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EXECUTIVE SUMMARY

The Arizona Canal Diversion Channel (ACDC) is a feature of the
Phoenix, Arizona, and Vieinity (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
4oth 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 floodflows 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
from 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 from the study early because of its small size and
difficulty of operation. The detention-basin sites were determined in
coordination with the local sponsor, the Flood Control Distriet 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 U4 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. FEach 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 1ists the various plans and their costs. 1In
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 2Uth 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

T
L

. Cost Comparison.

Alternative Plan
Basin Combination

Flood Control Cost?

Percent of Cost
in Excess of

and Plan Designation Federal© LocalV Total Channel-Only Plan
Channel only (E-FDM) $75,327,000 $51,843,000 $127,170,000 -
Stanford Drive basin (E-A) 74,320,000 55,130,000 129,450,000 2
35th Street basin (E-B) 76,001,000 53,899,000 129,900,000 2
Biltmore North basin (E-C) 78,443,000 52,587,000 131,030,000 3
Stanford Drive and 35th 74,711,000 57,089,000 131,800,000 y
Street basins (E-AB)

Stanford Drive and 78,267,000 55,543,000 133,810,000 5
Biltmore North basins (E-AC)

35th Street and Biltmore 79,362,000 54,428,000 133,790,000 5
North basins (E-BC)

Stanford Drive, 35th Street 78,746,000 57,734,000 136,480,000 T

and Biltmore North basins
(E-ABC)

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

Channel-Width Reductions Resulting from Detention Basins.

Alternative Plan

Decrease in ACDC Channel Width Compared to Channel Only Plan@

Basin Combination Reach . Reach 3° -
and Plan Designation Location Length” Width Location Length" Width
(feet) (feet) (feet) (feet)

Channel only (E-FDM) - - - - - -

Stanford Drive (E-A) Stanford Drive basin to near 7280°€ 6 Dreamy Draw to near 7th Street 4900 2
24th Street

35th Street (E-B) About 700 feet east of 32nd 6610 4 Dreamy Draw to near 7th Street 4900 y
Street to near 2U4th Street

Biltmore North (E-C) Biltmore North basin to 3670 2 Dreamy Draw to near 7th Street 4900 1
near 24th Street

Stanford Drive and 35th Stanford Drive basin to near 3300 16 Dreamy Draw to near 7th Street 4900 5

Street (E-AB) Biltmore golf course bridge

Stanford Drive and Biltmore North basin to 3830 7 Dreamy Draw to near Tth Street 4900 3

Biltmore North (E-AC) near 24th Street

35th Street and Biltmecre Biltmore North basin to 3635 6 Dreamy Draw to near 7th Street 4900 5

North (E-BC) near 24th Street

Stanford Drive, 35th Street Stanford Drive basin to near 3900 16 Preamy draw to near 7th Street 4900 6

and Biltmore North (E-ABC) Biltmore golf course bridge

a. This table displays only maximum channel-width reductions.

locations shown.

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

Lesser width reductions occur upstream and
See table 4 of the report for widths throughout reaches 4 and 3.

downstream from
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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 U, 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. 1In the same
motion, the Council agreed to support the FDM plan for reach b 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 Y4 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 ACDC 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 U4T7th Drive) is scheduled to be awarded in May 1987. 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 U
and 3 (Cudia City Wash to Cave Creek), and three detention basins
located north of reach U4 (Stanford Drive, 35th Street, and Biltmore
North detention basins). (See pls. 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



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 Y4.5-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 detention-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 y
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
(Alt. E-AB) would include the detention basins at their respective
locations.

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

The 35th Street and Biltmore North detention-basins alternative
(Alt. 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.




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 4; and a schematic
of the ACDC 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 Creek 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 100~-year hydrograph was then determined by
applying the urbanized watershed frequency relationship (Ref. 2), to the
SPF hydrograph (0.45 x SPF = 100-year flood). Each subarea hydrograph
was then routed through the ACDC using the Muskingum routing procedure,

Detention Basins

Stanford Drive basin is a 138 acre-foot side-spillway basin which
receives peak flow from the ACDC and detains it until the flow in the
ACDC 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 ACDC, downstream from 35th
Street. The 100-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 Sside-spillway basin which
receives peak flow from the ACDC and detains it until the flow in the
ACDC 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 100-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 ACDC are
listed in table 3.



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 Puls 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




relatively lower-intensity rainfall. These storms can produce very
high-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 as
do intense local thunderstorms.

Because the amount and distribution of flood volume in the design
hydrograph is important when detention basins are included in the flood-
control 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 No. 9-5137 drainage area (0.13
sqQ. 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 which
produce the annual maximum peak discharge, the 1-day average-flow rate
was less than 3 percent of the peak discharge. This indicates that, on
small drainage areas, the flood events that produce maximum peak
discharges are of very short duration. The design storm used to shape
the design-flood hydrographs for the ACDC is based on the August 1954
Queen Creek local storm. This design storm has a 7-hour duration with
most of the rain occurring in the maximum 3 hours. 1In fact, the maximum
1-hour amount for a small areal extent is about 80 percent of the total
storm amount. The ACDC hydrographs shaped with this storm have an
average 1-day flow rate of about 7 percent of the peak, as compared with
less than 3 percent for the streamgauge records mentioned above.
Volume-frequency analyses of the streamgauge records for larger
watersheds, such as Indian Bend Wash and New River near Phoenix (ref.
3), produce much higher ratios of 1-day volumes to peak flows for high
peak discharges (on the order of 15 percent), indicating the volume is
distributed over a longer period of time, and there is relatively more
volume than in the events causing high peaks in small watersheds. Thus,
it was concluded that the relationship between peak discharge and volume
in the ACDC design hydrographs was adequate.

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



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 pls. 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 overall hydrograph 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.




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 ACDC 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 ACDC. 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 significant 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 "n" 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 "n"
value of 0.016 was applied for determining channel base-width reductions
with the intent of maintaining the FDM channel wall height. All other



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.




DISCHARGE

Hydrograph Volume
Equal to Effective
Detention Basin Storage

N

> [}
A ) [ Probable  pscumed Reduction
Y Py j (?educr/on n Peak for This Study
- /n Peak
el b
= i /-o-
P ~ -
/// 3

Line | (Assumed
-\ HMydrograph \ «———— HMydrograph
Confrguration \
/ with Basin) \

Line 2 (Probable Hydrograph
Configuration with Basin)

TIME

Figure 1. Hydrograph Illustration

10



Spillway Length (Varies) |
= R
N _— Top of Wall
e el e £
e it P it e ekttt ol 7y
(/ 1.5 10 2.0°
Design (A &
Wa/e; Wit ae Spillway Crest Elevation —
f e E1.1242.0 (Stanford Drive Basin)
E1.1240.0 (Biltmore North Basin)
FLOW
J

Cer

annel Invert

Figure 2. Typical Spillway Profile

1




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 how 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 hotel'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
Environmental

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 1508.27.

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 cfs 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
2lth 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 2U4th Street was not included in the
analysis because the maximum reduction was only 7 to 6 feet for the
remainder of Reach U4 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; Alt. E-C, $87,000; Alt. E-AB, $772,000;
Alt. E-AC, $398,000; E-BC, $542,000; and E-ABC, $854,000. 1In 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. 1In 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 of 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. 1In 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 "Economles". 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 any one 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 Tl-percent covered
channel under the FDM plan. The greatest channel-width reduction west
of 2Uth Street, resulting from a combination of all three basins, would
be 7 feet, which would decrease rapidly with distance westward.

The assoclated 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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Total Flood Cost Above
ACDC (Cudia City Wash to Cave Creek) Plan Control Cost FDM Plan
Cost T

E-FDM Without detention basins (FDM plan) $127,170,000 $0
E-A With Stanford Drive detention basin 129,450,000 2,280,000
E-B With 35th Street detention basin 129,900,000 2,730,000
E-C With Biltmore North detention basin 131,030,000 3,860,000

E-AB  With Stanford Drive & 35th Street
detention basins 131,800,000 4,630,000

E-AC  With Stanford Drive & Biltmore
North detention basins 133,810,000 6,640,000

E-BC  With 35th Street & Biltmore North
detention basins 133,790,000 6,620,000

E-ABC With Stanford Drive, 35th Street,
& Biltmore North detention basins 136,480,000 9,310,000
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Table 1. Pertinent Data.

Amount
Item : unit
: Stanford Drive : 35th Street : Biltmore North
: Detention Basin : Detention Basin : Detention Basin
Drainage area (directly-contributing)..... : sgmi o 0.17 : 1.14 0.23
Spillway: : g
Crest elevation..cc..asesssssss-wmssessss Tt; msl 1242.0 2 1255.0 1240.0
Crest length: :
Alternatiive E-Auws  ws s siom s svome o wia o winva eiast ft : 480
Alternative E-Biwsssessmasismes smeoes s : ft 2 500
Alternative E-C.uvveeernnnnnncnnennnnas ft - 525
Alternative E-AB.....cvevuevcencanennnt ft 2 310 500
Atternative E<ACq:cwwssmsssasssmsaesesd T g 480 250
%) Alternative E-BC...cccsvasnsssesssvsvms ft 500 450
= Alternative E-ABC.....coeueunnns i s i et 310 500 200
Outlet works: 2 :
Conduit diameter . : sus suvisns s sure s s et L FL : 3.0 4.5 3.0
Conduit Length.::sesenssnmsswssassouesses ft 2 30 ) 904 27
Intake elevation......cvveeeeenennennan.s ft, msl 1225.0 : 1231.9 1222.0
Basin: g g
Depth below spillway crest..............: ft : 19 23 18
Average depth below ground surface...... o ft 3 18 27 40
Maximum depth below ground surface...... z fit g 31 32 65
Area at spillway crest...cccceeececvesea.s acre s 123 $ 0 10.5
Area of rights-of-way:.seccssascscsnaaness ACTE 3 12.8 s 12.4 18.3
Gross capacity at spillway crest........: acre-ft : 138 148 62
100-year flood: : H :
Total VolMEaes ; s oms st Sal srafs s siwis s : acre-ft : 138 a 3 154 62 a
Peak inflow: 2 g
OVELLANd. < cicve o e o s ioie e oo s oidid § w76 & 5758 508 cfs 2 290 2100 380
Over spillWway.coeeeeeeeeaneninanenn. + ¢cfs 3000 0 1300
Peak OULFlOW...uuueremeeeecannananannn : cfs b 220 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.

Elevation Storage® Outflow
(ft) (ac-ft) (cfs)
1233.5 0 0
1235 8 27
1237 19 75
1241 43 122
1245 69 160
1249 96 193
1255 141 235

a. Excluding volume for sediment.
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Table 3. Summary of Hydraulic Data.

Alternative Plans

: 5 : :Stanford Drive,
: z : Stanford Drive : Stanford Drive : 35th Street : 35th Street,
Stanford Drive : 35th Street : Biltmore North : & 35th Street :& Biltmore North :& Biltmore North :& Biltmore North

Concentration Point 2 ACDC : Detention Basin : Detention Basin : Detention Basin :Detention Basins :Detention Basins :Detention Basins :Detention Basins
of : Cudia City Wash : & ACDC 5 & ACDC 5 & ACDC s & ACDC : & ACDC £ & ACDC : & ACDC
100-yr. Peak Design Discharge: to Cave Creek : Cudia City Wash : Cudia City Wash : Cudia City Wash : Cudia City Wash : Cudia City Wash : Cudia City Wash : Cudia City Wash
FOM Plan : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek
(E-FDM) H (E-B) : (E-B) : (E-C) : (E-AB) : (E-AQ) : (E-BC) 2 (E-ABC)
No. : Location :Discharge :Width :Discharge :Width :Discharge :Width :Discharge :Width :Discharge :Width :Discharge :Width :Discharge :Width :Discharge :Width

(Drainage Area) : (cfs) t (ft) : (cfs) : (ft) @ (cfs) : (ft) @ (cfs) : (ft) : (cfs) : (ft) @ (cfs) : (ft) : (efs) : (ft) ¢ (cfs) : (fO)

101 :Below Cudia City Wash : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36
(4.9 sg mi) H : : : : s : . : : : : : s : s
:Above Stanf Dr Det Bas : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36 : 6,700 : 36

S¢c

102S :Below Stanf Dr Det Bas : 6,700 : 36 : 3,700 : 30 : 6,700 : 36 : 6,700 : 36 : 3,700 : 20 : 3,700 : 30 : 6,700 : 36 : 3,700 : 20
(5.1 sq mi) H : H : s : H - 3 2 i : s 2 3 :
:Above 35th St Det Bas : 6,700 : 36 : 3;700 ¢ 30 : 6,700 : 36 : 6,700 : 36 : 3,700 : 20 : 3,700 : 30 : 6,700 : 36 : 3,700 : 20

102 :Below 35th St Det Bas : 7,900 : 36 : 5,600 : 30 : 6,700 : 32 : 7,900 : 36 : 3,900 : 20 : 5,400 : 30 : 6,700 : 32 : 3,900 : 20
(6.3 sq mi) : : : - 5 g $ < : s i H : : : :

:Above Bilt N. Det Bas : 7,900 : 36 : 5,400 : 30 : 6,700 : 32 : 7,900 : 36 : 3,900 : 27 : 5,400 : 29 : 6,700 : 32 : 3,900 : 20

808D :Below Bilt N. Det Bas : 8,000 : 36 : 5,500 : 30 : 6,800 : 32 : 6,500 : 34 : 4,000 : 27 : 4,600 : 29 : 5,400 : 30 : 3,400 : 25
(6.5 sqg mi) : H 3 s g : H H 3 : : : 3 : : :

103 :Near Sahuaro Drive s 8,300 :36-40 : 6,500 :30-38 : 7,100 :32-36 : 7,200 :34-39 : 4,900 :27-33 : 5,900 :29-35 : 6,000 :30-34 : 4,600 :25-33
(7.7 sqg mi) H H : g : s B H g : : s s . : :

104 :Near Ocotillo Road g 8,700 : 40 : 7,600 : 38 : 7,500 : 36 : 8,000 : 39 : 6,000 :33-35 : 7,000 :35-37 : 6,600 :34-35 : 5,800 :33-34
(8.8 sg mi) : H : s : > 3 : . ) : : 2 s : :

105 :Below 16th Street H 9,000 :40-50 : 8,200 : 38 : 7,800 :36-46 : 8,600 :39-49 : 7,100 :35-45 : 7,900 :37-47 : 7,200 :35-45 : 6,900 :34-44
: (9.9 sq mi) : g : - s s : 8 : : g : 5 : : :

107D :Below Dreamy Draw : 10,000 :50-40 : 9,900 :48-60 : 9,200 :46-58 : 10,000 :49-60 : 9,000 :45-58 : 9,700 :47-60 : 9,000 :45-58 : 8,800 :44-58
(11.8 sq mi) : H : s s s H 2 3 : : g : : :

108 :Below 10th Street : 13,000 : 60 : 13,000 : 60 : 12,000 : 58 : 13,000 : 60 : 12,000 : 58 : 13,000 : &0 : 12,000 : 58 : 12,000 : 58
(14.5 sq mi) : s : : : : g g : : :

Note: The channel width(s) are in the vicinity of the corresponding concentration point.




