. Lee's

inquiry, Mr. Weesner responded that ordered water is defined as irr'igoltion

water coming from the dams.

• Regarding Item B, Mr. Hawkins asked if there has been any increase in the

carrying capacity in the old cross-cut canal since 1972, or the ability to get

water from the Arizona canal into the cross-cut canal. Mr. Weesner responded

that no changes other modifying the gates in order to move the design capeldty

of the canal through the old cross-cut canal to move it down to the river.

Mr. Lee questioned the changes in the gates. Mr. Weesner responded that the

vertical type gate were just modified and updated.

Item C and D have already been given to the Task Force. SRP will follow up on

Item E regarding any changes in SRP liability for flooding with or without

Reach IV .

•
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. ...>:

Mr. Pickrell further requested two other areas to be studied:

adXt!7!1f
- Cost comparison between using rod iron fences versus chain link fence

due to the aesthetic concerns of project

- Comments on pigmentation/coloration of the channel

Mr. Lee moved that the Task Force formally request this information. Ms. Cody

seconded the motion. Motion passed.

Mr. Pickrell discussed the vulnerability of homes north and south of the canal

now built on slabs rather than on foundations. He asked if either the Corps

or City can obtain information on the effect of changing the construction

• standards on flooding for different types of f~IJndations. Mr. Sagramoso noted

that there is more concern over the first floor elevation than the type of

foundation. The changes in the building code determine construction.

Ms. Cody noted that this information is unnecessary. Mr. Pickrell withdrew

his request.

The Task Force discussed information requests listed under Agenda Item 6.

Item 8 has already been given to Task Force.

Mr. Lee requested that Item 1A be discussed in detail by the Task Force on

Monday. Mr. Weesner noted that the soils report should indicate that por'Lions

•
of Reach IV cannot be used for recharging aquifers in the same area.

Mr. Lee proposed that the July 29 addendum to Mr. Hawkins' list be discussed

on Monday.
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ACDC TASK FORCE
CtTY' .Of PHQENL'(
JULY 22, 1985 PREPARED BY JASPER HAWKINS

~ AGENDA ITEM 10 (documents and/or information to be requested for T.F.)

Official actions relative to approving continuance of
Reach Four expenditures after defeat of Bond Issue by
the public.

City of Phoenix and/or Maricopa County and thei~~effected
departments. .

Financial obligations incurred to date on the ACDC with
Reach Four separate.

Financial obligations projected for future ACDC work with
Reach Four separate.

legal obligations relative to flooding with and without
construction of Reach Four.

1.

Official actions relative to consideration of any alternatives
to the current Reach Four proposal~ ..

2. Corps of. Engineers and/or Maricopa County Flood Control District

d ....." /. G!t+~o/.I~ ~ !'1i1l'/f

ul1 ~~'''j
,l'ld

( liS+

_ ~,:,-rqbt

1;1 D.

f)t!J~t'_~

E.

A. Agreement between PRC and the Maricopa ~ounty Flood Control
District.

B. Details of all alternatives considered in relationship to
the current Reach Four Proposal.

C. A listing of all factors to be considered in a cost/benefit
ratio analysis and the weighting given each factor.

D. Expenditures to date on ACDC with Reach Four separate.

E. listing of all ACDC records destroyed by the Corps.

F. list of all consultants utilized for development of alternatives
to the current Reach Four proposal.

G. Date for issuance of up-dated cost/benefit ratio on ACDC
requested by Congressman Rudd.

H. Soils test data indicating the degree of difficulty to be
encountered for excavation requirements for Reach Four.

3. SRP

SJ2-P

•
A. A Reach Four map depicting lo~ation of canal break~,

descrtption of each, and an estimate of magnitude of
normal canal flow d5verted through the various breaks
during the 1972 Flood.

B. Description of the impact of the cross-cut canal conversion
on potential future flooding in Reach Four.

,.
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ACDC TASK FORCE
CITY OF PHOENIX
JULY 22, 1985

• page 2
.~

c•. Description and map showing where potential over
topping of canal could occur in the Reach Four area
based on the existing elevation of the canal banks and
Reach Four not in place.

D. Description of potential flooding north of the canal
at the Cudia City wash outlet and along Reach Four if
the ACnC were not in place.

E. Description of any change in SRP liability for flooding
if Reach Four is or is not constructed.

(

•

•
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ACDC TASK FORCE

CITY OF PHOENIX

JULY 29, 1985

Page 1 of 2

ADDITIONAL INFORMATION REQUESTS

BY

JASPER HAWKINS
(Addendum to list

dated July J2, 1985)
.~-

•

AGENDA ITEM 6 (Documents and/or Information to.be requested for the"T.F.)-

1. City of Phoenix and/or Maricopa County Flood Contro10istrict

A. Report describing the potential use of all or portions of Reach Four

and Reach Three floodwaters for re-charging of aquifers in the same

general area or other areas deemed more appropriate. If determined

to be technically feasible, then the report should include a description

of the methodology and an estimate of the costs involved.

B. A map depicting all storm sewers proposed for construction, under

construction or existing that are pJanned to flow into Reach Four and

Three of the ACDC. Map should designate the individual flows projected.

at their entrance into the ACDC. Map to be accompanied by a report

describing all alternatives to the sewers flowing into the ACOC and

set forth any additional costs to be incurred for each alternative

and the entity or entities responsible for such costs.

Legal Assessment of the responsi~i1ities of the Town of Paradise Valley

to physically ~hare in the mitigation of the Cudia City Wash flood flows,

of which 90% emanate within the Town of Paradise Valley. This assessment

should include the legal ramifications of the development that has been

permitted within the Town of Paradise Valley since 1972, that has increased

the rate of flow of flood waters in the Cudia ,City Wash.

D. Legal assessment of the responsibilities of SRP relative to flooding damage

caused North of the canal due to the "darning effect" of the elevation of

the· canal above the adjacent ground level, causing storm waters to pond

and collect on the North side of the canal.

E. Legal assessment of the responsibilities of any entities for permitting

development since 1972 in the natural Cudia City Wash runoff area South

£,,~'/t1«JI.!jOf the Arizona Canal as well as any responsibilities for constructing the

Arizona Canal across the Cudia City Wash and creating a Dam effect on the

normal flow of w~ter down the Cudia City Wash.

F. A report that establishes the flood control need for .extending the ACDC·

from East of 12th Street to 36th Street, assuming no contribution of Cudia

City Wash flows and that they will be handled otherwise.

