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EXECUTIVE SUMMARY:

This concept study evaluates the various construction
alternatives and options for the installation of the Arizona
Canal Diversion Channel at 32nd Street and along Stanford Drive.
Alternatives were developed for detours, the 32nd Street bridge,
the 35th Street wash culvert and for the 10-inch sanitary sewer

crossing the ACDC.

Evaluation of each alternative considered four elements: 1)
physical site constraints such as existing traffic volumes,
topographic features and subsurface conditions; 2) construction
impacts on the surrounding property; 3) engineering design
criteria of the affected agencies; and 4) comparative

construction and life-cycle costs. Concept drawings are included

- as part of this report showing construction locations and right-

of-way requirements.

Two construction packaging options evolved for the three

construction contracts required.

Ooption 1 - 32nd Street Bridge constructed by the
Flood Control District
Ooption 2 - 32nd Street Bridge constructed by the

U.S. Army Corps of Engineers

option 1 is preferred by the City of Phoenix because of traffic
maintenance and traffic safety considerations. Under this

option, two separate closures of Stanford Drive will be required.



The comparative estimated cost to the Flood Control District for

Option 1 is as follows:

Detour Scheme III - $ 161,400.
Bridge Alternative 1 - 316,200.
Conduit Alternative 4 - 545,200.
Sewer Alternative 2 - 138,400.

$1,161,200.

option 2 is preferred by the U.S. Army Corps of Engineers as it
uses the standard Corps rigid box ACDC channel section at 32nd
Street. Under this option, only one closure of Stanford Drive
will be required. The comparative estimated cost to the Flood

Control District for Option 2 is as follows:

Detour Scheme I - S 445,400.
Bridge Alternative 2 - 119,000.
Conduit Alternative 4 - 545,200.
Sewer Alternative 2 - 138,400.

$1,248,000.

These comparative costs do not-include those construction items

that would be the same for both options.

No firm recommendations can be made as the Flood Control District
is engaged in discussions and negotiations with the affected
agencies and property owners. The final concept selected will

depend on the outcome of these discussions.
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CONCEPT PLANNING REPORT

FOR

THE 32ND STREET BRIDGE AND RELOCATIONS AT THE ACDC

I. INTRODUCTION

The purpose of this report is to present the results of a study
to evaluate the feasibility and comparative costs of alternative
schemes for construction of the 32nd Street Bridge over the
Arizona Canal Diversion Channel (ACDC) at 32nd Street and Stanford
Drive. The U.S. Army Corps of Engineers will be responsible for
the construction of the ACDC. The Flood Control District of
Maricopa County (FCD) is responsible for the bridge and

relocations to clear the ACDC right-of-way prior to its

construction.

At 32nd Street and Stanford Drive the principal items affected by

construction of the ACDC include:

1. Approximately 30,000 vehicles daily traffic on 32nd Street and
4,000 vehicles daily traffic on Stanford Drive;

2. Utility relocations including a 10-inch sanitary sewer in 32nd
Street and a 12-inch water main in Stanford Drive;

3. The 35th Street wash culvert connecting to the ACDC; and

4. Restoration of 32nd Street and Stanford Drive after all work

is complete.

The proposed alignment of the ACDC is immediately north of the

Arizona Canal as it crosses 32nd Street. It is located within the



Stanford Drive right-of-way from 32nd Street to approximately

1,100 feet east.

This section of the ACDC will be a covered rectangular channel (36
feet in width and approximately 22 feet in depth). In the Corps
of Engineers' preliminary plan for the ACDC, the alignment
provided a clearance of 50 feet minimum between the ACDC and the
northern water line of the Arizona Canal. At the advice of the
FCD, that clearance has been feduced to 30 feet minimum. In
preparation of this study, the new alignment of the ACDC has been

assumed to be 30 feet north of the Arizona Canal.

II. STUDY INVESTIGATIONS

In the course of this study the team gathered data from the City
of Phoenix, Town of Paradise Valley, affected utilities and
available topographic and existing subsurface investigations.
Traffic impacts, utility sizes, horizontal and vertical
constraints (including rights-of-way) and subsurface conditions
were all addressed to determine feasible alternatives and their
comparative costs. In addition, the team conducted additional
traffic counts, subsurface investigations and topographic surveys

to supplement the data available.

Cconstruction of this project will create traffic impacts for both
32nd Street and Stanford Drive. Traffic counts were conducted by

Bolduc, Smiley and Associates to establish the basis for traffic




control and routing during construction. Discussions were held
with officials of the City of Phoenix and the Town of Paradise
Valley to determine their concerns and to advise them of the
project impacts. Alternative schemes for traffic control during

construction were presented for their review.

Relocation of water and sewer facilities will be necessary to
clear the construction:area for the ACDC. Sewer flow measurements
have been provided bf the Ciﬁy of Phoenix for the sewer line
serving the area north of the Arizona Canal. Discussions have
been held with the staff of the Water and Sewer Department to
establish design criteria for the various sewer relocation
alternatives. The existing 12-inch water main in Stanford Drive

will be relocated within the existing right-of-way.

Impéct upon facilities éf private utility companies is minimal.
There is a 2-inch gas main crossing the ACDC alignment on the east
side of 32nd Street. An underground telephone line (6 4-inch
ducts) located 17 feet north of the monument line of Stanford

Drive may require some shoring during the excavation of the ACDC.

ATL Testing Laboratories, Inc. has conducted a geotechnical
investigation for this project. Soil borings have been made at
the ACDC crossing at 32nd Street, the proposed detour crossing of
the Arizona Canal, and along the proposed alignment of the 35th

Street wash culvert. (Refer to ATL Report, attached).
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Engineering Design Consultants have reviewed the electrical
requirements of the proposed 1lift station sewer pumping system

with the Salt River Project and assisted in estimated power

requirements.

