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EXECUTIVE SUMMARY

The Arizona Canal Diversion Channel (ACDC) is a feature of the
Phoenix, Arizona, and Vicinity (including New River) flood-control
project. The concrete channel will be located in metropolitan Phoenix,
Arizona, and will be north of and adjacent to the Arizona Canal between
40th Street and Skunk Creek. (See pl. 1). The channel, approximately
16.5 miles long, will provide protection to urban development south of
the Arizona Canal by diverting flood flows westward to Skunk Creek.

On July 19, 1986, the Phoenix City Council requested the Corps of
Engineers to conduct a study to determine the effect of using detention
basins at the upstream end of the ACDC on costs and channel sizes in
reaches 4 and 3. Reach 4 is the most upstream segment of the ACDC,
extending from Cudia City Wash to Dreamy Draw, about 4.2 miles. Reach 3
is the next segment downstream from reach 4; it extends about 3.6 miles
[rom Dreamy Draw to Cave Creek. This report provides a description of
the study conducted by the Corps and presents the study results.

Four basin sites were considered in the study. These sites, shown
on plates 2 and 3, are identified in this report as Stanford Drive, 35th
Street, Biltmore North, and Biltmore South. The Biltmore South basin
was eliminated [rom the study early because of its small size and
difficulty of operation. me detention-basin sites were determined in
coordination with the local sponsor, the Flood Control District of
Maricopa County (FCDMC), and opponents of the current design for reaches
4 and 3. An important criteria in selecting the basin sites was to
minimize the impacts on the Town of Paradise Valley. This criteria
restricted the size of the Stanford Drive basin significantly. Stanford
Drive detention basin, as defined in this report, would require the
acquisition of five more homes than the channel only (FDM) plan
currently approved for construction in reaches 4 and 3. The 35th Street
detention basins would require the acquisition of at least three
additional homes.

Various combinations, seven in all, of the three remaining basins
coupled with the ACDC were studied. Each combination or plan required a
redesign of the ACDC through reaches 4 and 3, nearly 55 miles of channel
design in all. Cost estimates were then prepared for each plan and
compared to the channel only (FDM) plan. One important assumption
employed in the redesign of the channel was that any decrease in channel
size resulting from the basins would be taken in width rather than
depth. As well as having significant technical advantages for the
study, the assumption was considered more consistent with local desires
to improve the esthetics of the channel, either by covering portions of
it or by providing more landscaping space. A sensitivity analysis
showed that absorbing all of the channel reduction in width did not
significantly affect the cost estimates.

All of the detention-basin plans considered in this report would
cost more than the currently approved channel only (FDM) plan. The
differences in cost, though ranging from $2.3 million to $9.3 million,
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were not large (2 to 7 percent) compared to the overall costs of reaches
4 and 3. Summary Table I lists the various plans and their costs. In
all cases the detention basin plans studied would increase local costs
over the FDM plan.

The maximum reduction in channel size produced by the detention
basins occurred between the basin sites and 24th street, a reach that
would be 74 percent covered channel under the currently approved channel
only plan. The greatest reduction in channel width west of 24th Street,
resulting from a combination of all three basins, was 7 feet, which
decreased rapidly with distance westward. Summary Table II provides
summary information on the maximum-channel-width reduction for each
detention-basin plan.
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Summary Table I. Cost Comparison.

<:

Alternative Plan
Basin Combination

and Plan Designation

Channel only (E-FDM)

Stanford Drive basin (E-A)

35th Street basin (E-B)

Biltmore North basin (E-C)

Stanford Drive and 35th
Street basins (E-AB)

Stanford Drive and
Biltmore North basins (E-AC)

35th Street and Biltmore
North basins (E-BC)

Stanford Drive, 35th Street
and Biltmore North basins
(E-ABC)

Flood Control Costa
Federald Localb Total

$75,327,000 $51,843,000 $127,170,000

74,320,000 55,130,000 129,450,000

76,001,000 53,899,000 129,900,000

78,443,000 52,587,000 131,030,000

74,711 ,000 57,089,000 131 ,800,000

78,267,000 55,543,000 133,810,000

79,362,000 54,428,000 133,790,000

78,746,000 57,734,000 136,480,000

Percent of Cost
in Excess of

Channel-Only Plan

2

2

3

4

5

5

7

a. Cost for reaches 4 and 3 (1986 prices).
b. Adjusted for 2.3-percent required local contribution.



Summary Table II. Channel-Width Reductions Resulting from Detention Basins.

Reach 4 Reach 3u
Decrease in ACDC Channel Width Compared to Channel pnly Plana

Location Length b Width Location Lengthb Width
(feet) (feet) (feet) (feet)

Alternati ve Plan
Basin Combination

and Plan Designation

Channel only (E-FDM)

Stanford Drive (E-A)

35th Street (E-B)

Biltmore North (E-C)

Stanford Drive and 35th
~. Street (E-AB)

Stanford Drive and
Biltmore North (E-AC)

35th Street and Biltmore
North (E-BC)

Stanford Drive, 35th Street
and Biltmore North (E-ABC)

Stanford Drive basin to near 7280c 6 Dreamy Draw to near 7th Street 4900
24th Street

About 700 feet east of 32nd 6610 4 Dreamy Draw to near 7th Street 4900
Street to near 24th Street

Biltmore North basin to 3670 2 Dreamy Draw to near 7th Street 4900
near 24th Street

Stanford Drive basin to near 3900 16 Dreamy Draw to near 7th Street 4900
Biltmore golf course bridge

Biltmore North basin to 3830 7 Dreamy Draw to near 7th Street 4900
near 24th Street

Biltmore North basin to 3635 6 Dreamy Draw to near 7th Street 4900
near 24th Street

Stanford Drive basin to near 3900 16 Dreamy draw to near 7th Street 4900
Biltmore golf course bridge

2

4

5

3

5

6

a. This table displays only maximum channel-width reductions. Lesser width reductions occur upstream and downstream from
locations shown. See table 4 of the report for widths throughout reaches 4 and 3.

b. Total lengths of reaches 4 and 3 are 21,593 and 18,800 feet, respectively.
c. About 74 percent of this reach would be covered channel under the channel only plan.
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INTRODUCTION

The Arizona Canal Diversion Channel (ACDC) is a feature of the
Phoenix, Arizona, and Vicinity (including New River) flood control
project. The channel will be located in metropolitan PhoeniX, Arizona,
and will be north of and adjacent to the Arizona Canal between 40th
Street and Skunk Creek. The channel, approximately 16.5 miles long,
will provide protection to residences, businesses, and other
developments of urban Phoenix south of the Arizona Canal by diverting
flows to Skunk Creek. Because of the vastness of the project, the ACDC
is presently divided into six segments for the purpose of staged
construction. The segments are identified as reaches 1, 2A, 2B, 3, and
4 (including Cudia City Wash sediment basin), and Cave Creek Channel
(including Cave Creek sediment basin). The detail design for reach 1 is
presented in the "Phoenix, Arizona, and Vicinity (Including New River),
Design Memorandum No.3, Part 5 (GDM)," dated March 1985. Detail
designs for reaches 2A, 2B, 3, and 4 and Cave Creek Channel are
presented in "Phoenix, Arizona, and Vicinity (Including New River),
Design Memorandum No. 12 (FDM)," dated April 1986. These projects were
authorized by the Flood Control Act of 1965. (See pl. 1).

Prior to the start of construction on reach 1 of the ACDC,
opposition to the channel began to organize and become more vocal. The
opposition centered around two 'major concerns: (1) negative esthetic
impacts of a large concrete channel in a densely developed urban area
and (2) loss of business at the Arizona Biltmore Hotel and possibly loss
of the hotel's 5-star rating. In response to the public criticism, the
Phoenix City Council established a task force of lay citizens to review
alternatives to reach 4 of the ACDC (Dreamy Draw to Cudia City Wash).
The task force identified the use of detention basins in reach 4, as
having the potential for being less costly than the reach 4 design shown
in the FDM. The use of detention basins might also result in
significant decreases in the ACDC size in reaches 3 and 4. In a motion
passed at their meeting on July 29, 1986, the Council asked the Corps to
study the feasibility of detention basins in reach 4. In the same
motion, the Council agreed to support the FDM plan for reach 4 if a
detention basin plan did not prove feasible. Feasibility was to be
based on a cost comparison with the FDM design and on the reduction in
the size (particularly the width) of ACDC reaches 3 and 4 resulting from
the use of detention basins.

The Corps of Engineers agreed to perform an analysis of the proposed
detention basins. Four basin sites were identified for analysis. These
sites are shown on plates 2 and 3 and are identified as Stanford Drive,
35th Street, Biltmore North, and Biltmore South. This report presents
the Corps' analysis of the potential effects of detention basins located
at these sites.



PURPOSE OF STUDY

The purpose of this study is to provide a comparison of costs and
channel widths of the FDM design of the ACOC reaches 3 and 4 versus the
costs and widths along the same channel reaches that would result from
constructing detention basins in reach 4.

SCOPE OF STUDY

Construction of reach 1 of the ACDC (Cactus Road to Skunk Creek) is
completed. A construction contract for reach 2A (47th Drive to Cactus
Road) was awarded in October 1986, and a contract for reach 2B (29th
Avenue to 47th Drive) is scheduled to be awarded in May 1981. Because
of these construction schedules and because detention basins in reach 4
would have little effect on reaches 1, 2A, and 2B, they were not
included in this study. The designs of Cudia City Wash sediment basin,
Cave Creek sediment basin, and Cave Creek Channel would not be affected
by the inclusion of the basins. These features, therefore, were not
included in this study. The Biltmore South detention basin was deleted
from the study because of: (1) its small capacity (12 acre-feet),
(2) the difficulty of getting the ACDC flows to the basin, and (3) the
difficulty in emptying the basin once the peak flows receded in the
ACDC. The study described in this report includes the ACDC, reaches 4
and 3 (Cudia City Wash to Cave Creek), and three detention basins
located north of reach 4 (Stanford Drive, 35th Street, and Biltmore
North detention basins). (See pIs. 2 and 3).

Reductions in channel size and flood control costs were determined
for each of the three basin alternatives and all combinations thereof.
Each of the basin alternatives would consist of one or more basins in
combination with the corresponding downsized ACDC.

DESCRIPTION OF ALTERNATIVES

The Stanford Drive detention-basin alternative (Alt. E-A) includes a
basin located adjacent to and north of the ACDC, between 34th and 36th
Streets. The basin would be somewhat triangular in shape with an
average depth below ground surface of 18 feet. The basin would have an
area of 12.3 acres at the spillway crest, and 12.8 acres would be
required for rights-of-way. The spillway crest would be 2.5 feet deep
and 310 or 480 feet long, dependent upon the alternative selected. The
basin inlet and side slopes would be 1 vertical on 3 horizontal and the
inlet would be covered with 18-inch-thick grouted stone. The outlet of
the basin would consist of an intake structure and a 3.0~foot-diameter

reinforced concrete pipe, 30 feet long, with a flap gate. The water
drained from the basin would be discharged into the ACDC.

The 35th Street detention-basin alternative (Alt. E-B) includes a
flow-through basin that would be located on an unnamed wash,
approximately 1/4 mile north of the ACDC, just west of 35th Street. The
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basin would be rectangular in shape with an average depth below ground
surface of 27 feet. The basin would have an area of 7.8 acres at the
spillway crest, and 12.4 acres would be required for rights-of-way. The
spillway crest would be approximately 500 feet long. The basin side
slopes would be 1 vertical on 2 horizontal and would be covered with
15-inch-thick grouted stone at the inlet and 12-inch-thick grouted stone
at the spillway. The crest, downstream slope, and apron of the spillway
would be covered with 18-inch-thick grouted stone. The outlet of the
basin would consist of an intake tower and a 4.5-foot-diameter
reinforced concrete pipe, 904 feet long. The water drained from the
basin would be discharged into the ACDC. Because the basin would be
located in a residential area, further consideration of the basin's
configuration would be made if this alternative is selected.

The Biltmore North deteption-basin alternative (Alt. E-C) includes a
detention basin adjacent to and north of the ACDC on the Arizona
Biltmore hotel.golf course. The basin would be shaped to complement the
eXisting contours of the golf course with an average depth below ground
surface of 40 feet. The basin would have an area of 10.5 acres at the
spillway crest" and 18.3 acres would be required for rights-of-way. The
spillway crest would be 4.0 feet deep and 200, 250, 450, or 525 feet
long, dependent upon the alternative selected. The basin inlet and side
slopes would be 1 vertical on 2 horizontal, and 1 vertical on 4
horizontal, respectively. The inlet would be covered with 16-inch-thick
grouted stone. The outlet of the basin would consist of an intake
structure and a 3.0-foot-diameter reinforced conrete pipe, 27-feet long,
with a flap gate. The water drained from the basin would be discharged
into the ACDC.

The Stanford Drive and 35th Street detention-basins alternative
CAlt. E-AB) would include the detention basins at their respective
locations.

The Stanford Drive and Biltmore North detention-basins
alternative CAlt. E-AC) would include the detention basins at their
respective locations.

The 35th Street and Biltmore North detention-basins alternative
CAlt. E-BC) would include the detention basins at their respective
locations.

The Stanford Drive, 35th Street, and Biltmore North detention-basins
alternative (Alt. E-ABC) would include all three detention basins at
their respective locations.

For additional physical data of the basins, see table 1.
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BASES OF DESIGN

Hydrology

Information and study results such as general description of the
drainage area, precipitation and runoff, synthesis of standard project
flood (SPF), and discharge-frequency analysis are presented in
references 1 and 2. These design memorandums were approved by the South
Pacific Division in 1975 and 1985, respectively. The contributing
drainage areas of the study site are shown on plate II; and a schematic
of the AGOG for the plan, including all three of the basins, is shown on
plate 5.

To develop the hydrographs in this study, as in the all channel
design, the August 1954 Queen Greek Storm, with a 7-hour duration, was
transposed to the Phoenix area and critically centered over the drainage
area above each concentration point. This rainfall was then applied to
synthesized unit hydrographs from each area in order to determine the
SPF hydrographs. The lOa-year hydrograph was then determined by
applying the urbanized watershed frequency relationship (Ref. 2), to the
SPF hydrograph (0.45 x SPF = lOa-year flood). Each subarea hydrograph
was then routed through the AGOG using the Muskingum routing procedure.

Detention Basins

Stanford Drive basin is a 138 acre-foot side-spillway basin which
receives peak flow from the AGOG and detains it until the flow in the
AGDG starts receding. The basin also receives flow from a 0.17-square
mile directly-contributing drainage area.

The 35th Street basin is an instream flow-through basin located on a
1.14-square-mile unnamed tributary to the AGDG, downstream from 35th
Street. The lOa-year peak inflow to the basin is 2100 cfs, and the
maximum outflow is about 220 cfs during the design event. The design
volume of this basin consists of 123 acre-feet for contributing flow,
5 acre-feet for sediment, and approximately 20 acre-feet for 2.5 feet of
freeboard.

The Biltmore North basin is a 62-acre-foot side-spillway basin which
receives peak flow from the AGOG and detains it until the flow in the
AGOG starts receding. The basin would also receive flow from a 0.23­
square-mile directly-contributing drainage area.

The size of each detention basin was primarily dictated by the
physical limitations of its respective site. The spillway designs were
based on elevation-capacity curves and the lOa-year design flood
hydrograph. Pertinent data for each basin is listed in table 1; the
elevation-storage-outflow relationships of 35th Street detention basin
are presented in table 2; and the design discharges for the AGOG are
listed in table 3.
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Routings of the hydrographs at the Stanford Drive and Biltmore North
detention basins were based on the simplified assumption that the basins
would temporarily store that portion of the hydrograph required to
achieve the maximum reduction in peak discharges. This simplified
analysis is considered adequate for this study; however, a spillway
rating curve would need to be developed if further detailed studies are
found warranted. Hence, this study presents the idealized optimum
effect of the detention basins on reducing channel size; detailed
hydraulic design could result in somewhat larger channel-size
requirements.

Routing through the 35th Street detention basin was accomplished
using the Modified PuIs reservoir routing procedure and the elevation­
storage-outflow relationships presented in table 2.

Sediment Allowance

The sediment allowance for the 35th Street basin is 5 acre-feet.
This was determined by reducing the Cudia City Wash sediment basin
design volume according to the slope of a drainage area versus sediment
production curve from Southern California Streams. For the Stanford
Drive and Biltmore North side-spillway basins, the directly contributing
drainage area was so small that a token amount of 1 acre-foot was
reserved for sediment. Spillway flow from the ACDC will be reasonably
free of sediment because: (1) the Cudia City Wash sediment basin is
upstream from the basins and (2) there is little opportunity for
sediment to enter into the channel between the Cudia City Wash sediment
basin and the detention basins.

Volume Analysis

The existing ACDC design (without detention basins) is based on the
peak flow at each location in the channel, without particular interest
in the volume. Because the channel capacity always increases
downstream, there is little chance of inducing flooding of a previously
unaffected area. When detention basins are added, however, the
distribution of volume in the design flood becomes critical. A longer,
greater volume hydrograph could cause overflows downstream from a basin
where the ACDC design capacity is less than the design capacity upstream
from the basin. Therefore, the critical design factors are dependent on
the amount and distribution of the volume in the hydrograph and the
capability of the spillway to pass the peak flow and not allow the ACDC
design discharge to be exceeded.

Historically, the type of storm that produces high-peak discharges
in small watersheds like the study area is a high-intensity, short­
duration, localized thunderstorm that has a fairly small areal extent.
Nearly all rainfall occurs in about 6 hours, with most of the rain
falling in 2 to 3 hours.

Examples of storms having these characteristics are the June 22,
1972, and August 28-29, 1986, storms. Longer duration general storms,
which produce more total volume of rain, are often 1 - 3 days of

5



relatively lower-intensity rainfall. These storms can produce veryhigh-peak discharges from large basins, as was seen in 1978 and 1980,but do not produce nearly as high a peak discharge from small basins asdo intense local thunderstorms.