/..
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•

ACDC TASK FORCE

CITY OF PHOENIX

JULY 29, 1985

~c,.f) G. A list of what specific work items are to be assigned to ·P-RC

under their current agreement with County Flood Control~

~o6 H. A study of the alternative of conducting Cudia Ci,ty. Wash flood flo~s

down (a) 40th St. (b) 44th St. (c) 45th St. (cross-cut canal) to the Salt River.
. - - .. -- . I

Study should describe technical feasibility and costs inclusive

of a cost/benefit analysis for each.

2. Corps of Engineers

A. A project by project listing of all storm drainage projects from

e.O[i:.. 1965 to present, that the Federal share of the initial budget was

in excess of fifty million dollars. The date and dollar amount

of each initial budget, and whether the project was designed for

standard project or 100 year flood flows, the name of the individual

to contact at the local agency and their phone number.

B. A description of the analysis made to determine whether the design

criteria for a project should be a standard project flood or 100

year flood flow. What entity makes such an analysis and ultimately

what entity legally adopts such design criteria•.

C. Description of what criteria establishe~;floodwater control as

different from storm water control, and whether local storm water
. ..

control costs are a part of the ACDC costs to be borne by the Federal

government.

Congressman Eldon Rudd

A.. Description of How and Why cost benefit analysis is used by the Congress.

in evaluating the merits of a storm drainage project for funding and

How and When the cost benefit analysis is up-dated due to the extreme

longevity of most projects from initial authorization to completion.

Are there examples of historical precedence for discontinuance of

projects that due to their longevity and or changes in local area

conditions, no longer meet Congressional standards for the cost benefits

to be derived by the public?

4. S.R.P.
A.

I..

What systems/devices/programs have been put in place since June, 1972

to mitigate the impact of flood waters on the Arizona Canal? Specifically

describing those that have an impact on the Reach Four area.
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Revised 8/12/85

REVISED LIST

SUKHARY OF ARGUMENTS AGAINST REACH IV

COST/BENEFIT ISSUES

1. Reach IV will not be cost effective, i.e. benefits will be less than
conslruction costs.

2. Discount rate of 3 1/4 used by Corps of Engineers to figure cost/benefits
is unrealistically low.

3. Costs of the project have been underestimated and actual costs will be
much higher.

4. Reach IV jeopardizes the entire ACDC Project because of its poor cost/
benefit ratio. (Congress may withdraw funding.)

-e

•

5.

6.

7.

8.

9.

10.

Costs estimates for Reach IV vary between $70 and $114 million.

New predictions of sediments from washes will reduce the 100-year flood
design without million . for sediment basins.

31~

Local costs have been underestimated because liability for damages in
connection with the construction (such as the closure of the Biltmore
Hotel) have not been considered.

Annual operations and maintenance costs have been underestimated for
strucLural maintenance and aesthetic treatment.

The 65 feet of easement obtained from the Biltmore is not adequate. Sub
stantial additional local costs may be incurred to acquire more easement.

The Biltmore Hotel will have to be closed down for one year during con
struction of Reach IV, forcing the layoff of 1,100 employees, severe
monetary losses to many businesses that provide goods and services to the
Hotel, serious loss of tourism business in Phoenix with commensurate
ripple effect on the Phoenix economy of about million, and possible
serious long term damage to the local tourism ndustry during future
years due to loss of tourists to other states and countries .



DESIGN/SAFETY ISSUES

1. Reach IV actually increases flooding hazard by introducing floodwaters
from the Cudia City Wash in the area of 24th Street to 32nd Street where
risk of severe flooding is now relatively low.

OM'T' 2 .... ,esLiltl&Led flow rate fop 199 ,ear flood is toe low

OM,r 3. ~ flow estimate OOe9-nt&t::-tI~peP:l:'¥-'Pe<eol

a ban.neoi-ws,rrs-

4. Flow estimate fails to recognize flow reduction caused by the proposal to
cover sections of the channel such as in the Biltmore area.

5. Inadequate capacity design creates significant probability of system
failure and thus increases risk of flood damage.

6. Deletion of this extension would increase the flow capacity of the rest
of the ACDC project.

7. There are other more effective alternative methods for controlling flood
waters.

8. Reach IV does not provide complete flood protection, and therefore
jeopardizes property not previously flooded.

9. Phoenix and Maricopa County will have full liability for flood damages
caused by the inadequate design of this project. Potential exist for
substantial liability costs.

OTHER ISSUES

1. Reach IV is obsolete and unnecessary. Flood Insurance Rates Maps (FIRM)
indicate flood insurance is no needed in the area south of Reach
IV because of recent flood protection improvements.

2. Changes in population and building patterns make reconsideration of
Reach IV necessary.

3. Upstream measures are necessary to protect north side residents from
flooding in washes.

The open channel is a safety hazard.4.

5.

'Z."'l..-1..1.1

The ACDC is an ugly ditch aesthetically unpleasing, -feet
wide J11 I<eq c...h t./..

-2-

::r~- Llu
deep, -feet



"

..
6.

7.

0"",1 t- 8.

ACDC will reduce property values in the area adjacent to channel.
-FeYlQ.,'n'1 o..,c. q.s y~t 1.h?~,dec0';;'1'ttC ry,:Je.*

ACDC will be lined with ~haia li~ feftee ~oppe4 w~~b-harh wire eA ~

9. Reach IV will devastate the area during construction and will inalterably
change the neighborhoods.

10. ACDC will destroy the park-like ambience of the Arizona Canal.

11. ACDC will cause the removal of existing natural features, vegetation, etc.

12. The ACDC will be a collector of debris, trash, cans, bottles, etc.

13. The ACDC will be an ugly scar across the City visible from street
crossings.

14. ACDC causes displacement of long time residents from their homes and
forces relocation of businesses.

15. ACDC does not address water conservation issue. Koney set aside for ACDC
could be used to fund flood control measures that conserve water.

16. Serious consideration should be given to finding ways to utilize the
Arizona Canal for the mutual purposes of flood control and irrigation.
The Canal is a Federal project and therefore the Government should find
ways of saving money by utilizing existing canals instead of building a
parallel one.

