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1.0 PROJECT DESCRIPTION

The purpose of this project is to complete designs for construction of an overchute/siphon structure
and related flood control features for drainage areas near Indian School Road Bypass and Old
Litchfield Road (see figure 1). The location of the project to be constructed is at the intersection of
the Roosevelt Irrigation District canal and the road alignment of Old Litchfield Road just to the
south of Litchfield Park, Arizona. The RID Canal runs approximately 100 feet south of Indian
School Road Bypass at this location. This site is also near the physical boundaries of the cities of

Avondale and Goodyear, Arizona.

The overchute/siphon structure and related flood control features will be designed to safely pass
floodwater up to the 100-year storm event from the north side of the RID Canal to the south side of
the RID Canal and into an existing drainage channel

Concurrent with this design, designs to widen the Indian School Road Bypass (ISRB) west of
Old Litchfield Road have been prepared by Standage and Truitt Engineering, Ltd for Suncor. The
proposed Indian School Road Bypass road section west of Old Litchfield Road is being designed
in conjunction with the City of Goodyear and Maricopa County Department of Transportation
(MCDOT) in order to insure that the necessary roadway transition required to provide adequate
easement for this project is within acceptable standards. Currently, the roadway width at this
project’s greatest encroachment location will occupy 85.6 feet from curb-to-curb. Current
findings indicate that the area between the widened Indian School Road Bypass and this project’s
proposed concrete rectangular drainage channel will be adequate to construct a drainage channel

capable of conveying the 100-year peak flows as computed by FCDMC (1996).

Analysis of alternatives and design which will allow conveyance of the flows from the northeast
along ISRB (FCDMC (1996) CP-2711 [Q100=384 cfs] and CP-255A [Q100=1160 cfs]) into the

overchute/siphon were completed as Phase 2 of this project scope of work.
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No additional improvements are foreseen as being necessary or proposed for conveyance of flows
along the RID Canal from Dysart Road (FCDMC (1996) CP-271A, Q=481 cfs) into the
overchute/siphon. The existing drainage channel appears to be adequate for conveyance of flows
from Dysart Road to the Plaza Circle detention basins. These flows will then combine with flows

from CP-255A and CP-2711 and continue westward to the overchute/siphon.

Analysis of alternatives and design which will allow conveyance of flows from drainage from Old
Litchfield Road to the north (FCDMC (1996) CP-270, Q,00=548 cfs) will be completed by others
(Litchfield Park’s consultant, Gannett-Fleming Engineering). Currently, no conclusion has been
reached on how best to drain stormwater from the Old Litchfield Road and ISRB intersection
into the overchute. The present ISRB roadway redesign does not include reconstruction of the
existing intersection to drain to the overchute. Possible alternatives have been discussed which
will convey the peak 100-year storm flowrate across the intersection through a combination of
overland channelized street flow and a series of storm drains beneath ISRB. Reconstruction of
the ISRB/OLR intersection to accommodate drainage from the north into the overchute is the

responsibility of others as part of future ISRB improvements.

1.1 General Description

The White Tanks ADMS (WLB, 1992) has identified a drainage problem at the location of Old
Litchfield Road and the Roosevelt Irrigation District Canal just to the south of Litchfield Park,
Arizona. The ADMS reported that storm water travels south to the RID Canal where ponding
occurs against its raised embankments. At Old Litchfield Road and the RID Canal, the ADMS
determined that the 100-year flow event will overtop the canal and travel south through an area
currently planned for residential development. It is the intent for this project to reduce the flood
impact throughout this area north of the RID Canal and reduce the current FEMA designated

flood plane zone.
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The City of Litchfield Park has requested that the Flood Control District participate in the flood
control improvements to the area. The District has approved development of plans and
specifications to construct such facilities as needed to safely pass the 100-year flow to the south

side of the RID Canal.

The drainage area is generally bounded one-quarter mile east of Dysart Road on the east, Old
Litchfield Road on the west, and Camelback Road to the north. The project design must allow
for conveyance of storm water that is passed through, or generated within these boundaries to a
collection point at the intersection of Old Litchfield Road and the RID Canal. The flows will pass
across the RID Canal and into an existing drainage channel. This channel was constructed by
Suncor and was intended to accept the flows from the north side of the RID Canal. The channel
travels south and eventually drains into a retention basin built by ADOT to the north of Interstate

10.

In addition to addressing the 100-year flows within the drainage area, the project design must
consider the existing detention basins located on the north side of the RID Canal between Old
Litchfield Road and Dysart Road. There are currently three existing detention basins that are the
terminus of flows from CP-271A across Dysart Road. Construction within the basins will be
completed as part of Phase 2 of this project; with an approximate total storage volume of 40 acre-
feet provided in order to reduce the 100-year event peak flow and stage that may occur

downstream between the detention basins and the overchute/siphon.

Additionally, this project design incorporates flows from the existing 36-inch diameter storm drain
which runs along the south edge of the current Indian School Road Bypass alignment. This storm
drain was designed to intercept roadway drainage flows from Indian School Road Bypass
and currently drains to the west and enlarges to a 42-inch diameter storm drain west of Old

Litchfield Road. It is estimated that the maximum storm drain flow is between 35 and 40 cfs.
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At the intersection of Indian School Bypass Road and Litchfield Road Bypass, it is proposed by
Suncor that the storm drain will outlet via a siphon to the southwest into a drainage channel.

Because there is concern by Suncor that this outlet drainage channel may not have adequate
capacity or an established drainage easement, this project’s design reduces the peak storm drain
flowrate to the west by intercepting storm drain flows east of Old Litchfield Road (approximately
20 cfs) and conveying them to the proposed concrete rectangular drainage channel. The
remaining storm drain flows west of Old Litchfield Road will be designed by Suncor’s consultant
to continue to be collected by the storm drain and discharged west to the outlet drainage channel
across Litchfield Road Bypass or be conveyed back to the east through a new storm drain to the

overchute.

Because of the concern for connecting a storm drain to this project’s rectangular drainage channel
during high flow storm events; and the potential for reverse flow into the storm drain system;
manhole elevations were checked to insure they are above the potential 100-year hydraulic grade
line at the connection. It appears that the storm drain will function adequately with a 100-year
storm event hydraulic grade line water surface elevation in the proposed concrete rectangular
drainage channel of 1011.50. The top of manhole cover elevation of 1012.50 appears to provide
sufficient elevation buffer to allow the 36-inch storm drain flows to continue discharging to the

concrete rectangular drainage channel.
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1.2 Purpose

The purpose of this contract is to develop finished plans and specifications for the construction of
an overchute/siphon structure and related drainage facilities needed to safely pass the 100-year
flow to the south side of the RID Canal. The Phase 1 design will provide an inlet transition from

Old Litchfield Road, inlet concrete rectangular drainage channel, overchute structure, and outlet
transition to convey flows across the RID canal, which will allow for reduction of the ponding
along the north side of the RID Canal between Dysart Road and Old Litchfield Road. The design
will incorporate the existing detention basins located just east of Old Litchfield Road along the
north side of the RID Canal. Phase 2 of the project will analyze alternatives and prepare designs
to convey flows from between the Phase 1 inlet channel and concentration points along Indian
School Road Bypass and between the Phase 1 inlet channel and Dysart Road. The ultimate
constructed project will channelize drainage that has historically meandered, sheet flowed, and
ponded between ISRB and the RID Canal. The design will also incorporate drainage flow from
the existing 36-inch storm drain that runs along Indian School Road Bypass, which will result in

the reduction of flow to the storm drain west of Old Litchfield Road.

1.3 Future Recommendations

¢ Reconstruct Indian School Road Bypass to accommodate sheet flow and drainage to offset
superelevation in roadway.
¢ Curb cuts, scuppers, and other storm drain inlets should be provided to convey drainage from

Indian School Road Bypass and into the RID Overchute Project drainage channels.
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2.0 DESIGN DATA

2.1 RID Canal Siphon

2.1.1 Siphon. The siphon is sized to convey a design discharge of 435 cfs. A concrete box
culvert with two 8-foot wide by 7-foot high barrels is recommended. The energy head loss across
the structure is estimated to be approximately 0.25 foot (about 3 inches) at peak canal flow. The

velocity at the peak flow of 435 cfs is 2.79 feet per second.

