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SALT RIVER CHANNEL AT 40TH STREET
PROJECT A-78007.00

Abbreviated Cost Estimate for
Alternate 3A

1. Construction (including 25% contingency)

L"'7 r . ()..rJf·

I/Z'l!"7"!

a. Channel excavation (incl. land fill area)
b. Dike construction and protection
c. Cut-off walls
d. Relocate sanitary sewer
e. Protect electric transmission line
f. Realign 40th Street
g. Drainage Ditch
h. Storm Drain Alterations

Subtota.l

2. Right of Way (including 15% contingency)

a. Landfill area (Estes Property)
b. Other 'if0 =res

Subtotal

3. Engineering and Administration
(12% of Item 1)

TOTAL

$ 1,820,000
2,600,000

375,000
909,000
394,000
140,000

25,000
38,000

6,301,000

651,000
276,000

927,000

756,000

$ 7,984,000
Say $8 million



CHANNEL ;\LT~FRATES

SALT RIVER NEAR 40TH STREET

Required Bottom t"later Construction Rml Engineering
Channel R/W ;hdth Depth Velocity Cost Cost Cost '1'0 tal

Alt. No. Type (ft. ) _(ft-:.l (ft. ) Ft./See. x $1,000 x ~l,OOO x $1,000 Cost-----
1 Concrete 700 500-600 16 20.5 19,620 460 2,354 $22.5 M

20+ (Cone. )
2 Coraposite 950 800 lE. 8+ (Earth) 15,903 1,610 1,908 19.5 M

3A Ea.l- th 1,200 1,000 15 12.5 6,301 927 756 8.0 H
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CITY OF PHOENIX/THE TANNER COMPANIES

Gentlemen:

2846 W. WELDON AVENUE
P. O. BOX 3707

PHOENIX, ARIZONA 85030

Attached is an Addendum to the Report on Alternates to
Salt River Channelization between Hohokam and Maricopa
Freeway Bridge. The Report is dated January, 1979.

An additional Alternate No. 3 A is reviewed. In addition,
the Cost Estimate for Alternate No. One is based on a 500'
wide channel while the profile and high water elevations are
based on a 600' wide channel. The 500' wide channel analysis
is based on a lower flow line than the 600' width. The 500'
width channel is therefore a workable solution; however, the
69" sewer line would have to be relocated or protected. If
the 500' channel is set to the same grade as the 600', the
water surface profile would be 2 - 3' above the "before" con­
dition. This could be taken care of with slightly higher levees
in this area; however, addi tional study of results of higher
levees should be made to check the affects on surrounding
areas.

In summary, an additional figure of $800,000 should be
added to the Alternate No. 1 price for relocating or protecting
the sewer or 1. 8 million should be added for a 600' wide
channel.

Page 10 of the report which describes Alternate No. 2
should be altered to state that the low flow channel would pro­
vide for 30-40,000 ds as velocities would be reduced as
depth of flow decreases.

Sincerely,

ROYDEN ENGINEERING CO.

Richard M. Moseke,
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BACKGROUND

This study is a result of the concerns of City Officials and local

business people about the recent damages to government and

private property in this area.

A meeting held on January 9, 1979 resulted in a decision to pre­

pare a study of alternates for limiting the future flood damages

to facilities in the area between the Hohokam Expressway and

the Maricopa Freeway.

The study is funded jointly by the City of Phoenix and The Tanner

Companies and is prepared by Royden Engineering Co. in coop­

eration with Toups Corporation.

DEFINING THE PROBLEM

This section of the report needs little description to those living

in the Phoenix area this past year.

There have been two major floods that have caused extensive

damage to Airport facilities, City streets and bridges. In addition,

private property has been flooded and local business has suffered

. substantial costs not only in damaged equipment but also in delays

and added expenses due to the lack of adequate transportation

corridors. Many hours of manpower and equipment time has

been spent trying to protect property from being more severly

P. 1



flooded. This study will not attempt to put a dollar value on

these losses as they are still being incurred•

.;

PROBLEMS TO OVERCOME TO PROVIDE SOLUTIONS TO
FLOODING IN THIS AREA

A. Obtaining an agreed upon design criteria.

This is no small problem in that the questions keep arising:

What about Orme Dam; What about doing something to the

river over a·broader reach; What are future plans for mining

from the river; What about Rio Salado; What are future

expansion plans of the Airport. These are all questions that

must be considered in any long range solutions to flooding of

the Salt River in this area.

