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HOWARD NEEDLES TAMMEN & BERGENDOFF

October 9, 1987

Mr. T.N. Stanton, P.E., Manager
Civil Engineering Department
Salt River Project
P.O. Box 52025
Phoenix, AZ 85072-2025
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Attn:

RE:

Mr. Robert E. Larchick, P.E.
Lead Eng i neer
Civil Engineering Department

Comparison Cost Estimate of Conceptual
Alternative Designs for the Joint Use
of the Arizona Canal and the Arizona
Canal Diversion Channel
Purchase Order No. VU-13404CSS

We have strived to produce a document that will enable SRP, as
well as the Task Force consisting of SRP, the City of Phoenix and
the Maricopa County Flood Control District, to arrive at a sound
evaluation of the alternatives available to them at this time.
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Dear Mr. Stanton:

Enclosed are thirty (30) copies of
prepared per your request.

the estimate of reference,

I
However, mention should be made of the limitations
this document so that everyone understands the
confidence that they may place in these estimates.

inherent in
degree of

I
I
I
I

Accuracy of these estimates is, at best, within a range of
approximately plus or minus 25% due to the lack of engineering
design plans for Alternative "B". Alternative "C", as well as
the Present Design, represent closely the quantities provided in
the u.S. Army Corps of Engineers in the Final Design Report of
1985. For this project, unit costs were reproduced from this
report to generate the other two estimates.

Time constraints also took their toll in accuracy. Conceiving
two separate projects and preparing an estimate for each in a
period of three weeks is a formidable task.

Partners James F. Finn PE, Gerard F. Fox PE. Browning Crow PE. Charles T. Hennigan PE. Daniel J. Watkins PE, Daniel J. Spigai PE, John l. Cotton PE,
Francis X. Hall PE, Robert S. Coma PE, Donald A. Dupies PE, William Love FAtA, Robert D. Miller PE, James l. Tuttle, Jr. PE, Hugh E. Schall PE, Cary C. Goodman AlA,
Gordon H. Slaney, Jr. PE, Harvey K. Hammond, Jr. PE, Stephen G. Goddard PE, John W. Wight, Jr. PE
Associates Daniel J. Appel PE. Robert W. Richards PE, Don R. Ort PE, Frederick H. Sterbenz PE, Robert B. Kollmar PE, Kendall T. Lincoln CPA, Roberts W. Smithem PE.
Richard D. Beckman PE, Harry D. Bertossa PE, Ralph E. Robison PE, Cecil P. Counts PE, Stanley I. Mast PE, Robert W. Anzia PE, Walter Sharko PE,
James O. Russell PE, Ross l. Jensen AlA, Frank T. Lamm PE, Ronald W. Aarons AlA, H.Jerome Butler PE, Blaise M. Carriere PE, Michael P. Ingardia PE,
Bernard l. Prince PE, Stephen B. Quinn PE, Saul A. Jacobs PE, James A. Smith, Ronald F. Turner AlA, Ewing H. Miller FAIA, Douglas C. Myhre PE, Carl J. Mellea PE,
Daniel F. Becker PE, Richard l. Farnan AlA, Paul L. Jorgensen AlA, Donald P. Keuth PE, Douglas E. Prescott PE
Offices Alexandria, VA, Ailanta, GA, Austin, TX, Baton Rouge, LA, Basion, MA, Charleston, WV, Chicago, IL, Cleveland, OH, Dallas, TX, Denver, CO, Fairtield, NJ,
Houston, TX, Indianapolis, IN, Kansas City, MO, Lexington, KY, Lexington, MA, Los Angeles, CA, Miami, FL, Milwaukee, WI, Minneapolis, MN, Nashua, NH,
New York, NY, Orlando, FL, Overland Park, KS, Philadelphia, PA. Phoenix, AZ, Raleigh, NC, Seattle, WA, Tampa, FL, Tulsa, OK, Wilmington, DE,
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Architects Engineers Planners Anchor Centre Two - Suite 400, 2207 East Camelback Road, Phoenix, Arizona 85016, 602 954-7420
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Mr. T.N. Stanton
October 9, 1987
Page 2

Where no figures or unit costs were avaliable in the C.O.E. final
Report, HNTS generated those costs by approximating the
quantities, utilizing the ADOT Highways Division publication
entitled "Construction Costs 1985", and discussing the amounts
and unit costs to be used among the members of the Technical
Assistance Committee.

Escalation of costs to 1987 levels was not performed upon
concensus opinion of the T.A.C. Committee. Other approximations
and specific conditions are listed in the body of the estimate.

We at HNTB are grateful for having been entrusted to perform
the estimating services in connection with this important project
and look forward to continued involvement in the project and
being able to represent your interests.

Very truly yours,

~RD~~;);GEND~F~

Ra el~~S D'Bra~
P.oject Manager

cc: R.D. Miller
R.W. Luscombe
T.J. Klimek

RRQ/cjb
DI03.30
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Description of Alternatives:
Diversion Channel

Reaches 3 and 4, Arizona Canal
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Present Design

The Arizona Canal Diversion Channel will be a concrete
rectangular section with base widths ranging from 36 to 60 feet
from Cudia City Wash to 956 feet upstream from the Cave Creek
confluence. The channel will have a clear-span covered section,
1297 feet long along Stanford Drive, east of 32nd Street, 4625
feet long at the Arizona Biltmore Hotel upstream from 24th
Street, and a'2565 foot long double-box section between Central
and Dunlap Avenues (Sunnyslope High School), with each box 29.5
feet wide and 20 to 21 feet high. From 839 feet upstream from
the Cave Creek confluence at 22nd Avenue to 47th Drive, the
channel will be a concrete rectangular section with a base width
of 110 feet; thence the channel will transition to a concrete
trapezoidal section with base widths ranging from 80 to 100 feet
and side slopes of 1 vertical on 2 horizontal. As per the Task
Forces instructions and for the purposes of this study, the
length of Reach 4 was reduced from 21,200 feet to 11,200 feet and
applies to all three alternatives.

Alternative C

Alternative C design features are identical as outlined for
Present Design of the Arizona Canal Diversion Channel. However,
Alternative C, as investigated in this study, incorporates an
additional top slab cover for both reaches 4 and 3. For reach 4,
the additional top concrete slab cover for the channel is 11,200
feet and for reach 3 is 16,235 feet. Costs for the additional
top cover are summarized in the Totals Sheet for Alternative C
(page 8).

Alternative B

Alternative B features modified cross sections for both reaches 4
and 3, and the relocation of the Arizona Canal in dual ten foot
diameter concrete pipes. The modified cross section for reach 4
and reach 3 are illustrated in Exhibits A and B, respectively.
The purposes of Alternative B, aside from providing flood control
features, are to facilitate opportunities for recreational and
aesthetic benefits not provided in Present Design.

RE/cjb
0103.10
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INDEX OF EXHIBITS

EXHIBIT

A. ALTERNATIVE 3/REACH 4 CROSS SECTION

B. ALTERNATIVE 3/REACH 3 CROSS SECTION

C. REACH 4-CORPS OF ENGINEERS COST ESTIMATE
FROM STA. 100 + 09 TO STA. 778 + 00

D. REACH 3-CORPS OF ENGINEERS COST ESTIMATE
FROM STA. 778 + 00 TO 590 + 00

E. CORPS OF ENGINEERS CHANNEL COSTS

F. ADOT RETAINING WALL

G. PORTIONS EXTRACTED FROM TABLE 10 ­
CORPS OF ENGINEERS COST

DI03.11
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-------------------
ARIZONA CANAL-ACDC JOINT USE COST INVESTIGATION

SUMMARY COSTS(l)
OCTOBER 9, 1987

Description

* Total Channel Cost
* Lands & Damages
* Total Relocations

** TOTAL FLOOD CONTROL

Present Design
Total Cost

49,311,755
$27,976,588
$18,053,125

$95,341,468

Alternative C
Total Cost

83,058,300
$27,976,588
$18,053,125

$129,088,013

Alternative B
Total Cost

65,521,569
$27,976,588
$57,000,000

$150,498,157

]: AZ. :NAL . 1JJ ACDC dW

Sto:: Inflow'

...' - - - I... ",.. , / I -ir- I - ~ .

1 I i
PR.ESENT:OESIGN

. LOOKING WEST +
R/W

R/W' I Storm InflowsI-~ . . -.~-'----:--r" S ;/ . ]':'Ui-------
I

ALiERNATE "C~
L.60KIN·~ w:ESlE.

R/W

1-
R/W_____ __ rt Storm Inflows

~--~----- --~--
. 'I 0 0 "Er

I Relocated '1 1 r I

AZ.Canal :

ALTERNATE '''8- I
LOOKING WEST.
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- - - - - - - - - - - - - - - - - - -
FOOTNOTES

(1) Costs Based on 1985 Prices.
(2) 0.50467 * Corps Quantity Value.
(3) Same Quantity as Used by Corps.
(4) Over Excavation of 2(Two) Feet Included.
(5) Assume 8 Inch Thick Concrete Invert Floor Slabs.
(6) Use Spread Footings Per 1983 ADOT Standard Drawings:

Case II-Level Fill With 2(Two) foot Surcharge.
(7) Use Cantilever Retaining Walls Per 1983 ADOT Standard Drawings:

Case II-Level Fill With 2(Two) foot Surcharge.
(8) Assume 5.9 CWT Portland Cement Per CY Concrete.
(9) Assumed for Invert Slabs: 100 LBS Reinforcing Steel Per CY Concrete.

Steel for Walls & Footings Given in 1983 ADOT Standard Drawings:
Case 11- Level Fill With 2(Two) foot Surcharge.

(10) Access Ladders and Ramps for Alternative 3 Assumed
to be Twice the Cost of Alternatives 1 & 2.

(11) SRP Arizona Channel Relocation Costs Provided With 2-10 foot
Diameter Concrete Pipes. The 1985 Construction Cost Based
on $785/LF for Installation of Both Pipes. Costs Include
Contingencies.

(12) Alternative 3/Reach 4: 4 Bridges @ ($40/sf * 220'*100')*1.42=$1,250,OOO/bridge
Alternative 3/Reach 3: 4 Bridges @ ($40/sf * 220'*100')*1.42=$1,250,OOO/bridge

(13) Top slab as stated in Corps estimate for Reach 4 not included as part
of this study. Cement and steel reinforcement quantities have been
adjusted accordingly.

-4-



------------- - - -- - -
TOTALS SHEET/PRESENT DESIGN

Description

FLOOD CONTROL

Construction
o Channel
o Engineering & Design
o Supervision & Administration

* Total Channel Cost

Lands & Relocations
o Lands & Damages

Relocations
o Utilities
o Roads & Bridges
* Total Relocations
* Total Lands/Relocations

** TOTAL FLOOD CONTROL

Reach 4
Cudia City Wash
To Dreamy Draw

$15,359,136
$1,535,914
$1,535,914

$18,430,964

$8,276,588

$4,500,000
$3,253,125
$7,753,125

$16,029,713

$34,460,677

-5-

OCTOBER 9, 1987

Reach 3
Dreamy Draw
To Cave Creek

$25,733,993
$2,573,399
$2,573,399

$30,880,791

$19,700,000

$7,000,000
$3,300,000

$10,300,000
$30,000,000

$60,880,791



- - - -- --------------
PRESENT DESIGN/REACH 4 - CUDIA CITY WASH TO DREAMY DRAW

STATION 890+00 TO 778+00
Description Quantity(2) Unit

OCTOBER 9, 1987

Unit Cost Total Cost
-------------------------------------------------------------------------------------

Task 1 - Flood Control Construction
Channel
o Diversion & Control of Water
o Clearing & Grubbing
o Shoring
o Excavation(Blasting), Channel
o Excavation, Channel
o Compacted Fill
o Miscellaneous Fill, Compacted
o Concrete, Invert
o Concrete Footing
o Concrete, Wall
o Portland Cement
o Steel Reinforcement
o Invert Access Ramps
o Invert Access Ladders
o Aggregate Base
o Asphaltic Concrete Paving
o Fencing, Channel
o Steel Picket Gate, Single Drive
o Steel Pipe Gate, Single Drive
o Manholes
o Side Drain
o Drainage System
o Hydrologic Facilities
o Asthetic Design, Erosion Control

1
1
1

17 ,663
711,585
240,223
21,903
11,254
21,549
31,088

377,115
7,007,343

1
2,720
2,150
2,180

16,452
2
7
1
1
1
1
1

JOB
JOB
JOB

CY
CY
CY
CY
CY
CY
CY

CWT
LBS
JOB

LF
CY

TON
LF
EA
EA

JOB
JOB
JOB
JOB
JOB

LS
LS
LS

$7.00
$2.95
$3.20
$0.75

$57.20
$62.30
$80.00
$4.20
$0.34

LS
$30.00
$15.10
$36.40
$30.00

$2,040.00
$650.00

LS
LS
LS
LS
LS

$75,700
$21,701

$138,784
$123,641

$2,099,176
$768,714

$16,427
$643,729

$1,342,503
$2,487,040
$1,583,883
$2,382,497

$138,280
$81,600
$32,465
$79,352

$493,560
$4,080
$4,550
$3,820

$42,493
$67,626
$12,566

$711,585
-------------------------------------------------------------------------------------

* Subtotal Channel .
o Contingencies .
* Total Channel .
o Engineering & Design .
o Supervision & Administration .