Because the RID Canal is an existing conveyance system, the primary objective of the design was
to optimize barrel size for standard design criteria, with special consideration for minimizing head
loss across the structure. Canal flows less than peak capacity may result in velocities less than 2.5
feet per second, which is considered to be the minimum acceptable velocity that will discourage
sedimentation. A larger box culvert was considered to reduce the head loss across the structure,
but resulted in unacceptably low velocities that would encourage the accumulation of sediment.

A smaller box culvert was considered to provide higher velocities at partial canal flow, but

resulted in greater head losses across the structure than considered acceptable.

Although the proposed siphon design velocities at canal flows less than capacity may be
considered low, sedimentation is not considered to be a serious maintenance problem. The
proposed two-barrel, 8-foot wide by 7-foot high box culvert siphon is designed with a wide
transition, sufficiently large to be accessed for maintenance by a small “Bobcat” front end loader
or similar equipment. In addition, because the RID Canal water source is primarily from
groundwater wells and effluent from the City of Phoenix 23rd Avenue Wastewater Treatment
Plant, sediment load from the water is considered to be only low to moderate. Therefore, it is
concluded for this design that the construction of a slightly larger box culvert than required for
this project is preferred to reduce head losses; although some sedimentation is considered

possible.
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2.2 Rectangular Concrete Drainage Channel

A rectangular concrete drainage channel has been designed for this project for a 600-foot reach directly
upstream of the proposed overchute structure in order to accommodate the reduced available easement
between Indian School Road Bypass and the RID Canal through the area directly east of Old
Litchfield Road. The impact of easement width reduction will become specifically important in the
future as improvements are made to ISRB. Because of proposed ISRB roadway improvements, the
proximity of the RID Canal through this area, and the resulting reduced available easement, the
concrete rectangular drainage channel is proposed as the most suitable method for conveying flows
from the east along the north side of the RID canal. Discussions among FCDMC, MCDOT, the City
of Litchfield Park, and Suncor have also resulted in proposed ISRB roadway improvement plans for a

reduced ISRB section to accommodate the construction of the concrete rectangular drainage channel.

It is noted for this design that the largest right-of-way encroachment distance between the north face of
the north concrete rectangular drainage channel wall and the south ISRB right-of-way line is currently
10.3 feet. According to the most recent information available from Standage and Truitt Engineering,
the ISRB roadway section at Old Litchfield Road will be designed with a 42.58-foot wide section
between centerline of right-of-way and south face of curb. An additional one foot can be reduced from
this section at the point of the largest encroachment of the concrete rectangular drainage channel,
providing a 41.58-foot roadway section at this point between centerline of right-of-way and south face
of curb. This results in the north face of the north concrete rectangular drainage channel wall located

approximately 3 feet from the proposed ISRB back of curb.

The proposed 30-foot bottom rectangular concrete drainage channel is designed to convey the 100-
year flood event flowrate of 1,317 cfs. The HEC-2 determined flow depth ranges between 5.6 feet to
6.69 feet deep, with the concrete rectangular drainage channel (retaining) wall height at approximately

8-9 feet deep. Velocities throughout the 600-foot reach average approximately 7 feet per second.
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The proposed 8-9 feet high concrete retaining wall on both sides of the channel will extend above
existing grade a minimum of 2.67 feet and is designed as a traffic barricade; with an additional two-foot
high safety railing to meet MCDOT bicycle safety standards. The inlet transition to the concrete
rectangular drainage channel will consist of a north side retaining wall wingwall that will transition to a
future upstream trapezoidal channel. The south side concrete rectangular drainage channel retaining
wall will end approximately 100 feet beyond the end of the channel invert. The extended length of the
south retaining wall will provide the necessary transition to the upstream trapezoidal detention basin

outlet channel.

2.2.1 Overchute. The overchute was originally proposed to convey a discharge of 1500 cfs.

This flowrate was based upon hydrologic data results provided in the White Tanks Area Drainage
Master Plan (FCDMC, 1995). The flowrate has been adjusted since the FCDMC (1995) study to
1456 cfs per FCDMC in “Hydrologic Analysis for the RID Overchute Project”, May 1997. A
throat width of 60 feet was recommended and designed for this project. This results in a unit
discharge of 24 cfs per foot of width. The crest elevation (upstream flowline) of the overchute is
currently set at elevation 1005.0. The depth across the overchute at maximum flowrate is
between 6.25 feet and 6.50 feet, with the top of overchute structure wall set at elevation 1014.00.
The overchute has been designed to drain to the centerline of the structure, with nuisance flows

conveyed beneath O&M access roads through a gutter drain.

Access is limited across the overchute structure with a series of bollards. O&M access roads are
designed with 8-inch thick concrete ramp downs on both sides of the RID Canal. The north side
O&M road ramps down from the east at 18 feet road width at the top of slope to 14 feet at the
middle of the overchute. The south side O&M road ramps down from the east at 20 feet road
width at the top of slope to 12 feet at the middle of the overchute. The south O&M roadway is
designed with a 3.5-foot deep downstream cutoff wall for protection against churning discharge

flow from the overchute. Reinforced structural concrete lining is identified for placement between
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the replaced RID Canal lining and the concrete O&M roadway ramp downs in order to insure

stability of the slope without excess widening of the O&M road.

2.3 Downstream Old Litchfield Road Drainage Channel

As of this report, the channel downstream of the overchute has an existing bank-full capacity of
about 600 cfs. The existing channel capacity is less than the 100-year peak discharge of 1456 cfs.
The channel will require modification as the area south of the RID Canal is developed to avoid
overtopping during high flow storm events. Analysis of the downstream channel between the
proposed overchute and Palm Valley Golf Course indicates that, assuming the effective flow area
is vertical from the existing overbank locations, the HEC-2 hydraulic grade line at a flowrate of
1456 cfs i1s approximately one to two feet higher than the existing overbanks at several locations.

The hydraulic grade line ranges from approximately elevation 1011.50 directly downstream of the
overchute to elevation 1001.50 upstream of the Thomas Road box culvert and Palm Valley Golf
Course. The overtopping appears to occur more frequently within the initial few hundred feet
downstream of the overchute, rather than farther downstream. The future improvements required
of the downstream channel have been discussed with Tom Hill of Suncor; and Suncor is aware of;

and understands, the requirement.

The outlet transition from the proposed overchute structure previously consisted of a small
elevation drop structure and dissipating transition. Because the overchute elevation has been
lowered from elevation 1006.00 to 1005.00, with downstream nuisance drain gutter elevation at
1003.50, the outlet will no longer require a drop transition. The outlet transition will now consist
of a grouted riprap transition that matches the proposed downstream overchute structure flowline.
In addition to the 3.5-foot downstream concrete vertical cutoff wall on the overchute south
O&M roadway, a 3-foot deep grouted riprap cutoff wall and 18-inch thick grouted riprap are

provided in the design for additional protection and dissipation of flows.
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The outlet transition is also designed to flare outward to meet potential static water levels at the

O&M roadway ramps.

2.4 Traffic

2.4.1. Access During Construction. It is recommended that the Old Litchfield Road alignment

between the Indian School Bypass and the RID Canal be made available to the contractor for
access from the Indian School Bypass. Access to the structure site along the RID Canal
maintenance roads is also recommended and should be requested. The bypass canal is designed to
have a 16 foot wide O&M road along the south side only for access along the RID Canal during
construction. The north side of the proposed bypass canal is designed with a five-foot wide berm

only and is not proposed for vehicle access during construction.

2.4.2. Access After Construction. It is recommended that access to the drainage facilities be

provided with :

1. Access to the overchute/siphon and the concrete rectangular concrete channel shall be

obtained from the Indian School Road Bypass at the Old Litchfield Road alignment.