Table 4. Channel Widths.

Channel Widths of Alternative Plans in Feet

: : $ : : :Stanford Drive,
: : : : : Stanford Drive : Stanford Drive : 35th Street : 35th Street
Location g : Stanford Drive ¢ 35th Street. @ Biltmore North : & 35th Street :& Biltmore North :& Biltmore North :& Biltmore North
: ACDC :Detention Basin :Detention Basin :Detention Basin :Detention Basins :Detention Basins :Detention Basins :Detention Basins
:Cudia City Mash & ACDC 3 & ACDC s & ACDC : & ACDC : & ACDC : & ACDC g & ACDC

: to Cave Creek :Cudia City Wash :Cudia City Wash :Cudia City Wash : Cudia City Mash : Cudia City Hash : Cudia City Hash :Cudia City Hash
FOM Plen @ to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek : to Cave Creek

Stetion @ Description : (E-FDH) : (E-A) : (E-B) : (EC) : (E-AB) : {E-AC) : (E-BC) : (E-ABC)
999+93 :Just west of Cudia City Kash » 3% 3¥» » : K X» ¥» K )
982+05 = ¥ ¥ ¥ % s ¥ K K ) %
B0+35 : ¥ Transition ¥ X% s K 3 Transition » ¥
977+25 :Lower end of Stanford Dr. detention basin ¥ K| ¥ ¥ B 20 30 3% 20
976+00 :Upper end of covered chanrel at Stanford Dr.: 3% 30 ¥» X» : 20 30 K ) 20
970+75 H » K 1] » 3% 20 30 ¥ 20
970455 :Just east of Hth Street Wash 3% 30 2 » 2 K] R pal|
967+30 :Confluence of Bth Street Wash and ACDC ¥ X K?J X 20 30 R s 20
963+54 :Center]ine of 32nd Street 3% 30 2 ¥ 20 K] K74 .|
946425 : ¥ X Kl 3 ¥ 20 30 R 20

N M5S0 : : ¥ 30 Kyl 2 20 30 k7] ) 2
945+45 :Upper end of FDM covered chemnel E. of hotel: ¥» X s R s 20 30 : 20
943450 : : ¥» 30 : K7 :  Transition 2 K |] : 20
943+15 :60if course bridge E. of AZ. Biltmore Hotel : ¥» K I} : K7J $ 20 Transition 20
943+00 : : ¥» 30 s R s 2 Transition 2
941+35 ¥» K] : R s 20 . : Transition
941+00 :Lower end of Biltmore N. detention besin 3% 3 : R : H : 2 : o'} g K] : 5
905+00 :Just east of 24th Street ¥ K| : 2 'S H# : 21 : Yol : 30 H 5
470 ¢ k Trensition : Transition H :  Tremsition : Tramsition : Trensition :  Transition
M H . % - 5 s - - -
04445 : 4 » % ) : B 5 H B
903494 :Centerline of 24th Street 40 3 *» H 39 : 33 K] 34 3
840+10 : 4 K b K2 2 33 5 H 33
840+00 : 40 B *» 39 » 37 k) H
765+15 :Centerline of 12th Street 40 38 H 3 s N Ks) 37 5 H
T84+70 : : 40 » 3 : 9 35 37 k) 4
183470 : 50 18 46 : 49 : ] : 47 45 4
718+00 :Dreemy Draw 1) 48 46 49 3 45 3 47 45 44
131410 : 50 48 s 46 : 49 : 45 $ 4] s 45 H 44
730+61 :Centerline of 7th Street 50 Trarsition @ Trensition : Transition : Transition @ Tramsition @ Transition ¢ Transition
729.+00 : . m . . . . . .
728+50 : s 60 60 8 60 8 60 58 s 57
643+30 : . 60 60 58 3 60 : 58 3 60 3 8 : 57
643482 : 60 60 8 : 60 : 58 : 60 : 58 : 58
993+50 : 60 60 58 . 80 " 8 . 60 5 58 . )
590+00 : 60 60 Tramsition 60 Transition 60 Transition @ Trensition
587+50 :Just east of Cave Creek 110 110 10 110 110

110 : 1 110 s 110




Table 5. Summary of First Costs for Flood Control Alternative Plans.
(October 1986 Price Levels)

Alternative Plans

: : 5 :Stanford Drive,
s = : . stanford Drive : Stanford Drive : 35¢h 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 s & 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: ) : : - : : : H
09. : Basin(S)eeieeiveieeeanas 30 : $2,810,000 : $3,660,000 : $4,240,000 : $6,230,000 : $6,930,000 : $7,860,000 : $10,340,000
09. i - Channelis cuw s sisis s siars - 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) 3 2 H : : e miie; 1 - g
23 : 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
30. : Engineering and design.: 6,430,000 : 6,341,000 : 6,486,000 : 6,694,000 : 6,373,000 : 6,673,000 : 6,766,000 : 6,714,000
31. : Supervision and 3 : : s : : 2 :
administration....... s 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: . : : : 3 2 : : :
Basin(s)....ccevennnat 0 : 3,910,000 : 3,090,000 : 0: 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 g : : : : s : :

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

Relocations: 3 : : 3 :

Utilities..oovunnnnns s 2,220,000 : 2,073,000 : 2,054,000 : 2,183,000 : 1,860,000 : 1,956,000 : 1,990,000 : 1,770,000

Golf course..........: 0 : 0 : 0 3 840,000 : 0: 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 : ) : 2 : : :

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

:Total, flood control.....: 127,170,000 : 129,450,000 : 129,900,000 : 131,030,000 : 131,800,000 : 133,810,000 : 133,790,000 : 136,480,000

Difference from FDM plan.: 0 : 2,280,000 : 2,730,000 : 3,860,000 : 4,630,000 : 6,640,000 : 6,620,000 : 9,310,000




Table 6. Summary of First Cost for Flood Control Alternative Plan (E-FDM)
Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).
(October 1986 Price Levels)

: Arizona Canal Diversion Channel
Cost :

Acct. : Description : Cudia City Wash : Dreamy Draw
No. : ) to : to : Total, Channel

Dreamy Draw s Cave Creek
(Reach 4) £ (Reach 3)

: Construction:

tj 09 Channel e« sws s s o sies s ams oot $36,200,000 : $28,100,000 : $64,300,000
30. :  Engineering and design.....: 3,620,000 : . 2,810,000 : 6,430,000
31- :  Supervision and 2 : :
administration...........: 3,580,000 : 2,790,000 : 6,370,000
Total, construction........: 43,400,000 : 33,700,000 : 77,100,000

: Lands and relocations:

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

Relocations: : s :
UtilitieSeeenennnnnnnnnas 1,680,000 : 540,000 : 2,220,000
Roads and bridges........ g 6,720,000 : 4,130,000 : 10,850,000
Total, relocations.......: 8,400,000 : 4,670,000 : 13,070,000

Total, lands & relocations.: 25,200,000 : 24,870,000 : 50,070,000

: Total, flood control.........: 68,600,000 : 58,570,000 : 127,170,000




Table 7. Summary of First Costs for Flood Control Alternative Plan (E-A)
Stanford Drive Detention Basin
and Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).
(October 1986 Price Levels)

Arizona Canal Diversion Channel

Cost : 2 2
Acct. Description : Stanford Drive : Cudia City Wash : Dreamy Draw Grand
No. : : Detention < to 2 to : Total, Channel Total
Basin : Dreamy Draw 3 Cave Creek
(Reach &) . (Reach 3)
: Construction: : = : 2 :
09. :  Basin or channel...........: $2,810,000 : $32,600,000 : $28,000,000 : $60,600,000 : $63,410,000
t: 30. :  Engineering and design.....: 281,000 : 3,260,000 : 2,800,000 : 6,060,000 : 6,341,000
31. : Supervision and : : - s -
administration...........: 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: : - : . :
UtT1ti€s:ccens smmssn s sims 0 : 1,540,000 : 533,000 : 2,073,000 : 2,073,000
Golf course.......ceveuunt 0 : 0 : 0 : 0 : 0
Roads and bridges........: 0: 6,290,000 : 4,107,000 : 10,397,000 : 10,397,000
Total, relocations.......: 0 : 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

e s Do
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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 Wash to Cave Creek).
(October 1986 Price Levels)

Arizona Canal Diversion Channel

Cost : :
Acct. : Description 35th Street : Cudia City Wash : Dreamy Draw Grand
No. : Detention to to : Total, Channel Total
Basin Dreamy Draw Cave Creek
(Reach &) (Reach 3)
: Construction: : : » : :
09. Basin or channel........... s $3,660,000 : $33,700,000 : $27,500,000 : $61,200,000 : $64,860,000
30. Engineering and design.....: 366,000 : 3,370,000 : 2,750,000 : 6,120,000 : 6,486,000
31 Supervision and - 5 s : :
administration...........: 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: : : s :
UtilitieS.ooeoeieannonnnn: 0 : 1,540,000 : 514,000 : 2,054,000 : 2,054,000
GOLT 'COUPSE. cin nusvaic s arae o it 0 : 0: 0: 0 : 0
Roads and bridges........: 0 = 6,000,000 : 3,966,000 : 9,966,000 : 9,966,000
Total, relocations.......: 0 : 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




Table 9. Summary of First Costs for Flood Control Alternative Plan (E-C)
Biltmore North Detention Basin
and Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).
(October 1986 Price Levels)

Arizona Canal Diversion Channel

Cost : : H
Acct. : Description : Biltmore North : Cudia City Wash : Dreamy Draw : s Grand
No. : : Detention 3 to : to : Total, Channel : Total
Basin :  Dreamy Draw : Cave Creek
(Reach 4) : (Reach 3)
: Construction: : s 2 : s :
09. :  Basin or channel...........: $4,240,000 : $34,600,000 : $28,100,000 : $62,700,000 : $66,940,000
Ej 30. s Engineering and design..... - - 424,000 : - 3,460,000 : 2,810,000 : 6,270,000 : 6,694,000
31. : Supervision and g : i : ) : :
administration...........: 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 damagesS.....e.s.. : 0 : 16,800,000 : 20,200,000 : 37,000,000 : 37,000,000
Relocations: : C ~ = :
UtilitieS..oerrenenennnnn s 0 : 1,650,000 : 533,000 : 2,183,000 : 2,183,000
: GOLT COUrSE. sume s awsnwesse 840,000 : 0-: 05 0 : 840,000
$ Roads and bridges........: 0: 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 10. Summary of First Costs for Flood Control Alternative Plan (E-AB)
Stanford Drive and 35th Street Detention Basins
and Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).
(October 1986 Price Levels)