$13,355,771
$2,003,366

$15,359,136
$1,535,914
$1,535,914

-------------------------------------------------------------------------------------
* Total Channel Cost $18,430,964

-6-



- - - -- _.- - - - - - - - - - - - -
PRESENT DESIGN/REACH 3 - DREAMY DRAW TO CAVE CREEK

STATION 778+00 TO 590+00
Description Quantity(3) Unit

OCTOBER 9, 1987

Unit Cost Total Cost
-------------------------------------------------------------------------------------

Task 1 - Flood Control Construction
Channel
o Diversion & Control of Water
o Clearing & Grubbing
o Shoring
o Excavation(Blasting), Channel
o Excavation, Channel
o Compacted Fill
o Miscellaneous Fill, Compacted
o Concrete, Invert
o Concrete Footing
o Concrete, Wall
o Concrete, Top Slab
o Portland Cement
o Steel Reinforcement
o Retaining Wall
o Invert Access Ramps
o Invert Access Ladders
o Aggregate Base
o Asphaltic Concrete Paving
o Fencing, Channel
o Steel Picket Gate, Single Drive
o Steel Pipe Gate, Single Drive
o Manholes
o Side Drain
o Hydrologic Facilities
o Asthetic Design, Erosion Control

1
58,500

1,390,000
363,000

35,900
24,400
32,600
42,100

9,980
634,000

10,700,000
1
1

380
4,160
4,210

32,500
2

12
1
1
1
1

JOB
CY
CY
CY
CY
CY
CY
CY
CY

CWT
LBS
JOB
JOB

LF
CY

TON
LF
EA
EA

JOB
JOB
JOB
JOB

LS
$5.90
$2.50
$3.20
$0.75

$57.20
$62.30
$80.00

$117.00
$4.20
$0.34

LS
LS

$30.00
$15.10
$36.40
$30.00

$2,040.00
$650.00

LS
LS
LS
LS

$56,700
$345,150

$3,475,000
$1,161,600

$26,925
$1,395,680
$2,030,980
$3,368,000
$1,167,660
$2,662,800
$3,638,000

$70,000
$144,000

$11,400
$62,816

$153,244
$975,000

$4,080
$7,800
$2,850

$65,300
$22,400

$1,530,000
- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - --

* Subtotal Channel .
o Contingencies .
* Total Channel .
o Engineering & Design .
o Supervision & Administration .

$22,377,385
$3,356,608

$25,733,993
$2,573,399
$2,573,399

-------------------------------------------------------------------------------------
* Total Channel Cost $30,880,791

-7-



-------------------
TOTALS SHEET/ALTERNATIVE C

Description
Reach 4
Cudia City Wash
To Dreamy Draw

OCTOBER 9, 1987

Reach 3
Dreamy Draw
To Cave Creek

------------------------------------------------------------------------------
FLOOD CONTROL

Construction
o Channel
o Engineering & Design
o Supervision & Administration
* Subtotal Channel Cost
o Additional Top Slab Construction
o Additional Storm Inlets

$16,010,059
$1,601,006
$1,601,006

$19,212,071
$8,232,000
$1,250,000

$27,844,024
$2,784,402
$2,784,402

$33,412,829
$19,151,400
$1,800,000

------------------~-----------------------------------------------------------

* Total Channel Cost
Lands & Relocations

o Lands & Damages
Relocations

o Utilities
o Roads & Bridges
* Total Relocations
* Total Lands/Relocations

$28,694,071

$8,276,588

$4,500,000
$3,253,125
$7,753,125

$16,029,713

$54,364,229

$19,700,000

$7,000,000
$3,300,000

$10,300,000
$30,000,000

------------------------------------------------------------------------------
** TOTAL FLOOD CONTROL $44,723,784

-8-

$84,364,229



- - - - - - - - - - - - - - - - - - -
ALTERNATIVE C/REACH 4 - CUDIA CITY WASH ~O DREAMY DRAW OCTOBER 9, 1987

STATION 890+00 TO 778+00
Description Quantity(2) Unit Unit Cost Total Cost

-------------------------------------------------------------------------------------
Task 1 - Flood Control Construction

Channel
o Diversion & Control of Water 1 JOB LS $75,700
o Clearing & Grubbing 1 JOB LS $21,701
o Shoring 1 JOB LS $138,784
o Excavation(Blasting), Channel 17,663 CY $7.00 $123,641
o Excavation, Channel 711,585 CY $2.95 $2,099,176
o Compacted Fill 240,223 CY $3.20 $768,714
o Miscellaneous Fill Compacted 21,903 CY $0.75 $16,427
o Concrete, Invert 11,254 CY $57.20 $643,729
o Concrete Footing 21,549 CY $62.30 $1,342,503
o Concrete, Wall 31,088 CY $80.00 $2,487,040
o Portland Cement 377,115 CWT $4.20 $1,583,883
o Steel Reinforcement 7,007,343 LBS $0.34 $2,382,497
o Invert Access Ramps 1 JOB LS $138,280
o Invert Access Ladders 2,720 LF $30.00 $81,600
o Aggregate Base 2,150 CY $15.10 $32,465
o Asphaltic Concrete Paving 2,180 TON $36.40 $79,352
o Fencing, Channel 16,452 LF $30.00 $493,560
o Steel Picket Gate, Single Drive 2 EA $2,040.00 $4,080
o Steel Pipe Gate, Single Drive 7 EA $650.00 $4,550
o Manholes 1 JOB LS $3,820
o Side Drain 1 JOB LS $42,493
o Drainage System 1 JOB LS $67,626
o Hydrologic Facilities 1 JOB LS $12,566
o Asthetic Design, Erosion Control 1 JOB LS $711,585
o Additional Ret. Wall Fdn. Cone. 6,500 CY $87.08 $566,020

* Subtotal Channel .
o Contingencies .
* Total Channel .
o Engineering & Design .
o Supervision & Administration .
* Subtotal Channel Cost .
o Additional Top Slab Construction .
o Additional Storm Inlets .

$13,921,791
$2,088,269

$16,010,059
$1,601,006
$1,601,006

$19,212,071
$8,232,000
$1,250,000

* Total Channel Cost $28,694,071

-9-



- - - - - - - - - - - - - - - - - - -
ALTERNATIVE C/REACH 3 - DREAMY DRAW TO CAVE CREEK OCTOBER 9, 1987

STATION 778+00 TO 590+00
Description Quantity(3) Unit Unit Cost Total Cost

-------------------------------------------------------------------------------------
Task 1 - Flood Control Construction

Channel
o Diversion & Control of Water
o Clearing & Grubbing
o Shoring 1 JOB LS $56,700
o Excavation(Blasting), Channel 58,500 CY $5.90 $345,150
o Excavation, Channel 1,390,000 CY $2.50 $3,475,000
o Compacted Fill 363,000 CY $3.20 $1,161,600
o Miscellaneous Fill, Compacted 35,900 CY $0.75 $26,925
o Concrete, Invert 24,400 CY $57.20 $1,395,680
o Concrete Footing 32,600 CY $62.30 $2,030,980
o Concrete, Wall 42,100 CY $80.00 $3,368,000
o Portland Cement 634,000 CWT $4.20 $2,662,800
o Steel Reinforcement 10,700,000 LBS $0.34 $3,638,000
o Retaining Wall 1 JOB LS $70,000
o Invert Access Ramps 1 JOB LS $144,000
o Invert Access Ladders 380 LF $30.00 $11,400
o Aggregate Base 4,160 CY $15.10 $62,816
o Asphaltic Concrete Paving 4,210 TON $36.40 $153,244
o Fencing, Channel 32,500 LF $30.00 $975,000
o Steel Picket Gate, Single Drive 2 EA $2,040.00 $4,080
o Steel Pipe Gate, Single Drive 12 EA $650.00 $7,800
o Manholes 1 JOB LS $2,850
o Side Drain 1 JOB LS $65,300
o Hydrologic Facilities 1 JOB LS $22,400
o Asthetic Design, Erosion Control 1 JOB LS $1,530,000
o Concrete, Top Slab 9,980 CY $117.00 $1,167,660
o Additional Ret. Wall Fdn. Con. 12,480 CY $147.02 $1,834,810

* Subtotal Channel .
o Contingencies .
* Total Channel .
o Engineering & Design .
o Supervision & Administration .
* Subtotal Channel Cost .
* Additional Top Slab Construction .
o Additional Storm Inlets .

$24,212,195
$3,631,829

$27,844,024
$2,784,402
$2,784,402

$33,412,829
$19,151,400

$1,800,000

* Total Channel Cost $54,364,229

-10-



-------------------
TOTALS SHEET/ALTERNATIVE B

Description

FLOOD CONTROL

Construction
o. Channel
o Engineering & Design
o Supervision & Administration

* Total Channel Cost

Lands & Relocations
o Lands & Damages

Relocations
o Utilities
o Roads & Bridges (12)
() SRP Arizona Canal Relocation(ll)
o Gate Control Structures
~ Total Relocations
* Total Lands/Relocations

** TOTAL FLOOD CONTROL

Reach 4
Cudia City Wash
To Dreamy Draw

$19,500,799
$1,950,080
$1,950,080

$23,400,958

$8,276,588

$5,500,000
$5,000,000

$11,000,000
$2,000,000

$23,500,000
$31,776,588

$55,177,546

-11-

OCTOBER 9, 1987

Reach 3
Dreamy Draw
To Cave Creek

$35,100,509
$3,510,051
$3,510,051

$42,120,610

$19,700,000

$8,000,000
$5,000,000

$18,500,000
$2,000,000

$33,500,000
$53,200,000

$95,320,610



-------------------
ALTERNATIVE B/REACH 4 - CUDIA CITY i~ASH TO DREAMY DRAH

STATION 890+00 TO 778+00
Description Quantity Unit

OCTOBER 9, 1987

Unit Cost Teta1 Cost

1

1
1
1

17 ,663
1,321,600

115,000
10,000
27,664
72,176
23,744

434,146
5,656,000

1
2,720
2,150
2,180

16 ,i~52

2
7
1
1

$75,700
$21,701

$138,784
$123,641

03,898,720
$368,000

$7,500
$1,582,381
$1,381,565
$1,899,520
$1,823,413
$1,923,040

$276,560
$163,200

$32,465
$79,352

$493,560
$4,080
$4,550
$3,820

$42,493
$67,626
$12,566

$711,585
$1,821,395

LS
LS
LS

$7.00
$2.95
$3.20
$0.75

$57.20
$62.30
$80.00

$4.20
$0.34

LS
$60.00
$15.10
$36.40
$30.00

$2,040.00
$650.00

LS
LS
LS
LS
LS

$1. 50

JOB
JOB
JOB

CY
CY
CY
CY
CY
CY
CY

CWT
LBS
JOB

LF
CY

TON
LF
EA
EA

JOB
JOB
JOB
JOB
JOB

CY

Task 1 - Flood Control Construction
Channel
o Diversion & Control of Water(2)
o Clearing & Grubbing(2)
o Shoring(2)
,) Excil'.'ation(Blasting), Channe1(2)
o Gxc&vation, Channel(4)
o Compacted Fi11(2)
o Miscellaneous Fill, Compacted(2)
o Concrete, Invert(5)
o Concrete Footing(6)
o Conc~ete, Wa11(7)
o Portland C8ment(8)
o Steel Reinforcement(9)
o lnvsrt Access Ramps(2) (10)
Q lm'ert Access Ladders (2) (10)
o Aggregate Base(2)
o Aspha.lt:Lc Concrete Paving(2)
o Fencing Channe1(2)
o Steel Picket Gate, Single Drive(2)
o Steel Pipe Gate, Single Drive(2)
o Manholes(2)
o 2ide Drain(2)
o Drainage System(2)
o Hydrologic Facilities(2) 1
o Asthetic Design, Erosion Control(2) 1
o Additional Earth Disposal 1,214,263

* Subtotal Channel .
o Contingencies .
* Total Channel .
o Engineering & Administration .
o Supervision & Administration .