2. Access to the related upstream drainage facilities located to the east of the overchute
and concrete rectangular drainage channel will be provided from ISRB via graded roads

along the channels.
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2.5 Right-of-Way

It is recommended that the FCDMC acquire the temporary and permanent rights-of-way as shown

on the plans. Rights-of-way for the drainage facilities east of the overchute structure and concrete

rectangular drainage channel were provided during the Phase 2 design period. A summary of the

total required construction right-of way for Phase 1 is as follows:

PHASE 1 PERMANENT AND TEMPORARY
CONSTRUCTION EASEMENT SUMMARY

~0.00

1. Overchute Outlet 0.00 0.00 0.19 0.19
Transition (PCE)

2. Overchute Area (PCE) 0.00 0.00 0.34 0.00 0.34

3. OLR Inlet Transition 0.015/ 0.00 0.00 0.00 0.05
(PCE) 0.036

4. Concrete Rectangular 0.024/ 0.06 0.02 0.36 0..49
Drainage Channel 0.028
(PCE)

5. RID Canal Temporary 0.00 0.00 0.97 0.85 1.82
Bypass (TCE)

6. Other MiscTemp Const 0.12/ 1.11 0.15 0.19 1.58
Easement (TCE) 0.003

TOTAL EASEMENT 0.23 1.18 1.47 1.60 4.47

1. PCE from AMAR Investments Co. for the overchute inlet transition from Old

Litchfield Road and the concrete rectangular drainage channel.

2. PCE from MCDOT for the encroachment segment of the concrete rectangular

drainage channel.
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3. PCE from RID for the concrete rectangular drainage channel. Future O&M access for
FCDMC and Litchfield Park along the RID Canal has not been identified for this
submittal

4. Permanent Construction Easement (PCE) from Suncor for the overchute (north and
south of Rid Canal) and the concrete rectangular drainage channel.

5. Temporary Construction Easement (TCE) from RID and Suncor for the temporary
canal bypass and proposed construction routes or access.

6. Easements for other miscellaneous temporary construction access areas have also been

included.

2.6 Utilities

The utilities impacted by the construction of the overchute/siphon will include the relocation of
existing 5-inch and 6-inch diameter natural gas pipelines, the relocation of an AT&T
transcontinental fiber optics cable, the relocation of buried electrical and telephone lines, the
relocation of overhead electrical lines, the relocation of an existing 12-inch and 24-inch domestic
water line, the relocation of an existing 8-inch and 15-inch sanitary sewer line, the demolition,
adjustment, or addition of five sanitary sewer manholes, and the connection of an existing 36-inch

diameter storm drain to the project concrete rectangular drainage channel.

The following is a brief description of the proposed utility relocations for this project:

AT&T Fiber Optics Cable - AT&T maintains an existing underground fiber optics cable
within the north RID Canal O&M road area that runs generally from east to west. This
fiber optics cable will be lowered within the area directly north of the proposed
siphon/overchute structure

APS 69kV and 12 kV - APS maintains an existing 69kV overhead transmission line and a
12kV underground transmission line located within the limits of the project. The 69kV
transmission line traverses from Litchfield Road Bypass along the north side of the RID
Canal and turns to the north at a location immediately west of the proposed overchute
structure. The transmission line then turns east again along the north side of Indian
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School Road Bypass and continues parallel to ISRB to Dysart Road.

The 69kV transmission line traverses the perimeter of the project and does not conflict
with the proposed construction.

The 12 kV line is located along the Old Litchfield Road alignment and crosses the RID
Canal diagonally from northwest to southeast. The 12kV line provides service to an
abandoned groundwater well pump located directly south and east of the proposed
overchute structure. The 12kV transmission line also has a support pole and overhead
guy wires located on the north side of the RID Canal directly east of the proposed
overchute structure that will require removal and/or relocation prior to construction.

One leg of the 12kV transmission line crosses ISRB and the proposed Plaza Circle
Channel directly east of Indian School Road (at CP-255A). This line provides service to
an existing (active) groundwater well one-quarter mile south of ISRB and directly west of
Dysart Road. The transmission line has a pole and guy wires that will require relocation
prior to construction of the CP-255A spillway and the related features of the Plaza Circle
Channel.

US West - US West maintains two existing underground telephone lines in the area of the
overchute construction, one traversing east-west across the north edge of the proposed
overchute inlet transition from Old Litchfield Road and the other traversing north-south
in the Old Litchfield Road alignment. The east-west telephone line will require relocation
to avoid conflicts with proposed storm drain stubouts to be constructed as part of the Old
Litchfield Road inlet transition. The north-south underground telephone line runs along
the west side of the proposed overchute structure and will require relocation beneath the
proposed overchute structure and surrounding area.

Southwest Gas Company - Southwest Gas Company maintains two existing natural gas
lines running north-south through the proposed overchute area. The 6-inch diameter gas
line currently crosses over the RID Canal directly east of the proposed overchute
structure. The 5-inch diameter gas line is capped, but not abandoned. Both lines will
require relocation outside of, or beneath the proposed overchute structure and rectangular
concrete drainage channel.

Litchfield Park Service Company (LPSCO) Sanitary Sewer and Water Line - The

alignment of an existing 24-inch diameter ductile iron pipe (DIP) LPSCO water line passes
adjacent to the north side of the proposed rectangular concrete drainage channel between
approximate stations of 8+50 and 9+50. The pipe may require shoring or encasement for
any reach within two feet of the outside face of the north side concrete rectangular drainage
channel retaining wall.
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In addition, relocation of a reach of the 24-inch diameter water line will be required in
order to construct the proposed storm drain connection for the project.

A 12-inch diameter water line crosses the Plaza Circle Channel (Sta 44+96) approximately
700 feet north and east of the detention basins. This water line will also require relocation
beneath the proposed Plaza Circle Channel.

The alignment of an existing LPSCO 8-inch sanitary sewer line passes beneath the
proposed rectangular concrete drainage channel beginning at approximately Sta.7+80 of
the project alignment. The 8-inch sanitary sewer line intersects the proposed rectangular
concrete drainage channel at approximately 45 degrees and extends to a manhole located
at approximately 8+20. Between Sta 8+20 and 18+05, there are five sanitary sewer
manholes which will require special consideration in order to be incorporated into the
proposed rectangular drainage channel and upstream drainage facilities proposed for Phase
2 of this project. The four manholes located at Sta 8+13 (7’ Lt.), Sta 12+50 (15’ Rt.), Sta
15+06, and Sta 18+05 (13’ Rt.) will require adjustment downward flush with the
proposed channel inverts or sideslopes as shown on the plans. In addition, all four
manholes will require the replacement of the existing manhole frames and covers with
water tight manhole frames and covers.

The manhole located at Sta 10+00 (15’ Lt.) will require the construction of a perimeter
parapet wall as shown on the plans in order to protect the manhole from the drainage
channel

The alignment of an existing LPSCO 15-inch sanitary sewer line passes almost
perpendicular beneath the proposed West Interceptor Channel at approximately Sta
107+96. Approximately 70 linear feet of the existing VCP sanitary sewer line will require
replacement with ductile iron pipe and the construction of a concrete cap for additional
protection.

2.7 Construction

2.7.1 Removal of the Existing Bridge. The existing bridge will require removal prior to

initiating construction of the overchute/siphon.

2.7.2 Canal Diversion During Construction. The RID Main Canal is in service except for a

two-week dry-up period typically scheduled in late November. The construction of the

overchute/siphon cannot be completed within this time period. Therefore, a temporary bypass
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canal has been designed for the project to divert canal flows around the construction site. The
channel proposed for the project is a shotcrete or geomembrane-lined channel, with a 12-foot

bottom width and side slopes of 1 horizontal to 1 vertical, located on the south side of the canal.
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3.0 HYDROLOGIC ANALYSIS AND HYDRAULIC DESIGN

3.1 Hydrologic Analysis

3.1.1 Existing Conditions. Existing hydrologic conditions were established in the "White Tanks
Area Drainage Master Plan" (WLB, 1992). The design hydrologic conditions are modified and
summarized by FCDMC in “Hydrology for the RID Overchute”, May 1997.

Topographic mapping at a scale of 1 inch equals 400 feet with two-foot contour intervals was
developed for the White Tanks ADMS study for the watershed contributing flows to the RID
Overchute/Siphon. This mapping was used to confirm runoff flow paths. Currently, flows
concentrate along the embankment of the RID Canal and pond at two locations between the
Litchfield Road Bypass and Dysart Road. Flows accumulate until the depth of water overtops the
RID Canal embankments, at both sites, with the water flowing to the south into lands currently

being developed for residential subdivisions.

Ponding occurs at the existing detention basins located along the north side of the RID Canal
embankment about 1,000 feet east of the Old Litchfield Road alignment. Flows entering this site
originate in the watershed located to the north and east. Ponding also occurs at the intersection
of the Litchfield Road Bypass and the RID Canal. Flows entering this site originate in a
watershed located to the north and between Old Litchfield Road and the Litchfield Road Bypass.