For the purpose of this stud.y, we will assume a 100 year storm

flow of 176,100 ds and a 50 year storm flow of 127,800 ds.

These figures are those used for the H. U. D. Federal Insurance

Program and as such will therefore be accepted for the basis

of requirements for flood insurance and building restrictions.

P. 2
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B. Items to be considered in channelization or altering river
conditions in this area.

1. Sky Harbor Airport South Runway

The south runway has been partially destroyed twice

in the past ten months and rebuilding it to its initial

location and grade wi thout additional flood proofing

is at best a temporary solution. The runways will

either have to be extended back east in conjunction

with channelizing the river or be extended west.

Extension to the west is an alternate that brings new

problems to the surface and would not fit the Airport

Mas ter Plan.

2. Sky Harbor Radar Facility

This facility, while remaining high and dry during

each of the floods, has been put out of service be-

cause of loss of support facilities to it, i. e. cables

to and from it for communication and power to it

were lost during each flood. A study is currently

underway by the F. A. A. to find a location for it

out of the flood plain. This study is in its inItial

stages but it is assumed that the facility can be re-

located to clear the proposed channel improvements.

P. 3



Cost of relocating this facility is not included in

our projected cost estimates.

3. Four Cities Sewer Line

This large 69 fl sewer main crosses the river with­

in the proposed study area and became a major con­

cern in past flooding. Apparently mining activity

downstream had caused the river channel to erode

and the flowline to be lowered to a point that the

sewer line was exposed. At that time a large

amount of concrete was placed around the facility

to hold it in place. _Our preliminary analysis in­

dicates that the sewer can remain at its current

location if a concrete lined channel is used and the

river grade is not altered considerably. There is

currently 4' minimum cover over the sewer line

in most areas. If an earth channel is utilized,

additional protective measures such as a cut-off

wall supported by piling may have to be utilized.

P. 4



4. Major Transmission Towers in River

These towers are currently partially protected by

large mounds of material around them. They could

be relocated to be outside the proposed flood channel

or be flood proofed by utilizing diversionary struc­

tures anchored to piling, for protection.

5. Hohokam Expressway Bridge

Our proposed improvements would channel the flood­

waters starting at the Hohokam Expressway unless a

joint effort could be promoted with the City of Tempe

and with the Arizona Department of Transportation.

A. D. O. T. considers that the existing structure is

expendable and long range plans call for large struc­

tures capable of carrying the 50 year flows be built

when the Hohokam facility is constructed as a freeway.

The existing 465' structure is only designed for 15, 000

ds. Every effort should be extended to work with the

City of Tempe and local owners to provide diking up­

stream of the Hohokam. This can be seen on the

enclosed aerial photo showing the December flood.

P. 5



6. Existing 40th Street Structure

This structure was recently built over the river

when the runways were extended easterly. Future

plans for 40th Street are to keep it open as a collec­

tor street. We have not considered the 40th Street

bridge to be a "fixed" feature that has to be accom­

modated.

7. Relocation of 40th Street through the Estes Property

This relocation presents some unique problems be­

cause the area is a former land fill site after it was

mined for gravel operations. Test holes dug within

the site indicate a limited amount of land fill on the

northwesterly area with depths encountered 10' or

less. It would be desirable to get additional tests

to ascertain the limits of the land fill but for pur­

poses of this study it is assumed that we would

remove a 10 I depth for the roadway area and for

the area within the channel construction. This

would be relocated to adjacent land fill sites and

material from channel excavation could be used for

backfill.

P. 6



Local business interests want this roadway to remain

open to provide access to the northern and eastern

part of the city. Construction of the Hohokam facility

along with improvements to University Road in the

area may be an al ternate long range plan.

8. Right of Way Requirements

Right of way will be required from private individuals

or corporations for a portion of the proposed channel

work and for relocation of 40th Street. There is much

dispute as to what river land and land fill sites are

worth but for purposes of this study we have assumed

$40,000 per acre for land to have permanent facilities.

i. e.: concrete channel, roadways, etc. and assumed

that other land would not be purchased but that ease­

ments would be granted for improvements such as

dikes, channel cleaning, etc. Right of way maps

showing ownership are enclosed in this report. A

major portion of the needed right of way is on City,

State or Federal land.