$16,957,216
$2,543,582

$19,500,799
$1,950,080
$1,950,080

* Total Channel Cost $23,400,958

-12-



-------------------
OCTOBER 9, 1987ALTERNATIVE B/REACH 3 - DREAMY DRAW TO CAVE CREEK

STATION 778+00 TO 590+00
Description Quantity Unit Unit Cost Total Cost

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

1
58,500

2,632,000
363,000

35,900
50,760
38,916
42,488

779,768
10,076,800

1
1

380
4,160
4,210

32,500
2

12
1
1
1
1

2,479,600

Task 1 - Flood Control Construction
Channel
o Diversion & Control of Water(3)
o Clearing & Grubbing(3)
o Shoring(3)
o Excavation(Blasting), Channel(3)
o Excavation, Channel(4)
o Compacted Fill(3)
o Miscellaneous Fill, Compacted(3)
o Concrete, Invert(5)
o Concrete Footing(6)
o Concrete, Wall(7)
o Portland Cement(8)
o Steel Reinforcement(9)
o Retaining Wall
o Invert Access Ramps(lO)
o Invert Access Ladders(lO)
o Aggregate Base(3)
o Asphaltic Concrete Paving(3)
o Fencing, Channel(3)
o Steel Picket Gate, Single Drive(3)
o Steel Pipe Gate, Single Drive(3)
o Manholes(3)
o Side Drain(3)
o Hydrologic Facilities(3)
o Asthetic Design, Erosion Control(3)
o Additional Earth Disposal

JOB
CY
CY
CY
CY
CY
CY
CY

CWT
LBS
JOB
JOB

LF
CY

TON
LF
EA
EA

JOB
JOB
JOB
JOB

CY

LS
$5.90
$2.50
$3.20
$0.75

$57.20
$62.30
$80.00

$4.20
$0.34

LS
LS

$60.00
$15.10
$36.40
$30.00

$2,040.00
$650.00

LS
LS
LS
LS

$1. 50

$56,700
$345,150

$6,580,000
$1,161,600

$26,925
$2,903,472
$2,424,467
$3,399,040
$3,275,026
$3,426,112

$70,000
$288,000

$22,800
$62,816

$153,244
$975,000

$4,080
$7,800
$2,850

$65,300
$22,400

$1,530,000
$3,719,400

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

* Subtotal Channel .
o Contingencies .
* Total Channel Construction Cost .
o Engineering & Des ign .
o Supervision & Administration .

$30,522,181
$4,578,327

$35,100,509
$3,510,051
$3,510,051

---------------------------------------------------------------------------------------
* Total Channel Cost $42,120,610

-13-
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I

6.00'
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I

CROSS SECTION/ REACH 3
LOOKING WEST

.....

Q: 13,000 CFS
A: 25755.f.
P: 228 Feet
n: 0.022
V: Q~.g A ::5.61 fP5
s: 0.0003 fUft

SCA~ES :
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VERT.: 1". :20' EXHIBIT "A'"
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.J 250.00' Right of Way
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Utility Corridor

t 100.00'

19.00'30.00'

I' I '1------------
c=:!L Ii I V I. c=!.!==;- - - - - - - - - --

6.00' I 19.00'
30.00'

-0t0~O',
OOU.-2QQo~1

CROSS SECTION / REACH 4
LOOKING WEST

ALTERNATIVE "3" SRP/ ACDC JOINT USE CONCEPT

Q: 9000 CFS
A:2,024 sf ~0.9=1,821.6 sf
p~ 200. Feet
n: 0.022
V: 0';'0.9 A: 5.47 fps,
S: 0.0003 'ftlft

SCALES':

HORZ.:1": 20'
VERT.: 1" :20' EXHIBIT "B"

HNTB
HOWARC NEEC'-EB TAMMEN & BEROENCt:lFF

A~CHIT.CT. CNQIN ••R. p'L..ANN& .. a
"'NC~ce~TWO

o:!:107 ~AST CAMl!!l.eACK AOAC.......n "00
~NI)(,AAlZON~B~'.

C5Q:ot) g~""?"'20
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FLOOD CONTROL
Construction:

09 Channel:
*Diversion &: control
of water ..... _............. 1 Job LS $150,000

*Clearing &: grubbing ••••••• 1 Job LS 43,000
*Shoring ................... : 1 Job LS 275,000
*Excavation (blasting) ,

channel ................... 35,000 CY $7.00. 245,000
Excavation, channela •••••• 1,410,000 CY 2.95 4,159,500

*COIllpacted fill ............ 476,000 CY 3.20 1,523,200
*Miscellaneous fill,
compacted ...........•••••. 43,400 CY 0.75 32,550
Concrete, invert •...•••••. 22,300 CY 57.20 1,275,560
Concrete, footing ••••••••• 42,700 CY 62.30 2,660,210
Concrete, wall •••.••..•.•• 61,600 CY 80.00 4,928,000
Concrete, top slab ••Cl,,~ l •• 18,100 CY 117.00 2,117,700
Portland cement •.•• .cl.~1•• . 854,000 CWT 4.20 3,586,800
Steel reinforcement .().~1•• 16,600,000 Lbs 0.34 5,644,000

*Invert access ramps ..••.•. 1 Job LS 274,000
*Invert access.ladders ••••• 5,390 LF 30.00 161,700
*Aggregate base ....•••••••. 4,260 CY 15.10 64,326
*Asphaltic concrete

paving .................... 4,320 Ton 36.40 157,248
*Fencing, channel •.•••••.•• 32,600 . LF 30.00 978,000
*Steel picket gate,
single-drive •...•.••.••... 3 Ea 2,040.00 6,120

*Steel pipe gate,
single-drive ...•.......... 14 Ea 650.00 9,100

*Manholes .................. 1 Job LS 7;570
*Side drain ................ 1 Job LS 84,200
*Drainage system........... 1 Job LS 134,000
*Hydrologic facilities ..... 1 Job LS 24,900
Esthetic design
&: erosion control ... ~ ..... 1 Job LS 1,410,000
Subtotal, channe 1.................................. 29,951,684

I
I
I
I
I
I
I
I
I
I.
I
I
'I
I
I
I
I
I
I

Cost
Acct
No~

Exhibit C.·
Reach 4
Corps of Engineers
Cost Estimate from
Sta. 999+93 to
Sta. 778+ 00:

Table 12. (Continued)

(October 1985 Price Levels)

Unit Amount
Description Quantity Unit Cost Subtotal Total

ARIZONA CANAL DIVERSION CHANNEL--CUDIA .CITY WASH TO DREAMY DRAW .

NOTE: All asterisk (*) items were multiplied by 0.50467.
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Exhibit D
Reach 3
Corps of Engineers
Cost Estimate from
Sta. 778+00 to
Sta. 590+00

Table 12. (Continued)

(October 1985 Price Levels)

Cost
Acct Unit Amount

No. Description Quantity Unit Cost _ . Subtotal Total
ARIZONA CANAL DIVERSION CHANNEL--DREAMY DRAW TO CAVEfcREEK (Continued)

* Shoring .•..••........... .'. Job LS $56,700
* Excavation (blasting) ,

'channel ..... ."............. 58,500 Cy 5.90 345,150
Excavation (common) ,
channel .••••••••••....•..• 1,390,000 Cy 2.50 3,475,000
Compacted fi:ll ............ 363,000 CY 3.20 1,161,600

c
Miscellaneou~ fill,
compacted ••• ~ ••••••••••••• 35,900 Cy 0.75 26,925
Coq'crete, invert ...•.•.•.·. 24,400 CY 57.20 1,395,680
Concrete, footing ••••••••• 32.,600 CY 62.30 2,030,980
Concrete, wall ............ 42.,100 CY 80.00 3,368,000
Concrete, top slab •••••••• 9,980 CY 117.00 1,167,660
Portland cement ••....•••.• 634,000 cwr 4.20 2,662,800
Steel reinforcement •.••••• 10,700,000 Lbs 0.34' 3,638,000

* Retaining wall ••••••.••••• 1 Job LS 70,000
* Invert access ramps ••••••• 1 Job LS 144,000
* Invert access ladders ••••• 380 LF 30.00 11,400
* Aggregate base •••••••••••• 4,160 Cy 15.10 62,816
* Asphaltic concrete

pavement ....••............ 4,210 Ton 36.40 153,244
* Fencing, channel •••••••••• 32,500 LF 30.00 975,0'00
* Steel picket gate,

single-dr1ve •••••••.•.•••. 2 Ea 2,OltO.OO 4,080
* Steel pipe gate,

single-drive ••••.•••.•.••. 12 Ea 650.00 7,800
* Manholes •••••..••.•....•••. 1 Job LS 2,850
* Side drains ••.•.•...••.... 1 Job LS 65,300
* Hydrologic facilities ..... - 1 Job LS 22,40-0

Esthetic design & erosion
control ................... 1 Job LS 1,530,000
Subtotal, channel ...•............................. 22,562,385

..

NOTE: These cost items the same for alternati';'es "Present
Design" and Alternate C. Asterisk (*) items the
same for Alternative B except where noted. .
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Exhibit E
Corps of 'Engineers

I
~O-Sfp-S5

Chanriel Costs

ARII0KA C~HAl PIVERSIO~ CHAKHEL
COlp4rison of Open RectlnQul~r Chcnn~l v~rsus Covered R~ct~nqular Channel

I REACli WIDTH' WlGIH TOTAL COST COST
FEET F££T· CO)/S TRUCTIOH PER P£R 100..

COST FOOT FEET

I ---------------.------..-_..~-.-------------- ...------...-
Shnford Drivt Open Re(t~Qular ~ I. ~]:i Sl.4b4.000 $I. ZO:i U2Q.4H East of 24th
just eilit of CoVtrtd Rtc1lngu)lr 36 l,21S S2.274,000 SI,872 'la7,160 Street

I
32nd Strltt llifffrellCR 5910,001) $667 Sbo,bOb Do not .include

Ptrttilt Difhr~CI ~.31 ~.3I '55.31

kizon. Optn Rlct~ngul.r 36 2,910 , S3,~88,OOO $1,233 U2~,2IiV East of 24th

I Biltaort Cov~red·RtttIQ9ul~r 3~ 2.910 $"5,615,000 $1,950 S19.S, 011 Street
HattI Oiffennc.e $2,087,000 $117 Hi,718 Do not include

Percent Difference (; 58.21 :sa. 21 ~. :is. 21

I ~
East of 24thThe ~en'Rettlnqutlr 36 410 'b(7,~O ~1,57a .t$'.905

Potvi liQ(l Conred Rtctan9U1 it" 36~ . 410 U,26:1,000' 53,085 $308,537 Street

I lli ffffence S61S,000 U,~07 Sl~0,732
Do I1,ot include

Perc~nt Differlnce 9S.~1 cr.i.5X ~ 95.~
: ..

I
lkst~rn Op~n RlttlnQul~r 3il . 775 U,064,ooO $1,373 $131,290 East of 24th
Savings CQv~ed Rectin9UI~r 3& ns $1,659,000 $2,tH s2i4,ObS Street

Oi f fertllCl $595,000 $lilS $7b, 775 Do not include

Prr~tnt »[ffer~nct 55.9% ri5.91 : 55.91

I· Htrber9ef Open Rtctanqular ~ 4-40 st,482 $t48,714 Include in
Puk. CoV~ " }" 40 449 $2,384 S~~9.393 Reach 4

I Oi ff~rence , '902 ~90,17V
Ptr~tfl [flU,nce bO.8X bO.at 60.81

I
6ri~old Open R~(tlnqul~r SO 9:l0 U,4bS,OOO $1,:H2 $~54, 211 Include in

ROld CoV~R~ctiAg~l.r 2 • 2~.~ ~O

Il2i~~
'2,514 '~51.3b8 Reach 3

Dj ff trifle! ~ t?72 $91,157

I
Ptr'cintDiH ertnc.e 63.0% 63.01

Httchtr Open Rect~n~ular 00· 1,230 i1,S02 U~O, 1b3 Include in
Ro.d Coy~red Rect,ngul~r 2 %30.5 .·1,230 $2,936 $293, S77 Reach 3

I .

I I. 91Hennc~', $1,434 $143.414
Prt'"~rrr't1'IC! ~.Sl 95.51

I
I

Hoh: Octcher 198' PTict Lfvels

I FACSIMILE HEADER SHEE:T
(£R 105-1-5)

Ol'"FIC£ SYIolBOl. TEl. EPHON €. NO.