17. Thousands of people have signed petitions expressing concern about
Reach IV.

HISTORICAL ISSUES

1. The Corps destroyed documentation on Alternatives to Re~ch IV. Phoenix
City Council did not have information on alternatives when it endorsed
Reach IV. I

d,.c1e.st'fJJ1 J"t:ts pi/6/t'ska,.
2. Detail of Reach IV not yet been made p~~lie. It will become more

difficult to stop or alter as construction grows near.

3. Reach IV was quickly conceived in an overreaction to the 1972 Flood.

4. Other alternatives were not given adequate study or consideration.

ARGUMENTS AGAINST REACH III

Kany or all of the arguments used against Reach IV may be applied to Reach III.

0710i
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cost effective, i.e. benefits will be less than

• REVISED PRELIMINARY LIST

SUMMARY OF ARGUMENTS AGAINST ACDC EXTENSION

(Objections Raised by citizens Against Reach IV)

COSTV~i~
1. Extension will not be

construction costs.

Revised 8/7/85

2. Discount rate of 3 1/4 used by Corps of Engineers to figure cost/benefits
is unrealistically low. Xi .~~s-~~-..~~

3. Costs of the project have been underestimated and actual costs will be
much higher.

4. Reach IV jeopardizes the entire ,ACDC Project because of its poor cost/
benefit ratio. (Congress may withdraw funding.)

6. New predictions of sediments from washes will reduce the 100-year flood
design without illion in loe.l fa !s for sediment basins.

:It

7. Local costs have been underestimated because liability for damages in
connection with the construction (such as the closure of the Biltmore
Hotel) have not been considered.

• 5. Costs of Reach IV is between $70 and $114 million .

•

8. Annual operations and maintenance figures have been underestimated for
structural maintenance and aesthetic treatment.

9. The 65 feet of easement obtained from the Biltmore is not adequate. Sub
stantial local funds may be required to acquire more easement.

I:';()" i~~ ! IJ~~
10. . will have full liability for flood damages

caused by the ....· design of this project. -Potential Qu;'sl fM'

11. The Biltmore Hotel will have to be closed down for one year during con
struction of Reach IV, forcing the layoff of 1,100 employees, severe
monetary losses to many businesses that provide goods and services to the
Hotel, serious loss of tourism business in Phoenix with commensurate
ripple effect on the Phoenix economy of about $ ", and possible
serious long term damage to the local tourism ndustry during future
years due to loss of touri~ts to other state and countries .



~'DESIGN/SAFETY•

•

1.

4.

5.

6.

7.

8.

9.

Extension actually increases flooding hazard by introducing floodwaters
from the Cudia City Wash in the area of 24th street to 32nd street where
risk of severe flooding is now relatively low.

~stimated flow Fate for 100 ye

~he flow estimate dees Rot properly FeeElgRize flow rQSist.aRee frem weep
-an4-teaL 011 channel ~~alls..

Flow estimate fails to recognize flow reduction caused by the proposal to
cover sections of the channel such as in the Biltmore area.

Inadequate capacity design creates significant probability of system
failure.

Extension was designed for too little capacity, thus increasing risk of
flood damage.

Deletion of this extension would increase the flow capacity of the rest
of the ACDC project.

There are other more effective alternative methods for controlling flood
waters .

Reach IV is obsolete and unnec ssary. Flood Insurance Rates Maps (FIRM)
indicate flood insurance is no kGRgeP needed in the area south of Reach
IV because of recent flood protection improvements.

10. Reach IV is redundant to measures already taken.

11. None of the properties south of Reach IV is currently subject to a
100-year flood.

12. Reach IV jeopardizes property not previously flooded because it is poorly
designed. (i.e. does not provided complete flood protection.)

13. Changes in population and building patterns make reconsideration of
Reach IV necessary.

14. Upstream measures are necessary to protect north side residents from
flooding in washes.

on~ l..s:sv~.f

S ~fNG AREA

3~ - ttD

•
1.

2.

The open channel is a safety hazard.

The ACDC is an ugly ditch aesthetically unpleasing,
wide )" ~4~ 4J

-2-

-feet deep, -feet
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• 3.

4.

'S.

6.

7.

8.

9.

Acnc will reduce property values in the area adjacent
~' rl-e(~ Y.¢-~..J

Acnc will be lined wi th Ch~·A.:-i4.~~eft1ee-.:.e,'Pl:tm:rirh:l11>iri-t~ri't+"On~~_

The Aeeo will se eveR more uDsafe witb

Reach IV will devastate the area during construction and will inalterably
change the neighborhoods.

Acnc will destroy the park-like ambience of the Arizona Canal.

Acnc will cause the removal of existing natural features, vegetation, etc.

The Acnc will be a collector of debris, trash, cans, bottles, etc.

10. The ACDC will be an ugly scar across the City visible from street
crossings,

11. ACnC causes displacement of long time residents from their homes and
forces relocation of businesses.

H-J5 TO It.J (J;f4.L /..rJ'v t!!.J
eTHER CQNSIQiRATIONS __

• 1.

2.

The Corps destroyed documentation on Alternatives to Reach IV. Phoenix
City Council did not have information on alternatives when it endorsed

Reach :X' d.e~/~ IOCI~ //tl.-&/.
netail of Reach IV have not yet been 1ftaEle:p;I"~. It will become more
difficult to stop or alter as construction grows near.

•

3. Reach IV was quickly conceived in an overreaction to the 1972 Flood.

4. Other alternatives were not given adequate study or consideration.

S. Acnc does not address water conservation issue. Money set aside for Acnc
could be used to fund flood control measures that conserve water.

6. Serious consideration should be given to finding ways to utilize the
Arizona Canal for the mutual purposes of flood control and irrigation.
The Canal is a Federal project and therefore the Government should find
ways of saving money by utilizing existing canals instead of building a
parallel one.

7. The Acnc extension is opposed by thousands of people.

ARGUMENTS AGAINST REACH III

The same arguments used against Reach IV may be applied to Reach III .

0710i
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CITIZENS AGAINST REACH ~V

Argu~~nts Against ACDC Extension

--

o Extension will not be cost effective, i.e. benefits will be less than

construction costs.

1. Costs of the project have been underestimated and actual costs will

be much higher.

o Extension actually increases flooding hazard by introducing floodwaters

from the Cudia City Wash in the area of 24th Street to 32nd Street where

risk of severe flooding is now relatively low.

•

o Funding the non-cost effective extension jeopardizes funding for the

entire New River City Streams Project.

o Extension has major design/safety flaws:

1. Estimated flow rate for 100-year flood is too low.

2. The flow estimate does not properly recognize flow resistance from

wear and tear on channel walls .