C.F. Shuler, Inc. has investigated areas within the project site
that may require revegetation following construction and has

developed estimated landscaping costs.



III. ALTERNATIVE STUDIES

The following alternatives are considered in this study:

A. Three detour alternatives.

B- Two alternative bridge structures.

C. Five alternatives for the 35th Street wash culvert.

D. Four alternative reroutings of the 10-inch sanitary sewer
crossing.

Comparative cost estimates for each alternative are included 1in

Appendix A.

A. DETOUR
To permit vehicular traffic to be maintained along 32nd Street
during construction of the ACDC, three schemes have been

considered. (Refer to Appendix B.)

Detour Scheme I:

Under this scheme, a four-lane, paved detour will be constructed
along the west side of 32nd Street commencing south of the Arizona
Canal near Missouri Avenue and extending north of the ACDC to near
San Miqguel Avenue. This alignment would require a new temporary
bridge crossing the Arizona Canal with a span of approximately 100
feet. The temporary bridge would be precast prestressed concrete
box girders (4' wide x 4.5' deep x 100' long) salvaged from the

Dunlap Avenue ACDC temporary crossing. Girders would be supported

on concrete abutment cap beams on 42-inch drilled caissons. To




provide sufficient bridge width for the four lane detour, three

new girders will be required for this scheme.

North of the Arizona Canal, the detour would be constructed on Lot
17 of Alta Vista Park (20/11). This lot will be acquired by the
FCD to permit construction of the ACDC. South of the Arizona
Canal, the detour will cross a portion of the landscaped common
area adjoining Lot 1 of Biltmore Shores (282/29). The detour
would be 50 feet in wiéth\permiﬁting two lanes of traffic each way

along 32nd Street.

Stanford Drive will be closed to through traffic during
construction of the ACDC. A twelve-foot wide detour with a four-
foot pedestrian way is proposed for local access only during
construction of the ACDC. A 10-foot wide temporary constfuction
easément will be necessary along the north side of Stanford Drive

for this access.

Upon review of this scheme, the Traffic Department of the City of
Phoenix stated that left-turn and right-turn lanes at the dead end
streets (i.e., Marshall Avenue and San Miguel) will be necessary
to provide local residents safe ingress and egress. Although not
shown on the detour drawings, these turning lanes can be provided.
At San Miguel (north of the Arizona Canal) left and right-turn

lanes can be incorporated with additional widening.



South of the Arizona Canal, the detour alignment can be shifted
11 feet easterly requiring the removal and replacement of
approximately 500 feet of the existing frontage road divider.
One constraint, however, is that the southbound right-turn lane at
Marshall Avenue would have a substandard length of less than 100

feet.

The estimated cost for Detour Scheme I, including the widening for
right and left-turn lanes at Marshall Avenue and San Miguel is

$ 445,400. (See Appendix A for Cost Estimates.)

Detour Scheme II:

In this scheme, a two-lane detour is proposed along the west side
of 32nd Street féllowing the same general alignment as described
in Scheme I. As in Scheme I, the temporary bridge would be the
preéast prestressed concrete box girders salvaged from the Dunlap
Avenue temporary crossing. Because of the narrower detour, no new

girders will be required.

The detour would be 30 feet wide for southbound traffic only
during the construction of the ACDC. Northbound traffic would
remain within the existing 32nd Street right-of-way. Construction
of the 32nd Street/ACDC crossing would be performed in two phases

to permit maintenance of two lanes of northbound traffic.

As in Scheme I, Stanford Drive would be closed to through traffic

during the construction of the ACDC. A twelve-foot wide detour
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with a four-foot pedestrian way is proposed for local access only
during the construction of the ACDC. A 10-foot temporary
construction easement will be required along the north side of

Stanford Drive.

comments noted for Scheme I by the City of Phoenix Traffic

Engineers regarding left and right-turn lanes applies to Scheme II

as well.

The estimated cost for Detour Scheme II, including widening for

right and left-turn lanes at Marshall Avenue and San Miguel is

$ 326,500.

Detour Scheme III:

Under this scheme, northbound and southbound traffic will remain
in the existing 32nd Street right-of-way. Construction of the

32nd Street/ACDC crossing will be performed in two stages.

During the first stage the bridge foundations, consisting of
drilled caissons and abutment cap beam, will be constructed. The
bridge contractor will be required to maintain a minimum of four
lanes of traffic during peak hours by installing steel traffic
plates over caisson shafts and abutment cap beam construction.

During off-peak hours traffic lanes can be restricted to one lane

each way.



During the second stage, the bridge deck will be constructed.
Weekend closure of 32nd Street and restriction to three lanes of
traffic for peak hour traffic will be permitted. The center lane
will be reversible to permit two lanes of traffic one-way during
peak demands. Stanford Drive will be closed to through traffic
during construction of the ACDC. A 12-foot wide detour with a
four-foot pedestrian way is proposed. A 10-foot temporary

construction easement:will be required along the north side of

Stanford Drive.

The City of Phoenix traffic engineers expressed a preference for
Scheme III. Traffic, would be restricted primarily during off-
peak hours and would remain on 32nd Street with familiar turn

lanes and sight distances. The estimated cost for Detour Schene

III. is $161,400.



B. BRIDGES
Two alternatives were considered for the 32nd Street bridge
structure over the ACDC:
;I Precast prestressed bridge deck units (21-inch deep x 48-
inch wide voided slab) with abutment cap beam supported

on drilled caissons.

2. Reinforced concrete rigid frame box matching the ACDC

Corps of Engineers' structure.