Because the amount and distribution of flood volume in the designhydrograph is important when detention basins are included in the flood­control system, the limited volume data that is available was
inspected. Using the recorded runoff volume data available from the"Agua Fria Tributary at Youngtown," USGS Nb. 9-5137 drainage area (0.13sq. mi.), and "Salt River Tributary in South Mountain Park," USGS No.9-5122 drainage area (1.75 sq. mi.), it was found that, for events whichproduce the annual maximum peak discharge, the l-day average-flow ratewas less than 3 percent of the peak discharge. This indicates that, onsmall drainage areas, the flood events that produce maximum peakdischarges are of very short duration. The design storm used to shapethe design-flood hydrographs for the ACOC is based on the August 195~Queen Creek local storm. This design storm has a 7-hour duration withmost of the rain occurring in the maximum 3 hours. In fact, the maximuml-hour amount for a small areal extent is about 80 percent of the totalstorm amount. The ACOC hydrographs shaped with this storm have anaverage l-day flow rate of about 7 percent of the peak, as compared withless than 3 percent for the streamgauge records mentioned above.Volume-frequency analyses of the streamgauge records for largerwatersheds, such as Indian Bend Wash and New River near Phoenix (ref.3), produce much higher ratios of l-day volumes to peak flows for highpeak discharges (on the order of 15 percent), indicating the volume isdistributed over a longer period of time, and there is relatively morevolume than in the events causing high peaks in small watersheds. Thus,it was concluded that the relationship between peak discharge and volumein the ACOC design hydrographs was adequate.

The adequacy of the volume and distribution of the ACOCdesignhydrographs shaped by the 7-hour Queen Creek storm, which represents thecritical design condition for the detention basins, was further testedby comparison with National Oceanic and Atmospheric Administration(NOAA) rainfall depths (volume). The 100-year design-flood-runoffvolume derived from the 7-hour storm over the 4.9-square-mile Cudia CityWash drainge area is 580 acre-feet, which is equivalent to about 2.22inches of runoff from the watershed. The NOAA 7-hour; 100-year-pointrainfall for the study area is about 3.25 inches, and the 24-hour, 100­year-point rainfall is 3.80 inches, which amounts to rainfall volumes of850 and 990 acre-feet, respectively, over the Cudia City Wash watershed.The design-flood-runoff volume is 68 percent of the NOAA 100-year,1-hour rainfall volume and about 58 percent of the NOAA 100-year,24-hour rainfall volume. Based on this comparison of the design-storm­runoff volume with the NOAA rainfall volume, the design storm isconsidered to have adequate volume and appropriate distribution for thedetention-basin analysis.

6
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Results

The Stanford Drive detention basin reduced the peak 100-year
discharge from Cudia City Wash by about 3000 cfs or 45 percent. The
downstream peak reduction effect of this basin is quickly overcome as
the flow from subarea 2B enters the ACDC approximately 1200 feet
downstream from the Stanford Drive basin. (See pIs. 5 and 6.) This
basin, as do all of the basins, becomes less effective downstream
because additional inflow to the channel adds to the peak discharge
further downstream.

The 35th Street detention basin, by itself, reduces the ACDC 100­
year design discharge by about 1200 cfs. The 35th Street basin retains
its peak discharge reduction capabilities further downstream than the
other basins because it is a flow-through basin and detains the entire
100-year hydrograph, minus the outflow, 'instead of just diverting and
storing the peak of the hydrograph. Plate 7 shows design hydrographs at
CP 102 above 32nd Street (downstream from 35th Street basin) for each
alternative.

The Biltmore North detention basin operates like a combination of
the other two basins because it detains the peak of the ACDC overflow
and also detains directly contributing inflow. It is the smallest of
the three basins and, therefore, overall is less effective at reducing
the 100-year design discharge. It becomes even less effective in
combination with the other basins because the upstream basins alter the
hydrograph shape such that the magnitude of the peak reduction is
decreased for the same volume detained.

When two or three basins were included in one alternative, the
effect on the channel design discharges were not additive. For
instance, the 35th Street basin decreased the overallhydrograph while
the Stanford Drive basin just reduced the peak. When each was combined
with the Biltmore North basin, the 35th Street basin did not affect the
ACDC peak-reduction capability of the Biltmore North basin as much as
the Stanford Drive basin did. Incorporating the Stanford Drive and the
35th Street basins together resulted in a design hydrograph which
combined the effect of each basin to create a greater reduction in
design flows than the sum of the reductions caused by each basin
separately. (See pl. 7.) Hydrographs at each concentration point for
the alternative that includes all three basins are presented on plate 8.

Hydraulics

The primary objective of the hydraulic study was to evaluate the
extent to which the base widths of reaches 3 and 4 of the FDM plan could
be reduced to accommodate the attenuated design peak discharges
associated with the detention-basin plans, while maintaining the wall
heights, channel slopes, and channel alignment as presented in the FDM.
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Design Assumptions and Analysis

Stanford Drive and Biltmore North detention basins are contiguous to
the channel and would function primarily as storage facilities for flows
diverted from the ACnC through a side overflow spillway. (See pl. 3.)
The 35th Street basin would be an off-channel basin that would detain
flows from an unnamed wash which flows into the ACDC. A basin on this
wash would decrease the design-peak discharges in the ACnC. The
detained floodflows would be released from the 35th Street basin into
the ACDC via a covered reinforced-concrete pipe.

To expedite the evaluation of the peak-reducing capability of the
Stanford Drive and Biltmore North detention basins, these basins were
assumed to function at maximum efficiency. The upper portions of the
inflow hydrographs were truncated at the discharge level. (See line 1
of fig. 1.) The volume represented by the truncated segment would be
equivalent to the effective storage capacity of the basin as measured at
the sill elevation of the side overflow spillway. The attenuated peak
discharge and the resultant decrease in design discharges along the ACDC
were used to resize the channel. The actual impact of the basin on the
inflow hydrograph could be more realistically represented by line 2 of
figure 1. The approximation that was applied is considered adequate for
this initial evaluation of the feasibility of the detention basins.

Pertinent data for each detention basin is presented in table 1.

A broad-crested weir section (C = 3.087) was used in determining the
spillway requirements. Figure 2 illustrates the simplified assumptions
that were applied in determining the length of the spillway. No attempt
was made to establish a spillway configuration that would function at
optimum efficiency since this would not only be beyond the scope of this
study, but would not be a si.gnificant factor in meeting the objectives
of this study.

The sill for each side overflow spillway was set at an elevation
that would provide a reasonable discharge head (1.5 to 2 feet) at the
controlling downstream end of the spillway during peak-flow conditions.
The approximate length of the spillway was computed based on the
assumption that the controlling water surface profile at the downstream
end of the spillway would be basically similar to the design water­
surface profile (n = 0.014) in the FDM. This would be consistent with
the assumption discussed earlier on maintaining the FDM water-·surface
profile (n = 0.016) for setting the wall heights. Table 1 presents the
pertinent data including spillway length and spillway sill elevations.

Arizona Canal Diversion Channel

Water-surface computations for the FDM were based on Un" values of
0.014 and 0.016 for design water-surface profiles and for determining
top of wall-height requirements, respectively. For this study an Un"
value of 0.016 was applied for determining channel base-width reductions
with the intent of maintaining the FDM channel wall height. All other

8
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FDM design features, including channel invert slope and channel
alignment, were preserved for this hydraulic study. It can be
reasonably anticipated that the design water surface (n = 0.014), for
the alternative plans would approximate the design water-surface profile
in the FDM.
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Figure 2. Typical Spillway Profile
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Summary of Hydraulic Results and Discussion of Detention-Basin Plans

Table 3 summarizes the altered peak discharges and channel widths at
selected locations due to the inclusion of the alternative detention­
basin(s) plans. Table 4 provides a detailed list of channel widths for
all of the alternatives.

Should final design studies be initiated on any of the detention­
basin plans, hydraulic consideration must be given to the reliability of
a side-overflow spillway to route a hydrograph, particularly under the
given conditions, where shape of the hydrograph, actual backwater
conditions that may prevail, "fixed" storage aspects of the basins,
range of friction coefficients, and bridge-pier-debris loadings would
have a significant effect on hQw adequately the system would function.

Geotechnical

The Stanford Drive detention basin site has surficial materials
generally consisting of silty sands to gravelly silty sands.
Alternating layers of well-cemented (or caliche-cemented) and poorly
cemented alluvium were encountered to a depth of 29 feet near the
Arizona Canal in drill hole DH 82-8, part of the subsurface
investigation for the ACDC. Limited water-well data for the Cudia City
Wash area indicates that groundwater at this site may be at depths as
shallow as 30 feet. The presence of layers of well-cemented alluvium
will probably necessitate ripping techniques to be employed to
facilitate excavation.

The 35th Street detention-basin site has surficial materials
consisting of gravelly silty sands with scattered cobbles and rock
fragments to 6 inches. Numerous exposures of caliche-cemented rock
fragments are present at a depth of about 1 to 2 feet along the banks of
the drainage channel which enters the project area from the northeast.
No subsurface information (including groundwater levels) is available
for this site but it is anticipated that the alluvial materials will be
well-cemented due to their closer proximity, to the Phoenix Mountains.
This would likely require a significant amount of ripping and possibly
some light blasting to facilitate excavation of the alluvial materials
and any shallow bedrock.

The Biltmore North detention-basin site has surficial materials'
which consist mainly of clayey sandy gravels. Alternating layers of
well-cemented and poorly cemented alluvium were encountered to a depth
of 28 feet near the Arizona Canal in ACDC drill hole DH 82-2. Ripping
techniques would undoubtedly have to be employed to facilitate
excavation of the well-cemented alluvium within the basin limits,
particularly in the upper reaches of the basin which are closer to the
Phoenix Mountains. Water-well data is not available for this site but
groundwater was not encountered during the 1982 subsurface
investigations for the ACDC in this reach.
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Recreation

The Town of Paradise Valley has consistently opposed project-related
recreational facilities within the town and, therefore, no plans have
been made to include recreation in the Stanford Drive and 35th Street
detention basins. The Biltmore North detention basin would remain
private property, and the qotel's golf course would be restored in the
bottom of the basin. Recreation would be incorporated into the Phoenix
portions of the ACDC reaches 3 and 4 as shown in the FDM.

Esthetics

High visibility landscape designs as defined in the FDM would be
developed for the Stanford Drive and 35th Street detention basins.
These plantings would consist of low and moderate water-demanding trees,
shrubs, and ground cover which would furnish a wide variety of colors,
textures, and plant heights.

Restoration of the golf course within the Biltmore North detention
basin would be required to adhere to hydrological considerations
established by the City of Phoenix, Maricopa County Flood Control
District, and the U.S. Army Corps of Engineers.

EVALUATIONS OF ALTERNATIVES

~nvironmental

A "Final Environmental Impact Statement" (FEIS) was prepared by the
Corps in March 1976 to address the environmental impacts associated with
construction of the ACDC as discussed in the GDM. In addition, the
Corps completed an "Environmental Assessment," along with a "Finding of
No Significant Impact" (EA/FONSI), as part of the FDM, to address
changes made subsequent to completion of the FEIS. This report will
address only those changes reSUlting from the construction of the
detention basins.

The existing land use of the areas affected by the detention basin
alternative would be changed ,from urban/disturbed scrub to open space,
with landscaping being added for esthetic treatment.

The esthetic effects of excavating the Stanford Drive and 35th
Street basins would be mitigated with appropriate landscaping. Stanford
Drive basin would be enclosed with ornamental steel fencing similar to
that approved for use on the ACDC. The esthetic impact of excavating
the Biltmore North basin would be mitigated by restoring the golf
course.

The esthetic-design concept for the ACDC would remain unchanged if a
detention-basin plan were to be implemented. However, the basin(s)
would result in a narrower channel in some reaches of the ACDC, thus
making additional space available for landscaping.
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A literature search and field survey for cultural resources at the
site of the detention basin was conducted as a part of this study. This
work disclosed no significant cultural resources. Certain portions of
the detention-basin areas were not accessible during the field surveys
and would have to be examined prior to implementing a detention-basin
plan that would affect the unsurveyed areas. If a detention basin
alternative were to be selected over the FDM plan, additional survey and
coordination with the Arizona State Historic Preservation Officer (SHPO)
should be completed for the Stanford Drive and/or 35th Street detention
basin alternative(s). If the Biltmore North detention basin alternative
is selected, the SHPO might require on-site monitoring during
construction in the event sites remain buried beneath the golf course.
All these actions would have to be coordinated with the SHPO as per the
Memorandum of Agreement (1976) for the New River and Phoenix City
Streams project.

Vegetation and wildlife resources were examined for this report and
because of the urban nature of the basin site, it was determined that
basin construction would not significantly impact the biotic resources.

Social resources would be the primary impact for any of the proposed
detention basin alternatives. The effect of removing eight more homes
compared to the FDM plan for the construction of the Stanford Drive
basin (five homes) and 35th Street basin (three homes) would be a
significant impact. This would need to be fully covered in an
appropriate National Environmental Policy Act document.

If a detention basin plan were to be selected over the FDM plan,
preparation of a supplement to the FEIS would be required. As noted in
Engineer Regulation 200-2-2, Appendix C, ..... where there are
significant impacts resulting from design changes or new circumstances
have occurred, a draft and final EIS supplement •.• shall be prepared."
In addition, the impacts noted above are considered to be significant in
light of the definition of significance provided in part 40 of the "Code
of Federal Regulations" (CFR), section 1508.21.

Economics

All the plans considered in this report protect the same area from
flooding, and all the plans would completely control the one-percent
chance (100-year) flood. For floods in excess of the 100-year flood,
the detention-basin alternatives would produce less benefits than the
all-channel design because the reduced size channels downstream from the
basins would control a smaller portion of the larger flood peaks than
would the all-channel design. A simplistic, but reasonably accurate,
illustration can be drawn from the standard project flood on Cudia City
Wash. This flood, with about a 500-year recurrence interval has an
estimated peak of 15,000 cubic feet per second (cfs). The all-channel
plan would divert 6700 crs of this flood to the west, and, because the
channel continually increases in size to the west, it would always be
able to divert 6700 cfs. The remainder of the flood, about 8300 cfs,
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would overflow the Arizona Canal, causing damage below the canal. With
the Stanford Drive basin in place, the reduced channel size downstream
from the basin would convey only 3700 cfs of the Cudia City Wash SPF,
leaving approximately 11,300 cfs to overflow the Arizona Canal, an
increase of about 3000 cfs over the all-channel plan. The distribution
of flows provided here may not be precise, but they are sufficiently
accurate to demonstrate the difference in operation between the FDM plan
and the detention-basin plans.

Costs

A summary of first costs and cost apportionment for flood control
estimates are presented in tables 5 through 13. Quantities of the
principal construction items for each plan were estimated on the basis
of a detailed design. Unit costs from the FDM based on a breakdown of
plant, labor, and materials or from abstracts for similar work in the
Phoenix area were used and escalated to October 1986 price levels.
Contingency allowances of 15 and 20 percent are included in the
estimates for the channel and basins, respectively. Costs for
engineering and design and for supervision and administration are based
on a percentage of the construction cost. The percentage is derived on
the basis of cost for similar work by the Los Angeles District.

The cost estimate for each alternative was based on a channel design
with the same wall heights as the FDM channel in order to achieve the
maximum reduction in channel width. The sensitiVity of using a channel
design with less width reduction in order to reduce the wall heights,
and possibly the overall cost, was analyzed. This was done for
Alternative E-ABC, the three-basin alternative, in the 7,225-foot reach
from the Stanford Drive detention-basin site just east of 32nd street to
24th Street. This is the reach where the greatest width reductions, 16
feet for a length of 3,425 feet and 11 feet for 3,800 feet, were
achieved. Design problems that would be created by a higher channel
invert from the Stanford basin site upstream to Cudia City Wash were not
analyzed. The reach downstream of 24th Street was not included in the
analysis because the maximum reduction was only 7 to 6 feet for the
remainder of Reach 4 and only 2 feet for most of Reach 3. The analysis
was based on comparing the cost of a 20- to 25-foot-wide channel with
the cost of a 28- to 35-foot-wide channel having about 6-foot less wall
height. The analysis indicated that the wider channel would cost
approximately 11 percent more than the narrower channel in the study
reach. The greater cost for the wider channel is likely caused by 68
percent of the channel reach being covered.

Costs of lands and damages were based on a combination of estimated
land values of the rights-of-way acquired and remaining to be acquired
by local interests. The sites under study were inspected; knOWledgeable
principals, real estate brokers and government officals were interviewed;
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and the real estate market was analyzed to make an estimate of cost.
Included are costs for severance damages, acquisition, and relocation
assistance.

The ACDC rights-of-way widths from the FDM, instead of reduced
rights-of-way widths, were used for each alternative because: (1) much
of the land has been acquired, thus it may not be feasible to sell
narrow strips of land; (2) there would be little, if any, difference in
cost for alternative widths in the covered reaches; and (3) it would be
desirable to retain land gained from channel-width reductions for
esthetic treatment. A sensitivity analysis based on FDM lands costs
indicated that, if the rights-of-way widths were to be reduced the same
amount as the channel-width reductions for each alternative, the maximum
savings in costs would be approximately, as follows: Alt. E-A,
$281,000; Alt. E-B, $429,000; A~t. E-C, $87,000; Alt. E-AB, $772,000;
Alt. E-AC, $398,000; E-BC, $542,000; and E-ABC, $854,000. In fact, the
savings would be much less than these amounts.

COMPARISON TO FEATURE DESIGN MEMORANDUM (FDM) PLAN

The ACDC wall heights, lengths, and geometric configurations for
each detention basin alternative studied would be the same as those
discussed in the FDM plan. The same reaches of channel designated as
covered for the FDM plan would also be covered for each of the
alternative plans, except for a short reach at the Biltmore North
detention basin. Cudia City Wash and Cave Creek sediment basins and
Cave Creek Channel, as described in the FDM plan, would also be
constructed as part of any basin plan.