P. 7



ALTERNATES CONSIDERED

ALTERNATE NO. 1

Alternate Number One is to construct a concrete channel through

~oc:/
a portion of the affected area. The channel would be .s.e-tr' wide

at the base with 3:1 side slopes. Depth would be approximately

16 feet of concrete and 2 - 3 feet of earth dike freeboard. With

this alternate the water surface profile for the 100 year storm

would be lowered within the affected study area and would meet

projected water surface elevations within the limits of the study

area. (Hohokam Expressway to Maricopa Freeway) The attached

profile shows the relationship of the "before l' high water surface

to the "after" high water surface. It also shows the relationship

of the 69" sewer and the Airport South Runway. Preliminary

analysis indicates that the flow line of the proposed channel can

be adjusted such that the channel can be built above the 69" sewer

line.

Inlet and outlet aprons would be constructed of concrete. Dikes

would be constructed at the inlet and outlet to collect the runoff

and to disperse it back to the "natural" downstream condition.

These dikes would be protect.ed" by rock slope protection or

concrete depending on final economic studies.

P. 8



This alternate would provide for the removal of the 40th Street

roadway and bridge and for a new "at grade" alignment of 40th

Street. Further analysis of this 40th Street alignment should

be undertaken with the possibility of connecting to the Hohokam

Expressway being investigated.

The alternate allows construction of the south runway to approx-

imately the limits that it was before the previous flooding. The

grade of the runway could also be raised to be more in vertical

alignment with the runway to the west instead of "dipping" as it

did prior to the recent floods. Local drainage would be pro-

vided by a ditch along the south side of the channel and by con-

necting drainage to existing storm drains on the north. The

T UJe.\II.~o",e-
total estimated cost of this alternate is Nh~et Million,~

2. \ I ooo,ooqt)o
-Hu;QcW€d Thirty Thotl5anel ancl--no/100 Dollars ••• ($H), 430,000. Ot»)

A detailed estimate is attached.
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ALTERNATE NO. 2

This alternate provides for a combination low flow channel of

concrete with side channels of earth. The low flow channel

~ooowould provide for 4 ' 50.000 cfs depending on the final con-

figuration selected and the outer channel would provide again

for the 100 year storm flow of 176, 100 cfs. The alternate

would be located such that the 69" sewer line would be to the

side of the concrete or low flow channel and as such would not

present a conflict problem with the grade of the low flow

channel. Sizing of the channel would again be such that the

design high water would be below that of the HUD-FIA study.

Preliminary channel size analyzed was 300' wide low flow

channel with 3:1 side slopes and an overall channel width of

·800' with protected side slopes. Protection of the side

slopes would be with wire basket type rip-rap anchored to

the slopes or with concrete paved slopes. Depth of flow in

the earth portion of the channel would be eight feet.

This alternate would provide for a relocated 40th Street road-

way through the channel with a new 40th Street bridge over the

low flow channel. Side drainage would again be provided as

in Alternate No. 1.

P. 10



The total estimated cost of this alternate would be Seventeen

Million, Nine Hundred Thirty Thousand and nol 100 Dollars.. '.
. . . . • . . ($17,930,000.00)

A detailed cost estimate is attached.

ALTERNATE NO. 3

This alternate provides for a graded earth channel through the

area. Side slopes or dikes to a height of 20' ~ would be con-

structed on each side of the channel. They would be protected

by ei ther wire basket rip-rap anchored to the slopes or by paved

slopes with cut-off walls anchored to the slopes. Dimensions

of this channel are 1,000 1 at the base with a depth of 16' and with

4: 1 side slopes. This alternate would probably have the least

effect on the natural channel area. It would also require the

most right of way. We would anticipate that 40th Street would

again be reconstructed with no structure or possibly utilizing

the existing structure. This alternate also would require that

a large portion of the Estes Property (i. e. garbage land fill

area) would have to be acquired and excavated and regraded.

