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I. INTRODUCTION

1.1 Purpose

LOMR - Mill Ave. to Indian Bend Wash (North Bank)
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The purpose of this report is to document the changes in the Salt River channel

alignment, profile and section which have been constructed and are planned through the

community of Tempe, Arizona (see Figure 1). This report covers the second phase of

river channel improvements which were designed by the City of Tempe and constructed

by the Arizona Department of Transportation (ADOT) in conjunction with the

construction of the East Papago Freeway (Loop 202). The Tempe segment of

construction begins 1.71 miles east of the jurisdictional boundary between the

communities of Tempe and Phoenix. These river channel improvements, together with

the first phase of construction are part of the general plan for river corridor

improvements, known as Tempe Rio Salado, which covers the entire reach of the Salt

River through Tempe. Tempe retained CRSS Civil Engineers, Inc., to design the second

phase of channelization of the Salt River to the McClintock Drive bridge, which is located

one-quarter mile west of the eastern City limit.

Separate letters of map revision have been prepared for each design reach of the Salt

River due to the staging of construction and the various differences in design criteria

and methods adopted by the City of Tempe and ADOT. Channel construction on the

first phase (ADOT reach) began July 1989 and was substantially completed in March

1991. Channel construction for the second phase (Tempe reach) began December 1990

and is scheduled to be completed in July 1994. Design criteria for both reaches were set

to conform to FEMA requirements for channels with levees and additional requirements

for channel capacity and scour as recommended by the Maricopa County Flood Control

District.

• CRSS Civil Engineers, Inc. page 1 of 28
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• 1.2 Background
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The planning for the Tempe Rio Salado project began in 1976 with in initiation of the

'Tempe Rio Salado Design Study" which provided an overview of channel improvements

and alternative landuses for the Salt River corridor within Tempe. This conceptual phase

was extended in 1978 with the completion of the 'Tempe Rio Salado Master Plan Study".

Based on this study the Tempe City Council adopted a plan alternative and created an

overlay zoning district. In 1980 the Tempe Rio Salado Commission was created to

review building permits within the overlay district. In 1981 plans for the Rio Salado

Concept were proposed for the entire Salt River corridor within metropolitan Phoenix.

However, in 1987 the funding of this larger project was rejected by Maricopa County

voters. In 1988 the Tempe Rio Salado Master Plan was updated and plans were made to

coordinate the initial phases of channel construction with construction of the East

Papago Freeway. In March 1988, the Tempe City Council approved an update to the

Tempe Rio Salado Master Plan.

The Tempe Rio Salado project includes approximately 6.5 miles of channel

improvements for the Salt River. The Tempe Rio Salado Salt River channelization is

being completed in two phases. The first phase includes the Salt River reach from 48th

Street to a location 1,500 feet west of the Southern Pacific Railroad Salt River bridge.

Design and construction of this phase was completed by the Arizona Department of

Transportation together with the construction of the East Papago Freeway. A portion of

the freeway was located on land which was removed from the Salt River floodplain by

channel construction. The second phase (see Location Map, Figure 2) extends the

channelization of the Salt River to the McClintock Drive bridge, just east of the eastern

boundary of Tempe. The design of this phase was completed by the City of Tempe and

the Flood Control District of Maricopa County. Construction funding was provided by

the Flood Control District of Maricopa County and the Arizona Department of

Transportation.

The basic purpose of the project is to construct a bank-stabilized floodway capable of

controlling flooding and erosion along the Salt River within the City of Tempe.

Additional in-channel uses that are foreseen in the Rio Salado Masterplan include,

recreation (hiking and biking trails) and improvement of riparian habitat (replanting of

• CRSS Civil Engineers, Inc. page 3 of 28
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bank terrace areas and establishment of a low-flow riparian strand). These additional

uses are planned to be compatible with the overall hydraulic performance of the

floodway as proposed in this analysis. The reestablishment of riparian habitat complies

with stipulations that are part of the Section 404 permit issued by the U.s. Army Corps

of Engineers for the project.

• CRSS Civil Engineers, Inc. page 4 of 28
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• II. GENERAL DOCUMENTATION AND CORRESPONDENCE

•
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The following documentation is submitted (see Appendix A) for the change in base flood

elevation:

(a) Project plans, certified by a registered professional engineer in the State of Arizona,

dated May 1, 1989.

(b) Public notice of intent to revise the floodway and notification of affected property

owners and jurisdictions.

(c) Letter notifying the Arizona Department of Water Resources of the floodway

revision.

(d)

• CRSS Civil Engineers, Inc. page 6 of 28



• Tempe Rio Salado LOMR - Mill Ave. to Indian Bend Wash (North Bank)

• III. MAPPING AND SURVEY INFORMATION
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The project is located in the Tempe 7.5 minute quadrangle. Aerial mapping of

topographic and planimetric features for the Salt River floodplain was conducted by

McLain Harbers Co., Inc. for the City of Tempe in December of 1988. Topographic

mapping consists of a digital elevation model and a series of digital planimetric models.

Previous topographic mapping for ADOT freeway plans was based on aerial mappings

conducted by Kenney Aerial Mapping, Inc., dated March thru April 1987. The Tempe

survey used vertical and horizontal control established by ADOT for the East Papago

Freeway corridor. The control is based on the 1929 vertical datum.

The current floodplain delineation for the Salt River (FEMA 1984) is based on mapping

conducted by the Corps of Engineers in 1983. At the time of the Corps aerial survey,

the flood control channel to the west of Tempe and south of the Sky Harbor

International Airport was under construction. The floodplain delineation was therefore

based on design plans for that channelization. In 1987, Maricopa County compiled more

recent mapping (including the ADOT aerial survey) and conducted an updated

delineation of the Salt River floodplain (Burgess & Niple, 1987). For this study the ADOT

maps were also used to provide topographic information on the final configuration of

the Sky Harbor Salt River channelization. The tie to the established FIS water surface

elevation was made downstream of Sky Harbor Airport at the 1-1 0 Salt River bridge (COE

Cross-section 16.927).

The accuracy of the Tempe digital models is such that at least 90 percent of all well

defined planimetric features are within 1/100 inch of true horizontal position (±5.0

feet). Vertical accuracy is such that 90 percent of the points are within 0.5 feet. This

accuracy was sufficient to produce flood plain contour maps at the scale of 1"=200' with

2-foot contour intervals.

• CRSS Civil Engineers, Inc. page 7 of 28
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• IV. HYDROLOGIC ANALYSIS

•

•

•

The basis for the current hydrology on the Salt River is the report of May 1982, "Gila

River and Tributaries, Central Arizona Water Control Study, Hydrology" by the Los

Angeles District, U.S. Army Corps of Engineers. That report (referred to herein as the

"CAWCS Hydrology") provides the hydrology (discharge/frequency) for the existing

conditions on the Salt River. This hydrology was adopted for the Flood Insurance Study

and is the hydrology used for all channel improvements to the Salt River in the City of

Tempe. For the Tempe reach of the Salt River, the CAWCS study provides the following

discharge/frequency relationship at the Mill Avenue bridge:

Table 1

Discharge/Frequency Salt River at Mill Avenue Bridge·

•

•

FreQuency

5

10

20

50

100

200

500

DischarQe

40,000

93,000

135,000

160,000

215,000

275,000

330000

•

•

•

*from Table 1, LA ACE (1988)

The Corps of Engineers has set a Standard Project Flood discharge of 296,000 cfs for the

Salt River at Mill Avenue. Because of the elevation of existing bridge low cords

(primarily at Rural Road), the maximum design discharge was set equal to the maximum

capacity of the Salt River at the minimum low chord elevation. A study of channel

profile and cross section was conducted to determine this maximum discharge which

was found to be 250,000 cfs. Design criteria were developed based on both the water

surface profile due to the maximum discharge and the 1OO-year flood.

• CRSS Civil Engineers, Inc. page 8 of 28
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The CAWCS hydrology routed Granite Reef hydrographs through the downstream

reaches of the Salt River. Tributary inflows are not included in the reach from Granite

Reef Dam to the 1-10 Salt River bridge, and the hydrograph peak gradually attenuates as

it moves through this reach presumably due to floodplain storage alone. The flood

hydrographs, routed to Tempe's jurisdictional boundary, are used as the basis for design

following the recommendation of the Flood Control District of Maricopa County Oohnson

to Bond, November 1991).

To complete the discussion of available hydrology on the Salt River, the following facts

should also be noted:

1. Operationally, nearly all low flows on the Salt River are diverted or stored when

possible. For the period between 1941 and 1966, there was zero discharge to the

Salt River channel below Granite Reef Dam. According to the CAWCS hydrology,

such a period of zero flow should be extremely rare. However, periods of low or no

flow are common, indicating that flood discharges for more frequent floods (25

years and less) are overestimated.

2. CAWCS hydrology was revised (LACOE, 1988) following the rejection of Plan 6 of the

Central Arizona Project. This plan called for the construction of an additional dam

on the Verde River called Cliff Dam. The subsequent hydrology is based on Plan 9,

which provides for the modification of Roosevelt Dam on the Salt River for dam

safety and flood control. This plan will not be operational until 1995, therefore this

revised hydrology was not incorporated into the channel improvements for the Salt

River in Tempe.

• CRSS Civil Engineers, Inc. page 9 of 28
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V. HYDRAULIC ANALYSIS

LOMR - Mill Ave. to Indian Bend Wash (North Bank)
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5.1 Description of Changed Hydraulic Conditions

The Tempe Rio Salado Salt River channelization provides a stabilized channel section

which follows the natural river alignment for the reach in Tempe. The channel profile is

set at a milder grade than the existing profile to accommodate the anticipated amount of

long-term degradation in the river channel. The design features for the channelization

include levee embankments, bank protection, grade-control and drop structures,

penetrations for tributary drainage, and stabilization of bridge foundations.

5.1.1 River Alignment

The river alignment was selected to conform to the dominant geomorphic features of the

natural Salt River channel. In addition, the channel alignment addressed the location of

various bridges and existing developments adjacent to the Salt River. Public utilities

were relocated as necessary to accommodate the channel alignment. Because of the

large size of the Salt River, channel bends were set at a gradual rate of curvature. For

the planned channel width of about 1000 feet, the minimum radius of curvature for the

main channel was set at approximately one mile, or greater than a one-degree curve (see

Figure 3).

Historically, the Salt River east of the Tempe Buttes was a braided, gravel bed channel

that had wide and relatively shallow cross section. Today, the upper reach of the Salt

River, east of Country Club Road, is the only remainding reach of the original braided

channel of the Salt River. In a braided channel, the individual braids are quite sinuous

and tend to meander and intertwine. The reach of the Salt River through Tempe had

several additional fluvial features associated with the outcropping of bed rock in the

river channel near the Tempe Buttes. This outcrop resulted in a meandering channel for

about one mile upstream of the rock outcrop which was referred to as the Indian Bends.

This meandering channel alignment occurred due to the reduction in channel grade and

the deposition of sediments caused by the natural floodplain constriction at the buttes.

Further upstream, the confluence of the Indian Bend Wash with the Salt River imparts a

prominent bend to the Salt River channel between Rural Road and McClintock Drive.

• CRSS Civil Engineers, Inc. page 10 of 28
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This bend occurs in response to flow from Indian Bend Wash and sediment deposition

that deflected the main channel of the Salt River toward its south channel bank.

The levee alignments are constrained by the location of existing bridges. The study

reach originally had five bridges, including: Southern Pacific Railroad, Ash Avenue, Mill

Avenue, Rural Road and McClintock Drive bridges. However, the Ash Avenue bridge was

demolished during the course of the channel design due to its deteriorated condition.

Two new bridges are to be constructed within the study reach, the first is the East

Papago Freeway over Indian Bend Wash; and second Mill Avenue bridge to replace the

north bound at-grade river crossing. The levee alignments have been set to provide a

guide the flow efficiently to each bridge opening. Because of the severe skew of the

existing Mill Avenue bridge, a separate study of levee alignments and flow conditions

was conducted during the concept design phase for the project (CRSS Commercial

Group, Inc. 1989).

5.1.2 Channel Profile

The channel profile was set to meet two objectives: (l) reduce flood elevations; and (2)

provide a stable channel invert that is not subject to substantial aggradation or

degradation. To accommodate a milder channel grade, drop structures were added at

Indian Bend Wash and at McClintock Drive (see Figure 3). The deepening of the channel

thalweg increased the capacity of the floodway, which reduced the stage in the

remaining floodplain.

Since the prevailing grade of the Salt River throughout the City of Tempe is about 0.016

feet/foot (about eight feet per mile), a potential consequence of a reduced channel

gradient is deposition of sediment. However, the possibility of significant sediment

deposition in the Tempe reach is low because of the large volume of sand and gravel

production in the upper reaches of the Salt River at this time. Also there is a substantial

storage of sediments in the series of upper basin dams on the Salt and Verde Rivers.

Given the present condition of sediment supply on the Salt River, the channel is actually

sediment-deficient, and the river reach has generally degraded during recent floods.

Reduction of the river grade in this reach will therefore arrest the scouring process and

provide a more stable river reach.

• CRSS Civil Engineers, Inc. page 12 of 28
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5.1.3 Channel Section

LOMR - Mill Ave. to Indian Bend Wash (North Bank)
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The river cross section provides conveyance for the design flood discharge through the

reach with approximately the same hydraulic characteristics (velocity and flow depth) as

the existing channel. The section includes stabilized channel banks to control any

lateral erosion during major flood flows. Hydraulic features of the cross section include

a low-flow channel capable of conveying minor Salt River Project spills, a main floodway

with the capacity for the maximum discharge and intermediate terraces set near the

elevation of the ten-year flood for re-establishment of riparian vegetation and habitat

areas (see Figure 4).

The channel section varies in the reach from Mill Avenue to McClintock Drive. The basic

requirements of hydraulic capacity and channel stability are met at each section with the

enhancements that have been made being geared toward the planned recreational and

land use development in the Rio Salado corridor.

5.2 Hydraulic Analysis

Hydraulic Analysis for the Salt River channelization was conducted using the Corps of

Engineers program HEC-2. Water surface elevations and hydraulic conditions were

computed for the 10-, 50-, 1OO-year, the Maximum Design Flood, and the Standard

Project Flood. Computer printouts for these flood events are given in Appendix B-2.

5.3 Data on Design for River Structures

The channelization includes bank protection and grade control structures for the

purpose of stabilizing the channelized reach of the Salt River. The new channel is also

crossed at three locations by new bridges.

5.3.1 Bank Protection

The bank protection used for the channelization is a composite system of cement

stabilized alluvium (CSA) and gabion slope mattress (see Figure 5). The composite

system was chosen because it provided a combination of performance capabilities that

were needed to meet design objectives for the project. These objectives included:

• CRSS Civil Engineers, Inc. page 13 of 28
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channel stability during extreme flood events, the ability to re-establish types of

vegetation native to this riparian environment, and an acceptable aesthetic quality.

Regarding the first objective, soil cement bank stabilization has achieved a very good

performance record for protecting river banks in Arizona during severe floods. The

successful performance has been attributed to the large mass of the protection which is

stable even if overtopped.

Because the gradation of the in-situ aggregates of the Salt River channel is much coarser

than the recommended gradation limits for soil cement. To utilize the available

aggregates, the mix design was modified to accommodate gravel sizes and a reduced

fraction of fine material. The mix design was closer to that of roller-compacted concrete

but without strict controls on the gradation of the aggregates in the mix. The resulting

mix design was termed "cement stabilized alluvium" (CSA) to set the material apart from

more commonly used soil-cement and roller-compacted mix designs. The CSA protection

extends from mid-bank to the toedown depth for maximum scour protection. The

toedown profile was computed based on scour calculations which considered potential

erosion due to local scour and sediment transport (see Chapter VI).

While CSA provides a very durable form of bank protection, it is relatively impermeable

and can limit the re-establishment of vegetation on the banks of the channel. To

mitigate this condition, the CSA protection was covered with native alluvial material on a

3:1 slope. The upper portion ofthe bank and the channel terrace was then stabilized

with gabion slope mattress placed on a 3:1 slope. The gabion slope mattress was also

covered with a 1.0 foot thickness of alluvial material. Overall the bank protection

system will permit selective revegetation of the channel banks consistent with the

requirements for wildlife and habitat restoration. The alluvial cover over the CSA and

gabion slope mattress bank protection is considered to be sacrificial, but is included in

the channel section for hydraulic calculations of the water surface profile.

Overall the general concept for the bank protection system allowed a variety of channel

bank sections to be developed for the project. The channel section typically

incorporates a small terrace at the elevation of the top of the CSA for use as a path or

level area. Conceptual plans for channel landscaping call for an increased density of

planting on the terrace and upper portion of the channel bank. The bank protection

• CRSS Civil Engineers, Inc. page 16 of 28
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system affords the opportunity to revegetate and landscape the channel banks in

accordance with various aesthetic objectives.

The hydraulic design of the bank protection system was based on establishing an

adequate toedown depth for the CSA portion of the bank, and to provide an adequate

factor of safety against shear force acting on the gabion slope mattress. The bank

protection system design was evaluated based on a factor of safety of 1.5 for the 100

year flood, and a factor of safety of 1.3 for the Maximum Design Flood with the more

severe condition governing the design. In general, the 1OO-year flood conditions

controlled the design. Computations for bank protection system stability are provided

in Appendix B-3.

5.3.2 Grade Control Structures

Grade control structures are provided in the channel profile at the Indian Bend Wash

outlet and downstream of McClintock Drive. These structures are designed to maintain

the channel profile upstream of the control for the design life of the channel. Because

the channel profile accounts for the general deficit of sediment supplied to this reach of

the Salt River, a drop occurs at each control structure. Energy from each drop, in turn, is

dissipated in stilling basins at the base of each drop. The design of the grade control

structure was based on the anticipated depth of general scour in the channel. The

stability of the structure was then evaluated to ensure that it had an adequate factor of

safety against sliding and overturning. Computations which check the adequacy of the

grade control stability are found in Appendix B-3.

5.3.3 Bridges

There are five crossing of the Salt River by bridges in the study reach. With the

exception of the old Mill Avenue bridge, hydraulic conditions at the bridges were

determined using the Special Bridge routines provided in HEC-2. The original Mill

Avenue crossing of the Salt River was constructed c. 1930 and has an arched

superstructure, supported by large piers. The superstructure is partially submerged at

high stage which creates an unusual variation in bridge waterway area. For this reason

the older bridge was modeled outside HEC-2 routines. Estimates of energy loss through

the old Mill Avenue Bridge for a set of discharges were calculated using methods give by

Bradley (FHWA, 1978).

• CRSS Civil Engineers, Inc. page 17 of 28
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The study reach contains a new bridge crossing located immediately upstream of the old

Mill Avenue bridge called the Second Mill Avenue bridge. This is a flush haunched box

girder. The alignment of the bridge curves as it crosses the Salt River, giving a variation

in pier skew from 0- to 15-degrees.

The foundations of two existing bridges on the Salt River, the Southern Pacific Railroad

bridge and the Rural Road bridge were retrofitted to protect against an increase in total

scour depths. Embedment of the pier foundations was evaluated based on the

estimated total scour (local pier scour and long-term scour) and existing foundation

conditions. Pier scour computations are provided in Appendix B-3.

The most upstream bridge in the study reach is the McClintock Drive crossing of the Salt

River. The bridge is located 150 feet upsteam of Grade Control Structure No.5. The

grade control structure maintains stream bed profile in the vicinity of the McClintock

Drive bridge, providing protection for both the bridge foundation and utilities adjacent

to the bridge.

5.3.4 Maintenance Considerations

A continuous maintenance road is located at the top of the channel bank which can be

accessed from existing major streets in the river corridor. Access to the channel bed

from the top of the channel banks is provided on both the south and the north side of

the channel at roughly one-half mile intervals. By intergovernmental agreement the

Flood Control District of Maricopa County will inspect channel structures (bank

protection and grade control structures) at regular intervals. The FCD will also remove

excess vegetation and debris from the channel as necessary. The bridge structures are

maintained by the Southern Pacific Transportation Company and the City of Tempe (Mill

Avenue, Rural Road, McClintock Drive) and Arizona Department of Transportation (East

Papago Freeway).

5.4 Data on Design for Levee System

The channelization provides a channel section that is generally narrower than the

existing banks of the Salt River. Therefore the new bank alignments are within the old
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channel and are constructed as levees. The area outside the channel limits generally

consists of remnant portions of the Salt River channel. The top-of-Ievee is located at an

elevation similar to the elevation of the previous Salt River banks plus about four feet of

freeboard. The Rio Salado masterplan calls for the eventual infilling of the Salt River

channel that is outside the new channel limits. Until such time as the infilling is

accomplished, no development is planned within the remnant channel areas behind the

north and south channel levees other than the freeway and roadway construction. The

profiles of the East Papago Freeway mainline and ramps have been set at or above the

levee profile. The Rio Salado Parkway is located on the sourth channel terrace from

about Farmer Road to Mill Avenue. The parkway profile is at about the 1O-year flood

elevation. Design criteria for the levees require that for the levees remain stable without

additional infilling behind the levee embankment.

5.4.1 Freeboard

The channel section provides at least 4.0 feet of freeboard above the profile of the 100

year flood and at least 1.0 feet of freeboard above the Maximum Design Flood.

5.4.2 Closures

The channel levees are penetrated at eighteen locations for storm drainage outfalls and

roadways (see Figure 6). The largest drainage outfalls are two cell 8'x8' (span vs. rise)

reinforced concrete box culvert at Station 48+35 and 82+36 on the north bank. Most

drainage outfalls with a potential for backflow have flap gate outlets. Four drainage

outlets are not gated. For three of these drains the 1OO-year flood stage is contained

within the tributary system (closed conduit or channel banks). One box culvert

penetration for the north levee at station 82+36 will be allowed to backflow onto

undeveloped property west of College Avenue. This area of shallow flooding will be

eliminated by future development of this property by grading to an elevation above the

elevation of the 1OO-year flood elevation.

The Rio Salado Parkway and northbound Mill Avenue roadways both penetrate the levee

embankments. The Rio Salado Parkway penetrations are permanent features of the

levee design. The profile of this road at the point of levee penetration is set above the

elevation of 1OO-year water surface elevation so that flood water is contained by the

levee and roadway embankments. Between the levee penetrations, Rio Salado Parkway
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is located on a terraced area of channel which is set at the elevation of the 1O-year flood

stage. The northbound Mill Avenue, is constructed as a temporary at-grade crossing of

the Salt River. The levee penetration is located in the upper half of the levee

embankment above the elevation of the CSA hard bank protection. This temporary

penetration will be closed during construction of the Second Mill Avenue bridge which is

scheduled for completion in 1993.

Table 2 summarizes basic design data for each levee penetration as identified in Figure

6. The elevations for drainage structure invert, top of levee, 1DO-year water surface,

and manhole rim or tributary bank are given.
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Tempe Rio Salado LOMR - Mill Ave. to Indian Bend Wash (North Bank)

Table 2

Levee Penetration Design Data

•

•

•

•

•

•

•

•

ID Struc. Invert/Profile Water Surface Top of Levee MH Rim

Number Tvpe Elevation Elevation Elevation Elevation

1 pipe 1138.0 1154.0 1158.10 1158.0

2 road (removed)

3 pipe 1139.6 1156.1 1160.80 1160.0 (f)

4 bridge 1158.0 1157.8 1162.04 na

5 box 1138.4 1159.2 1163.74 1158.0 (b)

6 pipe 1144.0 1160.0 1164.37 1160.5 (f)

7 pipe 1140.8 1161.8 1165.74 1157.5(f)

8 box 1145.5 1163.8 1167.77 1168.0 (b)

9 road 1154.2 1152.0 1157.00 na

10 pipe 1135.0 1152.4 1156.83 1146.0 (f)

11 road 1158.0 11 56.3 1160.50 na

12 pipe 1135.0 1156.3 1160.50 1142.6 (f)

13 road (removed)

14 pipe 1140.0 1156.8 1161.36 1152.8 (f)

15 pipe 1144.2 1161.4 1165.50 1159.2 (f)

16 pipe 1144.0 1163.1 1167.36 1155.9 (f)

17 pipe 1147.4 1164.3 1169.40 1151.4 (f)

18 pipe 1154.0 1166.2 1173.80 1172.0

(f) - flap gate at outlet

(b) - tributary channel bank elevation

Note: The at-grade crossing of the Salt River (lD 2 & 13) was removed following the

completion of the Second Mill Avenue Bridge.
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Tempe Rio Salado

5.4.3 Embankment Protection

LOMR - Mill Ave. to Indian Bend Wash (North Bank)

•

•

•

•

•

•

•

•

The levee embankments are protected by a combination of cement stabilized alluvium,

CSA (see section 5.3.1). As shown in the typical section for the levee, the gabion slope

mattress is placed behind the CSA protection. Gabion buttresses are provided at 300

foot intervals to ensure overall stability should a portion of the slope mattress be

eroded. The CSA protection is toed down to below the estimated cumulative scour

depth. Levee section details and computations bank protection size are provided in

AppendixB4.

5.4.4 Stability

The levees for the Salt River channelization are formed from non-cohesive, coarse

alluvial sediments found in the bed of the river channel. Angle of repose for this

material is approximately 40 degrees. The slope of the levee embankment is 18.4

degrees (3:1 channel side slope), which provides a factor of safety for slope stability.

The relatively impermeable zone created by the CSA protection will retard drawdown in

the otherwise very permeable material which composes the levee embankment. The

CSA embedment likewise creates a relatively long flow path for water draining from the

saturated embankment. The stability of the embankment was therefore calculated

based on drawdown during the recession period of the 1DO-year flood hydrograph. This

computation showed an acceptable factor of safety against sliding and overturning of

the embankment. The possibility of a land-side failure due to a prolonged impoundment

of water behind the levee was also evaluated and found to have an acceptable factor of

safety.

5.4.5 Settlement

The levee embankment is founded on the sediments of the Salt River, compacted to 95

percent of maximum density. The Salt River sediments consist of coarse sand, gravel

and cobbles. Compression of this material due to the load of the levee embankment is

anticipated to be small.

•
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Tempe Rio Salado

5.4.6 Interior Drainage

LOMR - Mill Ave. to Indian Bend Wash (North Bank)

•

•

•

•

•

•

•

•

As presented in the discussion of levee closures, areas adjacent to the levee are for the

most part slightly below the elevation of the 1OO-year flood elevation. To prevent

backflow during flood stage in the Salt River flap gates are provided on the culvert

outlets. The one exception is land adjacent to the north levee and west of College

Avenue. For this area shallow flooding will occur during the 1OO-year flood. At the

present time this land is undeveloped and flood risk is minimal. The property has been

identified for more intense development and will eventually be regraded to an elevation

above the 1OO-year flood elevation.