Reach 4, as described in the FDM, begins at Cudia City Wash and
extends downstream to Dreamy Draw, a distance of approximately 4.2
miles. In this reach, the channel will be rectangular with base widths
ranging from 36 to 50 feet. The channel is 36 feet wide along the
Biltmore Estates. Wall heights will vary from 21.2 to 24.5 feet,
generally. A maximum wall height of 30.5 feet will occur for a 120-foot
reach on the western end of the 24th Street covered section. The
channel will be open except for a reach along Stanford Drive east of
32nd Street (1297 feet) and from just east o~ the Arizona Biltmore Hotel
to 24th Street (4625 feet).

Reach 3, as described in the FDM, begins at Dreamy Draw and extends
downstream to Cave Creek, approximately 3.6 miles long. In this reach,
the channel will be rectangular with base widths ranging from 50 feet to
60 feet and wall heights ranging from 19.0 feet to 23.0 feet. The
channel will be open except for a covered portion adjacent to the
Sunnyslope High School (2565 feet).

See table 3 for channel widths associated with each alternative
plan.
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CONCLUSIONS

As can be seen in table 5, "Summary of First Costs for Flood Control
Alternative Plans", the FDM channels only plan is the least-cost
alternative of the plans considered in this report. The FDM plan would
also produce somewhat greater benefits than the detention basin plans
considered, as discussed under "Economics". The flood-control cost for
the FDM plan is $127,170,000; $2,280,000 less than the lowest cost basin
plan (Stanford Drive detention basin) and $9,310,000 less than the basin
plan with the greatest flood control cost (all three basins), the plan
that would produce the most reduction in ACDC widths. Table 5 shows
that local costs for all the detention-plans would increase compared to
the FDM plan.

The greatest channel-width reduction which would result from
constructing only one of the basins would result from constructing the
Stanford Drive detention basin. As shown in table 3, this plan would
result in reductions up to 6 feet in some places along reach 4. The
flood-control cost for building the Stanford Drive detention basin would
be $129,450,000, or $2,280,000 more than the FDM plan.

The greatest channel-width reductions for anyone combination of
basins would be the plan that would include all three of the basins.
This plan would result in reductions as much as 16 feet in some places
along reach 4, but the flood-control cost for this plan would be
$136,480,000, or $9,310,000 more than the FDM plan. Plan E-AB, which
includes the Stanford Drive and 35th Street detention basins would
produce almost as much reduction in channel width as would the three­
basin plan but at a substantially lower cost of $131,800,000.

For all the detention-basin alternatives, the greatest width
reductions, 0 to 15 feet, would occur between Stanford Drive detention
basin and 24th Street, a reach that would include 74-percent covered
channel under the FDM plan. The greatest channel-width reduction west
of 24th Street, resulting from a combination of all three basins, would
be 7 feet, which would decrease rapidly with distance westward.

The associated channel widths and summary of flood control costs for
each alternative can be seen in tables 4 and 5, respectively. All the
plans discussed in this report, the associated total flood-control
costs, and the costs above the FDM plan cost for reaches 3 and 4 are
listed, as follows:
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ACDC (Cudia City Wash to Cave Creek) Plan
Cost

E-FDM Without detention basins (FDM plan)

E-A With Stanford Drive detention basin

E-B With 35th street detention basin

E-C With Biltmore North detention basin

E-AB With Stanford Drive & 35th street
detention basins

E-AC With Stanford Drive & Biltmore
North detention basins

E-BC With 35th Street &Biltmore North
detention basins

E-ABC With Stanford Drive, 35th Street,
& Biltmore North detention basins

18

Total Flood
Control Cost

$127,170,000

129,450,000

129,900,000

131 ,030,000

131,800,000

133,810,000

133,790,000

136,480,000

Cost Above
FDM Plan

$0

2,280,000

2,730,000

3,860,000

4,630,000

6,640,000

6,620,000

9,310,000
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Table 1.

Unit

Pertinent Data.

Amount

Stanford Drive : 35th Street Biltmore North
Detention Basin; Detention Basin: Detention Basin

tv
f-'

Drainage area (directly·contributing) ..... :
Spi llway:

Crest elevation :
Crest length:

At ternative E·A :
Alternative E·B :
Alternative E·C :
Al terna t ive E· AB :
Al ternative E·AC :
Al ternative E·BC :
Al ternative E·ABC : :

Outlet works:
Conduit diameter ............•........... :

Conduit length :
Intake elevation :

Basin:

Depth below spi II way crest :
Average depth below ground surface :
Maximum depth below ground surface :

Area at spillway crest :
Area of rights·of·way .......•........... :

Gross capacity at spillway crest :
100'year flood:

Total volume :
Peak inflow:

Overland :
Over spi llway :

Peak outflow :

sq mi : 0.17 : 1.14

: :

ft. msl : 1242.0 : 1255.0

:

ft : 480

ft : : 500

ft

ft : 310 : 500

ft : 480

ft : : 500

ft : 310 : 500

: :

ft : 3.0 : 4.5

ft : 30 : 904

ft, msl : 1225.0 : 1231.9

: :

ft : 19 : 23

ft : 18 : 27

ft : 31 : 32

acre : 12.3 : 7.8

acre : 12.8 : 12.4

acre·ft : 138 : 148

: :

acre·ft : 138 a : 154

: :

cfs : 290 : 2100

cfs : 3000 : 0

cfs b : 220

0.23

1240.0

525

250
450
200

3.0
27

1222.0

18
40
65

10.5
18.3
62

62 a

380
1300

b

a. Combined volume from direct runoff and side spillway.
b. Three·foot diameter conduit with flap gate would be provided for nominal discharge after ACDC flows recede.



Table 2. 35th street Detention-Basin Elevation-Storage
Outflow Relationships.

23

a. Excluding volume for sediment.

---
I
I
I
I
I
I
I
I
I
I
I
I
I
I'

I
I
I
I
I

Elevation
(ft )

1233.5
1235
1237
1241
1245
1249
1255

Storaged

(ac-ft )

o
8

19
43
69
96

141

Outflow
(cfs)

o
27
75

122
160
193
235
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Table 3. Summary of Hydraulic Data.

Alternative Plans

:Stanford Drive,

Stanford Drive : Stanford Drive : 35th Street : 35th Street,

Biltmore North: &35th Street :& Biltmore North :& Biltmore North :& Biltmore North
Detention Basin :Detention Basins :Detention Basins :Detention Basins :Detention BasinsConcentration Point : ACDC

of : Cudia City ~ash

100-yr. Peak Design Discharge: to Cave Creek

FDM Plan

(E'FDM)

Stanford Drive

Detention Basin

& ACDC
Cudi a City ~ash

to Cave Creek
(E-B)

35th Street
Detention Basin

&ACDC
Cudia City ~ash

to Cave Creek
(E-B)

& ACDC
Cudi a City ~ash

to Cave Creek
(E -C)

&ACDC
Cudia City ~ash

to Cave Creek
(E'AB)

& ACDC
Cudi a Ci ty ~ash

to Cave Creek
(E-AC)

&ACDC
Cudi a Ci ty ~ash

to Cave Creek
(E-BC)

& ACDC
Cudi a City ~ash

to Cave Creek
(E'ABC)

No. Location
(Drainage Area)

:Discharge :~idth :Discharge :~idth :Discharge :~idth :Discharge :~idth :Discharge :~idth :Discharge :~idth :Discharge :~idth :Discharge :~idth

(cfs) : (ft): (cfs) : (ft): (cfs) : (ft): (cfs) : (ft): (cfs) : (ft): (cfs) : (ft): (cfs) : (ft): (cfs) : (ft)

101 :Below Cudia City ~ash

(4.9 sq mi)
N
lJ1 :Above Stanf Dr Det Bas

6,700

6,700

36

36

6,700

6,700

36

36

6;700

6,700.:

36

36

6,700

6,700

36

36

6,700

6~700

36

36

6,700

6,700

36

36

6,700

6,700

36

36

6,700

6,700

36

36

102S :Below Stanf Dr Det Bas
(5.1 sq mi)

:Above 35th St Det Bas

6,700

6,700

36

36

3,700

3,700

30

30

6,700

6,700

36

36

6,700

6,700

36

36

3,700

3,700

20

20

3,700

3,700

30

30

6,700

6,700

36

36

3,700

3,700

20

20

102 :Below 35th St Det Bas
(6.3 sq mi)

:Above Bilt N. Det Bas

7,900

7,900

36

36

5,400

5,400

30

30

6,700

6,700

32

32

7,900

7,900

36

36

3,900

3,900

20

27

5,400

5,400

30

29

6,700

6,700

32

32

3,900

3,900

20

20

105

108

1070

8,300 :36·40

25

8,800 :44-58

5,800 :33·34

4,600 :25-33

6,900 :34·44

3,400

12,000: 58

30

7,200 :35-45

9,000 :45-58

6,600 :34·35

5,400

6,000 :30-34

12,000 58

29

7,000 :35-37

7,900 :37·47

9,700 :47-60

5,900 :29·35

4,600

13,000: 60

27

7,100 :35-45

4,900 :27-33

4,000

9,000 :45-58

6,000 :33-35

12,000: 58

39

34

7,200 :34-39

8,600 :39-49

8,000

6,500

13,000: 60

10,000 :49-60

36

32

7,800 :36-46

7,500

7,100 :32·36

9,200 :46-58

6,800

12,000: 58

30

387,400

5,500

8,200 38

9,900 :48-60

6,500 :30-38

13,000: 60

40

36

8,700

9,000 :40-50

8,000

13,000: 60

10,000 :50-60

8080 :Below Bilt N. Det Bas
(6.5sqmi)

103 :Near Sahuaro Drive

<7.7 sq mi)
104 :Near Ocoti llo Road

(8.8 sq mi)
:Below 16th Street

(9.9 sq mi)
:Below Dreamy Draw

(11. 8 sq mi)
:Below 10th Street

(14.5 sq mi)

Note: The channel width(s) are in the vicinity of the corresponding concentration point.
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Table~. Ql<rrel Iolidths.

-
lhrrel Ilidths of Alt.emative Pllm in Feet

:StKrford lA'lve,
: StiYlford Drive : St1Y1ford Drive : JJth Street : JJth Street

Local I 00 : : StiYlford Drive : JJth Street : Bi ItMre t«lrth: & JJth Street :& Bi ItJlore ttlrth :& Bi ltaore Itlrth :& Bi l~re Itlrth
AID: :Deteftion Basin :[Hention Basin :Detentioo Basin :DetentJon Basins :Detentioo Basins :Detentioo Basins :Detentioo BaSIns

:Cudia City ~ : & NJ:£ : & NJ:£ : & AID: : & AC1X : & ACu: : & ACu: : & AID:
: to Cave Creek :Cudia City Wash :Cudia City~ :Cudia City~ : Cudia City~ : CUdia City \lash : Cudia City \lash :Cudia City ~

FCt1 PI1Y1 : to Cave Creek : to Cave Creek : to cave Creek : to Cave Creek : to Cave Creek : to Cave~ : to Cave Creel<
Stet ioo : Oeser ipli00 : (E--fU11 : IE-Al : (E~) : (E-{) : (E-ABI : IE-A(l : IE-{(1 : IE-/K1

: : : : : : : :-----
m+93 :.1Jst west of D.J:lia City \lash : 3b : 3b : 3b : 3b : 3b : 3b : 3b : 3b
CE2+05 : : 3b : 3b : li : 3b : 36 : 3b : 3b : 3b
em+35 : : li : Trlmitioo : 3b : 36 : 3b : Trlfflitioo : 36 : 36
9TI+15 :L()def en1 of StMford [X. ~tlOO basin : 3b : II : li : 3b : 20 : 30 : 3b : 20
976+00 :LWer eM of covered~ I at SWord lA'.: 36 : 30 : 3b : 3b : 20 : 30 : 36 : 20
970+75 : : li : II : li : 3b : 20 : 30 : 3b : 20
97n+55 :JJst east of 35th street. \lash : 3b : 30 : 32 : 3b : 20 : 30 : 32 : 20
967+30 :Cooflueoce of 15th street \lash !n1 K1X : 3b : II 32 : 3b : 20 : 30 : 32 : 20
963+504 :Center line of 32M Street. : 36 : 30 : 32 : 36 : 20 : II : 32 : 20
9046+15 : : 3b : II : 32 : 3b : 20 : 30 : 32 : 20

r0 945+50 : : 3b : 30 : 32. : : 20 : II : 32 : 20
-J

9'15+45 :LWer en1 of FCt1 covered cMTrl E. of ~tel: 3b : II : 32 : : 20 : II : : 20
943+50 : : 3b : 30 : 32 : Trlmitioo : 20 : II : : 20
9-43+15 :Golf <arse tJ'i~ E. of 1\1.. Bi Itare ~I : 3b : II : 32 : : 20 : : Trlmitioo : 20
943+00 : : li : 30 : 32 : : 20 : Trlmitioo : : 20
941+35 : : 3b : II : 32 : : 20 : : : Trcmltioo
941+00 :Lcwer erd of Bi ItJrre N. detentioo basin : 3b : 30 : 32 : 34 : 27 : 29 : II : 25
<xl5+00 :.1lst eEl&. of 24th Street : li : II : 32 : 34 : 27 : 29 : 30 : 25
<Jl4+70 : : li : Trlmitioo : Trlmitioo : 34 : Trlmitioo : TrlmiliCll : TrlllSitiCll : TrlllSitiCll
90++{)5 : : 3b : : : 35
30++--45 : : 40 : II : li : 39 : 33 : JJ : 34 : 33
903+94 :Center Iine of 24th Street : 40 : II : li : 39 : 33 : 35 : 34 : 33
8'10+ 10 : : 40 : II : li : 39 : 33 : JJ : 34 : 33
6'l0+00 : : 40 : II : li : 39 : JJ : 37 : 3S : 34
7ffi+ 15 :Center 1ine of 12th Street : 40 : II : 3b : 39 : 35 : 37 : 35 : 34
7&++70 : : 40 ~ II : 36 : 39 : JJ : 37 : 35 : 34
i783+70 : : 50 : 48 : ~ : 49 : 45 : 47 : 45 : 'H
7m+OO :Orefll)' lA'1III : 50 : 18 : ~ : ~9 : 45 : 17 : ~5 : H
'731+10 : : 50 : 48 : ~ : 49 : 45 : 47 : '15 : H
7ll+61 :Center line of 7th Street : 50 : Trim Iti CIl : TrcmitiCll : Trcmltioo : TrlrlsitlCll : Trcmltioo : TrcmitiCll : Trcmitioo
7n+OO : : 50
7al+50 : : 60 : 60 : 58 : till : 58 : flO : 58 : 57
fA~90 : : 60 : flO : 58 : 60 : 58 : 60 : 58 : 57
fA~ : : 60 : 60 : 58 : 60 : 58 : 60 : 58 : 58
593+50 : : 60 : 60 : 58 : 60 : 58 : 60 : 58 : 58
~OO : : 60 : 60 : Tra"lSitloo : 60 : Tr<rlSitioo : 60 : TrIllS iti en : Tr<mitloo
587+50 :.1Jst east of Cave Creek : 110 : 110 : 110 : 110 : 110 : 110 : 110 : 110

: : :------------
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Table 5. Summary of First Costs for Flood Control Alternative Plans.

(October 1986 Price Levels)

Alternative Plans

:Stanford Drive,

Stanford Drive : Stanford Drive : 35th Street : 35th Street

Cost : : : Stanford Drive : 35th Street : Biltmore North: &.35th Street :& Biltmore North :& Biltmore North :& Biltmore North

Acct. : Description : ACDC :Detention Basin :Detention Basin :Detention Basin :Detention Basins :Detention Basins :Detention Basins :Detention Basins

No. : :Cudia City Wash: &ACDC : & ACDC : & ACDC : &ACDC : &ACDC : & ACDC : & ACDC

to Cave Creek :Cudia City Wash :Cudia City Wash :Cudia City Wash: Cudia City Wash: Cudia City Wash: Cudia City Wash :Cudia City Wash

FDM Plan : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek

(E-FDM) : (E-A) : (E-B) : (E-C) : (E-AB) : (E-AC) : (E-BC) : (E·ABC)

:--
:Construction: :

09. : Basin(s) ...........•... : SO : $2,810,000 : $3,660,000 : $4,240,000 : $6,230,000 : $6,930,000 : $7,860,000 : $10,340,000

09. : Channel •••............• : 64,300,000 : 60,600,000 : 61,200,000 : 62,700,000 : 57,500,000 : 59,800,000 : 59,800,000 : 56,800,000

Total, basin(s) : : : : : : : :

N : and channel ....•....• : 64,300,000 : 63,410,000 : 64,860,000 : 66,940,000 : 63,730,000 : 66,730,000 : 67,660,000 : 67,140,000

I.D 30. : Engineering and design.: 6,430,000 : 6,341,000 : 6,486,000 : 6,6.94,000 : 6,373,000 : 6,673,000 : 6,766,000 : 6,714,000

31. : Supervision and : : : : : : : :

acininistration .•.•••• : 6,370,000 : 6,319,000 : 6,444,000 : 6,656,000 : 6,367,000 : 6,707,000 : 6,804,000 : 6,746,000

: : : : : : :

Total, construction ..•. : 77,100,000 : 76,070,000 : 77,790,000 : 80,290,000 : 76,470,000 : 80,110,000 : 81 ,230,000 : 80,600,000

:Lands and relocations:
Lands and damages:

Basin(s) •••.•••..•••. : o : 3,910,000 : 3,090,000 : o : 7,000,000 : 3,910,000 : 3,090,000 : 7,000,000

Channel ...•.....••.•. : 37,000,000 : 37,000,000 : 37,000,000 : 37,000,000 : 37,000,000 : 37,000,000 : 37,000,000 : 37,000,000

Total, lands : : : : : : : :

and damages ..•....• : 37,000,000 : 40,910,000 : 40,090,000 : 37,000,000 : 44,000,000 : 40,910,000 : 40,090,000 : 44,000,000

Relocat ions: : : : : : : : :

Uti l i ties ..••....•.•. : 2,220,000 : 2,073,000 : 2,054,000 : 2,183,000 : 1,860,000 : 1,956,000 : 1,990,000 : 1,770,000

Gol f course .......... : o : o : o : 840,000 : o : 840,000 : 840,000 : 840,000

Roads and bridges .... : 10,850,000 : 10,397,000 : 9,966,000 : 10,717,000 : 9,470,000 : 9,994,000 : 9,640,000 : 9,270,000

: : : : : : :

Total, relocations •.. : 13,070,000 : 12,470,000 : 12,020,000 : 13,740,000 : 11,330,000 : 12,790,000 : 12,470,000 : 11,880,000

Total, lands : : : : : : : :

and relocations ...• : 50,070,000 : 53,380,000 : 52,110,000 : 50,740,000 : 55,330,000 : 53,700,000 : 52,560,000 : 55,880,000

: : : : : : :

: Tota l, fl cod contro l ••.•. : 127,170,000 : 129,450,000 : 129,900,000 : 131,030,000 : 131,BOO,000 : 133,810,000 : 133,790,000 : 136,480,000

: : : : : : : :

Difference from FDM plan.: ° : 2,280,000 : 2,730,000 : 3,860,000 : 4,630,000 : 6,640,000 : 6,620,000 : 9,310,000
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Table 6. Sumw~ry of First Cost for Flood Control Alternative Plan (E-FDM)

Arizona Canal Diversion Channel (Cudia City ~ash to Cave Creek).