3.1.2 General Hydraulic and Hydrologic Criteria. The following listing provides general

hydraulic and hydrologic design criteria for the RID Overchute Project:
1. Initial hydraulic sizing was completed using a Manning’s normal depth analysis for the

overchute structure cross drainage requirements, the OIld Litchfield Road inlet

transition and the concrete rectangular channel. However, the final hydraulic analysis
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was completed using an HEC-2 backwater computation analysis. A copy of the HEC-

2 analysis is included in this report.

The final hydraulic sizing for the RID siphon structure was completed using an HEC-2
backwater computation analysis of the RID Main Canal. The RID Main Canal is a
concrete and gunnite lined channel with bottom widths of 10 to 12 feet, sideslopes of
2:1, and depths of 7 to 10 feet. The HEC-2 model was developed using field surveyed
cross sections of the canal located at approximately 500-foot intervals. The cross
sections included surveyed points at the tops of lining and edges of canal invert.

Maximum canal capacities were based upon water surfaces at the top of concrete
lining. Flow into the earth freeboard area and outside overbank areas was not a

consideration for the analysis.

2. Freeboard was added to the overchute and concrete rectangular drainage channel based
upon the Drainage Design Manuual of Maricopa County, Volume I1.

3. Concrete channel design was based upon ADOT’s “Urban Highways, Channel Lining
Design Guidelines”, 1989.

4. The overchute siphon design was based upon the “Drainage Design Manual of
Maricopa County”, Volume II and the United States Department of the Interior,
Bureau of Reclamation, “Design of Small Canal Structures”, 1974.

5. The concrete rectangular drainage channel retaining walls have been designed to meet
MCDOT traffic and bicycle safety standards.

6. Grouted riprap design was based upon “Drainage Design Manual of Maricopa
County”, Volume II.
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3.1.3 Hydrologic Modeling. The Overchute/siphon and related drainage channels are sized to

convey the peak discharge resulting from the estimated 100-year flood event. Hydrologic data
developed for the "White Tanks Area Drainage Master Plan" (White Tanks ADMS, WLB, 1992)
and the "Master Drainage Report for Litchfield Master Planned Community" were considered in
establishing the design discharges. The FCDMC (1996) report was developed to establish the
limits of the 100-year floodplain within the project area and has been approved by the Federal
Emergency Management Agency (FEMA). Documentation to modify the floodplain delineations
will need to be based upon the data previously approved by FEMA. Therefore, the FCDMC
(1997) hydrologic modeling has been used to establish the design discharges for sizing the

structures.

At the existing detention basins, located about 1,000 feet east of the proposed overchute/siphon
site, the White Tanks ADMS (WLB, 1992) HEC-1 model indicates that a 100-year flow will
overtop the canal embankment with a peak flow of 887 cfs. Recently FCDMC (1995, 1996)
completed hydrologic analyses for the RID Overchute through modification of the White Tanks

ADMS hydrologic model. Flows which may potentially enter this site are from three sources:

1. Flows from areas east of Dysart Road (CP-271A, 481 cfs) are conveyed to the west
along the RID Canal embankment into the existing basins.

2. Flows originating north of Indian School Road concentrate at the intersection of Indian
School Road and the ISRB and at the intersection of Dysart Road and ISRB. This
runoff currently flows southerly from CP-7/CP-256 (approximately 493 cfs) and flows
southwesterly from CP-255A (1160 cfs). The CP-7/CP-256 flows contribute to the
Dysart Road flows described in no. 1 above.

3. Flows originating from the area between Old Litchfield Road, Indian School Road, and
Indian School Road Bypass concentrate at an existing lake within Litchfield Park and
exit at the east end of the lake flowing southerly into the existing basins (CP-2711, 384
cfs).
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The recommended alternative (alternative no.1) determined in the FCDMC report (1996) to
reduce the peak flow and stage at the proposed overchute structure identifies a combined flow to
the detention basins from sources number 1 and 2 above only. The flows from drainage area
numbers 1 and 2 above result in a combined total runoff volume of about 166 acre-feet with a
peak discharge of 1,084 cfs directly downstream of the detention basins. The final basin capacity
is estimated to be approximately 40 acre-feet at elevation 1012.50, which is near the top of the

RID Canal embankment near the downstream end of the basins.

The runoff flow from source number 3 above is identified to flow directly to the overchute. The
flow combines upstream of the overchute with flow from sources number 1 and 2. The combined
peak flow of 1317 cfs is the flowrate used for the concrete rectangular drainage channel design.

The combined flow from source numbers 1,2,and 3 continue for approximately 600 feet to the

overchute structure.

At the northeast corner of the intersection of the RID Canal, Old Litchfield Road, and the Indian
School Road Bypass, the FCDMC (1997) HEC-1 model indicates that a 100-year flow will
overtop the canal embankment with a peak flow of 468 cfs. Flows entering this site originate
from the area between the Litchfield Road Bypass, Old Litchfield Road, the RID Canal, and
includes an irregular area north of Indian School Road. The runoff volume from this area is 52
acre-feet with a peak discharge of 548 cfs. These flows currently concentrate at the intersection
of Old Litchfield Road and the Indian School Road Bypass and flow to the intersection of the
RID Canal and the Old Litchfield Road. Water ponds at this site until the water level exceeds the
top of the canal bank at an elevation of 1012.5 feet with a storage volume of 7.8 acre-feet. This
flow that has historically ponded along the RID Canal (CP-270, 548 cfs) and overtopped is now
identified to combine with source numbers 1,2,and 3 to result in a total flowrate used for design

of the proposed RID overchute of 1456 cfs (FCDMC, 1997).
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As a comparison, the Master Drainage Report for the Litchfield Master Planned Community
summarizes results of an HEC-1 hydrologic model prepared for the Litchfield Master Planned
Community study. The model did not have the benefit of the detailed topographic mapping that
was available for the FCDMC (1997). The Master Drainage Report for the Litchfield Master
Planned Community model did not simulate either channel or storage routing and combined the

flows at the RID Canal with a peak discharge of 1409 cfs.

3.1.4 Design Discharges. The scope of work for this project established the design capacity of
the overchute/siphon at 1456 cfs, based upon the May 1997 FCDMC hydrology report. The
walls on the proposed structure have been extended vertically to match existing elevations
upstream and provide 2.5 to 3.0 feet of freeboard. This is approximately twice the minimum

freeboard required.

The April 1996 FCDMC hydrology report was also used for the design capacity criteria for the
upstream concrete rectangular drainage channel and the Old Litchfield Road inlet transition
structure. The concrete rectangular channel was designed for a capacity of 1376 cfs. Because of
the requirements for the vertical side retaining walls to extend above surrounding grade, the
channel is designed with a lining freeboard of 2.5 to 3.0 feet, which is larger than the minimum

freeboard requirement of approximately 1.9 feet.

The Old Litchfield Road inlet transition is designed as a drop inlet weir and apron at a location
just south of the intersection of ISRB and Old Litchfield Road. The inlet transition is designed to
receive weir flow from each of the two sides (60-foot west weir length and 15-foot east weir
length) as well as the north (60-foot weir length). Current design of the drop inlet weir and apron
transition will provide for inlet sheet flow of as much as 560 cfs at a weir length of 135 feet and a
weir depth of 1.17 feet. Flows to be conveyed to the structure through the Litchfield Park storm
drain system have not been currently finalized and will be provided by Litchfield Park’s

consultant, Gannet Fleming Engineering.
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The “Preliminary Study of Drainage to the RID Overchute” completed for Litchfield Park by
Gannet-Fleming Engineering (August 1996) has provided that the maximum flow to the
overchute site (CP-270) from Litchfield Park will be approximately 501 cfs, with approximately
half of this flow to be divided between sheet flow and storm drain flow. An additional 59 cfs is to

be conveyed through the Ancora storm drain to a location near the overchute outlet.

The weir inlet transition has been designed to convey the full 560 cfs total as sheet flow, which
will enable the full concentration point flow to be conveyed overland to the RID overchute until
that time when the Litchfield Park storm drain system is completely developed.. Future storm
drain stubouts were provided for this project based upon recommendations provided in the

Gannet-Fleming report.