Copies of the soil borings showing depths of garbage under the

si te to be up to 20 feet in depth within the affected areas are

available.
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The total estimated cost of this alternate would be Eight Million,

One Hundred Forty Thousand and no/IOO Dollars•.. ($8, 140,000.00)

A detailed cost estimate is attached.
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PRELIMINARY I
I'

COST ESTIMATE
I

I

ALTERNATE NO. 1 l

I

~TEM UNIT
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

I
1 Channel Excavation C.'Y. 667,410 O. 60 40D.,446~

2 Garbage Excavation C. Y. 106,500 3.00 319,500.

3 Fine Grading S. Y. 380,500 0.50 190,250. I

4 Concrete Channel S. Y. 380,500 30.00 11,415,000. '

5 Cons truct Dikes L. F. 13,100 6.75 88, 425.

6 Dike Protection . L. F. 13,100 110.00 1,441,000 .

7 Cut-off Walls L. F. 2,400 120.00 288,000.

~
Remove Concrete from Channel :L. S. 1 40,000.00 40,000.

Adjus t Manholes Each 4 1,500.00 6,000.

10 Relocate or Pr9tect Transmissio ~

Towers Each 3 105,000.00 315,000.

11 Realign 40th Street S. Y. 25,300 6.00 151,800.

12 Drainage Ditch L. F. 4,000 5.00 20,000.

13 Storm Drain Alterations L. S. 1 30,000.00 30,000.[

14 Under drain system for Channel L. S. 1 175,000.00 175,000. '

15 Right of Way Acre 10 40,000.00 I400,000.

16 Remove 40th Street Bridge L. S. 1 20,000.00 20,000'1

Subtotal
15,300,421-

15% Contingency 2,295,063.
12% Engineering & Admin stration 1,836,050.

Total 19,431,534.

USE.••• $19,430, 000.00 .

I: e
II

I
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PRELIMINARY
COST ESTIMATE

ALTERNATE NO. 2

~TEM UNIT
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1
I Channel Excavation c. Y. 929,660 O. 60 557,796.

2 Garbage Excavation c. Y. 242,000 3.00 726,000.

3 Fine Grading S. Y. 484,000 O. 50 242,000.

4 Concrete Channel including S. Y. 284,000 30. 00 8, 520,000.

transitions

5 Construct dikes . L. F. 9,600 6. 75 64,800.

6 Dike Protection L. F. 9,600 110.00 1,056,000.

7 Cut-off Walls L. F. 2,550 120.00 306,000.

e Remove Concrete from Channel L. S. 1 30,000.00 30,000.

9 Adjust Manholes Each 4 1,500.00 6,000.

10 Relocate or Protect Transmission
Towers Each 3 105, 000. 00 315,000.

11 Realign 40th Street S. Y. 22, ,667 6.00 136,002.

12 Drainage Ditch L.F. 4,000 5.00 20, 000.

I13 Storm Drain Altera tions L. S. 1 30,000.00 30,000.

14 Under drain system for Channel L. S. 1 ~25,OOO.00 125,000.

15 New 350' 40th Street Bridge L. F. 400 1,470.00 588,000.

16 Right of Way Acre 35 40, 000. 00 1,400, 000.
:

: 14, 122,598.Subtotal
150/0 Contingen~y 2,118,390.

120/0 Engineerihg & Adrr. inistration 1, 694,710.

Total , 17 ~ 935,698.

USE••••• $17,930 ,000.00

e
P. 14
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PRELIMINARY .

COST ESTIMATE

ALTERNATE NO. 3 !
I

,

~TEM UNIT
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Channel Excavation C. Y. 1, 633,250 O. 60 979,950. I

2 Garbage Excavation C. Y. 242,000 3.00 726,000.

3 Protect or Relocate Sewer L. F. 4,000 150.00 600,000.

4 Construct Dikes L. F. 21,460 6.75 144, 855•.. I
I

5 Protect Dikes L. F. 21,460 110.00 2,360, 600.

- Protect Transmission Lines Each 3 105,000.00 315,000. I
7 Realign 40th Street S. Y. 24,000 6.00 144,000. I

I

8 Drainage Ditch L. F. 4,OQO 5.00 20,000. I
I

9 Storm Drain Alterations L. S. '1 30,000.00 30,000. I

10 Cut-off Walls L. F. 2,400 120.00 288,000.

11 Right of Way Acre 20 40,000.00 800,000.

Subtotal 6,408,405.
i

I

15% Contingen
"

y 961,260. !
.,

12% Engineeri g & Adm nistration 769,000. !

Total 8, 138, 665.,

USE••.•••• 8, 140,000.00

e ,

I
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SUMMARY AND CONCLUSIONS

This study has evaluated various alternatives to flooding

problems in this area. It obviously does not consider all

options or combination of options.