(October 1986 Price Levels)

Arizona Canal Diversion Channel

w.....

Cost
Acct.

No.

09.
30.
31.

Description

Construction:

Channel ......•••......•.••. :
Engineering and design .•... :
Supervision and

acininistration ........•.. :

Total, construction :

Lands and relocations:

Cudia City lJash

to
Dreamy Draw

(Reach 4)

$36,200,000

3,620,000

3,580,000

43,400,000

Dreamy Draw
to

Cave Creek
(Reach 3)

$28,100,000
2,810,000

2,790,000

33,700,000

Total, Channel

$64,300,000
6,430,000

6,370,000

77,100,000

Lands and damages .•...••.•• :

Relocations:

Uti l ities :

Roads and bridges .••••.•• :

Total, relocations :

Total, lands & relocations.:

Total, flood control. .......• :

16,800,000

1,680,000
6,720,000

8,400,000

25,200,000

68,600,000

20,200,000 : 37,000,000

:

:

540,000 : 2,220,000

4,130,000 : 10,850,000

-- :

4,670,000 : 13,070,000

:

24,870,000 : 50,070,000

:

:

58,570,000 : 127, 170, 000
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Table 7. Summary of First Costs for Flood Control Alternative Plan (E-A)
Stanford Drive Detention Basin

and Arizona Canal Diversion Channel (Cudia City ~ash to Cave Creek).
(October 1986 Price Levels)

Arizona Canal Diversion Channel

Cost
Acct. : Description : Stanford Drive : Cudia City ~ash : Dreamy Draw : : Grand

No. : : Detention : to : to : Total, Channel : Total

Basin : Dreamy Draw : Cave Creek

(Reach 4) : (Reach 3)

: :

: :

Construction:

09. : Bas i n or channeL ..•......• : $2,810,000 : $32,600,000 : $28,000,000 : $60,600,000 : $63,410,000
w 30. Engineering and design •.... : 281,000 : 3,260,000 : 2,800,000 : 6,341,000
w : 6,060,000 :

31. : Supervision and
acininistration .•.••.••..• : 279,000 : 3,240,000 : 2,800,000 : 6,040,000 : 6,319,000

-- : : : :

Total, construction.••.•... : 3,370,000 : 39, 100, 000 : 33,600,000 : 72,700,000 : 76,070,000

Lands and relocations:
: : : : :

Lands and damages .......... : 3,910,000 : 16,800,000 : 20,200,000 : 37,000,000 : 40,910,000

Relocations:
Uti l i ties ...•••.•.....••• : o : 1,540,000 : 533,000 : 2,073,000 : 2,073,000

Gol f course ..... _......•• : o : °: o : °: °
Roads and bridges ..•..... : o : 6,290,000 : 4,107,000 : 10,397,000 : 10,397,000

: : : : :

Tota l, rel ocat ions ....... : o : 7,830,000 : 4,640,000 : 12,470,000 : 12,470,000

: : : : :

Total, lands & relocations.: 3,910,000 : 24,630,000 : 24,840,000 : 49,470,000 : 53,380,000

: : : : :

: : : : :

Total, flood control ...•.•... : 7,280,000 : 63,730,000 : 58,440,000 : 122,170,000 : 129,450,000
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Table 8. Summary of First Costs for Flood Control Alternative Plan (E-B)
35th Street Detention Basin

and Arizona Canal Diversion Channel (Cudia City ~ash to Cave Creek).
(October 1986 Price Levels)

Arizona Canal Diversion Channel
Cost

Acct. : Description : 35th Street : Cudia City ~ash : Dreamy Draw : : Grand
No. : : Detention : to : to : Total, Channel : Total

Basin : Dreamy Draw : Cave Creek
(Reach 4) : (Reach 3)

: : :

: : :

Construction:
09. : Basin or channel ......•...• : $3,660,000 : $33,700,000 : $27,500,000 : $61,200,000 : $64,860,000

w 30. : Engineering and design ....• : 366,000 : 3,370,000 : 2,750,000 : 6,120,000 : 6,486,000
Vl

31, : Supervision and
adninistration•.•...•..•. : 364,000 : 3,330,000 : 2,750,000 : 6,080,000 : 6,444,000

: : : --
Total, construction ........ : 4,390,000 : 40,400,000 : 33,000,000 : 73,400,000 : 77,790,000

: : : : :

: : : : :

Lands and -relocations:

: : :

Lands and damages ...•....•. : 3,090,000 : 16,800,000 : 20,200,000 : 37,000,000 : 40,090,000

: : : : :

Relocations:
Ut i lit i es ................ : °: 1,540,000 : 514,000 : 2,054,000 : 2,054,000

Gol f course .............. : °: °: °: °: °Roads and bridges ........ : °: 6,000,000 : 3,966,000 : 9,966,000 : 9,966,000

: : : : :

Total, relocations ....... : °: 7,540,000 : 4,480,000 : 12,020,000 : 12,020,000

: : --
Total, lands & relocations.: 3,090,000 : 24,340,000 : 24,680,000 : 49,020,000 : 52,110,000

: : ---
: :

Total, flood control ......... : 7,480,000 : 64,740,000 : 57,680,000 : 122,420,000 : 129,900,000
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TabLe 9. Summary of First Costs for FLood ControL ALternative PLan (E-C)

BiLtmore North Detention Basin
and Arizona CanaL Diversion ChanneL (Cudia City ~ash to Cave Creek).

(October 1986 Price LeveLs)

Arizona CanaL Diversion ChanneL

Cost
Acct.

No.

Description Bi Ltmore North
Detention

Basin

Cudi a Ci ty Wash
to

Dreamy Draw
(Reach 4)

Dreamy Draw
to

Cave Creek
(Reach 3)

TotaL, ChanneL

Grand
TotaL

Construction:

09. : Basin or channeL ••••••..•.. : $4,240,000 : $34,600,000 : $28,100,000 : $62,700,000 : $66,940,000

w 30. : Engineering and design ...•. : 424,000 : 3,460,000 : 2,810,000 : 6,270,000 : 6,694,000
-...J

3l. : Supervision and
aclninistration•••...•••.• : 426,000 : 3,440,000 : 2,790,000 : 6,230,000 : 6,656,000

: : : : :

TotaL, construction•..••... : 5,090,000 : 41,500,000 : 33,700, 000 : 75,200,000 : 80,290,000

Lands and relocations:
: : : : :

Lands and damages ..•..•...• : o : 16,800,000 : 20,200,000 : 37,000,000 : 37,000,000

ReLocations:
Uti Lities ..•...•....•••.. : o : 1,650,000 : 533,000 : 2,183,000 : 2,183,000

GoL f course ....••.••....• : 840,000 : o : o : o : 840,000

Roads and bridges ........ : o : 6,590,000 : 4,127,000 : 10,717,000 : 10,717,000

: : : : :

TotaL, reLocations ....... : 840,000 : 8,240,000 : 4,660,000 : 12,900,000 : 13,740,000

: : : : :

TotaL, Lands & reLocations.: 840,000 : 25,040,000 : 24,860,000 : 49,900,000 : 50,740,000

: : : : :

: : : : :

TotaL, flood controL ......... : 5,930,000 : 66,540,000 : 58,560,000 : 125,100,000 : 131,030,000
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Table 13. Summary of First Costs for Flood Control Alternative Plan (E-ABC)
Stanford Drive, 35th Street and Biltmore North Detention Basins

and Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).

(October 1986 Price Levels)
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SCALE:
'000 '000 2000

::J FEET GILA RiVER BASIN
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LOS ANGELES DISTRICT
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102 DIS OF 35TH STREET OETENTION BASIN

0

;~ J \ I
o I , , ,

I I
2 3 4 5 e T 8

TIME liN HOURS)

I
I

ACDC REACH 4

CONCENTRATION POINTS

I I
5000 I-

103 NEAR SAJUARO

0;

~ frt-"" DIS OF BILTMORE NORTH DETENTION BASIN"-

I
0

I~

~
0
..J
"-

/I \\ II

I
o I I I I I I I I

2 3 4 5 e T 8

TIME liN HOURS) I I
I

10000 l- II \ \ I I
CONCENTRATION POINTS

109+ UlS OF CAVE CREEK ,.,

~
ACDC REACH 3

I~
I"- 108+ BELOW 10TH STREET0

~ AND
~

10TO- DIS OF DREAMY DRAW DAM
0
..J

I I"- ACDC REACH 4 105 BELOW 16TH STREET

104 NEAR OCOTILLO

~L IOf ~\\ \
t Excludes 140 e'a from Dreamy Draw Dam I I

GIlA RIYER BASIN Imill" Al & YICIIITY IVCLUDIIlG VEV tlYER

ACDC DESIGN HYDROGRAPHS

WITH 3 DETENTION BASINS Io I ...-::=a=s:==: , I- I , I I I
2 3 4 5 e 7 8

US ARMY CORPS OF ENQINEERS
TIME (IN HOURS)

LOS ANQELES DISTRICT-.J IPLATE'
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'Ittal, flcx:rl ca IUol,
stanfbvd ~ve Detention Basin 7,280,000

$3,910,000
o

3,910,000

$2,810,000
281,000
279,000

3,370,000

SUbtotal

Q.Jarrtity U1it U1it

o:st

D:rt:aila:i First o:st EStinate
(Q±d::er 1986 Prim levels)

Ctrstnrticn:

No.

'Ittal, lands &relocaticns .

Iarrls & relcx:aticns:
Iarrls &~•••••••••••••••••••••••••••••••••••••••••••
IElcx:aticns, utilities 1 JdJ IS

1

09 I:Et.ent:i.cn resin:
Diversicn & canol
of water. . . . . . . . . . . 1 JdJ IS $41,000
Cle:iri.n;J & g:rul:i:>i.rg 1 JdJ IS 10, 200
Exl:avaticn, resin.. 285,000 Ci 6.65 1,895,250
B:ir'.kfill, toe...... 327 Ci. 2.60 850
8t:a"e... .•..•• •.••• 7,780 'Itn 15.50 120,590
Gra1t.irg stxn:w::n:k. 1, liO Ci 88.30 98,013
RJrtlarrl careIt.... 3,130 cwr 4.30 13,459
Q.rt:let ~....... 1 JdJ IS 10,300
Sb:E1. picket. fE:n:E. 2,230 IF 30.80 68,684
ESthetic treatrrent. lJdJ IS 85,000
SUbtotal, detent1an basin.................... 2,343,346
Obntingenctes................................ 466,654
'Ittal , cEta'1tim basm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

30 ~iJ"g' arrl c:::IEsi~••••••••••••••••••••••••••••••••••••••
31 ~ian arrl ~tian .

'Ittal, c:x::I'"'StJ:tc.........................................

N:Jte: ''Exl:avaticn, l:asin" i.rd.tti?s 50% riwiJ"g' an:i 50% call1Cll.

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



No.

Mailed First o:st EStinate
(<:L-t:d:er 1986 Prioo levels)

QJantity U1i.t U1i.t

o:st

smNFt::R) I:RIVE IEJE{['lCN IW>lli
far Alternative E-AB

Total

FICCO cr:NIIDL

a:nst:ru:::tirn:
09 r:ste.rrt:.i.cn l:asin:

Diversicn & 0::110:01
of~........... 1Jd:> IE
Cl.e:rr:irB & grul:hirg 1Jd:> IE
~tirn, tasin.• 282,000 Cl 6.65
~ill, toe...•.• 211 Cl 2.60
~.............. 1,150 'Itn 15.50
Gra.It.in:J stcJ'a...atX. 287 Cl 88.30
Iartl.arrl OElll:!lIt•••• 2,020 cwr 4.30
QItlet.~••••••• 1Jd:> IE
steel pid<:et fEn::e. 2,230 IF 30.80
ESthetic t.reatrIent. 1Jd:> IE

$41,000
10,200

1,875,300
549

17,825
25,342
8,686

10,300
68,684
85,000

Slll::t:otal, _ l:asin. . • • • . . • • • • • • . . • • • . . 2, 142, 886
Cbntingencies................................ 427,114
'IOta.l, _ l::a.sin.....•..............................

30~ arrl.~••••• : ••••••••••••••••••••••••••••••••
31 SUperviS~ arrl. ~t1an ~ .

'IOta.l,~••••••••••••••.••••••.•••••••.••.•••.••••

lards & relcx:aticrs:
lards &~•••••••••••••••••••••••••••••••••••••••••••
Ielcx:at..i..cn;, utilities 1 Jd:> IS
'IOta.l, lands &relocations•............................••.

Total, flcx:rl cart::J:ol,
stanDand ~ve Detention Basin .

N:lte: I~tirn, resin" :iIril\li?s 50% rirPirg arrl. 50% ex::ttltm.

2

$2,570,000
257,000
253,000

3,080,000

$3,910,000
o

3,910,000

6,990,000



stanf~ ~ve Detention Basin 7,280,000

Iarrls & relcx:atirns:

'I'otal

$3,910,000

°3,910,000

$2,810,000
281,000
279,000

3,370,000

SUbtotal

Q..1antity U1it U1it

C1:Et

Letailerl First C1:Et EStinate
(ettd:er 1986 Price Levels)

smNFClID IRIVE IEIENI'ICN PASlli
far Alternative E-N:

3

'Ibtal, lands &relocations...........................•....

Iarrls &~•••••••••••••••••••••••••••••••••••••••••••
I€lcx:atirns, utilities 1 Jcb IS

'Ibtal, flcx:d co IUal,

No.

FI!XD a:NlIDL

e:t:rst:I:u±im:
09 I:etent:.i.rn J::asi.n:

Diversicn & cohoI
of water••••.•..••• 1Jcb IS
Clearirg & grul::birq 1Jcb IS
~tim, tasin.. 285,000 Ci. 6.65
I33.ck:fill, toe...... 327 Ci. 2.60
~.............. 7,780 'Itn 15.50
Grcutii-g~. 1,110 Ci. 88.30
Rrrtlarrl calSlt.... . 3,130 avr 4.30
0l't1.et.~•..•... IJcb IS
strel. picket fen::E. 2,230 IF 30.80
EBtlYati.c treatIrent. 1Jcb IS

$41,000
10,200

1,895,250
850

120,590
98,013
13,459
10,300
68,684
85,000

SUbtotal, detention tasin.................... 2,343,346
Obntingenctes................................ 466,654
'Ibtal , cie!t:a1t.:im l:asm. . . . . . . . . . . . . . . . . . . . . . . . $ • • • • • • • • • • •

30~ and design......•.•.........•..........•.....•..
31 SUpervision and~tian .

'Ibtal,~ .

N:Jte: "Excavatlm, tasin" in:::ltti=s 50% riwirq and 50% CUIIIU1.

I
I
I
I
I
I
I
I
I
I
I
'I
I
I"
I
I
I
I
I



No.

I:etaile:l First Q::st EBtirrate
(cctd:ler 1986 Price levels)

Q.larrt:i.ty Urit Urit

Q::st SUbtotal Total

F1.!XD a:NlR)L

Ct:nsttu±icn:
09 D3tent..i.cn l:asin:

Di.:versim & cu rt::ro1
of~ ••••••••••• 1Jc:i::> IS
Clear.in:J & grul::bin;J 1Jc:i::> IS
~t.irn, l::asi.n•• 282,000 Ci 6.65
B:¥jcfill, toe...... 211 Ci 2.60
sta'le:!:•••••••••••••• 1,150 'Itr1 15.50
Gro..It.inJ sbn:!w:Jrk. 287 Ci 88.30
R::lrtl.arrl calaIt•••. 2,020 (WI' 4.30
Q.It1..et.~••••••• 1Jc:i::> IS
steel picket fen::s. 2,230 IF 30.80
EStb:tic treabrent. 1Jc:i::> IS

smNFrnD IlUVE IEImI'ICN BASlN
far Alterrative E-AOC

$41,000
10,200

1,875,300
549

17,825
25,342
8,686

10,300
68,684
85,000

s...tt.OCal, c1e:t.erIt.ia1 l:asin. • • • • • . . • . . • . • . • • •• • 2, 142, 886Cbntingencies................................ 427,114
'It:Jt:al , c:ieIt:alt.i..a main. ... .. .. .. .. .. .. .. . . .. .. ... . .. .... ..

30~ aI"rl.~••••••••••••••••••••••••••••••••••••••
31 SUpervisim and~tian .

'Ibta.l,~••••••••••••••••••••••••.•••••.••••••••••

Iarrls & m1.cx:aticns:
Iarrls &~•••••••••••••••••••••••••••••••••••••••••••
Ielcx:aticns, utilities 1 Jc:i::> IS
Total, lands &relocaticns••••••.••.••••••••••••••••••••••

Tot.al., flcxrl en rt::ral.,
~~ve Detention Basin•••••••••••••••••••••••••.••••

lbte: ''Excavaticn, resin" irclu1es 50% riwin:J and 50% CXlIUQ1.