3.2 Hydraulic Design

3.2.1 RID Canal Siphon. The siphon will be designed as a reinforced concrete box culvert.

The culvert is sized to convey a peak flow of 435 cfs. HEC-2 water surface profiles were
developed for the RID Canal existing conditions with the existing 3 barrel 8 foot wide by 8 foot
high concrete box culvert at Old Litchfield Road. The existing box culverts at the Litchfield Road
Bypass and Old Litchfield Road were included in the model. Cross sections at approximately

500-foot intervals were obtained and used in the model.

The HEC-2 model was then modified by removing the existing box culvert at Old Litchfield Road
and inserting the proposed siphon. The head loss across the siphon as computed by the HEC-2
program was verified using procedures established by the Bureau of Reclamation for canal siphon

design (Design of Small Canal Structures, 1981). A plan of the model reach and associated
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profile drawing is included at the back of this report and contains the future condition hydraulic

grade line profile.

3.2.2 Overchute. The overchute is hydraulically designed to convey 1456 cfs. The structure

grade was adjusted during design to maintain the upstream hydraulic grade line profile elevation
below the existing ground for proposed drainage facilities between the concrete rectangular
drainage channel and the drainage facilities surrounding the existing detention basin. Because the
primary intent of this project is to reduce the floodplain throughout this area, the intent with the
proposed designs is to not only channelize runoff from drainage areas to the north that has
historically ponded against the RID Canal; but also to maintain peak 100-year flow hydraulic
grade line profiles below ground in order to provide unobstructed collection of localized sheet
flow drainage from surrounding areas in order to eliminate any localized flooding that could

potentially occur.

3.2.3 Indian School Road Bypass Storm Drain. The existing Indian School Road Bypass
storm drain is a 42 inch diameter cast in place concrete pipe extending from the Litchfield Road
Bypass east to Old Litchfield Road. The storm drain is a 36 inch diameter concrete pipe east of
Old Litchfield Road. The invert elevation of the existing pipe is about 1001.0 at the west side of
Litchfield Road Bypass, 1002.6 at the west side of Old Litchfield Road, and 1006.0 approximately
146 feet east of Old Litchfield Road. With a proposed crest elevation of 1005.0 for the
overchute, it is feasible to drain the existing storm drain into the proposed concrete rectangular
drainage channel. It also appears that the storm drain will also function adequately with a 100-year
storm event hydraulic grade line water surface elevation in the proposed concrete rectangular
drainage channel of 1011.50. The top of manhole cover elevation of 1012.50 appears to provide
sufficient elevation buffer to allow the 36-inch storm drain flows to continue discharging to the
concrete rectangular drainage channel. It should be noted, however, that there is some potential

that the storm drain could overtop during high flow storm events.
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4,0 LOCATION OF CONFLICTING UTILITIES

The construction of the overchute/siphon will require relocation of an existing 6 inch diameter
natural gas pipeline, an AT&T transcontinental fiber optics cable, a buried electrical line, a buried
telephone line, and partial removal of an existing capped S-inch natural gas pipeline. Construction
of the temporary canal bypass will require relocation of two existing power poles. The existing
alignment of these utilities is shown on the existing utility site map. The following individuals
have been identified within the last 6 months regarding potential utility relocations for the project

and are designated for 90 percent review design report (DR), plans (P), specifications (S), or none

(N):

John Herrera, (P,S)

Design Project Leader

Goodyear Service Center
Arizona Public Service Company
PO Box 53933, Mail Sta 4609
Phoenix, Arizona 85072-3933
Tel (602) 932-6758

Pager (602) 226-3396

Kurt H. Maddern (P,S)

Litchfield Park Service Company (LPSCO)
109 W. Honeysuckle St.

Litchfield Park, Arizona 85340

Tel (602) 935-9367

Mob (602) 390-8451

Carl McKay (P,S)

Utility Liaison

Cox Communications

115 N. 51st Avenue
Phoenix, Arizona 85043
Tel (602) 352-5860, Ext 155
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Jim Alber (or Steve Tatrai) (P,S)
Assistant Engineer

Southwest Gas Corporation

9 South 43rd Avenue

P.O. Box 52075

Phoenix, Arizona 85072-2075
Tel (602) 484-5336

Howard Denniston, P.E., N.C.E. (P,S)
Engineer, Capacity Provisioning

U.S. West Communications

2233 West Dunlap Avenue, Suite 232
Phoenix, Arizona 85021

Tel (602) 395-2429

Pager (602) 226-1109

Al Fisher (P,S)

Construction Engineering
AT&T

1231 W. University, Room 1023
Mesa, Arizona 85201

Tel (602) 844-5802

Mob (602) 377-5413






5.0 REQUIREMENTS FOR PUBLIC AND PRIVATE ACCESS

5.1 Public Access

The proposed Phase 1 RID Overchute drainage facilities will not cross or disrupt existing or
planned public traffic patterns. The facilities will not cross existing public streets or roadways.

The Phase 2 features will cause some minor disruption to the Plaza Circle Drive.

5.2 Private Access

The only traffic which will be impacted is traffic along the maintenance roads for the RID Canal in

the vicinity of the overchute/siphon site.

The overchute structure is being designed to provide access across the structure along both the
north and south RID Canal O&M roads. The O&M roads will slope from their existing elevation
to the overchute crest elevation with 8-inch thick concrete roadway aprons to allow access along
the O&M road. Flood flows crossing the overchute will interrupt access across the structure
during a flood event. The south roadway will incorporate a rectangular grated drain at the center

of the proposed overchute to intercept and divert small "nuisance flows" which may occur.

5.3 Access During Construction

The canal diversion, required to maintain canal flows during construction, will include a 16 foot
wide maintenance road along the south side to provide continuous access along the canal during
the construction period. The canal diversion will be aligned to allow access for construction

equipment to the structure site without blocking the maintenance road during construction.
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Access to the site will be required for the construction contractor. The structure site can be

accessed during construction from Indian School Road Bypass.
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6.0 RIGHT-OF-WAY AND EASEMENT INFORMATION

The overchute/siphon will be constructed within the right-of-way of the Roosevelt Irrigation
District. The required right-of-way for construction of the structure is shown on the structure site

plan.

The right-of-way for the existing Indian School Road Bypass east of Old Litchfield Road is held
by Maricopa County. The area along the south side of the Indian School Road Bypass required
for the Old Litchfield Road inlet transition and widening the roadway is held by AMAR

Investment Company and Suncor; and is in the Cities of Goodyear and Avondale.

The area between the Indian School Road Bypass and the RID Main Canal required for the
concrete rectangular drainage channel is held by Suncor. Construction of the overchute structure
and inlet channels will require acquisition of portions of these privately held lands. Acquisition of
permanent construction easement from Roosevelt Irrigation District will also be required for

access along the RID Canal.
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7.0 MAINTENANCE REQUIREMENTS

It is the policy of the RID to inspect each structure along the main canal daily. The
overchute/siphon will, therefore, require daily monitoring for obstructions resulting from debris
floating in the canal. It is recommended that an agreement between Litchfield Park and the RID
be completed to utilize Litchfield Park city staff to monitor the structure daily and remove any

debris collecting on the structure.