I ~PLJ:. fJ - 0 79 &' - z 75"<1-
D7~

F 5COZ.-2[,(~3071

I -18-
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Exhibit F
ADOT Retaining Wall
Detail

I

E

1 bor$'

2", 4" Keyed Consfr.
JOOI (typical)

52 bors

Z"cI.

·4, Z'-O 10 match h bars.
Add 0.9 Lb.lLin. Fl. to Rein!.
Sleel Ovonlities shown 9" .
SId. RW·2,RW·3 ond RW·4.

FC

.6 bar

,.
Boller 16 per f l.
Oulside Foee

.40IS"-h bars

Z"cl.

:x:

I - Level Fill

Case m- Z'I SlapingFill

Case I'l- I~ 'I Sloping Fi II

Continuous porous
backfill maletial
(Fine Aggregate)

I Cu. Fl. coorse aggregate (AASH.IO.
M 43 Size N,7lsecurely lied in _
burlap sock at each drain
location. .

TYPICAL SECTION

Showin<;l Oesig'n Cases 6 Oroino<;le

I

I

I

I

I

I

I

I
TYPICAL STEM DETAIL

CASE II - LEVEL FILL WITH 2' SURCHARGE

2d 11',01',9 3'·8 (·10 5·604011 ,S-o 08 II 15'()'6 11 9,9 ·19 19-9 -615; 5-9 4 085. 7'-9 6 1.756 Z15.85 4150
19' 10'-6,',8 3'-6 1'·9 5'·3 ooKll"t' '2~6 08 IZ" 14'-606 IZ" 9'-3 18 18'·9 0616" 5'-6 4 08 6" 7'·6 6 1.613 '9301 3950

1---'4'':-1-'3-''2:3+7(.",3,+,(p.•.,:-1.1-';·I'.:.'0"-+7(·sZ--+=·",5fls"t';;-fr:~·~6Cf,--:lI<'-.,j_-+-j -~I-4 -5 !.?~.?;:? ~~.![ 2'-6 3 34Z 22.011080 .
... '5' "5·6 ,'·3 (-Z' 1'·0 (·4 -"5 12" 1-6 4 4.:9~;; IL~~":: 1.'" JZ'=--,g,-~cl- ",387 ~~ 15'30 -
-.£~:~_O_ 1'·3 1'·4 1'-0 (·8"5 IZ" rJ·6 I- f-- 5 .5·~9 ~5 It. g,~ ~ ~ ~_<C. ~-Q 3, .444 Z7.IO '7o.<?--

1 4'·6 (·3 1'·6 1'·0 i.':o· ;:;1* 9'-6 --:--- 2 6'·9.512" 2'·9 3 '5IZ" ~·3 3 .50Z 30.19 1860

1-''8,:;'-+,5::,.,::0ToI'.,,:3-t'1;::'-8'':-i-,;I'=':'0=-tt:..:..:4:-·f"~5t.-':'9."flO,,:'-6''''-1--::1h.-+cT::'+-+--j -? 3'~ .~ 1Z·"30:0 3 ;-51.2" 3'·9 3 _~~9__ ,}6?!!' .~Q.~
9' 5'·6 1'-3 (-10 1'·0 t·8 "514" r;·0 .514" 11'-9 8 8'-9 '5 14" 3'·3 3 1614" 4'.()·4 .616 40.89 ZI70

/0' 6·0 1'·3 ~-O (·0 S·O "5 ": 6:§., ~rL!~ !?,.,.,9++__r__ --1l..9:,~ '5 II" 3~·3 3"6 II" 4'·3 4 .67~_ ,~JiQ 23'30
II' 6'·6 1'.'3 2·2 (·0 S·4 17 IZ rJ·3 15 IZ 1~,9 10 'd-9 .512: 3'·6 3 '6 9" 4',9 4 .730 6350 ~80
It 1·01'·3 t-4 (., "5·7 og 14" 8'-9 0614" '4'·9 II 11'·9 .6,"4" 3'·9 3"6 7" 5'.() 4 .806 76.98 26~0'
13' T·6 1'-3 t·6 (·2 3'·10 t812" <j.(). IZ" 15'-9 !.?.~ o61z:' 4',0 3 06 6" 5'·3 4 .884 90.64 Z780
14' 18'.0 (·3 2'-8 (-3 4'·1 '813" <j·3 1713" 11',0 05 13" 7',0 ~ !~'-9 '561" 4'·3 3. 0761" 5',9 4 .966 'O~&li...IZ94·0

15' 8'·6H'·3 t,lO (.4 4'·4 0811" <j·3 0711" 11'·30511" 7',9 14 14'-9055:" 4'-63 07 51" 6'·04 1.051 IZI""-~13090
16 9'·0,'·5 3'-0 ,'-5 4'.70911" 10'.90711" It-6 051'1" 7',9- 1~.I5"9 '5,5:" 4'·9 4 ~751" 6,35 L195 l~q.9_~~
17' 9'-6 ,'·6 3'·2 1'·6 4'-10 09 '0" Id·9 07/0" 13'.() 05 10" 8'-3 16 16',9 ,05' 5" 5'·0 4 -7 5" 6'·9 5 1.318 158.86.1~

18' Ild.() 1',7 3'-4 1'-8 5'·0 -9IZ" 11'·3 08 IZ" 13',6 '6IZ" 9'·3 17 17'·9 '61 6" 5'-3 4 08 6" 7'-3 6 1.475 171. 61 3750

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

'" -' - .~ .~: ~

Ouontilies'-Steel list ... Dimensions

s. sa SJ

H W 8 C F E
co co

.c ~I ~c .c c.. u
~ .. :0 co .. u co

0 0 c ~ ~0.
~ in

0. ..
en en en ..J en .JI

I

I

I
I

I
I
I -19-



- - - - --Cost
Acct.

No. Description

FLOOD CONTROL

Construction

- - - --CuMs. ....._,y Wash
to Dreamy Draw

(Reach 4)

- -Dreamy Draw
to Cave Creek

(Reach 3)

- - - - -­Exhibit G
Corps of Engineers
Cost Estimate
Portion extracted from
Table 10 of estimate.

I
r0
o
I

09. Channel •••••.•••••••••••••
30. Engineering and, qesign ••••
31. Supervision and '

administration••••••••••••

Total, construction•••••••

Lands and relocations
Lands and damages •••••••••

Relocations
Uti1i ties. ~ • •U:.)• ...........
Roads and br id ges •••un ...
Total relocations •••••••••

Total, lands and
relocations •••••••••••••••

Total, flood' control. •••••••

$34,400,000 $25,900,000
, 3,450,000 2,600,000

3,450,000 2,600,000

41,300,000 31,100,000

16,400,°00 '( A) 19,700,000 (B)

1,635,000,'" 520,000
5 205 000 ,'n 3,300,000, ,
6,840,000 3,820,000

23,240,000 23,520,000

64,540,000 54~620,OOO

NOTES: (A) Prorated distance percentage of 50.467% mu~t~plied ~imes this value for all three
alternatives. , Since right-of-way.constant, no ag~itional lands and damages
assumed.

(B) For Reach 3, lands and damages the same for all three alternatives.
(C) Total utilitie$ relocation for both Reaches 3 and 4 is $11,500,000. By Reach, this

cost is broken out as follows: Reach 4-$4,500,000; Reach 3-$7,000,000. In alter­
native B, an additional $1,000,000 was added to both reaches for longitudinal
re'locatibns.

(D) For alternatives "Present Design" and "e", Reach 4, Roads & Bridges multiplied by
5/8. For Reach 3, costs of Roads & Bridges remained the same. See footnote (12)
for Alternative B.
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ABSTRACT
PROGRAM 409
HYDRAULIC GRADIENT ELEVATIONS

The purpose of Program 409 is to determine the Hydraul ic Gradient for a
system of conduits of known, hydraulic and 5=leometric properties. The Prog-ram

__ -- __ '-.' (l .486J 2/3 - 1/2 - .
- use.s the ~n~j~g equati~n Y:\ .!' _Jx. R _.~? and the Continuity equation

(Q=AV) to compUte hydraul ic sl.opes and depth of flow •

Program 409 can be used to check hydraulic elevations for existing and

proposed drainage faeil Hies.

_ II GENERAL DESCRIPTION
PROGRAM 409

Given the Trailwater Elevation for the initial conduit of a drainage
- system (via input ):the program computes the hydraulic gradient elevation for

the subsequent condu-it" repeating the process until all the elevations have been
computed. The program ~ompares each elevation for maximum criteria (estab­
lished via input) and indicates when said criteria has been exceeded. In
addition, it outputs the fonnula or meJhod used to compute each Hydraulic ele-
vation ..• ' .

_The program is basically -or,iented toward co~duits operating l\nder fl1l1
flow conditions. However, it is.alsodesigned to accep(problemsiirivolving'
less than full flow or supercritical conditions. .' - -

Program 409_ can be used to c~pute hydraulic gradient elevations for-a
system of drainage conduits as shown in fig. 1, and can accept any of the
sections-shapes sh~n in fig. 2.

\

. 409-1
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.; .. ,:;: :(},:;--~:,,; ;:' .: .-



,-

:

.~

~
Description ~

;". "The following options may be ~
used by entering . ~

.l) nDu~pn, to print interme'diate \\

values. oyJ~
2) "PLOT", to plot flow lines, crown

lines and J-..I.,ax. elevation.
3) Leave Blartk, to by-pass above op-

tions.
Trailwater e'levation for the first con-

duit in ft.
Number of. conquHs (one ~rd/conduit).

-iJob and Referen~e Numbers.
}ob- D~sc';ipI i~;-(;;~t required).

\
: :­
. ~)

xxx.xx

..
Scale

N
N

N

A

N/A*

6-15

1-5

Col's

'16-17
20-27
29..:.80

•
HEADER CARD (Col. 1 must be blank or alpha.)

No. CDS
Job, Ref.

TW. EL

Option

0)

(

/"1

409-2

,
-:/

: .., .­
.. -: ... - ..:.~.... : . ...:.. : ;: .--.

": ."~~ ·,;-../i\:;

, '

Each problem requires one "HEA~ER" card, followed by a~ many "DATA"
cards as conduits in the problem. One or more problems may be stocked in a
computer run. Arry one conduit may have one or' more barrels; the program
treats th is condition by simply dividing the input flow (Q) by the number'of

barrels.entered.

Symbof

. Up to 99 c~nduits may be analysed in one computer problem. A system
with more than 99 runs or a branching system may be accomodated by separating
the system into two or more problems. ' The Tra ilwater' Elevat ion for problems
subsequent to the initial or previous problem must be obtained from the results

of the initial or previous problem.

The input is prepared on form No 506-/Z-t f-ISOO(See ~mplc problem in
section VI.) 'The input variables assume the implied decimal pa,int indicated
in paragraphs I II-a and III-b> hawev'er, the use~ may deviate from ~id impli­
cation by entering the desired decimal point.

III INPUT PREPARATION

'I
I
l.

I
I
I,

I
,I
I
I
! "l,
I
:1
I
1
I
'I
I,
"'-

:It~

I



b) DATA CARDS (Col. 1 must be numeric.)

** Unless decimal po ints is expl ic it.ly entered by the user, the program assumes

. the decimat point is located as sho"';'n in thi~ column.

Card Number - Seguential number

starting with 01 •

One of 6 available shapes (1~6) is-

he • f· \ 2 .
s wn 10 Ig. • .

Number of Barrels (1-9); if blank, 1

is used.
Conduit Identification (oot reguired).

length of conduit. (ft.)

Conduit Flow (CFS).

Manning's coefficient of roughness.

Sc.ale**
Syml::ot Cot's N!A

CD NO 1-2 N

Shape 4 ON

No Bar 5 N

Run No. 6-10 N/A

length 11-15 N

Q 1lr-20 N

n 21-25 N

° .

Fll 26-35 N xxx.xx lower Flow line elevation (ft.)

F12 36-45 N xxx.xx Upper Flow line elevation (ft.)

Iv\ax. l. 46-5.5 N xxx.xx Maximum Allowable Elevation (ft.) -I ~

D/H 56-60 N xx.xx Diameter or Height of Conduit: (ft~) I 5' ~~

Width . 61-65 N xx.xx· Width of Conduit (ft.) -I ~....y (-

xL 66-70 -:N ~ . .xx.xx left Slope for Shape3:(ft.) -I (\~ \,'v"\

XR 71-75 N
;..# xx.xx Right ?Iope for Shape 3 (ft.) -I -yA

Iv\ax. D 76-80 N xx.xx N\oximum Depth for Shape 3 (ft.) -I p.~./\\

'. N denotes numeric, A alpha and N/A either one.