5.4.7 Operations

There are no active operations planned for the levees or at levee penetrations during

flood events.

5.4.8 Maintenance

The Flood Control District of Maricopa County has agreed to provide maintenance of

channel levees for this reach of the Salt River within the jurisdiction of the Cities of

Tempe and Phoenix. Any supplemental structures or landscaping of the channel will be

maintained by each respective jurisdiction. Maintenance activities are expected to

include the removal of debris and excess vegetation from the channel, and the

inspection of embankments and embankment protection. Each jurisdiction will be

responsible for maintenance of its own drainage system which outfalls to the Salt River.

•
CRSS Civil Engineers, Inc. page 24 of 28



• Tempe Rio Salado LOMR - Mill Ave. to Indian Bend Wash (North Bank)

• VI. EROSION/SEDIMENT TRANSPORT

•

•

•

•

•

•

•

•

A river mechanics analysis was conducted by CRSS to identify the size and type of

stabilization specified for the levee and banks of the channelized Salt River, and to

determine local scour at bridge piers and grade control structures. The analysis was

also conducted to quantify the upstream and downstream impacts of the project and the

need, if any, for mitigation measures in these reaches. The channel design criteria are

set to provide sufficient channel capacity for the Standard Project Flood and embedment

for bank stabilization (Le. toedown) below the scour depth associated with that flood.

6.1 Scour Methodology

The river scour was checked using U.S. Bureau of Reclamation procedures (USBR, 1977)

for degradation in a gravel bed channel. Supplemental analyses were performed for

types of local scour at bridge piers, grade control structures, and scour due to

phenomenon such as channel bends and bedform movement. The methods for

estimating local effects in the river channel were based on the manual developed for the

Arizona Department of Water Resources (SLA, 1985) entitled "Design Manual for

Engineering Analysis of Fluvial Systems".

6.2 Sediment Data

The sampling of channel bed material was conducted at 21 locations (Thomas-Hartig &

Associates, Feb 1990). Laboratory analysis of the proportion of the material which was

less than six inches in diameter was conducted. To estimate the fraction of oversized

material, supplemental, large volume samples were taken at six of the 21 locations.

Figure 7 shows the location of field exploration sites.

The design gradation was developed by plotting the measured gradation for 12 samples

along the existing channel alignment (samples: 24, 25, 26, 27, 28, 29,33, 35,38,39,

40, and 45). This includes the six large volume samples for which the full distribution

of sizes were measured (samples: 26, 29, 33, 39,40 and 45). The fraction of oversized

sediments (sizes greater than 3 inches) for sites without large volume sampling, was
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• Tempe Rio Salado LOMR - Mill Ave. to Indian Bend Wash (North Bank)

•

•

made visually. The visual estimate was corrected based on a comparison of the visual

estimated to measured value. The correction was found to decrease the percentage of

oversized material by 15 percent.

No trend in the gradation of channel sediments along the channel alignment was found.

The average sediment size was found to be in the range of 10 mm to 50 mm regardless

of the location or depth at which a sample was taken. Based on this analysis a worst

case design gradation was developed for scour estimation by determining a 90 percent

confidence curve based on the representative measured samples.

• 6.3 Results

•

•

•

•

•

•

The results of the scour analysis were tabulated for the design reach. The general trend

of the channelized profile is degradation.

The long-term stability of the Salt River channel occurs due to the eventual armoring of

the channel bed by the coarse fraction of the sediment gradation. In order to provide a

conservative estimate of the long-term stability of the channel, it was specified that

three layers of coarse clasts would need develop to fully armor the reach. This allows

for several cycles of armoring where channel bed might be altered by subsequent

regrading in the channel by human activity.

•
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FLOOD CONTROL DISTRICT
01

Maricopa County

P. Ben Arredondo
Betsey Bayless

James D. Bruner
Carole Carpenter
Tom Freestone

BOARD OF DIRECTORS

.,.
-~ ...

2801 West Durango Street • Phoenix, Arizona 85009

Telephone (602) 506-1501
Fax (602) 506-4601

Mr. James E. Bond
City of Tempe
Public Works Department
P.O. Box 5002
31 East Fifth Street
Tempe. Arizona 85280

D. E. Sagramoso, P.E., Chief Engineer and General Manager

•

•

•

•

•
Re: Channelization of Salt River

Letter of Map Revision
C.O.T. Project No. 906345 B

Dear Mr. Bond:

•
Following research of our files and documentation published by the Corps of
Engineers. we offer the following information'regarding the 100-year peak
discharges for the Salt River.

Salt River Current Peak Discharges (*)
(Maricopa County Flood Insurance Study)

At Price Road Alignment•
LOCATION 100-YEAR PEAK DISCHARGES (cfs)

220,000

•
Downstream Side of Price

Road Alignment

At Southern Pacific
Railroad Bridge

215,000

215,000

•
Downstream Side of Southern

Pacific Railroad Bridge

At Hohokam Expressway

210,000

210,000

Downstream of Hohokam
Expressway 205,000

(*) Used as input data to HEC-2 for flood insurance study analysis.•
At 24th Street 205,000

•
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Letter to: James E. Bond
Re: Channelization of Salt River
Page 2

For future consideration the following table provides a comparison of flows at
specific locations for present and future conditions with Plan 9 (565,000 acre
feet of flood control storage on the Salt River at modified Roosevelt Dam).

Salt River 100-Year Peak Discharges (ds)

LOCATION CURRENT (1) FUTURE(2) FUTURE WITH FUTURE LAND
USE CONDITIONS(3)

At Gilbert Road 230,000 170,000 170,000

At Tempe Bridge 215,000 166,000 166,000

At Central Ave. 200,000 164,000 165,000

(1) FEMA used in Maricopa County Flood Insurance Study.

(2) As established by the Corps of Engineers for 1988 land use conditions and
Plan 9 outflow from Bureau of Reclamation reservoirs.

(3) As established by the Corps of Engineers for future land use conditions
(channelization) and Plan 9 outflow from Bureau of Reclamation
reservoirs.

If you have any questions, please call me at 506-1501.

~::JIl~~,
David R. Johnson
Chief, Hydrology Division

Copy to: Paul Kienow, P.E., City of Phoenix
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To: c.e.~~ t:.IV/L £N~II-JEc'e.-C";::'J Ii-..!C·
4-04-1 N. CE 1...j"r~f\L Pt"E:.,; 5>tJ I TE &,50
PH<!:::>EN t X , F\7-. 6:;'0/"2.-- 3300
Arrt-J. GEe>'.Z.c=E c::.o"'rrof.-J

Re: Project - ~~A'-~ Q1VE"'t?_ Lot-112
Address - 'S. 0 f=' 1'··:'\c.CL-l,«..J i'DC~
Proj. iF - ~O&>34-5""13

To Whom it May Concern:

We are forwarding the following:

'.' "... '........
"_' 4, ·',0'

, .. '. _.~-

'Ratification(s)vEasement(s);Quit Claim Deed(s);

c:J Check prints with comments for incorporation into your design.

c=J Approved tracings.

c:J
W CO?"! op .:I.. Gr. j:\-, \Zec;;.-t\12PII,..j~ ~x.ce::f-.J,?IOKt' O-~,

C.H~t-J.~t=:U7_-t'+-rIOJ-J t;;:. O+=' r1c ct.-1I>JTOC,~· \.
Please process as fol'!ows:

•

•
Make necessary changes and resubmit two sets of prints for, additional
checking.

Make necessary changes and submit original tracings and 'two sets of
prints for approval.

c=J Have signed by authorized person(s), notarized and return.

Q;;l f:=o e... JM GL-Ll5tOJ.J It-J 12..EQu"6S, .J:::'o1Z..... c~ L...A.o.H .. \2..... l

Fo,,<- L.L~P~ ·-e...~G++ Dt=:' .sPr-LT el~~·

c:J

c=J

•

•

Very truly yours,

•
Lee M. Quaas, P.E.
City Engineer

•
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 Wesl Durango Streel • Phoenix, Arizona 85009

Telephone (602) 506-1501
Fax (602) 506-4601

D. E. S~lgrarnOS(), P.L, Chief EnginC'er ,tnt! General Mal)ager

February 21, 1992

BOARD OF DIRECTORS

P. Ben Arredondo
Betsey Bilyless

James D. Bruner
Carole Caq )(~nt('r

Torn Frl'C'slonl'

•

•

•

•

•

•

•

•

Mr. Steve Nielsen
City of Tempe
P.O. Box 5002
31 East Fifth Street
Tempe, Arizona 85280

SUBJECT: Letter of Intent for Salt River South Bank Stabilization
p/ere .

Dear Mr.~n:

Enclosed is a conformed copy of the Letter of Intent for the Salt River South
Bank Stabilization.

Your assistance in finalizing this document is greatly appreciated.

Sincerely,

Richard G. Perreault
Chief, Planning Branch

Enclosure
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LETTER OF INTENT

SALT RIVER SOUTH BANK STABILIZATION

The Arizona Department of Transportation (ADOT) has been closely coordinating
with the City of Tempe and the Flood Control District of Maricopa County (FCDMC)
for the design and construction of the East Papago Freeway. Cooperative
agreements have been implemented and the majority of the freeway and associated
Salt River Channelization features, west of the Indian Bend ~ash Outlet Channel,
have been constructed or will be completed in the near future. The challenge
that now requires all of our efforts involves that portion of the freeway east
of McClintock Drive, lying predominantly outside of Tempe corporate boundaries.

During the last year, ADOT has negotiated an "Agreement and Covenant Not to Sue"
(Region 9 Docket No. 91-23) with the Environmental Protection Agency (EPA) that
allows ADOT to construct the freeway through the South Indian Bend Wash
Superfund Site without incurring future liability beyond the freeway
rights-of-way. In accordance with guidance and direction from EPA. ADOT has
applied for a Section 404 Permit with the U.S. Army Corps of Engineers (COE).
The permit application included 100-year level protection for the north and
south river banks east of-the Price Road alignment; 10-year protection along the
north bank between Price Road and McClintock Drive, and no protection to the
south bank west of the Pima/Red Mountain Freeway Traffic Interchange (T.I.) to
McClintock Drive. Tempe and the FCDMC have provided written responses to the
COE expressing concerns that the proposed construction does not provide any
protection to approximately 4000 linear feet of the south bank and does not
preclude the potential of a 100-year flood from overtopping McClintock D~ive.

ADOT, the City of Tempe, and the FCDMC agree to work together to resolve the
concerns for construction in the Salt River east of McClintock Drive and agree
to support the timely construction of the East Papago Freeway to the Pima/Red
Mountain T.I. An agreed upon goal of the three parties is the construction of
100-year protection for the north and south banks between McClintock Drive and
the T.I. (See Exhibit "A", attached hereto and made a part hereof). The parties
understand that ADOT's participation in this effort is subject to the EPA's
written concurrence, and that ADOT's liability will be no greater than that
specified in the "Covenant Not to Sue", and the parties agree to aggressively
pursue such concurrence. The parties further acknowledge that participation by
the FCDMC and the City of Tempe will be subject to ratification and agreement by
the FCDMC Board of Directors and the Tempe City Council, respectively.

ADOT, at its own expense, has conducted extensive geotechnical testing and
analyses of an alignment along the south bank that would be sufficient to
construct 10-year level flood protection. In order to be able to construct
100-year level protection, additional geotechnical testing and environmental
investigation is necessary. ADOT is willing to have this additional work
performed under its direction. The terms included in this Letter of Intent
define general provisions and responsibilities that the parties agree to in
order to conduct the additional testing and analysis. An Intergovernmental
Agreement shall be negotiated which defines the specific responsibilities of
each party when the results of the additional testing and analysis have been
reviewed. The present estimated costs of the approximately 4000 linear feet of
10-year to 100-year flood protection range from $3.8 million to $14.0 million.
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TERMS OF THE LETTER OF INTENT:

1. ADOT will:

a. Have additional geotechnical testing and environmental investigations
performed which will provide the necessary information required to
construct increased south bank flood protection from the 10-year to the
100-year level of protection. ADOT agrees to pay for up to one-third of
the costs associated with the additional testing, which shall be deducted
from ADOT's maximum $2.5 million commitment for south bank protection.

b. Design the bank protection using criteria as shown on Exhibit "B"t
attached hereto and made a part hereof. The desired level of protection
is IOO-year; however, ADOT will design and construct a minimum of 10-year
level of protection with 100-year toe-down protection, should higher
levels of protection be impossible due to landfill considerations. The
design shall include such features as necessary to create conditions such
that the 100-year flood will not overtop McClintock Drive.

c. Fund up to one-third of the additional testing costs, and the costs
to acquire rights-of-way, design and construct the south bank
protection subsequent to the date of this letter in an amount not to
exceed $2.5 million.

d. Construct the south bank protection with the earliest ADOT project
possible, preferably with the adjacent south bank protection and/or
the north bank protection.

e. Acquire all necessary rights-of-way to construct the south bank
protection and for operation and maintenance of the completed bank
protection, provided that such purchases are covered under the
provisions of the "Covenant Not to Sue". After construction has been
accepted by the FCDMC, ADOT shall grant access to the FCDMC for
operation and maintenance purposes. EPA cooperation shall be solicited
such that the FCDMC will assume no responsibility for any existing
contamination under the provisions of EPA's "Covenant Not to Sue".

f. Coordinate with and seek the approval for all design and construction
plans for all proposed channel/bank protection work with the
jurisdiction having floodplain regulatory responsibility.

g. Pay for the design and construction of the north bank levee between
McClintock'Drive and Loop lOlL to the 100-year flood level of
protection, when and if the corresponding south bank improvements are
constructed. Costs for the design and construction of the north bank to
the IOO-year level of protection are in addition to ADOT's $2.5 million
commitment for the south bank work.

2. The FCDMC staff will recommend to its Board of Directors the following.
The FCDMC will:

a.' Support ADOT's Section 404 Permit Application based on ADOT's intentions
stated above. The FCDMC will work closely with ADOT and the City of
Tempe to achieve the desired 100-year level of protection for the Salt
River east of McClintock Drive.
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b. Reimburse ADOT for up to one-third of the additional costs incurred by
ADOT for the additional geotechnical testing and environmental
investigation necessary to increase the south bank protection from
10-year to 100-year.

c. Review, comment on and have right of approval on flood control features
to be operated and maintained by FCDMC. The flood control features will
be designed and constructed using FCDMC-provided criteria, as shown in
Exhibit "B", attached hereto and made a part hereof, with the
understanding that certain portions of the bank protection between
McClintock Drive and Loop lOlL may only be constructed to approximately
the 10-year flood frequency elevation. The FCDMC will assist ADOT in the
creation of conditions such that the 100-year flood will not overtop
McClintock Drive.

d. Accept the operation and maintenance responsibility for flood control
features constructed using FCDMC criteria between McClintock Drive and
Dobson Road upon acceptance of easements or permits provided by ADOT or
others that are clear of EPA Superfund liability.

e. Jointly cost-share with ADOT in the construction of 100-year protection
for the approximately 4000 linear feet of south bank east of McClintock
Drive. It is understood that ADOT's maximum commitment is $2.5 million.
FCDMC cost-share may be as much as $11.0 million. If less than 100-year
level of protection is the only feasible option, the FCDMC will match up
to ADOT's maximum cost-share of $2.5 million for 10-year level of
protection. Higher levels of protection will be paid for by FCDMC to
a maximum commitment of $11.0 million.

f. Not hold ADOT or Tempe responsible for any future flood control operation
and maintenance costs associated with the south bank protection or
enhancements between McClintock Drive and Loop lOlL once FCDMC has
accepted operation and maintenance access.

g. Assist the City of Tempe in its application to the Federal Emergency
Management Agency for revising the floodplain delineations of the Salt
River through Tempe.

3. The staff of the City of Tempe will recommend to the City Council the
following. Tempe will:

a. Support ADOT's Section 404 Permit Application based on ADOT's intentions,
stated above.

b. Tempe's sole contribution towards the undertaking described in this LOI
and any related obligations or requirements will be $250,000 to be used
by ADOT for the additional geotechnical testing and environmental
investigation necessary to increase the south bank protection from
la-year to lOa-year.

c. Have the right to review and comment on all geotechnical testing results,
environmental investigations and flood control features that could impact
the Salt River Floodplain within the City. Tempe agrees to closely
coordinate with ADOT and the FCDMC and shall provide any technical or
environmental data that it has developed to the two entities.
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•

This LOI will be incorporated into an Intergovernmental Agreement (IGA),
ADOT File No. JPA 91-117, to be negotiated once conditions, costs, and design
constraints are better defined, and the FCDMC staff and the City of Tempe staff
will recommend to the Board of Directors and the City Council, respectively,
that such an agreement be approved if it is consistent with this Letter of
Intent. After this LOI is signed, ADOT will proceed with preliminary plans for
geotechnical, and environmental investigations, concurrent with the preparation
of an IGA. ADOT shall proceed and conduct the field investigation once all the
parties have signed an IGA committing funds for the field investigation. The
parties agree and understand that a second future 1GA will be more comprehensive,
and that in the event of conflict between the L01 and 1GA, the terms of the IGA
executed by the Board of Directors and the City Council will control.

I concur with the terms stated above in this Letter of Intent.

•

•

4~h~
Gary Robinson, P.E.
State Engineer
Arizona Department

of Transportation

Date
A.~ IP/~ AcI.:.'~·;7.&4""Y"-
Terryll:. Zerkle I / ate
City Manager
City of Tempe

•

•

•

•

•

•

Stanley L. Smith, Jr.,
Acting Chief Engineer
Flood Control Distric

2 "/B-92
Date

General Manager
Maricopa County
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ATTACIThffiNT A

ANALYTICAL APPROACH FOR DETERMINING REQUIRED
TOE DEPTHS FOR BANK PROTECTION

ALONG SALT RIVER UPSTREAM
OF i\1cCLINTOCK DRIVE

The following analytical approach shall be utilized for determining required toe depths
for bank protection along the Salt River upstream of McClintock Drive:

•

•

•

•

•

•

•

•

1.

2.

3.

4.

Contraction Scour (includes General Scour), in the vicinity of bridge crossings and
river sections that have been contracted due to landfill encroachment shall be
computed by methods described in Federal Highway Administration, FHWA,
Hydraulic Engineering Circular Nos. 18 and 20, and other publications deemed
appropriate for the 100-year frequency peak flow of 215,000/220,000 cfs.
General scour for uncontracted reaches, is to be quantified by computer models
for flows representing a hydrological history, as described in Item 3 below, and
must be supplemented with hand calculations. For hand calculations, the 100-year
frequency peak flow of 215,000/220,000 cfs is to be used.

Bed-form Scour, due to the passage of dunes or anti-dunes, shall be computed
from analytical relationships developed by investigators such as Yalin and
Kennedy, as described in textbooks on sediment/transport technology. The
maximum hydraulic parameters associated with the passage of a 100-year
frequency peak will be used to establish the quantitative values for this scour
component.

Long-term Aggradation/Degradation shall be computed by using either the concept
of equilibrium slope or the concept of streambed armoring, depending upon which
approach controls the long-term channel profJJ.e of the Salt River upstream of
McClintock Drive. The equilibrium-slope concept shall utilize a
sediment/transport relationship which incorporates the Dso and gradation of the
streambed sediments. The streambed-armoring concept shall utilize the critical
tractive-stress approach and the representative (armor) particle size. A series of
flood frequency hydrographs from 19 to 100-year, should be used to represent the
hydrologic history that the structui~ may experience in its life as a basis for
determining these long-term trends. The "dominant" discharge will be the 10-year
frequency discharge..

•
Once the scour components are quantified, as described in Items 1 through 3, they
will be added together (Le., as if they each act independently) to inherently
incorporate a factor of safety of 1.2 to 1.3 in the estimate of Total Scour. This .'
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5.

•

•

•

•

•

•

•

•

•

•

value for the summed Total Scour will then be multiplied by an appropriate factor
(approximately 1.3) to assure a final minimum factor of safety of 1.5 in
accordance with Item 18 of Exhibit B.

Finally, the bank-protection toe depth shall be based on the scour depth
established in Item 4 and shall everywhere be measured from the low-flow
thalweg invert elevation in accordance with Item 13 of Exhibit B.

Any sediment analysis will have to consider the sediment'load entering the study reach. If the
hydraulic parameters are known upstream, flow depth, velocity and tractive shear, and the
gradation of the streambed can be determined upstream, a practical estimate of the sediment load
entering the study reach can be made.

Coding files as well as model documentation are to be made available to the District for review.
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EXFllBIT B

SALT RIVER CHANNEL DESIGN CRITERIA
UPSTREA1\1 OF McCLINTOCK DRIVE

•
1. All geotechnical test results must be provided for District review. Gradation data should

be available that is representative of the full depth of the moveable bed in this reach. The
District's rule of thumb for bore hole/test pit intervals is one per 500 lineal feet. If an
armoring analysis is to be presented for review, gradation test results for the channel bed

• samples should include the percentages of the 3 inch plus material encountered.

2. The geotechnical exploration must determine if landfill deposits are present within the
channel alignment, and if so, their impacts on channel design and costs.

• 3. If the existing gravel pits are to be filled, gradation specs will be needed for the material
that is to be placed in the moveable bed zone.

4. The channel should be designed with capacity for the current lOO-year frequency peak
flow with three feet of freeboard. The 100-year peak flow rate for this reach is 215,000• cfs. (This rate is 220,000 cfs upstream of Price Road). The freeboard requirement will
provide a capacity in the channel approaching that of the Standard Project Flood peak
flow with Modified Roosevelt Dam improvements in plaCe and result in a consistent
design with channelization immediately downstream. If design for 215,000 cfs is
achievable only through unacceptably large impacts to known landfill wastes, the reach

• between McClintock Drive and the Pima Freeway is to be designed for, as a minimum,
a flow rate that is necessary to contain a lO-year frequency flow along the south bank,
and that precludes the 100-year frequency flow from overtopping 'McClintock Drive.

5. Tributary (side) drainage to the Salt River channel must be addressed consistent with• ADOT criteria which state that the more severe of the following two conditions govern;
(1) 100-year frequency peak in the main channel with lO-year frequency peak tributary
drainage or (2) lO-year frequency peak in the main channel with 100-year frequency peak
tributary drainage.

• 6. Consideration must be given to the upstream river and floodplain conditions and how
those conditions may impact the proposed':Channel. Existing and potential material
extraction and landfill operations must be addressed in this context. Overbank flooding
upstream of tpe channelization must be analyzed to ensure that those flows enter and are

• contained within the improved channel.

7. Maintenance access and channel invert access ramps must be incorporated into the design.
-'

r

•



•

•
Exhibit B Page Two

•

•

•

•

•

•

8. The design and analysis will address the potential impacts of known future modifications
that may be proposed by the City of Tempe and/or the Salt River Indian Community.

9. The location of cross sections used in the water surface profile calculations must be
provided on a scaled map. Computer files must also be provided such that velocity,
depth, HGL and EGL can be verified for each cross section.

10. The final plans shall include profiles showing the top of levee protection, HGL, invert,
and the low chords for all bridges.

11. The scour analysis should be performed using an analytical approach, based on the
velocity associated with the 100-year frequency peak flow of 215,000/220,000 cfs, the
depth of the thalweg, and the Dso of the channel bed materials.

12. Degradation and aggradation analyses should include factors for dunes and antidunes.

13. The depth of scour, measured from the low-flow thalweg invert elevation, should be used
to determine the toe-down elevations for bank protection and grade control structures
based on the 100-year frequency peak flow of 215,000/220,000 cfs.

14. Local scour calculations shall be provided for District review if structures that are to be
maintained by the District are affected by scour. These calculations are to be tabulated
at all critical design locations and presented with a map showing the locations.

15. Levee slope stability analysis calculations must be submitted for District review. The
analysis should consider pore pressures caused by rapid draw down.

16. All calculations performed in the design of riprap and fIlter materials for slope
stabilization must be provided for District review.

17. All calculations should be independently checked by a person at least as competent as the
designer before submitting them to the District. Both the designer and checker must
initial and date each page of calculations that is submitted.

•

•

•

18. Minimum factors of safety for the project sheuld be 1.5 based on the 100-year frequency
peak flow of 215,0001220,000 cfs. If a tractive shear approach is used, the safety factor
should be applied to the calculated tractive shear.

~.
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Appendix B

Water Surface Profile Computations

1. Effective Model:
ADOT channelization

2. Post-Design Model:
Rio Salado modifications

3. Rating Curve Development
Analysis of Existing Mill Ave. Bridge
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Appendix B

Water Surface Profile Computations

1. Effective Model:
ADOT channelization

2. Post-Design Model:
Rio Salado modifications

3. Rating Curve Development
Analysis of Existing Mill Ave. Bridge
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1. Effective Model:

The effective model is executed in three
reaches. The downstream reach consists of
the model per the approved Conditional
Letter of Map Revision (Case No.: 92-09
071 R) Locke to Mitchell, November 6, 1992.
Stationing for this model is based on the
channel control line per the Arizona
Department of Transportation construction
plans.

The next two upstream reaches are based
on the effective model as per the Flood
Insurance Study, Maricopa County, Arizona,
Forth Revision (September 4, 1993). The
middle reach (the first reach upstream of
the CLOMR) represent the reach that is
change by river channelization. This reach
extends from the Southern Pacific Railroad
to McClintock Drive (River Mile 21.725 to
23.667). The most upstream reach extends
from McClintock Drive to Country Club
Road (River Mile 23.667 to 25.194).
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4t -------------------------------------------------------------------------------

========:===============:::
B0 SSHE C- 2 (tm]

:====:::::===::=::====:====

Copyright (Cl 1988-92 Boss Corporation
All Rights Reserved

Version : 3.00
Serial Number: 0010149.250

Licensed to CRSS Civil Engineers, Inc.

PROGRAM ORIGIN :

Boss Hec-2 (tm) is an enhanced version of the U.S. Army Corps of Engineers
Hydrologic Engineering Center HEC-2 program for water-surface profile
computations. Program based upon the September 1990 version, updated on
August 1991.