: Detention Basins 3 Arizona Canal Diversion Channel
Cost : s
Acct. : Description : Stanford Drive : 35th Street s : Cudia City Wash : Dreamy Draw : : Grand
No. : s Detention : Detention : Total, Basins : to s to : Total, Channel : Total
Basin : Basin : : Dreamy Draw : Cave Creek
3 : (Reach 4) s (Reach 3)
: Construction: : - s J v : : :
09. : Basin or channel...........: $2,570,000 : $3,660,000 : $6,230,000 : $30,100,000 : $27,400,000 : $57,500,000 : $63,730,000
53 30. s Engineering and design.....: 257,000 : 366,000 : 623,000 : 3,010,000 : 2,740,000 : 5,750,000 : 6,373,000
31. = Supervision and : - : : - : :
administration...........: 253,000 : 364,000 : 617,000 : 2,990,000 : 2,760,000 : 5,750,000 : 6,367,000
Total, construction........: 3,080,000 : 4,390,000 : 7,470,000 : 36,100,000 : 32,900,000 : 69,000,000 : 76,470,000
: Lands and relocations:
Lands and damages..........: 3,910,000 : 3,090,000 : 7,000,000 : 16,800,000 : 20,200,000 : 37,000,000 : 44,000,000
Relocations: : 2 . : s : :
UtilitieS.eieueneaannnnnat 0 : 0 : 0: 1,350,000 : 510,000 : 1,860,000 : 1,860,000
Golf course....cceeeeaanat 0 : 0 : 0 : 0: 0 : 0: 0
Roads and bridges........: 0 : g 0: 5,540,000 : 3,930,000 : 9,470,000 : 9,470,000
Total, relocations.......: 0 : 0z 0 : 6,890,000 : 4,440,000 : 11,330,000 : 11,330,000
S Total, lands & relocations.: 3,910,000 : 3,090,000 : 7,000,000 : 23,690,000 : 24,640,000 : 48,330,000 : 55,330,000

: Total, flood control.........: 6,990,000 : 7,480,000 : 14,470,000 : 59,790,000 : 57,540,000 : 117,330,000 : 131,800,000




Table 11. Summary of First Costs for Flood Control Alternative Plan (E-AC)
Stanford Drive and Biltmore North Detention Basins
and Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).
(October 1986 Price Levels)

Detention Basins 5 Arizona Canal Diversion Channel
Cost : : : -
Acct. : Description : Stanford Drive : Biltmore North : : Cudia City Wash : Dreamy Draw : ) Grand
No. : : Detention : Detention : Total, Basins : to : to : Total, Channel : Total
Basin : Basin : : Dreamy Draw : Cave Creek
(Reach &) : (Reach 3)
: Construction: 5 3 . : 4 : :
09. : Basin or channel...........: $2,810,000 : $4,120,000 : $6,930,000 : $31,900,000 : $27,900,000 : $59,800,000 : $66,730,000
i: 30. :  Engineering and design.....: 281,000 : 412,000 : 693,000 : 3,190,000 : 2,790,000 : 5,980,000 : 6,673,000
31. : Supervision and : : : : A : :
administration...........: 279,000 : 408,000 : 687,000 : 3,210,000 : 2,810,000 : 6,020,000 : 6,707,000
Total, construction........: 3,370,000 : 4,940,000 : 8,310,000 : 38,300,000 : 33,500,000 : 71,800,000 : 80,110,000

: Lands and relocations:

Lands and damages..........: 3,910,000 : 0: 3,910,000 : 16,800,000 : 20,200,000 : 37,000,000 : 40,910,000

Relocations: : : . . : : :
Utilities.eeeneeennnnnnans 0: 0: 0: 1,430,000 : 526,000 : 1,956,000 : 1,956,000
Bol T COUPSEws i wows ama s 0: 840,000 : 840,000 : 0: 0: 0: 840,000
Roads and bridges........: 0 : 0 : 0 : 5,910,000 : 4,084,000 : 9,994,000 : 9,994,000
Total, relocations.......: 0: 840,000 : 840,000 : 7,340,000 : 4,610,000 : 11,950,000 : 12,790,000

Total, lands & relocations.: 3,910,000 : 840,000 : 4,750,000 : 24,140,000 : 24,810,000 : 48,950,000 : 53,700,000

: Total, flood control.........: 7,280,000 : 5,780,000 : 13,060,000 : 62,440,000 : 58,310,000 : 120,750,000 : 133,810,000
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Table 12. Summary of First Costs for Flood Control Alternative Plan (E-BC)
35th Street and Biltmore North Detention Basins
and Arizona Canal Diversion Channel (Cudia City Wash to Cave Creek).
(October 1986 Price Levels)

: Detention Basins s Arizona Canal Diversion Channel
Cost : : :
Acct. : Description :  35th Street : Biltmore North : : Cudia City Wash : Dreamy Draw : : Grand
No. : E Detention s Detention : Total, Basins : to s to : Total, Channel : Total
: Basin : Basin s :  Dreamy Draw : Cave Creek
: (Reach 4) : (Reach 3)
: Construction: : : : : : : :
09. : Basin or chanmnel...........: $3,660,000 : $4,200,000 : $7,860,000 : $32,400,000 : . $27,400,000 : $59,800,000 : $67,660,000
30. :  Engineering and design.....: 366,000 : 420,000 : 786,000 : 3,240,000 : 2,740,000 : 5,980,000 : 6,766,000
31. ) Supervision and 2 : g : : - : H
C administration........... : 364,000 : 420,000 : 784,000 : 3,260,000 : 2,760,000 : 6,020,000 : 6,804,000
:  Total, construction........: 4,390,000 : 5,040,000 : 9,430,000 : 38,900,000 : 32,900,000 : 71,800,000 : 81,230,000

Lands and relocations:

Lands and damages.......... g 3,090,000 : 0: 3,090,000 : 16,800,000 : 20,200,000 : 37,000,000 : 40,090,000

Relocations: : : : : s : :
HEilitiesscemacss comnamat 0: 0 : 0: 1,480,000 : 510,000 : 1,990,000 : 1,990,000
Golf course......evuuuanat 0 : 840,000 : 840,000 : 0 : 0: 0: 840,000
Roads and bridges........: 0 : 0 : 0: 5,710,000 : 3,930,000 : 9,640,000 : 9,640,000
Total, relocations.......: 0 : 840,000 : 840,000 : 7,190,000 : 4,440,000 : 11,630,000 : 12,470,000

Total, lands & relocations.: 3,090,000 : 840,000 : 3,930,000 : 23,990,000 : 24,640,000 : 48,630,000 : 52,560,000

: Total, flood control.........: 7,480,000 : 5,880,000 : 13,360,000 : 62,890,000 : 57,540,000 : 120,430,000 : 133,790,000




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)

: Detention Basins : Arizona Canal Diversion Channel
Cost : : :
Acct. : Description :Stanford Drive : 35th Street :Biltmore North : :Cudia City Wash: Dreamy Draw : : Grand
No. : : Detention : Detention : Detention : Total, Basins : to H to :Total, Channel : Total
Basin 3 Basin s Basin s : Dreamy Draw : Cave Creek
(Reach 4) 2 (Reach 3)
:Construction: : : ¢ 2 2 : . 2
09. : Basin or channel...........: $2,570,000 : $3,660,000 : $4,110,000 : $10,340,000 : $29,500,000 : $27,300,000 :  $56,800,000 : $67,140,000
i; 30. : Engineering and design.....: 257,000 : 366,000 : 411,000 : 1,034,000 : 2,950,000 : 2,730,000 : 5,680,000 : 6,714,000
31. :  Supervision and : : s : g : : :
administration...........: 253,000 : 364,000 : 409,000 : 1,026,000 : 2,950,000 : 2,770,000 : 5,720,000 : 6,746,000
Total, construction........: 3,080,000 : 4,390,000 : 4,930,000 : 12,400,000 : 35,400,000 : 32,800,000 : 68,200,000 : 80,600,000

:Lands and relocations:

Lands and damages..........: 3,910,000 : 3,090,000 : 0: 7,000,000 : 16,800,000 : 20,200,000 : 37,000,000 : 44,000,000
Relocations: : 3 s : H : . :
UtilitNes. coneiimme saimw 5160 0: 0: 0: 0: 1,270,000 : 500,000 : 1,770,000 : 1,770,000
Golf course.iccivnesvvaast 0 : 0 : 840,000 : 840,000 : 0: 0: g = 840,000
Roads and bridges........: 0 i (o I 0: 0: 5,400,000 : 3,870,000 : 9,270,000 : 9,270,000
Total, relocations.......: 0 : 0 : 840,000 : 840,000 : 6,670,000 : 4,370,000 : 11,040,000 : 11,880,000
Total, lands & relocations.: 3,910,000 : 3,090,000 : 840,000 : 7,840,000 : 23,470,000 : 24,570,000 : 48,040,000 : 55,880,000

:Total, flood control.........: 6,990,000 : 7,480,000 : 5,770,000 : 20,240,000 : 58,870,000 : 57,370,000 : 116,240,000 : 136,480,000
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Detailed First Cost Estimate
(Octdber 1986 Price Ievels)

gtt Description Quantity Unit Unit Arount
No. Qost Subtotal Total
STANFCRD [RIVE CETENTTICN BASIN
for Altemative E-A
FIOOD QONIROL
Oonstruction:

of water.....ceee.. 1 Job 1S $41, 000

Clearing & grukbing 1Jb I8 10,200

Excavation, basin.. 285,000 CY 6.65 1,895,250

Backfill, toe...... 327 CY 2.60 850

Sive ¢ PPUTIRRR 7,780 Ton  15.50 120,590

Grauting stonework. 1,110 CY 88.30 98,013

Portland cament.... 3,130 QW1 4.30 13,459

Qrtlet warks....... 1 Job IS 10,300

Steel picket fence. 2,230 IF 30.80 68,684

Esthetic treatment. 1Jdb IS 85,000

Subtotal, detention basin.....eeeeeeeeees. ee. 2,343,346

OEINECABE. « o soinwson s avsine smmns S ialy T e 466,654

Total, detention basiNeeeeeeeecsecsses i weaa o sse ey s 93,510,000
30 BEgineering and design...eeeeeess et et e G R i ST 281,000
31 Supervision ard administratio......... 279,000

Total, cnstraCEIMN i coveinsssssnssaenssossssvavienssoinossvsns 3;370;000

Iards & relocations:

Iands & daMBgES. ceveeess io wereis s 8 wrels s W eiwaie e tore il auanare o) s Slose . $3,910,000
Relocations, utilities 1Jdb 18 0
Total, lands & relocationS..eecccecesscccssscenncs S i 3,910,000

Total, flood control,
Stmlfmdmw mte’m‘lm &Sjn'.'........l'.......0..!'!.0.! 7,280,m0

Note: '"Exravation, basin" includes 50% ripping and 50% cammn.




Detailed First Cost Estimate
(Cctcber 1986 Price Ievels)

Cost

Acct Description Quantity Unit Unit Amount

No. Cost Subtotal

Total

STANFCRD [RIVE DETENTICN BASTN
for Altemative E-AB

of water........ 1Jb IS8 $41, 000
Clearing & grukbing 1Jb IS 10,200
Excavation, basin.. 282,000 CY 6.65 1,875,300
Backfill, toe...... 211 CY 2.60 549
Stae.eiciieceneens 1,150 Ton 15.50 17,825
Grouting stonework. 287 CY  88.30 25,342
Portlard cement.... 2,020 awT 4.30 8,686
autlet warks....... 1Jdb IS 10,300
Steel picket fence. 2,230 IF 30.80 68,684
Esthetic treatment. 1Jdb IS 85,000

Suptotal, detention basin.........ceveeeee.. 2,142,886

(80 ookl o e = o o= N 427,114

30 Engineering and Gesign..ceeeeeeeereeeecceenscennenns
31 Supervision ard administratio........ P
Total, CONSEIUCEION. tvviieeeeeeernnoessssnsncocanenns

Iards & relocations:
Relocatiaons, utilities 1 Jdb 1s
Total, lands & relocatitnS.ceeereeereneennss

Total, flood ocatral,

$2,570,000
257,000
253,000
3,080, 000

$3,910,000

Note: '"Excavation, basin" includes 50% ripping and 50% common.




(Octdoer 1986 Price Ievels)

Cost
Axct Description Quantity Unit Unit Amountt

No. Cost Subtotal Total
STANFCRD [RIVE DETENTTION BASIN
for Altemative E-AC
FLOOD OONTROL
Oonstruction:
09 Detention basin:

30
31

Diversion & control

Of Watereeeeeeesens 1Jb IS $41,000
Clearing & grukbing 1Jb IS 10,200
" Fxcavation, kasin.. 285,000 CY 6.65 1,895,250
Backfill, toe...... 327 CY 2.60 850
ST s s ssainnvssine 7,780 Ton 15.50 120,590
Grauting stonework. 1,110 CY 88.30 98,013
Portland cement.... ' 3,130 QAT 4.30 13,459
autlet works....... 1Jb IS 10,300
Steel picket fence. 2,230 IF 30.80 68,684
Esthetic treatment 1Jb IS 85,000

Subtotal, detention basin..ceeeececseeseseess 2,343,346

Total, detention basin..eceeeceecoceenenns teoscessescssses 92,810,000
BEgineering and design..ceeeeeeecssess 281,000
Supervision and administration..ceeeeeeeccscsscccssesnasanns 279,000
Total, CoRStIUCEIR . vivies o o siein s s sibi s o.0reins o o si0iaine o0l o scniazoine o sie. 3 370,000
Iands & relocations:

ILards & dameges..... e 6 mcae B R e Wik teesasasensess $3,910,000

Relocations, utilities 1 Jdb 18 0

Total, lands & relocationS........ ERPptey: st b b Selbaednts 3,910,000

Total, flood cantrol,
Stanford Drive Detention Basin.eeeeeeeccss o Il i % B S B 7,280,000

Note: "Excavation, basin" includes 50% ripping and 50% cammon.