-I Note that Columns 56-80 are used to describe the conduit shape; therefore, o~ly the

values applicable to the selected shape need to be entered •

•• Unless decimal points is expl idtly entered by the user, the program assumes

the decimal point is located as shown in this column •

I
I
1
I
I
I
·1
I·
I
it
I
I
I
·1

I
I
..

··1·: .. .'

~.-

I.
409-3
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· ~. .
·":~:r~i~' ,:,' "
·Il"',·\ •
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FIG. 2
----,-~

OPEN CHANNEL

SHAPE NO. J

-.t. 6/-65

SHArE NO.5

gJ
<>

• '0

. . ~

..:
~

.6/-65

"'- .. ~--~-.- OVAL VERT;-' -~' -=- -.~-.:;.,

:.. OVAl HORIZ. SHAPE NO: 6

RECTANGULAR

SHAPE NO.2

, Col. 61-65 ,

]~
~

~-----~

.•...

-::. ROUND

. SHAPE NO.1

ARCH

:..

::;:., ...•

,.-._9

• .,:•• ~-:--::-:=~~

::~~. Col. SO-60

..-....'~,. -..".:~

..~~....,:
.0'

IV OUTPUT
\
~)

The output" consists of a print back.of the input ~~'I~~~s and the follow ing

calculated values. .

409-4'

The tv\oximum Elevation is 0 control or overfl0:'" elevation at the upper end of

each run. The value must be entered for all shapes other than No.3. If the cal­

culated Hydraulic Gradient Elevation, exceeds the Maximum Elevation -indicated
--- ...-----------_.__ . ----------------

~rogram automatically adjusts the HGE to the IVIaximum Elevation. The user
-- _._--_._--_ .. _- _. ... . --------

mayprec rude th is pass ibi I ity by set t ing the Max imum t 't:vat ion art ific iafJLbj9.h-.

, For Shope No.3, the Maximum Depth is a means of establishing a control

elevation and is used in 'the some manner as the !v\aximum Elevation. Whenever

ShaPe No.3 is used I the fv\aximum Depth value must be entered.

TW. EL. = Ttpilwater Ere";.

DN -= Depth of Flow when calculated

DC -. =: .Critical Depth of Flow. when cakulat.ed _

; SO ~ -= Slope of conduit ' '
.- ,

S . = Hydrau.lic Slope'. . .

'1 * == fbinter from 1 to 5 indicative of formula used for-

. determining Hydraulic elevation.

~n~ddition'by excercising. the appropriate option·the output may include

a) Intennediate values such as Hydraulic Radius, Area, Top Width, etc_.

b) a plot of flow lines, crown lines, max. elevation and hydraulic gradients.

'~*Triangular-open'channets m~-~ ~sed by setting the base width"equal 'to zero.

. Vertically walle.d open channels~aY'beused by setting )(L~ XR or both equal

··to zero. .~ .
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11 V ERROR LIST

All errors detected by the program are caused by input discrepancies ond
when they occur the problem is terminated. All errors are typed in the Type­

writer and reported in the output print Qut.

1.
1\

I-------'-----_.._.-- .. - ._..... - ..
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i·

I
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.1
,I:]
oil' \)--'\
", r ;J

II
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- -~ :

'J
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.'

_:. j

;1 ..
;'I;;~,

,'"<. .J
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~ .
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409-5
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L~i(~;'L ~~IE 5E~T NOR~AL FB H. F2­
~L::V

fie

'-.' -'

O?~;;Tlr~6 S~~i.-;~N~. H~::

DV~2~LO~ ~LG~~;T~ FLO~~~TE 5T~ "NG
,... ...-,.
.:.~t.., ... r :) L.- .J

co " 5.01)u.I)I.'

120:.30 (). ~O 7.(10 r • ~
C.,,~

1~10.09 5.70 0.:0 -.20,

I JO",
~ ... 0

':'00

""".:> :.

I::m Cm~AL
so';'

",0'0
-v':>

2-23.0 1050.20 6.50 7.50
~ WE 2-22.0 1062.85 5.00 5.50I .~ 2-21.0, 1079.95 6.90 7.50

HAVE 2-20.0 1089.46 6.50 7.00
59Tl1 AVE 2-12.0 1094.03 ' 5.-«J 6.00
~'AVE 2-17.0 1098.10 4.80 5.50

DAVE 2-10.0 1102.03 5.30 6.00
2m AVE 2-g.0 1109.50 3.50 - ';.20

[AN SCHOCl 2-1~.~ 1113.53 3.00 4.00
AVE 2-12.0 1112.11 3.50 4.00

_ 51 2-9.0 1127.15 3.50 4.00
?UEllll 6RftNuE ?-' ? 1133.49. - a••

~Bli GRANDE DN 1i35.~ 5.00 5.50. :
lIT HEAu DRAIN 2-5.B 113-4,n 5.50 7.00

iBlPE FILTER 2-';.0

I:lAS 2-2.0
D6RAllD

I ~~-~ -..:aQC'...:If::0

I
I .'
I
I

159040.00

,1056.70 1057.70 1050.20 285.00 : l.00
1067.85 1068.35 1062;85 360.00 7611.00
1096.85 1087.45 1079.95 438.00 12949.00
1095.96 1096.46 10B9.46 550.00 20538-.00

1099.43 1100.03 1094.03 625.00 JJJTi.OO
1102.90 1I03.bO 1098.10 650.00 39925.00
1107.33 1108.03 1102.03 700.00 ~4297.00

1113.06 1113.76 1109.56 700.00 55112.00
111~.53 1117.53 1113.53 750.00 59101.00
1121.b1 1121.11 1118.11 750.00 07UB.00
113'0.65 1131.15 1127.15 750.00 97326.00
11~."9 lIn; 49 1133.49 650;00 105425.00
1140.52 1141.02 1135.52 650.00
1139.92 1H1.~2 1134.42 ~25.00 10%49.00

122601.09
135403.00
139200.00

(,0').1-'3,

73/+43
t/ :;.tl -f D4

f5{;~ +'J<
jC.S i"fL

35:4-:.

','. ;



:., ~ .
.:....

15 E
16 TH ST.

j

I , I I ~:·:';:'~·t ION BETH ANY HOM E RD.
16 E

24TH ST.
ARIZONA CANAL (NO.1)

14 E
7 TH ST.

·i~

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

,,/ /
.( S ££ PG. /0)- .. /' r12N NORTHERN AVE.

