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SYLLABUS

This Design Documentation Report (DDR) is volume 1 of multiple volumes of the Tres Rios .
Environmental Restoration Project. It presents the basis of design for Phases 1A and 1B of the

Flood Control North Levee. The Feasibility Report completed in April 2000 describes and

outlines project alternatives that were considered for the Tres Rios Environmental Restoration

Project. The project recommended plan included the North Levee (Phase 1), Pump Station

(Phase II), Regulating and Overbank Wetlands (Phase II), Riparian Corridors (Phase III), Under

Ground Reclaimed Water Pipe (Phase IV) and Open Water Marsh (Phase V).

This report addresses the basis of design for the flood control North Levee including interior
drainage features. It serves as a main DDR to cover phase 1A and Phase 1B of the North Levee.
The recommendation was to construct the North Levee with height varying from less than 1 foot
to about 9 feet above the current existing ground surface and numerous interior drainage
features.

Based on the study and analysis of hydraulics and hydrology and input from the local sponsor;

the City of Phoenix (COP), and the project stake holders; the Flood Control District of Maricopa

County (FCDMC) and the Holly Acres Community’s representative, a detailed study was

conducted to determine types and numbers of features needed to support the levee system

(Phases 1A and 1B). The study recommended the construction of several collector channels and

detention basins to capture overland flows and excessive irrigation water and modifications to

numerous existing concrete irrigation canals (CIC) to convey irrigation water. It also called for
construction of nine (9) guide dikes along the entire levee to divert the flood flows from .
impinging on the levee. Multi-celled, concrete box culverts (RCB) conveying storm drain runoff

and excessive irrigation waters from detention basins to the river were considered in the design.

A 40- hour Value Engineering Study/Workshop took place from August 14-18, 2000 to discuss
the Design Refinement Plan (DRP). The Final Report, dated September 2000, contained a series
of recommendations and suggestions for reducing costs and providing an improved design. In
the Steering Committee Meeting held in February 2002, it was stated that the Value Engineering
Final Report was reviewed thoroughly and recommendations were discussed and considered for
implementation in design, such as: locate levee interior drains to support habitat development
and locate all open water marshes in areas with high groundwater to avoid soil lining as much as
possible. It was also noted that local sponsor, the FCDMC and the USACE had considered
implementation of design suggestions F-36 through V-19 outlined in the Value Engineering
Study Final Report dated September 2000, titled U.S. Army Corps of Engineers, Los Angeles
District, “Tres Rios Value Engineering Study-Final Report”, September 2000.

The North Levee (Phase I) presented in this report consists of an approximately 4.25-mile long
levee, two collector channels totaling about 2.64 miles, two detention basins with storage of 23.5
acre-feet and several 3-foot by 5-foot (3X5) reinforced concrete box (RCB) culverts. In addition,
nine (9) guide dikes, several access ramps and access roads located along the entire levee that
make up the levee system.

Within the 4.25-mile long levee, there is a 1.23-mile section (Holly Acres Levee) that needs to '
be modified and improved to meet the USACE’s 100-yr flood protection level. Detention basins




control the 100-year flood with release rates that can be accommodated by collector and storm
drain channels. The basins are excavated to a maximum of 3 feet deep and graded to drain
toward the RCB culvert inlets. The RCB culverts in turn convey water into the Salt River. Each
RCB outlet is equipped with a metal flap gate to keep water from entering back into the basins.
Operation and Maintenance (O&M) access roads are provided for operation and maintenance of
the levee, detention basins, collector and storm drain channels and RCB culverts. Access ramps
on landside and riverside of the levee are furnished.
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PERTINENT DATA

CONSTRUCTED
FEATURES

FEATURE STATION

(Ft)

RIVER STATION
(Miles)

DESCRIPTION

Phase 1A North
Levee (Improved
Existing Holly
Acres Levee and
New Levee)

Begins 153+72.90
Ends 224+62.57

199.19 to 200.53

Height above existing ground:
0.10 ft to 9.30 ft.
Top width: 14 ft to 18 ft.
Side slopes: 3H:1V

Riverside slope protection: 15-in riprap
over bedding layer over geotextile fabric
Landside slope protection: 3-in rock mulch
Freeboard: 3ft.

Improved Exist.
Holly Acres Levee

153472.90 to 168+00

199.19 to 199.46

Levee enlargement.
Toe of slope (riverside) revetment:
12-in x 18-ft gabion mattress

New Levee

New Levee
167+80 to 172+00
172+00 to 174+00

174400 to 224+62.57

199.47 to 199.55
199.55 to 199.59
199.59 to 200.55

Toe of slope (riverside) revetment:
12-in x 24-ft gabion mattress over 15-in
launch stone

Drainage Ditch
/Detention Basin

115" Avenue

0+00.00 to 8+58.000

Earthen Trapezoidal Ditch
Length: 858 ft.

Detention Basin

. . 199.31 Side slope: 3H:1V '
Drainage Ditch. Depth: 2.5 ft .
Bottom width: 10 ft
ih :
1157 Avenue 0400 to 1200 Earthen Basin

199.28 to 199.55

(See Flood Storage Basins Table - page 8)

RCB Culverts

a. 115" Ave. RCB
Culvert

0-+00 to 1+08.79

199.25 to 199.31

5-celled 3-ft x 5-ft RCB
With Flap Gate and Trash Rack

b. 113™ Ave. RC
Transition Box
Culvert

0+35 to 0+80

199.46 to 199.47

1-celled 4-ft x 18-t RCB
Without Flap Gate and Trash Rack

Guide Dikes

a. 95" Ave.

0+00 to 4+71.97

201.70 to 201.79

Compacted Earth-Fill Dike
Height: 1 ft to 4 ft.
Length: 471.91 ft.
Top width: 10 ft.
Side slope: 2H:1V
Side slope protection: 33” riprap over
bedding layer
Toe protection: 1-ft x 30-ft gabion
mattress.

b. East 113" Ave.

0+00 to 2+82.57

199.55 to 199.62

Compacted Earth-Fill Dike
Height: 5 ft to 17 ft.




Length: 282.57 ft.
Top width: 10 ft.
Side slope: 2H:1V
Side slope protection: 277 riprap over
bedding layer
Toe protection: 1-ft x 30-ft gabion mattress

c. West 113" Ave.

0+00 to 2+82.57

199.44 to 199.47

Compacted Earth-Fill Dike

Height: 15 ft.

Length: 282.57 ft.

Top width: 10 ft.

Side slope: 2H:1V

Side slope protection: 277 riprap over
bedding layer
Toe protection: 1-ft x 30-ft gabion mattress

d. East 115" Ave.

0+04.62 to 2+82.57

199.62 to 199.69

Compacted Earth-Fill Dike
Height: varies (12 ft to 14 ft)
Length: 282.57 ft.
Top width: 10 ft.
Side slope: 2H:1V
Side slope protection: 27 riprap
Toe protection: 1-ft x 30-ft gabion mattress




FEATURES

FEATURE STATION

RIVER STATION

DESCRIPTION

Phase 1B North
Levee (Improved
Existing Holly
Acres Levee and
New Levee)

Begins 0+00.00
Ends 153+72.90

198.35 to 199.18

Height above exist ground:
0.10 ft to 9.30 ft.
Top width: 16 ft.
Side slope: 3H:1V
Riverside slope protection: 15-in
riprap over bedding layer over

geotextile fabric

Landside slope protection: 3-in rock
mulch
Freeboard: 3 ft.

Improved Exist.

Levee enlargement.

Holly Acres Levee 111+17.72 to 153+72.90 198.33 TO 199.18 Toe of slope (riverside) revetment:
12-in x 18-ft gabion mattress
Toe of slope (riverside) revetment:
New Levee 0+00.00 to 9+58.32 198.35 to 198.33 ; .
12-in x 24-ft gabion mattress over
15-in launch stone
Channels/Detention
Basin

a. El Mirage Rd.
Collector Channel

7+60.00 to 48+85.96

198.50 to 199.18

Reinforced Concrete Trapezoidal
Channel
Side Slope: 2H:1V, Bottom Width:
14 ft — 16 ft, Depth: 2 ft 3 ft.

b. El Mirage Rd.
Diversion Channel

0+00.00 to 2+29.51

198.35 to 198.36

15-inch Grouted Stone Trapezoj

Channel ‘

Side Slope: 2H:1V, Bottom Width:
14 ft, Depth: 2 ft.

El Mirace Rd Earthen Basin
age L. 0+00.00 to 7+20.71 198.37 to 198.50 (See Flood Storage basins Table-
Detention Basin Page 8)

RCB Culverts

a. 115" Ave. S-celled 3 ft x 5ft RCB

RCB Culvert DHD0T 13847 [PEL3ifo [HES0 With flap gate and trash rack
. 4 — 24-in diameter RCP’s under El
bfé;“éff: rth' 0+23.05 to 1+00.55 198.34 to 198.36 Mirage Road
Without flap gate and trash Rack
Guide Dikes
Compacted Earth-Fill Dike
Height: 13 ft to 15 ft.
Length: 282.57 ft.
s Top width: 10 ft.
a vaest 121 0+00 to 2+82.57 198.52 to 198.53 Side slope: 2H:1V

Side slope protection: 27-in riprap
over bedding layer
Toe protection: 1-ft x 30-ft gabi'
mattress




b. West 119"
Ave.

0+04.94 to 2+82.57

198.65 to 198.66

Height: 12 ft.
Length: 282.57 ft.
Top width: 10 ft.
Side slope: 2H:1V
Side slope protection: 27-in riprap
over bedding layer

Toe protection: 1-ft x 30-ft gabion
mattress

c. Improved
Exist. East

0+04.62 to 2+82.57

Height: varies
Added 18-ft x 1-ft Gabion Mattress

198.80 to exist. 12-ft x 9-in gabion mattress
119" Ave. around guide dike. Dike Slope:
2H:1V, Crest Width = 10-ft.
Height: varies
d. Improved Added 18-ft x 1-ft Gabion Mattress
Exist. West 0+04.62 to 2+82.57 199.06 to exist. 1-ft’x 9-in gabion mattress
117" Ave. around guide dike. Dike Slope:
2H:1V, Crest Width = 10-ft.
FLOOD STORAGE BASINS
Basins. Average 100-Yr 100-Yr Peak Outlet Size Drainage
‘ Depth Capacity Discharge Area
(feet) (acre-feet) (cfs) (ft) (sq mi)
115" Ave. 3.00 15 380 5 —3-ftx 5-ft RCB 0.549
v 3.00 8.5 363 5-3-ftx S-ftRCB | 0.405




1. INTRODUCTION

GENERAL

1.1 The U.S. Army Corps of Engineers Los Angeles District, in coordination with the City of
Phoenix Waste Water Engineering Department and the Flood Control District of Maricopa
County, completed the Feasibility Report and Environmental Impact Statement (EIS) for the
Tres Rios Ecosystem Restoration Project in April 2000. The recommended plan addresses
Flood Control North Levee, Pump Station, Diurnal Flow Regulating Wetlands, Overbank
Wetlands, Riparian Corridors and Open Water Marsh.

1.2 A Value Engineering study was conducted by the firm of Robinson, Stafford and Rude, Inc.,
in August 2000 and the final report was published in September 2000. The report
recommended a number of modifications and design changes to the project to reduce costs
and improve the design. The U.S. Army Corps of Engineers, Los Angeles District, and the
local sponsor agreed to consider and accept or conditionally accept most of the concepts
identified in the final report. Some of the recommendations for modifications and design
changes were rejected due to site-specific constraints, future operation and maintenance
costs, and habitat benefits.

OVERALL PROJECT DESCRIPTION

1.3 The Tres Rios Ecosystem Restoration project was conceived to provide flood control in
combination with environmental restoration. The project consists of:

e A 4.25-mile long flood control North Levee extending along the existing river
north bank from 105th Avenue to El Mirage Road. The levee height ranges from
less than 1 foot to 9.30 feet high.

e A 300-million gallon per day (mgd) pump station to pump treated effluent from
the current 91st Avenue Wastewater Treatment Plant (WWTP) to the Diurnal
flow wetlands (regulating wetlands) and a piping system to transport treated
effluent.

e A 184-acre regulating wetland to even out the diurnal flow from the WWTP
pump station before discharging the treated wastewater through a series of
constructed wetlands (overbank wetlands). Each wetland will have gate valves to
control the flow in and out of the basin through a pipe.

e A 128-acres constructed wetland (overbank wetlands) along the riverside of the
new north bank levee system. The flows through these wetlands are then
conveyed by a piping system to the west end of the project to irrigate the new
riparian corridors and open water marsh.

e Cottonwood/willow riparian corridors and open water marsh areas along the north
and south sides of the river.

e Water conveyance system to transport treated wastewater and water from
overbank wetlands and WWTP’s dewatering wells.