Bridge Alternative 1: Precast Bridge Girders (Fiqure 1)

Description:

Foundation - 36-inch diameter reinforced concrete caissons

drilled to El. 1210. Spacing is 10-feet on center.

Abutments - Cast-in-place concrete spanning between drilled

caissons. Total width of bridge is 127 feet to provide for
a right angle connection to the ACDC being constructed by
the Army Corps of Engineers. Bottom of abutments is at El
1242 to make contact with cemented clayey gravels.

Deck Beams - Precast prestressed concrete beams designed for
HS20-44 loading. Top slab is cast-in-place concrete to tie
beams together and to provide a wearing surface. Cast-in-
place concrete edge beams are placed intergally with the top
slab.

Approach Slabs - Cast-in-place concrete at each end of bridge

and temporarily at Stanford Drive.



ACDC Walls - Cast-in-place concrete anchored to the cailsson
sides. Wall and base slab construction will be by the Corps.

The estimated cost for this bridge alternative is $316,200.

Bridge Alternative 2: Rigid Box Channel (Fiqure 2)

This alternative would be designed by the Corps of Engineers.
Estimated quantities for this structure are based upon 24-inch
thick top slab and walls and a bottom slab of 28-inches average
thickness. The esfimated £btal cost for this alternative
structure is $505,200. ° The Corps of Engineers' share for
excavation, backfill, concrete walls and bottom slab is estimated

to be $386,200. The net FCD share is estimated at $119,000.

- 11 -
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C. 35TH STREET WASH CULVERT

The 35th Street wash currently crosses Stanford Drive and flows
into the Arizona Canal at approximately 600 feet east of 32nd
Street. The contributing drainage area of this wash lies
approximately between 32nd Street on the west and Christy Drive on
the east and extends approximately 1,500 feet north of Lincoln
Drive in the North Phoenix Mountains. The total drainage area of
the wash is approximately 1.35, square miles (860 acres). There
are four principal sub-drainage areas within the watershed. The
confluence of these sub-drainage washes is located approximately
500 feet north of Stanford Drive and 1,200 feet east of 32nd
Street. As a part of this project, a drainage culvert is proposed
to intercept the flow from the confluence of these washes. The

Corps of Engineers established a design flow of 2,000 cfs for this

culvert.

The following alternative culvert types have been analyzed
hydraulically and comparative cost estimates have been prepared to

determine the "best fit" system for this project:

Alternative Estimated Cost
1. 3 - 8 x 7 concrete box culvert $ 573,200
2. 1 - 16 x 10 concrete box culvert 652,900
3. 2 - 10 x 8 concrete box culvert 556,200
4. 2 - 10' diameter reinforced concrete pipes (RCP) 545,200
5. 2 - 11' diameter corrugated metal pipes (CMP) 384,200

(See Appendix A for Detailed Cost Estimates.)




Although the CMP alternative estimated cost is the least, the
ground surface above the culvert will be irrigated to provide
revegetation. The irrigated soil would reduce the longevity of

the pipe.

The culvert will be located on private property and will require
temporary construction easements and permanent drainage easements.
As the property is presently ;mproved with residences and other

amenities, the impact of temporéry construction easements upon the
property owners will be significant. Revegetation of these areas
will be a significant cost item. The mature trees on the site

should be salvaged and replanted after construction.

Because of limited easement availability excavated earth must be
stockpiled off-site. The 2-10 foot diameter RCPs are the least
cost of the concrete alternatives and will have the least impact
on property owners as backfilling operations can follow closely

behind the installation of the conduit.
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D. SANITARY SEWER

An existing 10-inch sanitary sewer is located along the east side
of 32nd Street at Stanford Drive. The sewer must be relocated to

permit construction of the ACDC.

The existing 10-inch sewer crosses Stanford Drive to a drop

manhole on the north side of the Arizona Canal. The invert of the
sewer at the manhole ;s El. 1234.50. The 10-inch sanitary sewer
continues south under fhe Arizoﬁa canal and along the east side of
32nd Street. The average slope of this sewer is 1.0 percent. The
capacity of the 10-inch sewer is 2.18 cfs (or 1.41 MGD) . However,
flow measurements provided by the City of Phoenix that were taken
at MH #222 located midway between Missouri and Vermont Avenues
indicate that the average flow currently is 0.16 cfs (0.102 MGD).

The current peak flow is 0.46 cfs (0.295 MGD).

The area served by this sewer is approximately 400 acres
consisting of one-acre size lots or parcels. Sewer mains are
currently available to approximately one-half of this area.
Zoning for the area is R-43. Land use consists of residences, the
Hermosa Inn and a few churches. The approximate boundaries of
the area are 32nd Street on the west, 36th-38th Street on the
east, Lincoln Drive on the north and Stanford Drive on the south.
The City of Phoenix estimates a future peak flow of 0.578 MGD

(0.89 cfs) from the area served by this 10-inch sewer at 32nd

Street.



Four alternative schemes for relocation of the sewer are

considered in this study:

1. Inverted sewer siphon under the ACDC;

2. Lift station with force main over the ACDC;

3. Gravity sewer main under ACDC extending 2,400 feet south along
32nd Street; or

4. Gravity sewer main along the north side of ACDC west 2,800

feet to Biltmore Gates subdivision.

Sewer Alternative No. 1: Inverted Siphon (Figqure 7)

The inverted siphon would be located between MH #105 (Inv. El.
1239.95) on the north side of Stanford Drive and drop MH #104
(Inv. El. 1234.50) on the south side of Stanford Drive. The
available head is 5.45 feet (El. 1239.95 --1234.50). For a siphon
length of 103 feet, a three-barrel siphon consisting of two 6-inch
and one 8-inch pipes will provide a capacity of 1.16 cfs (0.75
MGD) with either the two 6-inch or the one 8-inch barrel in
operation. This capacity is adequate to meet the future peak flow

of 0.578 MGD estimated by the City of Phoenix.