,
-~/

I ,
~t' I/ ,

/. , 1/
\

I

/
J ,/

~~~~l / ~.~
. . /oo·:.~;·:.. '.. 0. .~

" 0.::.;, .a:q-,/
10. . ';.:'., ~TR.' ~PII I WAY~

4
,,' lis' .MJ~\}Jrl·~~.;;",~'--- / I

T

liN GLENDALE AVE. 2
I

./
N

R3E

9



'r
'~'.

".. ~.' - ,-- - - - - - :- - - - - - - - - - -l ",

II •
iii14 N PEORIA AVE,

rr
3

r~

67 8 9

P!

3 ER

~'~r~ (SEE PC;. 9) I 12 N NORTHERN AYE.
15 E

16 TH ST.
AR/ZONA CANAL (NO.

P$

/
",t

~~

I'» r;/.< 1:1 I 13N DUNLAP AVE.

/
•

I
~.
-.J

~ JJ
~

~
<I')

/ STR. SPILLWAY
/' .

,'/' ON N. SIDE,--

13 E
1THAVE .

w

II~
"' IF<t I....... "

-..
I.::i
~

~
<I')
'-

_:~''''-' M'IIe ''';'''''___ ----.-.~._•.•••.I.-....._..__ ..h_ ""'_' ...,.....,.

'".

". ,.. "

~\,".~ :
J<
.,~ ..

~'i;, "
i;\·· \.~ ..~".:

J.'."

f;

,,~.

i!:·P/.";;:}

~Y';,~'}'
:[~.(."
l!t pc' ~:' .•

~t·::;;:\
!~: ,'.
.;'!·f::~ ;'::::.
1./::: t~ !" f~·..
1'1',.

t;~;.·:;;·!·>:: f-:';
..",.. i.'.~ ."J"i':~~ .. 1.•.•:,;, ••0) "

0fUFb~;'; .

I



.-rJIIIIt _ - ......-- -f'- - - - - - - - - - - - - - - - -
i -. I i 15N CACTUS RD,

I I I 14 N PEORIA AVE,

>­
00<

=­:c
~

:c

-...
I\j'
.....
I.:i
Q..

~
'-

II E
27 TH AVE.

PI

\.
'~

1"~

~
~ P5
~\

LU ~
~ ~
::I: ~, ,,~
~ ,-, ','
.-- A'~
U"')
("o",J

R2E

/g

/tOOfl(;S5

(

J _/~'O

JO

R3E

()....

T
3
N

ARIZONA CANAL (NO.1)



C1.0 PROJl:CT SCftDL'LE
====================

EST :flTR 4 :UTR 1 lllm 2 :aTR 3 :aTR 4 :aTR 1 :fjTR 2 laTR 3 :[m 4

COST : 1lC'~JtI: JlAGSlI: OCN'v'DC: JAFBi".~ :PP~YJN UlQG=P :DCNV[)C :J(1rB~:'~ :np~YJN:J1UUN:JLUl!~~: JLUUN:

HlS<
NU!'IBER

PAGE I DATE S~P 17, I~S7

TIlS\{

DESCR JQIl Ct'~

IPH.QSE.

EAR

:FISCAll
:C6/87

1~87

FI!:CHL YEAR
13g7/1988

1388

FISCA:" YEAR
1'38B /198'3

: 1~90 : 1931

FY FY FY
:B3/~O l3Q/91 :31/92

_________. :-~

:_..J.

--: _

-----------------------------------~------:-
-----;----:------:------:-----.:------:-----

-:------:---~-:------:------:-----:

27~J :XXXXXX:XXXXXXlXXXXXX:XXXXXX:
:ooooc.o: 00[0

I
I,

:
"

I
"

I _
I ,

(

.:

..
I

.;
I

-:

x:4(1)

I-17 tR!DGE ( ADOT ):

Pay 400K to 'flooT for C/M

CANAL RELCe @ 22rlll rN ( SRP l:

6CllBS OCDC RmCH 02C

6CllBS ACne R02C

'1. .

I

I
I

I Design to Finel Plars &Suecs :XXXXXX:XXX
lOOOG1Jo:mo

I
Const Eas~&1l'lt Ident & Acqui re :XXXXXX :xxx

:comm:coo

----------------------:---:-----:----:----:----:---:----:----:-
--:-----:---:---:---:

1/
I

Construction by SRP

Pay.rent to SRP 600

XX:XXXXXX:

x
•I.

,
"

..
I

I.
6CllSS OCDC R02C

SEWER SIPH(J~ ~ 25th AVE:

,
.'
'f,

I
I
I

Design to Final Plans ~ Specs

Canst Easemnt Ident ! Require

Sics &Contract Awar~

Construetic,n

17 axXXXX:X
oo0:0סס0:

:xxxxxx:x
: (DooOO:O

I·
I

: XXXX
:0000 :.

XX:XXXXXX:

I
I·

'1
I

•,.
I ..
I •

I ----------------: ----: ----:----:----:---:---: -----:----: ----;---:----:----: -----:

~I:



~I Cl~ P~JECT SCHEDULE
======================

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

------------_._------------------_.-------_._-------------------------
:FISCilL: FISCHL Y:AR FI9:AL Y~AR FY FY FY
:e~/87 I'3B7 /138B 1388 /1983 :B9/90 :90/91 :91/92

: EST :llTR 4 :aTR :aTR 2 :aTR 3 :aTR 4 :aTR :aTR 2 :U"'R 3 :(ifR 4
:' COST :APlf,YIN: JL~SP : (lC~\VDC: JAF8lf,~ :AP~YIN: JUlGSP :OC'NDC: JAFF:-n: AJ;'l1Y)N: JUlJl1l1: JUl.TIJ;/: JLJUUN:

I ..
I

TASK
I<UHBER

PAGE 2 rATE SE9 17, 13B7

TilS:';
DESCR 1PTI O"J

/PI·lt1SE

I'3B7 13BB I'3B3 1'3)(1' 1'331

I
6C1185 ReDC REACH 02C

APS UTILITY RELGCATIO\~:

I
Design to Fi~al Plans &Specs :xx XX XX :XXXXXX:

:000000 :0000
".

"·
:X.

.'

:XXXXXX:

PaYIl'Ents to Out si ce Agenci 125

C(mstruc:t i·:·n

SPOIL SITE ACGUISITION nOE~:

- : .j.
<:, :·"\

------.-----------------~----------------:------;------:------:------;------:--~--:----~:------:------:------:------:-._._--:-----~

I
-I
I Cor.st E.1senmt Ident &- Acquire :XXXXXX1XXXXXI:XXX

:mco

I Payment of 2.3% to CaE 10') x ,­·

IC
I
I
I
I

., .

.:.

·,.

,.,

.1
I

,, -

I
,,-

. ,. .­
•

I
- I

I

I

·./

..
·



·,1 CIP DP,JJECi '~~~DULE

=====================

EST :QTR 4 :QTH 1 :QTH 2 :OTR 3 :OTR 4 :OTR 1 :OTR 2 :OTR 3 :OTR 4

COST :AP''1¥JlI: .TLAGSP :OCWOC :JA=Bm :API'IYJN :JUlGSP :OLWOC :JR,cOI-'fl ~npWJN :JLIlJUN:!UUUN: ,nJLJUN:

I
I

TASK
NUMBE.R

PAGE 3 DATE S=P 17, 1997

TP.:3K

DESCRIPTION
I~C:ASE

E~H

:FISCAL:
:86/87

1997

FISCAL YEAR

19137 /13eJ3

1983

FISCR. YEAR

1988 11'38'3

1333 1990 : 1931

FY FY FY
:e9/90 :90/91 :31/92

--------------~~----7----------------~-r
----------------------------------------

--------------------------------~-------
-----------

I
6C11e5 ~OC - C~\r. CREEK

6 PEDfSrRIR~ FRIDG:S: ,
"

,
"

: '

: :

------PED LffORPSS ~ PEORIA & CACTIlS:--:----:----:---:---:---J---:----:---:---:-·--:-,-:--:----,:-----;

I
I
I

II
I

I

AlE Proposal to Contract

Design to Final Plans &Specs

Bids &Contract Rward by ODE

Cc~structio~ ~y COE

AlE Prooosal to Contract

Design to Final Plans &Specs

E(n)

:.UXXXX:XXX
:OOGOOO:OOO

xxx: XXXXXX: XX

:xnxxx: xxxx
:000000 :moo

xx: xxxxxx :xxXX
,

"

",

:XXX

, '

"

,:

" ,

XXX:XXXXXX:XXXXXX:XXXXXX:XXXXXX:XXX
"

, ,

, .-,

:

. ,, ,
t ,

, I
~, ,,

I,
:

I
I

I
I
I

I
I
I
I
I
I

Const Easemnt Ident &Acquire

Bids &Contract ~.fard

( ~fter Cave Creek )

Const r'Jct ion
( After Cave Cree~ )

500

xx: XXKXXX: XXXX

lOr,

I
I
I

(

,
A

,
"



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

6Cl18S ACDC - OQ\f CR~EK

---------------------------------~~-----------------------------------------------------------------------~---------------

-----MISC L~IL RELOC-SEWER, WAfEij ETC:------:------:------:------:-----:~---:----:------:-----:-----:------:~-~:----~-:

FY

19911'3'30

FY FY

:3'3/90 :90191 :91/32

1989Ei88

YEARFISCAL

1'387

FISCAL YEAR
1?B7 11383 l'3e~ 11983

lQTR 4 :UTR :UTR 2 :UTR 3 :UTR 4 :UTR 1 :UTR 2 :QTR 3 :OIR 4
:AP1lYJlI: <'lPGS~: OCN\-'DC :JAFB1'IR :A~Y IN :JUlGSP:oCWDC: JAFB;":l: APp;YJN: JUlJIJtl:JULJUN: ..l'JLJ'.m:

:FISCAL:
:136/87

.: EST
:: COST

~~TE SEP 17, 1337

DE:SCRIPTION
IP;~ASE:

PAGE 4

CIP PROJECT SCHEDULE

,.,

===================

TAS\(

.MJlffiER

I
I
I

.1

1 AlE Proposal to Contract :xxx XX X: XX
:000000:00 , ., .

I
Design .to Final Plans &SJecs 26 xxxx: XXXXXX:

00

I
I

CQnst Easemnt Ident &Acquire

Bids & Omtrad Ro4ard

Construct ion 300

xxx: xxx XX X: 1X
a

xx:xxxx

xxx: XXX

1 -----CAVE CREEK FEDERAL PROJECi:---:----:----:---:---:----:---:----:---::---::----:~:---:------:
,, .

RIll Ikouisitic·n 6000 :XXXXXX:XXXXXX:XXX
oo0:0000סס0:

S~Il SITE PCGUISITI~ C~VE CR:

. .'_____: : : : : : : : : : : : :_--II
Payment to ODE { 2.3~ I 600 :X ..,

•

I Const EasErnnt Ice~t &Acouire
• ,.~-j'

• -. '1.
1-_. '"-:c.. ." • :XXXXXX:XXXXXX:XXXXX

:0000

•. '

I
:.

-.,
,'. ,.,

I
I ,

"
. ,

J .
-, .

I .,.
,, '

,
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,,.
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I
I
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,I CIP PROJECT SCP.EOULE
=================

,
"

FYFY

:·1930 : 1331 I
-------------- '

"

FY
:8'3/'30 :90/31 :'31/92

13891388

FISCAL YEAR
13B7 11'388

13B7

:86/87
:FISCAL: FISC~ YEAR

1388 11383
EST lQTR 4 :QTR 1 lQTR 2 :aTR 3 :QTR 4 :QTR 1 lQTR 2 :OTR 3 :OTR 4
COST :P.PMYJN:JLAGSP:OC~JDC:JAFBV.R:AP~Yn~:JLAGSP:ODrJDC:JAFB~RJAP~YJN:JULJUN:~JLJl..IN:.~~JUN:,

EAR

TASK
DESCRIPTION

I PHASE

DYTE s~p 17, 1387~GE 5

TASK
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, ~

fI
1
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Design to Final Plar6 &Specs :xxxxxx:xxx
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,
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,
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,
"

:. :
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XXXXX:
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:XXXXXX: XX
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I ,

----------------------l---:---l---l---l---l---l---:---:---:---t---- ---:---:

I
I
I
I Design to Final Plans &Specs lXXXXXX:XXXX

:OOOCOO: 0000

IC Canst Easemnt Ident & ~cquire
I,
I lXXXXXX: XXX

ooסס:

I
Bids l Contract Award XlXX

-------'----------------:---l---l---l---l---:---l---:---l---:---:--'-l---l--,-: "'::I
I
I
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6ASlINES @ 13th AVE (Sl4 GAS):

Design to Final Plans &Specs

Car6truction

l.zfQ. ' ..
I

XXXX:
"I

XX:XXXXXXl
00:0000

:XXXXX%: XX
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,
" .' "I
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•

"----------------------:---:----:----:----:----:----:----:----r-----:-:---:---l----:---:
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I
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I
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I
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EAR

TASK
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:0000

I
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xxx:x
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:xxxxxx:x
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000:0000

xxxx:xxxx
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xxxxx: XXXXXX: XX
00000:0000

:0.
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100

1(185

BRIDGE & :HSC UT;L ~ 19th A'.'E:

Bi~s &Contract Award

Construct ion

Bids I Contract ~ard

Pa~~ents to Outsice AQencies
( SilG )

Construct ion

Const EasEhT,t I~e~t &Acquire

SAN SSJER 17th TO 15th &
1JEr.0l 17th TO 9th

Design to Final Plans &S~s

Dies &Contract A~ard

Design to.Final Plans &. Suees

DesiQn to Final P;ans &Specs

.const EaSEr,mt Ident &. Acquire

SIN SIPHI.N @ CUI,UP aro1 SE\o,'ER
LINE & I:3q 9th Av to DUNLAP::

I
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1
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19311'3'30

FY FY
:89/90 :90/91 :91/92

198919881997

:FISCRl : FISCAL Y81R FISCri. YEAR
:86/87 1987 /1988 13S8 /1989
:QTR 4 :aTR 1 :aTR 2 :aTR 3 :aTR 4 :aTR 1 :aTR 2 :aTn 3 :OTR· 4
:RP",YJN:JLRGSP:OCNVDC:JAFBMn:APMYJN:JLAGSP:OCNVDC:i~B~n:APMYJN:JUl.~~:JltJUN:JUl.nJN:

EST
COST

EAR

T115'<

DESCRIPTHN
/PHASE

DRTE S~P 17, 1987PI1GE 7

TI1SK

rr:J1f.BER
1,.

I

-·1

I
I

6CI1B9 ACne REACH 03

I.lRID6E ~ llTlL ~ 7th AVE:

Design.to Final Plans &Specs 80 xxx:xxxxxx:xx
(100:0000

: : .•.. :
"" .,
., J

I
Cor6t Easemnt Id=nt &Acquire :xxxxxx:xxx

:0000

I
I

Bids t Contract Award

Construct ion

Payments to sm &. ~tn. Bell

7BO

30

xxx:

:XXXXXX: XUXU: X

x:

I -----_._-------:----: ----: ----: -----:---:----:---:----: ----: --_.: -----: ----: ----:
SUNNYSLOPE H. S. R:G1ADI:.o:

--.----:----:----:------: ----; -----: ----I -----I ----I ----I---J---J-..-.--.:-----;

Pa~~ents to Outside Rgency (CDE) I 250
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,
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J
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", .J
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, ,,

J
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J

~XXXXXX:XXXXXX:XXXXXX:XXXX

x

:x

:XXXXXX: XX
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xxx:

XXXXX:XXXXX

X:XXXXXX:XXX

XXX:XXXXXX:XXX
o

XXX: XXXI XI :XX
o

,.­,

20

300

( COE )

Design to Final ·Plans &SpECS

Bids &Cont~a~t Award

PaymEnts to Outside PgEncy
Southwest C~S &~ntn Bell

C<:>r6t Easernnt Ident & Acauire

Cor6truct ior.

Clmstruct ic,n

CENTRRL Ay~ UTILITIES AND
SHIER U:;E CENTRAl to 7th ST:

D2sign to Final Plan5 &. SJ2CS

Const Ease~nt Ident &P.~quire·

I

I
I

I

I
I

I
I
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·1 :CIP PROJECT SCHEDLtE
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:FISCAL: FISCAL YEAR FISCAL YEAi FY FY FY
:a6/87 1'387 /1'3B8 13e~. /1989 :83130 :90/31 :91/32

EST :QTR 4 :OTR 1 :aTR 2 :UTR 3 :UTR 4 :OTR 1 :OTR 2 :DTR 3 :aTR 4
CCST :AP~:V IN: .1LAGSP: CCINOC :JAFB~R :A~Y IN:JUlGSP :OO(':OC :JAFB.~.q :APMYJN:JlILJUN: JUUlIN: JULJutl:

I
(

I
TAS;{

~U/f,8ER

DAT: S~P 17, 1337

H1S:~

DESCRIPTION
jOf{lSE

1987 1988 1983' 1330 1391

I
I
I
I
I

6CI18S .OCDC REACr. I)]

LIFT STATIC:~, FRIDGE, UTILITIES
&: DE~~L @7th STREET: :

Design to Final Plans &S,ecs

Const EaSEmnt r~Er.t &Acquire

. Bi ds I Contract Award

Cor,struetie,n

103

'340

xxx:xxxxxx:
000: moo

x:xxxxxx:xxx
0:[000

xxx ~

:xxun: XXXXXX:

,
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I
,I

,
• I

--------:----:---:---:---:---:---:---l----:----:-----:---l---:---:I
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x
"
"
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SA\! SIl-'HC\'4 ~ NORTHEm.I AVE:
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:----:---: ---:---:---l---:----:----:---:---l---:---:---l

,<= XXXI: XUXCo)
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:XXXXXX:XX
: COOlJ

XIX

248 :.. XXXXX:
~

1

"1. ,
I
I
I
I
I
I
I
I

(

Design to Final Plar6 &Specs

Const Ease/;mt Ident &: Acqui re

Bics &: Contract Award

Construct ion

SEWER & DEND !\'URTHERN te. 11 th

Desi£n to Fir~l Plars &Sp~cs

Const Easer,mt Ide?;t & Acqtli re

Bids &CQntra~~ AW3rc

Construct iC':l
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110

x: XXXXXX: XX
D~mlJ)

XXXXX:XXXXXX:X
OC!J

xx

xx :XXXX

".
t
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:
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6CIIBS ~DC REACH 03

,
"
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, ..

FY

,
"

,.
I

: 1930 I 1331 :

FY FY
:83/90 :90/91 191/92

1383

: - J
(',
1

f' l

.'~

:. X

,
"

X:XXXXXX:XXXXXX:XXXXXXI

XXXIX:

FISCRL Y::AR

19E./l /198'3

x

"

x: XXXXXX: XXXXXX:

XXXX:

1988

xxx

XX:XXXXXXlXXXXXX:XXX

XXIXXXXXX:XXXXXX:XX

1997

" ,

,-,

XXXXX:XXXXXX:XXXXXX:
000

xxx nxxxxx :XXX
000:0000

:FISCAL: FISCRL YEAll

:86/87 1987 11988
:aTR 4 :OTR 1 :QTR 2 :aTR 3 :QTR 4 :aTR 1 IOTR 2 :OTR 3 :DT~ 4
:AP!':YJrl: JU1GSP: OCN'JDC: JAFEWq :APJlYIN:JUlGSP :DDiVDC :JAFB!"~:APMYJN: .llJlJUN: JULJUN: JUUl!N:

:XXY.XXX:XXXXXX:XXXXXX:XXXXXX:
:OOOCOO: moo

5

90

770

ESf
c.nST

1700

EAR

1216

IPHAS::

H!Sl(

DESC=!IPTIO~

PAGE 9'
======================

Const Easemnt Ident & Aco'li re

Design to Final Plans &Seecs

Bics &Cc~tract RW3rC

Construction

Construct j.:,n

DE~i~n t~ Final Pjar~ &Specs

U/S aEC PElOC 23() KV ~ 10th ST::

PaYlllents to Outside IlQer,cies

NmTHERN Ill,': PRlDGE l Llfll:

CIP PRDJECTS::::FEDULE

------:----:---:---:---1---:---:---:---:----:-:---:---:---:----:

-: ----I ---I----:----:----:---1---:----:----:---I---:---:---:

.., -

Bids &Contract ~ard

DEr~ West of 12th 5T @S~NDR~CE::

Design to Final Plans &S~ecs

C~nst Ease~lt Ident &Acquire

Canst ruct i on

Payment to co::

DU~~~ &CENTR~_ AVE BRIJGES
( Dbl Barr~l BuXES ~y CD[ 0

Construction (By COE "i~h Reac~

TASK
NUMBER

----------------------------------------:------:------:------:------:------;-- ----:------:-~---:--~---:------:--~--:------:------:
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CIP PROJECT SCrEDOLE
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FY

1
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,
"

,I
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"

t
t.
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,
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: 19'30 : tnt :

FY FY
:83/g0 :90/31 :91/92

1933

':

., -0'
1 ,

-,,

:
-,

I

I
,I

~ ,
I

1983

:x

-,,

FISCAL YEAR
19B7 /1988

xxx:xxxxxx:xxxxxx:xxxxxx:x
o

1937

.­,

,.-

,
, ,

,-'
I

FIScnL YEAR
19E-B /190g

WTR 4 :arR 1 :orR 2 :OTR 3 :aTR 4 :OTR 1 :aTR 2 :am 3 :OTR 4
:!1P!f,~'JN: JLP.GSP: OCi\VDC :JAFB~oR :I1P~Y IN :Jll1GSP :ODIVOC :J~B:lR:Afl\1yJN: JULJUN: JULJUN: JUUUN:

,­,

:86/87
:FISCAL:

700

Esr
CCST

DESCRIPTION

D~f~ SEP 17, 1337
============~===================

Dmst Eas:em"t Ident & Acqui re

SPOIL SITE ~=~JISIT:ON R03:

TASK
MJ!':8E~

GellBS ~CDC R~P.C~ 03

,I'

I·
I
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I
I
I
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I
I
I
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I
I
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-·1 CIP PfiD!£CT SCH~D0LE

=========~==:==================

:FISC~~: FIsr-AL YEA~ FISCAL YEAR FY FY FY
:85/87 1987 1138B 1388 11989 :83/10 :90/31 :31/32

~ST :Qr~ 4 lOTR 1 :OTR 2 lOTR 3 :OrR 4 :aTR 1 :QTH 2 :OTR 3 :r.TR 4
COST :AP7YJ~;JLAGSo:OCfNDC:JAFB~R:~Pr.YJN;JLAG5P:OC\VDC:JPFB~R:AP~YJN:JL~JUN:JULJU~:Jl.JlJl.JN:

1
I

TASO<
NUMBER

PAG: 11 DAlE S~P 17, 1387

DESCUfln 8.'~

/PJ-'ASE

1387 1'388 1383 : 1'330 : 1TIl :

1
I
I

6CII0S - P.CDC -REACY 04

SAN SIPHON @ 12TH strEet:

Select AiE ! Award Ccontract

Design to Final ~lans &Soecs

I- ,

xxx lXXXX
o

.,-,
XX:XXXXXX:XXXXXX:

:

I-
Eies

I
"

I­,

XXXXX:XXXXXX:XXXXXX:X

X:XX I..

j
<;,
\

------:----~-----: -----; ---; ---: ---;---; ----:----: --~-l---l ---1---:

I
I

I
I

Cor.struct ion .
-'

BRIDGE &UTILITIES @12th ST:

Select AlE &Award Contract

Design to Final Plans &Specs

Cor5t Ea5eM~t Ident &Acquil~

Bics &Cc~trac~ Award

300

70

,­,
XXX:XXX
o

:XXXXXX:

I_,.-
,.
I

XX:XXXXXX:XXXXXX:XXXXXX:

XXXXX:XXXXXX:XXXXX~IXXXXXX:

XXXXI

,
.' -f
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,-,
------:----:---l---:---l---:---:---:---l---l----:---l---l---l

I
I
I
I
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DE~LITrON 12tn ST to 16th ST:

Select AlE &Award Contract

Design to Final Plans &Suers

700

I.-

--,,

XXX: XXX
o

,­.
XXX: XXXXXI: XX

XlXXXXXX: XXXXXX,

,­,

I
I
1

(

C{lnst EaSEllInt lCent &. Acquire

Bi ds & C(lntl'3ct Award

C(lnstruction 30

- ,.

:XXXXX~:XXXXXX:XXXXXX:XXXXXXX

XXXX

:XXXXU: XX
"-":
-,,
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~

FY
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FY FY
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19B9
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,
"

:XXXXXX: XXXXXX:

XXXX:

FISCAL YEAR
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:XXXXXX:

:XXXXXX:

" ,

19BB

,­
I

I
XXX:XXXXXX:XXXXXX:XX

xx :XX

xx:

:XXXXXX: XXXXXX:

:XXXXXX:XXXXXX:XXXX

XX: .mxxx: XXX

XX:XXXXXX:XXXXXX:XXXX

xx: XXXXXX: xux

:

XX:XXXX

xx: XXXX

xxx:xxx
o

19B7

:FISCAl:
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FISCAL YERR
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:aTR 4 :UTR 1 :UTR 2 :UTR 3 ;UTR 4 :aTR 1 :aTR 2 :aTR 3 :aTR 4
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25
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3l'\!)

EST
CeST

EA.~

TASK
DESm:pTIlrI

/~HqSE

DAfE ~p 17, 1337
=====================

PAGE 12

GLENDALE AVE SIPHON:

CIP'P~OJECT SCHEDULE

Se led AlE &AwClI'd Contract

Select AlE t Award Contract