OllOi (DRAFT) -1-



• 3. Flow estimate fails to recognize flow reduction caused by the

proposal to cover sections of the channel in the Biltmore area.

4. Inadequate capacity design creates significant probability of system

failure.

o Extension was designed for too little capacity, thus increasing risk of

flood damage.

o The City and Maricopa County will have full liability for flood damages

caused by the inadequate design of this project.

• o Deletion of this extension would increase the flow capacity of the rest of

the ACDC project.

••

o The open channel is a safety hazard.

o The open channel is aesthetically objectionable.

o ACDC will reduce property values in the area adjacent to channel.

o There are other more effective alternative methods for controlling

floodwaters.

o Reach IV is obsolete and unnecessary. Flood rates insurance maps (FIRM)

indicate flood insurance is no longer needed in the area south of Reach IV

because of recent flood protection improvements.

0710i (DRAFT) --2·-



• o ACOC will be lined with chain-link fence topped with barb wire on top.

'-11°
o A $He million projected cost of ACDC is unden~stimated.

o Deleting Reach IV will improve flood control capacity of the other three

Reaches.

o The Corps dest-royed documentation on Alternatives to Reach IV. Phoenix

Ci ty Counci I did not have infor'mation on al ternati ves when it endorsed

Reach IV.

•
o

o

Changes in population and building patterns make reconsideration of

Reach IV necessary .

Discount rates of 3 1/4 used by Corps of Engineers to figure cost benefits

is unrealistically low. A more realistic cost benefit ratio is 1 to .89.

•

a The 65 feet of easement obtained from the Biltmore is not adequate.

Substantial local funds may be required to acquire more easement.

a Liability for damages in connection with the construction (such as the

closure of the Biltmore Hotel) have not been considered in the local costs.

o Reach IV jeopardizes the entire ACOC Project because of its poor cost

benefit ratio. (Congress may withdraw funding.)

07 10 i ( 0 RAFT) --3--



• o Reach IV jeopardizes property not previously flooded because it is poorly

designedl (i.e. does not provided complete flood protection.)

o The rate of flow used by the Corps to calculate lOO--year flow is

questionable.

•

o

o

o

o

o

Covering the channel in places will result in a sudden and substantial

decrease in the carrying capacity of the channel due to friction.

Local governments have all liability for flood damages.

The ACDC is an ugly ditch aesthetically unpleasing, 24-feet deep, 50-feet

wide .

The ACDC will be unsafe without barb wire.

Reach IV will devastate the area during construction and will inalterably

change the neighborhoods.

o Details of Reach IV have not yet been made public. It will become more

difficult to alter as construction grows near.

o Annual operations and maintenance figures have been underestimated for

structural maintenance and aesthetic treatment .

• o New predictions of sediments from washes will reduce the lOa-year flood

design without $25 million in local funds for sediment basl!hS~

0710i (DRAFT) -4-



• o Costs of Reach IV is between $70 and $114 million .

•

•

o Reach IV was quickly conceived in an overreaction to the 1972 Flood.

o None of the properties south of Reach IV is currently subject to a

100-year flood.

o Reach IV is redundant to measures already taken.

0710i
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• CITIZENS AGAINST REACH III

Argume~ts~~inst ACOC

o With the ACOC Project, the risk of flooding on the northside of the canal

is increased.

o There are other more effective alternative methods for controlling

floodwaters; it may be possible that with the completion of Dreamy Draw

and Cave Buttes Dams the ACOC project will not be necessary.

• o The open channel is a safety hazard.

•

o ACOC will reduce property values in the area adjacent to the channel,

o Benefits of ACOC will be less than costs to build.

0710i
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REPORT LANGUAGE

FY86 Mark-up, House Appropriations Subcommittee for Energy and
Water Development:

The Committee directs that the U. S. Army Corps of Engineers

conduct a cost-benefit ratio analysis, using curr~nt Federal

guidelines and policy directives, of that portion of the

Phoenix, Arizona and Vicinity (including New River) Flood

Control Project known as Reach 4 from Dreamy Draw to Cudia

City Wash, and provide this analysis to the Committee for

its review .



• MATERIAL DISTRIBUTED AT OR FOR
ACDC TASK FORCE MEETINGS

Meeting No. I, July IS. 1985

A-I 0 Agenda

A-2 0 List of Task Force members, with mailing addresses

A-3 0 ACDG Task Force Appointments memo from Mayor Terry Goddard,
Policy Agenda, June 18 and 25, 1985

A-4 0 ACOG Reach IV, City Council Report from Peter F. Starrett,
Info4ffiation Item, May 7, 1985 (with attached report from Army
COrpS of Engineers)

A-5 0 Reach 4, Arizona Canal Diversion Channel Info4ffiation Report from
Jim Attebery, May 14, 1985 (FLO 060202)

A-6 0 Minutes of F04ffial Council Meeting, ACDC Public Hearing, May IS,
1985

• A-7 o ACDG Briefing Paper, prepared by U.S. Army Corps of Engineers,
June 1985, 12 pages with attachments

A-8 0 Response Summary - Workshops for Esthetic Design for ACOC,
November - December, 1984

A-9 0 Letter from Representative Eldon Rudd, to Kemberly Clark,
July 3, 198j with attachments including cost information

A-10 0 Newspaper clippings - distributed by Kemberly Clark

Meeting No.2, July 22, 1985

B-1 0 Agenda

B-2 0 Minutes of July 15 meeting

B-3 0 List of materials distributed to Task Force

B-4 0 List of proposed rules and procedures

B-5 0 Pamphlet on open meeting law

• B-6

Distributed at Meeting:

o Alternative Meeting Locations

B-7 0 Memo regarding Storm Sewers for ACDC Task Force to Mr. Lee from
Mr. Attebery dated July 22, 1985

(Revised August 1, 19~5)
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B-8 0 Letter from D. E. Sagramoso to Mr. Dellriarte dated May 21, 1985
with attached regarding Reach 4, ACDC.

B-9 0 Fact Sheet on Reach 4, ACDC prepared by staff of City of Phoenix
Engineering Department and Flood Control District of Maricopa
County, May 1985.