DISCLAIMER :

Boss Hec-2 (tm] is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss Hec-2 error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2
PROJECT NUMBER: Channelized Salt River
DESCRIPTION 100 Year Floodplain with Levees
ENGINEER
DATE OF RUN
TIME OF RUN



BOSS HEC-2 version 3.00 PAGE 2
PROJECT TITLE : City of Tempe File Name: RSSRPl.HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

Tl Channelized Salt River
T2 City of Tempe File Name: RSSRPl.HC2
T3 100 Year Floodplain with Levees

•
JOB PARAMETERS :
----------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

• 0 0 0.0 0 0.0 90000.0 112.21

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0.0 0.0 0.0 0.0 0.0 -6.0 0.0

•
USER-DEFINED SUMMARY TABLES (J3) :
----------------------------------

38 42 39 43 25

• REQUESTED CROSS-SECTION PRINTOUTS (J5) :
----------------------------------------

-10 -10

NC 0.050 0.050 0.035 0.1 0.3

• Begin ADOT Channelization
Begin ADOT Channelization

Xl 10035 12 10020,0 11105.0 0.0 0.0 0.0 1.0 0.0 0
GR 125,0 10000. 125,0 10010. 122.00 10020. 105.00 10056. 104.00 10340.
GR 100.00 10356. 97.20 10540. 100.00 10750. 105.00 10770. 105.00 11050.

• GR 125.0 1ll05. 125,0 11150 .

Xl 10200 11 10025,0 11100.0 165.0 165.0 165.0 1.0 0.0 0
GR 122.00 10000. 123.00 10025. 105.00 10065. 104.00 10355. 100.00 10365.
GR 98.10 10548. 100.00 10758. 105.00 10775. 105.00 11060. 123.00 11100.
GR 123.00 11150.

• Xl 10400 11 10035,0 11103.0 200.0 200.0 200.0 1.0 0.0 0
GR 122.00 10000. 122.00 10035. 105.00 10070. 105.00 10353. 100.00 10385.
GR 98.10 10548. 100.00 10758. 105.00 10775. 105.00 11060. 123.00 11103.
GR 123.00 11140.

• Xl 10600 11 10025,0 11100.0 200.0 200.0 200.0 q 0.0 0
GR 123.00 10000. 123.00 10025. 105.00 10068. 105.00 10362. 100.00 10392.
OR 98.50 10544. 100.00 10760. 105.00 10775. 106.00 1105~ ; 124.00 11100.

•

•
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GR 124,00 11130,

Xl 10800 11 10030,0 11100.0 200,0 200.0 200,0 1.0 0,0 0

• GR 123.00 10000, 123.00 10030, 105.00 10067. 106,00 10380, 100.00 10400,
GR 99,00 10540, 101.00 10780. 106,00 10800. 107,00 11060, 124,00 11100,
GR 124.00 11145,

Xl 11000 11 10022,0 11095.0 200,0 200,0 200,0 1.0 0,0 0
GR 123,00 10000. 123,00 10022, 105,00 10065, 106.00 10392. 101. 00 10418,

• GR 99.50 10538, 101.00 10810, 106,00 10830. 107,00 11060, 124,00 11095,
GR 125.00 11195,

Xl 11200 12 10030,0 11100,0 200.0 200,0 200,0 1.0 0,0 0
GR 123.00 10000, 123,00 10030, 106,00 10064. 106,00 10413 , 100,00 10425.
GR 100,00 10538. 100.00 10815. 103,00 10821, 106,00 10875, 107,00 11055.

• GR 126,00 11100. 126,00 11160.

. Xl 11400 11 10030,0 11113,0 200.0 200,0 200,0 1.0 0,0 0
GR 124,00 10000, 124,00 10030, 107.00 10064. 103.40 10405. 100,40 10411.
GR 100,40 10810, 103.40 10816, 108,00 10925, 108,00 11060, 126.00 11113.
GR 128,00 11195,

• Xl 11600 12 10030,0 11122. 0 200,0 200,0 200,0 1.0 0,0 0
GR 124,00 10000, 124.00 10030, 108.00 10065. 103.90 10399. 100.90 10405,
GR 100,90 10805, 103,90 10811, 103,90 11060, 116,50 11080, 116,50 11089,
GR 127,50 11122, 127,50 11133,

• Xl 11800 12 10035,0 11130,0 200,0 200.0 200,0 1.0 0,0 0
GR 125,50 10000. 125,00 10035, 110,00 10075, 104,40 10386, 101.40 10392,
GR 101.40 10792, 104.40 10798. 104,40 11071. 116,90 11089, 116,90 11097,
GR 127.90 11130, 127,90 11141.

Xl 12000 12 10035,0 11130,0 200,0 200.0 200,0 1.0 0,0 0

• GR 127,60 10000, 127,00 10035. 110,00 10070, 104.80 10364, 101.80 10370.
GR 101.80 10770, 104,80 10776. 104,80 11070, 117.40 11089, 117,40 11097,
GR 128.40 11130, 128,40 11140.

Xl 12100 12 10035,0 11125,0 100,0 100,0 100,0 1.0 0,0 0
GR 127,80 10000, 127,00 10035. 110.50 10070, 105,10 10347, 102,10 10353,

• GR 102,10 10753, 105.10 10759 , 105.10 11065, 117,60 11084. 117.60 11092.
GR 128.60 11125, 128.60 11136.

Xl 12200 12 10032.0 11123. 0 100,0 100,0 100,0 1.0 0,0 0
GR 128,00 10000, 126,00 10032, 110,00 10082, 105,30 10334, 102,30 10340.
GR 102,30 10740, 105,30 10746. 105.30 11063, 117.80 11082, 117,80 11090,

• ~R 128,80 11123, 128,80 11134,

Xl 12400 12 10047,0 11109.0 200,0 200.0 200,0 1.0 0,0 0
GR 129,30 10000, 129,00 10047. 111. 00 10085, 105.80 1030~, 102.80 10314 ,
GR 102,80 10714. 105,80 10720, 105.80 11049, 118.20 11068, 118.20 11076,
G~ 129.20 11109, 129.20 11119,

•

•
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Xl 12600 14 10033.0 11097.0, 200.0 200.0 200.0 1.0 0.0 0
GR 130.00 10000. 130.00 10033. 118.60 10078. 118.60 10086. 106.20 10105.
GR 106.20 10281. 103.20 10287. 103.20 10687. 106.20 10693. 106.20 11038.

• GR 118.60 11056. 118.60 11064. 129.60 11097. 129.60 11108.

Xl 12800 14 10055.0 11130.0 200.0 200.0 200.0 1.0 0.0 0
GR 130.40 10000. 131.00 10055. 119.10 10108. 119.10 10116. 106.70 10135.
GR 106.70 10284. 103.70 10290. 103.70 10690. 106.70 10696. 106.70 11071.
GR 119.10 11089. 119.10 11097. 130.00 11130. 130.00 11141.

• Xl 13000 14 10059.0 11115.0 200.0 200.0 200.0 1.0 0.0 0
GR 132.00 10000. 131.00 10059. 119.40 10087. 119.40 10095. 107.20 10113.
GR 107.20 10244 . 104.20 10250. 104.20 10650. 107.20 10656. 107.20 11055.
GR 119.50 11074. 119.50 11082. 130.50 11115. 130.50 11126.

• Xl 13200 14 10040,0 11092.0 200.0 200.0 200.0 1.0 0.0 0
GR 131.00 10000. 130.00 10040. 119.90 10064. 119.90 10072. 107.70 10090.
GR 107.70 10194. 104.70 10200. 104.70 10600. 107.70 10606. 107.70 11032.
GR 119.90 11051. 119.90 11059. 130.90 11092. 130.90 11102.

Xl 13400 14 10040.0 11092.0 200.0 200.0 200.0 1.0 0.0 0

• GR 131.00 10000. 130.00 10040. 120.30 10064. 120.30 10072. 108.10 10090.
GR 108.10 10172. 105.10 10178. 105.10 10578. 108.10 10584. 108.10 11032.
GR 120.30 11051. 120.30 11059. 131.30 11092. 131.30 11102.

Xl 13600 14 10042,0 11087.0 200.0 200.0 200.0 1.0 0.0 0
GR 132.00 10000. 130.00 10042. 120.80 10067. 120.80 10075, 108.60 10093.

• GR 108.60 10144. 105.60 10150. 105.60 10550. 108.60 10556. 108.60 11027.
GR 120.80 11046. 120,80 11054. 131. 80 11087. 131.80 11097.

Xl 13800 14 10035.0 11081.0 200.0 200.0 200.0 1.0 0.0 0
GR 132.50 10000. 130.00 10035. 121. 20 10055. 121.20 10063. 109.10 10081.
GR 109.10 10114. 106.10 10120. 106.10 10520. 109.10 10526 . 109.10 11022.

• GR 121.20 11040. 121.20 11048. 132.20 11081. 132.20 11092.

Xl 14000 14 10033.0 11085.0 200.0 200.0 200.0 1.0 0,0 0
GR 132.00 10000. 130.00 10033. 121. 60 10049. 121.60 10057. 109.50 10075.
GR 109.50 10096. 106.50 10102. 106.50 10502. 109.50 10508. 109.50 11026.
GR 121. 60 11044. 121.60 11052. 132.60 11085. 132.60 11096.

• Xl 14200 14 10011,0 11093.0 200.0 200.0 200.0 1.0 0.0 0
GR 133.00 10000. 133.00 10011. 122.00 10044. 122.00 10052. 110.00 10070.
GR 110.00 10091. 107.00 10097. 107.00 10497. 11 0.00 10503. 110.00 11034.
GR 122.00 11052. 122.00 11060. 133.00 11093. 133.00 11104.

• NC 0.0 0.0 0.0 0.3 0.5
Grade Control Str. No. 2

Grade Control Str. No.2

Xl 14400 13 10027.0 11093. 0 200.0 200.0 200.0 1.0 0.0 0
GR 133.50 10000. 133.50 10027. 133.50 10035. 110.50 10070. 110.50 10086.
GR 107.50 10092. 107.50 10492. 110.50 10498. 110.50 11034. 122.50 11052.•

•
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GR 122.50 11060, 133.50 11093. 133.50 11104.

NC 0.050 0.050 0.035 0.3 0.5

• SR 153 Bridge (DIS limit)
SR 153 Bridge (DIS limit)

Xl 14665 10 10036.0 11068.0 265.0 265.0 265.0 1.0 0.0 0
X3 0 0.0 0,0 10036.0 147.0 11068.0 147.0 0.0 0.0
GR 134.10 10000. 134.10 10036. 111.20 10070. 11 1.20 10092. 108.20 10098.

• GR 108.20 10498. 111.20 10504. 11 I. 20 11034. 134.10 11068. 134.10 11103.
SR 153 Bridge (U/S limit)

SR 153 Bridge (U/S limit)

Xl 14785 12 10011.0 11068.0 120.0 120.0 120.0 1.0 0.0 0

• GR 134.30 10000. 134.30 10011. 123.30 10044. 123.30 10052. 11 1.40 10070.
GR 111.40 10092 . 108.40 10098. 108.40 10498. 111.40 10504. 111.40 11034.
GR 134.30 11068. 134.30 11103.

NC 0.0 0.0 0,0 0.1 0.3
Xl 15000 14 10011.0 11091.0 215.0 215.0 215.0 1.0 0.0 0

• GR 134,70 10000. 134.70 10011. 123.70 10044. 123.70 10052. 11 I. 90 10070.
GR 11 I. 90 10091. 108.90 10097. 108.90 10497. 111.90 10503. 111.90 11033-
GR 123.70 11050. 123.70 11058. 134.70 11091. 134.70 11102.

NC 0.050 0.050 0.035 0.1 0.3
Xl 15200 14 10011,0 11091.0 200.0 200.0 200.0 1.0 0.0 0

• GR 135.20 10000. 135.20 10011. 124.20 10044. 124.20 10052. 112.40 10070.
GR 112.40 10091. 109.40 10097. 109.40 10497. 112.40 10503. 112.40 11033,
GR 124.20 11050. 124.20 11058. 135.20 11091. 135.20 11102.

Xl 15400 12 10035,0 11091.0 200.0 200.0 200.0 1.0 0.0 0
GR 135.60 10000. 135.60 10035. 112.80 10069. 112.80 10091. 109.80 10097.

• GR 109.80 10497. 112.80 10503. 112.80 11033. 124.60 11051. 124.60 11059.
GR 135.60 11091. 135.60 11102.

NC 0.050 0.050 0.035 0.3 0.5
QT 4 92000.0 157000,0 210000.0 250000.0

SR 143 Bridge (DIS limit)

• SR 143 Bridge (DIS limit)

Xl 15586 12 10035.0 11091.0 186.0 186.0 186.0 1.0 0.0 0
X3 0 0.0 0.0 10035.0 145.4 11091. 0 145.4 0.0 0.0
GR 136.00 10000. 136.00 10035. 113.30 10069. .113.30 10091 . 110.30 10097 .
GR 110.30 10497. 113.30 10503. 113.30 11033. 125.00 11051. 125.00 11059.

• GR 136.00 11091. 136.00 11102.

SB 1.05 1.56 2.6 200.0 963.0 48.0 26680.0 1.5 110.50 110.30
SR 143 Bridge (U/S limit)

SR 143 Bridge (U/S limit)

• Xl 15710 12 10011.0 11066.0 124.0 124.0 124.0 1.0 0.0 0

•
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-------------------------------------------------------------------------------

X2 0.0 0.0 1 137.0 145.4 0.0 0 2.00 0.0
GR 136.10 10000. 136.20 10011. 125.20 10044. 125.20 10052. 113.60 10070.
GR 113.60 10091. 11D.60 10097. 110.60 10497. 113.60 10503. 113.60 11032.

• GR 136.20 11066. 136.20 11102.

NC 0.0 0.0 0.0 0.1 0.3
Xl 16000 16 10011.0 11084.0 290.0 290.0 290.0 1.0 0.0 0
GR 136.90 10000. 136.90 10011. 125.90 10044. 125.90 10052. 114.30 10078.
GR 114.30 10089. 111.30 10095. 111.30 10495. 114.30 10501. 114.30 11032.

• GR 125.90 11050. 125.90 11058. 122.90 11062. 122.90 11063. 136.90 11084.
GR 136.90 11098.

NC 0.035 0.035 0.035 0.1 0.3
Xl 16200 15 10020.0 11096.0 200.0 200.0 200.0 1.0 0.0 0
GR 137.30 10000. 137.30 10012. 137.30 10020. 114.70 10081. 114.70 10109.

• GR 111.70 10115 . 111.70 10515. 114.70 10521. 114.70 11043. 126.30 11061.
GR 126.30 11069. 123.30 11073. 123.30 11074. 137.30 11096. 137.30 11109.

Xl 16400 16 10011.0 11083.0 200.0 200.0 200.0 1.0 0.0 0
GR 137.70 10000. 137.70 10011. 126.70 10044. 126.70 10052. 115.20 10069.
GR 115.20 10102. 112.20 10108. 112.20 10508. 115.20 10514. 115.20 11031.

• GR 126.70 11049. 126.70 11057. 123.70 11061. 123.70 11062. 138.30 11083.
GR 138.30 11098.

Xl 16600 16 10011.0 11085.0 200.0 200.0 200.0 1.0 0.0 0
GR 138.10 10000. 138.10 10011. 127.10 10043. 127.10 10051. 115.70 10069.
GR 115.70 10124. 112.70 10130. 112.70 10530. 115.70 10536 . 115.70 11033.

• GR 127.10 11050. 127.10 11058. 124.10 11063. 124.10 11064. 138.70 11085.
GR 138.70 11099.

Xl 16800 16 10010.0 11087. 0 200.0 200.0 200.0 1.0 0.0 0
GR 138.60 10000. 138.60 10010. 127.60 10043. 127.60 10051. 116.20 10069.
GR 116.20 10157. 113.20 10163. 113.20 10563. 116.20 10569. 116.20 11035.

• GR 127.60 11052. 127.60 11060. 124.60 11065. 124.60 11066. 139.20 11087.
GR 139.20 11101.

Xl 17000 16 10011.0 11089.0 200.0 200.0 200.0 1.0 0.0 0
GR 139.00 10000. 139.00 10011. 128.00 10044. 128.00 10052. 116.60 10069.
GR 116.60 10205. 113.60 10211. 113.60 10611. 116.60 10617. 116.60 11037.

• GR 128.00 11054. 128.00 11062. 125.00 11067. 125.00 11068. 139.60 11089.
GR 139.60 lll03.

Xl 17200 16 10011.0 11089.0 200.0 200.0 200.0 1.0 0.0 0
GR 139.40 lODOO. 139.40 10011. 128.40 10044. 128.40 10052. 117.10 10069.
GR 117.10 10263. 114.10 10269. 114.10 10669. 117 .10 10675. 117 .10 11037 .

• GR 128.40 11054. 128.40 11062. 125.40 11067. 125.40 11068. 140.00 11089.
GR 140.00 11103.

Xl 17400 12 10010.0 11088.0 200.0 200.0 200.0 1.0 0.0 0
GR 139.80 10000. 139.80 10010. 128.80 10043. 128.80 10051. 117.60 10068.
GR 117 .60 10322. 114.60 10328. 114.60 10728. 117 .60 10734. 117.60 11036.
GR 140.40 11088. 140.40 11102.•

•
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-------------------------------------------------------------------------------

Xl 17600 12 10011.0 11070.0 200.0 200.0 200.0 1.0 0.0 0
GR 140.30 10000. 140.30 10011. 129.30 10044. 129.30 10052. 118.00 10069.

• GR 118.00 10382. 115.00 10388. 115.00 10788. 118.00 10794. 118.00 11035.

I

GR 140.90 11070. 140.90 11084.

Xl 17800 12 10011.0 11067.0 200.0 200.0 200.0 1.0 0.0 0
GR 140.70 10000. 140.70 10011. 129.70 10044. 129.70 10052. 118 ;50 10068.
GR 118.50 10431. 115.50 10437. 115.50 10837. 118.50 10843. 118.50 11033.

• GR 141.30 11067. 141.30 11081.

Xl 18000 12 10011.0 11065.0 200.0 200.0 200.0 1.0 0.0 0
GR 141.00 10000. 141.00 10011. 130.10 10044. 130.10 10052. 119.00 10069.
GR 119.00 10485. 116.00 10491. 116.00 10891. 119.00 10897. 119.00 11031.
GR 141. 70 11065. 141.70 11079.

• Xl 18200 12 10011.0 11061.0 200.0 200.0 200.0 1.0 0.0 0
GR 141.50 10000. 141.50 10011. 130.50 10044. 130.50 10052. 119.50 10069.
GR 119.50 10528. 116.50 10534. 116.50 10934. 119.50 10940. 119.50 11027.
GR 142.10 11061. 142.10 11075.

• Xl 18400 10 10015.0 11080.0 200.0 200.0 200.0 1.0 0.0 0
GR 142.00 10000. 142.00 10015. 119.90 10077 . 119.90 10567. 116.90 10573.
GR 116.90 10973. 119.90 10979. 119.90 11032. 142.60 11080. 142.60 11090.

Xl 18600 10 10018.0 11050.0 200.0 200.0 200.0 1.0 0.0 0
GR 142.40 10000. 142.40 10018. 120.40 10067. 120.40 10576. 117 .40 10582.

• GR 117 .40 10982. 120.40 10988. 120.40 11016. 143.00 11050. 143.00 11063.

Xl 18800 12 10011.0 11046.0 200.0 200.0 200.0 1.0 0.0 0
GR 142.80 10000. 142.80 10011. 131.80 10044. 131.80 10052. 120.90 10069.
GR 120.90 10587. 117.90 10593. 117.90 10993. 120.90 10999. 120.90 11012.
GR 143.40 11046. 143.40 11060.

• Xl 19000 12 10011.0 11039.0 200.0 200.0 200.0 1.0 0.0 0
GR 143.20 10000. 143.20 10011. 132.20 10044. 132.20 10052. 121.30 10069.
GR 121.30 10586. 118.30 10592. 118.30 10992 . 121.30 10998. 121.30 11005.
GR 143.80 11039. 143.80 11053.

• Xl 19200 12 10011.0 11031.0 200.0 200.0 200.0 1.0 0.0 0
GR 143.70 10000. 143.70 10011. 132.70 10044. 132.70 10052. 121. 80 10068.
GR 121.80 10574. 118.80 10580. 118.80 10980. 121.80 10986. 121.80 10998.
GR 144.30 11031. 144.30 11045.

Xl 19400 12 10011.0 11023. 0 200.0 200.0 200.0 1.0 0.0 0

• GR 144.10 10000. 144.10 10011. 133.10 10044. 133.10 10052. 122.30 10068.
GR 122.30 10555. 119.30 10561. 119.30 10961. 122.30 10967. 122.30 10989.
GR 144.70 11023. . 144.70 11037.

Xl 19600 12 10011.0 11014.0 200.0 200.0 200.0 1.0 0.0 0
GB 144.50 10000. 144.50 10011. 133.50 10044. 133.50 10052. 122.80 10068.

• GR 122.80 10516. 119.80 10522. 119.80 10922. 122.80 10928. 122.80 10980.

•



BOSS HEC-2 version 3.00 PA{j~ ~
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-------------------------------------------------------------------------------

GR 145.10 11014. 145.10 11028.

Xl 19800 12 10011.0 11005.0 200.0 200.0 200.0 1.0 0.0 0

• GR 145.00 10000. 145.00 10011. 134.00 10044. 134.00 10052. 123.20 10068.
GR 123.20 10480. 120.20 10486. 120.20 10886. 123.20 10892. 123.20 10972.
GR 145.60 11005. 145.60 11019.

Xl 20000 12 10010.0 10994.0 200.0 200.0 200.0 1.0 0.0 0
GR 145.60 10000. 145.60 10010. 134.60 10043. 134.60 10051. 123.70 10068.

• GR 123.70 10435. 120.70 10441. 120.70 10841. 123.70 10847. 123.70 10961.
GR 145.60 10994. 145.60 11008.

Xl 20200 12 10011.0 10987.0 200.0 200.0 200.0 1.0 0.0 0
GR 146.10 10000. 146.10 10011. 135 .10 10044. 135.10 10052. 124.20 10068.
GR 124.20 10382. 121.20 10388. 121.20 10788. 124.20 10794. 124.20 10951.

• GR 146.10 10987. 146.10 11000.

Xl 20400 10 10020.0 10987.0 200.0 200.0 200.0 1.0 0.0 0
GR 146.60 10000. 146.60 10020. 124.60 10066. 124.60 10325. 121.60 10331.
GR 121.60 10731. 124.60 10737. 124.60 10938. 146.60 10987. 146.60 11000.

• Xl 20600 12 10010.0 10965.0 200.0 200.0 200.0 1.0 0.0 0
GR 147.10 10000. 147.10 10010. 136.10 10043. 136.10 10051. 125.10 10068.
GR 125.10 10276. 122.10 10282. 122.10 10682. 125.10 10688. 125.10 10932.
GR 147.10 10965. 147.10 10979.

Xl 20782 14 10012.0 10988.0 178.0 178.0 178.0 1.0 0.0 0

• GR 147.67 10000. 147.67 10012. 136.66 10045. 136.66 10053. 125.56 10069.
GR 125.56 10230. 122.50 10236. 122.50 10636. 125.56 10642. 125.56 10931.
GR 136.66 10947. 136.66 10955. 147.67 10988. 147.67 10999.

Grade Control Str. No.3

Grade Control Str. No.3

• Xl 20800 14 10012.0 10988.0 18.0 18.0 18.0 1.0 0.0 0
GR 147.70 10000. 147.70 10012. 136.69 10045. 136.69 10053. 125.59 10069.
GR 125.59 10230. 122.53 10236. 122.53 10636. 125.59 10642. 125.59 10931.
GR 136.69 10947. 136.69 10955. 147.70 10988. 147.70 10999.

• Xl 21000 10 10032.0 10964.0 200.0 200.0 200.0 1.0 0.0 0
GR 148.20 10000. 148.20 10032. 125.94 10069. 125.94 10190. 122.86 10196.
GR 122.86 10596. 125.94 10602. 125.94 10931. 148.20 10964. 148.20 10999.

NC 0.050 0.050 0.035 0.3 0.5
Priest Bridge (D/S)

• Priest Bridge (D/S)

Xl 21050 10 10032.0 10964.0 50.0 50.0 50.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 157.0 157.0
GR 148.3 10000.0 148.3 10032.0 126.2 10069.0 126.2 10190.0 123.2 10196.0
GR 123.2 10596.0 126.2 10602.0 126.2 10931.0 148.3 10964.0 148.8 10999·0

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

NC 0.0 0.0 0.0 0.1 0.3
SB 1.05 1.56 2.6 1000.0 861. 8 42.0 24080.0 1.5 123.4 123.2

Priest Bridge (U/5).! Priest Bridge (U/S)

Xl 21150 10 10032,0 10964.0 100.0 100.0 100.0 1.0 0.0 0
X2 0.0 0.0 1 150.0 157.0 0.0 0 2.0 0.0
X3 10 0.0 0,0 0.0 0.0 0.0 0.0 157.0 157.0
GR 148.5 10000.0 148.5 10032.0 126.4 10069.0 126.4 10190.0 123.4 10196.0
GR 123.4 10596.0 126.4 10602.0 126.4 10931.0 148.5 10964.0 148.5 10999.0•
Xl 21200 10 10035.0 10965.0 50.0 50.0 50.0 1.0 0.0 0
GR 148.90 10000. 148.90 10035. 126.20 10069. 126.20 10160. 123.19 10166.
GR 123.19 10566. 126.20 10572. 126.20 10931. 148.90 10965. 148.90 11000.

• Xl 21400 14 10011.0 10991.0 200.0 200.0 200.0 1.0 0.0 0
GR 149.60 lODOO. 149.60 10011. 137.86 10045. 137.86 10053. 126.56 10070.
GR 126.56 10m. 123.52 10139. 123.52 10539. 126.56 10545. 126.56 10932.
GR 137.86 10949. 137.86 10957. 149.60 10991. 149.60 11002.

Xl 21600 10 10013.0 11006.0 200.0 200.0 200.0 1.0 0.0 0
GR 150.00 lODOO. 150.00 10013. 126.91 10078. 126.91 10119. 123.85 10125.• GR 123.85 10525. 126.91 10531. 126.91 10940. 150.50 11006. 150.50 11017 .

Xl 21800 14 10011.0 10991.0 200.0 200.0 200.0 1.0 0.0 0
GR 150.50 lODOO. 150.50 10011. 138.47 10045. 138.47 10053. 127.17 10070.
GR 127.17 10101. 124.18 10107. 124.18 10507, 127.17 10513. 127.17 10932.
GR 138.47 10949. 138.47 10957. 150.50 10991. 150.50 11002.•
Xl 22000 14 10011.0 10991.0 200.0 200.0 200.0 1.0 0.0 0
GR 151. 00 lODOO. 151.00 10011. 138.82 10045. 138.82 10053. 127.52 10070.
GR 127.52 10104. 124.51 10m. 124.51 10510. 127.52 10516. 127.52 10932.
GR 138.82 10949. 138.82 10957. 151.00 10991. 151.00 11002.