4

$2,570,000
257,000
253,000

3,080,000

$3,910,000
o

3,910,000

6,990,000



N:Jte: "&a:avatim, l:asin" ircll..d:?s 25% WlllUl am. 75% riw~, with
p::ssibly mirnr light bJ..astirq.

FI!XO a::mIDL

Cl:n3t:ru::ti.m:
09 r::et:entia1 J::asin:

Diversial & o:rrt:rol
of'~••••••••••• IJcb IS $37,000
ClEmirq & grutbinJ lJd:> IS 8,100
striw' 230 Cl. $3.30 759l.J"'q••••••••••

Exp:lvatim, basin.. 261,000 Cl. 7.10 1,853,100
E>a:Hvatim, a.rt:.let
~...........' ... 6,760 Cl. 6.50 43,940
E>a:Hvatim, tee
arrl~•••••••••• 13,740 Cl. 4.05 55,647
Cl:::Ilp:lcterl fill,
~........• 726 Cl. 10.40 7,550
Cl:::Ilp:lcterl fill,
a.rt:.let.~••••••• 4,170 Cl. 10.40 43,368
sam l:B:::kfill,
a.rt:.let.~••••••• 1,510 Cl. 15.90 24,009
sam bed:ii.n;J,
a.rt:.let.~••••••• 321 Cl. 15.90 5,104
Ifickfill, tee...... 9,490 Cl. 2.60 24,674
sta--e•••••••••••••• 16,600 'Itn 15.50 257,300
Grc:ut.:inJ st:cn:wJrk. 3,960 Cl. 88.30 349,668
Ieinfcm:ai~

p4E, 54-:in:h d:i..arreter 904 IF 106.00 95,824
Ibrtlan:l eatBlt•••• 27,900 cwr 4.30 119,970
~ tower....•.. IJcb IS 1l,400
lq:Jr~ l:ase••••• 383 Cl. 15.50 5,937
A.sI:haltic (XIcrete
pavement........... 291 'Itn 37.40 10,883
:En.Irrl3.ry fen:::i.rq••• 1,300 IF 5.15 6,695
staff gages•••••••• 5 Fa 265.00 1,325
EBthet:.ic treat:Irent. IJeb IS 85,000
9.lbtotal, detention basin.................... 3,047,253
~' 612,747l.eS••••••••••••••••••••••••••••••••

Total, cEta'1t.i.m OOs,in. • •• •• •• •• • • •••• •• •• •• ••• • •• •• • • •••• $3,660,000
30~ am cit=::;ic;:JI1•••••••••••••••••••••••••••••••••••••• 366,000
31 &1fervis . am a::lm:inistrati 364,0001Ct1 rna .............................

Total, a:J"'St:nrt..i. . . . . . . . . . . . . . . • . . . . . • . • . . . . 0 • • • • • • • • • • • • 4,390,000

5

Am::unt
SUbtotal Total

QJantity U1i.t U1i.t
o:st

cet:ailerl First o:st Ei5tinat.e
(e:ct.d:er 1986 Price Levels)

3gJH SIREEI' IEllNI'Irn PASIN
for A1:tern3.tives E-B E-AB E-EC arrl E-AEC

, ",

o:st
kct

No.

I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I



cetailed First o::st ESt:inBte (etnt.:in.m)
(ettd:ler 1986 Pr:i.re levels)

Q.lantity thit thit
o:st

35'lH SffiEEr IEIDn'ICN Bl>SlN (etnt.:in.m)
far Altelnatives E-B, E-AB, E-:OC, am E-AOC

L:urls & relcx:aticns:
I.arrls &~. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• $3, ()90, 000
!€lcx:ati.cns, utilities 1 Jcb IS 0
~, lands &relocations.•.•.•.......................... 3,090,000

~, flcxrl enruol,
35th street Detention Basin 7,480,000

6



EdI~~ Detention Basin 5,930,000

7

$0

840,000
840,000

$4,240,000
424,000
426,000

5,090,000

AIra.n1t.
SUbtat:al Total

IS1Jcb

QJantity lliit lliit
0:Et

D:rt:aile:1 First Q:st EStinate
(o::tcb:!r 1986 Price I.eve.1s)

Ielcx::Bticrs,
~lf cx:l.ll:'Se. • • • • • • •

'I'Otal, lands &relcx::Btians .

.'I'Otal, flcx:rl a::I Ilrol,

lards & mlcx::Bticns:
lards & c1::o:~........... ................................

Cl::n:rt::r\rticn:
09 Letent.icn tasin:

Diversirn & a::t Itro1
of water........... 1 Jcb IS $41,000
Cle:rrirg & grutt>.in:J 1 Jcb IS 4,500
E>a::avaticn, l::asin.. 531,000 Ci. 6.15 3,265,650
B3ckEill, toe...... 357 Ci. 2.60 928
~il............ 5,630 Ci. 21.00 118,230
stone.............. 2,040 Tan 15.50 31,620
Grc:ut:in:J~. 510 Ci. 88.30 45,033
!brtl.arrl C€![E! rt. . . . 3,590 avr 4.30 15,437
cutlet ~....... 1 Jcb IS 11,600
ESthetic treat:rrent. 1 Jcb IS 0
SUbtotal, oot:errt:icrl tasin. . . . . . . . . . . . . . . . . . . . 3, 533 , 998
~.i.e;. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 706, 002
'Ibtal, oot:a'Iti.m l:::asm .

30~ arrl <:migI1 .
31 SUpervisirn arrl ~tian.•..........•.•.•.•.....••...•

'I'Otal , <::x::I"'Etl:t.........................................

o:st
h:ct:

No.

lbte: ''ExI::avaticn, tasin" in::l1rl:!s 50% riwin:J arrl 50% a:J[IIU1.

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



Ct:st
1lc:d:

No.

retailed First o::st ESti.nate
(o::::t.dJer 1986 Prke I.evels)

Q.Janti.ty lliit lliit
Ct:st

FI!XD CXNJR)L

Q:n;t:ru:ti.cn:
09 D3t:enti.cn l:asin:

Diversia1 & o:utrol
of~.•••••••••. IJd::> IS
ClearinJ & grul:Din:J IJd::> IS
~ticn, l:as:in•• 523,000 Ci 6.15
Badcfill, toe....•. 170 Ci 2.60
Tbpsoil •••.•••••••• 5,630 Ci 21.00
sta"2•••••••••...•. 970 'Itn 15.50
Gra.rt:.inJ staa.arX. 242 Ci 88.30
RJrt.larrl CEllSIt•••• 1,710 O'IT 4.30
Qltlet.~••••••• IJd::> IS
EEthetic t:reabTent. IJd::> IS

BIIJIM:RE N:mH IEIEn'ICN Bl\Slli
far Al:t:errative E-AC

$41,000
4,500

3,216,450
442

118,230
15,035
21,369
7,353

11,600
o

SUbtotal, detent1an basin.................... 3,435,979
~i..e;................................ 684,021
1'bta.l,~ l::asin•••.•.•••••.••••••....••...••.....••

30~ am c::Ilef;~c;p; ••••• : ••••••••••••••••••••••••••••••••
31 SUpervis1an and ~tian••••••.•.•••••••••••••••••••••

rrb'ta.l , o:::t"'St:r\.'ct.ia1.........................................
Iarrls & relcx::aticns:

$4,120,000
412,000
408,000

4,940,000

Iarrls & ~......................... • • • • • • • • • • • • • • • • • • $0
lElcx::aticns,
cplf <D.IrSe. • • • • • • • 1 Jd::> IS
rrb'ta.l, lands &relocaticns••••••••...•••••••••••••••••••••

rrb'ta.l, flcx:rl cunol,
Edl~~ Detention Basin••..•••••••••.••••••••••.••.••

lbte: I~ticn, l:as:in" in:::lu:i:s 50% riwin:J and 50% (Xl1ll01.

8

840,000
840,000

5,780,000



Bil~ NbrDh Detention Basin•••.•••••..••...•......••..... 5,880,000

9

$0

840,000
840,000

$4,200,000
420,000
420,000

5,040,000

Arramt
SUbtotal Total

Q.lantity lliit lliit
CCst

Letailed First CCst EBtiIrate
(<L't:c:rer 1986 Price I..evels)

lards &~•••••••••••••••••••••••••••••••••••••••••••
Ielcx::Btirns,
g:>lf cnrrse........ 1 Jcb IS
rrota.l, lands &relcx::Btians•••••••••••••••••••.••.•••••••••

lards & relcx::Btirns:

'Ibtal, fla:d <Xlluo1,

CCst
krt.

No.

09 I:Etenticn t:asin:
Diversicn & cx:rrt:.:ro1
of water. . . . . . . . . . . 1 Jcb IS $41,000
Cl.~ & grulbi.n:J 1 Jcb IE 4,500
Ext::avatim, t:asin.. 528,000 Ci. 6.15 3,247,200
B:lckfill, toe...... 306 Ci. 2.60 796
~il............ 5,630 Ci. 21.00 118,230
stone.............. 1,750 Tbn 15.50 27,125
Grouting stanewatk. 436 Ci. 88.30 38,499
R:lrt.larrl CE!tent. • • • 3,080 00 4.30 13,244
eutlet WI::Jrl<s....... 1 Jcb IE 1l,600
ESthetic treatrrent. 1 Jcb IE 0
SUbtotal, _ t:asin.................... 3,502,193
Obntingencies................................ 697,807
Total, cE'te1t.i.m t:as.in•••••••••••••••••••••••.••••••••••.•

30~ am ~igr1..••••..•••••••.••••••••••.••••••••.•.
31 SUpervision am administration••••.••••••••••••.••••••••••••

rrota.l , c:x::::I"'St..n.rt.i.a1..........................................

NJte: ''Exr:avatim, t:asin" in:::luEs 50% riwi.n:J am 50% <XlIllOl.

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



Q:st.
Acct

No.

IStailErl First cmt EStinate
(~ 1986 Prioo Levels)

Q.lantity U1it U1it
Q:st.

A1ralnt
SUbtatal. Total

FID:O a:NIRJL

Cl:::rsb:tctirn:
09 IEtent..:i..a1 l::asin:

Diversicn & UJnol
of vat.er-•••••••.•.• 1Jcb IS
Clemin:] & grul:birq 1Jcb IS
ExJ:::avatirn, tasin.. 522,000 Cl 6.15
EBdcfill, toe•••••• 136 Cl 2.60
TOpsoil •••••••••••• 5,630 Cl 21.00
~.............. 776 'Itn 15.50
Gra.Itirg st.a'a-.mk. 194 Cl 88.30
fbrtl.arrl CESl'Blt.•••• 1,370 cwr 4.30
01t:.l.et.~ ••••••• 1Jcb IS
ESthetic treat:Irent. 1Jcb IS

~ N:mH IEIENI'ICN B\SIN
far Alternative E-AOC

$41,000
4,500

3,210,300
354

118,230
12,028
17,130
5,891

1l,600

°SUbtotal, detention basin.................... 3,421,033
~i...a;.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 688, 967
Total, cie:ta1ti..m resin...•..•..........•..................

30~ arrl ci3s.i.J;Jrl••••••••••••••••••••••••••••••••••••••31 SUpervisicn arrl ~tian .
Total,~...•••••••••••••••••.•••.••••••••••••••••

L:urls & relcnrt:icns:

$4, 1l0, 000
411,OOO
409,000

4,930,000

L:urls & ~..................... • • • • • .. • • • • • • • • • • • • • • • • $0Ielocaticns,
cplf cx::urse........ 1 Jcb IS
Total, lands &relocations.••••.•...•..•••.••••..•......••