B-10 0 Letter to Col. John C. Lowry from Jim Attebery, regarding Flood
Control Program - Arizona Canal Channel, January 12, 1973

B-l1 0 Flood Control in the Desert, a Progress Report, prepared by
D.E. Sagramoso, Flood Control District, May 28, 1985

R-12 0 Concerns Regarding the Arizona Canal Diversion Channel, Kemberly
Clark, July 1985

B-13 0 Position Statement (I-page), Citizens Against Reach Three,
updated

B-14 0 citizens Against Reach Four Position Paper - (7 pages)

Meeting No.3, July 27, 1985 (Saturday Tour of Reaches 3 and 4)

C-1 0 Agenda

C-2 0 Notebook from Maricopa County Flood Control District prepared
for Tour, July 27, 1985

C-3 0 Glossary of Terms, titled "Phoenix, Arizona and Vicinity
(Including New River) - for Notebook (See C-2) Tab 10 "Other
Information"

Meeting No.4, July 29, 1985

D-1 0 Agenda

D-2 0 Minutes of July 22 Meeting with attachments (No. 1 - List of
Information Requests by Jasper Hawkins; No. 2 - List of Possible
Information to be Requested by Richard Lee).

D-3 0 List of Material Distributed at or for ACDC Task Force Meetings
- Updated

D-4 0 Memo from Kathy Cale to Task Force Listing Public Hearing
Locations and Dates and Regular Meeting Schedule

~~stributed at Meeting:

D-5 0 List(s) of Arguments Against ACDC Extension, Citizens Against
Reach IV and citizens Against Reach III (prepared by staff as
preliminary document July 1985), 2 pages
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•
0-6 0 Summary of Markiewicz Lawsuit dated July 29, 1985, 1 page

0-7 0 Proposed Agenda for July 31 Public Hearing

0-8 0 Sample of Card to be Used at Task Force Public Hearings

0-9 0 Copy of letter from Richard Lee regarding Public Hearings (mass
mailed), dated July 29

Meeting No.5. July 31. 1985 - Public Hearing

E-l 0 Agenda

E-2 0 Statement by Charles Pickrell regarding Reach IV alternative
Dated July 31, 1985 (1 page).

E-3 0 Notebook prepared by Vern Schweigert, Citizens Against Reach IV

F-l 0 Agenda

Meeting No.6, August 5, 1985

• F-2 o Minutes - July 27, 1985

•

F-3 0 Minutes - July 29, 1985

F-4 0 Materials Distributed - Revised August 1, 1985

F-5 0 Information Requests Lists

F-6 0 Revised Fact Sheet on Reach IV - Dated July 30, 1985 - Replaces Document
B-9, distributed at Meeting No.2, July 22, 1985

F-7 0 Summary of Alternative Plans provided by Maricopa County Flood Control
District (undated)

F-8 0 Draft of Agenda - August 7, 1985 •
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A.

ARIZONA CANAL DIVERSION CHANNEL
TASK FORCE

MONDAY, AUGUST 19, 1985
4:00 P.M.

INTRODUCTION

1. NAME

2. TITLE & BACKGROUND WITH CITY

3. PURPOSE - TO ACQUAINT TASK FORCE WITH CITY'S ROLE IN REGULATING
NEW DEVELOPllliNT TO PREVE T FLOOD DAMAGES. SPECIFICALLY TO
EXPLAIN HOW WE USE THE FLOOD I SURANCE RATE HAPS FOR THAT
PURPOSE.

B. HISTORY OF DRAINAGE/FLOOD CONTROL ACTIVITIES.

1. PRIOR TO 1971 CITY HAD NO AUTHORIZATION TO REGULATE NEW
DEVELOPMENT.

2. IN 1971 VOTERS APPROVED AMENDMENT TO CITY CHARTER AUTHORIZING
POWER TO REGULATE.

3. JOINED NATIONAL FLOOD INSURANCE PROGRA}l - EMERGENCY PHASE 
1971

4. COUNCIL ADOPTED GRADING AND DRAINAGE ORDINANCE - 1972.

5. STATE PASSED LEGISLATION REQUIRING REGULATION OF FLOODPLAINS 
1973

6. ADOPTED FIRST FLOODPLAIN ORDINfu~CE - 1974

7. JOINED ATIONAL FLOOD INSURANCE PROGRAM - REGULAR PHASE 
1979

C. DESCRIPTIOr- OF PRESENT FLOOD/DRAINAGE POLICIES.

1. STORM ORAl-AGE SYSTEM

2. ON-SITE RETENTION - DRAINAGE REVIEW AND APPROVAL

3. FLOOD DETENTION BASINS - FLOOD CHANNELS

4. FLOODPLAIN MANAGEMENT

5. SUPPORT FEDERAL PROJECTS

D. HISTORY & FUNCTION OF FEMA/FIA

1. CONGRESS PASSED THE FLOOD CONTROL ACT OF 1968 IN RESPONSE
TO CONTINUALLY RISING FLOOD DAMAGES INSPITE OF CONSTANTLY
INCREASING EXPENDITURES FOR FLOOD CONTROL PROJECTS.
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2. ACT PROVIDED FOR SALE OF SUBSIDIZED FLOOD INSURANCE TO SPRLAD
COST OF FLOOD DAMAGES (PRIOR TO 1968 FLOOD INSURMJCE WAS OT
AVAILABLE FROM PRIVATE COMPANIES)

3. SALE OF INSURANCE WAS PREDICATED UPON EACH COMMUNITY VOLUNTARILY
JOINING THE PROGRAM AND AGREEING TO ENFORCE MINIMUM REGULATIONS
SET FORTH BY FEMA

4. THE MINIMUM STANDARDS WERE CONTAINED IN REGULATIONS AND i~PS

PUBLISHED BY FEMA - GIVE EXAMPLES

5. THIS WAS THE PROGRAM PHOENIX JOINED IN 1971

6. BECAUSE THE LACK OF PARTICIPATION, CONGRESS PASSED THe 1973
AMENDMENT THAT REQUIRED PARTICIPATION BY EVERY COMMUNITY
WITH AN IDENTIFIED FLOOD HAZARD

7. FAILURE BY ANY COMMUNITY TO PARTICIPATE WOULD RESULT IN RATHER
SEVERE ECONOMIC SANCTIONS

8. IN AN EFFORT TO BALANCE THE FEDERAL BUDGET, PRESIDENT REAGAN
HAS DIRECTED FEMA TO MAKE THE PROGRAM ACTUARILY SOUND WITHIN
THREE YEARS.