PROJECT PHASING

1.4  The Tres Rios Ecosystem Restoration Project was developed in five phases. The first phase
or Phase I involves the design and construction of the Flood Control North Levee. Due to
time constraints, this first phase was divided into PhaselA, Phase1B and Phase 1C.

Phase 1C (concrete flood wall along west side of El Mirage Road) was eliminated. See
Appendix B —Hydraulic Analysis in this report. It is also worth mentioning the north
levee upstream and downstream boundaries were eliminated from 95" to 105" Avenue
and from EIl Mirage to Aqua Fria River Berm respectively. Elimination of the north
levee upstream boundary (about 1.2 miles-95" to 105" Avenue) was the result of
further hydraulic studies and analyses of the 100-year flood events , review of historical
aerial photography and updated topography. Elimination of about 3-mile levee at the
downstream boundary (El Mirage Road to Aqua Fria River Berm) was the result of
further study of 100-year flood events in conjunction with Phase 3 river grading
consisting of open water marsh, ponds, riparian corridors and open channels in the
river as well as an existing Circle “H” Sand and Gravel pit.

A 500-ft section of Phase 1B near EL Mirage Road was also improved by raising it 6
inches to meet FEMA requirement of 3-ft free board and to have 95% confidence in
Risk and Uncertainty Analysis.

1.5 Phase II of the project consists of the Pump Station, Piping System, Flow Regulating

Wetlands and Overbank Wetlands. Riparian Corridors, Open Water Marsh and Conveyance
Channels located along north side of the Salt River are proposed for Phase III. Phase IV

. comprises of Well Water Distribution systems consisting of submersible pumps and pipelines
and Under Ground Reclaimed Water Pipe to provide water for Phase 5. Further studies and
analysis of the constructed project features (Wetlands and Riparian Corridors) and
ground water table lead to elimination of Phase IV. In addition, it was indicated by the
project stake holder; Gila River Indian Community (GRIC) it would provide well(s) to
supply water for Phase 5 if needed. Open Water Marsh along south side of the Salt River
belongs to Phase 5.

PROJECT LOCATION

1.6 The study area is located at the confluence of the Salt, Gila, and Aqua Fria Rivers, west of
the City of Phoenix, Arizona. Because of the confluence of the three rivers within this close
proximity, the project has been identified as “Tres Rios.” In Spanish language, Tres Rios
means “three rivers”.

1.7 Tres Rios is located approximately nine miles west of downtown Phoenix. The upstream
boundary of the project is located at 87th Avenue, about 2,500 feet upstream (east) from 91st
Avenue Waste Water Treatment Plant. The study area extends west from the treatment plant
for approximately seven miles through the confluence of both the Gila and Agua Fria Rivers
and ends near Bullard Road. Plate 1 presents the overview of the project.




PROJECT AUTHORIZATION

1.8

The Tres Rios Environmental Restoration Project was authorized in accordance with the
provisions of Section 101(b)(4) of Water Resources Development Act of 2000 (WRDA
2000), Public Law 106-541 (PL 106-541), and under authority given in Section 6 of Public
Law 761, Seventy-fifth Congress, June 28, 1938, which reads in part as follows:

“The Secretary of War (now Secretary of the Army) is hereby given authorized
and directed to cause preliminary examination and surveys for flood control
...at the following named localities —Gila River and tributaries, Arizona and
New Mexico.”

PURPOSE AND SCOPE OF STUDIES

1.9

1.10

1.12

General
The purpose of the Design Documentation Report (DDR) is to provide back-up and
supporting information related to design drawings submitted in the 100% Design
Package. It includes an overview of the project, a summary of proposed project
features, calculations supporting the final design, and copies of related documents and
reports that were used in the preparation of the 100% Plans and Specifications. It
also provides the basis and results of civil design effort, the estimated construction
cost and the schedule for the North Levee Phase 1A and 1B. Design data and
calculations were developed sufficient to determine the technical and economical
feasibility.

Surveying and Mapping
Mapping was based on aerial topography flown in 2001 at a scale of 1 inch = 50 feet
with 1-foot contour interval. At the confluence of Gila and Salt Rivers where
extreme dense vegetation limited the accuracy of aerial topography, additional cross-
sections were field-surveyed to supplement the topography for the project. The
mapping datum is NAD 1983 and NGVD 1929. The 1993 topographic map of the
Flood Control District of Maricopa County was also utilized for hydraulics and
hydrology work.

Field survey information gathered by the City of Phoenix was used to supplement the
as-built drawings for the existing side drains and utilities.

Site Explorations
The subsurface investigations were performed for the design of Phase 1A and 1B
Flood Control North Levee and are presented in the Geotechnical Appendix.

Coordination with Others
Extensive coordination of the design of the project was conducted. Monthly
Design coordination meetings have been held since the Phase 1 design began. Items
discussed included interior drainage, levee horizontal alignment, sectional geometry
and takeline, impact to existing utility and structures, utility relocations, mapping, as-
builts, rights-of-way, easements, quantities of spoiled material, real estate,
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preservation of existing vegetation, potential sources of water, disposal sites, and
' operation and maintenance features.

a.

Coordination with the Local Sponsor.

The local sponsors for Phase 1 of the project are the City of Phoenix (COP)
and the Flood Control District of Maricopa County (FCDMC).

The local sponsor for Phase 2 through Phase 4 is the City of Phoenix Waste
Water Treatment Plant.

il.

1ii.

1v.

Vi.

Contact Person(s):

Mr. Robert Upham - Project Manager

City of Phoenix-Wastewater Treatment Plant Engineering
200 West Washington Street, 8th Floor

Phoenix, Arizona 85003-1697

(602) 262-1828

Mr. Don J. Rerick — Project Manager
Flood Control District of Maricopa County
208 Durango Street

Phoenix, Arizona 85009, (602) 506-856

Interior Drainage. In cooperation with the FCDMC, the COP WWTP and
Holly Acres Community’s representative, USACE conducted a detailed
study of the interior drainage. A refinement of the interior drainage plan
was developed for incorporation into the project including collector
channels; catch basins and storm water channels.

Levee horizontal alignment, sectional geometry, slope protection and toe
down were discussed and agreed for implementation.

Concrete Irrigation Canals Removal. Impact to the existing concrete
irrigation canals including Salt River Project (SRP), St. Johns and others
will be removed by local sponsor.

Utility Relocations. Utility relocations required for the project were
determined by the COP WWTP based on project limits required.
Interfering utilities included electrical transmission and telephone lines,
power and telephone poles and a 20-inch diameter El Paso natural gas
line. Where possible, relocations were accomplished in advance of the
construction.

Other Removal/Relocations. A number of structures were removed as a
result of this project, including trailers and buildings located between
115th and 113th Avenue, 109th and 107th Avenue, and 95th and 105th
Avenue.

Rights-of-Way (R/W). The northern, the eastern and the western
boundaries of the project are fairly well defined along the existing streets
and the existing COP’s rights-of-way indicated on plates 4 through Plate
6. The southern boundary is assumed at be along the existing river south




bank. The R/W plans developed in this memorandum are based on the
USACE’s topographic mapping obtained in 2001 and requirements of
design features in the 90% Plans and Specifications submittal. Rights-of-
way requirements for regulating wetlands and pump station will be
established in details and included in the Phase 2 project.

vii. Contractor staging areas and disposal sites were selected and provided by
the local sponsor. A memorandum dated September 24, 2003 by the
COP’s consulting engineers confirmed the locations of, and described the
requirements for disposal areas.

viii. Maintenance Items. Operation and Maintenance (O&M) Access Roadls,
Ramps and Turnarounds.

Required maintenance features have been coordinated with the COP
WWTP and the FCDMC.

Two 14-foot wide, 3-inch-ABC roadways for maintenance access were
provided to access top of the levee and on landside along the levee toe
trace. Access Ramps to and from the levee were also provided on both
sides of the levee allowing access from both landside, and water side.
Turnarounds were provided at reasonably close intervals as suggested by
the FCDMC.

b. Coordination with Other Agencies.

Arizona Department of Water Resources, Dam Safety Section.

Arizona Department of Games and Fish.
Utility Companies

Existing Work by Others

1.13  The existing 1.3-mile Holly Acres Levee, modified in 1983, and currently operated

by FCDMC, was improved to provide the 100-year flood protection level. About %4
mile of this Holly Acres Levee belongs to Phase 1A (station 153+72.90 to station
168+00), and about 1.1 miles belong to Phase 1B (station 103+00.00 to station
153+72.90).

2. DESCRIPTION OF FEASIBILITY REPORT DESIGN

FLOOD CONTROL NORTH LEVEE

2.1 Three levee alternatives with numerous variations of each were considered and studied by
the design team. Alternative 3.5 of the overall project was the recommended one since
this alternative would induce flooding at a short reach on the left bank looking upstream.
This alternative also requires less excavation and earthwork compared to other
alternatives. The levee was designed to contain flows up to 100-year event. The .




2.2

23

2.4

3.1

duration of inundation was studied and calculated using the HEC-RAS geometric model
with a modified flow data model.

The minimum levee elevations were based on uncertainty analysis. In this case, 100-
year, 95% confidence levee elevations correspond with the 100-year computed water
surface elevations plus two standard deviations of uncertainty. (Tres Rios Technical
Appendices Feasibility Report April 2000, Appendices A & B).

The levee’s horizontal alignment follows the Salt River north bank from 91* Avenue to
the existing Holly Acres Levee at 113" Avenue. It then follows the existing Holly Acres
Levee alignment from 113" Avenue to El Mirage Road. The levee continues along the
existing Gila River north bank from El Mirage Road to Dysart Road and eventually turns
north where it terminates at Southern Avenue.

The levee height ranges from 0.1 feet to 9.3 feet above the existing ground surface. The
riverside and landside slopes have a ratio of 1V:2H. A required 15-inch thick stone
armor layer was considered sufficient for protection of the riverside slope. Depth of 7
feet to 15 feet below the existing ground surface and was preliminarily established for
design of toe-down.

INTERIOR DRAINAGE

A detailed interior drainage study was completed by the USACE-LAD in coordination
with the Maricopa County Flood Control District, the City of Phoenix Wastewater
Treatment Plant and Holly Acres Community. In addition, results from a previous study
done by Dibble and Associates for the FCDMC and information generated to determine
the quantity of urban runoff for the Rio Salado Study were used to formulate a
preliminary interior drainage analysis. The estimated interior area peak discharge and
associated 24-hour runoff volume were based upon drainage area versus discharge
relationships.

ALTERNATIVES EVALUATED AFTER THE FEASIBILITY REPORT

DESIGN REFINEMENT PLAN

Flood Control North Levee

The design refinements to the recommended plan resulted from monthly design
Coordination meeting action items, the local sponsor, FCDMC and local input to the
project, and in-depth study performed by the USACE and Consulting Engineers (the
WEST Consultants).

a. Levee slopes ratio. It was recommended that the flood control north levee should
have landside and riverside slopes ratio of 1V: 3H armored with 15-inch layer of
rounded-ungrouted stone on the riverside slope and 2-inch thick gravel mulch on the
landside slope.




b. Levee toe-down depth. Levee toe-down alternatives developed after the Feasibility
Report was performed by the WEST Consultants. This evaluation/calculation called '
for average levee toe-down depth of 38 feet below the current existing ground
surface. Considering the massive amount of excavation and large quantities of stone
required for levee toe that would affect the construction cost, this alternative was re-
evaluated. Further investigation and research of historical flood information in the
project area was conducted by the USACE and the WEST Consultants. Based on
information researched and data obtained from the Hydraulics and Hydrology
Section, it was determined that the required levee toe-down depth varies from 2.5 feet
to 3.47 feet for Phase 1A and 3.47 feet to 4.28 feet for Phase 1B. The Hydrologic and
Hydraulic Analysis Appendix and Plate 4 provide details of required toe-down
depths.

c. Levee east (upstream) end. In the design coordination meeting held in the Los
Angeles District office, it was determined that levee east end will have to be re-
aligned to avoid impact on the existing vegetation that exists along the river’s north
bank and considered as VFZ (Vegetation Free Zone). Re-alignment of the levee east
end is required about 100 feet offset north from the current riverbank and terminates
at approximately 120 feet east from the 95th Avenue where elevation of top of levee
meets the existing ground surface. It is also noted that area between the 95th and 91st
Avenue adjacent to the current riverbank extending approximately 80 feet to 100 feet
north consists of unsuitable filled material. This area was filled with construction
debris taken during construction of the city of Phoenix WWTP (Waste Water
Treatment Plant). The re-aligned levee east end does not conflict this un-engineered
fill area. The levee east end alternative provides an 80-feet buffer for the levee.

d. Levee west (downstream) end. Hydraulics study and analysis (the computer program
HEC-RAS) concluded that levee downstream end will be terminated at the Buckeye
Canal where WSE of the 100-yr flood event matches elevation of the Buckeye Canal
banks.

e. Flood wall south of Southern Avenue and parallel to El Mirage Road (Phase 1C). It
was recommended that in addition to the flood wall, 4 stop log access points be
provided for the farmer to access his farm land. These stop logs serve as flood
containing structures. Approach slabs (at each stop log location) were also required
for vehicle passage.