Additionally, it is recommended that the structure be visually inspected during the annual canal

dry-up.
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8.0 DESIGN REVIEW AND PERMIT REQUIREMENTS - RID OVERCHUTE/SIPHON

The following individuals have been identified either recently or within the last two years

regarding design review, approval or permitting for the project and are designated for 90 percent

review design report (DR), plans (P), specifications (S), or none (N):

George Flanagan (P,S)

City Engineer for City of Litchfield Park
Gannett Fleming Engineers & Planners
3001 E. Camelback Road, Suite 130
Phoenix, AZ 85016-4498

(602) 553-8817

Robert Gasser (N)

Compliance Coordinator

State Historic Preservation Office
Arizona State Parks

1300 W. Washington

Phoenix, AZ 85007

(602) 542-4174

Tom Hill (P,S)

Suncor Development Co.
2025 N. Litchfield Road
Goodyear, AZ 85338
(602) 935-5100

Lynn Kartchner (or Larry Martinez) (P,S)
Public Works Director

City of Goodyear

119 N. Litchfield Road

Goodyear, AZ 85338

(602) 932-1637
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Cindy Lester (N)

U.S. Army Corps of Engineers
3636 N. Central Avenue, Suite 760
Phoenix, AZ 85012-1936

(602) 640-5385

Stan Ashby (P,S)
Superintendent

Roosevelt Irrigation District
P.O. Box 95

103 W. Baseline Road
Buckeye, AZ 85326

(602) 386-2046

Jim Badowich (P,S)
Engineering Manager

City of Avondale Public Works
1211 S. 4th Street

Avondale, AZ 85323

(602) 918-3361

Fax (602) 932-3329

Mike Campbell (N)

Assistant Manager

Engineering Services
Water/Wastewater Department
Maricopa County Environmental
Health Services

2406 S. 24th Street

Phoenix, AZ 85034

(602) 506-6666



Gerald Toscano (P,S) Kathy Willman (P,S)

Maricopa County Department Water Resource Specialist
of Transportation Phoenix Active Management Area
(MCDOT) (P,S) Arizona Department of Water Resources
2901 West Durango Street 15 S. 15th Avenue
Phoenix, Arizona 85009 Phoenix, AZ 85007
Tel (602) 506-8620 (602) 542-1512

Robert Wilson (N)

Engineering and Permit Review

Water Quality Department

Arizona Department of Environmental

Quality

3033 N. Central Avenue

Phoenix, AZ 85012

(602) 207-4574
A call to the U.S. Army Corps of Engineers in September 1994 resulted in the request that we
submit the plan to them and request a determination regarding whether or not a Section 404
Permit was required. Permit issuance would require one to six months. One copy of the 90

percent plans and specifications will be submitted to the Phoenix Area Office.

A representative of the Arizona Department of Water Resources requested in September 1994
that someone come in and describe the project to them so they could be informed regarding water

rights. One copy of the 90 percent plans and specifications will be submitted to ADWR’s Phoenix

Maricopa County Environmental Health Services suggested in September 1994 that they would

have no input to the project.

According to the Arizona Department of Environmental Quality, a Construction Stormwater
NPDES permit would be required for any project affecting more than five acres. This has been

identified in the 90 percent Supplemental General Conditions.
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Several calls were placed to the State Historic Preservation Office to determine if a cultural

resource survey was required, but calls were not returned.
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9.0 CONSTRUCTION DURATION AND SCHEDULE

It is anticipated that the construction of the overchute/siphon, Old Litchfield Road inlet transition,
overchute outlet transition, and concrete rectangular drainage channel will require about 4 months
to complete, allowing about 3 months for relocation of the utilities prior to construction. With
the canal bypass as part of the project, construction will not impact irrigation operations or traffic
flow. However, the construction schedule should be expedited as possible to alleviate future

flooding at the site.
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RID OVERCHUTE PROJECT

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PHASE 1 (FCD 96-09) AND PHASE 2 (FCD 97-01) CONSTRUCTION SCHEDULE

b6 1997 1998
ID | Task Name Duration Start Finish [J[A[S[O[N[D]J[FIM]AIM[J]JJA]S[OIN]D][J]F[MIAIM]J]J
1 Construct Tie-in Ends 7d TN2/96 | 7/22/96 8
2 Phase 1 Prebid 45d 12/2/96 2/3/197
3 Ph1 - Advertise for Bids 36ed 12/2/96 117197
4 Ph1 - Bid Opening od 177/97 117/97
5 Ph1 - Bid Evaluation 15ed 17/197 | 1/22/97
6 Ph1 - Notice to Proceed od 2/3/97 2/3/97
7 Phase 1 Construction 180d 2/3/97 | 10/11/97
8 Construct Bypass 21ed 2/3/97 | 2/24/97
9 Tie-in Bypasses 21ed 2/24/97 | 317/97
10 Demolition 21ed 3/17/97 4/7/97
11 Overchute/Siphon 45ed 4/7/97 | 5/22/97
12 Rectangular Channel 67ed 5/22/97 | 7/28/97
13 OLR Inlet 45ed 7/28/97 | 9/11/97
14 OLR Outlet 30ed 9/11/97 | 10/11/97
16 |Phase 2 Prebid 45d 9/1/97 | 11/3/197
16 Ph2 -Advertise for Bids 30ed 9/1/97 | 10/1/97
17 Ph 2 - Bid Opening od 10/1/97 | 10/1/97
18 Ph2 - Bid Evaluation 15ed 10/1/97 | 10/16/97 g
19 Ph2 - Not to Proceed od 11/3/97 |  11/3/97 :
20 Phase 2 Construction 150d 11/13/197 6/1/98
21 Remove Bypass 21ed 11/3/197 | 11/24/97
22 Overchute Outlet 14ed 12/1/97 | 12/15/97
23 Detention Basins S6ed | 11/24/97| 1/19/98
24 Paladin Box Culvert 42ed 12/1/97 | 1/12/98
25 Pal/Plaza Circ Intersect 45ed 4/17/98 6/1/98
26 West Interceptor Channe 28ed 1/19/98 | 2/16/98
27 Basin Outlet Channel 28ed 2/16/98 | 3/16/98
28 Plaza Circle Channel 47ed 3/16/98 5/2/98
29 Spillways 28ed 5/4/98 6/1/98
Task Rolled Up Task
Sroject: Progress s Rolled Up Milestone >
Date: 6/23/97 Milestone L 2 Rolled Up Progress e—
Summary PEEE———

Page 1







10.0 SPECIAL PROJECT FEATURES

10.1 Sanitary Sewer Line

An existing 8-inch vitrified clay pipe (VCP) sanitary sewer line crosses beneath the rectangular
concrete channel at a depth of one to two feet between station 8+60 and 9+80. The sanitary
sewer line crosses two to two and one-half feet below the existing alignment at another location
between station 10+10 and the rectangular concrete channel inlet cutoff wall at station 10+80.

Protection will be required for the entire reach of sanitary sewer line between 8+60 and 10+80.

It is proposed that the existing sanitary sewer line between the existing manholes at station 8+10
and 10+00 be replaced with a new 8-inch diameter PVC sanitary sewer line by rerouting between
a proposed new manhole at station 7+50 and the existing manhole at station 10+00. The
rerouting would be accomplished through an opening and 8-inch diameter PVC discharge from
the new manhole at station 7+50 at a 10 to 15 degree counterclockwise offset angle from the
existing 8-inch diameter VCP sanitary sewer alignment; with the PVC pipe traversing from the

new manhole in a tangent and radius manner to the existing manhole at station 10+00.

In addition to the reach of 8-inch VCP sanitary sewer line between the two existing manholes at
station 8+10 and 10+00, the reach between 10+00 and the beginning of the grouted riprap
rectangular channel at station 11+16 should also be protected. Although this reach has between
two to three feet of clearance between the sanitary sewer line and the bottom of proposed
channel, it is proposed that two inches minimum of styrofoam wrap be placed over the 8-inch
VCP sewer line and concrete slurry encasement be provided one-foot minimum thick from the

crown of the sewer line.
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10.2 Water Line

An existing 24-inch diameter reinforced concrete cylinder pipe (RCCP) water line passes adjacent
to the concrete rectangular channel at its closest point near station 8+40. The water line passes
within 3.5 feet of the concrete rectangular channel retaining wall and 2.5 feet from the concrete
rectangular channel footing. Shoring, encasement, or other special construction was potentially
considered to be required at this location before the actual clearance was determined from
potholing data. It is now determined that no special construction will be required in the plans for
this location; although the specifications will identify the contractor’s responsibility for the

protection of the line within this area.

The same 24-inch diameter RCCP will be relocated between station 6+35 and 7+20 to
accommodate the construction crossing of a 36-inch diameter storm drain. The rerouted water
line will bend outside of its original alignment and pass below the proposed storm drain
approximately two feet; and will continue past the storm drain until it reconnects to the existing
water line. It was determined that welded joint restraint will be required for the RCCP a
minimum distance of 12 feet either side of the proposed 45-degree compound bends at the

beginning and ending of the relocation.