9. NATIONALLY, THE PRESENT ANNUAL COST OF THE AVERAGE FLOOD
INSURANCE POLICY IS $240. TO BE SELF SUPPORTING, THIS MUST
BE INCREASED TO $400.

10. FROM THE BEGINNING SEVERE RESTRICTIONS HAVE BEEL PLACED ON
FEMA'S HAPPING BUDGET IN AN EFFORT TO SHIFT THE COST OF
MAPPING AND ~~P UPDATES TO LOCAL GOVERNMENT

11. THIS HAS RESULTED IN MANY FLOOD HAZARD AREAS NOT BEING MAPPED
OR NOT BEING ADEQUATELY MAPPED TO REFLECT THE TRUE HAZARD

12. NATIONWIDE, 40% OF ALL FLOOD CLAIMS PAID BY FEMA ARE LOCATED
IN AREAS THAT HAVE BEEN MAPPED AS ZONE B OR C

13. ZONE B IS DEFINED AS THAT AREA WHICH WOULD BE I[UNDATED BY A
FLOOD GREATER THAN THE 100 YEAR AND LESS THAN THE 500 YEAR
EVENT

14. ZONE C IS DEFINED AS HAVING NO APPRECIABLE FLOOD HAZARD

E. DISCUSSION OF PHOENIX FIRM

1. IN 1971, FEMA HIRED THE CORPS OF ENGINEERS TO PRODUCE A FLOOD
INSURANCE STUDY FOR CITY OF PHOENIX

2. IN YOUR HANDOUT PACKETS YOU HAVE A COPY OF A PRELIMINARY PANEL
PRODUCED BY THE CORPS OF ENGINEERS AND SUBMITTED TO FEMA FOR
REVIEW.

3. THE YELLOW AREAS SHOw~ ON MY COPY WAS DESIGNATED AS SUBJECT
TO FLOODING FROM A 100 YEAR EVENT OR LESS. PLEASE DON'T CONFUSE
THE ZONE LABEL ON THE MAP WITH THE ZONES THAT ARE PRESENTLY USED.
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4. FEMA DID NOT ACCEPT THE MAPPING AS SUBMITTED AND DELETED
ALL THE DESIGNATED FLOOD ZONES BELOW THE ARIZONA CANAL
BECAUSE THERE WAS NO MATHEMATIC BASIS FOR THEIR DEPTH OR
AREAL EXTENT.

s. REMEMBER THAT THE PRIMARY PURPOSE OF THE ~~PS IS TO PROVIDE
THE BASIS FOR FLOOD INSURANCE SALES MINIMUM MANAGEMENT
CRITERIA. FEVill MUST HAVE A MATHEMATICALLY SOUND BASIS TO
SET INSURANCE RATES. THEREFORE, APPROXIMATE DELINEATIONS
SUCH AS YOU HAVE BEFORE YOU, EVENTHOUGH THEY ARE BASED UPON
OBSERVED EVENTS, ARE UNACCEPTABLE.

6. THE CO~WLETED STUDY WAS THEREFORE SHIPPED TO THE CITY ON
DECEMBER 18, 1973 WITHOUT ANY SPECIAL FLOOD HAZARD AREAS
SHOWN BELOW THE ARIZONA CANAL

7. WITH THE EXCEPTION OF SEVERAL MINOR CHANGES TO THE TRIBUTARY
WASHES UPHILL OF THE CANAL, THE PRESENT MAPS ARE ALMOST
IDENTICAL TO THOSE DELIVERED TO US IN 1973

8. SITUATIONS SUCH AS THIS ARE FAIRLY COMMON THROUGH THE CITY
AND FEt~ ENCOURAGES US TO USE THE BEST INFORMATION WE HAVE
OR TO DEVELOP OUR OWN MAPPING FOR PURPOSES OF DEVELOP~lliNT

REGULATION.

F. CRITERIA FOR REGULATION OF FLOODPLAIN DEVELOPMENT

1. FIRM ARE MINIMUM STANDARDS REQUIRED BY FEMA

2. WE ARE AWARE OF MANY FLOOD PRONE AREAS THAT ARE NOT SHO~~

ON THE MAPS AND ARE ENCOURAGED BY FEXA TO USE ANY LATER OR
BETTER INFOR~TION THAT WE MAY HAVE

3. TYPICAL AREAS ARE:

40TH STREET ~"lASH

AHWATUKEE

10TH STREET WASH

DREfu'1Y DRAW WASH

43RD AVENUE & BURGESS

RECENTLY ANNEXED AREAS

BELOW THE ARIZONA CANAL

THE CITY REVIEWS ALL DEVELOPV~NT PROPOSALS. THOSE THAT ARE
IN KNOWN FLOOD HAZARD AREAS ARE TRANSMITTED TO THE FLOODPLAIN
MANAGEMENT SECTION FOR CLOSER INSPECTION

S. ACCEPTABLE COUNTERMEASURES INCLUDE BUT ARE NOT LIMITED TO:

ELEVATING STRUCTURES

,Ii
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REORIENTING STRUCTURES

REDUCING DEVELOPMENT DENSITY

CONSTRUCTING BERMS & DIKES

CONSTRUCTING & ENLARGING DRAINAGE CHANNELS

G. PHOENIX HAS DUTY TO PROTECT ITS CITIZENS FROM FLOOD DAMAGES

1. I BRIEFLY TOUCHED ON THE BROAD SCOPE OF OUR EFFORTS TO PROTECT
OUR CITIZENS FROM FLOODING. MOST OF OUR EFFORTS HAVE BEEN
DIRECTED TOWARD CONSTRUCTION OF PHYSICAL FACILITIES.

2. WE HAVE NO'L' CONSIDERED FLOOD INSURANCE TO BE A VERY EFFECTIVE
TOOL BECAUSE IT WILL NOT PREVENT FLOODS BUT MERELY PARTIALLY
CO.IvlPEN "1\TE THE VICTIMS

3. FOR EX/\MPLE, :FLOOD INSURANCE DOES NOT COVER DAMAGES TO
AUTOMOBILES, OUT BUILDINGS OR 'I'HEIR CONTENTS, SWIMMING
POOLS, LANDSCAPING, FENCES, BUILDING CONTENTS (UNLESS A
SEPARATE SECOND POLICY IS PURChASED), LOST WAGES, DEATH OR
INJURY.