VALUE ENGINEERING (VE) STUDY

3.2 A Value Engineering Study was conducted to evaluate potential project modifications
resulting in cost savings and an improved project. In January 2002, a meeting was
conducted by members of the USACE design team. The purpose of the meeting was to
review the results of the Value Engineering Follow-up Memorandum, dated August
2001. A report entitled, “Tres Rios Value Engineering: Proposed Actions for Final Value
Engineering Recommendations,” was the result of the meeting. Recommendations in the

report that pertain to Phases 1A and 1B that the USACE agreed to be studied further and .
adopted, if reasonable, were the following:




' e Recommendation 1 (F-16) —Flatten levees and replace riprap with cobble excavated
from the river. There may be site-specific constraints that would make this less
appropriate at certain locations than others, such as locations where high groundwater
exists within the toe-down depth. The flattened slopes will still require cobble
protection and the thickness of the cobble protection may need to be thicker than
riprap.

e Recommendation 2 (F-42) — Locate levee interior drains to support habitat. The
interior drainage routing design will require that an adequate point of disposal be
determined on the south side of the levee for each penetration. However, there is not
a lot of flexibility since the interior drainage is somewhat locked in to existing flow
paths due to existing natural terrain condition. There may be some limited
opportunities to provide some supplemental water for the habitat with the storm drain
runoff.

e Recommendation 3 (H-27) — Increase levee height and reduce the scheduled
maintenance. The Corps will provide a cost estimate to the sponsor to go from a 100-
year level of protection to a 500-year level of protection. The sponsor could then buy
this additional level of protection. The higher levee may result in water surface
elevation issues on the south side of the river that have not been evaluated beyond the
100-year event.

e Recommendation 4 (H-87) — Vary the soil type from the top to the bottom of the

levee.
e Recommendation 5 (H-107) — Use topsoil excavated from salt cedar areas for levee
‘ core material to contain the salt if it is simple and will not compromise the integrity of

the levee and add a lot of extra costs.

ADDITIONAL ALTERNATIVES EVALUATED

3 In addition to the recommendation presented in the feasibility report, two alternatives
were considered and are listed below.

3.3.1 Horizontal Launch Stone.

3.3.2 Deep Levee Toe-Down (Vertical Launch Stone).

4. SELECTED PLAN

GENERAL

4.1 The selected plan for the North Levee Phase 1A and Phase 1B consists of improvement
of the existing Holly Acres Levee and construction of several access ramps, two collector
channels, two detention basins, nine guide dikes, two operation and maintenance roads,
interior drainage including RCB culverts. It also calls for installation of four-wire right-

‘ of-way fence.




HOLLY ACRES LEVEE MODIFICATIONS

4.2

The existing levee can accommodate 115,000 cfs of flow with 3 feet freeboard — far less
than the 100-year flow at the Salt River/Gila River confluence. About 1 mile of the
existing Holly Acres Levee is required for modifications, extending from El Mirage Road
to 115" Avenue (now Avondale Boulevard — see Plates 3 - 1 1).

ACCESS RAMPS
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Three access ramps including turnarounds, to provide access for invert/toe to levee crest
are needed for Phase 1A. Three access ramps including turnarounds, to provide access
for invert/toe to levee crest are necessary for Phase 1B. (See Phase 1A Plates 12-14, and
Phase 1B Plates 13-15). All access ramps compose of a 14-foot wide, 3-inch ABC. In all
cases, upper slopes of the ramp is required to have 15-inch stone slope protection, and
lower slopes of the ramp be the same slope protection as for the levee. In cases where
access ramps are located on the landside, lower slopes needs to have 2-inch thick gravel
mulch protection as a minimum.

COLLECTOR CHANNELS

4.4

For Phase 1A, there is a 1.1-mile long reinforced concrete trapezoidal channel extending
from 105™ Avenue to 113" Avenue. For Phase 1B, there is a 1-mile long reinforced
concrete trapezoidal channel extending from El Mirage Road to 115" Avenue. (See
Phase 1A Plates 22-27, and Phase 1B Plates 26-32).

DETENTION BASINS

4.5

A 15 ac-ft earthen detention basin located between 113™ Avenue berm and Avondale
Boulevard (1 15™ Avenue) and an 8.5 ac-ft. earthen detention basin situated at the north
east corner of the modified Holly Acres Levee and the El Mirage Road are proposed for
Phase 1A and Phase 1B respectively (see Phase 1A Plates 28-29, and Phase 1B Plates 34-
35).

GUIDE DIKES

4.6

There are four compacted earth-fill guide dikes armored with 27-inch and 33-inch riprap
for Phase 1A. Three of them are oriented at a 90-degree angle with respect to the levee
centerline. One is located near 95™ Avenue. There are four compacted earth-fill guide
dikes armoring with riprap and gabion mattresses for Phase 1B. These guide dikes are
also oriented at a 90-degree angle with respect to the levee centerline. (See Phase 1A
Plates 15-18, and Phase 1B Plates 16-19).




O & M ROADS

4.7 Two Operation and Maintenance (O&M) Roads are required for each phase. One is
located on top of the levee, along the levee crest and the other is situated between the toe
of the levee landside slope and the collector channel. (See Phase 1A Plates 19-21, and
Phase 1B Plates 21-25). These O&M roads consist of 3-inch thick Aggregate Base
Course (ABC), and 14-foot wide cross section, where feasible, turn-arounds will be
provided.

RCB CULVERTS

4.8  One of the two Reinforced Concrete Box (RCB) culverts that belong to Phase 1A must
have a trash rack and flap gate to convey outflows from the detention basin and discharge
them into the Gila River. The one without trash rack and flap gate carries inflows from
the Collector Channel into the detention basin. There is also an 858-foot long earthen
trapezoidal ditch (115" Avenue Drainage Ditch) that conveys nuisance flows from the
detention basin through the RCB culvert into the Gila River and is located on the
riverside of the levee. For Phase 1B, there is a five-cell RCB with a trash rack and flap
gate. There is also a 15-inch grouted stone diversion channel to convey flows from the
RCB culvert to the river via four 24-inch diameter RCP’s buried underneath the El
Mirage Road. (See Phase 1A Plates 31-34, and Phase 1B Plates 20 & 33).

UTILITIES

4.9  The utilities to be relocated and/or removed include power and telephone transmission
lines, and power and telephone poles. The existing utilities are shown in Table 4.1.

Table 4.1 Utilities
Location Size Actions
Phase 1A
Power/Telephone Lines
195+50 across levee Remove
Sta. 206+50 to Sta. 208+50 Remove
Power/Telephone Poles
206+50 south side of levee Remove
207+50 south side of levee Remove
208+00 south side of levee Remove
209+50 south side of levee Remove
Phase 1B
none
SIDE DRAINS

4.10  There are several existing concrete irrigation canals to be demolished and replaced for
connection to the proposed collector channels. (See Table 4.2.)




Table 4.2 Side Drains

Station Length (ft) Proposed
Phase 1A
Sta. 168+00 to Sta. 168+75 (113" Ave.) 75 Remove and Relocate
Sta. 181+50 (East 111" Ave.) 75 Remove and Relocate
Sta. 194+00 (East 109" Ave.) 75 Remove and Relocate
Sta. 209+50 (East 107" Ave.) 75 Remove and Relocate
Sta. 210+00 (West 107" Ave.) 75 Remove and Relocate
Sta. 224+00 (East 105" Ave.) 19 Remove and Relocate
Phase 1B
Sta. 126+25 (West 119" Ave.) 75 Remove and Relocate
Sta. 128+50 (East 119" Ave.) 75 Remove and Relocate
Sta. 141+50 (117" Ave.) 75 Remove and Relocate

CARE OF TRAFFIC DURING CONSTRUCTION

4.11 The staging area will be located between 107" and 105" Avenue or immediately west of
91* Avenue. Access to the construction site will be by temporary maintenance access
roads to be constructed. Flagmen, warning signs, and traffic control may be required
during construction of the majority of the project, especially in the vicinity of 115"
Avenue when construction of 115" Avenue Catch Basin takes place.

CARE AND DIVERSION OF WATER DURING CONSTRUCTION

4.12  Surface flows within the construction area will be controlled by temporary dikes,
diversion berms and channels.

DISPOSAL OF MATERIALS

4.13  There are optional permanent disposal sites for the excessive soils and spoiled material to
be disposed of as indicated in the attached Phase 1A, Plate 3A

REAL ESTATE PLAN

4.14 The Real Estate Plan was prepared by the USACE for inclusion with the Feasibility
Report.

5.  HYDROLOGIC AND HYDRAULIC BASIS FOR DESIGN

3.1 Detailed descriptions of the assumptions, inputs, methodologies and results, along with
tables and graphics are provided in the Hydrology and Hydraulic Analysis Appendix “B”.




6. GEOTECHNICAL BASIS FOR DESIGN

6.1 Detailed descriptions of the assumptions, inputs, methodologies and results, along with
tables and graphics are provided in the Geotechnical Appendix “C”.

g STRUCTURAL BASIS OF DESIGN AND CALCULATIONS

7.1 Detailed descriptions of the assumptions, inputs, methodologies and results, along with
tables and graphics, are provided in the Structural Appendix “D”.

8. OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND
REHABILITATION (OMRR&R)

GENERAL

8.1 The operation, maintenance, repair, replacement, and rehabilitation of the flood control
features will be accomplished by Flood Control District of Maricopa County in
accordance with provisions of Title 33, Flood Control Regulation, Maintenance and
Operation of Flood Control Work, approved by the Secretary of the Army, August 9,
1944. The general intent of the regulation is as follows: “...the structures and facilities
constructed by the United States for local flood protection shall be continuously
maintained in such a manner and operated at such times and for such periods as may be
necessary to obtain the maximum benefits.”

FLOOD CONTROL FACILITIES

8.2 The operation, maintenance, repair, replacement, and rehabilitation of the facilities will
include, but not be limited to, the issuance of permits, periodic inspections, removal of
sediment and debris, repair of eroded areas, repair of damages to structures, and
maintenance of all esthetic and mitigation features and facilities.

8.3 Maintenance and inspection of the flood control facilities will be performed by
individuals on foot or utilizing vehicular equipment, as needed, operating (1) on
maintenance roads, (2) within the detention basins, and (3) other areas, as appropriate.
Disturbance to the habitat and/or preservation areas shall be avoided.

OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND REHABILITATION
MANUAL (OMRR&R) MANUAL

8.4 Operation, Maintenance, Repair, Replacement, and Rehabilitation Manuals are required
for Phase 1A and Phase 1B for the local sponsor (Flood Control District of Maricopa
County) to operate and maintain the constructed facilities.




9. COST ESTIMATES

FIRST COSTS

9.1 The estimated first costs were developed using October 2001 price levels for phase 1A
and 1B. They include estimates for construction and restoration, flood control,
relocations, permanent operating equipment, planning, engineering and design, and
construction management.

9.2 Unit costs were derived from the known unit costs for similar work in the Maricopa
County area. Contingency allowances were assigned for each item of the cost estimate.
The lands and damages costs were not included. Costs for planning, engineering and
design, and construction management are based on estimated costs to complete the
project.

A summary of first costs for flood control is presented in Table 9.1 below.