(Octdber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount

No. Cost Subtotal Total

STANFCRD [RIVE [ETENTION BASIN
far Altermative E-ARC

FIOOD OONTROL

Construction:
09 Detention basin:
Diversion & control
Of waterieveeennnnn 1 Job
Clearing & grukbing 1 Job
Excavation, basin,. 282,000 CY
Backfill, toe...... 211 Y
(51v's 3 - DR 1,150 Ton
Grauting stonework. 287 CY
Rortlard cemnent.... 2,020 QWT
Outlet warks....... 1 Job
Steel picket fence. 2,230 IF 68,684
Esthetic treatment. 1 Job 85, 000
Subtotal, detentmnbasin. 2,142,886
O NENICIES. 0 vt vanseonsasoonssnsnsronnenns 427,114
'Rtu,dmzmdaunmhn.u.”.“.u.“.“.“.n.“.“.“..$m5wxam
30 Ergineering and design.e.eeeeeevenvnnnn... 257,000
31 &Jpervmlmaniad!mmstratlm 253,000

Iards & relocations:
Iands &danagas $3,910, 000
Relocations, utilities 1 Job 18 0
Total, lands & reloCationS.ceeeeveeeunieeennnnnnsennnnnnns 3,910, 000

$41, 000
10,200
1,875,300
549
17,825
25,342
8,686
10,300

LY

HEHe B ook B

Total, flood comtral,
Stanfard Drive Detention 12 < = 2§ o TR 6,990,000

Note: "Excavation, basin" includes 50% ripping and 50% cammon.




(Octcber 1986 Price Levels)

ost
Zect Description Quantity Unit Unit Amourtt
No. Qost Supototal Total
35TH STREET DETENIICN BASIN
for Altematives E-B, E-AB, E-BC, and E-ABC
FIOOD OONIROL
Construction:

09 Detention kasin:
Diversion & ocntrol

Of Watereeeeerennss 1Jb IS $37,000

Clearing & grukbing 1Job IS 8,100

Stripoing. coeeee... 230 CY  $3.30 759

Excavation, basin.. 261,000 CY 7.10 1,853,100

Excavation, autlet

WOEKS. covnssnsonins . 6,760 CY 6.50 43,940

Excavation, toe

and FPrNecececeees 13,740 CY 4.05 55,647

Capacted fill,

enbankment. . ..... & 726 CY  10.40 7,550

Canpacted fill,

aatlet warks....... 4,170 CY 10.40 43,368

Sard backfill,

arxtlet warks....... 1,510 CY 15.90 24,009

Sard beddirg,

artlet wrksS..c..e. 321 CY 15.90 5,104

Backfill, toe...... 9,490 CY 2.60 24,674

[5]0/e "= O . 16,600 Ton 15.50 257,300

Grauting stonework. 3,960 CY  88.30 349,668

Reinforced-cancrete

pipe, 54-inch diameter 904 IF 106.00 95,824

Fortlard cevert.... 27,900 CWT 4.30 119,970

Irtake tower....... 1Jb IS 11,400

Aggregate base.. ... 383 CY  15.50 5,937

Asphaltic cacrete

paverent....coeee. 291 Ten 37.40 10,883

Boundary fencing... 1,300 IF 5.15 6,695

Staff cgages. .. ..., 5 Ea 265.00 1,325

Esthetic treatment. 1Jdb I8 85,000

Subtotal, detention basin...... vk swenne wes . 3p047 253

Cotingencies......... 612,747

Total, detention baSiN..eeeeeeeeeersecsscssssncssnsenessss $3,660,000
30 Engireering and design........ 366,000
31 Supervision and administration.......... b A Rgie e 364,000

Total, omnstruction......... Ursuitinte » Srslbls o e e @ srrbass b mans B oI0 pllOD

Note: "Excavation, basin" includes 25% cammon ard 75% ripping, with
possibly minar light blasting.




Detailed First Cost Estimate (Contimued)
(Octaber 1986 Price levels)

Qost
Acct Description Quantity Unit Unit Amount
No.

Cost  Subtotal  Total

35TH STREET DCETENTION BASIN (Contined)
for Altematives E-B, E-AB, E-BC, and E-ABC

Iands & daMBGES. ceeveeness vivie ® sieieis b ereinie w WINIE S @ 656 B 68 @ sk $3,090,000
Relocatians, utilities 1 Job 18 0
Total, lands & relocationS.eeeeeeeceeeeesecereneceneennnns 3,090,000



Detailed First Cost Estimate
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount
No. Qost Subtotal Total
BITIMORE NORTH DETENTION BASIN
for Altemative E-C
FIOOD QONIROL
Oonstruction
09 Detention basin
Diversion & control
of water........... 1 Job IS $41, 000
Clearing & grukbing 1Jb I8 4,500
Excavation, basin 531,000 CY 6.15 3,265,650
Backfill, toe.... 357 CY 2.60 928
Lo o ='o) i SORNEY DR 5,630 CY 21.00 118,230
51 0'e o=V 2,040 Ton 15.50 31,620
Grauting stonework. 510 CY 88.30 45,033
Fortland cemert.... 3,590 CWT 4.30 15,437
Outlet warks..... e 1 Jdb IS 11,600
Esthetic treatment. 1 Jdb 1S 0
Subtotal, detention basin......eeeeeeen. veee. 3,533,998
Cotingerncies..oee.... 706,002
Total, de'tartlmbasm 5w wiere e e el w W w6 ne s W e e 8 beb e oe 54,240,000
30 Ehglneertmganid%lgn 424,000
31 Supervision and administration......... 426,000
Total, construction..eeeeeeeeenn. v sale s o 6 epete s s S s ol aele n e v 5,090,000
Iards & relocations:
Tards & damgeS. e veeeeeenn. oale s, wleceals o elbiots ole afasu s e . $0
Relocations,
golf course........ 1Jb I8 840,000
Total, lands & 1elocatianS.ceeeeseeccccecccccnssecnssccess 840,000
Total, flood oantrol,
Biltmore Narth Detention BasiNe..eseeseeeseeses cereeerseenes 5,930,000

Note: "Excavation, basin" includes 50% ripping and 50% cammon.




Detailed First Cost Estimate
(Octdber 1986 Price Ievels)

Cost

Acct Description Quantity Unit Unit Amount

No. Qost Subtotal

Total

BITTMORE NORTH DETENTION BASIN
for Altemative E-AC

FIOOD OONTROL

Qonstruction:
09 Detention basin:

Diversion & catrol

of water...ovevene. 1 Job

Clearing & grukbing 1 Job

Excavation, basin.. 523,000 CY 15

Backfill, toe...... 170 Cy 60 44
'Iq:so:.l 5,630 CY .00 118,23
50
30
30

I8 $41,00
I8
6
2
21
970 Ton 15. 15,03
88
4
I8
IS

4,50
3,216,45

Grurt;m;stanvork 242 Cy 21,36

1,710 CWT 7,35
Outletvnriks 1 Job
Esthetic treatment. 1Jb

0
0
0
2
0
5
9
3

11,600

0]

Suptotal, detention basine...eeveeeeesenn.n.. 3,435,979

(60 o iotls e = o'e 7= T 684,02
30 Erg:meedrqarxidsign
31 &Jpervlsimardaimmstzatlm

Iads & relocations:

Relocatians,

golfoourse....... 1 Job I8
Total, flood contxal,
Biltmore Narth Detention Basin...........

1

<.« $4,120,000

.. 412,000

408,000

.. 4,940,000
LN . $0
840,000

.. 840,000

.. 5,780,000

Note: "Excavation, basin" includes 50% ripping and 50% comnan.




(Octdber 1986 Price Ievels)

Cost

Aoct Description Quantity Unit Unit Amourtt
Cost Subtotal Total

BITTMCRE NORTH DETENTTON BASIN
for Altermative E-BC

FIOOD QONIROL
Oonstruction:
09 Detention basin
Diversion & control
of water..eeeevenns 1Jdb IS $41,000
Clearing & grukbing 1Jb IS 4,500
Excavation, basin.. 528,000 CY 6.15 3,247,200
Backfill, toe...... 306 CY © 2.60 796
TOSO1le s e erenennns 5,630 CY  21.00 118,230
5]0e o Y 1,750 Ton  15.50 27,125
Grauting stonework. 436 CY 88.30 38,499
Portlamd cement.... 3,080 CWI' 4.30 13,244
autlet warks....... 1Jb I8 11,600
i . 1 Job IS 0
Subtotal, detention basin......... cereenseese 3,502,193
QEREIENCLES, civu v sisns evime wsenss e sos om 697,807
Total, detention bASIN....veeeerereereenseeenseacenesneans $4,200,000
30 BEngineering and design......... sesussssacesesne o sisionees 420,000
31 Supervision and administration...eeececeeceecceennss oie o' w.oéie 420,000
Tottal ; OCDEERCEION: 55 5 voi 5.5 soiws v waahs & bie L B O e By e 5,040,000
Iards & relocatims:
1ETlS B CRRIEE . sc s 5 5 565 % & R osma s siens 3 154 4 SO0 S b ad B msse S0
Relocations,
golf course........ 1 Job 1s 840,000
Total, lands & YeloCAtINS . cescssoss s sseissseensssnss 840,000

Total, flood caontxol,
Bilmemlmte‘timmin.....l...ll'...'ll..ll...O.'l' 5880 mo

Note: '"Excavation, basin" includes 50% ripping and 50% cammon.

i
o




Detailed First Cost Estimate
(Octcber 1986 Price Ievels)

Cost

Acct Description Quantity Unit Unit

No.

Cost  Subtotal

Amount

Total

BIITMRE NORTH DETENTION BASTN
for Altermative E-ABC

09

30
31

FIOOD OONTROL

Oonstruction:
Detention basin:
Diversion & cantrol
of Waktervesssonssss 1Jb
Clearing & grutbing 1 Jab
Excavation, basin.. 522,000 CY
Backfill, toe...... 136 CY
qt;soil S 5,630 CY
G&:mtirgstaam{ 194 Cy
Portlard cement.... 1,370 QwWT
outlet warks....... 1 Jcb 11,600
Esthetic treatment. 1 Job 0
Subtotal, deta‘xtimbasm 3,421,033

Ch‘rtlrgexx:i@. ........ 688,967
'Imal m‘tlmmml...l.'.l.l..‘.'l...l.. ............ .

&Jpexvmlmarﬂadmlmstxatlm.... ............
,Ibtal’mmm OOOOOO ...‘I.l'.."....lll..l.'I‘l.l...lll

Ilamds & relocations:
Relocatians,
ogolf corse........ 1 Jcb 18

$41,000
4,500
3,210,300
354
118,230
12,028
17,130
5,891

hEs8GEvo kb
88388384

’Ibtal floodocntml

$4,110, 000
411,000
409, 000

4,930,000

$O
840, 000

840,000

5,770,000

Note: "Excavation, basin" includes 50% ripping and 50% camnon.

10



(October 1986 Price Levels)

Cost
Acct Description Quartity Unit Unit Amourtt
No. CQost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEI—CUDIA CTTY WASH TO [REAMY [RAW
far Altermative E-FIM

'Ibml’ cnmimo.o.o..otl'.lllo'loollo‘looll!."ollo.'.c 43,400,000

Note: "Excavation, chammel" includes 10% ripping and 90% ocommon.

11

' FLOOD ONIROL
Construction:
09 Chamrel:
l Diversion & control
of water.ceeeeeeees 1 Jdb 18 $154,000
Clearing & grukbing 1Jdb IS 42,900
ShOriNgeeseessssces 1 Jdb 1s 282,000
l Excavation (blastirng),
chamel..ceeeeeenss 34,400 CY $7.20 247,680
Excavation,
l chamrel.ceeeeeeeens 1,420,000 CY 3.05 4,331,000
Capacted fill..... 476,000 CY 3.30 1,570,800
Miscellanecus fill,
l capacted. ceeeeeses 43,400 CY 0.80 34,720
Qocrete, imvert... 21,800 CY 58.70 1,279,660
Qacrete, footing.. 45,400 CY 64.00 2,905,600
Coxcrete, wall..... 64,400 CY 82.20 5,293,680
I Corcrete, top slab. 18,800 CY 120.00 2,256,000
Portland cement.... 887,000 CWT 4.30 3,814,100
Steel reinforocement 17,300,000 Ibs . 0.35 6,055,000
l Trvert access ramps 1Jb IS 281,000
Invert access
ladders.eeeeees. 540 LIF 30.80 16,632
Aggregate base..... 4,260 CY  15.50 66,030
l Asphalt concrete
PEVAT s o600 20 8 5043 8 4,320 Ton  37.40 161,568
Fercing, charmel... 32,600 IF  30.80 1,004,080
' Steel picket gate,
simgle-drive....... 3 Ea 2,100.00 6,300
Steel pipe gate,
I single-drive....... 14 Ea 670.00 9,380
ManmholeS.ceeeeenens 1 Jodb 18 7,770
Side drain......... 1Jb IS 86,500
Drainage system.... 1Jdb IS 138,000
l Hydralogic facilities 1Jb IS 25,600
Esthetic design
& erosion oontrol.. 1 Joo IS8 1,450,000
l Subtotal, chamel......... e s i b s e, 31,500,000
Contingencies....eeeee.. ¢ et R sssswennenes 4,680,000
Total, chamel........ o i0'e srereTs wre miske o b orenein 88,8 brbis W H B S 0 /6TE O RIS $36,200,000
l 30 Engineering & GeSign.e..ceeesen.. et e et i iiere Sl s s 3,620,000
31 Supervision & administration............. 3o os wans B ne vesen 3 080000




Detailed First Qost Estimate (Continued)
(Octaber 1986 Price Ievels)

Cost :
Acct Description Quantity Unit Unit Amount
No. Cost Subtotal Total

AK[ZQ%G&NALDIVEIGIQJWDIACHYWASHTOD?EMW
for Altermative E-FIM

Iards & relocations:
Iands & CAaMBgES. cvveeeerneennnernnnennnnnn.. S ——— $16,800, 000
Relocations:
Utilities:
Water.......... 1 Job
57=.1% =) o 1 Job
CASiwe anisisa s oie 1 Jo
Teleghre. ...... 1 Job
Roads. ....... o 1 Job 130,000
Bridges.......... 1 Job 6,590, 000
Total, roads & BridesS. .o veneneenvnnnnn.. 6,720,000
Total, relocatimnS..vieeesieeenneennseeennernnnennnnn... 8,400,000

Total, lards & bacile e ioh o o - DO 25,200,000

$1,440, 000
158,000
46,000
36,000
1,680,000

.