4. IF JUST THE 2600 HOMES THAT WERE FLOODED DURING THE 1972 WERE
REQUIRED TO PAY FOR FLOOD INSURANCE AS N~ALTERNATIVE TO THE
PROTECTTON THAT WOULD BE PROVIDED 3Y THIS PROJECT, IT WOULD
AMOUN'l' TO AN Al\!rmAL EXPENDITURE OF ABOUT $1, 040,0°0 . AT THE
PRESFl,r'f D [SeOUNT RATE f THIS ALONE WOULD JUS'fIFY A PRESENT
INVE TMRNT OF $13,631,000.

5. OBVIOUSLY. THESE NU.MBERS WILL JUSTIFY THE ADDITIONAL MAPPING
AND STUDCES ~HAT WOULD BE NECESSARY TO SECURE FEMA'S APPROVAL
TO Ii:\ICLUDb; THE AREA BELOW THE CANAL AS A DESIGNATED FLOODPLAIN.

6. CITY STAFF WOULD BE SERIOUSLY REMISS 'I'O NOT RECOM."'I.END THIS
ALTERNATIVE TO com~CIL IF REACH 3 & 4 ARE NOT CONSTRUCTED.

H. THANK YOU FOR YOUR ATTENTION. ARE 'l'HERE ANY nUESTIONS?
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FLOOD CONTROL DISTRICT of Maricopa "County

Interoffice Memorandum
':'" ........

CMT.
NO.

SUBJECT: Alternate Plan ~or Diminished Neighborhood " 0 FILE

Impaot Reaohes 3 & 4 ACDC C~~ to /#0~ 0 DESTROY

TO· FROM:
;..t,0 ,."i ....

DRS

via EDO

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

10/02/85

Jim Culbertson and I did a review of additonal parcels that need acquiring
in this alternate plan. The aoquisitions began at Carona Street and
continue in a general eastly direotion through to 14th Street. They will
impaot a total of 55 single family dwellings; one duplex, 14 apartment
units, 8 oondominium units, 1 vaoant oommercial lot, 1 morturary, and 1
shoe store.

'.

81100-003

11178



MEMORANDUM

TO: Executive Committee• FROM: ACDC Committee

•
~; .- .."

•

SUBJECT: Recommendations for further action.

The ACDC Committee recognizes its membership refle~ts the same perspectives as
the public at large. The membership perceives there are fundamental philo
sophical differences on solutions. There are aesthetic and socio-economic
considerations which divide us and the public, i.e. the poll conducted by
committee member Burt Lewkowitz (attached) which reveals those living in the
affected area have serious reservations about channel construction.

The Committ~e believes it should make a recommendation on one of the following
conclusions, but it needs time to receive more information on two solutiQns.

The decision points are:

Alternative Number One - This alternative would consist of a'voluntary
'insurance program for land owners down-gradient from the Arizona-Canal
in the area of Reach 4 to possibly include all areas affected by the
1972 flood. This alternative also might include some incentive or action
forcing mechanism implemented by the Phoenix City Council.

. ~:

2. Alternative Number Two - This alternative would consist of an insurance
program coupled with the designation of a floodplain below the Arizona
Canal in the area of Reach 4. The Phoenix City Council would actively
pursue the designation of such a floodplain by the Federal Emergency
Management Agency (FEMA). FEMA would examine the entire area flooded in
1972 and other qreas possibly affected by the occurrence of anything up
to a lOO-year flood above the Arizona Canal and. the area of Reach 4.

3. 40th Street - The collector channel along the Arizona Canal from 36th
Street to 40th St~eet and the 40th Street culvert would avoid intro
duction of increased floodwaters into the ACDC.

4. 48th Street (Old Cross-Cut Canal) - Conveys water from Cudia City Wash
to an improved old Cross-Cut Canal and carries to the Salt River.

5. Reach 4 as ,presently conceived.

The public has t? make a choice and must be given the data upon which to make
the choice. The Valley Forward ACDC Cbmmittee believes it should make a
recommendation based on one of these solutions.

I
I

:
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• Revised 09/05/85

f';'- '1 ,
REVISED LIST

SUMMARY OF ARGUMENTS AGAINST REACH IV

(Objections Raised by Citizens Against Reach IV)

COST/BENEFIT ISSUES

1. Reach IV will not be cost effective, i.e. benefits will be less than

_construction costs.

2. Discount rate of 3 1/4 used by Corps of Engineers to .fi~ure cost/benefits

,_ is unrealistically low.

3. Costs of the project have been underestimated and actual costs will b~

much higher. .-

Reach IV jeopardizes the entire ACOC Project because of its poor~'costl

, ,-, benefit ratio. (Congress may withdraw funding.)

4It 5'.- Costs estimates for Reach IV vary between $70 and $114 million.

6 .. New predictions of sediments from washes will reduce the 100~year flood

design without $3.6 million ($460,000 in local funds) for sediment basins

in 1984 dollars.

7. Local costs have been underestimated because liability for damages in

connection with the construction (such as the closure of the Biltmore

Hotel) have not been considered.

8. Annual operations and maintenance costs have b~~n underestimated for

structural maintenance and aesthetic treatment.

9. The 65 feet of easement obtained from the Biltmore is not adequate. Sub

stantial additional local costs may be incurred to acquire more easement.

~....
DESIGN/SAFETY ISSUES•

- -10. The Biltmore Hotel will have to be closed down for one year during con-':.

struction of Reach IV, forcing the layoff of 1,100 employees, severe

monetary losses to many businesses that provide goods and services to the

Hotel, serious .loss of tourism business in Phoenii'with commensurate '

ripple effect on the Phoenix economy of about $200 million, and 'p0ssible

serious Long term damage to the local tourism industr:y during' futt,1re

,years due to loss of tourists to other states and countr:ies. '. ,

'..'

Reach IV actually increases flooding hazard by intr:oducing floodwaters

·from the 'Cudia City Wash in the area of 24th Street to 32nd Street where

risk 0f £~vere floodi~g.is now relatively low.

1.

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



• 2 . Flow estimate fails to recognize flow reduction caused by the proposal to
cover sections of the channel such as in the Biltmore area.

3. Inadequate capacity design creates significant probability of system
failure and thus increases risk of flood damage.

4. Deletion of this extension would increase the flow capacity of the rest
of the ACDC project (or cut costs).

5. There are other more effective alternative methods for controlling flood
waters.

6. Reach IV does not provide complete flood protection, and therefore
jeopardizes property not previously flooded.

7. Phoenix and Maricopa County will have full liability for flood damages
caused by the inadequate design of this project. Potential exist for
substantial liability costs.