However, the existing flow measurements furnished by the City of

Phoenix are somewhat less than that capacity:

MGD GPM CFS
Peak Flow 0.295 205 0.46
Average Flow 0.102 71 0.16
Minimum Flow O 0 0
- 21 (o




The average flow velocity through a 6-inch barrel would be 0.81
fps which does not meet the minimum velocity criteria of 3 fps
required by the Arizona Department of Health Services. An

inverted siphon at this location will require excessive

maintenance.

The estimated cost of the inverted sewer siphon (including

maintenance costs capitalized over 30 years) is $122,650.

Sewer Alternative No. 2: Lift Station With Force Main (Figure 8)

This alternative would consist of constructing a lift station on
the north side of the proposed ACDC and a 6-inch force main over
the top of the ACDC. A site for a lift station is available on
the west side of 32nd Street in a parcel of land to be acquired
for the ACDC right-of-way. Flow will be éiped westerly across
32nd Street from MH #105 located at the northeast corner of 32nd
Street and Stanford to the 1lift station site. The lift station
will pump the flow over the ACDC to a new manhole where it will
enter the existing 10-inch sewer under the ACDC. The pumping
system would consist of two factory-assembled non-clog submersible
pumps installed in a six-foot diameter wet well. The estimated
cost for the lift station with force main is $138,350, including
an estimated capitalized operation/maintenance charge of $72,000

to be negotiated with the City of Phoenix.




Sewer Alternative No. 3: Gravity Sewer Under ACDC and South Along

32nd Street (Fiqure 9)

This scheme consists of a 10-inch gravity sewer connecting to the
existing MH #105 at the northeast corner of Stanford Drive and
32nd Street, and extending south along 32nd Street to MH #126
located at the alley north of Medlock Drive. To cross under the

ACDC, a 30-foot deep manhole would be constructed at the north

side of the ACDC. vThe‘invert at that manhole would be EIl.
1218.30. The invert of the existing MH #126 is El. 1212.80,
providing a fall of 5.50 feet (El. 1218.30 - 1212.80). The

gradient of the proposed line would be 0.0024. The capacity of
the proposed sewer would be 1.09 cfs (0.71 MGD). A gravity

sewer line would require less maintenance than Alternatives 1 or

2 above.

Construction scheduling of this deep sewer 1line must be

coordinated with the annual Arizona Canal dry-up.

The estimated cost for the gravity sewer under the ACDC and south

along 32nd Street to the alley north of Medlock Drive is $226,750.

Sewer Alternative No. 4: Gravity Sewer Westerly Along the North

side of the ACDC (Figqure 10)

The sanitary sewer, ‘extending east from 24th Street along the
north side of the Arizona Canal that serves the Arizona Biltmore

Hotel and vicinity, is to be relocated in an adjacent project.



That relocated sewer will extend to the Biltmore Gates subdivision
approximately 2,600 feet west of 32nd Street. In this
alternative, a 10-inch gravity sewer would be constructed to the
end of the 24th Street project at a slope of 0.0024, providing a
capacity of 1.09 cfs (0.71 MGD). At that gradient, the new sewer
would be approximately 2.5 feet below the existing sewer at
Biltmore Gates. This added flow would require modification of the
pipe size and grade iine‘of the sewer project to the west. The
additional flow from this project may exceed the capacity of the

existing trunk sewer line in 24th Street.

The estimated cost for the gravity sewer westerly along the north
side of the ACDC is $104,000. Plus, the additional cost of

lowering the sewer from Biltmore Gates to 24th Street

(approximately 3,300 feet).

As this alternative involves sewerage system modifications beyond
the scope of this study, it is presented as a secondary

alternative to be considered by the Flood Control District.
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IV. CONCLUSIONS

A. Alternative Combinations

The various alternative concepts and costs proposed are not
mutually independent and must be combined appropriately to arrive
at the most feasible and cost effective alternative. Further, the
Flood Control District, in continuing discussions and negotiations
with other affected agencies and parties, has encountered
continuously changingfcbnstraints of construction scheduling and
costs. These constraints will influence the final combinations of
alternatives selected. Therefore, this study cannot make a firm

recommendation at this time.

The study does, however, combine the various alternatives to show

the following:
1. Construction sequencing options;

2. Concept drawings showing the location of finished elements; and

3. Required permanent and temporary easements.

Bridge Alternative 1 (Precast Bridge Girders) can be constructed
with any of the three detour schemes. Bridge Alternative 2 (Rigid
Frame Box), on the other hand, can only be constructed using
Detour Scheme I. Any of the culvert and sewer alternatives can be

constructed with any of the bridge and detour alternatives.

It is our understanding that the Corps of Engineers has expressed
a desire to construct Bridge Alternative 2 at 32nd Street to match

their design section for the ACDC. On the other hand, the City of




Phoenix, from a traffic perspective, prefers Detour Scheme IIT.
The comparative cost impact to the Flood Control District for each
of these preferences is as follows:

Corps Preference:

Detour Scheme I S 445,400.
Bridge Alternative 2 119,000.
Total S 564,400.

City of Phoenix Preference:

Detour Scheme III $ 161,400.
Bridge Alternative 1 316,200.
Total $ 477,600.

From a cost perspective, Detour Scheme III combined with Bridge

Alternative 1 appears to be the most advantageous to the District.