Table 9.1 Design Documentation Report Cost Estimate
(October 2001 Price Level)
Amount
Acct. No. Description (thousands)

01 Lands and Damages $1,117
02 Relocations $2,440
06 Fish and Wildlife Facilities $2,252
09 Channel and Canals $10,135

30 Engineering and Design (9%) $878

31 Supervision and Administration (6%) $585
Total (02, 06, 09, 30, & 31) $16,290
Project Cost $17,407

ANNUAL OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND
REHABILITATION COSTS

9.3 There will be annual operation, maintenance, repair, replacement, and rehabilitation costs
for permits, periodic inspections, irrigation of the landscape areas, sediment/debris
removal, repair of eroded areas, and repair of damage to structures. Operation and
maintenance efforts will be required to remove sediment and/or debris deposits within the
detention basins. Given the arid nature of the region, several years may pass with little or
no sediment/debris removal followed by a group of major events requiring significant
efforts.

9.4  An operation and maintenance (O&M) manual will be prepared after construction of the
flood control levee and its features is completed in accordance with ER 1130-2-304
“Project Operations” and the applicable provisions of ER 1150-2-301 “Local ‘
Cooperation.” The local sponsor will be responsible for the operation and maintenance
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of the flood control improvements. The major items of operation and maintenance and
their estimated average annual costs are included in the following table.

Table 9.2 Estimated Annual Operation and Maintenance Cost

Annual Cost

Item (October 2000 Price Level)
Operation $14,725
Administration $14,275
Inspection and Evaluation $7,363
Irrigation $2,945
Maintenance $36.,812
Routine (fence, riprap, debris cleanup, etc.) $7,363
Repair of Damaged Concrete Structures $4,416
Plants, Turf, and Irrigation System $2,945
Major Replacement $41,230
Access Road (30-year life) $7,363
Fencing (30-year life) $7,363
Total $147,250

REVIEW OF COST EFFECTIVENESS OF DESIGN

9.5 In accordance with Section 911 of the Water Resources Development Act of 1986 (P.L.
99-662), the recommended improvements of the overall project were subjected to a
throughout review in 2000. In that review, it was found that no land constraints involved
and the project levee is co-linear and aligned along the river north bank.

10. PLAN RESPONSIBILITIES

COST APPORTIONMENT

10.1  The following table presents the apportionment of first costs between Federal and Non-
Federal interests for the Flood Control North Levee and its features.

Table 10.1 Cost Apportionment

(October 2007 Price Level)

Federal Non-Federal Amount
Acct. No. Description ($1000) ($1000) ($1000)
01 Lands and Damages 56,633 56,633
02 Relocations

09 Channel and Canals 1,773 954 2,727

30 Engineering and Design 11,739 6,309 18,048

31 Supervision and Administration 7,684 4,138 11,822
Total 21,196 68,034 89,230




FEDERAL RESPONSIBILITIES

10.2  The Federal Government will be responsible for the following:

Provide detailed design and construction administration necessary for
implementation of flood control and recreation improvements (if recreation is
implemented);

Evaluate and determine applicability of credit against local sponsor’s costs for the
project pursuant to Section 104 of P.L. 99-662. The amount of credit, where
applicable, will be dependent on the actual construction cost of the project and
verification of costs for those items submitted by local sponsors for credit; and
Develop a management plan for operation, maintenance, and rehabilitation of fish
and wildlife mitigation and enhancement features of the project.

NON-FEDERAL RESPONSIBILITIES

10.3 The Non-Federal interest will be:

Pay 5 percent of the cost in cash of the project assigned to flood control during
construction of the project;

Provide all lands, easements, rights-of-way, and dredged and excavated material
disposal areas;

Perform all alterations and modifications of highways, roads, streets, highway
bridges, utilities, and irrigation and drainage facilities required in connection with
the project;

Contribute 50 percent of the cost for recreation development. Maintain and
operate all project recreation facilities after completion in accordance with
regulations prescribed by the Secretary of the Army;

Provide, without cost to the United States, all relocations of existing recreational
facilities. Obtain the approval of the Secretary of the Interior to relocate, as
necessary for project construction, those recreation properties which were
acquired or developed with assistance from Land and Water Conservation Fund
Act monies;

Assure access to all people on equal terms for approved recreational use;

Manage and maintain all eligible National Register of Historic Places properties
in accordance with a treatment plan developed in coordination with the Federal
Advisory Council on Historic Preservation and the State Historic Preservation
Office

Administer the operation, maintenance, and rehabilitation of fish and wildlife
mitigation and fish and wildlife enhancement features of the project in accordance
with a management plan to be developed and approved by the Secretary of the
Army. The cost of operation, maintenance, and rehabilitation for mitigation lands
will be borne entirely by the Non-Federal interests. The costs for operation,
maintenance, and rehabilitation of enhancements lands will be shared 75 percent
by the Government and 25 percent by the Non-Federal interests;




GENERAL

Give the Government a right to enter upon, at reasonable times and in a
reasonable manner, lands which Counties own or control, for access to the project
for the purpose of inspection, and for the purpose of repairing and maintaining the
project if such inspection shows that the local sponsors for any reason are failing
to repair and maintain the project in accordance with the assurances hereunder
and have persisted in such failure after a reasonable notice in writing by the
Government delivered to the responsible local official. No repair or maintenance
by the Government in such event shall operate to relieve the local sponsors of
responsibility to meet their obligations as set forth in this Agreement, or to
preclude the Government from pursuing any other remedy by law or equity;

Hold and save the United States free from damages due to the construction,
operation, and maintenance of the project, excluding damages due to fault or
negligence of the United States or its contractors; and

Hold and save the United States free from all damages arising from water rights
claims resulting from construction, maintenance, and operation of the project.

L1 IMPLEMENTING THE PLAN

11.1 A Project Management Plan for the Tres Rios Project was prepared in November 2000
‘ and is currently being implemented.

PREPARATION OF PLANS AND SPECIFICATIONS

11.2  The preparation of Phases 1A and 1B, Plans and Specifications will take approximately
14 months, and 12 months respectively, to complete.

SCHEDULE OF DESIGN AND CONSTRUCTION

11.3  Phase 1A as advertised for construction in June 2005 and awarded in August 2005.
Phase 1B as advertised in June 2006 and constructed in September 2006. The contract
for Phase 1A scheduled for 12 months and was completed by the end FY 2006 for phase
1A. The contract for phase 1B scheduled for 18 months, was completed by early 2008.

PROJECT COOPERATION AGREEMENT (PCA)

11.4 The City of Phoenix Water Services Department has provided a Letter of Intent
acknowledging sponsorship requirements for the Tres Rios Project. Prior to the start of
construction, the Local Sponsor and the USACE jointly signed the PCA on 14 April
2004. The signed PCA requires the Local Sponsor to enter into an agreement with the
Federal Government that it will comply with Section 221 of the Flood Control Act of
1970 (P.L. 91-611), and the Water Resources Development Act of 1986 (P.L. 99-662).




RECOMMENDATIONS

11.5

11.6

This report describes in detail the general design, including departures from the
previously approved plan, of this portion of the Tres Rios Project. This report provides
the basis and recommendations for the development of plans and specifications for the
construction of the Flood Control North Levee.