• Xl 22200 14 10010,0 10990.0 200.0 200.0 200.0 1.0 0.0 0
GR 151.40 lODOO. 151.40 10010. 139.08 10044. 139.08 10052. 127.88 10069.
GR 127.88 10123. 124.84 10129. 124.84 10529. 127.88 10535. 127.88 10931.
GR 139.08 10948. 139.08 10956. 151.40 10990. 151.40 11000.

Xl 22400 14 10010.0 10990.0 200.0 200.0 200.0 1.0 0.0 0• GR 151. 90 lODOO. 151.90 10010. 139.44 10044. 139.44 10052. 128.24 10069.
GR 128.24 10160. 125.18 10166. 125.18 10566. 128.24 10572. 128.24 10931.
GR 139.44 10948. 139.44 10956. 151. 90 10990. 151. 90 11000.

Xl 22600 14 10010.0 10990.0 200.0 200.0 200.0 1.0 0.0 0
GR 152.30 lODOO. 152.30 10010. 139.69 10044. 139.69 10052. 128.49 10069.• GR 128.49 10205. 125.51 102ll. 125.51 10611. 128.49 10617. 128.49 10931.
GR 139.69 10948. 139.69 10956. 152.30 10990. 152.30 11000.

Xl 22800 14 10010,0 10990.0 200.0 200.0 200.0 1.0 0.0 0
GR 152.80 10000. 152.80 10010. 140.05 10044. 140.05 10052. 128.85 10069.
GR 128.85 10260. 125.84 10266. 125.84 10666. 128.85 10672, 128.85 10931.•

•
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-------------------------------------------------------------------------------

GR 140.05 10948. 140.05 10956. 152.80 10990. 152.80 11000.

Xl 23000 14 10011.0 10989.0 200.0 200.0 200.0 1.0 0.0 0

• GR 153.20 10000. 153.20 10011. 140.30 10045. 140.30 10053. 129.20 10069.
GR 129.20 10325. 126.70 10331. 126.70 10731. 129.20 10737. 129.20 10931.
GR 140.30 10947. 140.30 10955. 153.20 10989. 153.20 11000.

Xl 23200 14 10010.0 10990.0 200.0 200.0 200.0 1.0 0.0 0
GR 153.70 10000. 153.70 10010. 140.66 10044. 140.66 10052. 129.46 10069.

• GR 129.46 10390. 126.50 10396. 126.50 10796. 129.46 10802. 129.46 10931.
GR 140.66 10948. 140.66 10956. 153.70 10990. 153.70 11000.

Xl 23400 14 10011.0 10989.0 200.0 200.0 200.0 1.0 0.0 0
GR 154.10 10000. 154.10 10011. 140.92 10045. 140.92 10053. 129.82 10069.
GR 129.82 10440. 126.83 10446. 126.83 10846. 129.82 10852. 129.82 10931.
GR 140.92 10947. 140.92 10955. 154.10 10989. 154.10 11000.•
Xl 23600 14 10011.0 10989.0 200.0 200.0 200.0 1.0 0.0 0
GR 154.60 10000. 154.60 10011. 141.27 10045. 141.27 10053. 130.17 10069.
GR 130.17 10480. 127.16 10486. 127.16 10886. 130.17 10892. 130.17 10931.
GR 141.27 10947. 141.27 10955. 154.60 10989. 154.60 11000.

• Xl 23800 14 10011.0 10989.0 200.0 200.0 200.0 1.0 0.0 0
GR 155.00 10000. 155.00 10011. 141. 53 10045. 141.53 10053. 130.53 10069.
GR 130.53 lOSOO. 127.46 10506. 127.46 10906. 130.53 10912. 130.53 10931.
GR 141.53 10947. 141.53 10955. 155.00 10989. 155.00 11000.

Xl 24000 14 10011,0 10989.0 200.0 200.0 200.0 1.0 0.0 0• GR 155.50 10000. 155.50 10011. 141.88 10045. 141.88 10053. 130.40 10069.
GR 130.40 10510. 127.82 10516. 127,82 10916. 130.40 10922. 130.40 10931.
GR 141. 88 10947. 141.88 10955. 155.50 10989. 155.50 11000.

Xl 24200 14 10011.0 10989.0 200.0 200.0 200.0 1.0 0.0 0
GR 155.90 10000. 155.90 10011. 142.14 10045. 142.14 10053. 130.40 10069.• GR 130.40 10507. 128.15 10513. 128.15 10913. 130.40 10919. 130.40 10931.
GR 142.14 10947. 142.14 10955. 155.90 10989. 155.90 11000.

Xl 24400 10 10014.0 10981.0 200.0 200.0 200.0 1.0 0.0 0
GR 156.40 10000. 156.40 10014. 130.40 10066. 130.40 10487. 128.48 10493.
GR 128.48 10893. 130.40 10899. 130.40 10928. 156.40 10981. 156.40 10994.• Xl 24600 10 10010,0 11004.0 200.0 200.0 200.0 1.0 0.0 0
GR 156.80 lODOO. 156.80 10010. 130.40 10076. 130.40 10465. 128.81 10471.
GR 128.81 10871. 130.40 10877 . 130.40 10938. 156.80 11004. 156.80 11019.

Xl 24800 14 10011.0 10989.0 200.0 200.0 200.0 1.0 0.0 0• GR 157.30 10000. 157.30 10011. 143.11 10045. 143.11 10053. 130.40 10069.
GR 130.40 10410. 129.14 10416. 129.14 10816. 130.40 10822. 130.40 10931.
GR 143.11 10947. 143.11 10955. 157.30 10989. 157.30 1100~.

NC 0.05 0.05 0.035 0.0 0.0
. GCS 114•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

I· PROJECT NUMBER: Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------
I

GCS 114

Xl 24955 12 581.5 1500.0 155.0 155.0 155.0 1.0 0.0
X3 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0• GR 154.75 505.00 154.60 520.00 142.10 557.50 141.86 581.50 132.40 609.88
GR 129.40 1022.00 132.40 1454.70 147.50 1500.00 147.65 1515.00 147.50 1517.00
GR 157.70 1548.00 157.85 1563.00

Xl 25115 13 598.50 1500.00 120.0 200.0 160.0 1.0 0.0 0
GR 154.91 522.00 154.91 573.00 142.40 574.50 142.40 598.50 132.53 626.94• GR 129.61 1082.00 132.61 1454.55 147.83 1500.00 147.83 1515.00 145.83 1521.00
GR 145.83 1568.00 155.04 1594.00 155.04 1609.00

Xl 25315 13 611.50 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 155.41 535.00 155.41 550.00 142.90 587.50 142.90 611.50 132.74 640.63
GR 129.82 1141.00 132.82 1454.34 148.17 1500.00 148.32 1515.00 146.17 1521.00• GR 146.17 1611.00 155.44 1639.00 155.44 1654.00

Xl 25515 13 621.50 1515.00 200.0 200.0 200.0 1.0 0.0 0
GR 155.91 545.00 155.91 560.00 143.40 597.50 143.40 621.50 132.96 651. 29
GR 130.03 1190.00 133.03 1413.59 148.50 1460.00 148.50 1515.00 146.50 1521. 00
GR 146.50 1660.00 155.83 1686.00 155.83 1701.00• Xl 25715 13 629.50 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 156.41 553.00 156.41 568.00 143.90 605.50 143.66 629.50 133.50 659.98
GR 130.24 1225.00 133.50 1454.01 148.83 1500.00 148.83 1515.00 146.83 1521. 00
GR 147.73 1701.83 156.22 1730.00 156.22 1745.00

• Xl 25915 13 627.50 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 156.91 551.00 156.91 566.00 144.40 603.50 144.40 627.50 133.38 658.64
GR 130.45 1247.00 133.45 1453.86 149.17 1500.00 149.17 1515.00 147.17 1521. 00
GR 148.31 1748.00 156.63 1777.00 156.63 1792.00

Xl 26115 13 623.50 1500.00 200.0 200.0 200.0 1.0 0.0 0• GR 157.41 547.00 157.41 562.00 144.90 599.50 144.90 623.50 133.60 655.15
GR 130.66 1255.00 133.66 1453.65 149.50 1500.00 149.50 1515.00 147.50 1521.00
GR 148.88 1796.00 157.04 1822.00 157.04 1837.00

Xl 26273 13 611.43 1500.00 115.0 200.0 158.0 1.0 0.0 0
GR 157.69 535.31 157.69 550.24 145.19 587.55 145.19 611.43 133.72 643.13• GR 130.86 1243.75 133.86 1452.09 149.83 1500.00 149.83 1507.43 147.83 1513.40
G~ 149.42 1830.74 157.47 1859.66 157.47 1874.58

NC 0.0 0.0 0.0 0.3 0.5
SPRR Bridge (D/S) (COE Sta. 21.659)

• SPRR Bridge (D/S) (COE Sta. 2qp~)

Xl 26395 13 599.49 1420.00 85.0 160.0 122.0 I.g 0.0 0
GR 157.90 523.37 157.90 538.30 145.40 575.61 145.40 599.49 133.81 630.71
GR 131.03 1233.8 134.03 1371.79 150.10 1420.00 150.10 1515.00 148.10 1521.00
GR 149.93 1886.52 157.79 1911.32 157.79 1926.32

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1,HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

QT 4 93000,0 160000,0 215000,0 250000.0
SB 1. 48 1.56 2.67 1388.0 816,0 72.0 29800,0 10,7 131.58 131.55
Xl 26413 13 598,49 1420.00 15,0 20.0 18,0 1.0 0,0 0

• X2 0.0 0.0 1 161. 0 165.0 0.0 0 2,0 0,0
GR 158.94 522,38 157,94 537.30 145.44 574,61 145.44 598.49 133.83 629.75
GR 131.05 1232.81 134.05 1371,76 150,13 1420.00 150.13 1515.00 148.13 1521,00
GR 149,96 1886,52 157.79 1911.40 157.79 1926,32

NC 0.05 0.05 0.035 0.1 0.3

• Xl 26737 13 9290.0 10830,0 335,0 315.0 324.0 1.0 0,0 0
GR 167.0 9290,0 150.0 9370,0 145.0 9500,0 140.0 9620.0 140.0 9820.0
GR 137,7 9960,0 135.6 10120.0 135.6 10360,0 140,0 10550,0 145.0 10680.0
GR 150,0 10750,0 170,0 10830.0 175.0 10850.0
Tl Channelized Salt River
T2 City of Tempe File Name: RSSRP1,HC2

• T3 100 Year Floodplain with Levees

JOB PARAMETERS :
----------------

• Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 0 0,0 0 0,0 155000.0 116,42

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• 2 0 0.0 0,0 0,0 0,0 0,0 -6,0 0,0

Tl Channelized Salt River
T2 City of Tempe File Name: RSSRP1,HC2
T3 100 Year Floodplain with Levees

• JOB PARAMETERS :
----------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

• 0 0 0 0.0 0,0 205000,0 119.15

Jf NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

3 0.0 0,0 0,0 0.0 0.0 -6,0 0,0

Tl Channelized Salt River• i2 City of Tempe File Name: RSSRP1.HC2
T3 100 Year'Floodplain with Levees

, , I

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

JOB PARAMETERS :
----------------

• J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 0 0.0 0 0.0 250000.0 120.10

J2 NPROF InOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• 15 0 0.0 0.0 0.0 0.0 0.0 -6.0 0,0

• SPECIAL NOTE :
--------------

An asterisk (*l to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

• SUMMARY PRINTOUT: City of Tempe File Name: RSSRP1.HC2
----------------~- 100 Year Floodplain with Levees

Channelized Salt River

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy

• Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- -.------- --------- --------- --------- ---------

10035.000 97.20 .00 90000.00 112.21 113.45 10054.86 1029.10 21.39• 10035.000 97.20 .00 155000.00 116.42 118.21 14430.49 1049.59 19.57
10035.000 97.20 .00 205000.00 119.15 121.33 17314.01 1062.88 18.99
10035.000 97.20 .00 250000.00 120.10 122.99 18325.94 1067.50 23.52

10200.000 98.10 165.00 90000.00 112.60 113.80 10249.65 1028.79 20.07

• 10200.000 98.10 165.00 155000.00 116.78 118.53 14583.33 1047.35 18.86
10200.000 98.10 165.00 205000.00 119.49 121.64 17445.05 1059.42 18.46
10200.000 98.10 165.00 250000.00 120.57 123.38 18582.19 1064.18 22.39

10400.000 98.10 200.00 90000.00 113.04 114.19 10445.51 1025.76 18.77
10400.000 98.10 200.00 155000.00 117.19 118.91 14738.65 1044.21 18.13
10400.000 98.10 200.00 205000.00 119·69 m·OJ 17581.09 1056.25 17.91• 10400.000 98.10 409.00 250000.00 121.Q? m·82 18844.26 1061.55 21. 29

" ..
10600.QOO 9 .)0 200.00 90000.00 113.43 114.56 10529.44 1022.77 18.19

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2
PROJECT NUMBER : Channelized Salt River 11/09/1993• -------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSLj (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN nCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

10600.000 98.50 200.00 155000.00 117.56 119.27 14797.08 1044.11 17.88
10600.000 98.50 200.00 205000.00 120.27 122.36 17635.34 1058.06 17.75
10600.000 98.50 200.00 250000.00 121.56 124.25 19019.84 1064.80 20.71•
10800.000 99.00 200.00 90000.00 113.78 114.95 10342.26 1026.99 19.44
10800.000 99.00 200.00 155000.00 117 .90 119.65 14612.39 1045.16 18.69
10800.000 99.00 200.00 205000.00 120.60 122.74 17447.15 1057.05 18.40
10800.000 99.00 200.00 250000.00 121.96 124.68 18889.04 1063.04 21.18

• 11000.000 99.50 200.00 90000.00 114.24 115.33 10775.06 1031.99 17.06
11000.000 99.50 200.00 155000.00 118.37 120.01 15072.15 1050.35 16.96
11000.000 99.50 200.00 205000.00 121.07 123.10 17927.51 1062.37 16.92
11000.000 99.50 200.00 250000.00 122.54 125.10 19492.41 1068.90 19.20

11200.000 100.00 200.00 90000.00 114.63 115.66 11093.79 1026.35 15.39• 11200.000 100.00 200.00 155000.00 118.77 120.35 15372.93 1044.40 15.78
11200.000 100.00 200.00 205000.00 121.47 123.44 18212.69 1056.21 15.95
11200.000 100.00 200.00 250000.00 123.01 125.48 19846.06 1092.92 17.98

11400.000 100.40 200.00 90000.00 114.99 115.96 11408.64 1032.56 14.11
11400.000 100.40 200.00 155000.00 119.15 120.66 15751.05 1053.15 14.69• 11400.000 100.40 200.00 205000.00 121.88 123.76 18637.09 1066.61 14.94
11400.000 100.40 200.00 250000.00 123.50 125.83 20370.96 1074.62 16.69

11600.000 100.90 200.00 90000.00 115.36 116.22 12102.62 1029.30 11.57
11600.000 100.90 200.00 155000.00 119.57 120.94 16504.87 1058.54 12.69
11600.000 100.90 200.00 205000.00 122.32 124.05 19433.69 1072.80 13.12• 11600.000 100.90 200.00 250000.00 124.02 126.17 21262.50 1111.56 14.63

11800.000 101.40 200.00 90000.00 115.56 116.49 11589.90 1026.88 13.31
11800.000 101.40 200.00 155000.00 119.78 121.24 15991.26 1056.71 14.06
11800.000 101.40 200.00 205000.00 122.53 124.35 18920.24 1072.30 14.33
11800.000 101.40 200.00 250000.00 124.25 126.50 20775.39 1082.06 15.80•
12000.000 101.80 200.00 90000.00 115.82 116.76 11593.87 1028.58 13.33
12000.000 101.80 200.00 155000.00 120.06 121.52 16013.19 1055.66 13.98
12000.000 101.80 200.00 205000.00 122.82 124.64 18943.85 1069.61 14.23
pOOO.OOO 101.80 200.00 250000.00 124.58 126.82 20845.83 1078.57 15.57

• 12100.000 102.10 100.00 90000.00 115.93 116.91 11371. 39 1023.00 14.11
12100.000 102.10 100.00 155000.00 120.17 121.67 15765.97 1050.24 14.62
12100.000 102.10 100.00 205000.00 122.93 124.80 18679.20 1064.35 14.81
12100.000 102.10 100.00 250000.00 124.70 126.99 20570.82 1073.42 16.16

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

12200.000 102.30 100.00 90000.00 116.07 117. 05 11339.05 1016.35 14 .12
12200.000 102.30 100.00 155000.00 120.31 121.82 15719.75 1047.79 14.71

• 12200.000 102.30 100.00 205000.00 123.07 124.95 18632.40 1064.68 14.93
12200.000 102.30 100.00 250000.00 124.86 127.16 20540.62 1075.60 16.27

12400.000 102.80 200.00 90000.00 116.31 117.37 10885.31 991.32 15.66
12400.000 102.80 200.00 155000.00 120.54 122.17 15130.70 1018.15 16.09
12400.000 102.80 200.00 205000.00 123.28 125.31 17941.23 1032.16 16.26

• 12400.000 102.80 200.00 250000.00 125.07 127.55 19799.89 1041.33 17.63

12600.000 103.20 200.00 90000.00 116.66 117.67 11140.38 964.21 14.01
12600.000 103.20 200.00 155000.00 120.89 122.48 15291.32 1001. 90 15.25
12600.000 103.20 200.00 205000.00 123.63 125.63 18063.14 1020.94 15.71
12600.000 103.20 200.00 250000.00 125.46 127.90 19941.97 1033.65 17.08

• 12800.000 103.70 200.00 90000.00 116.92 117.97 10942.73 966.50 14.91
12800.000 103.70 200.00 155000.00 121.17 122.81 15121.54 1004.52 15.88
12800.000 103.70 200.00 205000.00 123.92 125.96 17912.60 1025.10 16.24
12800.000 103.70 200.00 250000.00 125.79 128.25 19844.48 1039.10 17.48

13000.000 104.20 200.00 90000.00 117.21 118.29 10800.94 972.24 15.69• 13000.000 lOUD 200.00 155000.00 121. 48 123.13 15020.75 1005.99 16.27
13000.000 104.20 200.00 205000.00 124.24 126.29 17816.38 1020.92 16.45
13000.000 lOUD 200.00 250000.00 126.12 128.61 19748.20 1031.12 17.60

13200.000 104.70 200.00 90000.00 117.50 118.62 10605.45 971.75 16.67
13200.000 104.70 200.00 155000.00 121.78 123.48 14817.25 1005.11 17.00• 13200.000 104.70 200.00 205000.00 124.54 126.64 17607.76 1019.93 17.08
13200.000 104.70 200.00 250000.00 126.44 128.98 19563.48 1030.19 18.13

13400.000 105.10 200.00 90000.00 117.83 118.97 10525.74 971.50 17.08
13400.000 105.10 200.00 155000.00 122.11 123.83 14749.72 1004.93 17.26
13400.000 105.10 200.00 205000.00 124.87 126.99 17542.72 1020.03 17.29• 13400.000 105.10 200.00 250000.00 126.80 129.35 19521.56 1030.59 18.27

13600.000 105.60 200.00 90000.00 118 .14 119.34 10270.37 962.95 18.32
13600.000 105.60 200.00 155000.00 122.42 124.21 ~4441.21 996.24 18.30
Q600.000 105.60 ~OO.OO 205000.00 125.17 127.37 17202.11 1011.96 18.27
P600.000 105.60 200.00 250000.09 127.11 129.75 19182.56 1023.09 19.18•
13800.000 106.10 200.00 90000.00 118.50 119.71 10193.08 968.96 18.94
13800.000 106.10 200.00 155000.00 122.78 124.58 14389.22 1001. 29 18.65
13800.000 106.10 200.00 205000.00 125.53 127.74 17162.28 1015.79 18.50
13800.000 106.10 200.~Q 2500QQ.0~ 127.4~ 130.14 19168.81 1026.15 19.31

>

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

• PROJECT NUMBER: Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

14000.000 106.50 200.00 90000.00 118.91 120.09 10294.07 978.98 18.58
14000.000 106.50 200.00 155000.00 123.19 124.95 14540.44 1010.78 18.24

• 14000.000 106.50 200.00 205000.00 125.94 128.11 17345.37 1024.30 18.06
14000.000 106.50 200.00 25000U.00 127.95 130.52 19406.12 1034.12 18.73

14200.000 107.00 200.00 90000.00 119.28 120.47 10293.66 991.84 18.91
14200.000 107.00 200.00 155000.00 123.57 125.32 14594.88 1025.36 18.35
14200.000 107.00 200.00 205000.00 126.34 128.48 17464.47 1042.02 18.05

• 14200.000 107.00 200.00 250000.00 128.37 130.90 19600.17 1054.25 18.57

14400.000 107.50 200.00 90000.00 119.65 120.87 10170.07 991.66 19.68
14400.000 107.50 200.00 155000.00 123.92 125.71 14446.46 1014.71 18.73
14400.000 107.50 200.00 205000.00 126.68 128.87 17252.69 1027.14 18.45
14400.000 107.50 200.00 250000.00 128.72 131.31 19360.15 1036.38 18.94

• 14665.000 108.20 265.00 90000.00 120.17 121.43 9977.16 990.61 20.94
14665.000 108.20 265.00 155000.00 124.40 126.24 14205.11 1003.21 19.52
14665.000 108.20 265.00 205000.00 127.13 129.40 16956.32 1011.32 19.17
14665.000 108.20 265.00 250000.00 129.18 131.86 19034.03 1017.40 19.58

14785.000 108.40 120.00 90000.00 120.44 121.68 10053.59 991.09 20.43• 14785.000 108.40 120.00 155000.00 124.65 126.48 14266.89 1013.73 19.50
14785.000 108.40 120.00 205000.00 127.41 129.64 17077.15 1026.08 19.07
14785.000 108.40 120.00 250000.00 129.48 132.11 19218.63 1035.40 19.38

15000.000 108.90 215.00 90000.00 120.87 122.13 9982.36 989.63 20.88
15000.000 108.90 215.00 155000.00 125.06 126.92 14182.78 1022.22 20.11• 15000.000 108.90 215.00 205000.00 127.81 130.06 17013.39 1038.70 19.61
15000.000 108.90 215.00 250000.00 129.90 132.53 19192.53 1051.21 19.84

15200.000 109.40 200.00 90000.00 121.28 122.56 9889.52 989.35 21. 53
15200.000 109.40 200.00 155000.00 125.45 127.33 14062.23 1021.51 20.67
15200.000 109.40 200.00 205000.00 128.18 130.47 16881. 46 1037.94 20.10• 15200.000 109.40 200.00 250000.00 130.28 132.95 19069.56 1050.51 20.25

15400.000 109.80 200.00 90000.00 121.72 122.99 9925.10 990.87 21. 32
15400.000 109.80 200.00 155000.00 125.86 127.74 14070.26 1013.12 20.41
15400.000 109.80 200.00 205000.00 128.58 13D.88 16847.52 1025.11 19.92
15400.000 109.80 200.00 250000.00 130.67 133.35 19008.72 1034.34 20.07• 15586.000 110.30 186.00 92000.00 122.08 123.45 9803.24 990.67 23.20
15586.000 llO.30 186.00 157000.00 126.21 128.18 13922.36 1012.84 21.67
15586.000 110.30 186.00 210000.00 128.88 131.35 16643.55 1024.61 21. 75
15586.000 llO.30 186.00 250000.00 131. 03 133.75 18865.46 1034.12 20.58

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2
PROJECT NUMBER: Channelized Salt River 11/09/1993• -------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000• SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

15710.000 110.60 124.00 92000.00 122.31 123.70 9714.04 988.62 23.85
15710.000 110.60 124.00 157000.00 126.55 128.52 13941.48 1011.52 21.54
15710.000 110.60 124.00 210000.00 129.33 131.76 16768.83 1024.03 21. 20

• 15710.000 110.60 124.00 250000.00 131.51 134.20 19022.06 1033.90 20.01

16000.000 111.30 290.00 92000.00 123.00 124.41 9654.83 988.24 24.31
16000.000 111.30 290.00 157000.00 127.17 129.16 13862.67 1029.23 22.48
16000.000 111.30 290.00 210000.00 129.94 132.39 16735.23 1041.72 21. 85
16000.000 111.30 290.00 250000.00 132.10 134.79 18991.19 1051.42 20.59

• 16200.000 111.70 200.00 92000.00 123.54 124.88 9889.66 1001. 28 22.82
16200.000 1ll.70 200.00 157000.00 127.68 129.61 14106.40 1034.93 21.36
16200.000 111.70 200.00 210000.00 130.45 132.82 16985.12 1046.74 20.92
16200.000 111.70 200.00 250000.00 132.57 135.20 19216.77 1055.81 19.90

• 16400.000 112.20 200.00 92000.00 123.98 125.36 9784.49 990.51 23.35
16400.000 112.20 200.00 157000.00 128.08 130.06 13913.71 1028.44 22.22
16400.000 112.20 200.00 210000.00 130.83 133.27 16757.54 1040.64 21. 76
16400.000 112.20 200.00 250000.00 132.93 135.63 18947.81 1049.95 20.74

16600.000 112.70 200.00 92000.00 124.45 125.83 9765.26 992.91 23.58• 16600.000 112.70 200.00 157000.00 128.52 130.51 13880.90 1031.47 22.47
16600.000 112.70 200.00 210000.00 131.26 133.71 16723.38 1043.39 21. 97
16600.000 112.70 200.00 250000.00 133.33 136.05 18897.72 1052.41 20.98

16800.000 113.20 200.00 92000.00 124.92 126.30 9755.89 994.75 23.71
16800.000 113.20 200.00 157000.00 128.97 130.96 13856.48 1033.39 22.66• 16800.000 113.20 200.00 210000.00 131.70 134.15 16693.41 1045.50 22.16
16800.000 113.20 200.00 250000.00 133.74 136.48 18848.27 1054.61 21.22

17000.000 113.60 200.00 92000.00 125.42 126.77 9872.65 996.61 22.85
17000.000 113.60 200.00 157000.00 129.45 131. 41 13956.87 1034.74 22.16
17000.000 113.60 200.00 210000.00 132.16 134.59 16784.68 1046.80 21. 80• 17000.000 113.60 200.00 250000.00 134.18 136.90 18896.88 1055.71 21.08

17200.000 114.10 200.00 92000.00 125.87 127.23 9833.49 996.91 23.17
17200.000 114.10 200.00 157000.00 129.88 131.86 13902.07 1034.93 22.46
17200.000 114.10 200.00 210000.00 132.59 135.04 16721.03 1046.95 22.08
17200.000 114.10 200.00 250000.09 134.59 137.33 18826.02 1055.83 21.34• ..