OTHER ISSUES

1. Reach IV is obsolete and unnecessary. Flood Insurance Rates Maps (FIRM)
indicate flood insurance is not needed in the area south of Reach IV
because of recent flood protection improvements.

• 2. Changes in population and building patterns make reconsideration of
Reach IV necessary.

3. Upstream measures are necessary to protect north side residents from
flooding in washes.

4. The open channel is a safety hazard.

5. The ACDC is an ugly ditch aesthetically unpleasing, 22-24 feet deep,
36-40 feet wide in Reach IV.

6. ACDC will reduce property values in the area adjacent to channel.

7. ACDC will be lined with fencing of as yet unspecified type.

8. Reach IV will devastate the area during construction and will inalterably
change the neighborhoods.

9. ACDC will destroy the park-like ambience of the Arizona Canal.

10. ACDC will cause the removal of existing natural features, vegetation, etc.

Ii. The ACDC will be a collector of debris, trash, cans, bottles, etc.

• 12 . The ACDC will be an ugly scar across the City visible from street
crossings.

13. ACDC causes displacement of long time residents from their homes and
forces relocation of businesses.

-2-
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14. ACDC does not address water conservation issue. Money set aside for ACDC
could be used to fund flood control measures that conserve water.

15. Serious consideration should be given to finding ways to utilize the
Arizona Canal for the mutual purposes of flood control and irrigation.
The Canal is a Federal project and therefore the Government should find
ways of saving money by utilizing existing canals instead of building a
parallel one.

16. Thousands of people have signed petitions expressing concern about
Reach IV.

HISTORICAL ISSUES

1. The Corps destroyed documentation on Alternatives to Reach IV. Phoenix
City Council did not have information on alternatives when it endorsed
Reach IV.

2. Detailed design of Reach IV has not yet been published. It will become
more difficult to stop or alter as construction grows near.

3. Reach IV was quickly conceived in an overreaction to the 1972 Flood.

4. Other alternatives were not given adequate study or consideration .

ARGUMENTS AGAINST REACH III

Many or all of the arguments used against Reach IV may be applied to Reach III.

0710i
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FLOOD CONTROL DISTRICT of Maricopa County

Interoffice Memorandum

CMT.
NO.

SUBJECT: ACDC Alternate 48th street Drain o FILE _

o DESTROY

DES FROM:

via

DATE: 9/30/85

egOO-003

11178

This alternate runs from the Cudi~ City Wash adjacent to the north side of
the ACDC in a southeasterly direotion to the 48th street Drain. My
investigation showed that between Aroadia Drive and 42nd Plaoe, there are a
total of 61 single family homes that would be affected by this proposed
channel. These homes range in value from $105,000 to approximately
$200,000. Adjaoent to 42nd Plaoe to the northwest, is an apartment oomplex
called Villa Green Apartments. A total rof 12 units would have to be
acquired in addition to 18 oovered parking spaces. Adjacent to this
complex, is the Camelbaok Castille Condominium Units. A total of 13 units
would fall within the proposed ohannel in addition to the swimming pool,
supply room, ·playground and a number of parking spaoes. A short distance
north on the north· side of Camelbaok is the Northbank Apartments, some 73
parking spaoes in addition to lights and landscaping are looated within the
proposed floodway. The loss of the parking and one of the main access
driveways would ·oause a gr~t deal ot disruption during the oonstruotion
period•. Across from the Northbank Apartment on the west side ot 40th
Street and the northerly side ot the Arizona Canal is the Northbank
Restaurant. As a result of this floodway, all of the parking will be
disturbed during theoonstruotion period. The tinal values reported b~low

assume that the ohannel will be oovered adjacent to the Northbank
Apartments and Restaurant. Adjaoent to the restaurant is the Nor-thbank
Office Park. There are 2 existing 2 story offioe buildings that have in
excess of 75,000 square feet of area with a number of covered parking
spaoes. Also a new multi-story offioe building is presently under
oonstruotion. All of these struotures would have to be removed for the
proposed floodway.

The properties needed tor this alternate route are estimated to have a
value of $23,255,000, this inoludes relooation oosts. _
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OLD CROSS CUT CA.~AL

ADVANTAGES

- Free R/W at canal

"Steep" slope at c~l allows smaller channel

Eliminates esthetic problems 32nd Street to Dreamy Draw

Provides flood protection vest of Old Cross Cut canal

DISADVANTAGES

Takes 64 homes and 3 major office buildings

Does not control drainage areas west of 32nd Street or elfmina~e

ponding north of the Arizona Canal

Can't imple-ent under existing COE authority (would have to be
justifi~at "currentlt discount rate - 8 3/8 percent now and
increasing 1/8 percent per year)
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ALTERNATIVE PLANS TO REACH 4
40th Street (Sex Culvert)
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40th STREET

ADVANTAGES

- Ne additio~al hemes taken

Eliminates esthetic proble~~ 32~d Street to Dreamy Draw (assuming
no chanael)

Reduced chaD~el size Dreamy Draw to Cave Creek

DISADVANTAGES

- Takes + office building

Does not control drainage areas west of 32nd Street or.elimate ponding
north of the Arizona Canal

Probably can't be implemented under current authorization

1 to l~ year disruption of major streets-:

Major disruption to homes and businessess along 40th Street
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PARADISE VALLEY DETENTION BASINS

ADVANTAGES

Reducea channel sizes through Reaches 3 and 4

Reduces esthetic probleas from 32nd Street to Dreamy Draw

I:HSA:DVANTAGES

Takes 55 ba.es. 8 commercial buildings. P~oenix Country
Day School, and portion of golf course at Paraaise Valley
Country Club

I.ple.entation under current authority questionable

Proposea reservoirs extend across major street
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ALTERNATIVE PLANS TO REACH 4
COST ESTIMATES (1985 Dollars)

PLAN COST RELOCATIONS

REACH 4 t 48,700,aaa l!.. 20 HOMES

40 th St. ( 80X CULVERT) , III ,800,000 4 COMMERCIAL 8LOGS.

OLD CROSS-CUT I 80,000,000 64 HOMES
] COMMERCIAL 8LOGS. I

0'1
I

PARADISE VALLEY 55 HOMES

DETENTION BASINS t 69,200,000 8 COMMERCIAL 8LOGS.
I SCHOOL

L!- REMAINING COST

..
"..•... . • •
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