10.3 Storm Drain Construction

An existing 36-inch diameter reinforced concrete pipe storm drain located along the south side of
the present Indian School Road Bypass alignment is proposed to be connected to the concrete
rectangular channel at approximately station 6+80. The storm drain will be disconnected from the
existing manhole at station 7+12, 65°Lt. a sufficient distance to the west to allow the installation
of an elbow that will discharge toward the concrete rectangular channel. The storm drain will
then traverse to the concrete rectangular channel, passing over the top of a relocated 24-inch

diameter reinforced concrete cylinder pipe (RCCP) water line. The water line will be relocated
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beneath the storm drain as identified above and will be completed as part of the storm drain

construction.
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Bid Opening - Phase 1 - RID Overchute Project
Opinion of Probable Construction Costs
FCDMC Contract No. 96-09

January 7, 1997

ITEM EXTENDED
NO. DESCRIPTION QUANTITY | UNIT |UNIT PRICE AMOUNT

105 Partnering 1{LS $4,000.00 $4,000.00
107-1 NPDES/SWPPP Permits 1|LS $1,800.00 $1,800.00
107-2 Project Signs Allowance 1|ILS $2,000.00 $2,000.00
202 Mobilization 1|LS $25,000.00 $25,000.00
215 Drainage Excavation 12877|CY $3.00 $38,631.00
216-1 Temporary Bypass Canal 2311|CY $15.00 $34,665.00
216-2 Temporary Bypass Canal Lining 2089|SY $18.00 $37,602.00
220 Grouted Riprap 662|CY $75.00 $49,650.00
310-1 Aggregate Base Course 432|TONS $10.00 $4,320.00
310-2 Granular Bedding Material 1222|TONS $10.00 $12,220.00
350-1 Remove Canal Bridge Structure 1{LS $30,000.00 $30,000.00
350-2 Remove Imrigation Overchute Structure 1|ILS $1,000.00 $1,000.00
350-3 Miscellaneous Removals 1|ILS $1,000.00 $1,000.00
401 Traffic Control 1{LS $5,000.00 $5,000.00
415 Guardrail 255|LF $35.00 $8,925.00
421 Wire Fence 63|LF $3.30 $207.90
505-1 Two Barrel 8' x 7' Box Culvert 71|LF $600.00 $42,600.00
505-2 Box Culvert Headwalls and Wingwalls 139|CY $325.00 $45,175.00
505-3 Drainage Channel Walls 1395|LF $265.00 $369,675.00
505-4 Drainage Channel Slab 1351|SY $40.00 $54,040.00
505-5 Old Litchfield Road Inlet Transition Spillway 149|SY $40.00 $5,960.00
505-6 Overchute Slab and Access Roads 1184|SY $40.00 $47,360.00
505-7 Concrete Lining 448|SY $30.00 $13,440.00
515-1 Frame and Grate 33|LF $60.00 $1,980.00
515-2 Fixed Bollards 34|EA $300.00 $10,200.00
515-3 Removable Bollards 8|EA $125.00 $1,000.00
515-4 Access Barriers 6|EA $750.00 $4,500.00
520-1 22" Channel Handrail 1312|LF $30.00 $39,360.00
520-2 42" Channel Handrail 255|LF $30.00 $7,650.00
520-3 56" Channel Handrail 72|LF $30.00 $2,160.00
525 Lining Repair Shotcrete 100|SY $35.00 $3,500.00
610 Water Main Relocation 67|LF $195.00 $13,065.00
615-1 Sanitary Sewer Line Relocation (8" PVC) 258|SY $28.00 $7,224.00
615-2 Sanitary Sewer Line Replacement (8" DIP) 122|LF $57.00 $6,954.00
618-1 36" RGRCP 64|LF $100.00 $6,400.00
618-2 48" RGRCP 20|LF $109.00 $2,180.00
618-3 51"x 31" Arch Pipe 117|LF $145.00 $16,965.00
625 Sanitary Sewer Manhole 1{EA $2,000.00 $2,000.00

TOTAL CONSTRUCTION COSTS' $959,408.90

Source: FCDMC, 1996
ADQOT Construction Costs, 1995
SFC Eng Co., 1996



Phase 2 - RID Overchute Project
Opinion of Probable Construction Costs
FCDMC Contract No. 97-01

June 1997
EXTENDED

ITEM NO. DESCRIPTION QUANTITY | UNIT |UNITPRICE AMOUNT

105 Partnering 1|LS $5,000.00 $5,000.00
107-1 NPDES/SWPPP Permits 1|LS $1,800.00 $l,800ﬂ
107-2 Project Signs Allowance 1|LS $2,000.00 $2,000.00{
202 Mobilization 1|ILS $25,000.00 $25,000.00}
215 Drainage Excavation 113,843|CY $2.75 $313,068.25
220 Grouted Riprap 1,610|CY $65.00 $104,650.00
310-1 Aggregate Base Course 507|TON $15.00 $7.,605.00}
310-2 Granular Bedding Material 1,442 TON $15.00 $21,630@|
336 Replace AC Pavement 273|TON $23.00 $6,279.00}
337 Signing and Striping 1|LS $1,200.00 $1,200.00}
340-1 Single Curb (MAG 220, Type "A") 549|LF $5.50 $3,019.50
340-2 Concrete Curb Termination (MAG 222) 1S|LF $7.00 $105.00§
340-3 Ribbon Curb (MAG 220, Type "B", modified) 491|LF $7.00 $3,437.00]
350 Miscellaneous Removals 1{LS $15,000.00 $15,000.040|
401 Traffic Control 1|LS $5,000.00 $5,000.00}
411 Delineators 6|EA $50.00 $300.00
415 Guardrail 97|LF $25.00 $2,425.00§
421 Wire Fence 830|LF $20.00 $16,600.00]
432 Gravel Mulch 3,280|SY $2.00 $6,560.00
505-1 Three Barrel 6' x 7' Box Culvert 84|LF $775.00 $65,100.00
505-2 Wingwalls 102|LF $235.00 $23,970.00
505-3 Concrete Barrier and Parapet Walls 179|LF $35.00 $6,265.00
505-4 Concrete Channel Lining and Transitions 8,643|SY $30.00 $259,290.00
505-5 Roadway Transition Aprons 181|SY $30.00 $5,430.00
515-1 Fixed Bollards 6|EA $300.00 $1,800.00
515-2 Removable Bollards 1|[EA $125.00 $125.00
520 22" Handrail 87|LF $30.00 $2,610.00
610-1 12" Waterline Relocation 12S|LF $102.00 $12,750.00
610-2 1-1/2" Waterline Relocation 220|LF $4.00 $880.00
610-3 Fire Hvdrant Relocation 1|LS $1,880.00 $1,880.00
615-1 Sanitary Sewer Replacement (15" DIP) 70|LF $80.00 $5,600.00]
615-2 Sewer Plugs, MAG Det. 427 8|EA $480.00 $3,840.00
625 Sanitary Sewer Manhole Adjustment 3|EA $1,875.00 $5,625.00

TOTAL CONSTRUCTION COSTS $935,843.75

Source: FCDMC, 1997
ADOT Construction Costs, 1995
SFC Engineering Company, 1997
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APPENDIX A DESIGN CALCULATIONS

Attached are the following calculations and supporting documentation:

Rectangular Channel Grouted Riprap Design Calculations

Rectangular Channel Hydraulic Calculations

Old Litchfield Road Inlet Transition Hydraulic Calculations

RID Overchute Hydraulic Calculations

RID Overchute Outlet Transition Hydraulic Calculations and Grouted Riprap Design
RID Canal Temporary Bypass Hydraulic Calculations

Paladin Road Box Culvert Hydraulic Calculations

CP-2711 (West Interceptor) Spillway Hydraulic Calculations

CP-255A Hydraulic Calculations

Structural Design Calculations
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Canals and Related Structures Chap. 2 General Design Information

for Structures

.27

.28

.30

HYDRAULICS--Continued

designs or by improper operation. The increased freeboard is to be ex-
tended away from the structure to a point where the least damage due to
overtopping will occur, or a minimum distance of 30 feet.

2.27

FREEBOARD
(Cont'd. )

Where water is confined in an area above a point of relief, such as above PERCOLATION

a check structure, there is a tendency for the water to flow along the struc-
ture or through the earth to the lower point of relief. The type of structure
and the nature of the soil will govern the amount and rate of the flow. The
percolation factor should be at least 2. 5:1 as computed. by Lane's weighted
creep method, and 3. 5:1 on a straight path. Straight path factors of 5:1 are
common. Larger factors may be required where warranted by the type of
soil or importance and type of structure.