17400.000 114.60 200.00 92000.00 126.34 127.70 9816.33 1001.17 23.40
17400.000 114.60 200.00 157000.00 130.32 132.31 13861.18 1026.62 22.35
17400.000 114.60 200.00 210000.00 133.02 135.49 16646.86 1040.85 22.15
17400.000 114.60 200.00 250000.00 135. O~ 137!77 18723.94 1051.33 21.51,

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2
PROJECT NUMBER : Channelized Salt River 11/09/1993• -------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ftj (cfs) (ft MSL) (ft MSLj (sq ft) (ft) * 10,000• SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

17600.000 115.00 200.00 92000.00 126.81 128.16 9836.91 992.69 23.00
17600.000 115.00 200.00 157000.00 130.76 132.77 13809.60 1014.91 22.33
17600.000 115.00 200.00 210000.00 133.44 135.94 16539.32 1027.01 22.28• 17600.000 115.00 200.00 250000.00 135.40 138.22 18560.89 1035.89 21. 77

17800.000 115.50 200.00 92000.00 127.26 128.63 9792.58 990.60 23.29
17800.000 115.50 200.00 157000.00 131.19 133.22 13721.85 1012.43 22.74
17800.000 115.50 200.00 210000.00 133.87 136.40 16448.45 1024.46 22.62
17800.000 115.50 200.00 250000.00 135.81 138.66 18451.93 1033.21 22.13• 18000.000 116.00 200.00 92000.00 127.72 129.11 9724.18 988.42 23.76
18000.000 116.00 200.00 157000.00 131.63 133.69 13635.92 1010.60 23.16
18000.000 116.00 200.00 210000.00 134.30 136.87 16349.03 1022.68 23.02
18000.000 116.00 200.00 250000.00 136.24 139.12 18335.71 1031.43 22.54

• 18200.000 116.50 200.00 92000.00 128.18 129.59 9655.19 984.50 24.20
18200.000 116.50 200.00 157000.00 132.08 134.17 13530.56 1006.69 23.64
18200.000 116.50 200.00 210000.00 134.74 137.34 16230.69 1018.70 23.46
18200.000 116.50 200.00 250000.00 136.66 139.59 18179.90 1027.28 23.06

18400.000 116.90 200.00 92000.00 128.71 130.07 9821.01 998.34 23.24• 18400.000 116.90 200.00 157000.00 132.62 134.64 13759.73 1017.56 22.61
18400.000 116.90 200.00 210000.00 135.29 137.81 16502.89 1030.74 22.47
18400.000 116.90 200.00 250000.00 137.22 140.05 18493.19 1040.20 22.08

18600.000 117.40 200.00 92000.00 129.15 130.56 9664.36 981.65 24.01
18600.000 117.40 200.00 157000.00 133.02 135.12 13491.91 996.10 23.51

• 18600.000 117.40 200.00 210000.00 135.68 138.30 16150.13 1006.00 23.44
18600.000 117.40 200.00 250000.00 137.57 140.55 18065.59 1013.08 23.11

18800.000 117.90 200.00 92000.00 129.61 131.05 9559.92 969.78 24.52
18800.000 117.90 200.00 157000.00 133.46 135.62 13332.58 992.02 24.35
18800.000 117.90 200.00 210000.00 136.11 138.80 15964.27 1003.92 24.32• 18800.000 117.90 200.00 250000.00 138.00 141.04 17866.62 1012.43 23.97

19000.000 118.30 200.00 92000.00 130.10 131.54 9572.51 963.02 24.19
19000.000 118.30 200.00 157000.00 133.94 136.10 13312.40 985.33 24.26
19000.000 118.30 200.00 210000.00 136.59 139.29 15935.11 997.26 24.25
19000.000 118.30 200.00 250000.00 138.47 141.52 17818.10 1005.75 23.98• 19200.000 118.80 200.00 92000.00 130.58 132.03 9501. 24 955.78 24.56
19200.000 118.80 200.00 157000.00 134.41 136.61 13191.83 977.61 24.75
19200.000 118.80 200.00 210000.00 137.04 139.79 15784.13 989.39 24.78
19200.000 118.80 200.00 250000.00 138.91 142.03 17634.90 997.71 24.57

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ftj (cfs) (ft MSL) (ft MSLj (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

19400.000 119.30 200.00 92000.00 131.05 132.54 9399.91 947.27 25.15
19400.000 119.30 200.00 157000.00 134.88 137.12 13053.71 969.41 25.35
19400.000 119.30 200.00 210000.00 137.50 140.31 15616.78 981.29 25.39• 19400.000 119.30 200.00 250000.00 139.35 142.55 17441.41 989.65 25.21

19600.000 119.80 200.00 92000.00 131.54 133.06 9312.94 938.42 25.62
19600.000 119.80 200.00 157000.00 135.36 137.65 12936.18 960.77 25.81
19600.000 119.80 200.00 210000.00 137.98 140.84 15457.26 972.57 25.97
19600.000 . 119.80 200.00 250000.00 139.82 143.08 17254.86 980.89 25.82•
19800.000 120.20 200.00 92000.00 132.06 133.56 9332.33 930.14 25.15
19800.000 120.20 200.00 157000.00 135.87 138.16 12926.35 952.27 25.58
19800.000 120.20 200.00 210000.00 138.49 141.36 15436.44 963.99 25.79
19800.000 120.20 200.00 250000.00 140.32 143.60 17214.97 972.21 25.73

• 20000.000 120.70 200.00 92000.00 132.54 134.08 9232.40 920.11 25.70
20000.000 120.70 200.00 157000.00 136.35 138.69 12776.02 942.31 26.23
20000.000 120.70 200.00 210000.00 138.96 141. 91 15252.74 954.08 26.47
20000.000 120.70 200.00 250000.00 140.78 144.14 16999.27 962.30 26.46

20200.000 121.20 200.00 92000.00 133.04 134.61 9153.47 910.54 26.08• 20200.000 121.20 200.00 157000.00 136.85 139.24 12650.46 933.03 26.75
20200.000 121.20 200.00 210000.00 139.45 142.46 15099.58 945.14 27.03
20200.000 121.20 200.00 250000.00 141.27 144.70 16823.19 953.57 27.06

20400.000 121.60 200.00 92000.00 133.58 135.13 9222.65 910.78 25.39
20400.000 121.60 200.00 157000.00 137.41 139.77 12743.54 927.32 25.84• 20400.000 121.60 200.00 210000.00 140.02 142.99 15180.24 938.60 26.26
20400.000 121.60 200.00 250000.00 141.83 145.24 16886.80 946.42 26.40

20600.000 122.10 200.00 92000.00 134.06 135.65 9081. 97 891.29 26.03
20600.000 122.10 200.00 157000.00 137.88 140.32 12525.39 913.51 26.90
20600.000 122.10 200.00 210000.00 140.49 143.56 14920.86 925.24 27.36• 20600.000 122.10 200.00 250000.00 142.29 145.81 16596.23 933.35 27.54

20782.000 122.50 178.00 92000.00 134.52 136.12 9079.72 887.82 25.93
20782.000 122.50 178.00 157000.00 138.37 140.80 12554.99 920.26 26.95
20782.000 122.50 178.00 210000.00 141. 01 144.05 15001.94 936.07 27.27
20782.000 122.50 m.QO 250000.00 142.84 146.31 16722.03 947.02 27.36• 20800.000 122.53 18.00 92000.00 134.58 136.16 9098.36 887.88 25.75
20800.000 122.53 18.00 157000.00 138.43 140.85 12571. 95 920.37 26.84
20800.000 122.53 18.00 210000.00 141.07 144.10 15019.85 936.18 27.17
20800.000 122.53 18.00 250000.00 142.89 146.36 16740.33 947.13 27.26

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2
PROJECT NUMBER: Channelized Salt River 11/09/1993• -------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000• SECNO ELMIN XLCH Q' CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

21000.000 122.86 200.00 92000.00 135.16 136.67 9328.00 890.98 23.80
21000.000 122.86 200.00 157000.00 139.04 141.37 12812.95 903.20 24.58
21000.000 122.86 200.00 210000.00 141.67 144.63 15195.05 911.45 25.26• 21000.000 122.86 200.00 250000.00 143.47 146.89 16842.24 917.12 25.65

21050.000 123.20 50.00 92000.00 135.25 136.82 9147.46 890.66 25.38
21050.000 123.20 50.00 157000.00 139.13 141.53 12630.45 902.96 25.76
21050.000 123.20 50.00 210000.00 141.76 144.80 15012.68 911.28 26.29
21050.000 123.20 50.00 250000.00 143.56 147.06 16660.03 916.99 26.59

• 21150.000 123.40 100.00 92000.00 135.53 137.07 9215.63 890.90 24.77
21150.000 123.40 100.00 157000.00 139.60 141.91 12872.62 903.81 24.22
21150.000 123.40 100.00 210000.00 142.39 145.27 15404.56 912.64 24.18
21150.000 123.40 100.00 250000.00 144.31 147.60 17165.05 918.73 24.14

• 21200.000 123.19 50.00 92000.00 135.78 137 .20 9617.45 890.70 21. 50
21200.000 123.19 50.00 157000.00 139.87 142.04 13286.84 902.96 21.79
21200.000 123.19 50.00 210000.00 142.67 145.40 15826.36 911.34 22.08
21200.000 123.19 50.00 250000.00 144.60 147.74 17589.74 917.12 22.22

21400.000 123.52 200.00 92000.00 136.24 137.63 9721.32 891.13 20.76

• 21400.000 123.52 200.00 157000.00 140.37 142.48 13473.98 926.54 21.49
21400.000 123.52 200.00 210000.00 143.22 145.85 16141.89 943.07 21. 59
21400.000 123.52 200.00 250000.00 145.20 148.19 18015.91 954.51 21.57

21600.000 123.85 200.00 92000.00 136.71 138.04 9963.09 917.03 19.79
21600.000 123.85 200.00 157000.00 140.91 142.90 13861.07 940.58 19.87

• 21600.000 123.85 200.00 210000.00 143.80 146.28 16597.92 956.78 19.97
21600.000 123.85 200.00 250000.00 145.79 148.62 18516.68 967.97 19.98

21800.000 124.18 200.00 92000.00 137.10 138.43 9920.18 891.87 19.43
21800.000 124.18 200.00 157000.00 141.29 143.31 13737.13 927.92 20.19
21800.000 124.18 200.00 210000.00 144.16 146.70 16430.36 944.18 20.38

• 21800.000 124.18 200.00 250000.00 146.15 149.04 18317.40 955.41 20.44

22000.000 124.51 200.00 92000.00 137.50 138.82 9965.91 892.00 19.14
22000.000 124.51 200.00 157000.00 141.71 143.72 13814.75 928.14 19.83
22000.000 124.51 200.00 210000.00 144.60 147.11 16515.67 944.25 20.04
22000.000 124.51 200.00 250000.00 146.59 149.45 18405.50 955.36 20.12

• 22200.000 124.84 200.00 92000.00 137.89 139.20 10008.42 892.37 18.88
22200.000 124.84 200.00 157000.00 142.12 144.11 13874.02 928.76 19.56
22200.000 124.84 200.00 210000.00 145.02 147.51 16581.66 944.71 19.79
22200.000 124.84 200.00 250000.00 147.01 149.85 18487.87 955.79 19.83

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2

• PROJECT NUMBER : Channelized Salt River 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSLj (ft) (cfs) (ft MSL) (ft MSLI (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

22400.000 125.18 200.00 92000.00 138.27 139.58 10040.58 892.45 18.68
22400.000 125,18 200.00 157000,00 142.53 144.50 13919.75 928,79 19,35

• 22400,000 125,18 200.00 210000.00 145,43 147,90 16639,09 944,64 19.56
22400.000 125,18 200.00 250000,00 147.42 150.25 18536.66 955,54 19,65

22600,000 125,51 200.00 92000.00 138.67 139.95 10131.76 892.87 18.14
22600.000 125.51 200.00 157000,00 142.95 144.89 14056.75 929.58 18,75
22600,000 125,51 200.00 210000.00 145,86 148,29 16785,85 945,28 19.01
22600.000 125.51 200.00 250000,00 147,86 150,64 18688.17 956,07 19,14•
22800.000 125.84 200,00 92000,00 139.04 140,31 10160.07 892,92 17,97
22800,000 125,84 200,00 157000.00 143,33 145,26 14088,07 929,50 18.61
22800.000 125,84 200.00 210000.00 146,25 148,67 16821.11 945.05 18,87
22800.000 125.84 200,00 250000,00 148,26 151.02 18725,05 955.74 19.01

• 23000.000 126.70 200.00 92000.00 139.37 140,70 9928,73 891.31 19,35
23000.000 126.70 200,00 157000,00 143.67 145.66 13857.52 927.77 19.61
23000.000 126,70 200.00 210000.00 146,59 149,08 16588,52 943,15 19,72
23000,000 126,70 200.00 250000,00 148.59 151.43 18489,85 953.72 19.77

23200.000 126,50 200.00 92000,00 139,84 141.07 10311.64 893.51 17, 12• 23200.000 126,50 200.00 157000.00 144,17 146.05 14281. 77 930.31 17,80
23200,000 126.50 200,00 210000,00 147,11 149,47 17037.10 945,63 18,11
23200.000 126.50 200,00 250000,00 149,13 151.83 18953.85 956.14 18,27

23400,000 126,83 200.00 92000.00 140,18 141.42 10297.04 891.86 17,17
23400.000 126,83 200,00 157000,00 144.53 146,40 14286.13 928,67 17,75• 23400.000 126,83 200,00 210000.00 147,47 149.83 17041.11 943,85 18,05
23400.000 126.83 200,00 250000.00 149.49 152,19 18956,49 954,26 18,22

23600,000 127.16 200.00 92000,00 140.52 141,76 10299.76 891.84 17.15
23600,000 127,16 200,00 157000,00 144,88 146.76 14290,18 928.44 17,73
23600,000 127.16 200,00 210000,00 147,84 150,19 17050.82 943.48 18.01• 23600,000 127.16 200,00 250000,00 149.86 152.56 18968.85 953,80 18,17

23800.000 127,46 200,00 92000,00 140.87 142,10 10311.47 892.07 17.09
23800.000 127.46 200,00 157000.00 145,25 147.11 14314,86 928.73 17,64
23800,000 127.46 200,00 2100~O.OO 14~,20 150,55 17083,13 943.65 17.90
23800.000 1n·46 200,00 250000,00 150.23 152.92 19005.33 953.88 18.06• 24000.000 127.82 200,00 92000·00 141.26 142.44 10576.13 892,28 15,72
24000,000 127,82 200.00 157000.00 145,67 147,46 14610.62 928.92 16.48
24000,000 127.82 200.00 210000,00 148.64 150.91 17396.92 943,77 16,86
24000.000 127.82 200,00 250000,00 150,68 153.28 19330.07 953,95 17.07

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRPl.HC2
PROJECT NUMBER: Channelized Salt River 11/09/1993• -------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (efs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000• SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

24200.000 128.15 200.00 92000.00 141.61 142.75 10738.20 892.53 14.95
24200.000 128.15 200.00 157000.00 146.04 147.79 14811.80 929.29 15.76
24200.000 128.15 200.00 210000.00 149.04 151.24 17613.84 944.08 16.18• 24200.000 128.15 200.00 250000.00 151.08 153.62 19556.64 954.19 16.43

24400.000 128.48 200.00 92000.00 141.96 143.04 11014.09 908.68 14.02
24400.000 128.48 200.00 157000.00 146.42 148.10 15109.87 926.71 14.65
24400.000 128.48 200.00 210000.00 149.43 151.56 17914.25 938.85 15.15
24400.000 128.48 200.00 250000.00 151.48 153.95 19850.95 947.14 15.45• 24600.000 128.81 200.00 92000.00 142.28 143.32 11239.63 921.40 13.33
24600.000 128.81 200.00 157000.00 146.79 148.39 15443.02 943.94 13.93
24600.000 128.81 200.00 210000.00 149.83 151.87 18340.54 959.16 14.38
24600.000 128.81 200.00 250000.00 151. 91 154.26 20348.71 969.57 14.63

• 24800.000 129.14 200.00 92000.00 142.54 143.59 11166.57 892.58 13.13
24800.000 129.14 200.00 157000.00 147.05 148.68 15289.86 928.86 14.18
24800.000 129.14 200.00 210000.00 150.09 152.17 18140.85 943.46 14.67
24800.000 129.14 200.00 250000.00 152.17 154.57 20114.50 953.43 14.96

24955.000 129.40 155.00 92000.00 142.63 143.89 10238.04 929.47 17.78• 24955.000 129.40 155.00 157000.00 147.14 148.99 14492.70 956.55 17.03
24955.000 129.40 155.00 210000.00 150.19 152.48 17479.69 991.93 16.73
24955.000 129.40 155.00 250000.00 152.27 154.88 19559.09 1004.51 16.57

25115.000 129.61 160.00 92000.00 142.89 144.19 10084.98 910.79 18.20
25115.000 129.61 160.00 157000.00 147.37 149.28 14294.78 980.80 17.55

• 25115.000 129.61 160.00 210000.00 150.41 152.77 17326.29 1007.40 17.25
25115.000 129.61 160.00 250000.00 152.49 155.17 19429.34 1013.52 17.04

25315.000 129.82 200.00 92000.00 143.25 144.55 10056.43 898.92 18.01
25315.000 129.82 200.00 157000.00 147.71 149.64 14274.79 1024.55 17.66
25315.000 129.82 200.00 210000.00 150.75 153.12 17461.17 1060.88 17.27• 25315.000 129.82 200.00 250000.00 152.84 155.51 19678.32 1073.38 17.02

25515.000 130.03 200.00 92000.00 143.52 144.98 9483.18 847.90 20.21
25515.000 130.03 200.00 157000.00 147.91 150.09 13463.16 1021.36 20.15
25515.000 130.03 200.00 210000.00 150.96 153.56 16758.54 1097.61 20.58
25515.000 130.03 200.00 250000.00 153.06 155.93 19072.04 1109.73 19.74

• 25715.000 130.24 200.00 92000.00 144.06 145.37 10022.65 880.69 17.71
25715. 000 130.24 200.00 157000.00 148.54 150.49 14256.31 1096.15 17.60
25715.000 130.24 200.00 210000.00 151.59 153.96 17680.87 1132.20 17.10
25715.000 130.24 200.00 250000.00 153.67 156.32 20049.85 1145.34 16.79

•

•
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PROJECT TITLE : City of Tempe File Name: RSSRP1.HC2
PROJECT NUMBER: Channelized Salt River 11/09/1993• -------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000

• SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

25915.000 130.45 200.00 92000.00 144.49 145.72 10346.83 883.03 15.98
25915.000 130.45 200.00 157000.00 148.98 150.84 14661.46 1144.45 16.24
25915.000 130.45 200.00 210000.00 152.05 154.30 18251.56 1180.47 15.86• 25915.000 130.45 200.00 250000.00 154.15 156.66 20740.48 1194.06 15.58

26115.000 130.66 200.00 92000.00 144.84 146.03 10496.06 862.65 15.32
26115.000 130.66 200.00 157000.00 149.36 151.17 14890.96 1195.51 15.62
26115.000 130.66 200.00 210000.00 152.44 154.62 18655.49 1230.45 15.22
26115.000 130.66 200.00 250000.00 154.55 156.97 21267.70 1243.51 14.91• 26273.000 130.86 158.00 92000.00 145.14 146.27 10747.74 874.34 14.41
26273.000 130.86 158.00 157000.00 149.68 151.41 15231.08 1249.21 14.77
26273.000 130.86 158.00 210000.00 152.78 154.86 19164.66 1277.95 14.38
26273.000 130.86 158.00 250000.00 154.91 157.21 21897.59 1291. 93 14.06

• 26395.000 131.03 122.00 92000.00 145.22 146.58 9831.64 805.37 17.39
26395.000 131.03 122.00 157000.00 149.71 151.79 13870.26 1181.52 17.97
26395.000 131.03 122.00 210000.00 152.79 155.25 17936.19 1341. 98 17.30
26395.000 131.03 122.00 250000.00 154.92 157.58 20806.45 1355.05 16.65

26413.000 131.05 18.00 93000.00 145.79 147.05 10294.41 833.39 15.37• 26413.000 131.05 18.00 160000.00 150.60 152.51 14996.77 1329.34 15.55
26413.000 131.05 18.00 215000.00 153.82 156.08 19306.34 1349.17 15.00
26413.000 131.05 18.00 250000.00 156.00 158.35 22266.47 1362.62 13.87

* 26737.000 135.60 324.00 93000.00 146.28 147.94 8994.03 1231.36 41.86
f6737.000 135.60 ~24.00 160000.00 151.60 153.14 16065.96 1393.93 21.15

• f6!J7.000 135.60 324.00 215000.00 155.00 156.65 20859.47 1423.56 16.46
26737.000 135.60 324.00 250000.00 157.18 158.87 23992.06 1442.59 14.21

•

•

•

•

.j

': 1

! I'

, i

; ,



•
PROJECT TITLE : City of Tempe File Name: RSSRPl,HC2
PROJECT NUMBER : Channelized Salt River

SUMMARY OF WARNING AND STATUS MESSAGES :

11/09/1993

•

•

•

•

•

•

•

•

•

•

Section 26737, profile 1, conveyance change outside acceptable range.

1 Warning and status message(s) generated

END OF OUTPUT
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PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984

•
:::::=====================:
B0SSHE C- 2 (tm)

11/10/1993

•

•
PROGRAM ORIGIN :

::=::===:=:::::::::::======

Copyright (Cl 1988-92 Boss Corporation
All Rights Reserved

Version : 3.00
Serial Number: 0010149.250

Licensed to CRSS Civil Engineers, Inc.

",Boss Hec-2 (tm) is an enhanced version of the U.S. Army Corps of Engineers
Hydrologic Engineering Center HEC-2 program for water-surface profile
computations. Program based upon the September 1990 version, updated on
August 1991.

_CLAIMER :

Boss Hec-2 (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be

• carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss Hec-2 error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the

• correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall

• not exceed the purchase price of this software.