Total, flcx:d UJ IUol,
~~~ Detention Basin.••.•.....•.•.•.•..•........•.

Note: l'ExJ:::avatIrn, tasin" :in::il.td=s 50% riwirq arrl 50% CXl11l01.

10

840,000
840,000

5,770,000



11

NJte: "&a:::avaticn, channel" in:::lu:ies 10% riwirq ani 90% CXltllUl.

6,300

9,380
7,770

86,500
138,000
25,600

247,680

16,632
66,030

$154,000
42,900

282,000

4,331,000
1,570,800

34,720
1,279,660
2,905,600
5,293,680
2,256,000
3,814,100
6,055,000

281,000

161,568
1,004,080

Am::urrt:
SUbtotal Total

lJc:b IS
lJc:b IS
IJoo IS

34,400 Cl $7.20

1,420,000 Cl 3.05
476,000 Cl 3.30

43,400 Cl 0.80
21,800 Cl 58.70
45,400 Cl 64.00
64,400 Cl 82.20
18,800 Cl 120.00

887,000 cwr 4.30
17,300,000 Il::s 0.35

IJc:b IS

540 IF 30.80
4,260 Cl 15.50

4,320 Ten 37.40
32,600 IF 30.80

3 Ea 2,100.00

14 Ea 670.00
lJc:b IS
lJc:b IS
lJc:b IS
lJch IS

lJc:b IS

Q-Jantity Ulit Ulit
o:st

D:!taiJ.a:l First o:st Estinate
(~ 1986 Price levels)

D=s::ripticn

]~ .

channel •.••.•••..••

of water .

channel .
Exr::avaticn,

Cttlp:lcterl fill .....
~fill,

Sharing....•..•••.•
&a::avaticn (blast:i.rq),

side drain........•

aampacted .
o:n::rete, invert•••
o:n::rete, footin:J..
nu:::rete, wlll.....
o:n::rete, tcp slab.
IbI:tl.ard careIt....
st.ool reinfarcare It
Invert ac:oess :rcmp:;
Invert aCO?SS

pavIng .

~tel:ase•••••
Asj;:ha.lt CXlcrete

~es•••••••••••

Fen:::ing, channel •••
st.ool picket gate,
singl~ve .
st.ool pi{:e gate,
singl~ve .

e::trEt:ru::Xicn:
09~:

Diversim & CXlluol

ARIZ.(N\ C1\NAL D:IVEI5ICN CHANNELr--a.JDIA CITY WN:H 'IO mE1IMY mAW
far Alterrative E-FD1

~systan....
~a;P.c fccilities
ESlli:!tic design
& ercsim a:ntrol. . 1,450,000
SUbtotal, channel......................••.••• 31,520,000
Obntingencies................................ 4,680,000
Total, channel....................•.......................$36, 200, 000

30 Engineering &design 3,620,000
31 Supervistan &~tian 3,580,000

1Otal, canstructian..••.••••.......•.....•..•.••....••.•..•• 43,400,000

Ct:st
Acct

No.

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



r.etailerl First a:st Fst:.inate (O::nt.iru:rl)
(o:::td:er 1986 Price Levels)

Ch;t
kct.

No.
Arrall1t

SUbtotal Total

ARI.ZCNA 00{llli IlIVER3Irn rnANNEI.r<IJDIA CITl WASH rro rnEAMY rnAW-O:::nt.iru
far Alternative E-FIM

I.anis & relccatia1S:
I.anis &~••••••••••••••••••••••••••••••••••••••••••• $16,800,000Ielccatia1S:

utilities:
Water.......... 1 Jcb IS $1,440,000
~.......... 1 Jcb IS 158,000
Gas. • • •• • • • • • • • 1 Jcb IS 46,000
'Iel~...... 1 Jcb IS 36,000
Total utilities......................... 1,680,000lbrls............ 1 Jcb IS 130,000Bt:i.cq:s.......... 1 Jcb IS 6,590,000

Total, roads &~.................... 6,720,000
Total, I'e1a::ati.a'E...................................... 8, 400, 000Total, lands &rela::ati.a'E 25,200,000

Total, flcx:rl en lb:ol,
N:rr. (Clrlia City W3sh to Dreamy Iraw) • • • • • • • • • • • • • • • • . • • • • •• 68 , 600 , 000

12
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6,300

161,568
9B8,6B0

9,380
7,770

86,500
138,000
25,600

16,632
66,030

231,120

$154,000
42,000

282,000

34,720
862,890

2,784,000
4,948,440
1,476,000
3,285,200
5,320,000

281,000

4,087,500
1,560,900

1Jcb IE
1Jd::> IS
1Jcb IE

32,100 Ci $7.20

1,340,000 Ci 3.05
473,000 Ci 3.30

43,400 Ci 0.80
14,700 Ci 58.70
43,500 Ci 64.00
60,200 Ci 82.20
12,300 Ci 120.00

764,000 cwr 4.30
15,200,000 Ib; 0.35

1Jcb IE

540 IF 30.80
4,260 Ci 15.50

4,320 'Itn 37.40
32,100 IF 30.80

3 Ea 2,100.00

14 Ea 670.00
1 Jcb IE
1Jcb IE
1 Jd::> IE
1Jcb IE

1 Jcb IE

Q-.lantity unit unit
o::st.

r:etaile:i First o::st. Est:imate
(cet:d:er 1986 PriCE Levels)

]~ .

~•..••.....

of~•••••••••••

channel .

~tian (blast..inJ),

~tian,

channel.........•..

Cl:n::tete, invert..•
G:n:::ret:e, footin;J .•
G:n:::ret:e, Yall •...•
G:n:::ret:e, tcp slab.
Fbrtlarrl CE!Ta It....
stool reinfarcara It
Invert aCO?SS rcmp:;
Invert aCO?SS

~ .

Ci::Ilp:lct:Erl fill .....
~fill,

lqJregate~.....
Asrhalt CUcrete

Fen:::in:J, d1arn::ll •••
stool picket gate,
singl~ve.•.•.••
stool p~ gate,
singl~ve..•...•
Manholes .
Side drain .

.Cl~ & gru1::bin:J
Sharing .

o:rstru:::tian:
09 Char1IEl:

Diversicn & cultral

ARIZCNA O\NAL DIVER':)ICN aJANNEI..r-aJDIA CITY VMi 'IO !:REAMY I:FAW
far Altema.tive E-A

~ system....
Hydrolcgic focilities
ESthetic design
& ercsicn o:::nb:ul.. 1,450,000
SUbtotal, channel••..•••.••••••.......••..••. 28,305,730
~iffi................................ 4,294,270
'Ibta.l, channel $32, 6()O, 000

30~ & design...... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 3,260,000
31 SUpervistan &administration•••••••••••••••••••••••••••••••• 3,240,000

Tbtal, aonstructian..........................•.............. 39,100,000

Ctst
Ao±

No.

NJte: "~tian, channel" in:::J..t.rl?s 10% riwin:J an:i 90% a::mn::n.

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



J:2tAj 1en First o:st EStinate (cmt.:iJurl)
(o:td:er 1986 Prire levels)

Q.Bntity thit thit
o:st

Arralnt
SUbtotal Total

ARIZCNA o.NAL DI:VERJICN rnANNEI.r<IJIJI crTl WASH 'ill mFJlMY rnAW-O::rrt.i.n
for Alternative E-A

I.an:ls & relcx:::aticns:
I.an:ls &~•••••••••••••••••••••••••••••••••••••••••• •$16, 8001000Ielcx:::aticns:

utilities:
~ utilities ~ $1,540,000

:R::a:')s. • • • • • • • • • • • 1 Jd:> IS 120, 000
Bl:'i.d}as. • • • • • • • • • 1 Jd:> IS 6, 170, 000
~, roads &~.................... 6,290,000
~,relocations 7,830,000
~, lands &relocations 24,630,000

~, flcx:::d a:t fUol,
1ICIX: (Orlia City wash to DreanTf Draw) • • • • • • • • • • • • • • • • • • • • • •• 63,730,000

14
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6,300

9,380
7,770

86,500
D8,000
25,600

16,632
66,030

236,160

$154,000
42,200

282,000

161,568
1,001,000

34,720
956,810

2,860,800
5,088,180
1,764,000
3,474,400
5,565,000

281,000

4,056,500
1,564,200

37.40
30.80

30.80
15.50

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS

670.00
IS
IS
IS
IS

3 Ea 2,100.00

14 Ea
IJcb
IJcb
1Jcb
1Jcb

4,320 'Itn
32,500 iF

1Jcb IS
1Jcb IS
1Jcb IS

32,800 Cf. $7.20

1,330,000 Cf. 3.05
474,000 Cf. 3.30

540 iF
4,260 Cf.

Q-.antity thit thit
Ctst

43,400 Cf.
16,300 Cf.
44,700 Cf.
61,900 Cf.
14,700 Cf.

808 , 000 Cl'lI'
15,900,000 Il:s

I·Jcb

Maile.:i First Ctst Est.inate
(ettd::er 1986 Pri.cE Levels)

~.•••....•.

pavlng•••..•••.••••

of water .

stde drain .

~te1::Ese.....
Asf:halt CLt crete

Fercin:J, channel ..•
steel picket gate,
sing1~ve......•
steel pip3 gate,
singl~ve..•....

channel...........•

~es•••••••••••

ladders .

ExJ::::avatim,
channel..•.....•...
Ctnpact:erl fill .....
~fill,

~, invert...
O:n::rel:e, :foot:.in:;J••
Ctu:::rete, v.al.l .....
CLt crete, tcp slab.
RJrtlanj CE!le It....
steel :re:infara:m:3It
Invert ao::a:;s rarrp:;
Invert ao:::e:;s

Clearin;J & grul:i:>:inJ
Sharing .
~ticn (blasting),

O::::n::rt:ru::m:
09 <llarJn:U:

Diversicn & CLt rlro1

ARIZCNA O\NAL DIVER3ICN~IA CI'IY WAEE 'IO I::REAMY mAW
for Alternative E-B

Dra.in:q3 systan••••
Hydralcgic facilities
ESthetic design
& e:rcsim cx:ulrol.. 1 Jcb IS 1,450,000
SUbtotal, channel 29,328,750
~i.e::;................................ 4,371,250
'Ibta.l, dBr'I"leil............................................. $32, 700, 000

30 Engineering &design..........................••............ 3,370,000
31 SUpervision &~tian•••••.•••.••••••••••••.•••••...• 3,330,000

Tbtal, aanstruet1an 40,400,000

Ctst
kct

No.

N:lte: "Excavatim, c:hanrel" irclilles 10% riwing ani 90% COlllUl.

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



r:st:ailerl First Ctst Fst:ina.te (CCnt:.:i.n.la:l)
(~ 1986 pdoo levels)

Ctst
kct.

No.
Q..antity Unit Unit

O:st

ARIZrnA C1\NAL IJIVER3ICN CHANNErr<lJrn:A CI'IY WASH 'IO rnFAMY rF.AW-O:rIt.:ir
far Al:tenative E-B

IiU1Js & relcx:Bticrs:
I.al"x:ls &~•••••••••••••••••••••••••••••••••••••••••• • $16, 800, 000Ie1a:aticns:

utilities:
Tbtal utilities......................... $1,540,000R:a:ls............ 1 Jcb IS. 120,000Bri.d:J=s. •. . ••••. • 1 Jcb IS 5, 880, 000

Tbtal, l:'C8is & ~........ • • • • • • • • • • • • 6, 0001000
Tbtal, relocations••....••.••........................... 7,540,000Tbtal, lands &relocations•...•........•.................. 24,340,000

Tbtal, flcx:xi (Xl rt:ral ,
l>l:rr. (C1rlia city W=lsh to Drea!l¥ Draw) • • • • • • • • • • • • • • • • • • • • • •• 64, 740, 000

16
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6,300

9,380
7,770

86,500
138,000
25,600

16,632
66,030

249,840

$154,000
41,100

282,000

4,239,500
1,498,200

34,720
1,080,080
2,892,800
5,170,380
1,872,000
3,590,500
5,740,000

281,000

161,568
1,013,320

Arra1nt
SUbtotal Total

IJdJ IS
IJdJ IS
IJdJ IS

34,700 Cf $7.20

1,390,000 Cf 3.05
454,000 Cf 3.30

43,400 Cf 0.80
18,400 Cf 58.70
45,200 Cf 64.00
62,900 Cf 82.20
15,600 Cf 120.00

835,000 (WI' 4.30
16, 400, 000 IJ::s 0.35

IJdJ IS

540 IF 30.80
4,260 Cf 15.50

4,320 'Itn 37.40
32,900 IF 30.80

3 Ea 2,100.00

14 Ea 670.00
1JdJ IS
1JdJ IS
IJdJ IS
1JdJ IS

IJdJ IS

Qlantity Unit Unit
coot

Iet:ailerl First coot EStirrate
(ert.d::er 1986 Price Levels)

~••.......•

Channel.•....•..••.

Channel •.•.•••.••..
ExaIvaticn,

of water .
Clearirq & grul:binJ
Shari..r"g'••••••••••••
ExaIvaticn (blastirg),

Cl::Irp3cte:l fill .....
Mic:oillan:n.1s fill,

ladders .

.
~ .

Cl:t crete, invert...
Cl:t crete, foot:irq•.
<J::rcrete, Y.all •••••
Cl:tcrete, 'tq) slab.
Fbrtlarrl careIt....
steel reinforr:ara1t
Invert ao:::e;s ranp;
Invert ac:o:?SS

MBnhoies .

Fen::i..r"g', c:h:un:l ...
Sl-...eel pid<et: gate,
singl~ve••.••..
ste:>~ piIB gate,
single-drive••.••••

h;gregatel::ase•••••
Asfi1alt a::n:::rete

G::r'E't::ru:tim:
09 ClJanrel:

Diversion & a:utJ::ol

ARI:ZC:NA C1\NAL DIVER3ICN rnANNEIr-<l.JDIA CITY Wi\EH 'ID mE1IMY mAW
for Alternative E-C

side drain......•••
I:lra.ira:}3 systan....
H;ydrolcgic facilities
EStl1etic design
& ercsim a:ntrol.. 1,450,000
SUbtotal, Channel•.•••..•....••...•.•..•••••• 30,110,220
~ies................................ 4,489,780
Total , Channel............................................ $34 , 600 , 000

30 ~i..r"g'& desigI1 ' . . . . . . . . . . . . . . . . . . . . 3,460,000
31 Sqpervision &administnatian 3,440,000

TOtal, aanstruct1an 41,500,000

N:Jte: ''Ela::avatim, dhannel" in::l1.rl:s 10% riwi..r"g' ani 90% CXllllOl.

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



Mailed First Ctst F.st::inate (Q:ntirua:l)
(oct.ci:er 1986 Price Levels)

Ctst
hx:t

No.
<)Bntity lliit lliit

a:st
Am::::unt

SUbtot.al Total

ARIZ(NA <:1INMJ m:vER3ICN CEANNEI:r<I.JDI CI'IY WASH 'IO rnE'N1Y rnlIW-O:ntin..m
far Alt:e.rmtive E-C

lards & mlc:x:atiCl1S:
lards &~••••••••••••••••••••••••••••••••••••••••••• $16,800,000
I€lc:x:atiCl1S:

utilities:
TOtal utilities......................... $1,650,000

Im:ls. • • • • • • . . • • • 1 JdJ IS 130,000
~.......... 1 JdJ IS 6,460,000
~, roads &~.................... 6,590,000
Total, mlocatians 8,240,000
~, lands &relocations•••••.•..•.•••••••••••.•....•••• 25,040,000

'Ibtal, flcxrl enItral,
KIT:. (a.rlia Ci.ty W3sh to DI:ean¥ Draw) • • • • • • • • • • • • • • • • • • • • • •• 66, 540, 000

18



Fl(X)[) a:NlIDL

6,300

161,568
991,760

9,380
7,770

86,500
138,000
25,600

218,160

16,632
66,030

$154,000
40,400

282,000

3,751,500
1,557,600

34,720
592,870

2,649,600
4,800,480
1,027,200
2,962,700
4,865,000

281,000

3.05
3.30

IS
IS
IS

$7.20

30.80
15.50

37.40
30.80

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS

670.00
IS
IS
IS
IS

1Jcb
1Jcb
1Jc:b

3 Fa 2,100.00

14 Fa
1Jcb
1Jcb
1Jcb
1Jcb

30,300 CY.

4,320 Ten
32,200 IF

1,230,000 CY.
472,000 CY.

540 IF
4,260 CY.

43,400 CY.
10,100 CY.
41,400 CY.
58,400 CY.
8,560 CY.

689,000 cwr
13 , 900,000 IJ:s

1Jd::>

Q.Jantity lliit lliit
O::st

]~ .

~...•......

channel .

channel .
Exalvaticn,

Clearirq & gru1:binJ
Sharing .
Exalvaticn (b1astirg),

of water .

o:n::rete, invert...•
G:t crete, f~••
G:t crete, v.el.l •••••
encrete, tq:> slab.
Rn:tl.arrl eatB It....
steel reinfar03IB It
Invert ac:a:ss ranp:;
Invert aco?SS

~ .
FercinJ, channel •.•
steel picket gate,
sinJl~ve••.•••.
steel piIB gate,
sinJ1~ve••.... ~

Ct:rtp3cted fill .....
Mi.scell.ara::u fill,

Manholes .

1q:Jre:;atel::ase....•
Asf:halt cucrete

Ctrst:ru:ti.cn:
09 <l1ar'fill:

Diversicn & curt::ro1

19

cetailed First o:st Fstirrate
(CX;td::er 1986 Price levels)

ARIZCNA C1\NAL DIVERSICN rnANNEIr--aJDIA CI'IY WAE}I 'ill rnE1IMY IFAW
for Alternative E-AB

Side drain..•......
~ system.•••
HydralOJic focilities
ESttet.ic design
& ercsicn o:ntrol.. 1 Jcb IS 1,450,000
SUbtotal, channel 26,176,770
~ie;.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3,923,230
'Ibta.l, channel ...........•................................$30, 100, 000

30~ &design 3,010,000
31 SUpervisicn &administration••••••••••••••••••••••••••••••.• 2,990,000

'Ibta.l, ccnstructian 36,100,000

N:Jte: ,~ticn, channel" in:::ltrl2s 10% riwinJ am 90% CUllIOl.

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



D:rt:ai.lErl First O:st ESt:inat:e (Ccnt.:iIu:d)
(ettd:er 1986 Pr~ I.evels)

No.
Q.Bntity lhit lhit

O::st
Am::unt

SUbtotal Total
ARIZCNA CANAL DIVER3ICN CHANNEr.r<1JDIA CI'IY WASH 'IO rnE.bMY rnAW-a:nt:iJurlfor Alternative E-AB

Iarrls & relcx:atims:
Iarrls &~••••••••••••••••••••••••••••••••••••••••••• $16,800,000Ielc:x:atims:

utilities:
Tbtal utilities......................... $1,350,000ICais....... ..... 1 Jcb IS 100,000~.......... 1 Jcb IS 5,440,000Tbtal , l:"'Cl3CIs & bri..£:J:Jes.. ••••••••••••••••. • 5, 540 , 000Tbtal, relocations.•.••..•..........•................... 6,890,000Tbtal, lands &relocations

23,690,000
Tbtal, flcx:rl cu lum,
N:JJ: (Clrlia City wash to Dreamy Draw) • • • • • • • • • • • • • • • • • • • • • •• 59, 790, 000

20
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Note: "Excavatim, dhannel" in:::lu::1es 10% riwin:.J am 90% CX:tIltOl.

6,300

9,380
7,770

86,500
D8,000
25,600

16,632
66,030

226,800

$154,000
40,200

282,000

34,720
722,010

2,835,200
4,923,780
1,308,000
3,194,900
5,215,000

281,000

161,568
1,007,160

3,965,500
1,551,000

Am:::urrt
SUbtotal Total

3.05
3.30

37.40
30.80

30.80
15.50

IS
IS
IS

$7.20

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS

670.00
IS
IS
IE
IS

3 J;a 2,100. 00

IJcb
IJcb
IJcb

14 Ea
1Jcb
1Jcb
IJcb
1Jcb

4,320 'Itn
32,700 IF

31,500 Ci

1,300,000 Ci
470,000 Ci

540 IF
4,260 Ci

Q..Entity Ulit Ulit
CtEt.

43,400 Ci
12,300 Ci
44,300 Cl
59,900 Ci
10,900 Ci