With respect to the sewer and the 35th Street wash conduit, we

would recommend the following:

Sewer Alternative 2-Lift Station $ 138,350
Conduit Alternative 4 - Two 10'-RCPs 545,200

The sewer 1lift station, including operation and maintenance costs
capitalized at 3% (8% interest - 5% escalation) over 30 years,
offers the least cost alternative that is technically feasible.

The siphon concept is not feasible because of the low flows

expected.

The two 10-foot diameter RCP conduits for the 35th Street wash
provide the 1least cost alternative as well as the least

construction impact on the adjacent property owners. CMP conduit,



although less expensive, was eliminated from consideration because

of durability.




B. CONSTRUCTION SEQUENCING

Three separate construction contracts are anticipated to complete
the ACDC under 32nd Street and Stanford Drive. As the 32nd Street
bridge may be constructed by either the Flood Control District or
the U.S. Army Corps of Engineers, two packaging options are
available:
Ooption 1 - 32nd Street bridge constructed by the
Flood Control District
option 2 - 32nd Street bridge constructed by the
Corps.

The construction sequence for each of these options is as follows:

OPTION 1 - CONTRACT I (By Flood Control District)

1. Install traffic control program
2. a. Relocate water line in Stanford Drive to clear new
construction,
b. Construct selected sanitary sewer alternative,
c. Relocate private utilities by U.S. West and Southwest
Gas.
3. Close Stanford Drive.
4. Construct 32nd Street bridge over ACDC. (Bridge Alt. 1)
a. Phase I:
(1) Fabricate bridge deck girders,
(2) Excavate and construct caissons and abutment cap beamn.
Place steel traffic plates over excavation and

construction during peak hour traffic schedule,
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bridge may be constructed by either the Flood Control District or
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option 1 - 32nd Street bridge constructed by the
Flood Control District
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construction,
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b. Phase II1:

(1) Stripe 32nd Street pavement for Detour Scheme III

(3 lanes with reversible center lane),

(2) Construct one-half of bridge deck,

(3) Re-stripe 32nd Street pavement to direct traffic over

completed portion of bridge;

(4) Construct remaining half of bridge deck,

5. Restore 32nd Street and Stanford Drive and open to

traffic.

OPTION 1 — CONTRACT II (By Corps)

1. Close Stanford Drive.

2. Excavate for ACDC by open cut.

3. Excavate under 32nd Street Bridge by mining between caisson

abutments.
4. Construct
5. Construct
6. Construct
7. Construct

8. Backfill.

channel base slab.
walls between shafts.
walls and cover east and west of 32nd Street.

35th Street Wash junction structure.

9. Reconstruct Stanford Drive.

10. Open Stanford Drive to traffic.

OPTION 1 - CONTRACT III (By Flood Control District)

1. Construct 35th Street wash culvert.

a. Clear temporary construction easement,




i

b. Excavate and stockpile top soil,
c. Construct selected culvert alternative.
2. Restore construction easement and landscape.

3. Project complete.

OPTION 2 - CONTRACT I (By Flood Control District)

1. Install traffic control program.
2. a. Relocate wa£erkline in Stanford Drive.
b. Construct selected sanitary sewer alternative.
c. Relocate private utilities by U.S. West and Southwest
Gas.
3. Construct 4-lane Detour Scheme I and temporary bridge over
Arizona Canal.
a. Construct caissons and abutment cap beam on north and
south canal bank,
b. 1Install 100-foot precast box girders from Dunlap
Avenue/ACDC crossing,
c. Construct approach embankment on north and south sides

of Arizona Canal.

OPTION 2 — CONTRACT II (By Corps)

1. Install traffic control program.
2. Complete Detour Scheme I.
a. Remove 500 feet of frontage road divider island on 32nd
Street from Marshall Avenue to Vermont Avenue and pave for

Detour Scheme T,




b. Complete pavement for Detour Scheme I over temporary
bridge and detour embankment,

c. Stripe detour and close Stanford Drive,

Construct ACDC across 32nd Street and along Stanford Drive.

(Bridge Alt. 2)

Restore 32nd Street and Stanford Drive.

Open 32nd Street and Stanford Drive.

Remove detour and temporary bridge over Arizona Canal,

complete construction of ACDC west of 32nd Street.

OPTION 2 — CONTRACT III (By Flood Control District)

1.

Construct 35th Street wash culvert.

a. Clear temporary construction easement.

b. Excavate and stockpile top soil.

c. Construct selected culvert alternative.
Restore construction easement and landscape.

Project complete.

C. RIGHT-OF-WAY REQUIREMENTS

Temporary construction easements and permanent drainage easements

have been shown on the accompanying concept plans.

Should Detour Scheme I be used, a temporary easement will be

required over the landscaped common area adjoining Lot 1 of

Biltmore Shores (282/29) and Lot 17 of Alta Vista Park (20/11).







APPENDIX A

DETOUR SCHEME I - FOUR LANE

Demolition

Excavation- Roadway
Fill- Roadway

Precast Girders (Used)
Precast Girders (New)
Excavation- Foundation
Drilled Shafts (42")
Concrete- Foundation
Aggregate Base

Paving

Curb & Gutter

Barriers Furnish/Install
Striping

Traffic Control- Temp
Removal of Detour
Landscaping

DETOUR SCHEME II - TWO LANE

Demolition

Excavation- Roadway
Fill- Roadway

Precast Girders (Used)
Precast Girders (New)
Excavation- Foundation
Drilled Shafts (42")
Concrete- Foundation
Aggregate Base

Paving

Curb & Gutter

Barriers Furnish/ Install
Striping

Traffic Control- Temp
Removal of Detour
Landscaping

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
32ND ST BRIDGE OVER ACDC
COST ESTIMATES