PROJECT DESCIUPTION :

• PROJECT TITLE : CORP OF ENGINEERS DATA
PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984
DESCRIPTION : 100-YEAR FLOODPLAIN
ENGINEER : U. S. Army Corps of Engineers
DATE OF RUN : 11/10/1993
TIME OF RUN : 5:11 pm

•

•



PROJECT TITLE : CORP OF ENGINEERS DATA
PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984 11/10/1993

•
Tl SALT RIVER FLOOD INSUR. STUDY 1983-1984
T2 CORP OF ENGINEERS DATA
T3 100-YEAR FLOODPLAIN

•JOB PARAMETERS :
----------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

• 2 0 0 0.0 0.0 93000,0 1146.28

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0,0 0,0 0,0 0,0 0,0 -6.0 0,0

•USER-DEFINED SUlWRY TABLES (J3) :
----------------------------------

38 42 39 43 3 25
REQUESTED CROSS-SECTION PRINTOUTS (J5) :
e--------------------------------------

-10 -10

NC 0.05 0.05 0,035 0,1 0,3
Xl 21,725 13 9290,0 10830.0 0,0 0,0 0,0 1.0 0,0

• 10 0,0 0,0 0.0 0,0 0,0 0,0 1163.0 ll63,0
GR 1167,0 9290,0 1150.0 9370,0 ll45.0 9500.0 1140,0 9620,0 1140,0 9820,0
GR 1137,7 9960,0 1135,6 10120,0 1135,6 10360,0 1140,0 10550.0 ll45,0 10680,0
GR 1150,0 l075p 1170,0 10830,0 1175.0 10850.0

Mill Avenue Bridge

Ij-l Avenue Bridge

Xl 21.795 14 9300,0 ll090,0 560,0 llO.O 370.0 1.0 0.0 0
X3 10 0.0 0,0 0,0 0,0 0.0 0.0 1169.0 1169.0
GR 1174,0 9300.0 ll55,0 9370,0 ll50.0 9400.0 1145.0 9480,0 ll40.0 9580,0
GR 1135,7 9860.0 1135,7 10300,0 1140.0 10550.0 ll45.0 10650,0 ll50.0 10750,0.. 1155.0 10830.0 1160,0 10880.0 1170,0 11000.0 1175,0 11090.0

SB 1.05 1.18 2.5 0,0 1460.0 63.0 44704.0 0.0 1137.0 1136,8
Xl 21.809 0 0,0 0.0 70,0 70.0 70.0 1.0 0,0 0
X2 0,0 0,0 I 1169,0 1175.0 0.0 0 0,0 0,0
X3 10 0.0 0,0 0,0 0.0 0,0 0,0 1175.0 1175,0

* -2 9300.0 1175.0 0.0 11090,0 1175,0 0,0

•

•
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PROJECT TITLE : CORP OF ENGINEERS DATA
PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984 11/10/1993

•
NC 0.04 0.04 0.03 0.1 0.3
Xl 21.837 15 9400.0 10900.0 100.0 200.0 150.0 1.0 0.0 0
X3 10 0.0 0.0 9400.0 0.0 0.0 0.0 0.0 0.0
GR 1165.0 8850,0 1160,0 9000.0 1155.0 9070,0 1150,0 9400,0 1145,0 9520,0

• 1142.5 9660.0 1136,0 9810,0 1136,0 10380.0 1140.0 10530.0 1150,0 10600,0
GR 1155.0 10710.0 1155,0 10900,0 1151.0 11150,0 1160.0 11200,0 ll75.0 11250.0

NC 0.0 0.0 0,0 0.1 0.3
Xl 21. 937 18 9350,0 10480.0 330.0 860.0 528,0 1.0 0,0
X3 10 0,0 0.0 0.0 0,0 0.0 0.0 0,0 0,0

.R 1175.0 8560,0 ll70,0 8720.0 1165,0 8770.0 1160,0 8950.0 1159,5 9020.0
GR 1155,0 9040.0 1150.0 9350.0 1145,0 9570.0 1140.0 9650.0 1138.0 9670,0
GR 1138.0 9740,0 1145,0 9800,0 1138.0 9870.0 1138,0 10470.0 1155,0 10480,0
GR 1156,0 11130, 0 ll62.0 11160,0 ll75,0 11220.0

Xl 22.037 19 9210.0 10540.0 470,0 565.0 528,0 1.0 0.0
eJ 10 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0.0

GR 1175.0 8570.0 1165.0 8800.0 1155.0 9100.0 1152.0 9150.0 1155.0 9210.0
GR 1150.0 9330.0 1145.0 9460.0 1140.0 9550.0 1145.0 9720.0 1150.0 9770.0
GR 1139,0 9850.0 1139.0 10270.0 1140,0 10290.0 1140.0 10480.0 1145,0 10520,0
GR 1155.0 10540.0 1155.0 10920.0 1162.0 10930.0 1175,0 11050,0

.1 22.137 17 9150.0 10550.0 510.0 540,0 528.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR ll65.0 8820.0 1161.0 9150.0 1150.0 9210.0 1145.0 9270.0 1141.0 9400.0
GR 1145.0 9520.0 1145.0 9680.0 1155,0 9730.0 1145.0 9790.0 1140.0 9830.0
GR 1140.0 10230,0 1143. 0 10400.0 1145.0 10520.0 1155.0 10550.0 1155.0 11000.0
GR ll60.0 11020.0 1175,0 11150.0

•Xl 22.237 15 8880.0 10550.0 520,0 535,0 528.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1165.0 8770.0 1161.0 8880.0 1150.0 8990.0 1145.0 9030.0 1145.0 9500.0
GR 1150.0 9590.0 1157.0 9630,0 1141.0 9750.0 1141.0 10350.0 1141.0 10370.0
GR 1155.0 10550.0 1150.0 10970.0 1155.0 11300.0 1160.0 11340,0 ll75.0 11520.0

•Xl 22.337 18 8950.0 10520.0 520.0 540,0 528,0 1.0 0,0
X3 lO 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
GR ll65.0 8530.0 ll60.0 8790,0 1155,0 8950,0 1150.0 9020.0 1147.0 9300.0
GR 1145.0 9480.0 1150.0 9530.0 1157.0 9590.0 1150.0 9640.0 1145.0 9690.0
GR 1142,0 9720.0 1142.0 10350.0 1150,0 10410,0 1155.0 10520.0 1156.5 10890.0

til 1157,0 11250.0 1160.0 11320.0 1175.0 11520,0

Xl 22.437 14 8970.0 10370.0 550,0 500.0 528.0 1.0 0.0 0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR ll65.0 8290.0 ll60.0 8700.0 1155,0 8970.0 1150.0 9000.0 1149.0 9370.0
GR 1150.0 9520.0 1157.0 9590.0 1145.0 9670.0 1143.0 9710.0 1143.0 10320.0

til 1160.0 10370.0 ll61.5 10630,0 1160,0 11520.0 1165.0 11670.0

Xl 22.537 25 8880,0 10420.0 540,0 510,0 528,0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0.0
GR ll65.0 7050.0 1160.0 7150.0 1159.0 7380.0 1160.0 7600,0 1160.0 7900.0
GR 1159.0 8110.0 1160.0 8430.0 1161.0 8700,0 1160,0 8880,0 1155.0 9000.0

•

•
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•
GR 1150.0 9020, a 1150.a 9270 .0 1149.0 9350.0 1150,a 9430.0 1155,a 9580. a
GR 1158,0 9650.0 1150,0 9760,0 1144,a 9800.0 1144,a 10360,0 1160. a 10420.0
GR 1156,5 10800.0 1158.a 11370.0 1158.5 11930.0 1160,a 12300.0 1165,a 12350.a

• 0.0 0.0 0.0 0.3 0.5
Xl 22,637 20 8990.0 10500.a 510. a 540.0 528.0 1.0 0.0
X3 10 O. a 0.0 0,0 0,0 0.0 0.0 0.0 0.0
GR 1165,a 6300. a 1161.0 6870. a 1161.5 7280 .0 1160.a 8450.0 1161.5 8720.0
GR 1160.0 8850. a 1155,0 8990,0 1150,0 9100.0 1146.a 9250.0 1150.a 9340.0
GR 1150,a 9650,0 1145,0 9850. a 1145.0 10370.0 1155.a 10430.0 1158.0 10500.0-. 1162.a 11450,a 1160.0 11620,0 1160.0 12230.0 1165,0 12480,0 1170.0 12570,0

Rural Road Bridge

Rural Road Bridge

Xl 22,662 16 9050.0 10480.0 130.0 130.0 130.0 1.0 0.0 0., 10 o. a 0,0 0,0 0.0 0,0 0.0 1165.0 1165.a
GR 1165. a 6770. a 1164.0 6930.0 1163.5 7490.0 1162.5 8000.0 1160.9 8560.0
GR 1165,a 8850. a 1172.0 9050,0 1145,5 9145.0 1145.5 10398.0 1172.a 10480.0
GR 1165.0 10690.a 1160.0 10950.0 1160.0 11340.0 1162.0 11590.0 1162.0 12300.0
GR 1165. a 12640.0

(j3 1.2 1.6 2.5 0.0 1253.0 100.0 24000,0 0.45 1145.5 1145.4
Xl 22.681 a 0.0 0,0 100.0 100,0 100.0 1.0 0.0 a
X2 0.0 0,0 1 1165,a 1163.0 0.0 0 0,0 0.0
X3 10 0,0 0.0 0.0 0,0 0.0 0,0 1160.9 1160.9
BT -16 6770.0 1165.0 0.0 6930.0 1164.0 O. a 7490.0 1163,5 o. a
BT 8000.0 1162.5 0.0 8560. a 1160.9 o. a 8850.0 1165. a 0.0.T 9050. a 1172.0 0.0 9051.0 1172.0 1165.0 10480.0 1172.0 1165.a
BT 10481.0 1172.0 0.0 10690.0 1165.a 0.0 10950.0 1160.0 0.0
BT 11340,a 1160.0 0.0 11590 ,0 1162.a 0.0 12300,0 1162.a o. a
BT 12640.0 1165.0 0.0

Xl 22.799 27 9050, a 10655.0 640.0 590 .0 625.0 1.0 0,0 0

~ 1165. a 6760. a 1161.5 7440,0 1161.5 7441. a 1161.5 7442,0 1161.5 7443, a
GR 1162.5 8755. a 1160.0 8880.0 1160.5 8930.0 1160.a 9000.0 1160.a 9050. a
GR 1155,a 9065. a 1152.5 9330.0 1150.0 9500. a 1146.a 9620. a 1146.a 10430.0
GR 1150,a 10470.0 1160.0 10500.0 1162.5 10655.a 1160.a 10900.0 1157.0 10930.0
GR 1160. a 10950,a 1163. a 11450.0 1165.0 11750.a 1168.0 12200.0 1168.0 12650,a
GR 1170.0 12690.0 1173.5 12950.0

•NC 0,05 0.05 0.035 0.1 0,3
Xl 23.000 27 8725. a 10920,0 1040.a 1065.0 1060,0 1.0 0,0 0
X3 10 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1167.a 8500. a 1167.a 8501.0 1167.a 8502.0 1167.a 8503.0 1167.0 8504. a
GR 1165.0 8725. a 1164.a 8780.0 1160.a 8850.0 1160.a 9050.0 1155.0 9060 .0

~
1150 .0 9110.0 1150.0 9295.0 1150,0 9490. a 1155.a 9940.0 1150.a 10045.0
1147.0 10330,0 1150.0 10355.0 1155.0 10445.0 1155.0 10765.a 1160.a 10795.a

GR 1165.a 10820.0 1167. a 10920.0 1167, a 11260.0 1165,0 11500,0 1168.0 12040.a
GR 1170.0 12350.0 1174.0 12820,0

Xl 23.199 22 9270.0 10810.0 1040.0 1060.0 1050.a 1.0 0.0 0

•
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•,
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1167.0 8660.0 1165.0 8810.0 1164.0 8975.0 1165.0 9040.0 1165.0 9270.0
GR 1160.0 9320.0 1155.0 9340.0 1150.0 9380.0 1150.0 9480.0 1155.0 9660.0
GR 1155.0 9965.0 1153.0 10265.0 1155.0 10580.0 1160.0 10660.0 1165.0 10690.0

* 1170.0 10810.0 1170.0 12000.0 1173.0 12250.0 1170.0 12460.0 1170.0 12550.0
GR 1175.0 12620.0 1178.0 12705.0

Xl 23.398 27 9315.0 10770.0 1175.0 915.0 1052.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1171.0 8500.0 1170.0 8600.0 1170.0 9315.0 1165.0 9400.0 1160.0 9470.0

• 1151.0 9610.0 1151.0 9810.0 1155.0 9925.0 1155.0 10130.0 1157.0 10290.0
GR 1155.0 10470.0 1155.0 10690.0 1160.0 10750.0 1165.0 10770.0 1165.0 10860.0
GR 1160.0 10920.0 1165.0 10955.0 1166.5 11050.0 1165.0 11130.0 1165.0 11190.0
GR 1170.0 11270.0 1173.0 11300.0 1170.0 11330.0 1171.0 11660.0 1173.0 11955.0
GR 1175.0 12235.0 1177.0 12410.0

.1 23.597 26 8920.0 11050.0 1047.0 1052.0 1050.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1172.0 8245.0 1170.0 8580.0 1170.0 8775.0 1174.5 8920.0 1170.0 9005.0
GR 1165.0 9025.0 1165.0 9180.0 1166.0 9360.0 1165.0 9550.0 1160.0 9620.0
GR 1155.0 9640.0 1152.0 9710.0 1152.0 10135.0 1155.0 10260.0 1160.0 10390.0
GR 1162.0 10595.0 1164.5 10800.0 1165.0 10950.0 1170.0 11040.0 1173.0 11050.0

• 1170.0 11060.0 1170.0 11450.0 1173.0 11790.0 1175.0 12050.0 1175.0 12310.0
GR 1176.0 12365.0

McClintock Drive Bridge

McClintock Drive Bridge

.1 23.649 8 9320.0 10510.0 200.0 340.0 270.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 1175.0 1175.0
GR 1173.0 8200.0 1170.0 8640.0 1182.0 9320.0 1150.0 9410.0 1150.0 10420.0
GR 1182.0 10510.0 1170.0 11370.0 1175.0 11970.0

SB 1.05 1.6 2.5 0.0 1044.0 90.0 25600.0 2.5 1150. I 1150.0.1 23.658 0 0.0 0.0 45.0 45.0 45.0 1.0 0.0 0
X2 0.0 0.0 I 1175.0 1170.0 0.0 0 0.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 1182.0 1182.0
BT -7 8200.0 1173.0 0.0 8640.0 1170.0 0.0 9320.0 1182.0 0.0
BT 9320.0 1182.0 1175.0 10510.0 1182.0 1175.0 11370.0 1170.0 0.0
BT 11970.0 1175.0 0.0

•Xl 23.667 6 9320.0 10510.0 45.0 45.0 45.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 1175.0 1175.0
GR 1173.0 8200.0 1170.0 8640.0 1182.0 9320.0 1150.1 9410.0 1150.1 10420.0
GR 1182.0 10510.0
Tl SALT RIVER FLOOD INSUR. STUDY 1983-1984

• CORP OF ENGINEERS DATA
T3 100-YEAR FLOODPLAIN

•

•



PROJECT TITLE : CORP OF ENGINEERS DATA
PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984 11/10/1993

•
JOB PARAMETERS :
----------------

.1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 0 0.0 0 0.0 160000.0 1151.60

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• 2 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

Tl SALT RIVER FLOOD INSUR. STUDY 1983-1984
T2 CORP OF ENGINEERS DATA
13 100-YEAR FLOODPLAIN

•JOB PARAMETERS :
----------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

• 0 0.0 0.0 215000.0 1155.00

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

3 0 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

_1 SALT RIVER FLOOD INSUR. STUDY 1983-1984
T2 CORP OF ENGINEERS DATA
T3 100-YEAR FLOODPLAIN

JOB PARAMETERS :
.--------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVlNS Q WSEL FQ

0 0 0 0.0 0.0 250000.0 1157.18

.2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC lBW CHNIM ITRACE

15 0 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

•
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PROJECT TITLE : CORP OF ENGINEERS DATA
PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984 11/10/1993•

SPECIAL NOTE :
--------------

An asterisk (*) to the left of the cross-section number indicates a special
~note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

S~MRY PRINTOUT : CORP OF ENGINEERS DATA
------------------ 100-YEAR FLOODPLAIN

SALT RIVER FLOOD INSUR. STUDY 1983-1984•Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft r4SLj (ft) (cfs) (ft MSL) (ft MSLj (sq ftl (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S

e--------- --------- --------- --------- --------- --------- --------- --------- ---------

21.725 1135.60 .00 93000.00 1146.28 1147.94 8989.22 1231.20 41.93
21.725 1135.60 .00 160000.00 1151.60 1153.14 16065.13 1393.93 21.15
21.725 1135.60 .00 215000.00 1155.00 1156.65 20854.84 1423.53 16.47
21. 725 1135.60 .00 250000.00 1157.18 1158.87 23978.90 1442.51 14.24

e
21.795 1135.70 370.00 93000.00 1148.02 1148.94 12076.00 1278.63 16.49
21.795 1135.70 370.00 160000.00 1152.61 1153.80 18287.16 1407.53 13.91
21.795 1135.70 370.00 215000.00 1155.84 1157.21 22945.44 1471.57 12.52
21. 795 1135.70 370.00 250000.00 1157.93 1159.36 26047.91 1500.14 11.38

e 21. 809 1135.70 70.00 93000.00 1148.12 1149.02 12211.22 1282.43 15.95
21. 809 1135.70 70.00 160000.00 1152.74 1153.91 18468.96 1410.37 13.50
21. 809 1135.70 70.00 215000.00 1155.99 1157.33 23156.83 1473.53 12.16
21. 809 1135.70 70.00 250000.00 1158.08 1159.49 26266.71 1502.13 11. 09

21. 837 1136.00 150.00 93000.00 1148.18 1149.33 10784.21 1143. 56 15.23

• 21. 837 1136.00 150.00 160000.00 1152.71 1154.21 16245.16 1259.53 13.12
21.837 1136.00 150.00 215000.00 1155.97 1157.61 21466.15 1777.63 13.19
21.837 1136.00 150.00 250000.00 1158.10 1159.71 25261.20 1789.46 1D.85

21.937 1138.00 528.00 93000.00 1148.88 1150.43 9328.14 1077.33 22.99
21. 937 1138.00 528.00 160000.00 1153.19 1155.15 14476.07 1326.95 17.91

• 21. 937 1138.00 528.00 215000.00 1156.36 1158.49 19497.57 2097.85 14.73
21. 937 1138.00 528.00 250000.00 1158.40 1160.47 23790.97 2117.09 12.49

22.037 1139.00 528.00 93000.00 1150.29 1151.57 10251. 95 1207.71 19.43
22.037 1139.00 528.00 160000.00 1154.42 1156.08 15458.65 1315.03 16.40
22.037 1139.00 528.00 215000.00 1157.48 1159.26 21003.32 1898.08 13.30

• 22.037 1139.00 528.00 250000.00 1159.32 1161.13 24543.43 1955.82 11.73

22.137 1140.00 528.00 93000.00 1151.44 1152.52 11194.44 1298.10 15.95

•
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PROJECT TITLE : CORP OF ENGINEERS DATA
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•
Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
esECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S

--------- --------- --------- ---- .. ---- --_ .._---- --------- -----_ .._- --------- ---------

22.137 1140.00 528.00 160000.00 1155.45 1156,90 16754.94 1821.54 13.77
22,137 1140.00 528.00 215000.00 1158.34 1159,94 22055.55 1848.85 11.84
22,137 1140.00 528,00 250000,00 1160,07 1161.74 25268.64 1865.54 10.87

• 22.237 1141. 00 528.00 93000,00 1152.45 1153.29 12625,53 1491.59 12.84
22.237 1141.00 528.00 160000.00 1156.63 1157.55 22274,20 2384.55 9.41
22.237 1141. 00 528.00 215000.00 1159.56 1160.51 29342.40 2442.07 7.65
22,237 1141.00 528.00 250000.00 1161.29 1162.26 33608.43 2483.60 6.90

• 22.337 1142.00 528.00 93000.00 1153.09 1154.19 11065.81 1439.75 19.01
22,337 1142.00 528.00 160000.00 1156.94 1158.30 17492.23 2316.67 15.16
22.337 1142.00 528.00 215000.00 1159.74 1161.14 24313,87 2515.44 11. 82
22.337 1142.00 528,00 250000.00 1161.44 1162.83 28680,28 2623.88 10,25

22.437 1143.00 528.00 93000,00 1154.04 1155.36 10079.23 1327.38 23.32

• 22.437 1143,00 528.00 160000.00 1157,56 1159.34 15066.48 1531.13 19.97
22,437 1143.00 528.00 215000,00 1160,02 1162.10 19010,00 1690.92 17.92
22,437 1143.00 528.00 250000.00 1161.57 1163.73 22677 .53 2996.01 16.25

22,537 1144,00 528.00 93000.00 1155,26 1156.67 9775.98 1307.09 25.29
22,537 1144.00 528,00 160000,00 1158.65 1160.52 14562.10 1502.46 23.88

• 22.537 1144.00 528.00 215000.00 1161.70 1162.99 29171.19 5200.99 13.28
22.537 1144.00 528,00 250000.00 1163.47 1164.49 38389,40 5253.89 9.55

22.637 1145.00 528.00 93000.00 1156.94 1157.69 13390.97 1539.45 1D.61
22.637 1145,00 528.00 160000.00 1160,45 1161.55 20131.18 3365.93 10.28
22,637 1145,00 528,00 215000.00 1162.37 1163.61 29440.18 5674.50 10.12

• 22,637 1145.00 528,00 250000.00 1163.90 1164.99 38314.86 5967.97 8.33

22,662 1145.50 130.00 93000.00 1157.26 1157.84 15198.29 1331.55 5.96
22,662 1145.50 130.00 160000.00 1160.67 1161.68 19773,14 1354,31 7.51
22.662 1145,50 130,00 215000.00 1162.39 1163,85 22111.23 1365,79 9,45
22.662 1145.50 130,00 250000.00 1163.72 1165,41 23939.78 1374.70 9,90

• 22,681 1145.50 100.00 93000.00 1157.38 1157,95 15360,56 1332,37 5.76
22.681 1145.50 100.00 160000.00 1160.91 1161.89 20538.46 1913.87 7.08
22.681 1145,50 100,00 215000,00 1162.74 1164.06 25593,40 3762.46 8.44
22,681 1145.50 100.00 250000.00 1164.02 1165.41 31053.57 5016.89 8.43

• 22,799 1146.00 625.00 93000.00 1157.76 1158.51 13351.10 1449,04 10.15
22,799 1146.00 625.00 160000.00 1161.38 1162.50 19280.56 2186,54 10.66
22,799 1146,00 625,00 215000,00 1163.33 1164.68 26306,96 4416.50 11.38
22,799 1146.00 625.00 250000.00 1164.72 1166.02 32767.81 4894.30 10,09

•

•
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•
I

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Floll W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (efs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
.SECNO ELMlN XLCH Q CWSEL EG AREA TOPWID 10K*S

--------- --------- --------- ---_ .._--- --------- --------- --------- --------- .._-------

23.000 1147.00 1060.00 93000.00 1159.19 1160.00 12868.91 1738.53 20.11
23.000 1147.00 1060.00 160000.00 1162.92 1163.90 20053.16 2010.70 16.48
23.000 1147.00 1060.00 215000.00 1164.91 1166.15 24111.21 2089.51 16.95

• 23.000 1147.00 1060.00 250000.00 1166.04 1167.42 26565.15 2261. 71 17.32

23.199 1150.00 1050.00 93000.00 1161.48 1162.79 10120.19 1363.73 32.40
23.199 1150.00 1050.00 160000.00 1164.58 1166.49 14423.57 1413.32 30.88
23.199 1150.00 1050.00 215000.00 1166.50 1168.86 18058.65 2028.37 31.82
23.199 1150.00 1050.00 250000.00 1167.60 1170.19 20349.03 2092.51 31. 93

•:l 23.398 1151. 00 1052.00 93000. 00 1164.29 1165.15 12525.89 1357.21 15.81
23.398 1151.00 1052.00 160000.00 1167.61 1168.89 18391.48 1876.23 16.70
23.398 1151. 00 1052.00 215000.00 1169.78 1171.35 22544.02 1947.90 17.24
23.398 1151.00 1052.00 250000.00 1170.97 1172.69 25759.57 3105.66 17 .34

• 23.597 1152.00 1050.00 93000.00 1166.36 1167.19 12731.10 1954.85 24.36
23.597 1152.00 1050.00 160000.00 1169.70 1170.76 19393.85 2028.45 18.63
23.597 1152.00 1050.00 215000.00 1171.93 1173.18 23976.17 2077.98 17.13
23.597 1152.00 1050.00 250000.00 1173.19 1174.49 28430.68 2869.40 16.12

23.649 1150.00 270.00 93000.00 1167.02 1167.43 17999.96 1105.71 3.61

• 23.649 1150.00 270.00 160000.00 117Q.l8 1171. 04 21525.42 1123.50 6.03
* 23.649 1150.00 270.00 215000.00 1172.22 1173.49 23832.86 1135.00 7.86

23.649 1150.00 270.00 250000.00 1173.34 1174.88 25106.47 1141.29 9.01

23.658 1150.00 45.00 93000.00 1167.07 1167.48 18055.56 1105.99 3.58
23.658 1150.00 45.00 160000.00 1170.42 1171.26 21804.68 1124.90 5.78

• 23.658 1150.00 45.00 215000.00 1172.50 1173.73 24152.85 1136.58 7.53
23.658 1150.00 45.00 250000.00 1173.85 1175.32 25703.92 1144.23 8.36

23.667 1150.10 45.00 93000.00 1167.08 1167.50 17965.52 1105.82 3.64
23.667 1150.10 45.00 160000.00 1170.45 1171.29 21723 .34 1124.83 5.86
23.667 1150.10 45.00 215000.00 1172.53 1173. 76 24076.55 1136.58 7.61

• 23.667 1150.10 45.00 250000.00 1173.89 1175.36 25629.17 1144.26 8.44

•

•

•



11/10/1993
PROJECT TITLE : CORP OF ENGINEERS DATA
PROJECT NUMBER: SALT RIVER FLOOD INSUR. STUDY 1983-1984'.1=------------------

SUMMARY OF WARNING AND STATUS MESSAGES :

Section 21. 795, profile 1, conveyance change outside acceptable range.

• Section 22.637, profile 1, conveyance change outside acceptable range.

Section 22.637, profile 2, conveyance change outside acceptable range.

Section 23.398, profile 1, conveyance change outside acceptable range.

•Section 23.649, profile 1, conveyance change outside acceptable range.

Section 23.649, profile 2, conveyance change outside acceptable range.

Section 23.649, profile 3, conveyance change outside acceptable range.

•7Warning and status message(s) generated

END OF OUTPUT

•

•

•

•

•

•
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BOSS H~C-Z verSIon 3.UU
PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY

::::::::=:::::=:::::::::===

B0 SSHE C- 2 (tm)
::=:=::::::::::=:::::::::::

Copyright (Cl 1988-92 Boss Corporation
All Rights Reserved

Version : 3.00
Serial Number: 0010149.250

Licensed to CRSS Civil Engineers, Inc.

PROGRAM ORIGIN :

10/28/1993

10/28/1993
7:24 pm

•

•

•

•

•

•

•

Boss Hec-2 (tm) is an enhanced version of the U.S. Army Gorps of Engineers
Hydrologic Engineering Center HEC-2 program for water-surface profile
computations. Program based upon the September 1990 version, updated on
August 1991.