~~~~E ~/E B~IDG£ &UTILITIES::

Const Easerant Ident &- Acquire

Design to Ci~a! Plans &Soers

Construction

Bi ds & Contract ArIaI'd

Bids I Corot.t'~ct A<ard

Bids &Contract Rwarrl

Construct ior,

Const Ea~Emnt Jdent &Acquire

Const rllct ic·n

Const EasEmnt Irent.& Acquire

Design to Final Plans &S~e~s

Design to Final Plans &Specs

Select ~iE &Award Dontract

sml SI~~rnl 16th STREET:
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I
I
I
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CIP P~DJEcr SCf'EOULf
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FY

:

,
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x

FY FY.
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x
I
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:XXXX

xxx
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xxx:

FISCAL YEAR
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,­
I

:XXXXXX l XXXXX: X

,XXXXXX:XXXXXX:XXXXXX:XXXXXXIX

198B

XXX:XXXXXX:XXXXXX:XXXXXX:XXX

_ I,

XX:XXXXXX:XXXXXX:XXXXXX:XXXXXX:
I

FISCAL YEAR
1987 /19B8

XX:XXXX

1987

X:XXXXXX:XXXXXX:XXXXXX:XXXXXX:

XXX:XXXXXX:XXXXXX:XXXXXXX

xxx: XXXX
o

.,-

:

,I
"

I
·1

:FISCAl.:
:e.uB7
:OTR 4 :UTR 1 :arR 2 :UTR 3 :aTR 4 lOTR 1 :UTR 2 lOTR 3 :UTR 4
:A~YJN: JU1GS;J: OC/l.'VDC: JAFBrR :AP~Y.TN: JUlGSP lDC'NDC: JAFB!"R: APHYIN:JLUUN: JULJUN: JlJUUN:

:XXXXXX1XXXXXX:XXXXXX:XXXXXX:XX
:000000: 0000

,­
I

5

70

700

20

EST
COST

EAR

TASK
DESCRJPn~

/PftriSE

DAT: SEP 17, 19B7PAGE 13
========:============

FRIOC,E &L~JLlrr[S ~ lGth STREET~

(After SleT,date Bridge
Select AlE &Rward C0ntract

Bids & Contl'act Pward

Cc·nstruction

Const ECi!:Ei.lrrt, ICer.t & RCQuire

Payments to Other Ager~ies lAPS):

Construction I by Pnoenix )

Design to Final Plans &Specs
I By Phc-enix )

Payments to Other AQencies (PHX): 1500

DEMOLITION 18th St to f~th St:

SDUPW PEA~ PKUY (18th Pl.):

Bids &Contract Award

Const Easemnt Ident & Acquire

Select AlE &Award Contract

Design to Final Plans &Specs

Construction

TASl<
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GeIIBS OCDC R(qm 04
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I, ClP PROJECT SCHEDULE

19911990

FY FY FY
:83/90 :90/31 :91/92

198919881987

:FISCAL: FISCAL YEAR FISCAL YEAR
:86/87 1987 /1388 1388 /1983

EST :aTR 4 :urR 1 :urR 2 :aTR 3 :aTR 4 laTR 1 laTR 2 laTR 3 :aTR 4
'CDST ,:1100IN :JL~SP :OC~vrc: iAFBKR :IlP~YJN :JUlGSP :lJCtNDe:J(f"B~.R :IlP)lYJNULlJUN:JULJUN: Jll.JL~I:-

EARDATE SEP 17, 1987

H1SK
DESCRIPTICN

/P~SE

PAGE 14

TASK
NUMBER

I
(

I
SAN SIPHON &SEWER ~ Y~RYlA~D AV:I

6Cl18S PeDe REACH 04 ','
I

,
, I

I
Select RiE &Award Contract x

I
I

DesiQn to Final Plans &Specs

Const EasEmnt Ident &Acquire

Bids &Contract Award

25

•I

x: XXXXXX: xxx

I I I

~;XXXXXX;
: : :

XXXIXX

I Censtrudion 30t) :XXXXXX:

BRIDGE @MHRYLA~D AVE:
------------------------: ----: ----:----I---I---:---1---:---:---:----:----: ----I ---'-:I

IC Seled AlE & Award Conk.ct XX:XXX
"I

I
I

Design to Final Plans &Specs

Const Easemllt Id'ellt & Acqaire

Bits &Contract Award

eo xxx:xxxxxx:xxxxxx:xxxx
t • , "f • ,

~~Xxxxxx~xxxxxx~xxxxx;~xxxxxx~
• I • • I I

lxn

I Construction BOO
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I

xxx:XXX
"I
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I,
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Construct ior,

I

I
I

I
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I CIP PROJECT SCPEDULE
==========::============
PAGE 15 DATE SEP 17, 1937 1987 1988 1983 : 1'390 : 1991

FYFY FY
:83/90 :30/91 :91/92

FISCAL YEAR
19B7 113e.a:aU87

:FISCIlL: FISCP.l YEA~

19M 11 ge.9
EST .:aT~ 4 :aTR :aTR 2 :aTH 3 :o.T~ 4 :aTR 1 :aTR 2 :aTR 3 :aTR 4
COST :AP~Y J~ :JU1l3SP :OCWDC: JAF8:'R :APrYJN:JU1GSP :OC~I'v'DC :JAFBi;R :AP'WJN :JL'lJLJN:Jl.LJUN: Jl..llJUN:

TASKTAS:-<
NLt::1BER

I
6C118S ACDC REIl~ 04

S~JR.I PEI1!{ WTP p.ELOCAnONS:

I
Select AlE I Award Cc.ntract XX:XXXXXX:XXXXXX:

:XXXXXX: XXXXXX:

:.$Jti : ;
~i~;XXXXXX;XXXXXX;XX

I
I

DesiQn to Final Plar,s &Soecs

Const EasEMnt 'ldent &Acquire

Bids & Cl)ntl'2ct P..4ard , .
I XXXX:

"I
.:

Corlstruet iorl

SAN SIPHON ~ 24t~ St I SC~~R

LINE 24th St to 27th St:
Select AlE &Award Contl'act

l XXXXX%: XX

-: ----:---:---:---:---:----:----:----:----:---;---:---:----:

XX:XXXXXXlXXXX

----------------------:---l---l---l---l---;----l---:---l---:---:----:---:---:

I
I
I·
I

Desisn to Final Plans &Specs

Const Easenmt Ident &Acquire

Bits &Contract P.war~

Payments to Othel' Qgencies

SEWERLI~ 24t~ St to 25th PI:

20

200

I
'.