B BEHER

Total, flood cantral, :
ATC (Qdia City Wash to Dreamy Drem)....ceeeeuneennnnnn.... 68,600,000




(Octaber 1986 Price Levels)

Cost
Acct Description Quantity Unit Unit Arount
No. Cost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEL~—CUDIA CTTY WASH TO IREAMY [RAW
for Altemative E-A

Ibtal, mmxx\im'on.oo.oo.t..ol.olooootnooloootnonauo-lu- 39,100,&0

Note: "Excavation, channel" includes 10% ripping and 90% caman.
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l FIOOD ANIROL
Construction:
09 Chamrel:
l Diversion & control
Of WeBEE s oo 500 55 1Jdb I8 $154, 000
. Clearing & grudbing 1 Job 1S 42,000
Shoring.eeeecseanes ' 1Jb 1S 282,000
' Excavation (blasting),
Gamel. veenennnn. 32,100 CY  $7.20 231,120
Excavation,
I chamel.....ue... .. 1,340,000 CY 3.05 4,087,500
Corpacted fill..... 473,000 CY 3.30 1,560,900
Miscellaneous fill,
I capacted. v eeenenn. 43,400 CY 0.80 34,720
OQoncrete, invert... 14,700 CY  58.70 862,890
Qaxrete, footing.. 43,500 CY 64.00 2,784,000
Concrete, wall..... 60,200 CY 82.20 4,948,440
' Concrete, top slab 12,300 CY 120.00 1,476,000
Portland cemert. ... 764,000 CAT 4.30 3,285,200
Steel reinfarcement 15,200,000 Ibs 0.35 5,320,000
l Trvert access ramps 1Jb IS 281,000
Invert access
Jadders.ceiivesises 540 IF 30.80 16,632
I Agregate base..... 4,260 CY  15.50 66,030
Asphalt oconcrete
o= \Tal o's PRRNIRNNI 4,320 Ton  37.40 161,568
Fencing, chamel... 32,100 IF 30.80 988, 680
I ‘ Steel picket gate,
single-drive....... 3 Ea 2,100.00 6,300
Steel pipe gate, .
l simgle-drive....... 14 Ea 670.00 9,380
MamholeS.....ne 1 Job 1S 7,770
Side drain..... 1Jdb IS 86,500
Drainage system.... 1Jdb IS 138,000
l Hydrologic facilities 1 Job IS 25,600
Esthetic design
& erosion control.. 1 Job I8 1,450,000
l Subtotal, chammel...eeeeneee. oo ol S ¥ & eesesss 28,305,730
CatingenCieS.ceeeeenees. & subrea e e Bria 506 at 8w B W 4,294,270
Total, chamel........ 3(5101e) 035 nme B aroiste 4] Sesiede sueteieze w iherh o s % o) syune’s $32,600,000
' 30 Ergineering & design.......... el e B e b st i 3,260,000
31 Spervision & adnimistration.ccsiissarisissnssnssaiisspises 3,240,000




Detailed First Cost Estimate (Qontirued)
(Octdber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount
No. Cost Subtotal Total

AMQMMIWWMACPIYMTOWM@
far Altemative E-A

Iarnds & relocations
Iards & dameges....... Ceee ettt ettt sttt tneenenees ..$16,800, 000
Relocations:
Utilities
Total utilities....eveveveeeernnnrnnnnss $1,540,000
ROA(S. ceviennnnn. 1Jb IS 120,000
Bridges.......... 1Jdb IS 6,170,000
Total, roads & bridges...vvveenenennnnnn.. 6,290,000
Total, relocationS...vuuiieieiniinennnnnerennnnnennnn.., 7,830,000
Total, lards & relocations..... teeeieetaterteerncennennnns 24,630,000

Total, flood control,

14



(Octdber 1986 Price levels)

Gost
Acct Description Quantity Unit Unit Armouant
No. Cost Subtotal Total

ARTZCONA CANAL DIVERSION CHANNEL~—CUDIA CITY WASH TO [REAMY [RAW
for Altermative E-B

Note:

15

"Excavation, chammel" includes 10% ripping and 90% cammon.

l FIOOD QONIROL
Oonstruction:
09 Chamrel:
l Diversion & cantrol
of water..... oV slerels 1 Job IS $154, 000
Clearing & grubbing 1 Job 18 42,200
l g olasty - ARG D 1Jb IS 282,000
Excavation (blasting),
Ahamel..ceeeeeceees 32,800 CY $7.20 236,160
Excavation,
l charmel............ 1,330,000 CY 3.05 4,056,500
Compacted fill..... 474,000 CY 3.30 1,564,200
Miscellanecus fill,
I oanpacted. ... ...... 43,400 CY  0.80 34,720
OQoncrete, imvert... 16,300 CY 58.70 956,810
Corcrete, footing. . 44,700 CY  64.00 2,860,800
Concrete, wall..... 61,900 CY 82.20 5,088,180
l Concrete, top slab. 14,700 CY 120.00 1,764,000
Fortland cement.... 808,000 CwWT 4.30 3,474,400
Steel reinforcement 15,900,000 Ibs 0.35 5,565,000
l Irvert access ramps 1 Job 1S5 281,000
Invert access
ladders..cceeeeeees 540 IF 30.80 16,632
l Aggregate base..... 4,260 CY  15.50 66,030
Asphalt oancrete
PEVING . s vueennn. 4,320 Ton  37.40 161,568
Ferncing, chamel.. 32,500 IF 30.80 1,001,000
' Steel picket gate,
single-drive...... : 3 Ea 2,100.00 6,300
Steel pipe gate,
l single-drive..... 14 Ea 670.00 9,380
ManholeS..eeeeeenes 1 Job I8 7,770
Side drain......... 1 Job IS 86,500
l Drainage system... 1Jdo I8 138,000
Hydrologic facilities 1Jddb IS 25,600
Esthetic design
& erosion control. 1 Jdb IS 1,450,000
l Subtotal, chamel...ceeeeeeee. cessssassssssses 29,328,750
Contingericiesccssisesessenssoesannsseannanses 4,371,250
TOtAl, CHAITIEL. e et erreernennnernseeeesncnsnnensns e $32,700, 000
l 30 Engineering & deSigneeeeeeereecececneanes hob ST B ss e | Sran0, 000
31 Supervision & administration....... cecessssscsnsassassssesss 3,330,000
l Total, construction....... e sian B e s S PAITAS s A8 T  ares 5 40,400, 000




Detailed First Cost Estimate (Continued)
(Octcber 1986 Price ILevels)

Gost
Acct Description Quantity Unit Unit Anmount
No. Cost Subtotal Total

ARIZQU\CAMLMIQQGM@E[ACFIYW&SHTOWW
far Altermative E-B

Iads & relocations:

Iands & GAMBOES. v eveveeresnnnenrnnnnns S .e....$16,800,000
Relocations:

Utilities:

Total utilities..........oevvvviiianne.. $1,540,000
RoadS..veivnnnnn. 1Jb I8 . 120,000
Bridges..c.eeene.. 1Jb IS 5,880, 000
Total, roads & IridgesS..eveeeenneeenennnn. 6,000,000
Total, relocationS.ceeseeeseeereeeesenceeeecesenernnnnns 7,540,000

Total, larrb&relocnﬁcxs .............. 24,340,000

Total, flood oontral,
ATC (Qudia City Wash tO Dreamy Draw).e.eeeeeenennnnennnn... 64,740,000
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Detailed First Qost Estimate
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Armount
No. Cost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEI~—CUDIA CITY WASH TO [REAMY DRAW
for Alternative E-C

Note: '"Excavation, chamnel" includes 10% ripping and 90% common.

17

l FIOOD CONTROL
Construction:
09 Chammel:
l Diversion & oontrol
of Waterceeeeeronns 1 Jdb 18 $154, 000
Clearing & grukbing 1 Jdb 18 41,100
l SN e v veeennnnn 1Jb I8 282,000
Excavation (blasting),
AAE L. csssessines 34,700 CY $7.20 249,840
Excavation,
' dhamel..ceeeeeeenes 1,390,000 CY 3.05 4,239,500
Canpacted fill..... 454,000 CY 3.30 1,498,200
Miscellaneous fill,
l capacted. ceeeee... 43,400 CY 0.80 34,720 ‘
Corcrete, invert... 18,400 CY 58.70 1,080,080
Concrete, footing. . 45,200 CY  64.00 2,892,800 |
l Corcrete, wall..... 62,900 CY 82.20 5,170,380
Qoncrete, top slab. '15,600 CY 120.00 1,872,000
Portland cament.... 835,000 QWT 4.30 3,590, 500
Steel reinforcement 16,400,000 Ibs 0.35 5,740,000
l Irvert access ranps 1 Jdb IS 281,000
Invert access
i F-"s o=, o = RPN 540 IF 30.80 16,632
I Agregate base. . ... 4,260 CY  15.50 66,030
Asphalt oacrete
PEVING .t eernennnns " 4,320 Ton  37.40 161,568
' Fercing, chamnel... 32,900 IF 30.80 1,013,320
Steel picket gate,
single-drive....... 3 Ea 2,100.00 6,300
Steel pipe gate,
l single-drive....... 14 Ea 670.00 9,380
Manholes...... e 1 Jcb IS 7,770
Side drain......... 1 Job IS 86,500
l Drainage system. . 1Job IS 138,000
Hydrologic faCJ_llt:LeS 1Jb IS 25,600
Bsthetic design
& erosion catrol.. 1 Job 1S 1,450,000
l Subtotal, chamel....... & Brns 8 2 o08¥e . e B bl 30,110,220
Contingencies....... ITRE Y TS PTG EY . N eeeess 4,489,780
Total, chamnel..... L oa 6 AT 8 B 1T R R W T e $34,600,000
l 30 Engireering & dB8Itises s sesssssssssasdassassns o Sessateaas 3,460,000
31 Supervision & administraticn...eeeeeeeeeeecieeeeeeeeeaes «ee. 3,440,000
l Tekal, coratrrtion. o essecsssvianssae LT T ey «.... 41,500,000




Detailed First Qost Estimate (Contirued)
(Octaber 1986 Price Ievels)

ost
Acct Description Quantity Unit Unit Amount
No. Cost Subtotal Total

ARHQE@MLDIVE%IQJQWMACHYMTOEREMW
far Altermative E-C

Iards & relocations:

Iands & QAaMBgES. cevrveerernreenennnnn. T — $16,800, 000
Relocations:
Utilities:
Total Utilities.eeeeeeeeeeeeenneeennnnes $1, 650,000
ROAGS. e vvenennnes 1Jdb IS 130, 000
Brides.eceecens. 1Jb IS 6,460,000
Total, roads & bridges....eeeene.... N 6,590,000
Total, relocatitnS.eueeeeneeernenennrneenennnns S B 8,240,000
Total, lands & relocatias......... S i e 25,040, 000

Total, flood contral,
m(Qﬁi.adwmmmymm)ll........’.l'l'....... 66,540,m0

18



|

Detailed First Cost Estimate
(Octdber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Anourt
No. Cost Subtotal Total

ARIZONA CANAL, DIVERSION CHANNEL—CUDIA CTTY WASH TO [REAMY [DRAW
for Altermative E-AB

'Ibtal, mtntimoclonooo'-ccoouoottcn.ooouooo-.o.nooooo-o 36,100,(X)0

Note: '"Excavation, chamnel" includes 10% ripping and 90% comnon.