The rounded combined Federal and Non-Federal first costs of the recommended Tres
Rios North Levee were estimated at $12,000,000 based on July 2005 price levels.
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8 N.BE7 447 87
2 E£.581I56562 | 868,645.28 | 581,I57.68 1°24'22"Rt | 1000.00 | 12.27 | 24.54 | 1+85.14 2+09.68
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2
[ | TTLE
@ | o ) o ==
Im ‘ . LAYOUT LEVEE CONSTRUCT _ S mBREN
~ ) ] ROW & CONSTR THE O&M ROAD HEEHH
N|E onstruct East ElMirage ](7) FOUR-WIRE Fg[r\ZCUECT (SHT, O&MR-21 = S0
o S4B Landing Area (Sht. EEM-13) CONSTRUCT EL he (SHEETS 10 & M-1) THRU. O&MR-24)— =
D % iy ' 42
i CONSTRUCT EL MIRAGE v Construct El TS »
<p ROAD INVERT ACCESS CHANNEL (SHT. |5 Mirage Road —m &
mo RAMP (SHT ELMBD-1 EMCC-26 THRU Z Sidedrain — |z 2
“P EMCT-345)+ | No. 4 (Sht - o
o ‘ /  ECIC1-35) o P e .
-o“% Excavte and Remove Construct El g%’;s(jtrr;ﬁt | / = ) N - el & N
[ == Exist. Holly Acres Levee Mirage Road No. 3 (Sht / = = 5 g e i
Install Double . (Sht EIMBE-3) Sidedrain ECICI-35)~ & () - .@ S = g %
Swing Gate ot Nl = No. 2 (Shtn - @ {2 g =
Levee 0+20.00 g = . ECIC1-35) \@ o 2. 1 -
— (Sht M-2) g S Ry —— i \' ; e = INSTALL m BRSEIE
o — — p: 5 — 3
» S 7 i = Al SURVEY &
Construct New //\ N\ o Ccnsﬁc*Ft - MAM{}‘ i
Levee Sta. ’ AN ~Batention 5 S S NO. 3
0+00.00 \ N\ Basin s AT 22 (SHT. M-3) .
to 9+58.32 \ (Sht. ELMDB-1) = —g\JSRTAl_ L ) Q
L \ I, / = &&ia&; Construct — < 32
Construct O&M 1. j == - > NO. 2 West 119th 5z
Road i e S % (SHT. M-3) Avenue. Dike gzgr
5 (Sht O&MR-21) = = g (sht. CGD-17) s
. 3 Construct Access . s t P
INSTALL SURVEY——" Ramp (Sht EEM-13) e goEe
MARKER NO. 1 Construct RCB Averiie Dil FLOW %9 %
(SHT. M-3) Culvert, Inlet & IMPROVE NORTH Wehtle Llike CONSTRUCT ge=g =
Outlet Structures LEVEE-PHASE 1B (Sht. CGD-16) e LANDING AREA 3% >
) ) (sht. ERCB-20) (SHT. CL-1 THRU CLX-12) PER SHT. W115-15— Selw ¥
Construct Diversion - = S if’%“
Channel (Shts DICV-40 (2) Construct Dip X-ing/Concrete Slab Cover over the o Install Double Y20%
Thru DIVC-41) o "< existing CIC/EIC (Concrete Irrigation Canal/Earth Irrigation Swing Gate (Sht M-2) EOa"
N [1] sealthe Existing CMP/RCP Completely (inlet to Outlet) KEY MAP z;mum ‘m r;lh)w n((ces: on north s\'d(e of u«r ;}L)H(}:((‘u . Ramp Sta. 5+40.74— S%g‘f
- 1 i == Sl SRaNe = “hannel and construct/re-construct Concrete/Earth Irrigation 2o
W Install 14’ wide [2] Do not Seal the existing CMP. Canal Sidedrains per Sheets 136 thru ECIC5-40 os oppropriate Wi
82‘{5'?0?“’[';‘96{ 100 50 0 100 200FT - gL
iverion [—_——_— _— &
Channel O&M Rd. S %g’}‘:Til\;‘ET WEST %’
(Shts Divc-42&M-2) SEALE 1S 200 9 DRYSIDE ACCESS Gonstruok g N
E RAMP AND Hstream e
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B | ' m 55 & 8
T LAYOUT LEVEE MIRAGE ROAD Construct EL Construct El o gég z
>5 ROW & CONSTRUCT COLLECTOR Mirage Road Mirage Road ~ CONSTRUCT : R <
Construct £l <% FOUR-WIRE FENCE CHANNEL (SHT. Sidedrain 4 Sidedrain THE O&M ROAD HES g
Mirage Rd 2= INSTALL Construct EI  (SHEETS 10 & M-1) EMCC-27 THRU No. 7 (Sht i No. 8 (Sht (SHT. O&MR-21 5 e
Sidedrain SURVEY Mirage Road EMCT-35)— ECIC7-38) ~ECIC8-39) THRU. O&MR-24Y £ 2
No. 5 (Sht Sidedrain B / o =i
b MARKER NO.4 s &
ECIC5-36 (SET. beB) No. 6 (Sht ol
. ECIC6-37) N2 %) Ha8
= N 1 — 2565
> > 22 3
=1 o o g
Ll am ) STA. 153+72.90 8ol u |2
2< END LEVEE g & o |8
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Ao (SHT, OBMR 21 MARKER NO.5 (SHT. M-3)— ‘ CLx-12) s ACCESS RAMP et
o = - &
o Install 12"'-6' Wide : (SHT. M-3) - R MARKER NO.7 (SHT.W115-14) !
e Gabion Mattress ~——Install 12"'-6' Wide (SHT. M-3) 8
il = Around East- g Gabion Mattress g
119th Ave. Guid FLOW Around West I
Dik o e 117th Ave. Guide 2 s
ike (Exist. Dike) ] : 4 g |
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© 2
a9 3
960 Edge of ®3 o T 960 I H
— Tarae R St0.9-58.32 E 2 K < &
ovement rEmarqe 0ad) Match top of Exls/. Ng ~$
Exlst. Holly Acres Leve fui) A HIB -
(Prafoct I place) Begln fio) dores 3% 2 $(3 H
9501 Levee Modlficatlon =2 -+ 950 |31 | [°]
POB 0:00 {New Levee) g /00 Yr Sta. 772 @5 3 R
Match Top of Exist. Top of Flinlshed ©f =0 s| &8s
/ Holly et e 3ABC Eleu.9395\ W55 \ @ z o HEH
Grade = 0.5054% Grade = 0.12% =
RN = Grade = 0.00% L as0 0 ARk -
o \ v P e $ $|%e z
@ 2 o7 = 2ol |2]2
o RCB s 2 2 8% |§|2
4 Culver Ground Water //3 / Elalz| [E]>
= Prox.Grout atel (5] g3 @
S 930} . Compacted " s it Remove Exlst. Seal ExIst. I8 Seal Exlst. +930 B G kAL
= gga?ofl Jst | Remove FIll Leves | Ty Euﬁ/af ‘%’" fhe Salt River Centeriine Sloneiisee Dralnage Plpe 1 8 £ a
H xls) fri onst.Note 5 3d o
o i Exlst. ) ablon €s: See Nofe 1) Sta. /14-35.25 © KN
] oo et } \ d 3 &R
@ e T i e et e B B S — e e S R e ——— S gl 5| 2|8
O 920 e — —— — — % il = == == | T 920 -3 3:
Sta. 100 b3y 28 3
Bt TN I e LEHE
Maltress o Goblon Wt v Strippl . =
fajisss. SR rress Le" stripping Hatiress S1a.9:56.52 Sta.l12-40.00 =
910 } t t t t t t t { H t } t 910 8 |4
-0+50 0:50 1450 2~50 3450 4+50 5+50 6+50 7-50 8+50 9+58.32 12+00 113-00 114+00 15+00 3
Corresponds to
i Holly Acres Levee
. LEVEE PROFILE ALONG CENTERLINE e
o ;B HORIZ. SCALE 60’ In}
m 18 401 VERT. SCALE: 1" - 12" LEVEE HORIZONTAL CONTROL LINE POINT DATA k= ®
o Protect In-place = z L
=z ExistJ8" Dia.Plpe FOE, e Lovee P NO. | NORTHING | EASTING 4 3 u 3
2 it i —~
2 1 TURN-AROUND ° ,. EL MIRAGE RO. ",\ 20 867,759.85 | 576,897.44| ANGLE POINT 8 m< gj
12 LANDING AREA 57681591 Sy ooeonAN > = = EzuT 30§
m (Sht EEM-13) Join Exist.Holl o. 21 867,766.69 | 576,962.57 | ANGLE POINT o> -
. Holly Seal Exlst, 16" EL MIRAGE RD. (SH.ECICI-35) | T ELw 38
o Acres Levee la. Plpo Cie_SIDEDRAIN o hde <
o s P Basin Invert Sta. IIF7.72. (Length = 73} & L
= Beg/n Holly Acres (SH.ECICI-35) SETowo>
S gocoss fiding Levee Modification = 300N 23
Exlst. .. ——  __ (Sh.EIMDB]) 8PErFZ20
Access | Levee Control Line <200~
Ramp / Le-TIhng
(Profect 15" Riprap Over Bedding Materlal 8 _28%wo
In-place) 2 Over Geotextlle Fabric 4 2 gnn,},
EEwWZ =
Leves POB. § 5* Launching =2bo<o™
S1a.0:00.00 & | Stone Y55 z00
) 9 L e
E 576004.55 x O a
77 iA=L =3
e 85 Ac-Ft Defentlon PJ.No.2I Bs8u Q!
S79%18'12'E —0&M Road Basin (Stt.ELMDB-1) ;/qllmzo Angle Polnt xu'_ﬁ?:" 77777777 4829~ o2
Install Double: (Sht Qedifr-21) 6 LS HEm T
Swing Gate Survey Marker. W =E
ot o) R Access Ramp Wo.2 (SH. M-3) \ Stripping lMZ‘; ﬁfg@” & W 0=
Levee Sta. ,SS (Sht EEM-13; ~ 2 9 &
0-2000 a8 i r 2
7 ] \ 12¢-18' WIDE GABION L & =%
15" Grouted- 313 MATTRESS roexuu
Stone Area a N \ Begin 1218’ Wide Gablon on Sht CLX SECTION A-A
for Dralnage[8] 3 &R \ Mattress Sta. 112-40.00 N.TS.
9, = THIS PORTION OF CROSS SECTION APLLIES
TO NEW LEVEE STA 0-00 T0 9-58.32
T Fnd Laves T\w557 12IST AVE.
3 O GUIDE_DIKE € -
= i (SHT.CGD-6) g2
3 Gablon Matlress [
: ot 7 gigl |f
] 17 ] S
8| AcB cuwert outtet & % CONSTRUCTION NOTES g8 g
(] Structure Apron 8835 g
-~ (Sht.ERCB-20) 5 [ﬂ lHE CONTRACTOR SHALL REMOVE AND SALVAGE TO THE MAXIMUM EXTENT POSSIBLE EXIST. 15" RIPRAP = g
12°-24' Wide Gablon " BEDDING MATERIAL ALONG THE HOLLY ACRES LEVEE AS REQUIRED AND INDICATED ON THE PLAN o bt
Mattress (Defall (SEE SPECS SECTIONS 03380 & 02581 ® ]
Diverslon Channel on Sht CLX-6) PROTECT IN-PLACE THE EXIST. RPRA® AND GROUTED STONE ON THE RIVERSIDE SLOPE OF THE EXSITNG HOLLY how ]
(S Dive-40) 15™14 Wide ACRES LEVEE UNLESS OTHERWISE SPECIFIED OR DIRECTED. PLANS WILL BE PREPARED BY THE CONTRACTOR 25
TO SHOW AREAS OF PROTECTION AND SUBMITTED TO THE CONTRATING OFFICER FOR APPROVAL. »
Stone (detalls x0Z
below) 30 _o 60 120F T ] LOCATION, OF EDGE OF THE EXIST. 9* GABION MATIRESS INDICATED ON THE PLAN IS APPROXIMATED. IT WAS Hgg
PLAN ——————— OFFSET AT A DISTANCE OF 24'FOR LEVEE AND 12 FOR EXIST. DKES ~ MEASURED HORIZONTALLY FROM TOE OF zZ64
SCALE: 1"~ 60" RIPRAP OF FINISHED BANK PROTECTION (EDGE OF ABION MATTRESS) RESPECTIVELY BASED ON THE oz -
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY'S 1983 AS-BULT DRAMINGS. OF BANK STABILIZATION FOR. HOLLY Z<y g
ACRES LEVEE. THE CONTRACTOR SHALL LOCATE AND EXPOSE THE EDGE OF THE EXIST. 9" MATTRESS IN ORDER 9 < |8
2 TO TIE WITH THE NEW 12" GABION MATTRESS. THE NEW GABION AND THE EXIST. GABION MATTRESSES SHALL BE »Ouwl u |2
LEVEE HORIZONTAL GONTROL. LINE-CURVE DATA TIED IN THE SAME WAY THE NEW GABION MATTRESSES ARE T0 BE TIED TOGETHER. SPIRAL TIES SHOULD BE z-al o |8
P NO.| NORTHING EASTING F3 RET) | TFT LFT) | B.C.Sta £.C. Sto CONSIDERED AS ONE OF THE METHODS FOR FASTENING MATTRESSES TOGETHER (SPECS SECTION 02371PAR. 3.3) % 9| Jlz|&
2 4 . Of 6|2l
27 Grouted 573955 PROTECT IN-PLACE EXIST. 0" CABION MATTRESS. EXCAVATION IS REQURED TO EXPOSE EDGE OF THE EXIST. 9 GABION v S HH
Stone © % 867.802.87 | 576,043.86 RT 30 14.52 27.05 0-25.48 0:52.53 o MATTRESS. EXCAVATION DEPTH VARIES FROM APPROX 1FOOT TO 2 FEET BELOW THE EXIST. GROUND SURFACE. THE ] olE| 2
$ ST 3395 ACTOR SHALL TAKE SPECIAL CARE NOT TO DAMAGE THE EXIST. 9" GABION MATTRESSES. IT IS THE CONTRACTOR'S £|5| 2
s 2 867.613.27 | 576,143.13 iF 100.00 | 51.39 94.94 2-00.63 2+95.57 RLSPONS\BILHY rc REPLACE IN-KIND DAMAGED GAB!ON MATTRESSES AS THE RESULT OF THE CONSTRUCTION ACTIVITIES A
= P THE GOVERNMENT. IT IS ANTICIPATED THAT STANDING WATER IN THE EXCAVATION AREA WILL REMAN ';/(’ Sls
H 3 867,571.71 | 5764407 | 34" 18'56" | 15000 | 46.31 89.84 4-97.80 5.87.64 THERE row o LEAST 36 HOURS PERIOD, (SEE ENCLOSED PHOTOS IN SPECS) 3ls
571, 1440, 3¢
g’ 24 z T TECT IN- Z|®
Gablon Gablon 4 | 867.749.07 | 576,798.24 |20°8302" | 100.00 | 7.1 35.17 9:23.15 9.58.32 [5] PROTECT W-PLACE THE EL'WRACE. ROAD =
Mattress 5 5 Mattress 483 [B] LEVEE TOEDOWN AND GABION MATTRESS SHALL BEGIN AT LEVEE STA. 1:00 AND TRANSIT TO A FULL 14'WIDE TOE-DOWN
22 | 867,787.12 | 577.117.35 i 200.00 | 6,65 13.30 14+14.73 114+28.04 AND 24' WIDE GABION MATTRESS. OUTER EDGE OF THE GABION MATTRESS MUST NOT EXTEND BEYOND THE MCOOT ”
R/W WHICH IS 40FT. FROM EDGE OF THE EXIST.EL MIRAGE ROAD INDICATED IN THE PLAN g
NOTES DRY SIDE (BACK SIDE) OF LEVEE STA.0:00 TO 0-50 SHALL BE AMORED WITH 15" GROUTED STONE. MINIMUM GRADING OF THE 3
LEVEE CREST IS REQURED TO OBTAN TOP OF FINISHED 3" ABC O&M ROAD FOR THIS PARTICULAR AREA. g
b CROUND BATER g{‘ﬂtgwkévﬁhp‘,ﬁ%‘cﬂﬁ) O e -EAREUES, 10 'SRBING AAND MINER | SERSONS: 15" GROUTED STONE IS REQURED FOR AN AREA OF APPROX. 110'LONG AND VARIES IN WIDTH. INSTALLATION OF 15" GROUTED 2 2
2. LEVEE TOE-DOWN IS NOT REQURED FOR STA.II+I7.72 TO STA.I53472.90 ALONG THE EXISTING HOLLY ACRES SHORE SRAL RSl RUSTRAE CORTIUNG SUCN  TRAT FEONRAN Bt W DENE G, W7Ch) ‘CONFIOURA TIoN 2 2
3. <z xa WIDE GABION MATTRESS IS NOT REQURED UNDERNEATH THE [2IST AVE. DIKE WITHIN THE GUIDE 3 g
DIKE’S FOOTPRINTS. AS-BUIL" ETNERETLE 2 2
4 SEE SHEETS £LNDB-IFOR DETALS OF TYPICAL CROSS SECTION FOR STA.0+00.00 T0 9+58.32 6 6 0 2
6 FOR STA.NI+I7.T2 TO STA. 02?3'110
5. 12*-1 Al MATTRS R F TA.IT+T.72 TO STA. X PT i et <z | z
5. uz a MDE GABION ESS SHALL a[ REDUI ED FROM STA.IIT+17.72 TO STA.127+10.00 EXCEPT GUIDE DIKES PLATE 3 F FRC
8 7 [ 6 I 5 SAFETY [PAYS 4 K3 2 I 1
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H
3
960 s = g.q :iN = - 960 : £
oo w & on n S 5 M
£ Yo e Fom T 5 g
o9 oS e T % oF H
- o - o o N0 ks
i . e XIST. GROUND SURFACE s 3 et T90 m
=3 -3 ALONG THE LEVEE CONTROL P o o
D 5 i TOP..OF: LEVEE: 25 LINE (2001 MAPPING) G 100-YR FLOOD WSE ;lw Elm o D
2 12% l Grade = 0.037% i Grade = 0.11% l Graode = 0.07% \ Gruoe 0 157. (?_I'/Gj]E_:'0~12’L = o g
Z 940 e —— — i, T T = i == =940 © 3 ¢\a
¥ < 2 5|2
S ) S H ile
APPROX. GROUND WATER - 5 §|&
2 1 > SURFACE IN REFERENCE 3 3 2
8 TOP OF 12 WITH THE SALT RIVER SEAL EXIST. 5 H
© 9301 GABION (SEE NDTE 1) 18" CMP T 930 &
] SEAL EXIST. MATTRESS STA.126+15 M
18" CMP 3
i 2 P e e A ol el e PR s N O O A Sl S M - A A o ) O 0 A ol G . A s i g gl Syl s T ey ARy ool g g B e P SSh el SR L
20 : a — ! : 1 | : a % = 1 920 o | |g
~ 115+00 116+00 117+00 118+00 19+00 120400 121+00 12200 123+00 12400 125+00 126+00 127+00 128 Hil
LEVEE CONTROL [INE AND GABION MATTRESS PROFILE i
HORIZ. SCALE: 1"~ 10" =
LEVEE HORIZONTAL CONTROL LINE-POINT DATA i VERT. SCALE: 1= 50' 2
P.I. NO. ¢ a9 5
NO. | NORTHING | EASTING Iy iig ElMirage Rd.. 2
24 867,819.39 | 577,240.73 | ANGLE PONT 9 CI%, Slagbrein o) iy
M - <
Sht. ECIC5-36) I
P LEVEE ROW AND ¢ > N o
25 867,842.78 | 577,295.47 | ANGLE POINT oW D, it PR gzliz 8
29 867,921.65 | 577,731.67 | ANGLE POINT 0&M Road e E——— g rEMY L8
c o e (Sht. O&MR-21 e e zéc 22 |°
867,928.87 | 577,804.55 | ANGLE POINT T DENR- 241 | e =) 38Eo &<
£L MIRAGE AVE g il G No.q (SH. M-3) o Ok @
“ 33 867,971.51 | 578,102.31 | ANGLE POINT COLLECTOR CHANNEL L Farrd ,ff,’,,,,, X _ gﬂgg o
(SHT. EMCC- THRI - . '3 o
| 35 867,989.74 | 578,388.39 | ANGLE POINT E%CTT.EMQC =5 = 1 E.LH o : SJES 2.—
B — " B o. = S x4 z 22 o
= _ Toe OF Flnlsted e i 3 sbEl 29
|m = Levee Slope _ S _ : P 25
2 EL_MRAGE RD. ———— ; ot o g U30% aF
CIC SIDEDRAN sl 8- S ’__——- = de7] e 2 >ZO3 .
|§ No.4 Lo Or A z ST = i = P1N035 x 88_1 &
b (Sht. ECIC1-35) L e BG/ s Angle Polit ‘é’ S8m 7
| E Angla Polnt "‘2 P ® Sim
. No.34 P =
' 2 EG) Eoseal o
o BC Exist. /8 @ w
A\ 4 DigPipe. s Q
¥y o -
- \ o
= Exlstete”
g /D,sn'ﬁlpa
o\ e EAST 119TH AVE
O\ & GUIDE DIKE (Existing) WIDE
z GABION
A U625 12-18' WIDE MATTRESS -
=) angio Pt T GABION MATTRESS £6 5 &
. : & ]
B x phitos GABION PLAN 5 25 0 50 100FT g End 12"-18' Wide aba L]
- MATTRESS SCALE: 1IN. = 50 FT. SCALE: 1= 50 : Gabion Mottress ond gz8 a
Z 4 Ext. 18" Dio, : Bagin 12)-6:Wide £85
a TP Tiengtn - 407), 127150 WIDE Gobion Mattress L H
GABION MATTRESS | Installation Sta. 127+10 5 =
g WEST 119TH AVE LEVEE HORIZONTAL CONTROL LINE-CURVE DATA & S
UIDE DIKE g 0 1
) ?sm_cco—m Pl NO.| NORTHING | EASTING 8 RFTY | T(FTH | WFTD | B.C. Sta. £.C. Sta. amé
—A SHTHRT
y 26 | 867,866.91| 577,350.17 | /2028 [200.00 | 12.86 | 2568 |n6-63.95 | 16-89.63 Heg
° | 27 5o 12118" Uy 2
C) 27 |867,885.50|577,437.62 | "L l218" [325.00 | 9.09 1817 |17+48.33 | 17+66.49 R ERE 2%, 2
2°3152" . GABION MATTRESS @ ;|2
L] CoNsTRUETION NOTES 28  |867,906.92 | 577,585.96 2°4R7T41 200.00 | 4.48 8.95 19:02.79 | 119+11.74 NSTALLATION §3§ R
[[] THE CONTRACTOR SHALL REMOVE AND SALVAGE TO THE MAXIMUM EXTENT POSSIBLE ~EXIST. 15" RIPRAP 31 |B67.940.47| 577.,886.97 1+ [200.00 | 4.88 9.76  [122:05.32 | 122+15.08 : & g EAE
AND 6" BEDDING MATERIAL ALONG THE HOLLY ACRES LEVEE INDICATED ON THE PLAN 499" a ]
(SEE SPECS SECTIONS 02380 & 0238). 32 |867,965.71| 578,019.15 | 674319 I500.00 | 29.80 | 59.53  [123+14.96 | 123+74.49 g $§ g
PROTECT IN-PLACE THE EXIST. RIPRAP_ AND GROUTED STONE ON THE RIVERSIDE SLOPE OF THE EXSITING HOLLY = 4°40'53" " " N TIg|S
ACRES LEVEE UNLESS OTHERWISE SPECIFIED OR DIRECTED. PLANS WILL BE PREPARED BY THE CONTRACTOR 34 1867,976.23 |578,266.53 U~ [200.00 | 818 .34 [125+84.17 | 126+00.51 ol |§
TO SHOW AREAS OF PROTECTION AND SUBMITTED TO THE CONTRATING OFFICER FOR APPROVAL. Ei i
LOCATION OF THE EDGE OF THE EXIST. 9" GABION MATTRESS INDICATED ON THE PLAN IS APPROXIMATED. IT WAS NOTES E
FFSET AT A DISTAN F 24'F AND 12'FOR EXIST. DIK
A 2 A o e . M O O T 1. GROUND WATER TABLE LEVEL INDICATED ON THE PROFILE APPLIES TO SPRING
RIPRAP TO TOE OF FINISHED BANK PROTECTION (EDGE OF 9" GABION MATTRESS) RESPECTIVELY BASED ON THE o
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY'S 1983 AS-BUILT DRAWINGS OF BANK STABILIZATION FOR HOLLY AND WINTER SEASONS. IT IS ABOUT 2 FT. LOWER DURING FALL AND SUMMER. 2
ACRES LEVEE. THE CONTRACTOR SHALL LOCATE AND EXPOSE THE EDGE OF THE EXIST. 9" MATTRESS IN ORDER 2. LEVEE TOE-DOWN IS NOT REQUIRED FOR STA. 103+44 TO STA.153+72.90 ALONG 3
A TO TIE WITH THE NEW 12" GABION MATTRESS. THE NEW GABION AND THE EXIST. GABION MATTRESSES SHALL BE THE EXISTING HOLLY ACRES LEVEE. & 1A
TIED IN THE SAME WAY THE NEW GABION MATTRESSES ARE TO BE TIED TOGETHER. SPIRAL TIES SHOULD BE 12-6' WIDE GABION MATTRESS IS NOT REQUIRED RNEA g
CONSIDERED AS ONE OF THE METHODS FOR FASTENING MATTRESSES TOGETHER (SPECS SECTION 02371PAR. 3.3) Sl e LR R R e UNDERNEATH THE WEST. HO9TH A¥E. 5y
PROTECT IN-PLACE EXIST. 9" GABION MATTRESS. EXCAVATION IS REQUIRED TO EXPOSE EDGE OF THE EXIST. 9" GABION 4. SEE SHEET CLX-6 FOR DETALS OF TYPICAL CROSS SECTION STA.103+44.00 TO ; g
MATTRESS. EXCAVATION DEPTH VARIES FROM APPROX. 1FOOT TO 2 FEET BELOW THE EXIST. GROUND SURFACE. THE STA. 148+88.50 AszU I LT e g &
CONTRACTOR SHALL TAKE SPECIAL CARE NOT TO DAMAGE THE EXIST. 9" GABION MATTRESSES. T IS THE CONTRACTOR'S 12"-18' WIDE GABION MATTRESS SHALL BE REQUIRED FROM STA. 103+44.00 TO STA. s |8
RESPONS@UH TO REPLACE IN-KIND DAMAGED GABION MATTRESSES AS THE RESULT OF THE CONSTRUCTION ACTIVITIES 127+10.00 AND AROUND THE EAST 119th AVE. GUIDE DIKE. 602 263-1100
NO COST TO THE GOVERNMENT. IT IS ANTICIPATED THAT STANDING WATER IN THE EXCAVATION AREA WILL REMAIN PLATE 4 Py ERPR
THERE FOR AT LEAST 38" HOURS PERIOD: (SEE ENCLOSED PHOTOS N SPECS). 2 |F s
8 J 7 ] 6 'i 5 B, T '%WEFW!WMTN{E HALl4 BE REQUIRED FROM | AT 1000 TO 51/\. 21397 2 | 1