;

xx: XXXXXX: X

:XXX

:XXXXXX:

...

·1
Select AlE I ~wal~ Contract XX:XXXXXX:XXXXXX:XXX

I
,
t.

1
I.

~

I

DesiQn to Final Plans &Specs

Const Easewnt Ice~t I A[q~ire

Conctruction by [DE

Payments to Other A~er~ies

( SilG & CDE )

30

205

, .,
:,,

I·, XXXX: XXUXX: XXXX

:XXXXXX:XXXXXX:XXX

x

XXXX: XXXX

.,,

",



I CIP PROJECJ SCHEDULE
===--===========--=====

: 13"0 : 19"31 :

FY :FY FY

18"/90 :90/"1 :91/"2

1"8"
------------------

FISCAl Y:m
19e.B 11"03

1"38

FISCHL YEAR
1937 11988

1"87

:06/87
:lHR 4 IIlTR 1 :IlTR;: :IlTR 3 :IlTR 4 :IlTR 1 lOTR 2, :IlTR 3 :aTR 4
:AP,'f,y.TN: JLAGSP :OC/,"JOC: JAFBMR: Rp)(YIN: JLAGSP: OCNVOC:JAmrn :APHYJN: Jl.tJU'~: JLUUN: JUlJUN:

:FISCP.L:

EST
COST

EAR

TASK
D~S[fHr_nm~

IP~.nSE

PA~ 16

TRS!{

NUMBER
I

(

I
I
I

6C118S ACDC RE~CH 04

SA~ SI~HCN @BILTMO~E:

Sel eet AlE & Awat'd (i.:.ntt'act xx:xxxx

I
'I

:
, 0

~. 0

I

','
,

"

,
"

Design to Final Plans &Specs 20 xxx:xxxxxx:xxxxx

I
Const Easermt ICent &Rcquit'e

Bids lConh'act Alard

, .
I

• I,

, ,

!f(!xxxx~xxxxx
, :

, X:XX

I Construction 2(N) :XXXXXX:

I
~-- :

--_._---------:---:---:---:---:---:---:----:---:----:---:---:--.--:-----:
Al aUlAL !t!J)C @ BILTMORE:

-------: ----: ----I---I----I ---:----,----,---:----:---:--,-::---:----:

Pa)ments to Other PgenciEs (S~P): 600

I ,
" ";

I

I ,, -,

xxx: X

",

,­
I

•
"

i
r
i
I

,,
I

, r

x

xxxx

:XXX

• • • t

~~xxxxxxixxxxxx~xxxx. .

XXX:XXXXXX:XXXXXX:XXXXXX:XXXXX

xxxx:xxxxxx:xxxxxx:xxxxxx:xxx
I

~~xxxx~xxxxxx~XXXXXx~xxx
It. It'

•, '

xxx:XXXXXX:XX

300

Design to Final Plans &SJecs
(by SRIlI

Construction (by SRP I

Ccnst Ei~emnt Ide~t &P.cquire

SAN SIPHON l lJATC:RLINE @

:!2rill st & STP.NFORD DI':

Select AlE &~ard Contract

Desi~n to Final Plans &SpECS

Cor6t Ease~mt Ident &Rcquire

Bids &Contract Award

Construction(

I
I
I
I

I

I

I

I

I(

'f.



1 CI~ PROJECT ;SCHEDULE
==================.

lFISCAL: FISCAL YEAR FISCAL YEAR FY: FY FY
:e~/87 1987 /1988 1ge~ 11389 :89/90 :90/91 :31/92

EST lGTR 4 :UTR 1 laTR 2 :GTR 3 :UTR 4 :UTR 1 lGTR 2 :GTR 3 :UTR 4
COST :APIWIN: JUlGSP :OCNVDC: JAFB!1R:A~YIN: JlJ1GSP: OCNVDC: JAfB~R: AP~YIN: JlIlJUN: JlUUN: JULJ1JN:

1-
(

1

TAS){

NUMBER

PAGE 17 DATE SEP 17, 1387

TP51{

DESCR1PTION
iPHQSE

EAR 1987 1988 1983 1930 1331

1
6C.ll BS Ilene REACH 04

FIlTJI'ORE TUt\~H STUDY:'
:

---------------------------;------:------:------:------:------:------:---'---:------:------:------;-,-----:------;--~--:

1
1
1
I
1
I(
I
1
1
I
I
I

Select AlE ~ Award Contract

Design to Final Plans &SJecs

CVDIA CITY WASY SEOlrENT BASIN:

Select AlE & Aware! 'Cc·ntract

Prelimir~ry ~esign

Desi~n to Fin21 Pld~5 &Specs

Cor6t fasehmt !dent &Acq~ire

Sics &Contract Award

U!nstruct ion

".

60

5

fl)

40(;{)

xxxxx:
o

:xxxxxx:x

xxxxx:
o

:xx

xxx

xxx: x

:xxxxxx:xxxxxx:x

:uxx

xx:xxxxxx:nx

"

f

I

I

"

",

1
(

I
--I

,
"

: ,...
" ,
" ,

I:.
I

" ,



SPOIL SITE ACOUIS1TICN R04:

'tiP DNO:ECr 5[~EDULE

----------------_._-------: ----;---: ----:---: ----: --:---:----:----::----:---: -----: -.---: -----:

--;------:------:------;------;------;------1-----:-----:-----:------;------:------:--~-:

.. :

:

. ,,

.,,

.,.

,
':

1990 : 1991

xx:xxxxxx:xx

x

x

1'3891988

xxxx:xxxxxx:xxxxxx:xxxxxx:xxxxxx:xxxxxx:

:
.,.

., .

~

I

-..

...

:

1987

,.•

700

:FISCIlL: FiSCAL YEA~ FISCAL Y:A~ FY FY FY
:85187 19B7119BS l'3f·3/1'389 :89/90 :90191 :91/'32

~ST ID.TR <\ :UTR 1 aml2 :UTR 3 :UTR 4 :UTR :UTR 2 :UTR 3 :GTR 4
LuST :AP~YJN:JLP.GSP:OC~VDC:JAFB~R:AP~Y~:JLAGSP:Da,VDC:J~c8~R:1lP~YJN:JltJJN:JLtJUN:JLtJUN!

2000

TIlS;{
DESCRPTHN

iP!-JAS::

DATE S~D 17, 19B7
===================

BrtIDGES at 24ti ST &32nc ST
( Boxes by COE )

Construction (By COE wi Reach 04:

Payment to [DE

Canst Easernnt Ident & Acqnirt!

Pay~ent of 2.3% to CoE

-pqGl:: 18

TASK
tilJlY8ER •

6eliBS P.CDC REACH 04

'...I

I·(
1
1
I
I
I
1
·1
I(
1
1
1
1
I
1
I

(,

I
"1



I·
I
I
I
I
1
I
I·
I~

Voided slabs

Voided slabs are similar to solid slabs except
that they are cast with cylindrical voids to
reduce dead load. The sections tabulated be­
low are the former AASHO-PCI standards
which can span up to 50 ft for HS20 loadings.
Sections with widths and depths other than
those tabulated are available from some pre­
casting plants.

--I·.. 1/2"
(

,-i1
-l 1"

J:;...
0.
GJ

a

~t-®-®'1&
1_ Width .. I

~£:/l~~
-~V-VV'-'~

1_ . Width .. I

.1... '5" mjn..~ I

r-------
I
IL _

(

TYPICAL SECTION PROPERTIES

Void Dia. Net

Width Depth No. of in. Weight Area Ix S

tt in. Voids 01 02 IbItt .. in.2 in~4 in.3

3 15 2 8 - 457 439 9,725 1296

3 18 2 10 - 511 491 16,514 1835

3 21 2 12 - 552 530 25,747 2452

4 15 3 8 8- 593 569 12,897 1720

4 18 3 10 10 654 628 21,855 2428

4 21· 3 12 10 733 703 34,517 3287

TYPICAL KEYWAY DETAILS·
TYPICAL LONGITUDINAL SECTION

'[

I

25 I-------l-------+------f---~--_+_----___,.__i

5040- 302010

APPROXIMATE MAXIMUM SPAN, FEET - HS20 LOADING

. ,
5 ~ '-- ---'- .....J.... ":"'{":"';....;.'_.....l- ----I

o

15 I---- +- -+ ~

z
20

.
I
l­
n.
w
o



5"

110

3/4"
'7--....

Width

100

TYPICAL KEYWAY DETAIL

.-:--- -- - ---
1\

, I
I
IL.. _

18"

l.min~l_

I-

TYPICAL LONGITUDINAL SECTION

90

-£
a.
'"o

8070

APPROXIMATE MAXIMUM SPAN, FEET - HS20 LOADING

40

45 ~-----r-----.,...-----.....,-:,.
.-----.,.....---..,....,

'25 L- ---L....c... -l- ...l-.__-.,....__'"-- --'

60

TYPICAL SECTION PROPERTI ES

z
('/>c,

I t------+----=-S'I:\.:~:,.,c..--+---___,
_;___y~----_+-----_f

~ 35 ~ ~

0.. ~i'<Y, S'-~~

~ S'I: ,\ec-'-~

30 t----7"""'--t-----Oe~=-------
_+_----_j-----_1

The box beams shown are the former

,AASHO-PCI standard sections. They

. Gan be used either as adjacent units

with or without an added wearing sur­

face or spaced apart in· which case the

deck slab is cast-in-place using integral

precast, prestressed deck panels. Box

beams for railway loadings have been

standardized by AREA.

Net

Width Depth Weight Area Ix Vb Sb St

Type ft In. Ib/ft in.2 In.4 in. . 3- In.3In.

B 1-36 3 27 584 561 50.334 13.35 3770 3687

B 11-36 3 33 647 621 85,153 16.29 5227 5096

B 111-36 3 39 709 681 131,145 19.25 6813 6640

B IV-36 3 42 740 711 158,644 20.73 7653 7459

B 1-48 4 27 722 693 65,941 13.37 4932 4838

B 11-48 4 33 784 753 110,499 16.33 6767 6629

8 111-48 4 39 847 813 168,367 19.29 8728 8542

B IV-48 4 42 878 843 203,088 20.78 9773 9571

I-
Box beams

I
" ­I'
I-

I
I·
I
I
I
I(
I
I-

I
I
I
I
I
I(
I

1"
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_ 4-lJ700

r- b I) boo

\_§) 100

I I I I t I ; 1 I I I ;
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- I
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+--

I...

I
I

~

I-

4­
I

1

-+-~
I

l/-Z"X4" Keyed Conslr.
Joinl (ryp<oI)

st bars

E

....--S1 bors

J

F

/ W I

'-t 4 x Z"-O 10 moteh II bars-. I

Add 0.9 Lb./Lin. ft. to Reinl.
Sleel o.-titics _ !l"

SId. RW-Z.RW-3 and RW-4.

==_S3 bars.

I

TYPICAL STEM OE:TAIL

c

Ouanlities

"_Bollet" 16 per fl.
Outside face

-6 bars

140 18"-v bars

14016"- h bars

Z"cl.

I

i

_-t.__.. _ ~

,

Sleet List

I I I I

LJvrL-t, 1Fz,~nb sL
4,_5~_t,-.....1 ---,Of--'-I,..!...'+'?~'.~'-+--_I_--+--+_

01 ?aLf b ~lt.

!
i

! I
I
I

I

I
I

I

. Dimensions

I

+-_1 " DLuM.E. --+-t ---
\MI'r\-\... \tt\91f'1 \..U11-u... Yo ~, !n:>~ 1-I

4.315hJ5 I l\- . 5'6' -h3 , 0.332 cy

Ih
'--t-- ' I .- II !1).50 h J 11), 00 f-(~ 0, :;841cy

I I, , 1
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