743,000 cwr
14, 900, 000 Il:::s

IJcb

r:etailErl First CtEt. EStinate
(cetdJer 1986 Price I.eve1s)

channel .

Clear.irg & grul:bi.n:J
Sharing .
~tim (blast.rrg),

of water .

~ .

ladders .

channel .
Exl:avatim,

G::np:rl:a:1 fill .....
~fill,

~ .

s1de drain .

Ct:! crete, invert..•
0::1 crete, f<XJt:.inJ••
Ctrc:ret:e, VJal.l •••••
Ct:! crete, 'tq) slab.
R:lrtJ..an::l calBIt•...
st.rel relnforo:rrent
Invert ac:x::ess :ranp:;
Invert acre:s

lq:Jregatel:::ase...•.
AsI:halt cx:n::::rete

Ferl:;i.n:J, channel ..•
st.rel picket gate,
single-drive.••••••
steel pife gate,
single-drive•.••.••
Manholes•••••••••••

O:::t'Et:ru±im:
09 01arnE.1:

Di\Iel'Si.cn & a:ntrol

AR:IZCl'-lA CANAL DIVER3ICN ClIANNEIr-aJDIA CITY VMi 'IO rnE1\MY mAW
for Alternative E-AC

~ systan....
~o;#.c facilities
ESthetic design
& era;i.cn a:ntrol. . 1 Jcb IS 1,450,000
SUbtotal, dhannel 27,708,550
Cbntingencies.••..•..••• ~.................... 4,191,450
'I'tJta.1 , channel............................................ $31, 900, 000

30~ &design 3,190,000
31 SUpervision &adrninistratim.••••••••••••••.••••••••••••.•.• 3,210,000

1t:1ta.l, cx::J"5t:rtrtirn......................................... 38, 300, 000

CtEt.
Acx±

No.

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



retailed First Q:st ESt:i.rrate (Ct:ot:.i.Iurl)
(o±d:er 1986 Prioo I.eve.ls)

o:st
kct:

No.
Q..1antity Urit Urit

o:st
AIra.1nt

SUbtotal Total
ARIZCNA~ IIDJER:)ICN CHANNErr<J.JmA CI'lY WASH 'IO rnEmY rnAW-O::nti.ruEfar Alte.m:Itive E-PC

lards & relcx::aticns:
Iarrls &~••••••••••••••••••••••••••••••••••••••••••• $16,800,000IElcx::ati..crs:

utilities:
Tbtal utilities......................... $1,430,000lb:rls. • . • • . . • . . . . 1 Jcb IS 110,000Bridges.......... 1 Jab IS 5,800,000Tbtal, roads &~.................... 5,910,000Tbtal, relc:x::a.t.iaE...................................... 7, 340 I 000'Ibtal, larm & relcx::atia's

24,140,000
Tbtal, flcx:rl a::a IUal,
N:I12 (a.rlia City W3sh to~ Draw) ••••••••••••••••••••••• 62,440,000

22
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6,300

9,380
7,770

86,500
138,000
25,600

16,632
66,030

231,120

$154,000
40,600

282,000

161,568
1,016,400

3,965,000
1,544,300

34,720
792,450

2,828,800
4,981,320
1,464,000
3,276,600
5,320,000

281,000

37.40
30.80

30.80
15.50

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS

670.00
IS
IS
IS
IS

3 Ea 2,100.00

14 Ea
1Joo
1Joo
1Joo
1Joo

4,320 Tc:t1
33,000 IF

1Joo IS
1Joo IS
1Joo IS

32,100 C:l $7.20

1,300,000 C:l 3.05
471,000 C:l 3.30

540 IF
4,260 C:l

Q.antity Urit Urit
Ctst

43,400 C:l
13,500 Ci.
44,200 Ci.
60,600 C:l
12,200 C:l

762,000 (WI'

15,200,000 Il::s
1Joo

D:!tailErl First Cl:Et Estirrate
(ectd:er,1986 Price Levels)

I:Es::ripticn

~.........•

~ .
~tirn (b.1.ast:..i.n;),

of water .

Exl:avaticn,

] a::i::E'S. • • • • • • • • • • •

channel .

channel .

stde drain••..•....

.
pavIng.••..........

~es•••••••••••

ctn:::ret:e, invert••.
encrete, foot.in:;r.•
ctn:::ret:e, v.ell .•..•
o:n::rete, tcp slab.
RJrtlard care1t...•
steel reinfor:anaIt
Invert. aCO?SS ranp;
Invert. ac:oess

Ferc~, channel •••
steel picket gate,
sing1~ve .
steel p~ gate,
sing1~ve .

hRraJatel:ase.....
As{:halt a:::t crete

~fill.....
M:i.s:E.lJ..ara fill,

a:nstru::ticn:
09 01anrl:ll:

Diversicn & cx:ntro1

ARIZCNA rnNAL DIVER3I<lf <liANNEI.r-<lJDIA CIT'i WAEE 'IO I:REN1Y rFAW
for Alternative E-B::

~ systan.•••
~cgic facilities
ESthetic design
& erc:sim cx:ntrol.. 1 Joo IS 1,450,000
SUbtotal, channel 28,190,090
<:t:I:~i.es................................ 4,209,910
'Ib'ta.l,~ •••••••••••••••••••••••••••••••••.•••••••••• $32,400, CX)()

30~ & design........................................ 3,240,000
31 SUpervision &administnatian.........................•...... 3,260,000

Tbtal, aanstructian....................•..•••••...•.•..•..•. 38,900,000

Ctst
Ac:rt.

No.

N:Jte: "Exl:avaticn, c.:harIn:ll in:::llrles 10% riwirlJ ani 90% a:Ulll:::ll.

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



I:EtailErl First. o:st EStiIrate (a:rrt:irD.:a:i)
(o::tcb:!r 1986 Price I.evels)

QJantity unit unit
Ct:st

Arra.Int
SUbtotal Total

~ O\NAL ITIVER':lICN CRl\NNE[r{!J[)! crTi WASH 'IO rnEAMY rnAW-O::nt.irue
far Alternative E-OC

I1m:Js & :relocatims:
, .I.arl:::js &~••••••••••••••••••••••••••••••••••••••••••• $16,800,000I€.lcx:atims:

utilities:
Tbtal utilities......................... $1,480,000

Ibais. • • • • • • • . • • • 1 Jcb IE 110, 000
Bd~.......... 1 Jcb IE 5,600,000Tbtal, roads &~.................... 5,710,000
Tbtal, :relocations 7,190,000Tbtal, lands &:relocations 23,990,000

Tbtal, fla:xj co rt::r:ol,
J:>J:I£. (Cl.dia Ci.ty wash to Dreamy Draw) • • • • • • • • • • • • • • • • • • • • • •• 62 , 890, 000

24
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N:Jte: "ExJ:::avatim, channel" i.rclu::les 10% ri.W~ ani 90% CUlllCt1.

6,300

9,380
7,770

86,500
138,000
25,600

16,632
66,030

209,520

$154,000
39,000

282,000

3,721,000
1,544,400

34,720
476,057

2,688,000
4,742,940

879,600
2,868,100
4,725,000

281,000

161,568
1,013,320

AIra1nt
SUbtotal 'Ibtal

37.40
30.80

30.80
15.50

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS

670.00
IS
IS
IS
IS

3 Ea 2,100.00

14 Ea
1Jd:>
1Jd:>
1Jd:>
1 Jd:>

4,320 Tc:n
32,900 IF

1 Jd:> IS
1 Jd:> IS
1Jd:> IS

29,100 Ci $7.20

1,220,000 Ci 3.05
468,000 Ci 3.30

540 IF
4,260 Ci

43,400 Ci
8,llO Ci

42,000 Ci
57,700 Ci
7,330 Ci

667,000 cwr
13,500,000 Il:s

1Jd:>

Q..lantity U1it U1it
o:st

retaila:l First o:st EstiJrate
(cct:.ci::er 1986 Pri.a= levels)

]~ .

Ftn:tl.arrl e::at"Blt••••

channel .

channel .

~ .

~tim (blast:inJ) ,

Cl:I crete, invert...
etn::rete, f~••
Cl:I crete, v.ell •••••
Cl:I crete, tcp slab.

of water .

steel :reinfan:::an:!It
Invert aCD?SS ranp;
Invert aCD?SS

Cle:rrirg & grutbirg

Exl::E.vatim,

Sharirg .

<l:l1pactEd fill .....
Mi.s::e.l1.are. fill,

hRre:jdt.e l:ase•••••
Asfhalt encrete
pav1ng•••••••••••••

Manholes .

Fen::::irg, ci1ar'nU•••
steel picket gate,
sirgl~ve•••.•••
steel piIE gate,
sirgl~ve••.••••

side drain .

<:tn:::;t::nctim:
09 01arID2l:

Diversirn & en Itrol

AR:IZ<:NA CANAL illVER:>Irn CHANNELr--aJDIA crIY VMi 'IO mE1IMY IF.AW
for Alternative E-AOC

~ systen••••
JttdrolCXJic facilities
ESthetic design
& errsim a:t Ilrol. . 1 Jd:> IS 1,450, 000
SUbtotal, channel 25,626,437
~~................................ 3,873,.563
'Ibtal, ci1ar'nU $29, 500, 000

30~ & ~iC3I1.. •• . ••• • •• •• • •• • . •• •• •• •• •• . • •• •• •• • . •• 2,950,000
31 SUpervisirn &administratim.••••••••••••••••••••••••••••••• 2,950,000

Tbtal, aanstructian 35,400,000

Cl:st
kx:t

No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I



cetaile:i First a:st EEtiIrate (Ctntin.lerl)
(ettd:er 1986 Price I..evels)

Q-Bntity lliit lliit
O:st

Arramt
Subtotal Total

ARI.ZCNA~ DIVER3ICN rnANNEI:.r-aJDI CI'lY WASH 'TO rnEAMY mAW-O::nt.irue:
far Altern:ltive E-AOC

I.ilrds & relcx::atims:
Iar'rls &~••••••••••••••••••••••••••••••••••••••••••• $16,800,000I:elcx::atirns:

utilities:
~ utilities......................... $1,270,000Ib:rls............ 1 Jcb IS 100,000Br"i.d}:!s.......... 1 Jcb IS 5,300,000
~, roads &~.................... 5,400,000
~, relcx:::ati..a"5...................................... 6 , 670 , 000Total, lands &relcx:::ati..a"5 23,470,000

~, flcx:rl enrt:::ral,
NJX:. (Qliia Ci.ty wash to Dreamy Draw) • • • • • • • • • • • • • • • • • • • • • •• 58 , 870, 000
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ARIZCNA C1INAL illV.ER3ICN~ mAW 'ill CAVE mEEK
for Alternative E-FI.M

4,200

8,040
2,930

67,000
23,000

11,704
64,480

320,250

$154,000
36,000
58,000

3,640,000
1,204,500

28,720
1,502,720
2,131,200
3,575,700
1,344,000
2,846,600
4,445,000

72,000
148,000

157,454
1, ()()l, 000

Arra.Int
SUbtotal Total

2.60
3.30

IS
IE
IS

$6.10

1Joo
1Joo
IJcb

52,500 Cl

1,400,000 Cl
365,000 Cl

35,900 Ci 0.80
25,600 Ci 58.70
33,300 Cl 64.00
43,500 Cl 82.20
11,200 Ci 120.00

662,000 (WI' 4.30
12,700,000 IJ:::s 0.35

1Joo IS
1Joo IS

380 IF 30.80
4,160 Ci 15.50

4,210 'Itn 37.40
32,500 IF 30.80

2 Ea 2,100.00

12 Ea 670.00
1Joo IS
1 Joo IS
1Joo IS

1Joo IS

~ty lliit lliit
erst

D:rl:ailErl First erst Estinate
(cx±.c.Cer 1986 Prioo Levels)

Ela:avatirn (CLllIlU 1) ,

channel .

Ladders .

~ .

channel .•' ••.•......

Cl::rcrete, invert...
etn:::rete, foot:.in;J.•
etn:::rete, \\all ....•
O:n:rete, tcp slab
Ibrtlarrl celiSIt....
stEcl re.inforcarent
Iet:ainin:J \\all .....
Invert aCXESS ranps
Invert aCXESS

Ct1Tp:d:.Erl fill .....
Mi.s:E.1.1.ara: fill.

Clearirq & grul:bi.rl:;J
Sharing...•....••.•
ExcBvatirn (blast:.in;J),

of water .

Fen:::i.rl:;J, cnmn::u ...
stEcl pid<et gate,
si.rl:;J1~ve......•
steFl p~ gate,
singl~ve.•••••.

kRregate J::ase•.•••
Asfhalt cxn::rete
pavement .

~es•••••••••••

O:::nst::ru±i.rn:
09 Cl1arIrEl:

Diversion & arrtrol

side drains .
Jtttlrolcgic facilities
ESthetic de3ign
& ercsicn arrtrol. • 1, 570, 000
SUbtotal, channel.....•••......•.•.....••.•.• 24,416,498
Obntingencies................................ 3,683,502
Total, d1Elr1rle!J. .••.••••.••••••••••••••••••••••••••••••••••• $28, 100, 000

30 ~i.rl:;J & ~igI1.. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 2,810,000
31 SUpervision &administration 2,790,000

Total, CXJ1Struct.ion......................................... 33, 700, 000

erst
h:x±

No.

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



Maila:i First o::st EStinate (Ontiru:rl)
(ett.cb?r 1986 Prire I.eveJ.s)

O:st.
Ao:±

No.
Q..1antity lliit U1it

o:st

ARIZCNA~ DIVER3ICN~ mAW'IO CAVE mEEK (Ct:rltin.a:i)
far Alternative E-Frn

Iarrls & relcx:ati.cn3:
Iarrls &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000
Ielcx::aticns:

utilities:
water.......... 1 Jab IS $225,000
sewer.......... 1 Jab IS 240,000
Gas............ 1 Jcb IS 33,000
fa..er.......... 1 Jcb IS 14,000
Teler:hcn=. •. •. . 1 Jab IS 28,000
1btal utilities......................... 540,000

Iba:1s............ 1 Jab IS 310,000
Br:i.d:J=s.......... 1 Jab IS 3,820,000
'Ibta.l., rcaCls &~.. • • • • • • • • • • • • • • • • • • 4, DO, 000
'Ibta.l., ~ocatians .••.••••••••...•.•.•...••.........••.. 4,670,000

'Ibta.l., lands &~cx::atians...........•......•...•.•....... 24,870,000

'Ibta.l., flcx:rl <Xl rt::rol ,
'N.:rr. (D:t:"ea:rlW D:t:'mv to eave a:-ee:k) . . . . . . . • . • • . . . . . . . . . . . . . . . .. 58,570,000
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4,200

8,040
2,930

67,000
23,000

$154,000
35,600
58,000

11,704
64,480

312,320

157,454
1,001,000

3,614,000
1,204,500

28,720
1,485,1l0
2,131,200
3,575,700
1,344,000
2,838,000
4,410,000

72,000
148,000

2.60
3.30

IS

IS
IS

37.40
30.80

$6.10

30.80
15.50

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS
IS

670.00
IS
IS
IS

2 Ea 2,100.00

lJc:b
IJdJ
IJdJ

12Ea
IJd:>
IJd:>
IJd:>

51,200 Cf.

4,210 'Itn
32,500 IF

I, 390, 000 Cf.

365,000 Cf.

380 IF
4,160 Cf.

Q..Entity Ulit Ulit
Ctst

35,900 Ci
25,300 Ci
33,300 Cf.

43,500 Cf.

11,200 Cf.

660,000 cwr
12,600,000 Ib:;

IJd:>
IJd:>

~.........•

Exr:avaticn (a:ullCl1),

of water•••••••••••
Cl.~ & g:ruli:>in:J
~ .
Exr:avaticn (blast.i.n:1),

channel .
channel .

ladders••••.•••••••

Ct:Itp:lct:a:i fill .....
Mis.:.:el.lan:n fill.

pavement•••••.•..••

Ieta..in.i.rg' \Iall ....•

Fen:::in:J, channel ...
steel picket gate,
sing1~ve .
steel p~ gate,
singl~ve .

hRre:jate rese.....
Asfhalt cox::rete

c.a x::rete, invert..••
c.a x::rete, foot..:in:J..
Ct:n:::rete, \Iall .....
CtIcrete, tcp slab
Ibrtlan:i CBIB It....
steel reinfa:rCE!lB It

Manholes••.•••.••••

rEtailed First Ctst Estirrate
(Cd:.dJer 1986 Pri~ Isvels)

Ct:rst::rlcti.cn:

ARIZCNA C7\NAL IJIVER:iICN~ mAW 'IO CAVE rnEEK
far Al~ve E-A

29

09 Cllar'n3l:
Divers.icn & CO no1

side drains...•...•
~OJic focilities
ESthetic design
& eroo.icn a:nt:rol.. 1 Jd:> IS 1,570,000
SUbtotal, channel 24,320,958
Obntingenc1es................................ 3,679,042
'Ibta.l , channel............................................ $28 , 000, 000

30~ &design•••••••.•••••.•••••••••••••••••••••••..• 2,800,000
31 SUpervision &~tian 2,800,000

'Ibta.l, ~.........................................33,600,000

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



retailed First o:st EStinate (Cl::ntiru:rl)
(<:ctd:er 1986 Price Levels)

o:st
l\o±

No.
Q.Jantity lliit lliit

Q:st,

ARIZ(Nl\ (11.NAL IJrVEffiICN~ mAW'IO C1\VE mEEK (Cl::ntiru:rl)
far Alternative E-A

lards & relcx::aticns:
lards &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000
Ielcx::aticns:

utilities:
Tbtal utilities......................... $533,000

Fbads............ 1 Job IS 307,000
~.......... 1 Job IS 3,800,000
Tbtal, roads &~.................... 4,107,000
Tbtal, relc:x::at.iaE...................................... 4,64-0,000

TOtal, lands &relocations 24,840,000

TOtal, flcxrl a::I ttl:al. , .
NJr. (I:lr'eaIr¥ Draw to cave Creek) • • • • • • • • • • • • • • • • • • • • • • • • • • •• 58,440,000
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4,200

8,040
2,930

67,000
23,000

304,390

li,704
64,480

$154,000
35,000
58,000

28,720
1,408,800
2,131,200
3,575,700
1,248,000
2,786,400
4,340,000

72,000
148,000

3,536,000
1,201,200

157,454
1,001,000

$6.10

2.60
3.30

37.40
30.80

IS
IS
IS

30.80
15.50

670.00
IS
IS
IS

0.80
58.10
64.00
82.20

120.00
4.30
0.35

IS
IS

2 Fa 2,100.00

IJd:>
IJoo
1Jd:>

12 Fa
1Joo
IJd:>
1Jcb

49,900 Cf.

4,210 'Itn
32,500 IF

1,360,000 Cf.
364,000 Cf.

380 IF
4,160 Cf.

35,900 Cf.
24,000 Cf.
33,300 Cf.
43,500 Cf.
10,400 Cf.

648,000 GVI'
12,400,000 Il:s

1 Jd:>
1 Jd:>

Q.Bntity Unit Unit
CCst

retaila:i First CCst EstiJrate
(ect.d::er 1986 Pr:i.c:s levels)

]~ .

channel •.•.••.•••..

~...•......

channel•..•.......•

Sharing .
:E)a:avaticn (bla.st.:inJ),

:E)a:avaticn (CXII110 1) ,

Cl:t"crete, invert•.•
O:::l crete, foot.irq••
ctrcrete, w:til •..••
O:::l crete, tc:p slab
R:Jl:tlan:l ce:IBIt....
steel reinfara3IBIt

side drains .

Jq:Jreqatel:ase.....
As{:tlalt (XIcrete

C1:Ilp:ctej fill .....
M:i.a:lill.are: fill.

leta..i..rli..r w:til •••••

pavement••..•...••.
Fercin;J, ci1arn:!l •••
steel picket gate,
sing1~ve .
steel piIE gate,
sing1~ve..•....
~es•••••••••••

09 Cl1arJrEl:
Diversim & a::ntro1
of water..•......••
Clearirg & grul:bin;J

31

~ C1\NAL rn.vER3ICN CHANNEI.r---rnE mAW '10 CAVE mEEK
for Alternative E-B

Ittdrolcgic fcd.liti.es
ESthetic de;ign
& ercsim a:nt:rol. • 1 Jd:> IS 1,570, 000