DISCLAIMER :

Boss Hec-2 (tm) -is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss Hec-2 error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY
DESCRIPTION : HAYDEN ROAD TO COUNTRY CLUB ROAD
ENGINEER
DATE OF RUN
TIME OF RUN



BOSS HEC-2 version 3.00 PAGE 2

• PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY 10/28/1993

-------------------------------------------------------------------------------

T1 SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP

• T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

JOB PARAMETERS :
----------------

• J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 0.0 0 0.0 93000.0 1167.08

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0.0 0.0 0,0 0.0 0.0 -6.0 0.0•
USER-DEFINED SUMMARY TABLES (J3) :
----------------------------------

• 38 42 39 43 25
REQUESTED CROSS-SECTION PRINTOUTS (J5) :
----------------------------------------

-10 -10

NC 0.045 0.045 0.035 0.1 0.3• Hayden Road Bridge U/S line
Hayden Road Bridge U/S line

Xl 23.667 6 9320.0 10510.0 0.0 0.0 0.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 1159.07 1171. 79
GR 1173. 0 8200.0 1170.0 8640.0 1182. 0 9320.0 1150.1 9410.0 1150.1 10420.0• GR 1182. 0 10510.0

Xl 23.797 21 9190.0 10790.0 860.0 560.0 690.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1175.0 8295.0 1171.5 8760.0 1173.0 9190.0 1170.0 9450.0 1165.0 9470.0
GR 1160.0 9590.0 1155.0 9620.0 1154.0 9980.0 1152.0 10210.0 1155.0 10370.0• GR 1160.0 10520.0 1165.0 10640.0 1170.0 10715.0 1174.0 10790.0 1170.0 10850.0
GR 1170.0 11320.0 11 71.0 11390.0 11 70.0 11450.0 11 70.0 11590.0 1171.0 11770.0
GR 1174.0 11880.0

Xl 23.997 25 9760.0 10610.0 1085.0 1040.0 1060.0 1.0 0.0
GR 1180.0 8380.0 1181.0 8430.0 1180.0 8560.0 11 79.0 8720.0 1180.0 9000.0• GR 1181.0 9070.0 1180.0 9130.0 1180.0 9430.0 1185.0 9455.0 1180.0 9490.0
GR 1175.0 9760.0 11 70.0 9815.0 1155.0 9955.0 1154.0 10005.0 1154.0 10475.0
GR 1155.0 10475.0 1175.0 10525.0 1175.0 10610.0 1171.0 11230.0 1170.0 11460.0

•

•
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• PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY 10/28/1993

-------------------------------------------------------------------------------

GR 1168.0 11525.0 1170.0 11590.0 1175.0 11620.0 1173.5 11950.0 1175.0 12250.0

• NC 0.05 0.05 0.035 0.0 0.0
Xl 24.196 18 9675.0 10910.0 815.0 1045.0 1050.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1180.0 8155.0 1180.0 8340.0 1183.5 8530.0 1175.0 8580.0 1175.0 9545.0
GR 1178.5 9675.0 1175.0 9790.0 1155.0 9835.0 1155.0 10030.0 1160.0 10270.0
GR 1165.0 10350.0 1170.0 10440.0 1170.0 10600.0 1174.0 10910.0 1175.0 11140.0

• GR 1177.0 11360.0 1178.0 11640.0 1180.0 12170.0

Xl 24.396 13 9010.0 10665.0 1090.0 1040.0 1055.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1184.0 9010.0 1180.0 9150.0 1175.0 9270.0 1158.0 9430.0 1158.0 10200.0
GR 1165.0 10275.0 1165.0 10340.0 1170.0 10400.0 1175.0 10640.0 1179.0 10665.0

• GR 1175.0 10710.0 1180.0 11050.0 1181.5 11470.0

QT 4 95000.0 163000.0 220000.0 250000.0
Price Road Extension

Price Road Extension

• Xl 24.595 16 8985.0 11005.0 1025.0 1070.0 1052.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1185.0 8790.0 1180.0 8855.0 1180.0 8985.0 1175.0 9090.0 1175.0 9170.0
GR 1170.0 9245.0 1165.0 9300.0 1161.0 9340.0 1161.0 9970.0 1163.0 10030.0
GR 1161.0 10110.0 1161.0 10630.0 1170.0 10660.0 1175.0 11005.0 1180.0 11155.0
GR 1183.0 11300.0

• XI 24.795 16 9770.0 11530.0 1060.0 630.0 1055.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1184.0 8890.0 1180.0 9095.0 1180.0 9740.0 1183. 0 9755.0 1180.0 9770.0
GR 1165.0 9810.0 1165.0 9900.0 1171. 6 9910.0 1165.0 9970.0 1164.0 10000.0
GR 1164.0 11045.0 1165.0 11105.0 1170.0 11120.0 1175.0 11510.0 1180.0 11530.0
GR 1184.0 11840.0•
Xl 24.995 28 9605.0 11850.0 1065.0 1135.0 1055.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1186.0 8250.0 1184.0 8570.0 1184.0 8571.0 1184.0 8572.0 1184.0 8573.0
GR 1180.0 8705.0 1179.0 9605.0 1175.0 9630.0 1167.0 9650.0 1167.0 9745.0

• GR 1170.0 9755.0 1170.0 9945.0 1167.0 9980.0 1167.0 10260.0 1170.0 10280.0
GR 1173.0 10350.0 1170.0 10385.0 1167.0 10395.0 1167.0 11060.0 1170.0 11070.0
GR 1170.0 11380.0 1171.0 11430.0 1169.0 11580.0 1170.0 11640.0 1175.0 11665.0
GR 1180.0 11850.0 1185.0 11860.0 1186.0 11940.0

Xl 25.194 25 9330.0 12245.0 1070.0 870.0 1050.0 1.0 0.0
GR 1185.0 8895.0 1175.0 8910.0 1175.0 9270.0 1180.0 9300.0 1184.0 9330.0• GR 1180.0 9355.0 1175.0 9370.0 1175.0 9460.0 1178.0 9640.0 1175.0 9820.0
GR 1170.0 9890.0 1170.0 10250.0 1175.0 10385.0 1180.0 10400.0 1184.0 10435.0
GR 1180.0 10500.0 1175.0 10670.0 1177.0 10890.0 1180.0 11095.0 1180.0 11475.0
GR 1177.0 11650.0 1175.0 11920.0 1176.8 12115.0 1175.0 12215.0 1185.0 12245.0
Tl SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP

• T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

•



BOSS HEC-2 version 3.00 PAGE 4
PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP• PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY 10/28/1993

-------------------------------------------------------------------------------

JOB PARAMETERS :
----------------• J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

a 3 a 0.0 a o. a 160000.0 1170.45

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• 2 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

Tl SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP
T3 HAYDEN ROAD TO COUNTRY CLUB ROAD•

JOB PARAMETERS :
----------------

I

I. J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

a 0.0 0.0 215000.0 1172.53

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

3 0.0 0.0 0.0 0.0 0.0 -6.0 0.0• T1 SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP
T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

• JOB PARAMETERS :
----------------

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

a a 0.0 0.0 250000.0 1173.89

• J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

15 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

•

•

•
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PROJECT TI TLE : AUGUST 1982 ADOT TOPO BASE MAP• PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY 10/28/1993

-------------------------------------------------------------------------------

SPECIAL NOTE :
--------------

• An asterisk (*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

SUMMARY PRINTOUT : AUGUST 1982 ADOT TOPO BASE MAP
------------------ HAYDEN ROAD TO COUNTRY CLUB ROAD

• SALT RIVER FLOOD INSURANCE STUDY

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSLI (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000• SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

23.667 1150.10 .00 93000.00 1167.08 1167.50 17963.23 1105.81 3.64
23.667 1150.10 .00 160000.00 1170.45 1171.29 21742.43 1216.32 5.86
23.667 1150.10 .00 215000.00 1172.53 1173.76 24724.55 1651.00 7.57• 23.667 ll50.10 .00 250000.00 1173.89 1175.33 27105.06 1804.67 8.28

23.797 1152.00 690.00 93000.00 1167.23 1168.03 12989.43 1212.42 12.05
* 23.797 1152.00 690.00 160000.00 1170.74 1172.05 17380.32 1342.84 15.49
* 23.797 1152.00 690.00 215000.00 1173.02 1174.68 21197.45 2213.18 19.28

23.797 1152.00 690.00 250000.00 1174.67 1176.08 29558.33 3539.67 15.28• 23.997 1154.00 1060.00 93000.00 1168.20 1170.11 8392.87 689.38 23.91
* 23.997 1154.00 1060.00 160000.00 1171.65 1174.95 ll446.31 1190.56 32,49

23.997 1154.00 1060.00 215000.00 1174.10 1178.04 14965.11 1871.17 34.71
23.997 1154.00 1060.00 250000.00 1175.16 1179.47 17296.68 2498.91 42.03

• 24.196 1155.00 1050.00 93000.00 1171. 28 1173.33 8087.80 900.56 39.51
24.196 1155.00 1050.00 160000.00 1176.17 1178.38 13747.16 1517.13 30.87
24.196 1155.00 1050.00 215000.00 1179.28 1181.04 24130.94 3427.69 21.18
24.196 1155.00 1050.00 250000.00 1180.82 ll82.47 29773.36 3853.89 18.04

24.396 1158.00 1055.00 93000.00 1174.36 1174.86 16292.39 1333.04 6.43

• 24.396 1158.00 1055.00 160000.00 1179.13 ll79.87 23755.21 1820.00 6.87
24.396 1158.00 1055.00 215000.00 1181. 46 1182.42 28472.63 2358.62 8.01
24.396 1158.00 1055.00 250000.00 1182.70 1183.80 31468.71 2414.78 8.67

24.595 1161.00 1052.00 95000.00 1175.14 1175.48 20424.81 1922.37 5.13
24.595 1161.00 1052.00 163000.00 1180.01 1180.47 30392.30 2300.86 4.46

• 24.595 1161.00 1052.00 220000.00 1l82.50 1183.10 36301.36 2453.33 4.79
24.595 1161.00 1052.00 250000.00 1183.85 1184.51 39659.04 2495.09 4.77

24.795 1164.00 1055.00 95000.00 1175.73 1176.26 16293.31 1731.54 9.53

•

•
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PROJECT TITLE : AUGUST 1982 .ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY

PAGE

10/28/1993

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSLI (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S

24.795 1164.00 1055.00 163000.00 1180.45 1181.13 24833.04 2466.89 7.32
24.795 1164.00 1055.00 220000.00 1182.94 1183.79 31421.15 2813.14 7.45

• 24.795 1164.00 1055.00 250000.00 1184.29 1185.19 35317.39 2950.00 7.21

24.995 1167.00 1055.00 95000.00 1176.85 1177.33 17018.46 2114.85 10.75
24.995 1167.00 1055.00 163000.00 1181. 36 1181. 91 28671.60 3192.73 7.21
24.995 1167.00 1055.00 220000.00 1183.93 1184.55 36971.10 3282.45 6.53
24.995 1167.00 1055.00 250000.00 1185.27 1185.92 41505.59 3513.87 6.11

• * 25.194 1170.00 1050.00 95000.00 1178.65 1180.30 9384.63 2551.58 109.00
* 25.194 1170.00 1050.00 163000.00 1182.45 1183.41 20933.72 3278.63 30.88
* 25.194 1170.00 1050.00 220000.00 1184.83 1185.75 28824.64 3349.22 19.88
* 25.194 1170.00 1050.00 250000.00 1186.07 1186.99 32998.17 3350.00 16.38

• SUMMARY OF WARNING AND STATUS MESSAGES :
----------------------------------------

Section 23.797, profile 1, conveyance change outside acceptable range.

Section 23.797, profile 2, conveyance change outside acceptable range.

• Section 23.797, profile 3, conveyance change outside acceptable range.

Section 23.997, profile 2, conveyance change outside acceptable range.

Section 23.997, profile 4, conveyance change outside acceptable range.

• Section 24.196, profile 4, conveyance change outside acceptable range.

Section 24.396, profile 1, conveyance change outside acceptable range.

Section 24.396, profile 2, conveyance change outside acceptable range.

• Section 24.396, profile 3, conveyance change outside acceptable range.

Section 24.396, profile 4, conveyance change outside acceptable range.

Section 25.194, profile 1, conveyance change outside acceptable range.

• Section 25.194, profile 2, conveyance change outside acceptable range.

Section 25.194, profile 3, conveyance change outside acceptable range.

Section 25.194, profile 4, conveyance change outside acceptable range.

•

•
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PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY

14 Warning and status message(s) generated

END OF OUTPUT

PAGE 7

10/28/1993
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Cross-Section Plot 23.797
\tiS [ley: 1173,01 ft EGL Elev: 1174,67 ft Flow: 215000 cfs

~00i I

11901-· .

118Bt- . I~ .. ~; .,t .....itlj . . ... t •.. ~; .. ~·I· .........

1170

11601-· \ , .

115~' I , I I I I , I , I , , , , I , , , , I I , , ! I , ! , , I , I , I I , , J , I , , I I I , , , , I

8000 9000 10000 11000 12000 13000
Horizontal Station ft

--- Channel BoUOrl Overbank Slal:icns -- CorlpJl:ed W. S.
----.- Energy Grade Line t'bnning's n Values



• .. • • • • • • • • •

Cross-SBction Plot 23,997
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Cross-S8ction Plot 24,196
idS [lev: 1179,29 fl EGL Elev: 1181.04 fl Flow: 215000 cfs
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Cross-S8ction Plot 24.396
WS Eley: 1181.45 fl EGL Eley: 1182,42 fl Flow: 215000 cfs
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2. Post-Project Model:

The post-project model is also executed in
three reaches. The downstream reach is
identical to that of the effective model. The
middle reach is the project model. The
reach extends from Grade Control Structure
NO.4 (located 1500 feet west of the
Southern Pacific Railroad Bridge, River Mile
21.399) to 445 feet east of the McClintock
Drive Bridge (River Mile 23.751). The model
for the project reach overlaps the previous
CLOMR reach downstream and provides the
identical hydraulic results. The purpose of
including the overlap is to provide model
information that is identical to the limits of
the construction documents for this phase
of channelization.

The reach upstream of the project reach is
taken from the effective model and extends
from McClintock Drive to Country Club
Road (River Mile 23.667 to 25.194).
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PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL

:====::::============::::==
B0 SSHE C- 2 (tm)

::=============:=::=::::===

Copyright (C) 1988-92 Boss Corporation
All Rights Reserved

Version : 3.00
Serial Number: 0010149.250

Licensed to CRSS Civil Engineers, Inc.

PROGRAM ORIGIN :

11/09/1993

!~ Boss Hec-2 (tm) is an enhanced version of the U.S. Army Corps of Engineers
Hydrologic Engineering Center HEC-2 program for water-surface profile
computations. Program based upon the September 1990 version, updated on
August 1991.

• DISCLAIMER :

11/09/1993
4:04 pm

•

•

•

•

•

•

Boss Hec-2 (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss Hec-2 error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL
DESCRIPTION : GC#4 TO MCCLINTOCK DRIVE
ENGINEER
DATE OF RUN
TIME OF RUN
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Tl CHANNELIZED SALT RIVER CRSS CIVIL
T2 CITY OF TEMPE FILE NAME: RSSP2.HC2
T3 GC#4 TO MCCLINTOCK DRIVE

JOB PARA~IETERS :
----------------

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 2 0 0.0 0 0.0 92000.0 1142.63

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

USER-DEFINED SUMMARY TABLES (J3) ;
----------------------------------

38 42 39 43 25
REQUESTED CROSS-SECTION PRINTOUTS (J5) :• ----------------------------------------

-10 -10

NC 0.050 0.050 0.035 0.1 0.3
Grade Control Str. No.4• Grade Control Str. No.4

Xl 21.399 12 581.5 1500.00 0.0 0.0 0.0 1.0 0.0 0
GR 1154.7 505.00 1154.60 520.00 1142.10 557.50 1141. 86 581.5 1132.40 609.88
GR 1129.4 1022.00 1132.40 1454.7 1147.50 1500.00 1147.65 ·1515.00 1147.50 1517.00
GR 1157.7 1548.00 1157.85 1563.00• Xl 21. 429 13 598.50 1500.00 120.0 200.0 160.0 1.0 0.0 0
GR 1154.9 522.00 1154.91 573.00 1142.40 574.50 1142.40 598.50 1132.53 626.94
GR 1129.6 1082.00 1132.61 1454.55 1147.83 1500.00 1147.83 1515.00 1145.83 1521. 00
GR 1145.8 1568.00 1155.04 1594.00 1155.04 1609.00

• Xl 21.467 13 611.50 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 1155.4 535.00 1155.41 550.00 1142.90 587.50 1142.90 611.50 1132.74 640.63
GR 1129.8 1141.00 1132.82 1454.34 1148.17 1500.00 1148.32 1515.00 1146.17 1521. 00
GR 1146.1 1611.00 1155.44 1639.00 1155.44 1654.00

Xl 21.505 13 621.50 1515.00 200.0 200.0 200.0 1.0 0.0 0• GR 1155.9 545.00 1155.91 560.00 1143.40 597.50 1143.40 621.50 1132.96 651.29
GR 1130.0 1190.00 1133.03 1413.59 1148.50 1460.00 1148.50 1515.00 1146.50 1521.00

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

GR 1146.5 1660,00 1155.83 1686,00 1155.83 1701.00

Xl 21.543 13 629.50 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 1156.4 553.00 1156,41 568,00 1143.90 605.50 1143.66 629.50 1133.50 659.98
GR 1130.2 1225.00 1133,50 1454.01 1148,83 1500,00 1148,83 1515,00 1146,83 1521. 00
GR 1147.7 1701.83 1156.22 1730.00 1156,22 1745.00

Xl 21.581 13 627.50 1500.00 200,0 200.0 200.0 1.0 0,0 0
GR 1156,9 551.00 1156.91 566.00 1144.40 603,50 1144,40 627,50 1133.38 658.64
GR 1130.4 1247.00 1133,45 1453,86 1149,17 1500,00 1149,17 1515.00 1147.17 1521. 00
GR 1148,3 1748.00 1156.63 1777.00 1156.63 1792.00

Xl 21.619 13 623,50 1500,00 200.0 200,0 200.0 1.0 0,0 0
GR 1157,4 547.00 1157.41 562,00 1144.90 599.50 1144.90 623.50 1133.60 655.15
GR 1130.6 1255.00 1133.66 1453,65 1149,50 1500,00 1149,50 1515,00 1147.50 1521,00
GR 1148.8 1796.00 1157.04 1822.00 1157,04 1837.00

Xl 21.649 13 611.43 1500,00 115.0 200,0 158,0 1.0 0,0 0
GR 1157.6 535.31 1157,69 550,24 1145,19 587,55 1145,19 611.43 1133,72 643,13
GR 1130.8 1243,75 1133,86 1452.09 1149.83 1500,00 1149.83 1507.43 1147,83 1513.40
GR 1149.4 1830.74 1157.47 1859,66 1157.47 1874,58

• NC 0,0 0,0 0.0 0,3 0,5
Xl 21.672 13 599,49 1420,00 85.0 160,0 122,0 1.0 0,0 0
GR 1157.9 523.37 1157,90 538.30 1145,40 575,61 1145,40 599,49 1133,81 630.71
GR 1131.0 1233.8 1134,03 1371.79 1150,10 1420.00 1150,10 1515.00 1148.10 1521.00
GR 1149,9 1886.52 1157,79 1911.32 1157,79 1926,32

• QT 4 93000,0 160000.0 215000,0 250000,0
SB 1. 48 1.56 2,67 1388.0 816,0 72.0 29800,0 10.7 1131.58 1131.55

SPRR bridge U/S
SPRR bridge U/S

Xl 21.675 13 598.49 1420,00 15,0 20,0 18,0 1.0 0,0

• X2 0.0 0,0 1 1161.0 1165,0 0,0 0 2.0 0.0
GR 1158.9 522.38 1157.94 537.30 1145,44 574,61 1145.44 598.49 1133.83 629.75
GR 1131.0 1232,81 1134.05 1371.76 1150.13 1420,00 1150,13 1515,00 1148.13 1521,00
GR 1149,9 1886,52 1157,79 1911.40 1157,79 1926,32

NC 0,0 0,0 0,0 0,1 0,3

• Xl 21. 704 13 602.29 1500,00 155.0 150.0 152.0 1.0 0.0 0
GR 1158.3 525,95 1158.33 540.92 1145.83 578.34 1145,83 602,29 1133.99 634.21
GR 1131.2 1229.54 1134.21 1450.17 1150,38 1500,00 1150.38 1515.00 1148,57 1521.00
GR 1150,0 1790,00 1160.04 1880.00 1160,04 2050,00

Old Ash Bridge alignment

• Old Ash Bridge alignment

Xl 21. 737 13 602,90 1500.00 180.0 165,0 172. 0 1.0 0.0 0
GR 1158,9 526.47 1158,99 541.46 1146,49 578.42 1146.49 602.90 1134.19 636,64
GR 1131.3 1218,78 1134.38 1450.88 1150,66 1500,00 1150.66 1515,00 1148.66 1521.00
GR 1149.5 1698.30 1160,47 1726.27 1160.47 1741.26

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Xl 21. 771 13 557.48 1500.00 90.0 275.0 182.0 1.0 0.0 0
GR 1159.4 483.50 1159.48 498.01 1146.98 534.27 1146.98 557.48 1134.28 590.08
GR 1131. 6 1142.03 1134.67 1450.65 1151.12 1500.00 1151.12 1515.00 1149.12 1521.00
GR 1149.8 1658.02 1160.79 1688.10 1160.79 1702.60

Xl 21.798 13 522.05 1371.00 50.0 230.0 140.0 1.0 0.0 0
GR 1159.7 405.82 1159.76 419.53 1147.26 453.80 1147.26 522.05 1134.34 551.50
GR 1131.9 1031.91 1134.91 1327.70 1151.50 1371.00 1151.50 1386.00 1149.50 1392.00
GR 1150.1 1511.75 1160.90 1541.00 1160.90 1556.00

Mill Avenue bridge

Mill Avenue bridge

Xl 21.809 13 530.00 1501.65 60.0 60.0 60.0 1.0 0.0 0
RC 7 40000.0 1141.84 93000.0 1147.51 135000.0 1151.04 160000.0 1152.84 215000.0• RC 1156.1 250000.0 1158.80 296000.0 1162.00
X2 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0
GR 1160.0 402.16 1160.09 415.87 1147.59 450.15 1147.59 530.00 1134.40 560.00
GR 1131.9 1021.85 1134.97 1327.65 1151. 62 1370.00 1151.62 1385.00 1149.62 1391.00
GR 1150.1 1501.65 1161.06 1530.00 1161.06 1545.00

• NC 0.035 0.035 0.0 0.0 0.0
Xl 21.843 13 587.86 1428.00 230.0 140.0 185.0 1.0 0.0 0
GR 1160.9 442.68 1160.90 456.96 1148.40 492.66 1148.40 587.86 1134.65 620.48
GR 1132.1 1024.35 1135.12 1382.59 1151.88 1428.00 1151.88 1442.28 1149.88 1447.99
GR 1150.3 1550.00 1161.16 1580.32 1161.16 1594.60

• SB 1.11 1.56 2.67 1040.0 760.0 85.0 30000.0 5.2 1132.12 1132.22
Second Mill Avenue bridge

Second Mill Avenue bridge

Xl 21.851 13 587.86 1428.00 45.0 45.0 45.0 1.0 0.0 0
X2 0.0 0.0 1 1172.51 1176.14 0.0 0 2.0 0.0

• GR 1160.9 442.68 1160.90 456.96 1148.40 492.66 1148.40 587.86 1134.65 620.48
GR 1132.1 1024.35 1135.12 1382.59 1151. 88 1428.00 1151.88 1442.28 1149.88 1447.99
GR 1150.3 1550.00 1161.22 1580.32 1161.22 1594.60

Xl 21.879 13 648.59 1491.00 255.0 55.0 155.0 1.0 0.0 0
GR 1161.2 497.00 1161.22 511.91 1148.72 549.19 1148.72 648.59 1134.97 683.18

• GR 1132.2 1034.75 1135.22 1443.40 1152.08 1491.00 1152.08 1505.91 1150.08 1511.87
GR 1150.5 1601.21 1161.29 1631.00 1161.29 1646.00

Xl 21.908 13 654.50 1500.00 220.0 100.0 160.0 1.0 0.0 0
GR 1161.4 502.00 1161. 44 517.00 1148.94 554.50 1148.94 654.50 1135.20 689.57
GR 1132.3 999.00 1135.33 1451.97 1152.27 1500.00 1152.27 1515.00 1150.27 1521.00

• GR 1150.6 1598.00 1161.57 1628.00 1161.57 1643.00

Xl 21. 945 13 657.50 1500.0 200.0 200.0 200.0 1.0 0.0 0
GR 1161.6 505.00 1161.65 520.00 1149.15 557.50 1149.15 657.50 1135.42 692.39
GR 1132.5 952.00 1135.54 1451.64 1152.65 1500.00 1152.65 1515.00 1150.65 1521.00
GR 1150.9 1580.00 1161.84 1610.00 1161. 84 1625.00

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Xl 21.981 11 658.06 1500.0 200.0 200.0 200.0 1.0 0.0 0
GR 1161.8 514.00 1161.86 529.00 1149.37 566.50 1149.37 658.06 1135.63 692.98
GR 1132.7 920.00 1135.75 1462.92 1148.11 1500.00 1148.91 1580.00 1162.11 1619.60
GR 1162.1 1634.60

Xl 22. 018 11 656.17 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 1162.0 529.00 1162.07 544.00 1149.57 581.50 1149.57 656.17 1135.85 691.45
GR 1132.9 902.00 1135.96 1466.01 1148.32 1500.00 1149.12 1580.00 1162.32 1619.60
GR 1162.3 1634.60

Xl 22.057 11 658.78 1500.00 230.0 200.0 215.0 1.0 0.0 0
GR 1162.3 557.00 1162.31 572.00 1149.81 609.50 1149.81 658.78 1136.09 699.94
GR 1133.1 894.00 1136.17 1462.89 1148.54 1500.00 1149.34 1580.00 1162.53 1619.57
GR 1162.5 1634.57

Xl 22.099 11 661.39 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1162.5 568.00 1162.58 583.00 1150.49 619.27 1150.08 661.39 1136.37 697.57
GR 1133.3 892.00 1136.37 1462.86 1148.75 1500.00 1149.55 1580.00 1162.74 1619.57
GR 1162.7 1634.57

Xl 22.140 11 671.78 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1162.8 596.00 1162.85 611.00 1150.59 647.78 1150.35 671.78 1136.65 712.88
GR 1133.5 895.00 1136.58 1462.86 1148.96 1500.00 1149.76 1580.00 1162.95 1639.57
GR 1162.9 1654.57

Xl 22.182 11 673.78 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1163.1 598.00 1163.12 613.00 1150.86 649.78 1150.62 673.78 1136.93 714.85• GR 1133.7 900.00 1136.79 1462.83 1149.18 1500.00 1149.24 1580.00 1163.16 1621.76
GR 1163.1 1636.76

Xl 22.224 11 690.78 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1163.3 615.00 1163.39 630.00 1151.13 666.78 1150.89 690.78 1137.20 731. 85
GR 1134.0 908.00 1137.00 1462.83 1149.39 1500.00 1150.19 1580.00 1163.37 1619.54

• GR 1163.3 1634.54

Xl 22.266 11 689.78 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1163.6 614.00 1163.66 629.00 1151.40 665.78 1151.16 689.78 1137.48 730.82
GR 1134.2 919.00 1137.21 1462.83 1149.60 1500.00 1150.40 1580.00 1163.58 1619.54
GR 1163.5 1634.54

• Xl 22.308 11 682.78 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1163.9 607.00 1163.93 622.00 1151. 67 658.78 1151. 43 682.78 1137.76 723.79
GR 1134.4 931.00 1137.42 1462.80 1149.82 1500.00 1150.62 1580.00 1163.79 1619.51
GR 1163.7 1634.51

• Xl 22.345 11 670.78 1500.00 210.0 200.0 205.0 1.0 0.0 0
GR 1164.1 595.00 1164.15 610.00 1151. 89 646.78 1151.65 670.78 1137.99 711.76
GR 1134.6 951.00 1137.63 1462.80 1150.03 1500.00 1150.83 1580.00 1164.00 1619.51
GR 1164.0 1634.51

Xl 22.380 11 661.78 1500.00 175.0 200.0 188.0 1.0 0.0 0

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

GR 1164.3 586.00 1164.33 601.00 1152.07 637.78 1151.83 661. 78 1138.17 702.76
GR 1134.8 981.00 1137.84 1462.80 1150.24 1500.00 1151. 04 1580.00 1164.21 1619.51
GR 1164.2 1634.51

Xl 22.412 11 654.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1164.5 579.00 1164.50 594.00 1152.24 630.78 1152.00 654.78 1138.34 695.76
GR 1135.0 1020.00 1138.05 1467.87 1150.46 1500.00 1151.26 1580.00 1164.42 1619.48
GR 1164.4 1634.48