CREEGAN + D'ANGELO

26-Jul-89
TLA
FILE: FCDCOSTS .WK1
UNIT
UNIT QTY PRICE TOTAL
Job 1 $27,600 $27,600
CY 1000 $3 $3,000
CY 2000 S4 $8,000
EA 12 $500  $6,000
EA 3 $24.800  $74,400
CY 205 $8 $1,640
LF 390 $123 $47,970
- CY 80 $300 $24,000
T 4670 S14 $65,380
T 1480 $28  S41,440
LF 1165 $8 $9,320
LF 1700 $15 $25,500
LF 7000 $1.35 $9,450
MO 5 $9,000 $45,000
Job 1 $23,700 $23,700
Job 1 $33,000 $33,000
Total $445 400
Job 1 $20,100 $20,100
CcY 460 $3 $1,380
cY 930 S4 $3,720
EA 12 $500 $6,000
EA 0 $0 $0
CY 140 $8 $1,120
LS 270 $123 $33,210
CY 53 $300 $15,900
T 4880 $14  $68,320
T 1520 $28 $42,560
LF 1165 $8 $9,320
LF 1500 $15 $22,500
LF 7100 $1.35 $9,585
MO 6 $8,400  $50,400
Job 1 $14,400 $14,400
Job 1 $28,000 $28,000
Total $326,515
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APPENDIX A CREEGAN + D'ANGELO PAGE 2
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 26-Jul-89
32ND ST BRIDGE OVER ACDC TLA
COST ESTIMATES FILE: FCDCOSTS .WK1
UNIT
UNIT QTY PRICE TOTAL
DETOUR SCHEME III - THREE LANES 32ND ST
Demolition Job 1 $15,000 $15,000
Excavation- Roadway CY 0 $3 S0
Fill- Roadway CcY 0 $4 $0
Precast Girders (Used) EA 0 $500 S0
Precast Girders (New) EA 0 $0 $0
Excavation- Foundation CY 0 $8 $0
Concrete- Foundation CcY 0 $300 SO
Aggregate Base T 1280 $14  §17,920
Paving T . 550 $28  $15,400
Barriers Furnish/ Install LF 1700 S15 $25,500
Striping LF 5000  $2.10  $10,500
Traffic Control- Temp MO 7 $9,000 $63,000
Removal of Detour Job 1 $11,100 $11,100
Landscaping Job 1 $3,000 $3,000
Total $161,420




APPENDIX A CREEGAN + D'ANGELO
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 26-Jul-89
32ND ST BRIDGE OVER ACDC TLA
COST ESTIMATES FILE: FCDCOSTS .WK1
UNIT
UNIT QTY PRICE TOTAL
BRIDGE ALTERNATIVE 1
PRECAST BRIDGE DECK
Excavation €Y 220 $10 $2,200
Drilled Shafts 36" LF 990 $89 $88,110
Concrete incl form/reinf (6)'¢ 400 $200 $80,000
Reinforcing LBS 80000 $0.50 $40,000
Precast Bridge Beams EA 29 $3,650 $105,850
Total $316,160
BRIDGE ALTERNATIVE 2
RIGID BOX BRIDGE
Excavation CcY 7700 $10 $77,000
Backfill CcY 3600 $12 $43,200
Concrete incl forms/reinf CcY 1150 $200 $230,000
Reinforcing LBS 300000 $0.50 $150,000
Aggregate Base T 260 $14 $3,640
Paving T 50 528 $1,400
Subtotal $505,240
Less portion paid by Corps of Engineers ($386,200)
Total $119,040



APPENDIX A CREEGAN + D'ANGELO

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 26-Jul-89
32ND ST BRIDGE OVER ACDC TLA
COST ESTIMATES FILE: FCDCOSTS .WK1
UNIT
UNIT QTY PRICE TOTAL
BRIDGE ALTERNATIVE 1
PRECAST BRIDGE DECK
Excavation CY 220 $10 $2,200
Drilled Shafts 36" LF 990 $89 $88,110
Concrete incl form/reinf CY 400 $200 $80,000
Reinforcing LBS 80000 $0.50 $40,000
Precast Bridge Beams EA 29 $3,650 $105,850
Total $316,160
BRIDGE ALTERNATIVE 2
RIGID BOX BRIDGE
Excavation CY 7700 $10 $77,000
Backfill CY 3600 $12 $43,200
Concrete incl forms/reinf CY 1150 $200 $230,000
Reinforcing LBS 300000 $0.50 $150,000
Aggregate Base T 260 S$14 $3,640
Paving i 50 $28 $1,400
Subtotal $505, 240
Less portion paid by Corps of Engineers ($386,200)
Total $119,040



APPENDIX A CREEGAN + D'ANGELO PAGE 4
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 26-Jul-89
32ND ST BRIDGE OVER ACDC TLA
COST ESTIMATES FILE: FCDCOSTS . WK1
UNIT
UNIT QTY PRICE TOTAL

35TH ST WASH ALTERNATIVES

CONDUIT ALTERNATIVE 1
TRIPLE BARREL BOX 3-8x7

Clearing Job 1 $5,000 $5,000
Utility Support Job 1 $30,000 $30,000
Excavation CY 9300 $8 $74,400
Backfill CcY 4600 $10 $46,000
Backfill- Granular CcY 0 S14 $0
Concrete : % GY g 1400 $200 $280,000
Reinforcing LBS 223000 $0.50 $111,500
Riprap- Grouted SY 600 $25 $15,000
Headwall- Conc & Reinf Job Al $4,600 $4.,600
Misc. Removals Job 1 $5,000 $5,000
Earth Berm CY 430 S4 $1,720