19

' FIOOD OONITOL
Oonstruction:
09 Chammel:
I Diversion & control
of water..eeeeanens 1 Jdb I8 $154, 000
Clearing & grukbing 1Jdb IS 40,400
l 1y 's AP 1Jdb IS 282,000
Excavation (blasting),
hamEl.eeeeeenenns 30,300 CY  $7.20 218,160
Excavation,
l hamel..eeeeennnn. 1,230,000 CY 3.05 3,751,500
i 1 [ PN 472,000 CY 3.30 1,557,600
: Miscellanecus fill,
l camacted. v ev.ee... 43,400 CY 0.80 34,720
Concrete, invert... 10,100 CY 58.70 592,870
Caxrete, footing.. 41,400 CY 64.00 2,649,600
l Caxcrete, wall..... 58,400 CY 82.20 4,800,480
Cacrete, top slab. 8,560 CY 120.00 1,027,200
Rortland oement. ... 689,000 CWT 4.30 2,962,700
Steel reinfarcement 13,900,000 Ibs 0.35 4,865,000
I Invert acoess ranps 1 Job IS8 281,000
Irvert access
ladders.cececeeacee 540 IF 30.80 16,632
l Agrecate base. . ... 4,260 CY  15.50 66,030
Asphalt ocacrete
PAVAN s e veenernnnns 4,320 Ton  37.40 161,568
Fencing, chamel... 32,200 IF  30.80 991,760
I Steel picket gate,
single-drive....... . 3 Ea 2,100.00 6,300
Steel pipe gate,
I single-drive...... . 14 Ea 670.00 9,380
MAMOLlES . eeeeerenes 1 Job IS 7,770
Side drain......... 1 Job IS 86,500
l Drainage systenm.... 1Jdb IS 138,000
Hydrologic facilities 1 Jdb 18 25,600
Esthetic design
& erosion control.. 1 Jdb 1S 1,450,000
' Subtotal, chamel..ceeeeeeeese cesvsinevasmese 26,176,770
Contingencies...... Sl ofese 8108 i oY csvasiss 3,923,230
Total, chamel.....ee.... g SR At L] et s e s $30, 100, 000
I 30 Broineering & GESign. . «nvuveeeeensnennns S S g 0 5 3,010, 000
31 Supervision & administration..... G R danate © BioieT b 44T S e % 5 e b 2,990,000




Detailed First Cost Estimate (Cantinued)
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Unhit thit Anount
No Cost Subtotal Total

Iards & damages....... o8 55 B8 m ek & 8 has Cetetteitanenananns $16, 800, 000

Total utilities........oovviuunennn... ., $1,350, 000
Roads............ 1Jdb IS 100,000
Bridges.......... 1Jb IS 5,440, 000
Total, roads & bridges.................... 5,540, 000
Total, relocatiors..... ettt ettt ttee it ttennnaeannn.. 6,890,000

Total, lands & relocations.....u.euueunens.ssseennn 23,690,000

!
HOIC (Qudia City Wash to Dreamy Draw)....................... 59,790,000

20



Detailed First Cost Estimate
I (Octdber 1986 Price Levels)
Gost '
Aoct Description Quantity Unit Unit Anourtt
I Cost  Subtotal Total
ARTZCNA CANAL DIVERSION CHANNEL—CQUDIA CITY WASH TO [REAMY [RAW
I for Altemative E-AC
l FIOOD CONTROL
Construction:
09 Chamrel:
' Diversion & control
of water..... Se el 1 Jdb 1S $154, 000
Clearing & grukbing 1Jb IS 40,200
ShOriNgeeesecacscne 1 Jdb 1s 282,000
I Excavation (blasting),
Adamel..eeeecsens 5 31,500 CY $7.20 226,800
Excavation,
l hamel...eeennnn.. 1,300,000 CY 3.05 3,965,500
Oapacted fill..... 470,000 CY 3.30 1,551,000
Miscellaneous fill,
I campactede ceeeeeess 43,400 CY 0.80 34,720
Qoacrete, imvert... 12,300 CY 58.70 722,010
Caxrete, footing.. 44,300 CY 64.00 2,835,200
Concrete, wall..... 59,900 CY  82.20 4,923,780
I Ooncrete, top slab. 10,900 CY 120.00 1,308,000
Portlamd cement.... 743,000 CWT' 4.30 3,194,900
Steel reinforcement 14,900,000 Ibs 0.35 5,215,000
' Invert access ranps 1 Jb IS 281,000
Irvert access
ladders....... 540 IF 30.80 16,632
l Aggregate base..... 4,260 CY  15.50 66,030
Asphalt ocacrete
jo=\a k¢ o (RN 4,320 Ton 37.40 161,568
Fencing, chamel... 32,700 IF 30.80 1,007,160
l Steel picket gate,
single—drive....... 3 Ea 2,100.00 6,300
Steel pipe gate,
' single-drive....... 14 Ea 670.00 9,380
MamholeS...ceveeeen. 1 Job IS 7,770
Side drain......... 1Jdb IS 86,500
Drainage system.. 1 Jdb 1S 138,000
l Hydrologic fac111t.1e3 1 Job IS 25,600
Esthetic design
& erosion control.. 1 Jdb 1S 1,450,000
I Subtotal, chamrel..eeeeeerenes L LT 27,708,550
ONtingEnNCies. coveeesesesisscesseasosnsvennns 4,191,450
Total, chamel....eeuen.. NP, SO PR o $31,900, 000
l 30 Engineering & design............... s B st e A e 3,190,000
31 Supervision & administration.....ceeeeeeeeeen.. 215 (-sls: shefsie v bie 3,210,000
kAl cenSERICEIIN: ¢ o weiwi wn v s e v o sewes nvies s we o s desve 387 300,000
I Note: "Excavation, channel" includes 10% ripping and 90% oammon.
I 21




Detailed First Cost Estimate (Continued)
(Octaber 1986 Price Levels)

Cost
Acct Description Quantity Utnit uwnit Amountt
No Cost Subtotal Total

TAN0S & GANEGES. .ouuiiiiiiuiiiiiiceerasieeean e $16, 800,000

ml utuitjs ..... L Y S0 s0 00 LA R Y $l,430,w0
Roads............ 1Jdb IS 110,000
Bridges.......... 1Jb IS 5,800, 000
Total, roads & bridges.......vuvuun.n.n..... 5,910,000
Total, relocations.......vuveueuvuneinennunn 7,340,000

Total, lands & relocations.......eeeuenennoonononinni 24,140,000

Total, flood contral,
ATC (Qdia City Wash to Dreamy Draw)...oevevuiiinennnnnn. .. 62,440,000

22



(Octcber 1986 Price ILevels)

Cost
Acct Description Quartity Unit Unit Anourtc
No. Cost Subtotal Total

ARTZONA CANAL DIVERSION CHANNEL—CUDIA CTTY WASH TO [REAMY [RAW
for Altermative E-BC

FIOOD CONTROL

'Ibtal’ mmmimoocooooocnoto.lDnc.l‘oo'o...cll'l.t!lll'. 38,900,m0

Note: "Excavation, chamnel includes 10% ripping and 90% cammon.

23

l Qonstructiaon:
09 Chammel:
l Diversion & cantrol
of Watereeeeeeesees 1 Jdb IS $154, 000
Clearing & grukbing 1Jd I8 40,600
l SOOTING v eveneensns 1Jdob IS 282,000
tion (blasting),
damel...ee.e. 32,100 CY $7.20 231,120
Excavation,
I chamel.eceeeceeoens 1,300,000 CY 3.05 3,965,000
Canpacted fill..... 471,000 CY 3.30 1,544,300
Miscellanecus fill,
l capacted. cveeeenn. 43,400 CY 0.80 34,720
Cocrete, irvert... 13,500 CY 58,70 792,450
Corcrete, footing. . 44,200 CY  64.00 2,828,800
Qacrete, wall..... 60,600 CY 82.20 4,981,320
l Concrete, top slab. 12,200 CY 120.00 1,464,000
Portlamd cament.... 762,000 CWT' 4.30 3,276,600
Steel reinforcement 15,200,000 Ibs 0.35 5,320,000
l Trvert access ramps 1Jb IS8 281,000
Imvert access
ladders..eeee. 540 IF 30.80 16,632
I Apregate base..... 4,260 CY  15.50 66,030
Asphalt concrete
PRV 5 v v s 56 : 4,320 Ton  37.40 161,568
Fercing, chamel... 33,000 IF  30.80 1,016,400
I Steel picket gate,
single-drive....... 3 Ea 2,100.00 6,300
Steel pipe gate,
l single-drive....... 14 Fa 670.00 9,380
MAarholeS. . vvernenns 1Jb IS 7,770
Side drainN.e.cecees 1 Jb IS8 86,500
l Drainage systen.... 1Jdb IS 138,000
Hydrolagic facilities 1Jb IS 25,600
Esthetic design
& erosion control.. 1Jdb IS 1,450,000
. SUBtOtAl, CHAMEL. e vvrernerneeneennesnnnns .. 28,190,090
Cotingencies. ....veenen.. Iy T ceerenenesess 4,209,910
Total, chamel...... ietee serete s & T oo 0 e w $32,400,000
I 30 Engineering & design.......... 2o durE Ehswesans teeeesessses 3,240,000
31 Supervision & administration...eeeeeeeeeccccceanns, ssssssnwe. 3,260,000




Detailed First Cost Estimate (Contired)
(Octaber 1986 Price Levels)

Qost
Acct Description Quantity Unit unit Arount
No. Cost Subtotal Total

ARIZQ\U\@MLDIVEFSIG@GMQDIACPIYW{TOERENWMM
far Altermative E-RC

Tands & GAMBGES. v evuinenenrenrnrennnanennns. 5 5 B e $16,800, 000

Total utilities.............. . .ee.  $1,480,000
ROAAS.vevnnnnnn 1Jdb I8 110,000
Bridges..veveee.. 1Jb IS 5,600,000
Total, roads & bridges............. P 5,710,000
Total, relocatioNnS. cieeeerienscecacenecansensesnnnnnnnes 7,190, 000

Total, lands & relocationS.eeeeeeeeeneesneeennnennnnnnnn,. 23,990,000

Total, flood contral,
ACDC (Qudia City Wash to Dreamy Draw) .ee.eeenseesnnnennn.... 62,890,000
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Detailed First Cost Estimate
(Octcber 1986 Price Ievels)

Qost
Acct Description Quantity Unit Unit Amountt
No. Qost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEI—CUDIA CITY WASH TO [REAMY [RAW
for Altemative E-ABC

Tbta]-, mtructim........---..o...-....o-..---..-o-.....-- 35,400,(”0

Note: "Excavation, chammel" includes 10% ripping and 90% camon.

25

' FIOOD ONIROL
Construction:
09 harmel:
l Diversion & control
of water...ceveeee 1 Jdb IS $154, 000
Clearing & grukdbing 1Jb IS 39,000
I ShOriTSeies o s sieia s s oo 1 Jo IS5 282,000
Excavation (blastirg),
chamel..eeeeesenss 29,100 CY $7.20 209,520
Excavation,
l Aamel..cieercesnns 1,220,000 CY 3.05 3,721,000
Copacted fill..... 468,000 CY 3.30 1,544,400
Miscellaneous fill,
I oampacted. .. vvesn.. 43,400 CY  0.80 34,720
Cocrete, irvert... 8,110 Y 58.70 476,057
Corcrete, footing.. 42,000 CY 64.00 2,688,000
Corcrete, wall..... 57,700 CY  82.20 4,742,940
l Oarcrete, top slab. 7,330 CY 120.00 879, 600
Portlamd ceament. ... 667,000 CWT 4.30 2,868,100
Steel reinforcement 13,500,000 Ibs 0.35 4,725,000
' Invert access ramps 1 Job 18 281,000
Invert access
ladders..c.e.. 540 IF 30.80 16,632
I Agregate base..... 4,260 CY  15.50 66,030
Asphalt oaoncrete
PAVAIG. v veeeeennnns 4,320 Ton  37.40 161,568 }
Fercing, chamel... 32,900 IF  30.80 1,013,320 |
. Steel picket gate,
single-drive....... 3 Ea 2,100.00 6,300
Steel pipe gate,
l single-drive....... 14 Ea 670.00 9,380
ManhOleS.ceeeeeeses 1 Job IS 7,770
Side drain.....ece.. 1 Jb IS 86,500
I Drainage system.... 1Jdb IS 138,000
Hydrologic facilities 1Jdb IS 25,600
Esthetic design
& erosion control.. 1 Jdb IS 1,450,000
I Subtotal, chamel..eeeeeeeceeenes R ceess 25,626,437
ContingencieS.ceveseceess Siare ool elerarase et ceeess 3,873,563
Total, charmel.....eee... e T ek et B B s e B $29, 500,000
l 30 Brgineering & GeSign.eeeseneennens. s L i i a2 2,950, 000
31 Supervision & administration......... oTSte 1ws: o wiete io @ koo s e o S18T o 01w 2,950,000




Detailed First Cost Estimate (Continued)
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Uhit Unit Amount
No. Cost Subtotal Total

mmmlmmmmmmmmnm
far Altermative E-ABC

JAN0S & QAMBgES. et vvrettttrneeneennenernerneennnnnnnnnnn. $16,800, 000

Total utilities........... o st i whues o S $1,270, 000
ROAAS. . vvennesnns 1Jb IS 100, 000
BridgeS.e...... . 1Jdb IS 5,300,000
Total, roads & bridgeS...eeeeeeennennnn.n. 5,400, 000
Total, TeloCationS.eeeererererunneernnnnresennnnnnnnnn.. 6,670,000
Total, lands & relocationS.eeesuen e eennnnreeennnnnennn,., 23,470,000