SUbtotal, channel..•....•..••..•.•..••..•.... 23,937,218
~~................................~ 3,.562,782
rrtJta.l,~ •••••••••••••••••••••••••••••••••••••••••••• $27, .5CX) , 000

I • ~'30~ & ~1gI1......................................... 2,750,000
31 SUpervision &~tian 2,750,000

rrtJta.l, oanstructian 33,000,000

a:st
Ao±

No.

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



IEtailerl First O::st ESt:inate (Ct:nt.irJtBj)
(ectcber 1986 Pric:e I.evels)

o:st
k:ct

No.
Q.mItity unit unit

O::st
Arra.mt

SUbtotal Total

AAIZCNA C1INAL IJIVER)!CN~ mAW rro CAVE mEEK (Ct:nt.irJtBj)
far Alternative E-B

Ianis & relcx:aticns:
Ianis &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000IEla::aticrs:

utilities:
TOtal utilities......................... $514,000Roads............ 1 Jab IS 296,000

~.......... 1 Jab IS 3,670,000Total, roads &~.................... 3,966,000
Tbtal, relocations...•.••......................•........ 4,480,000Tbtal, lands &relocations...............................• 24,680,000

Tbtal, fl<Xrl en rb:ol,
~ (I:lr'ea1l¥ Draw to cave Creek) • • • • • • • • • • • • • • • • • • • • • • • • • • •• 57,680,000
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4,200

8,040
2,930

67,000
23,000

11,704
64,480

$154,000
35,700
58,000

316,590

28,720
1,490,980
2,131,200
3,575,700
1,344,000
2,842,300
4,445,000

72,000
148,000

3,640,000
1,204,500

157,454
1,001,000

Arrall1t
SUbtotal Total

2.60
3.30

37.40
30.80

30.80
15.50

$6.10

IS
IS
IS

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS
IS

670.00
IS
IS
IS

2 Ea 2,100.00

IJd:>
IJcb
1Jcb

12 Ea
IJd:>
1 Jd:>
IJd:>

51,900 Ci

4,210 Ten
32,500 IF

1,400,000 Ci
365,000 Ci

380 IF
4,160 Ci

35,900 Ci
25,400 Ci
33,300 Ci
43,500 Ci
11,200 Ci

661,000 cwr
12, 700, 000 I.l::s

1 Jd:>
IJoo

Q..Entity Ulit thit
e:tst

cet:aile:i First e:tst EStinate
(Q::td:er 1986 Price I.sve1s)

~.......••.

]~ .

O::rl::r'ete, va.ll ••••.

pavement•..........

Exl:avaticn (<XllllU 1) ,

Channel .

Channel .

Ct1 mete, invert.••
ct:n::rete, fcot:.in.J..

Ct1 crete, tcp slab
Ibrtlarrl cete1t•••.
steel reinforcalB It
~va.ll•••••
Invert acx:ESS ranp:;
Invert aCO?SS

Cl:Ilp3ct:Erl fill .....
Mis::e1.1.an:n1 fill.

~egatel:aro•••••
AsI:halt <Xl crete

of~•••••••••••

Sharing .
Exl:Bvaticn (blasti.rq),

Fen:::.irg, d1arJrcl •.•
steel picket gate,
singl~ve .
steel piI=e gate,
singl~ve.•.....
~es•••••••••••
s1de drains .

Q::n:;tru±im:
09 01anrEl.:

Diversicn & 0:1no1

ARIZCNA G\NAL DIVER3ICN CliANNEI.r--i:R mAW TO CA.VE CREEK
for Alternative E~

~cgic facilities
E5t:b:!tic design
& ercsicn a::ntrol. • 1 Jd:> IS 1,570,000
~1~ ••••••• ,..................... 24,396,498
Cbntingenc~................................ 3,703,502
Total, d1arJrcl $28, 100,000

30 Engineering &design 2,810,000
31 SUpervision &administration•••••.••.•.••••••••••••••••••••• 2,790,000

Total, a:Il5t.rl..:Jc:e:t1..'....................................... 33 I 700, 000

o:st
Ao±

No.

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



retaile1 First Q:st ESt:i.rrate (Cl::rIti.nJ..m)
(ett.d::er 1986 Pri.re levels)

Q:st

1Ia±
No.

QJantity lliit lliit
O::st

ARJ:Z(Nll.~ mvER3ICN~ mAW 'ID CAVE mEEK (Cl::rIti.nJ..m)
far Alternative E-c

ranis & relcx::ati..as:
Ianis &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000
Ielocaticn3:

Utilities:
Tbtal utilities......................... 533,000

Roads............ 1 Job IS 307,000
BridJ=s.......... 1 Job IS 3,820,000
'Total, reads & bricges.... . . .. . . .. .. .. .. . . 4, 127,000
'Total, relocations 4,660,000

'Total, lands &relocations••.••••••••••••••••...•••••••••• 24,860,000

Tbtal, flcx::d cnlLtal,
1\C1X: (~ Draw to cave C::'eek) • • • • • • • • • • • • • • • • • • • • • • • • • • •• 58,560,000
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4,200

8,040
2,930

67,000
23,000

li,704
64,480

$154,000
34,900
58,000

300,120

157,454
1,001,000

3,536,000
1,204,500

28,720
1,379,450
2,124,800
3,551,040
1,248,000
2,760,600
4,340,000

72,000
148,000

2.60
3.30

37.40
30.80

30.80
15.50

IS
IS
IS

$6.10

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS
IS

670.00
IS
IS
IS

2 Ea 2,100.00

1Jcb
IJcb
1Jcb

12 Ea
1Jcb
1Jcb
1Jcb

4,210 Ten
32,500 IF

49,200 Ci

1,360,000 Ci
365,000 Ci

380 IF
4,160 Ci.

QJantity U1it U1it
a:st

35,900 Ci
23,500 Ci.
33,200 Ci.
43,200 Ci
10,400 Ci.

642,000 cwr
12, 400, 000 IJ::s

1Jcb
1Jcb

D:rt:a.ilErl First o::st EStirrate
(e:ctd:er'1986 Prioo levels)

Clearirq & grul:binJ
of water .

Exr:avatim (CUIllQ 1) ,

Channel .

~ .
~tim (b1ast.:irg),

channel .

ladders .

Manholes .

pavement.•.........

CtJTp:lct:a:i fill .....
~fill.

~•.........
a:u::rete, invert...
ennets, foot.irg..
Cl::rx::rete, wall ....•
Cl::rx::rete, tep slab
R:Jrtlarrl can::!1t••••
steel reinfarcare It
I€tainirq wall .•.••
:Invert a.<:o?SS rarrp:;
:Invert aa:::ess

lqJr~ l::ase•••••
AsI:f1alt cunets

Fen:::.irg, channel •••
steel picket gate,
s.irgl~ve•••••••
steel piIE gate,
s.irgl~ve..•••••

Ct:rEt::ru:ti.m:
09 C11anrl?l:

Diversim & curLto1

ARIZCNA O\NAL rn:vER3IClf CJfANNEI.r---rn mAW'IO C1I.VE CREEK
far Alternative E-AB

side~.•....•.
HydrolCXJic facilities
ESthetic design
& en::sicn a:ntrol.. 1 Jcb IS 1, 570,000
SUbtotal, channel 23,849,938
~ies.. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 3,550, C>62
'Ibta.l, channel ....•.•.......•..........•...•.......•......$27, 400, 000

30~.irg & clEsigI1.............•........•................. 2,740,000
31 SUpervision &~tian.•......•....•.......•.....•.... 2,760,000

lbtal,~ 32,900,000

O::st
kx::t

No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I



cetailErl First o:st EStirrate (O::nt:i.m:rl)
(Q::tci:er 1986 Price Levels)

Q.A:mtity U1it U1it
o:st

ARIZCNA C1INAL DI.VER3ICN~ mAW'ID CAVE rnEEK (O::nt:i.m:rl)
far Altern:itive E-AB

Iarrls & relc:x:aticns:
!.aIm &~ $20,200,000Ielc:x:atims:

Utilities:
Tbtal utilities......................... $510,000lbaj,s............ 1 Jc:b IS 290,000

~.......... 1 Jc:b IS 3,640,000
Tbtal, roads &~.................... 3,930,000
Tbtal , l:'e1.cx:::at:..i.a'l....................................................................... 4 , 440 , 000Tbtal, lands &l:'e1.0cati0ns....•.....................•..••. 24,640,000

Total, flcxrl en Ib:al,
NIT. (I:lre3:ny I::lra\Y to cave creek) • • • • • • • • • • • • • • • • • • • • • • • • • • •• 57,540,000
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ARIZCNA~ DIV.ER3ICN <Jil.INNEI.r-[R I:FAW'IO CAVE CREEK
for Alternative E-M::

4,200

8,040
2,930

67,000
23,000

308,050

$154,000
35,400
58,000

11,704
64,480

3,614,000
1,204,500

28,720
1,473,370
2,131,200
3,575,700
1,344,000
2,833,700
4,410,000

72,000
148,000

157,454
1,001,000

Arra.ll1t
SUbtotal Total

2.60
3.30

$6.10

IS
IS
IS

1 Jcb
IJcb
lJoo

50,500 Cf.

1,390,000 Cf.

365,000 Cf.

35,900 Cf. 0.80
25,100 Cf 58.70
33,300 Cf. 64.00
43,500 Cf. 82.20
1l,200 Cf 120.00

659, 000 G1I.' 4.30
12,600,000 :r.m 0.35

IJcb IS
IJcb IS

380 IF 30.80
4,160 Cf. 15.50

4,210 Ten 37.40
32,500 IF 30.80

2 Ea 2,100.00

12 Ea 670.00
IJcb IS
IJcb IS
IJcb IS

IJcb IS

Q.lantity lhit lhit
o:st

Detailed First Ccst EStinate
(cct:d:er 1986 Price Ievels)

<J:1TI:act.£rl filL .•..
~fill.

ladders .

~.......•..

ExI:avatim (ll[((U 1) ,

channel....••..•.•.

channel•....•...•..

Sharing....•.......
&a:avatim (blast:i.rg),

ClEm"in:J & grul:binj
of water .

pavement .

side~••..••.•

lqJrEgatel:ase...••
As{:halt a:tcrete

ctn::rete, invert...
O:n::rete, foot.irg..
Q:n:::rete, \Iall..•..
ctn::rete, tcp slab
R:n:tlarrl cal£! It.•••
steel re:inf<::ll:'t::al£! It
Iet:.ainin;J \Iall •...•
IrJvert. aco::ss ranp:;
IrJvert. aC02SS

Fen:::inj,~•..
steel pid<et gate,
sing1~ve .
steel pip:! gate,
singl~ve.•.•..•
MBnhoies .

CJ::rEt::nrtim:
09 CharJr):l:

Diversicn & a::ntro1

~c¢c foc:ilities
EStb:ti.c design
& ercsicn a:utrol. . 1,570,000
SUbtotal, channel.••.....••.....•.•.••..•..•. 24,300,448
Cbntingenc1es................................ 3,599,552
Total,~ ..••...•..••......•......••.•....••...••.... $27, 900, ()()Q

30 Engineering &design.........................•.............. 2,790,000
31 SUpervisicn &administnatian..........................•..... 2,810,()()Q

TOtal, aanstructian 33,500,000

o:st
kx:::t

No.

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



cetailaj First Q:Et EStinate (0:rrt:.:iIu:rl)
(ett.cb=r 1986 Pr.i.re levels)

Q:Et
hx:t

No.
Q.Bntity lliit lliit

O::st

AR.:IZrnA C1\NAL DIVER3ICN~ mAW 'ill CAVE mEEK (o:nt.:iru:rl)
far Alternative E-;.c

Iarrls & reloca.~:

Iarrls &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000
Ieloca.tien5:

utilities:
Tbtal utilities......................... 526,000

Ib:rls. . . • . . . . • . • • 1 Jcb IB 304,000
BL~.......... 1 Jcb IS 3,780,000
Total, rcacis & ~.. • • • • • • • • • • • • • • • • • • 4, 084, 000
Total , reJ..a::at:ia"'S...................................... 4 , 610, 000

Total, lands &reJ..ocatians 24,810,000

Total, flcx:d OJ IUol.,
JlaJ2 (I::lr'ean¥ Draw to cave creek) • • • • • • • • • • • • • • • • • • • • • • • • • • •• 58,310,000

38
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ARIZCNA C1INAL IJIVEffiICN~ mAW 'IO CAVE mEEK
far Alternative E-OC

4,200

8,040
2,930

67,000
23,000

300,120

$154,000
34,900
58,000

il,704
64,480

3,536,000
1,204,500

28,720
1,379,450
2,124,800
3,551,040
1,248,000
2,760,600
4,340,000

72,000
148,000

157,454
1,001,000

Arramt
SUbtotal 'Ibtal

2.60
3.30

IS
IS
IS

$6.10

IJdJ
1JdJ
IJoo

'49,200 Cf

1,360,000 Cf
365,000 Cf

35,900 Cf 0.80
23,500 Cf 58.70
33,200 Cf 64.00
43,200 (!i 82.20
10,400 Cf 120.00

642,000 avr 4.30
12, 400, 000 I.l:s 0.35

IJdJ IS
IJdJ IS

380 IF 30.80
4,160 Cf 15.50

4,210 Ten 37.40
32,500 IF 30.80

2 Ea 2,100.00

12 Ea 670.00
IJdJ IS
IJdJ IE
IJdJ IS

IJdJ IS

QJantity lliit lliit
0::Et

rEtailed First 0::Et EStinate
(e:ct.d::er 1986 PriCE I.evels)

ladders...........•

channel .

Petainin:.J v.al.l •••••

~ .

E}a:Bvatim (camet 1) ,
channel .

Invert acress lClITp3

Invert acress

0:::1 crete, i.nvert...
Ctt crete, footirq.•
Cttcrete, v.al.l •••••
Ctt crete, tq:> slab
Ibrt..lan:i calSIt....
steel reinfor:o:na It

~e:Jate rase.....
AsI;i1alt cacrete

~ fill .....
~larna..1s fill.

Cle:rrirq & grul:birq
~...•.....•••
E}a:Bvatim (bl.astinJ),

of~ .

pavement........•.•
F'en::irq, d1annel •••
steel pickEt gate,
sirql~ve•. ~ •...
steel p~ gate,
sing~ve•••••••
~es•••••••••••
side drains .

<l::rst:ru:::tim:
09 01anrel:

Diversirn & c:llItrol

H}Urolcgic facilities
EStOOti.c design
& ercsirn cartrol.. 1,570,000
SUbtotal, channel 23,849,938
Obntingencies................................ 3,550,062
'Ibtal, channel $27,400,000.. ~'3a ~J.Jl:]' & ~1SJI1...... . • • • • • • • • • • . • • • • . • • • • • . • • • . • . • . • . . 2, 740, 000

31 SUpervisirn &~tian.••..............•.....••....... 2,760,000
'Ibta.l , a::I"Stn.rtial.......................................... 32,900, 000

0::Et
kx::t

No.

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



I:EtailErl First Ch3t Estinate (<l:t1t:.inB:1)
(o::t.cb=r 1986 Prioo Isvels)

o:st
Ao±

No.
QJantity lliit lliit

o:st

ARrn:NA C1INAL IlIVER3ICN CHANNEI:r---rnF I:1W'l 'IO ~VE rnm< (<l:t1t:.inB:1)
far Alternative E-OC

I..arrls & relccatirns:
I.ar"ds &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000
Ielccaticns:

utilities:
Tbtal utilities......................... $510,000

Roads............ 1 Jab IS 290,000
BL~.......... 1 Jab IS 3,640,000
Tbtal, roads &~.................... 3,930,000
Tbtal, l:'e.l..c:x::Btia"S...................................... 4 , 440 I 000

Tbtal, lands &relocations.•...••........•................ 24,640,000

Tbtal, flccd CXlIt:rol,
~ (~ Dra'tY to (ave; ~) • • • • • • • • • • • • • • • • • • • • • • • • • • •• 57,5401000
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-

4,200

8,040
2,930

67,000
23,000

11,704
64,480

$154,000
33,900
58,000

295,850

157,454
1,001,000

28,720
1,350,100
2,124,800
3,551,040
1,248,000
2,747,700
4,305,000

72,000
148,000

3,510,000
1,188,000

A1ra.lIlt
SUbtotal Total

37.40
30.80

30.80
15.50

2.60
3.30

IE
IE
IE

$6.10

0.80
58.70
64.00
82.20

120.00
4.30
0.35

IS
IE

670.00
IE
IE
IE

2 Ea 2, 100.00

1 Jet>
1 Jet>
1 Jet>

12 Ea
1 Jet>
1 Jet>
1 Jet>

48,500 Ci

4,210 'Itn
32,500 IF

1,350, 000 Ci
360,000 Ci

380 IF
,4,160 Ci.

35,900 Ci.
23,000 Ci.
33,200 Ci.
43,200 Ci
10,400 Ci

639,000 cwr
12,300,000 lis

. 1 Jet>
1 Jet>

Qlmtity Uri.t Uri.t
ctst

D:!tailErl First Q:st EStinate
(<rt.OCer 1986 Price Levels)

~ .

]~ .
hRra;at.e l:aoo•••••
AsJ;ha1t cx:n::rete

E>a:avaticn (CU!llOl),

Fetainirg Yall •••••

E>a:avaticn (bl~),

Channel••••••••••••

of~•••••••••••

ettmete, invert.•.
O::n:::rete, foot:.iIg••
Q:Jaete, \oall •••••
Cl:n::rete, 't:q) slab
RJrtl.arrl eateIt..•.
steel :reinfara::m3It

pavement•••••••••••
Fen::ing, c:h3rJrel. •••
steel picket gate,
singl~ve .
steel pif:e gate,
singl~ve.••.••.
~es•••••••••••
side drains......•.

Channel••••••••••••

Sharing.•••••••.•••

Cl:ITpact:ai fill .....
~fill.

ARIZCNA CANAL DIV.ER:iICN~ mAW '10 CA.VE mEEK
for Alternative E-AOC

41

09 01arIrlal:
Diversim & CU Iuol

~cgic fccilities
ESthetic design
& ercsim CUIUOl.. 1 Jet> IE 1,570,000
SUbtotal, channel••••••••••••••••••••••••••.• 23,724,918
~................................ 3,'575,002
'IOtal.,~ •••••••••••••••••••••••••••••••••••••••••••• $27,300,000

30~ &design..•...••••••••••...•••.•••...•..•.•..... 2,730,000
31 SUpervistan &~tian 2,770,000

'IOta.l,~••••• ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . •. 32,800, CX)()

ctst
h::x:t

No.

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



D:rrailErl First Ctst EStirrate (Cl::rIt.inlerl)
(o:::t.dJer 1986 Pri.cB levels)

Ctst
k:x±

No.
Q-lantity Ulit Ulit

o:st
AAIZCNA C1>.NAL DIVER:>ICN~ mAW'IO CAVE mEEK (Cl::rIt.inlerl)far Alternative E-AOC

I.arrls & relccatirns:
I.arrls &~••••••••••••••••••••••••••••••••••••••••••• $20,200,000l€lccaticns:

utilities:
Tbtal utilities......................... $500,000Roads............ 1 Jab IS 290,000l3ri.d:}:!s. • • • • • • • • • 1 Jcb IS 3, 580, 000Tbtal, roads &~.................... 3,870,000Tbtal, rela::B.ti.c::r"'S...................................... 4,370,000Tbtal, lands &relacaticns

24,570,000
Tbtal, flcx::xi lXllUal,
ACDC (Dreamy~ to cave creek) •••••••••••••••••••••••••••• 57,370,000
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