Total $573%220

CONDUIT ALTERNATIVE 2
SINGLE BOX 1- 16x10

Clearing Job 1 $5,000 $5,000
Utility Support Job 1 $30,000 $30,000
Excavation CcY 11600 $8 $92,800
Backfill CY 6800 $10 $68,000
Backfill- Granular CcY 0 $14 $0
Concrete CcY 1560 $200 $312,000
Reinforcing LBS 239000 $0.50 $119,500
Riprap- Grouted SY 600 $25 $15,000
Headwall- Conc & Reinf Job 1) $3,900 $3,900
Misc. Removals Job 1 $5,000 $5,000
Earth Berm CY 430 $4 $1,720

Total $652,920

CONDUIT ALTERNATIVE 3
DOUBLE BOX 2- 10x8

Clearing Job 1 $5,000 $5,000
Utility Support Job 1 $30,000 $30,000
Excavation CY: 9900 $8 $79,200
Backfill cY 5400 $10 $54,000
Backfill- Granular cY 0 S14 SO
Concrete CY 1320 $200 $264,000
Reinforcing ' LBS 196000 $0.50 $98,000
Riprap- Grouted SY 600 $25 $15,000
Headwall- Conc & Reinf Job 1 $4,250 $4,250
Misc. Removals Job 1 $5,000 $5,000
Earth Berm CcY 430 $4 $1,720

Total $556,170




APPENDIX A CREEGAN + D'ANGELO
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 26-Jul-89
32ND ST BRIDGE OVER ACDC TLA
COST ESTIMATES FILE: FCDCOSTS.WK1
UNIT
UNIT QTY PRICE TOTAL
CONDUIT ALTERNATIVE 4
DOUBLE RCP - 10' DIAMETER
Clearing Job i $5,000 $5,000
Utility Support Job 1 $30,000 $30,000
Excavation CcY 11000 $8 $88,000
Backfill CY 2770 $10 $27,700
Backfill- Granular CY 3870 $14 $54,180
Conduit- RCP LF 1075 $290 $311,750
Riprap- Grouted SY 600 $25 $15,000
Headwall- Conc & Reinf Job 1 $6,850 $6,850
Misc. Removals Job 1 $5,000 $5,000
Earth Berm CcY 430 $4 $1,720
Total $545,200
CONDUIT ALTERNATIVE 5
DOUBLE CMP - 11' DIAMETER
Clearing Job 1 $5,000 $5,000
Utility Support Job 1 $30,000 $30,000
Excavation CcY 10260 $8 582,080
Backfill CY 2860 $10 $28,600
Backfill- Granular CY. 3500 $14 $49,000
Conduit- 3x1 CMP LF 1075 $150 $161,250
Riprap- Grouted SY 600 $25 $15,000
Headwall- Conc. & Reinf. Job 1 $6,550 $6,550
Misc. Removals Job 1 $5,000 $5,000
Earth Berm GY 430 S4 $1,720
Total $384,200
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APPENDIX A CREEGAN + D'ANGELO PAGE 6
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 26-Jul-89
32ND ST BRIDGE OVER ACDC TLA
COST ESTIMATES FILE: FCDCOSTS . WK1
UNIT
UNIT QTY PRICE TOTAL

SEWER ALTERNATIVE 1 - SIPHON

vcp - 10" LF 270 $25 $6,750
Manholes- Special 5' EA 2 $2,200 $4,400
Siphon Structure EA 2 $10,000 $20,000
Siphon Pipe- Encased LF 115 $380 $43,700
Pavemt Removal/ Replacmt SY 50 $36 $1,800
Misc Removals Job 1 $10,000 $10,000
Maint (3% over 30 yrs) Job 1 $36,000 $36,000

‘Total $122,650

SEWER ALTERNATIVE 2 - LIFT STATION

VCP - 10" LF 300 S12:5 $7,500
Package Pump Sta EA 1 $34,000 $34,000
Manhole- 5' EA 3 $2,500 $7,500
PVC Pipe 6" LF 150 $18 $2,700
Masonry Wall LF 190 $65 $12,350
Gate EA 1 $500 $500
Pavement Removal/ Replacemt SY 50 $36 $1,800
Oper Maint(3% over 30 yrs) Job 1 $72,000 $72,000

Total $138,350

SEWER ALTERNATIVE 3
GRAVITY SEWER IN 32ND ST TO ALLEY S. OF MEDLOCK DR

VCP- 10"-500' Encased LF 2550 $65 $165,750
Manholes EA 8 $3,000 $24,000
Pavement Removal/ Replacemt SY 600 $36 $21,600
Canal Lining SY 270 $20 $5,400
Misc Removals Job 1 $10,000 $10,000

Total $226,750

SEWER ALTERNATIVE 4
GRAVITY SEWER ALONG ACDC TO BILTMORE GATE SUBDIVISION

vcp- 10" LF 2800 $25 $70,000
Manhole- Under 15-ft EA 8 $2,500 $20,000
Pavement Removal/ Replacemt SY 110 $36 $3,960
Misc Removals Job 1 $10,000 $10,000
Total $103,960 *

%* Costs to increase sewer capacity to 24th Street
(if required) are not included.
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n full

values of

OPEN CHANNEL FLOW 5-25
Appendix C: Circular Channel Ratios
Experiments have shown that n varies slightly with depth. This fig-
ure gives velocity and flow rate ratios for varying n (solid line) and
constant n (broken line) assumptions. ”
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA' April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1. From the precipitation maps in the manual ""Hydrologic
Design for Highway Drainage in Arizona', determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1in the column headed ‘Map Values!'