Total, fload control,
ACDC (Qxdia City Wash to Dreamy Draw).....eeveessensenn..... 58,870,000
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(Octdber 1986 Price Ievels)
i s
Acct Description Quantity Unit Unit Amount
l No. ' Cost Subtotal Total
ARIZCNA CANAL DIVERSICN CHANNEL—IREAMY DRAW TO CAVE CREEK
l for Altemative E-FIM
FLOOD OONIROL
. Oonstruction:
09 Chanrel:
Diversion & cortrol
' of water.eeeeeeoees 1 Jdb 1S $154,000
Clearing & grukbing 1Jdb I8 36,000
Sharing..ccceeeeeess 1 Jb IS5 58,000
l Excavation (blasting),
dhamel...coeeeeene 52,500 CY $6.10 320,250
Excavation (caman),
GHATEl. v ernennns 1,400,000 CY 2.60 3,640,000
l Campacted fill..... 365,000 CY 3.30 1,204,500
Miscellanecus fill.
capacted. ceeeeee.. 35,900 CY 0.80 28,720
l Corcrete, irvert... 25,600 CY 58.70 1,502,720
Corcrete, footing.. 33,300 CY 64.00 2,131,200
Concrete, wall..... 43,500 CY  82.20 3,575,700
I Corcrete, top slab 11,200 CY 120.00 1,344,000
Portlamd cement.... 662,000 CWT 4.30 2,846,600
Steel reinforocement 12,700,000 Ibs 0.35 4,445,000
Retaining wall..... 1Jdb IS 72,000
I Irvert access ramps 1 Job 1S 148,000
Irvert access
1addersS.eeeeeceeeces 380 LF 30.80 11,704
l Aggregate base..... 4,160 CY  15.50 64,480
Asphalt concrete
paverert...coeeeeenn 4,210 Ton 37.40 157,454
' Fercing, chamel... 32,500 IF  30.80 1,001,000
Steel picket gate, '
single-drive....... 2 Ea 2,100.00 4,200
Steel pipe gate,
I single-drive....... 12 Ea 670.00 8,040
MAPhOLES. e evennnnn. 1Jb IS 2,930
Side drainS...cce... 1 Job IS 67,000
l Hydrologic facilities 1Jb IS 23,000
Esthetic design
& erosion control.. 1 Job IS 1,570,000
I Subtotal, chamel...eeeececccnscecnees Sredeie § 24,416,498
Contingencies....... i e S e s e e wele e L S 000, 0L
Total, chamel..eeeeeeresenesessccscscscscccscscnes eeeeee.528,100,000
30 Engineering & deSign..eeeeccriseesercccsencnnes R PP 2,810,000
' 31 Supervision & administration.........o..e o et i e w B 2,790,000
Total; -onstrEtict . e e v o P R R PR PR TR TR 33,700,000
l 27




Detailed First Cost Estimate (Contimed)
(Cctaber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount
No. Cost Subtotal Total

MMLMIWGMWTD@VEM (Ch’!timxad)
for Altemative B-FIM

Iards & relocations:

Tands & GAMBgES. cvevtitereeeneeesneesesenenensnnnnnnnns ..$20,200,000
Relocations: :
Utilities:
Water..ieeeeees 1 Job I8 $225,000
(=1 1Jb IS 240,000
GAS.eeeraas 1Jb IS 33,000
Fower........ .. 1Jb IS 14,000
Telephxre. ..... 1Jdb IS 28,000
Total utilities.....eveevennnn.. S 540, 000
RoadS. eeese s o 1Jb IS 310,000
Bridges.....c.... 1Jb IS 3,820,000
Total, roads & bridges........ovvvvveeees. 4,130,000
Total, reloCationS. eeeeeeeeeeeeeeencesnceeeernnennnn.. . 4,670,000
Total, lards & relocatioms....... oie 9 e R B S e 24,870,000
Total, flood cotral,
ATC (Dreamy Draw to Cave Creek)......... o sioisie s s e s s o sals w5 a0e 58,570,000
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(Octcber 1986 Price levels)

Cost
Acct Description

Quantity Unit Unit
No. Qost

Amount
Suototal —  Total

ARTZONA CANAL DIVERSION CHANNEL—DREAMY [RAW TO CAVE CREEK

for Altemative E-A

FIOOD AONTROL
Construction:
09 Charel:

Diversion & control

Oof wateleeeeeseeeee 1 Job 18

Clearing & grukbing l1Jb IS

Shoring..ceeeessees 1lJddb IS

Excavation (blasting),

chamel..ceeeeeenns 51,200 CY $6.10

Excavation (caman) ,

chamrel..... & oiaieiaa 1,390,000 CY 2.60
iRl ok 365,000 CY 3.30

Miscellanecus fill.

atpacted.,eeeene .o 35,900 CY 0.80

Concrete, invert... 25,300 CY  58.70

Concrete, footing.. 33,300 CY 64.00

Qocrete, wall..... 43,500 CY 82.20

Qoncrete, top slab 11,200 CY 120.00

Portland cament.... 660,000 CWT 4.30

Steel reinforocement 12,600,000 Ibs 0.35

Retaining wall..... 1Jdb IS

Irvert access ranmps 1 Job I8

Irvert access

1adders.ceeeessess ) 380 LIF 30.80

4,160 CY  15.50

4,210 Ton 37.40
Fencing, chamel... 32,500 IF 30.80

Steel picket gate,

simgyle-drive....... 2 Ea 2,100.00
Steel pipe gate,
single-drive....... 12 Ea 670.00
Mamholes....... 1 Job 18
Side drains........ 1Job IS
Hydrologic facilities 1Jdb IS
Esthetic design
& erocsion control.. 1Jdb IS
Contingencies..eeeeeee
Total, chamel........ sise e s orori a4 sreie s
30 Engineering & desion......
31 Supervision & administration..... s sue

29

$154,000
35,600
58,000

312,320

3,614,000
1,204,500

28,720
1,485,110
2,131,200
3,575,700
1,344,000
2,838,000
4,410,000

72,000

148,000

11,704
64,480

157,454
1,001,000

4,200

8,040
2,930
67,000
23,000

1,570,000

24,320,958

3,679,042
...... eee...$28,000,000
2,800,000




Detailed First Oost
(Octadber 1986

Fstimate (Qontinued)

Cost
A%t Description Quantity

Price Ievels)
Unit Unit Amount

Cost Subtotal Total

ARIZCNA(BXW\LDIVEFGIQ\IGEM\IELP-IREMNERAWTOCAVEQ?EEK (O:ntirmed)
far Altermative E-A

Iards & relocations:

[ands & QAMBgES. ceusitteettiientneereniienneeensennn....$20,200,000
Relocations:
Utilities:
Total Uutilities..veveeneneneenennnnsn. . $533,000
RoadSe sesasosnnes 1 Jcb I8 307,000
Bridoes.......... 1Jdb IS 3,800,000
Total, roads & bridges...oeeveeenennnnnn.. 4,107,000
Total, POIOCEEAONE . oo oo s vodn oo amemes s anssssmes s smes 4,640,000
Total, lands & relocationS..ceccecececccccicnsncncnneneces 24,840,000
Total, flood control,
ACDC (Dreamy Draw to Cave Creek) viveeeeeneeeness were s @eeit 4 e 58,440,000
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(Octdber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amournt
No. Cost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEL—TREAMY TRAW TO CAVE CREEK
for Altemative E-B

31

l FIOOD QONIROL
Construction:
I 09 hamrel:
Diversion & cortrol
of watereeeeeoceees 1 Job 1S8 $154, 000
I Clearing & grukbing 1Jb IS 35,000
horing.ceeccececes 1Jdb IS 58,000
Excavation (blasting),
I chamrel..... o loier atiatie 's 49,900 CY $6.10 304,390
Excavation (cammon),
charrel. . ... veeeee. 1,360,000 CY 2.60 3,536,000
l Conpacted fill..... 364,000 CY 3.30 1,201,200
Miscellanecus fill.
capacted. ceeveneen 35,900 CY 0.80 28,720
| Cocrete, imvert... 24,000 CY 58.70 1,408,800
| ' Concrete, footing 33,300 CY  64.00 2,131,200
1 Caxcrete, wall..... 43,500 CY 82.20 3,575,700
| Oaxrete, top slab 10,400 CY 120.00 1,248,000
Portlamd cament.... 648,000 QAT 4.30 2,786,400
l Steel reinforcement 12,400,000 Ibs 0.35 4,340,000
Retaining wall..... 1 Job IS8 72,000
I Invert access ranpes 1Jab IS 148,000
Invert access
ladders.ceeeeeaes e 380 IF 30.80 11,704
Aoggregate base..... 4,160 CY 15.50 64,480
Asphalt ooncrete
I PEVEEITE s ¢ e s s e e ves 4,210 Ten 37.40 157,454
Fercing, chamel... . 32,500 IF 30.80 1,001,000
Steel picket gate,
I single~drive....... 2 Ea 2,100.00 4,200
Steel pipe gate,
single-drive....... 12 Ea 670.00 8,040
I MArhOleS. . vvennnns. 1Jb I8 2,930
Sic'k—zd]:aJ:JE...:.:.: 1 Job IS 67,000
Hydrologic facilities 1 Job 18 23,000
Esthetic design
l & erosion control.. 1 Jdb 18 1,570,000
Subtotal, chamel.eeeeeenceeneseencenons cee.. 23,937,218
Contingencies...... . s e ke OBy DD
l 30E‘glrwm]."dm&nm@:ll....lI.l.0ll...l'..'....'.....O...."..l$27,W’wo
5 To| o PPN cemeneineseenes sesesesesssesess 2,750,000
Bla-mrvls]m&mjnis&atim...l...'l....Il...l..‘ll........ 2,750’m0
' Total, OmNSEIUCEIN. veverenneeeennnnses s dons LR ol B i 33,000, 000
.




Detailed First Cost Estimate (Contirmed)
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount
No.

Qost  Subtotal = Total

AR]ZQ\B\CAM&LHIVEIBICNG‘IAM‘IED—MND?AWTOCAVEG?EEK (Ctntinnd)
for Altemative E-B

Iards & relocations:

Tands & GAMBgES. ceveeerennneennnnenn.

Relocations:

Total, flood cantral,

..................... $20,200, 000

....... $514,000

18 296,000
Is 3,670,000

....... 3,966,000
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Detailed First Cost Estimate
I (Octcber 1986 Price ILevels)
Qost
I Act  Description  Quantity Unit Unit Aot
No. Supbtotal Total
I ARIZCNA CANAL, DIVERSION CHANNEL—TREAMY [RAW TO CAVE CREEK
for Altemative E-C
I FIOOD QONIROL
Construction:

I 09 hammel:
Diversion & control
of Watereeeeeoveans 1 Job 1s $154, 000

I Clearing & grukbing 1Jdb IS 35,700
ShOriT. soen v 1Jdb I8 58,000
Excavation (blasting),
Adamel..cceeeveenee 51,900 CY $6.10 316,590

I Excavation (camon) ,
Adameleeeeeeccens 1,400,000 CY 2.60 3,640,000
Conpacted fill. 365,000 CY 3.30 1,204,500
Miscellanecus fill.

I capacted. ... .. X 35,900 CY 0.80 28,720
Corcrete, invert.. 25,400 CY  58.70 1,490,980
Ooncrete, footing. 33,300 CY  64.00 2,131,200

I Caxcrete, wall..... 43,500 CY 82.20 3,575,700
Oaxxrete, top slab 11,200 CY 120.00 1,344,000
Portland cemert.... 661,000 CWT 4.30 2,842,300

I Steel reinforcement 12,700,000 Ibs 0.35 4,445,000
Retaining wall..... 1Jb IS 72,000
Invert access rampes 1 Job IS 148,000

I Invert access
1adderSecenececases 380 IF 30.80 11,704
Aggregate base.... 4,160 CY  15.50 64,480
Asphalt concrete

I pavement..coeeeeee 4,210 Ton 37.40 157,454
Fencing, chamel. 32,500 IF  30.80 1,001,000
Steel picket gate,

I single-drive...... 2 Ea 2,100.00 4,200
Steel pipe gate,
single-drive....... 12 Ea 670.00 8,040

I Marholes. . .... b 1Jb IS 2,930
Side drains..ceee.. 1Jcb IS 67,000
Hydrologic facilities 1Jdb IS 23,000
Esthetic design

I & erosion control.. 1 Jdb 18 1,570,000
Subtotal, chamel..ceeeecsenss suiers v waietee o o siee 24,396,498
ONtiNGENCIES. cevsvesacessnsesescessscssneess 3,703,502

l Total, charmel...... GBS et O S e S P eeeee..528,100,000

30 Engineering & design......... ll o e e G e oy . SaE s 2,810,000
31 Supervision & adnmusttat.lm 2,790,000
l Total, construction....... s e e e B dlare e e s S e 0 00y 000
I 33




Detailed First Cost Estimate (Contirmed)
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount
No. Gost Subtotal Total

ARIZQ\U\CRNALDIVEIBI@IGNNE&M&YD?AWTOQWEQ?EEK (Ch?timxad)
for Altermative E-C

Iards & relocations:
Iards & danages$20,200,000

Relocatimns:
Utilities:
Total utilities......cevuuennn... R 533,000
1205 - T 1Jb IS 307,000
Bridges.......... 1Jb IS 3,820,000
Total, roads & bridgeS.eeeeeeeneeennnnnn.. 4,127,000
Total, relocationS..eeeeeeeeeessnnnns T o o viois 555 4,660,000
Total, lands & relocations...... iSheene o aiste s w.sisle % 4 & ceseee. 24,860,000

Total, flood contral,
ATC (Dreamy Draw tO Cave CreeK) ceveeeerenseessenanseneennens 58,560,000
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Detailed First Cost Estimate
(Octcber 1986 Price ILevels)