8 7 6 5 VALUE ENGINEERING PAYS 4 - S [ _ 2 _ I i
g
i < © A © . H
960 — ® < o o Yo 960 g
‘o T n . . -
] 38 a0 Y a
w0 - o . Tes + ._.
+ o t o o) ® ¥ =
1 ® T hod . "o a
1 N0 TOP OF e P s -EX1ST. GROUND SURFACE
950 - 3 ;lIINISPSED 3 53 -3 ALONG THE LEVEE CONTROL —+950
m 4 Al = 2 > 3 5 .
= W alw F4m) 100-YR FLOOD WSE o |w LINE (2001 W\”"NU‘ = "
= Grode = 0.09% Grade = 0.18% __Grade = 0.05% L4 ______ Grade 19% _ B 9
J ot = —_— ———— e = = b e = = - . o]
Z 940+ —y— +940 3§ H a
< APPROX. GROUND WATER S gl
© SEAL EXIST. SURFACE IN REFERENCE ks
@ 18" CMP WITH THE SALT RIVER @ 8
o 5 1 STA.128+63 TOP OF 12”- (SEENOTE 11— ) ~
© 930 6’ WIDE GABION \ -930 ©
MATTRESS— =) S \ 1 X : =1 i, i
920 I | i I L b : N il RN S S - N S O s L S S - I | ,L 920 §
128+00 129:00 130400 131:00 132400 133+00 134400 135+00 13600 137+00 13800 139+00 140+00 141-00 H
LEVEE CONTROL LINE AND GABION MATTRESS PROFILE
HORIZ. SCALE: 1"= 10
— VERT. SCALE: 1"+ 50
LEVEE HORIZONTAL CONTROL LINE-CURVE DATA ——— —— w
P1. NO.| NORTHING N r R TET LFT = — LEVEE HORIZONTAL CONTROL LINE-POINT DATA o ~ o z
B EASTING Lle 4 | BE=Sto, E.C..Sta P - — LEVEE HORIZONTAL CONTROL LINE-POINT DATA s 4
- 0° 4907 — - N P.I. NO. [ NORTHING EASTING A = . o <
37 | 868.,016.79 | 578,635.86 LR |300.00 | 28.40 | 56.64  [129:35.63 | 129:92.27 it P1 NO v s | EASTING 5 IS o
— 36 |868,000.84 | 578,529.36 | ANGLE POINT ! HORTHNG = c Tz @
15° 36'39" z b 58, 4 3,529.3 d C - ¥ e
38 |868,062.67 |578,767.48 |°" 339" |300.00 | 4112 | 8174  [130462.23 | 131043.96 el Rl i 42 | 888,067.26 | 579,340,380 | ANGLE FONT 200 | %
e 23713" 39 868,067.19 | 578,832.29 | ANGLE POINT — —— ! Bhinnaiiis i o S el [ 6
43 |868,057.89| 579502.85 i 400.00 | 39.88 | 79.50  [137:98.80 | 138:78.29 . - 866.072.94| 578,608.99 | ANGLE PONT ST, f<
cETT 40 868,070.88 |579,020.34 |ANGLE POINT b i i — Scgr ek
45 |868,078.17 | 579,663.01 | °" 151" 120000 | 9.8 | 18.3¢ [139:90.71 | 140:09.05 e Nl i L 868,078.57 | 5 GLE P CrE v
a 570 7 ey 5 57| 579,747.48| ANGLE POINT <{19g a
= 7 3344" = 868,068.51 | 579,231.50 |ANGLE POINT B | - awZ o
47  |868,079.73| 579,838.12 1+ 4" |200.00 | 7.97 15.93 141467.03 | 141-82.95 8 a0 8=
O upx zo
e o
=2ZEdh zZs
EL MIRAGE RD . . UBZ IY
R COLLECTOR CHANNEL ;)S”‘nNI’ g;‘o;: 55 u %U% N
; LEVEE R/W (SHT. EMCC-26 - 2 ¢
1M R MU > — —— Lk S <
eiMicone. R AND FENCE N L THRU. EMCT-34)— Thru O&MR-24) R ! ¥e9, o
o e « e - 858¢ &
(Sht. ECIC6-37) Ly i
g = Toe Of Finlshed N o o T
N : Top OF . Levee Slope R R ro— e it il
Vi e = — Brovet——-— — — e —— — Tmprovement= = y Fow
/ Mulch o )
2K & . - (@] s o4
- o - — R N R o . B . i
— -y -y Q T~ AR I SIEaly < 7t st ey >
il 1IIw o= 4 8 5 3
et G R e oy LTl s B a —F S dgE - T I - et pe (@)
R .
o
PJ. Na. 39 £, No.40 P, o4t Pl No.A2
,s,.g/,“pw Angle Polnt A;’xﬂaA/’DW g Angle Point- = & &
3 =z :
3| m -
o b0 &lB
: i B o
g gy 4 e ™ Bed
PliNo. 364 : it No.37 m = H
Angle. Folnt — o W
12"-6’ WIDE - @ 2
(/st.
Do GABION MATTRESS __FLow = b ¢ —
Outlet ) a ﬁ
PLAN ~ 0¥
sc T Bg 2
CALE: 1IN. = 50 F Yiz
0 100F T 2% 3
. I— Gb,5 g
SCALE: 1"~ 50 WEST 117TH AVE —— i I e
GUIDE DIKE (Existing) & x| & |°
< gl ulz|e
w 2z a
d FHE
3 &
NOTES <|z| 2
2ls
wld| &
1. GROUND WATER TABLE LEVEL INDICATED ON THE PROFILE APPLIES TO SPRING AND WINTER SEASONS 129-6' WIDE—— 2l
IT IS ABOUT 2 FT.LOWER DURING FALL AND SUMMER CABION MATTRESS 3|2
2. LEVEE TOE-DOWN IS NOT REQUIRED FOR STA 103+44 TO STA.153:72.90 ALONG THE EXISTING HOLLY INSTALLATION =
S TRUCTION NOTES ACRES LEVEE (Sht. CGD-19)
3. SEE SHEET CLX-6 FOR DETALS OF TYPICAL CROSS SECTION STA. 103:44TO STA. 148+69.23 8
0o & @& (SEE SHEET CL-1) K
4. 12"-6' WIDE GABION MATTRESS IS REQUIRED FOR STA.127+10.00 TO STA, 152+13.94 gl
5 2
U m a 2
AS-BUILT L
5 G
b ATt T 2 z
PLATE § 602 263-1100
Rt g 3 % 2
8 I 7 I 6 5 SAFETY [PAYS 4 3 2 I