The percolation path may be increased by adding length or cutoff walls to
most structures. Cutoff walls must be far enough apart to prevent a short
circuit between the ends of the cutoffs. The cutoffs must be so spaced that
the actual distance between the cutoffs will be at least one-half the weighted
creep distance along the structure between the ends of the cutoffs. For com-
puting weighted creep distance, the horizontal distance is considered to be
one-third as effective as the vertical distance.

All structures must be checked for stability. Especially, small check struc-
tures often require additional length to prevent overturning or sliding for
maximum upstream and minimum downstream water surface. The sliding
factor, defined as the ratio of the horizontal forces to the total weight re-
duced by uplift, should not exceed 0. 35 for most conditions. Cutoff walls
may be added to increase the sliding resistance.

A treatment of hydraulic jump and critical depth and their application to
design is given in Appendix A to this chapter, which is a reprint of an article
by Julian Hinds entitled "The Hydraulic Jump and Critical Depth in the Design
of Hydraulic Structures." See also Figures 17, 18, and 19.

RIPRAP

Riprap protection is often used adjacent to structures and at other locations
in earth-surfaced canals where erosion may occur. The local conditions
must be considered in determining the type and amount of protection to be
provided. These conditions include the cost of riprap, cost of gravel, danger
to structures and crops or to human life should scour occur, rodent protec-
tion, type of soil, and velocity of water.. In areas where riprap and gravel
are scarce, consideration should also be given to stockpiling riprap under
the construction contract for later use by operation and maintenance forces.
The following protection requirements are to be used as a guide only. Types
of protection are identified herein for convenience in discussing the protection
requirements. The types shown represent minimum sizes and amounts of
material to be used, and adjustments should be made to meet the local condi-
tions mentioned above.

Type 1--8-inch coarse gravel
Type 2--12-inch coarse gravel

—>Type 3--12-inch riprap and 6-inch sand and gravel bedding
Type 4--18-inch riprap and 6-inch sand and gravel bedding

Except for cross-drainage structures, Type 3 minimum protection should be
used where velocities exceed 5 feet per second, regardless of depth.

DS-3-5 - 12/8/67
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RIPRAP PROTECTION

riprap gradation is first assumed and resistance coeffi-

cients are computed using Equation 3-2. Then the five
steps described previously in (2) are conducted. If the
gradation found in the preceding point 5 is equal to the
assumed frial gradation, the solution is complete. If not,
a new trial gradation is assumed and the procedure is
repeated. The second example in Appendix H demon-
strates this type of channel riprap.

(5) In braided streams and some meandering
streams, flow is often directed into the bank line at sharp
angles (angled flow impingement). Guidance is lacking
on determining the imposed force for this condition.
Until better guidance can be developed, a local velocity
of 1.5 times the average velocity in the approach chan-
nel is recommended for use in riprap design.

(6) Transitions in size or shape may also require
riprap protection. The procedures in this paragraph are
applicable to gradual transitions where flow remains
tranquil. In areas where flow changes from tranquil to
rapid and then back to tranquil, riprap sizing methods
applicable to hydraulic structures (HDC 712-1) should
be used. In converging transitions, the procedures based
. on Equation 3-3 can be used unaltered. In expanding
tranisitions, flow can concentrate on one side of the
expansion and design velocities should be increased.

LEGEND
5558 RIPRAP

~:..-] FILTER LAYER A8 REQUIRED

FIG. 3-11. Riprap End Protection

PRI ]
>
For installations immediately downstream of concrete
channels, a vertical velocity distribution coefficient of
1.25 should be used due to the difference in velocity

profile over the two surfaces.

3-8. REVETMENT TOP AND END
PROTECTION.

Revetment top and end protection requirements,
as with all channel protective measures, are to assure
the project benefits, to perform satisfactorily throughout
the project economic life, and not to exceed reasonable
maintenance costs. Reference is made to ER 1110-2-
1405, with emphasis on paragraph éc.

A. Revetment Top. When the full height of
a levee is to be protected, the revetment will cover the
freeboard, i.e., extend to the top of the levee. This
provides protection against waves, floating debris, and
water-surface irregularities. Similar provisions apply to
incised channel banks. A horizontal collar, at the top of
the bank, is provided to protect against escaping and
returning flows as necessary. The end protection meth-
ods illustrated in Figure 3-11 can be adapted for horizon-
tal collars. Figure 3-6 provides general guidance for
velocity variation over channel side slopes that can
assist in evaluating the economics of reducing or omit-
ting revetment for upper bank areas. Revetment size
changes should not be made unless a sufficient quantity
is involved to be cost effective. Many successful revet-
ments have been constructed where the top of the revet-

ment was terminated below the design flow line. See
USACE (1981) for examples.

B. Revetment End Protection. The upsiream
and downstream ends of riprap revetment should be
protected against erosion by increasing the revetment
thickness T or extending the revetment to areas of
noneroding velocities and relatively stable banks. The
following guidance applies to the alternative methods of
end protection illustrated in Figure 3-11.

(1) Method A. For riprap revetments 12 in. thick
or less, the normal riprap layer should be extended to
areas where velocities will not erode the natural channel

banks.

(2) Method B. For riprap revetments exceeding
12 in. in thickness, one or more reductions in riprap
thickness and stone size may be adopted for a distance
a (Figure 3-11) in which velocities decrease to a
noneroding natural channel velocity.

(3) Method C. For all riprap revetments that do
not terminate in noneroding natural channel velocities,



RECTANGULAR CHANNEL HYDRAULIC
CALCULATIONS

DRAFT DESIGN REPORT
JULY 1997



Flood Control District of Maricopa County (FCDMC)

RID Overchute Project

Rect Chann Design Criteria Summary

Stantech Project No. 28900014
July 1997

INDIAN SCHOOL ROAD BYPASS RECTANGULAR CONCRETE
DRAINAGE CHANNEL DESIGN CRITERIA

ITEM RESPONSE COMMENTS
"Hydrologic Analysis for the RID
Maximum Des Flowrate (Q) {1317 cfs Overchute Project", April 1996

Lining Type:

Concrete Floor

8" thick - (6" min req'd for maint
traffic plus reinf per ADOT "Urban
Hwys Chann Lin Des Guidelines",
1989)

N & S walls @ 32" above exist grade
for traff barr protect plus handrail@

Retaining Wall add'l 22" for bicycle protect for 4'-6"

Sideslope total.
Permissible Velocity: 15 f/s Table 5.3, Drain Des Man

Overch to 600' E. of Overch along

Normal Depth (Manning's) RID Canal - S. Wall Only last 150'
Hydraulic Properties Q=1317 for 750' total

B=30 ft

S$=.0015 fv/ft

S:S=Vertical (0)

2'-8" above surrounding grade
throughout length, approx 9.5'-10'
depth throughout. Also, 1'-10"

H= Varies handrail on top of wall throughout.
d=4.61 ft Normal Depth - Manning's
n=.014 Table 5.11 Drain Des Manual
v=9.25 /s

L= approx. 750 ft.

HEC-2 water surface profiles

HEC-2 Backwater Hydraulic
Properties

Flowline S=.0015 fv/ft

U/S of Overch to beg. of transition

V=75t 8 f/s

d=5.75t06.25 ft

Freeboard (FB)=1.80 ft
No Freeboard Req

FB=0.25 (Y+V?/2g), Eqn 5.10, Mar
Cnty Drain Des Man - HGL of chann
not perched above exist grade,

therefore freeboard req not applicable

Freeboard
Available=3.75to 4.5 ft

Source: Drainage Des Man of Mar Cnty, Vol II, Hydraulics, Sept 1992
Chan Lin Des Guidel, ADOT, Feb 1989
HEC-2 Wat Surf Anal Prog HEC-2 User's Man, Boss Corp, 1993
Stantech Consultants, 1997
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Table
Rating Table for Rectangular Channel

Project Description

Project File c:\fmwiridochut.fm2
Worksheet ISRB Rectangular Concrete Channel
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Discharge
Constant Data
Mannings Coefficient 0.014
Channel Slope 0.001500 ft/ft
Bottom Width 30.00 ft
Input Data
Minimum Maximum Increment
Depth 1.00 7.00 0.50 ft
Rating Table

Depth Discharge

(ft) (ft/s)

1.00 118.13
1.50 227 .47
2.00 360.17
2.50 512.4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>