Cost
Acct Description Quantity Unit Unit Arnount
No. Cost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEL~—DREAMY TRAW TO CAVE CREEK
for Altemative E-AB

35

l FIOOD QONIROL
Gonstruction
09 Chamel:
I Diversion & control
Of Wabeeoventvaiias 1 Jdb 18 $154, 000
Clearing & grubbing 1 Job 15 34,900
I (515" il y o MERNTTNPRNS 1Jadb IS 58,000
Excavation (blasting),
hamel...eeenenn.. 49,200 CY  $6.10 300,120
l Excavation (common),
chamel...eveenenn. 1,360,000 CY 2.60 3,536,000
Carpacted fill..... 365,000 CY 3.30 1,204,500
Miscellanecus fill
I apacted.ceeeense . 35,900 CY 0.80 28,720
Corcrete, invert... 23,500 CY 58.70 1,379,450
Corcrete, footing. . 33,200 CY 64.00 2,124,800
l Concrete, wall..... 43,200 CY  82.20 3,551,040
Concrete, top slab 10,400 CY 120.00 1,248,000
Portlard cemert. ... 642,000 CAT 4.30 2,760,600
Steel reinforcement 12,400,000 Ibs 0.35 4,340,000
l Retaining wall..... 1 Jdb I8 72,000
Invert access ramps 1 Jodb IS 148,000
Invert access
I ladders..eceeeeeen. 380 LF 30.80 11,704
Aygregate hase..... 4,160 CY  15.50 64,480
Asphalt ooncrete
I PEVEMEIT . e v vvennne. 4,210 Ton  37.40 157,454
Fercing, charmel... 32,500 IF  30.80 1,001,000
Steel picket gate,
l sirgle-drive....... 2 Ea 2,100.00 4,200
Steel pipe gate,
sirgle-drive..... aie 12 Ea 670.00 8,040
MArhOleS. e vvenennn. 1Jdb IS 2,930
I Side drains........ 1Jdb IS 67,000
Hydrologic facilities 1Jdb IS 23,000
Esthetic design
I & erosion control. . 1Jb IS 1,570,000
Subtotal, charmel..... S s b e s wesa s 23,049,038
ContingenCieS.veeeeeeeenanss AS T o o . 3,550,062
I Tetal, B os ven i v ven's s b ass sveons 5 & R A R R $27,400,000
30 BEgineering & design.......... STt i A s b i o e ceeess 2,740,000
31 Supervision & administration....eessseesnscscsoscessasennses 2,760,000
l Total, ConSErUCtION. veeeenerneeneanenes S b S alaa e s seia s b e 52,900,000




Detailed First Cost Estimate (Continued)
(Octcber 1986 Price Ievels)

Cost
Acct Description Quantity Unit Unit Amount
No. Cost Subtotal Total

ARIZCNAO&M&LIHVERSI(NGMIELP-IFEMIYD?AWTOQVECREH( (metimed)
faor Altermative F-AB

Iards & relocations:
lards & dameges...... B $20, 200,000

Total Utilities....viveeeneeennneennnn.. $510,000
RoAdS. . euuunnnns. 1Jb IS 290,000
IS

Total, flood contral,
ATC (Dreamy Draw to Cave Creek)......... & € 9,50078 ol sreses  si8TeE ¥ 57,540,000
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Detailed First Cost Estimate
(Octcber 1986 Price Levels)

Cost

Aoct Description Quantity Unit Unit Amount
Qost Subtotal Total

ARTZCNA CANAL DIVERSION CHANNEL—TREAMY RAW TO CAVE CREEK
for Altemative E-AC

’Ibtal, wstnmimcoc-aOOD.ltooo'.onl0'.'0.0000..'000..."! 33,500,m0

37

I Oonstruction
09 Charmel:
Diversion & control
I of water...... 1Jdb IS $154,000
Clearing & grukbing 1Job IS 35,400
Sharingeeeeeeeeeees 1 Job I8 58,000
I Excavation (blasting),
cdhamel..eeeeeeeens 50,500 CY $6.10 308,050
Eba:avaticn (common) ,
I ............ 1,390,000 CY 2.60 3,614,000
Ompacted AT L eere 365,000 CY 3.30 1,204,500
Miscellanecus fill.
oapacted. .. .... 35,900 CY 0.80 28,720
l Corcrete, irnvert... 25,100 CY 58.70 1,473,370
Gaxrete, footing.. 33,300 CY 64.00 2,131,200
Cacrete, wall.... 43,500 CY 82.20 3,575,700
I Concrete, top slab 11,200 CY 120.00 1,344,000
Portland cament.... 659,000 CWT 4.30 2,833,700
Steel reinforcement 12,600,000 Ibs 0.35 4,410,000
I Retaining wall..... 1Jdb IS 72,000
Imvert access ramps 1 Job I8 148,000
Invert access
ladders.eeeeeeceess 380 LF 30.80 11,704
l Axregate base..... 4,160 CY 15.50 64,480
Asphalt oancrete
PEVEEIE . e cvsennnns 4,210 Ton 37.40 157,454
I Fencing, chamel... 32,500 IF 30.80 1,001,000
Steel picket gate,
single-drive....... 2 Ea 2,100.00 4,200
l Steel pipe gate,
sirngle-drive....... 12 Ea 670.00 8,040
ManholeS......... i 1Jdb IS 2,930
Side drains........ 1Jdb IS 67,000
l Hydrologic fac:.lltls 1 Job I8 23,000
Esthetic design
& erocsion control.. 1Jb IS 1,570,000
l SUDEOAL, CHAMEL. e snneeennneonannsenneonens 24,300,448
Omtirgencm 3,599,552
Total, chiamel.ccesesosissvsces SRA B B SR RS T § $27,900, 000
l 30 Engineering & design.......... 05w alins v ST iezereere aze i Y. 2,790,000
31 Supervision & administration..... b, Bt o B w3 e B s - S0 0RO




Detailed First Cost Estimate (Qontirmed)
(Octcber 1986 Price Ievels)

CQost
Acct Description Quantity Unit Utnit Amount
No. Cost Subtotal Total

mmmmc@m:—mmumm@mm (G:ntin.xed)
for Altemative E-AC

Iands & relocations:
Iarﬂs&danag%$2o,200,000
Relocations:

Utilities:

Total utilities...civeiinininnnnennnen. 526,000
RoadS.ceeeeeennns 1 Jb IS 304,000
Bridges.......... 1Jb IS 3,780,000
Total, roads & bridyeS..eeeeeeeeeeeennnens 4,084,000
Total, relocationS.eeieeeeeeeennnnss S8 6 WG ¥ e 0w 4,610,000

Total, lards & relocatians........... - .~ T . 24,810,000

ACC (Dreamy Draw t0 Cave CPEEK) ceveeereenreeenneennneennnes 58,310,000
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Detailed First Cost Estimate
(Octcher 1986 Price Levels)

Cost
Acct Description Quantity Unit Unit Amourtt
No. Qost Subtotal Total

ARTZONA CANAL DIVERSION CHANNEL—IREAMY RAW TO CAVE CREEK
for Altemative E-BC

Total, conStUCtIN. ceeecescscsscscssescscscssssscscssscesss 32,900,000

39

l Oonstruction:
09 Chamel:
I Diversion & control
of water..ceeeeesess 1Jdb IS $154,000
Clearing & grukbing 1Jcb IS 34,900
l AN oo v swonn e 1Jdb IS 58,000
Excavation (blasting),
GAMEL. v evvnennens 49,200 CY  $6.10 300,120
Ebmvatim (cammen) ,
l ...... veee. 1,360,000 CY 2.60 3,536,000
Clmpacted flll 365,000 CY 3.30 1,204,500
Miscellanecus fill.
I . 35,900 CY  0.80 28,720
Oocrete, invert... 23,500 CY 58.70 1,379,450
Corxerete, footing.. 33,200 CY 64.00 2,124,800
Qacrete, wall..... 43,200 CY  82.20 3,551,040
I Qorcrete, top slab 10,400 CY 120.00 1,248,000
Portlard cement.. 642,000 CWT 4.30 2,760,600
Steel remforcanent 12,400,000 Ibs 0.35 4,340,000
l Retaining wall..... 1 Job 18 72,000
Irvert access ranps 1Jdb I8 148,000
Invert access
l 1a00ETSe s eeernnnns 380 IF  30.80 11,704
Aggregate base..... 4,160 CY 15.50 64,480
Asphalt cancrete
pPEvEmEIt. . coeeeeees 4,210 Ton 37.40 157,454
I Fercing, charmel... 32,500 LF  30.80 1,001,000
Steel picket gate,
sirngle-drive....... ' 2 Ea 2,100.00 4,200
I Steel pipe gate,
single-drive....... 12 Ea 670.00 8,040
MAarholeS. . cueeernss 1Jdb I8 2,930
I Side drains........ 1Jd IS 67,000
Hydrologic facilities 1Jdb IS 23,000
Esthetic design
& erosion control.. 1Jb IS 1,570,000
l Subtotal, chalnel..ceeecesssssssscsssseasesss 23,849,938
OontingencieS. ceeeesssceescccscscccesseccnsss 3,550,062
Total, chamel...c.cveeeececcncaces & @ selene v wenere b wie o6 08 siee e 6 $27,400,000
l 30 Engineering & design.......... ey d By siore & S B G T veeees. 2,740,000
31 Supervision & administration.............  Siataie braliiate ais sxsials e.. 2,760,000




Detailed First Cost Estimate (Contired)
(Cctaber 1986 Price ILevels)

Cost
Acct Description Quantity Unit Unit Amount
No. Cost Subtotal Total

mmmwcm—mmmmwm (Contirued)
for Altemative E-BC

Iards & relocations:
Tards & QaMBgES. cveeeerrreenrecannns o0 8 01010 w wruinte ¥ BRI 6 B siecele $20,200,000
Relocatians:
Utilities: A
Total UtilitieS..eeeeeenennnnn.. $510,000
ROAAS. v eennnnans 1Jdb I8 290, 000
BridoeS..eeessen. 1Jdb IS 3,640,000
Total, roads & BridgeS.ceeeeernrnneennnnns 3,930,000
TotAl, TelOCabI iR, e o w5504 56505 5 gwinw o wsie m05 506 5 6 0.5 4,440,000
Total, larnds & relocationS.ceeeeeeeeeeereenecennneennnnnn. 24,640,000

Total, flood control,
ACDC (Dreamy Draw to Cave Creek)......... s e eieie 0 s sraier i 57,540,000
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(October 1986 Price Levels)

(ost

Acct Description Quantity Unit Unit
No Cost

Amount

Suwototal —  Total

ARTZCNA CANAL DIVERSION CHANNEI—TREAMY [RAW TO CAVE CREEK
for Altemative E-ABC

FIOOD OONTROL
Construction:
09 hamrel:
Diversion & oontrol
of water....... 1 Job I8 $154,000
Clearing & grulbbing 1Jb IS 33,900
ShOrING s eeeeeennns 1Jb IS 58,000
Excavation (blasting),
charmel...eeeen. 48,500 CY  $6.10 295,850
Excavation (common),
Garmel........ ee.. 1,350,000 CY 2.60 3,510,000
Campacted fill..... 360,000 CY 3.30 1,188,000
Miscellaneous fill
caopacted. .. .. 35,900 CY 0.80 28,720
Corcrete, irvert... 23,000 CY 58.70 1,350,100
Corcrete, footing.. 33,200 CY  64.00 2,124,800
Concrete, wall..... 43,200 CY 82.20 3,551,040
Qoncrete, top slab 10,400 CY 120.00 1,248,000
Portland cemernt.... 639,000 CWT 4.30 2,747,700
Steel reinforcement 12,300,000 Ibs 0.35 4,305,000
Retaining wall..... 1Jdb IS 72,000
Invert access ramps 1Jb IS 148,000
Invert access
1addersS.eceecccenses 380 IF 30.80 11,704
Aggregate base... 4,160 CY  15.50 64,480
Asphalt oconcrete
PaEVEmETt. ceeeeenee 4,210 Ton 37.40 157,454
Fercing, chamel... 32,500 IF  30.80 1,001,000
Steel picket gate,
single-drive....... 2 Ea 2,100.00 4,200
Steel pipe gate,
single-drive....... 12 Ea 670.00 8,040
Mamoles..... 1 Jdb I8 2,930
Side drainS....ee.. 1 Job I8 67,000
Hydrologic facilities 1Jdb IS 23,000
Esthetic design
& ercsion control.. 1 Job 1s 1,570,000
Subtotal, chamel.eceecrsccseosesssscsesseses 23,724,918
Cotingencies...... 4w A e el ol s w e | DD BS
Total, chamel...... ey Cereeenneeneeneeseeess$27,300,000
30 ENgAneering & GeSign..e.eeeeeeeeceessnsecsnssncsnsassassnnss 2,730,000
31 Supervision & administration............ cioie & 3ayefn i & alaters o1e. sfate . 2,770,000

... 32,800,000
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Detailed First Cost Estimate (Continued)
(Octdoer 1986 Price Levels)

Cost
Acct Description Quantity Unit unit Amount
No. Qost Subtotal Total

MMMIQIMWEQWM (Ql‘lt.inl.ed)
for Altemative E-ARC

Total, flood control,
ACDC (D:eanyDrawtoC‘aveCreek)..

.......................... 57,370, 000
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