5 VALUE ENGINEERING PAYS 4 I 3 I 2 [
H
8  PoE PHASE 1B §
o © o End Improvement on - STA %3”2 39 ] *
i o o o Exist. Holly Acres Levee S ' ’ § -
960 - Y ® o W~ Sta. 152+00.00 Match B -T-960 ¥
T T EXIST. GROUND SURFACE Qe Top of Exist. 3" ABC e 1 3
<3 ws ALONG THE LEVEE CONTROL R 2 A . 1
2o TQF--OF g LINE (2001 MAPPING) gFa. ;- Bridge
T F [NISHED > . 100-Y 8 ]
B gepluze 3" ABC 50 2,8 FLoOD & Loso  m
2 T d= \ aw ul Grade =10.57% = )
b Grade = 0.20% Grade = 0.00% — ——— = < g
z _— — — —— — —I_ oS e e FOT I — S A S i Rl S : HIE
15} = z g(=
S APPROX. GROUND WATER +940 2 HES
S a0 SEAL EXIST. SURFACE N REFERENCE /—TS%E%EE o &
o S Sir5as & TOP OF 12" VLt JHE LT RINER EXIST. 18“ CMP @
N %
© STA.141+74 GABION STA. 151+87.70 N
MATTRES ©
o S e o S WA e g s U s i el A oo s e (o I ol gAY . - i Sy ] Lt L L, 8 T A o e e e e 5 47 RPN
—————————————————————————— End 12“-6' Wid Drive 10" Anchor
Gabion Mattress into Ground then o
Tie to the Gabion g
Mattress S 1
L } 1 L I i Il | } } | ! J 920
T T T T T T T T T T U T
142+00 143-00 144400 145+00 146+00 147+00 148+00 149:00 150+00 151+00 152+00 153+00 153+73

LEVEE CONTROL LINE AND GABION MATTRESS PROFILE
HORIZ. SCALE: 1"~ 10
VERT. SCALE: 1"~ 50

West 115th Ave.

LEVEE HORIZONTAL CONTROL LINE-CURVE DATA Oryside Access Romp

P.l. NO.| NORTHING | EASTING & RFTY | T(FT) | LFT) | B.C. Sta. E.C. Sto N LEVEE HORIZONTAL CONTROL POINT DATA (Csoh“ch‘;'cgh;ggej'n '

47 |868,079.73| 579.838.12 | 737" |200.00 | 7.97 | 1593  [14167.03 | 141.82.95 P.. NO. | NORTHING | EASTING R
3°56'42" - West 115th Ave. Dryside - s
48 868,094.36 | 569,996.10 RT ,800.00| 61.99 123.93 142+71.65 143+95.58 51 868,177.86 | 570,720.73 | ANGLE POINT Access Ramp&Turn-Around 3573 M
s 3955 (Sht. W115-15) i
49 868,105.38 | 580,464.25 |19 1?55 200.00 | 34.66 | 68.65 147+67.21 | 148+35.85 52 868,212.80 | 580,938.06 | ANGLE POINT
50 | 868,150.60 | 580,581.97 |97 3%5" |200.00 | 17.32 | 34.55 [149:09.97 | 149.44.53

_— - B T D T XA Oo Nat Seal THs .+
S = B tg:.":—"”".——"‘" G Et}sv/B’DIa cur
E W

El Miroge Rd..
CiC_SideDrain O&M ROAD

No.7 LEVEE ROW _AND (Sht O&MR-21
(Sht. ECIC7-38) FOUR-WIRE FENCE Thru O&MR-24)

ElMirage Rd..
CIC SideDrain

No.8
(SPL.ECICB-39) . e\

“IAV _HLLLL 40

Toe Of Finlshed
lope

S Improvemen.

m i
Protest In-Fidce

POE PHASE 1B

PHASE 1A POB

TRES RIOS-RIVER, MARICOPA COUNTY, ARIZONA

FLOOD CONTROL NORTH LEVEE
PHASE 1B (EL MIRAGE ROAD TO 115TH AVENUE)

ENVIRONMENTAL RESTORATION

PLAN AND PROFILE
STA. 141+00 TO STA. 153+72.90

%)
—
>
>
x| & 3wl ‘ : Staf152+13.94 & 4
] [ West 115th. Ave. i B e
o - e e e e i il Wetside Access e 58 . &
= Ramp R o “
> 3 (Sht. Wi15-14) §2g 3
=5 ; g2
o i [ 258
L = {
B s . g 2
= : £ Eal
& : p— — o g
ol | ' S 02
o
E ;45:5:_:' 12"-6' WIDE FLOW g2
m . GABION e 52 .
= MATTRESS PLAN 235 8
ol | SCALE: 1IN. = 50 FT. ;gg w 1&
. 14 50 50 100F T 2 9 ulz|z
ot g ©| 92|z
) Sl 2
(5|2
: 9|4 §
W. 117TH AVE 3 %2 ]
GUIDE DIKE ;
(Existing) \, CONSTRUCTION NOTES NOTES &
1. GROUND WATER TABLE LEVEL INDICATED ON THE PROFILE APPLIES TO SPRING AND WINTER SEASONS.
[4] (SEE SHEET CL-1 IT IS ABOUT 2 FT.LOWER DURING FALL AND SUMMER. 5
127-6' WIDE 2. LEVEE TOE-DOWN IS NOT REQUIRED FOR STA. 103+44 TO STA. 153+72.90 ALONG THE EXISTING HOLLY 3
GABION MATTRESS PROTECT EXIST. 18" CMP IN-PLACE ACRES LEVEE 1
INSTALLATION 3. SEE SHEET CLX-6 FOR DETALS OF TYPICAL CROSS SECTION STA.103:44TO STA. 148+69.23 5 ]
(Sht. CGD-19) 2|4
4. 12"-6' WIDE GABION MATTRESS IS REQUIRED FOR STA.127+10.00 TO STA. 152+13.94 AND AROUND g |2
THE WEST 117TH AVE. GUIDE DIKE. i |z
AS-BUILT ST 2 &
602 263-1100 —E
PLATE 6 = iRl s
8 I 7 6 I 5 SAFETY [PAYS 4 I 3 I 2 I 1