l TABLE 1

Return Period .“Precipitation Values (inches) ' |
(Xears) b ot B rrion 24 hour duration [uc .
Map ‘Corrected Map Corrected
Value Value Value | Value
3 o [z Y.: .20 iba lslid o n.4at
5 : I B 2.0p LT (.21
" T TN TR LR
25 245 | 2.45 % 00 240 51
50 13l -85 2.40 3.34 22
100 g 27 Y2 LD 380 19363 79l

NOTE: There is a possibility of makin

g an error while reading the
maps because,

(1) a site is not easy to locate precisely on a series
: ‘ma2 (2) there may be some slight registration differences
In printing, and (3) precise interpolation between isolines is diffi-
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FLOOD CONTROL DISTRICT
MEMORANDUM
March 19, 1990

SUBJECT: Final Calculations for the 35th Street Side Drain, Per Your
Discussions with Bill Creagor of Creegan + D'Angelo.

TO: Nick Karan FROM: Don Rerick

The attached calculations have been submitted in response to the telephone
conversation review you had with Bill Creagor of C&D on March 7, 1990.

T have attached a copy of the March 7, 1990 memo which outlines the remaining
review items for this contract. Included are the comments you had for Bill.

Please proceed to review these calcs. Also, please complete your review of
the drawings for the side drain and the Special Provisions for the 32nd Street

Sewer and Reconstruction of Stanford Drive, as we discussed on March 7, 1990.

Any comments you may have on the calcs, drawings or Special Provisions should
be given to me by March 26, 1990.

Thank you for your assistance.




FLOOD CONTROL DISTRICT
MEMORANDUM
March 7, 1990

SUBJECT: Remaining Review Items for Contract FCD 89-60 32nd Street; Review of
Special Provisions for 32nd Street Sewer and Stanford Drive
Reconstruction, Review of Pre-Final Check Prints and Calculations
for the 35th Street Side Drain.

TO: Nick Karan FROM: Don Rerick

The final set of Special Provisions for Contract II "32nd Street Sewer

Relocation and Reconstruction of Stanford Drive" were provided to you this
morning.

The 902 submittal and pre-final submittal of these specs were provided to
engineering for review along with the plans. I have received comments on the
plans I still need comments on the specs.

Although these specs will be incorporated into the Corps Reach 4 specs as an
appendix for construction by the Corps, the District must still review the
specs. As a minimum, engineering should review the appropriate technical
sections. In the attached specs I have marked the technical sections
(concrete, etc.) for your review. Please review these special provisions and
provide me with your comments by March 14, 1990.

This morning you and I spoke with Bill Creager of Creegan + D'Angelo regarding

outstanding calculations they still need to submit for the 35th Street Side
Drain. ‘

The remaining calculations to be submitted are as follows:
1. Retaining walls - a. heal design

b. overstress at bottom of stem wall
c. rebar pattern in the wall

2. Trash rack purlin - a. calculate the biaxial loading on the channel
support.
b. may be necessary to "beef-up" the channel support.

Bill said these calculations will be submitted early next week.

Upon receipt of the calcs, please proceed to review them and-complete your
review of the check prints for the 35th Street Side Drain as soon as possible.

You and I began review of the check prints yesterday afternoon and I have
incorporated those comments.

The target date for completion of this review, contingent upon receipt of the
calcs, is Friday, March 16, 1990.

This morning you and I reviewed the Special Provisions for the Contract III
"35th Street Side Drain". Your only comments applied to backfill criteria for
the structure, and I have incorporated your comments into the master comments
set for submittal to the consultant.

I will get with you for signoff of the plans and Special Provisions if this
becomes required. Thank you.
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CHART 5

OPEN CHANNEL FLOW 5-25
l Appendix C: Circular Channel Ratios
Experiments have shown that n varies slightly with depth. This fig-
I ure gives velocity and flow rate ratios for varying n (solid line) and
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1. From the precipitation maps in the manual ",Hydrolc_)g_ic
Design for Highway Drainage in Arizona', determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, S, 10, 25, 50 and 100 years. Tabulate these values
in Table 1in the column headed ‘Map Values' §

I TABLE 1

-
Return Period ) .“Precipitation Values (inches) |
(Years) 6 hour duration 24 hour duration [uc
Map | ' Corrected Map | Corrected |
Value | Value Value | Value 5
} 2 1z Y.z |.20 40 | y:o140 -0-4”
5 - 17 .70 200 " i 200 %1 |
10 Zl .l 705 | 245 240 |1LEA
25 : 245 7.45 2 00 7.7 &
50 | 73l .85 240 2.34 2|
100 : g7 y:2.20 380 | y.:%6% 2.9l i

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
In printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these

values should be plotted on the diagram "“Precipitation Depth versus
Return Period" Fig. 1.
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RUNOFF CO-EFFICIENTS FOR USE WITH THE RATIONAL FORMULA Q = CIA

land Use >“C" T
paved Street or Parking Lot : ) 0.95 ;
ICommercial Aceas . A 0.90 ,l
: ! :
Residential Areas (Average lot zonijng) : _ 0.45 xi
' {
Townhouses ; _ v 0.55 h
lApartments and Condominiums ; 0.65 ‘il‘l
Parks énd Grassed Areas (nO irriga}tion’) 0.20 ;

Railroad Yards 0.25

Undeveloped Deserl ' : 0.35
tAountain Terrain — slopes greater than 10% 0.70

industrial Areas 0.80

Agricultural Areas ) : 0.2¢C
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INTRODUCTION

A.

OBJECTIVE

The objective was to design two catch basins with a connector pipe
system in series to adequately handle the design flow for a 100 year
frequency storm.

BOUNDARTIES

The drainage area is within the 32nd street right of way from