Further study of one of these alternates is needed to

optimize the channel sizing to the hydraulic characteristics

of the area. This study was performed within time restric-

tions that did not allow this to be done, but we do feel that a

workable solution or combination of solutions is available

to expand upon.

In addition, detailed mapping and subsurface exploration

should be planned in conjunction with further analysis. Field

elevations were checked prior to the January release of water

and while the channel had changed in some areas, the overall

cross sectional area of the river through this region remained

reasonably close. The flow line of the river near the Hohokam

Bridge and near the Maricopa Freeway Bridge did not change

appreciably.

Cost estimates for these alternates were developed in con-

junction with The Tanner Companies estimating department
, "

and are based on current prices. Projections for budget

amounts would therefore have to be adjusted for inflation, etc.

P. 16



Further analysis of the concrete channel needs to be

made to provide a thickness of channel that will be suffi­

cient to sustain river loading on top as well as uplift

problems from hydrostatic pressures. For the purpose

of this study, a thickness of 9" reinforced concrete was

used. Increasing the thickness would increase channel

costs by approximately $0. 34 per square foot per inch

increase in the thickness, or $169. 75/L. F. to a 500'

width channel.

There are many short and long range advantages and

disadvantages to each of these alternatives but we did not

attempt to consider all current and future plans for the

area in this study because of the limited time frame. In­

put from additional sources need to be considered in a

decision as to the exact configuration and location is

selected. We do feel however that all parties concerned

need to pursue a solution as soon as possible.

p. 17



ALTERNATE NO. 3A

This alternate is a modification of Alternate No.3. The same

I, 000 foot channel is utilized but the alignment is moved to

the south to allow for more of the runway to be replaced out-

side of the channel area.

It also provides for a variable width channel to accommodate

the existing 40th Street bridge. The bridge would be allowed

to remain in place and would act as a low flow bridge for

+15, 000 - ds. Temporary wing dikes upstream and downstream

of the bridge would serve to direct flows through the structure

during periods of extended low releases from the Salt River

Project Dams. Fortieth Street roadbed would be aligned along

the top of the south dike for some distance and then drop into

the channel to cross at approximately channel grade.

Velocities in this channel would be approximately 12. 5 feet

per second at the 100 year flow of 176, 100. At a flow of

135, 000 cfs, (maximum flow of recent years) velocities would

be approximately 10 feet per second.

In conjunction with this alternate it is possible to bring the

eas t portion of the runway up to a grade level at or above the run-

way area to the west. We would plan to relocate the 69" sewer

line to the north of the proposed channel.

P. 18



This alignment would be farther south and as such would re­

quire more of the Estes property and removal of more of

the land fill site for construction of channel and dikes. Air­

port master plans provide for future purchase of this property

and for the purpose of this alternate we have used a recent

City of Phoenix Appraisal for establishing a purchase price

for the entire property.

An additional figure is provided for land to be acquired out­

side of the land fill area. The total estimate of cost of this

alternate is Seven Million, Two Hundred Thirty Thousand

and no/100 Dollars••..• ($7,230,000.00).

A detailed cost estimate is attached for your review.

p. 19
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e . PRELIMINARY
COST ESTIMATE

ALTERNATE NO. 3A

~TEM UNIT
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

·1 Channel Excavation C. Y. 1,206,355 O. :60 723,813.

2 Garbage Excavation C. Y. 243,443 3.00 730,329.

3 Protect Relocate Sewer L. F. 4,850 150.00 727,500.

4 Construct Dikes L. F • 17,790 6.75 120,083.
.

5 Protect Dikes L. F. 17,790 110.00 1,956,900.

6 Protect Transmission Lines Each 3 105,000. 00 315,000.

7 Realign 40th Street S. Y. 18,670 6.00 112,020.

e
8 Drainage Ditch L. F. 4,000 5.00 20,000.

I

9 Storm Drain Alteration L. S. 1 30,000.00 30,000. I

10 Cut-off Walls L. F. 2,400 120.00 288,000.

I

11 Right of Way
a) Land fill Acre 70.9 6,000.OC 425,400.

b) Tanner Property & Estes Acre ( 6.0 4«0,000.00 240,000.

Subtotal 5, 689, 045.

15% Contingency 853, 357.

120/0 Engineering &' Administr8 tion 682, 685.

Total 7,225,087.

USE.•.•. $7,230,000.00

,
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