8 [ 7 I 6 5 VALUE ENGINFERING PAYS 4 | I S| [ 7 ]
— oS 2
o |
j %oé?’"f:n " | No_Improvement for_Levee Cu/,zm, See Defall 2
| . Required Beyond S1a.152:0000 | X" Bel ] w
960 Sta. /500000 | Except 126 Gablon Maitress 960 Marlc-s_.l Rl F
1 Match Top of & Top Of Top of Finlshed 8
Exlst.3* AB % II5th Ave;  POE Levee Install 4° Finished 6 Grouted ABC
g Bridge Prase 1B Existing Toe of 4— Gravel/Rock e \" S ): Access
3 i Ground Gravel/Rock \ Mulch see Proflle on See Enlorged Detall
950 m Surface Muich Slope SH WII5-14 for Elev) In Sectlon 8-8 on D
= Prolecilon N This sheet -
— m N Sy p— 2
< -y i ~ 2
: s — 4 i Exlst, o i
z Enlargement— ) Gablon 8|
” . C : 2
i / Eedlecl Exist, ] File Fabrls In-Place) £xtst. Riprap e —— &
& = Bedding Materlal lope. Protection o
Apprax.Crad 12 Gabion Stay kg0 ] and 15°Riprap. {Profect iplace) TR T )
Water Level Mattress B (See Cons!, Note 5 2
T 20 Lo O SO OO RN O P TSR VP07 VOO IV P il i e st 8 —La3o on Ihis shi.) Exlst. 10.0° Anchor
fie 12" 0C.(Protect —
~End 12 Gablon In Place) & L]
Maltress - SECTION A-A (TYP) i B | " x
St0.1521394: ’ STA.149:30.53 10 STA150:70,69 AN
Il NTS. &
920 } } i‘ } 920 Smemmm e —
148+69.23 150+00 151400 152+00 153+00 153473
. 0 N —— =7
3 LEVEE —
5] CONTROL o [2
LEVEE CONTROL LINE AND GABION MATTRESS PROFILE , 2 LINE — Elev (See Proflle) > 5
STA. 148+69.23 TO STA. 153:72.90 e aice: oy < LF
ablon [ 15* Riprap ~12* Gablon > Y oo
HORIZ. SCALE: 1"= 10" o Vatirass —Exlst.Grnd 5 z 98
- 50 g Surface N o 0N
VERT. SCALE 50 g Trur _~N
NOTES ; =\ ~ v — ~ wa ~ T XZLT of
Doy, 2. Yo %
1. GROUND WATER TABLE LEVEL INDICATED ON THE PROFILE APPLIES TO SPRING & SSAL Exc.Line~ — 3" ABC FIil g =0 e
AND WINTER SEASONS. IT IS ABOUT 2 FT.LOWER DURING FALL AND SUMMER. %.\ ' (Slope Varles) 28To Y«
IO~ Q=g
~./ COMPACTED ——— /T;Dn%ral})jm' =020 g7
’2'4-1 '—* FlLL Soll Cement Fx=g go
I2— ——{ LEVEE 8 g8
15" RIPRAP $2x, =9
1 TOE -DOWN ~ — ooy gY
PLAN & SECTION 538w ,©
- N.TS. >zO93 Ugp
ee gecﬂ 5\5 West 15th Ave. > I ¥8g ., o
Wil Access Ramp =z nEog W
> oz0¢ '«
G &5l o
| ol T B H
- : T~ 2
o West 115th Ave, | ™ - — — - T M2
s Dr s,de obeds 1 Match Exist.S" Gablon {0
Levee ROW Collector ® Rk ¥ i Expose Exlst.9" Mattress Surface With i: x/5f/gq o
S and Fourwire Channel 9 kg whs 15) POE PHASE 1B Control _ | Gablon Mattress New 12" Gablon Mafress Groupd
E -2 = See Const. Note 4 O (See Const.Note 3 on urf ace
- & Fen STA,153+72.90 Line ~ (o0 QAR LT INs shest) E
© © N.B68.226.66 Ths Sht.and Sepcs SiSE—y E xcavation
s £.581.021.07 | Sectlon 0237/} ———_ and Backflll
JOIN LEVEE ! —
o i Top Of ET5TTg -—
s g PHASE 1A POB Extst. 3HN | Flnlshed - 1007R fr&m/mi" .
) Levee Slof 4 3" ABC Flood WSE 7 g = S 4%
AN s AT (Protect In-Place)~_ —~ I Svo P4
. s
4 3 ] = 1 New geg a8
s 28 a
X T 12* Gablon 328 L
Z/UQ %‘.’;ﬁd » I . i;;f/én? Toe of the Extst.  Mattress 885 §
< m Maltress Flnlshed Bank 5 =
g = Extstl Protection »E_E E
Als| 0 | =
il % Broun EXist.8 Thick v S 2 g
& Surface Soll Cement SV E ST Y wr o
§7 (Protect In-Place) B ez
Access S - S um2
hcces 9 = — e Exlst. 100" Anchor. e
(Sht. W115-14) 12" OC.(Profect 2z . 3
. Wi W ) In Place) @ o 8
8 Wide End 12"-6' Wide— \15 Riprap & 28| uy |#
Exist. Riprap. Nehses gan.o‘gzM%l;ss Toe-Down Lol [fH
Soil Cement > ta. 152+ * (see detail % izl
i Aty SECTION B-B (TYP) % 9| ulz|a
P A . n S &
?Q‘?gfec{?ﬁﬁr\ﬁl) A above) STA. 151+28.65 TO STA. 152+13.94« A S . B U IL F 9 %5 ]
PLAN TS 5 | 2B
LEVEE STA. 148+69.23 TO STA.153+72.90 12 |
7 PLATE 7 Qa8
HORIZ. SCALE: 1"+ 10’ 5 <[z |5 |
e CONSTRUCTION NOTES CONT. 2l
Q|5
ONSTRUCTION NOTES =
S — = = SOIL EXCAVAT\ON IS REOU?RED TO EXPOSE EDGE OF THE EXIST. 9" GABION MATTRESS. EXCAVATION DEPTH VARIES
PROTECT IN PLACE EXISTING RIPRAP. 0T 2 FEET BELOW THE EXIST. GROUND SURFACE. THE CONTRACTOR SHALL TAKE SPtUAL &
5 CARE Nm TO DA GE TH[ EX ST 9" GABION MATTRESSES. IT IS THE CONTRACTOR'S RESPONSIBILITY TO REPLA( g
EXISTING 8'SOIL CEMENT SLOPE PROTECTION SHALL BE PROTECTED IN-PLACE, EXCEPT NOTED OR DIRECTED OTHERWISE. IN-KIND FOR DAMAGED GABION MATTRESSES AS THE RESULT OF THE CONSTRUCTION ACTIVITIES AT NO COST TO THE 3
T. IT IS ANTICIPAT HAT STANDING WATER IN THE EX b
LOCATION OF THE EDGE OF THE EXIST. 9" GABION MATTRESS INDICATED ON THE HOLLY ACRES LEVEE PLANS IS SS&%’SNE“EQ@D'(S?E ENNC&ESF[E)DPLO/?OSSW NTDHFGS ECE B R S R S S o
APPROXIMATED. IT WAS OFFSET AT A DISTANCE OF 24' MEASURED HORIZONTALLY FROM TOE OF THE EXIST. RIPRAP 5 =
TO TOE OF FINISHED BANK PROTECTION (EDGE OF 9" GABION MATTRESS) BASED ON THE FLOOD CONTROL DISTRICT THE CONTRACTOR SHALL REMOVE AND SALVAGE TO THE MAXIMUM EXTENT POSSIBLE EXIST. 15" RIPRAP AND 6" BEDDING a 2
OF MARICOPA COUNTY'S 1983 AS-BUILT DRAWINGS OF BANK STABILIZATION FOR HOLLY ACRES LEVEE. MATERIAL ALONG THE HOLLY ACRES LEVEE (SEE SPECS SECTIONS 02380 & 023 £ o
THE CONTRACTOR SHALL LOCATE AND EXPOSE THE EDGE OF THE EXIST. 9" MATTRESS IN ORDER TO TIE WITH TH[ " . c 3 g
NEW 12" GABION MATTRESS. THE NEW GABION AND THE EXIST. GABION MATTRESSES SHALL BE TIED IN THE S [6] BASED ON THE AS-BUILT DRAWINGS FOR BANK STABILIZATION OF HOLLY ACRES LEVEE OF FLOOD CONTROL DISTRICT OF 7 =
WAY THE NEW GABION MATTRESSES ARE TO BE TIED TOGETHER. SPIRAL TIES SHOULD Bg CONSIDERED AS ONE OF MARICOPA COUNTY DATED MAY 12TH, 1984, EXISTING 9" GABION MATTRES WAS TERMINATED ABOUT 50 FT.WEST OF NS5TH L
THE METHODS FOR FASTENING MATTRESSES TOGETHER (SPECS SECTION 02371PAR. AVE. (AVONDALE) BRIDGE CENTERLINC. THE CONTRACTOR SHALL END 12"-6'WIDE GABION MATTRESS WHEREC THE EXIST. 9" & K
GABION TERMINATED. 2 sl 3
2 & s

8 I 7 I 6 [ 5 SAFETY [PAYS 4 3 T 2




g T 7 i 5 I 5 VALUE ENGINEERING PAYS 4 I 3 2 L
LEVEE CONTROL LINE 3" ABC O&M
LEVEE ROAD
940 4" GRAVEL.MULGH 940 940 ~340
E£XISTING 15" STONE
PROTECT IN-PLACE ™~
— evee
) Enl t il
930 930 930 Channel mergemen 930
Compacted
EL MIRAGE AVE. Fill
COLLECTOR
CHANNEL
920 -920 920+ - =920
910 910 910 Lag10
900 900 900 lJA{#JLA{IIAIIA!ALJIJAAAIIIAA%AA | 900
-1 140 150 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 150
110+00
940 940 940 940
930 t-930 930 930
920 “az0 920 920
910 910 910+ Tgm
900 ——+ i t f } 900 900 JA‘;“‘II\AA{]\I} 4%AAAA!\\I{IWA%,\A 1\\|1+\ ‘}1\1\1\1900
160 80 -60 -40 -20 0 20 a0 60 80 100 120 140 150 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 150
105+00 109400
Match The ExIst. Gablon Mattress Surface LEVEE——_|
With The New 12" Gablon Mattress (See Const. CONTROL P
Note 3 on THs Steet) LINE Elev (See Profile
Expose ExIst.S" Sht. CL-1 Thru. CL-13)
Gablon Mattress o - -
oo——_ | (see Const.Nore 4 On z
" ht.a 6pCs .
ordl P S, ol Son 0237~ Excoraion, 20 P Varies
- 053 t 3" ABC Fill
op (Slope Varies)
Install 4' £ I'ngd gféﬂ% eEe— | 2. / Top Of Exist
Gravel/Rock- ' G COMPACTE T op O xist.
2 § 15" Riprap
A FILL
LEVEE
s %
eTow] oy 1 ABC D
40O 12* Gablon
Matfress REMOVE 2.5
Existing. Exist. 3" EXIst. EXIST. RIRAP
sk ABC Gablon Mattress
¢
a / M DETAL "X"
R Enlargement " N.T.S
Fllter Fabrls CONSTRUCTION NOTES
Bedding Materlal Toe Of Exlst.
and I5° Rlprap 15* Rlprap Slope
(See Const. Note | on this sht.) Protectlon 1] THE CONTRACTOR SHALL REMOVE AND SALVAGE TO THE MAXIMUM EXTENT POSSIBLE EXIST. 15" RIPRAP
New Gablon Mattress *b° AND 6" BEDDING MATERIAL ALONG THE HOLLY ACRES LEVEE (SEE SPECS SECTIONS 02380 & 02381
Exist. 100 Anchor- (See Note 4 on This Sheet) ) .
12 0L.(Protect @] PROTECT IN-PLACE EXISTING RIPRAP AND GROUTED STONE ON THE RIVERSIDE SLOPE OF THE EXISTING HOLLY
In Place) ACRES LEVEE UNLESS OTHERWISE SPECIFIED OR DIRECTED.
[ LOCATION OF THE EDGE OF THE EXIST. 9" GABION MATTRESS INDICATED ON THE HOLLY ACRES LEVEE PLANS IS
TYP SECTION (STA 111+17.72 TO 148+69.23) APPROXIMATED. IT WAS OFFSET AT A DISTANCE OF 24' MEASURED HORIZONTALLY FROM TOE OF RIPRAP TO TOE OF
1 e [ FINISHED BANK PROTECTION (EDGE OF 9" GABION MATTRESS) BASED ON THE FLOOD CONTROL DISTRICT OF MARICOPA
COUNTY'S 1983 AS-BUILT DRAWINGS OF BANK STABILIZATION FOR HOLLY ACRES LEVEE
NOTES: THE CONTRACTOR SHALL LOCATE AND EXPOSE THE EDGE OF THE EXIST. 9" MATTRESS IN ORDER TO TIE WITH THE
SIS NEW 12 GABION MATTRESS. THE NEW GABION AND THE EXIST. GABION WATTRESSES SHALL BE TIED IN THE SAME
S WAY THE NEW GABION MATTRESSES ARE TO BE TIED TOGETHER. SPIRAL TIES SHOULD BE CONSIDERED AS ONE OF
1. CROSS SECTIONS ARE DRAWN LOOKING UPSTREAM IN THE DIRECTION OF ADVANCING STATIONS. L O e e i 1O IRE TIED. TOCETHER. SiRAL TEc. SHOURD,
2. LEVEE ENLARGEMENT IS REQUIRED FOR STA.111+417.72 TO STA.151-28.65. @ SolL EXCAVAHON 5 REQURED TO EXPOSE EDGE OF THE EXIST. 9" GABION MATTRESS. EXCAVAHON DEPTH VARIES
FROM APPROX FEET BELOW THE EXIST. GROUND SURFACE. THE CONTRACTOR SHALL TAKE _SPECIAL
3. THE CONTRACTOR SHALL REMOVE AND SALVAGE TO THE MAXIMUM EXTENT POSSIBLE EXIST. 15" RIPRAP AS-BUILT CARE NOT TO  DAMAGE THE EXIST. 8% GaBION MATTRESSES. T IS THE CONTRACTOR'S RESPONSIBILITY TO REPLACE
AND 6" BEDDING MATERIAL ALONG THE HOLLY ACRES LEVEE (SEE SPECS SECTIONS 02380 & 02381. IN-KIND FOR DAMAGED GABION MATTRESSES AS THE RESULT OF THE CONSTRUCTION ACTIVITIES AT NO CO!
4. B18'FOR STA 1i1+17.72 TO STA. 127+10.00, AND b+6'FOR STA.127+10.00 TO STA. 151+28.65 PLATE 8 GOVERNMENT. T IS ANTICIPATED THAT STANDING WATER™IN THE EXCAVATION AREA WILL REMAN THERE FOR AT CEAST 36

HOURS PERIOD. (SEE ENCLOSED PHOTOS IN THE SPECS
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