Xl 22.445 11 645.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1164.6 570.00 1164.67 585.00 1152.41 621. 78 1152.17 645.78 1138.52 686.73
GR 1135.2 1065.00 1138.26 1462.77 1150.67 1500.00 1151.47 1580.00 1164.63 1619.48
GR 1164.6 1634.48

Xl 22.478 11 638,78 1500.00 165.0 200.0 182.0 1.0 0.0 0
GR 1164.8 563.00 1164.84 578.00 1152.58 614.78 1152.34 638.78 1138.69 679.73
GR 1135.4 1121.00 1138.47 1462.77 1150.88 1500.00 1151.68 1580.00 1164.84 1619.48
GR 1164.8 1634.48

Xl 22.512 11 629.78 1500.00 170.0 200.0 185.0 1.0 0.0 0
GR 1165.0 554.00 1165.01 569.00 1152.75 605.78 1152.51 629.78 1138.87 670.70
GR 1135.6 1180.00 1138.68 1462.77 1151.09 1500.00 1151.89 1580.00 1165.05 1619.48• GR 1165.0 1634.48

Xl 22.545 11 620.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1165.1 545.00 1165.18 560.00 1152.92 596.78 1152.68 620.78 1139.04 661.70
GR 1135.8 1230.00 1138.89 1462.74 1151. 31 1500.00 1152.11 1580.00 1165.26 1619.45
GR 1165.2 1634.45• Xl 22.578 11 612.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1165.3 537.00 1165.34 552.00 1153.08 588.78 1152.84 612.78 1139.22 647.88
GR 1136.0 1270,00 1139.09 1462.71 1151.52 1500.00 1152.32 1580.00 1165.47 1619.45
GR 1165.4 1634.45

• Xl 22.610 11 604.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1165.5 529.00 1165.51 544.00 1153.25 580.78 1153.01 604.78 1139.39 645.64
GR 1136.3 1300.00 1139.30 1462.71 1151.73 1500.00 1152.53 1580.00 1165.51 1618.94
GR 1165.5 1633.94

Xl 22.644 11 597.78 1500.00 170.0 200.0 185.0 1.0 0.0 0• GR 1165.6 522.00 1165.69 537.00 1153.43 573.78 1153.19 597.78 1139.57 638.64
GR 1136.5 1318.00 1139.51 1462.68 1151. 95 1500.00 1152.75 1580.00 1165.89 1619.42
GR 1165.8 1634.42

Xl 22.664 11 590.78 1500.00 85.0 130.0 108.0 1.0 0.0 0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• G.R 1165.7 515.00 1165.78 530.00 1153.52 566.78 1153.28 590.78 1139.66 631.64
GR 1136.6 1322.00 1139.65 1462.68 1152.09 1500.00 1152.89 1580.00 1166.03 1619.42
GR 1166.0 1634.42

SB 1.05 1.56 2.63 0.0 831.0 54.0 34820.0 5.0 1136.75 1136.65
Rural Road bridge

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Rural Road bridge

Xl 22.681 21 589.78 1500.00 85.0 100.0 92.0 1.0 0.0 0
X2 0.0 0.0 1 1172.28 1176.98 0.0 0 2.0 0.0
BT -12 514.00 1176.98 1165.86 524.00 1177.02 1169.35 645.00 1178.49 1170.82
BT 766.00 1179.49 1171. 79 887.00 1179.95 1172.28 1008.00 1179.95 1172.28
BT 1129.00 1179.46 1171. 79 1250.00 1178.49 1170.82 1371.00 1177.02 1169.35
BT 1492.00 1175.07 1167.40 1612.00 1172.65 1164.98 1619.42 1172.50 1166.13
GR 1165.8 514.00 1165.78 524.00 1165.86 529.00 1153.60 565.78 1153.36 589.78
GR 1139.7 630.61 1139.69 645.00 1139.17 766.00 1138.64 887.00 1138.12 1008.00
GR 1137.6 1129.00 1137.07 1250.00 1136.75 1325.00 1137.76 1371.00 1139.75 1462.68
GR 1149.5 1492.00 1152.19 1500.00 1152.99 1580.00 1163.66 1612.00 1166.13 1619.42
GR 1166.1 1634.42

Xl 22.710 11 581.78 1500.00 150.0 170.0 160.0 1.0 0.0 0
GR 1166.0 506.00 1166.03 521.00 1153.77 557.78 1153.53 581. 78 1139.91 622.64
GR 1136.9 1321.00 1139.93 1462.68 1152.37 1500.00 1152.86 1549.00 1166.31 1589.35
GR 1166.3 1604.35

Xl 22.742 11 571.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1166.2 496.00 1166.26 511.00 1154.00 547.78 1153.76 571.78 1140.12 612.70
GR 1137.1 1315.00 1140.14 1462.65 1152.59 1500.00 1152.83 1524.00 1166.52 1565.07
GR 1166.5 1580.07

Xl 22.775 11 556.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1166.4 481.00 1166.49 496.00 1154.23 532.78 1153.99 556.78 1140.33 597.76
GR 1137.3 1279.00 1140.35 1462.65 1152.80 1500.00 1153.04 1524.00 1166.73 1565.07
GR 1166.7 1580.07• Xl 22.808 11 532.75 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1166.7 457.00 1166.71 472.00 1154.46 508.75 1154.22 532.75 1140.54 573.79
GR 1137.5 1241.00 1140.56 1462.65 1153.01 1500.00 1153.25 1524.00 1166.94 1565.07
GR 1166.9 1580.07

• Xl 22.841 11 506.78 1500.00 165.0 200.0 182.0 1.0 0.0 0
GR 1166.9 431.00 1166.95 446.00 1154.69 482.78 1154.45 506.78 1140.76 547.85
GR 1137.7 1194.00 1140.77 1462.62 1153.23 1500.00 1153.47 1524.00 1167.15 1565.04
GR 1167.1 1580.04

Xl 22.874 11 471.78 1500.00 160.0 200.0 180.0 1.0 0.0 0• GR 1167.1 396.00 1167.18 411.00 1154.92 447.78 1154.68 471.78 1140.97 512.91
GR 1137.9 1136.00 1140.98 1462.62 1153.44 1500.00 1153.68 1524.00 1167.36 1565.04
GR 1167.3 1580.04

Xl 22.907 11 435.78 1500.00 160.0 200.0 180.0 1.0 0.0 0
GR 1167.4 360.00 1167.41 375.00 1155.15 411. 78 1154.91 435.78 1141.19 476.94• GR 1138.1 1088.00 1141.19 1462.62 1153.65 1500.00 1153.89 1524.00 1167.57 1565.04
GR 1167.5 1580.04

Xl 22.940 11 388.78 1500.00 165.0 200.0 182.0 1.0 0.0 0
GR 1167.6 313.00 1167.64 328.00 1155.38 364.78 1155.14 388.78 1141. 39 430.03
GR 1138.4 1040.00 1141. 40 1462.59 1153.87 1500.00 1154.11 1524.00 1167.78 1565.01

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

GR 1167.7 1580.01

Xl 22.973 11 322.78 1500.00 160.0 200.0 180.0 1.0 0,0 0
GR 1167.8 247.00 1167.87 262.00 1155.61 298.78 1155.37 322.78 1141. 60 364.09
GR 1138.6 1008.00 1141.60 1462.56 1154.08 1500.00 1154.32 1524.00 1167.99 1565.01
GR 1167.9 1580.01

Xl 23.005 12 265.78 1500.00 155.0 200.0 178.0 1.0 0.0 0
GR 1168.0 190.00 1168.07 205.00 1155.81 241.00 1155.57 265.78 1149.50 284.00
GR 1141.8 307.09 1138.81 980.00 1141.81 1462.56 1154.29 1500.00 1154.53 1524.00
GR 1168.2 1561. 01 1168.20 1576.01

Xl 23.038 11 215.78 1500.00 155.0 200.0 178.0 1.0 0.0 0
GR 1168.2 140.00 1168.24 155.00 1155.98 191.78 1157.74 215.78 1142.01 262.97
GR 1139.0 960.00 1142.02 1459.53 1155.51 1500.00 1155.75 1524.00 1168.41 1561.98
GR 1168.4 1576.98

Xl 23. 070 12 168.75 1500.00 155.0 200.0 178.0 1.0 0.0 0
GR 1168.4 93.00 1168.41 108.00 1156.16 144.75 1155.92 168.75 1142.21 185.88
GR 1141.9 282.00 1139.23 948.00 1142.23 1471.62 1154.72 1500.00 1154.96 1524.00
GR 1168.6 1561.05 1168,62 1576.05

Xl 23.109 12 150.00 1500.00 225.0 200.0 212.0 1.0 0.0 0
GR 1168.6 33.00 1168.66 48.00 1156.41 84.75 1156.17 150.00 1142.51 190.98
GR 1142.1 319.00 1139.44 939.00 1142.44 1462.53 1154.93 1500.00 1155.17 1524.00
GR 1168.8 1564.98 1168.83 1579.98

Xl 23.153 9 20.00 1500.00 290.0 200.0 245.0 1.0 0.0 0

• GR 1156.4 20.00 1142.89 60.80 1141.79 353.00 1139.65 920.00 1142.65 1462.50
GR 1155.1 1500.00 1155.39 1524.00 1169.04 1564.95 1169.04 1579.95

Xl 23.200 7 350.00 1500.00 310.0 200.0 255.0 1.0 0.0 0
GR 1142.5 350.00 1139.86 885.00 1142.86 1462.50 1155.36 1500.00 1155.60 1524.00
GR 1169.2 1564.95 1169.25 1579.95

• Xl 23.252 11 484.41 1500.00 370.0 200.0 285.0 1.0 0.0 0
GR 1169.4 407.91 1169.42 422.91 1156.92 460.41 1156.68 484.41 1143.15 525.00
GR 1140.0 853.00 1143.07 1462.50 1155.57 1500.00 1155.81 1524.00 1169.46 1564.95
GR 1169.4 1579.95

• Xl 23.293 11 535.50 1500.00 260.0 200.0 230.0 1.0 0.0 0
GR 1169.6 459.00 1169.62 474.00 1157.12 511. 50 1156.88 535.50 1143.15 576.69
GR 1140.2 828.00 1143.28 1462.47 1155.79 1500.00 1156.03 1524.00 1169.67 1564.92
GR 1169.6 1579.92

Xl 23.334 11 531.50 1500.00 250.0 200.0 225.0 1.0 0.0 0

• GR 1169.8 455.00 1169.87 470.00 1157.37 507.50 1157.13 531.59 1143.40 572.69
GR 1140.4 810.00 1143.49 1462.47 1156.00 1500.00 1156.14 1514.40 1169.88 1555.62
GR 1169.8 1570.62

Xl 23.375 10 473.50 1500.00 250.0 200.0 225.0 1.0 0.0 0
GR 1170.1 397.00 1170.12 412.00 1157.62 449.50 1157.38 473.50 1143.65 514.69

•

•



.uvtJtJ lUJU-" l'l;;;.LIJ..LVU ,J.VV lHUoU ,
PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

GR 1140.7 795.00 1143.70 1462.02 1156.36 1500.00 1170.09 1541.19 1170.09 1556.19

Xl 23.417 9 590.50 1500.00 255.0 200.0 228.0 1.0 0.0 0
GR 1170.3 514.00 1170.37 529.00 1157.87 566.50 1157.63 590.50 1143.91 631.66
GR 1140.9 790.00 1143.91 1420.83 1170.30 1500.00 1170.30 1515.00

Xl 23.456 9 606.50 1500.00 225.0 200.0 212.0 1.0 0.0 0
GR 1170.6 530.00 1170.60 545.00 1158.10 582.50 1157. 86 606.50 1144.13 647.69
GR 1141.1 790.00 1144.12 1420.83 1170.51 1500.00 1170.51 1515.00

Xl 23.492 9 584.50 1500.00 200.0 200.0 200.0 1.0 0.0 0
GR 1170.8 508.00 1170.80 523.00 1158.30 560.50 1158.06 584.50 1144.33 625.69
GR 1141.3 800.00 1144.32 1420.77 1170.73 1500.00 1170.73 1515.00

Xl 23.529 9 529.50 1500.00 205.0 200.0 202.0 1.0 0.0 0
GR 1171.0 453.00 1171.00 468.00 1158.50 505.50 1158.26 529.50 1144.54 570.66
GR 1141.5 820.00 1144.53 1420.77 1170.94 1500.00 1170.94 1515.00

Xl 23.566 9 474.50 1500.00 210.0 200.0 205.0 1.0 0.0 0
GR 1171.2 398.00 1171.21 413.00 1158.71 450.50 1158.47 474.50 1144.75 515.66
GR 1141.7 854.00 1144.74 1420.77 1171.15 1500.00 1171.15 1515.00

Xl 23.601 9 446.50 1500.00 180.0 200.0 190.0 1.0 0.0 0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1171.3 370.00 1171.39 385.00 1158.89 422.50 1158.65 446.50 1144.95 487.60
GR 1141.9 525.00 1144.95 1420.74 1171. 37 1500.00 1171.37 1515.00

Xl 23.610 9 446.22 1485.00 57.0 42.0 50.0 1.0 0.0 0

• X3 10 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1171.4 370.00 1171.45 385.00 1158.95 422.50 1158.71 446.22 1144.98 487.69
GR 1142.0 926.50 1145.00 1405.77 1171.41 1485.00 1171.41 1500.00

Grade Control Str. No.5

Grade Control Str. No.5

• Xl 23.611 9 443.50 1485.00 8.0 8.0 8.0 1.0 0.0 0
GR 1171.4 367.00 1171.46 382.00 1158.96 419.50 1158.72 443.50 1150.00 469.66
GR 1147.0 926.50 1150.00 1420.74 1171.42 1485.00 1171.42 1500.00

Xl 23.639 9 441.50 1460.00 155.0 150.0 152.0 1.0 0.0 0

• GR 1171.6 365.00 1171.61 380.00 1159.11 417 .50 1158.87 441.50 1150.16 467.63
GR 1147.1 941.00 1150,15 1395.71 1171.58 1460.00 1171.58 1475.00

Xl 23.65l 9 441.50 1460.00 65.0 65.0 65.0 1.0 0.0 0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1171.6 365.00 1171.68 380.00 1159.18 417.50 1158.94 441.5Q 1150.22 490.27

• GR 1147! 2 952.00 1150.22 1395.71 ~171. 65 1460.00 1171.65 1475·00

SB 1.05 1.56 2.63 0.0 798.0 66.0 24246.0 6.~ 1147.31 1147.22
, McClintock Drive Bridge

McClintock Drive ~ridge

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Xl 23.667 20 441.5 1460,00 90,0 90.0 90.0 1.0 0.0
X2 0.0 0.0 1 1180.61 1181.8 0.0 0 2.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
BT -11 316.00 1181.80 1174.13 436.00 1184.23 1176.56 554,00 1185.93 1178.26
BT 672.00 1187.37 1179.70 790.00 1188.15 1180.48 908.00 1188.28 1180.61
BT 1026.00 1188.15 1180.48 1144.00 1187.37 1179.70 1262.00 1185.93 1178.26
BT 1380.00 1184.23 1176.56 1500.00 1181. 80 1174.13
GR 1174.1 316.00 1171. 77 371.00 1171. 77 386.00 1159.27 423.50 1159.10 436.00
GR 1159.0 441.50 1150.31 500.09 1149.97 554.00 1149.22 672.00 1148.48 790.00
GR 1147.7 908.00 1147.31 975.00 1147.64 1026.00 1148.42 1144.00 1149.19 1262.00
GR 1149.9 1380.00 1150.31 1433.31 1171. 75 1460.00 1171. 75 1475.00 1174.13 1500.00

Xl 23.676 9 436.50 1465.00 45.0 45.0 45.0 1.0 0.0 0
GR 1171.8 360.00 1171.81 375.00 1159.31 412.50 1159.07 436.50 1150.36 464.22
GR 1147.3 983.00 115Q.35 1400.68 1171. 79 1465.00 1171. 79 1480.00

Xl 23.713 10 415.00 1500.00 200.0 200.0 200.0 1.0 0.0 0
X3 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1170.0 240.00 1168.00 272,00 1166.00 317.00 1164.00 348.00 1162.00 388.00
GR 1159.2 415.00 1150.56 441.13 1147.55 985.00 . 1150.55 1435.62 1172.01 1500.00

Xl 23.751 8 402.00 1500.00 200.0 200.0 200.0 1.0 0.0 0
X3 0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
GR 1172. 0 242.00 1166.00 280.00 1164.00 ·377.00 1159.47 402.00 1150.76 428.13
GR 1147.7 1017.00 1150.75 1359.75 1170.00 1500.00
Tl CHANNELIZED SALT RIVER CRSS CIVIL
T2 CITY OF TEMPE FILE NAME: RSSP2.HC2
T3 GC#4 TO MCCLINTOCK DRIVE

•
JOB PARAMETERS :
--~-------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

• 3 0.0 0 0.0 157000.0 1147.14

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

• Tl CHANNELIZED SALT RIVER CRSS CIVIL
T2 CITY OF TEMPE FILE NAME: RSSp2.HC2
T3 GC#4 TO MCCLINTOCK DRIVE

•

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

.PROJECT NUMBER. ; CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993
-------------------------------------------------------------------------------

JOB PARAMETERS :
--_.----------_.

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 4 a 0 0.0 0.0 210000.0 1150,19

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

3 0 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

Tl CHANNELIZED SALT RIVER CRSS CIVIL
T2 CITY OF TEMPE FILE NAME: RSSP2.HC2
T3 GC#4 TO MCCLINTOCK DRIVE

JOB PARAMETERS :
----------------

H ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

5 0 0.0 0.0 250000.0 1152.27

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

15 a 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

•

•

•

•

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2
PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

SPECIAL NOTE :
--------------

An asterisk (*l to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

SUMMARY PRINTOUT : CITY OF TEMPE FILE NAME: RSSP2.HC2
------------------ GC#4 TO MCCLINTOCK DRIVE

CHANNELIZED SALT RIVER CRSS CIVIL

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

(ft MSL) (ft) (cfs) (ft MSL) (ft MSLl (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

21.399 1129.40 .00 92000.00 1142.63 1143.89 10238.81 929.48 17.77
21.399 1129.40 .00 157000.00 1147.14 1148.99 14491. 80 956.54 17.03
21.399 1129.40 .00 210000.00 1150.19 1152.48 17481.68 991.95 16.73
21.399 1129.40 .00 250000.00 1152.27 1154.88 19558.07 1004.51 16.58

21.429 1129.60 160.00 92000.00 1142.89 1144.18 10098.24 910.82 18.13
21.429 1129.60 160.00 157000.00 1147.37 1149.28 14289.89 980.79 17.57
21.429 1129.60 160.00 210000.00 1150.42 1152.77 17334.46 1007.45 17.22
21.429 1129.60 160.00 250000.00 1152.49 1155.16 19434.65 1013.55 17.03

21.467 1129.80 200.00 92000.00 1143.25 1144.55 10066.01 898.93 17.95
21.467 1129.80 200.00 157000.00 1147.71 1149.64 14290.72 1024.78 17.61
21.467 1129.80 200.00 210000.00 1150.75 1153.12 17476.12 1061.00 17.23
21.467 1129.80 200.00 250000.00 1152.84 1155.51 19690.55 1073.44 16.99

• 21.505 1130.00 200.00 92000,00 1143.52 1144,98 9494.33 847,90 20.13
21.505 1130.00 200.00 157000.00 1147.91 1150,09 13475.63 1021.37 20.09
21.505 1130.00 200.00 210000.00 1150.97 1153.56 16773.53 1097.63 20.52
21.505 1130.00 200.00 250000.00 1153.06 1155.93 19085.45 1109.74 19.69

21.543 1130.20 200.00 92000.00 1144.06 1145.37 10037.31 880.68 17,63

• 21.543 1130.20 200.00 157000.00 1148.54 1150.49 14275.26 1096.25 17.53
21.543 1130.20 200.00 210000.00 1151.59 1153.96 17702.94 1132.27 17.04
21.543 1130.20 200.00 250000.00 1153.67 1156.32 20071.93 1145.39 16.73

21.581 1130.40 200.00 92000.00 1144.49 1145.71 10364.06 883.01 15.89
21.581 1130.40 200,00 157000.00 1148.98 1150.84 14681. 85 1144.48 16.17

• 21.581 n30.40 200.00 210000.00 1152.05 1154.30 18275.02 1180.51 15.79
21.581 ll~O. 40 700.00 250000.00 1154.15 1156.65 20763.09 1194.08 15.53

21.619 1130.60 200.00 92000.00 1144.84 I146.02 10516.18 862.63 15.22

•

•



•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

• PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*5
--------- --------- --------- --------- --------- --------- --------- --------- ---------

21.843 1132.10 185.00 93000.00 1147.72 1148.77 11262.63 827.23 1I. 73
21.843 1132.10 185.00 160000.00 1153.03 1154.56 16511.99 1078.18 11.32

• 21.843 1132.10 185.00 215000.00 1156.28 1158.18 20049.90 1096.55 II. 47
21.843 1132.10 185.00 250000.00 1158.96 1160.91 23010.23 1111.70 10.20

/
21.851 1132.10 45.00 93000.00 1148.00 1149.02 11501. 26 828.70 10.96
21.851 1132.10 45.00 160000.00 1153.45 1154.91 16966.61 1080.51 10.45
21.851 1132.10 45.00 215000.00 1156.81 1158.60 20633.32 1099.46 10.52

• 21.851 1132.10 45.00 250000.00 1159.48 1161.33 23579.74 1114.45 9.47

21.879 1132.20 155.00 93000.00 1148.17 1149.19 11500.90 830.04 10.98
21.879 1132.20 155.00 160000.00 1153.61 1155.07 16932.16 1075.24 10.49
21.879 1132.20 155.00 215000.00 1156.97 1158.77 20577.90 1094.54 10.57
21.879 1132.20 155.00 250000.00 1159.62 ll6U8 23490.90 1109.72 9.54

• 21. 908 1132.30 160.00 93000.00 1148.36 1149.36 11566.75 832.91 10.82
21.908 1132.30 160.00 160000.00 1153.79 1155.24 16957.63 1066.71 10.42
21. 908 1132.30 160.00 215000.00 1157.15 1158.94 20578.23 1086.00 10.51
21. 908 1132.30 160.00 250000.00 1l59.77 1161.63 23449.40 1101.05 9.53

• 21,945 1132.50 200.00 93000.00 1148.57 1149.58 11529.94 829.54 10.88
21. 945 1132. 50 200.00 160000.00 1l53.98 1155.45 16821.50 1045.50 10.54
21.945 1132.50 200.00 215000.00 1157.34 1159.16 20351.95 1064.71 10.70
21. 945 1132.50 200.00 250000.00 1159.93 1161.84 23130.75 1079.59 9.77

21.981 ll32.70 200.00 93000.00 1148.83 1149.80 11757.86 912.12 10.44

• 21.981 1132.70 200.00 160000.00 1154.27 1155.66 17305.03 1044.30 9.83
21. 981 1132.70 200.00 215000.00 1157.64 1159.38 20860.72 1064.54 10.00
21. 981 1132.70 200.00 250000.00 1160.21 1162.04 23610.95 1079.93 9.22

22.018 1132.90 200.00 93000.00 1149.04 ll50.01 11810.96 914.35 10.32
22.018 1132.90 200.00 160000.00 1154.47 1155.86 17276.96 1029.28 9.79

• 22.018 1132,90 200.00 215000.00 ll57.84 1159.58 20779.69 1049.50 10.01
22.018 1132.90 200.00 250000.00 1160.38 1162.23 23470.92 1064.77 9.27

22.057 1133.10 215.00 93000.00 1149.26 1150.24 ll708.92 911.65 10.57
22.057 1133.10 215.00 100000.00 1154.66 1156.09 16993.82 1000.98 10.11
22.057 1133.10 215.00 215000.00 1158.02 1159.82 20392.96 1021.15 10.36

• 22.057 1133.10 215.00 250000.00 1I60.54 1162.45 22984.45 1036.27 9.65

22.099 1133.30 230.00 93000.00 1149.50 1150.48 ll732.19 911.61 10.46
22.099 1133.30 230.00 160000.00 1154.88 1156.32 16946.68 989.91 10.09
22.099 1133.30 230.0Q 215000.00 1158.25 1160.06 20314.41 1010.12 10.37
22.099 1133.30 230.00 250000.00 1160.75 1162.68 22860.71 1025.13 9.70

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

• PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993
-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

22.140 1133.50 230.00 93000.00 1149.72 1150.73 11559.57 903.81 10.81
22.140 1133.50 230.00 160000.00 1155.08 1156.57 16621.56 969.74 10.51

• 22.140 1133.50 230.00 215000.00 1158.44 1160.32 19921.08 994.98 10.81
22.140 1133.50 230.00 250000.00 1160.92 1162.93 22407.53 1013.59 10.14

22.182 1133.70 230.00 93000.00 1149.97 115D.98 11576.87 906.46 10.81
22.182 1133.70 230.00 160000.00 1155.32 1156.81 16619.10 961.84 10.50
22.182 1133.70 230.00 215000.00 1158.69 1160.57 19890.01 982.03 10.80

• 22.182 1133.70 230.00 250000.00 1161.14 1163.17 22324.53 996.79 10.17

22.224 1134.00 230.00 93000.00 1150.19 1151.25 11266.74 887.13 11.42
22.224 1134.00 230.00 160000.00 1155.52 1157.08 16180.28 942.36 11.13
22.224 1134.00 230.00 215000.00 1158.87 1160.86 19376.92 962.49 11.44
22.224 1134.00 230.00 250000.00 1161.31 1163.44 21737.96 977.10 10.79

• 22.266 1134.20 230.00 93000.00 1150.46 1151.52 11322.39 888.27 11.27
22.266 1134.20 230.00 160000.00 1155.78 1157.34 16235.62 943.46 11. 02
22.266 1134.20 230.00 215000.00 1159.15 1161.12 19457.95 963.73 11.30
22.266 1134.20 230.00 250000.00 1161.57 1163.69 21792.27 978.16 10.72

• 22.308 1134.40 230.00 93000.00 1150.75 1151.77 11493.42 895.58 10.86
22.308 1134.40 230.00 160000.00 1156.08 1157.59 16452.75 950.81 10.66
22.308 1134.40 230.00 215000.00 1159.46 1161.38 19706.20 971.12 10.96
22.308 1134.40 230.00 250000.00 1161.86 1163.94 22056.36 985.53 10.41

22.345 1134.60 205.00 93000.00 1151.01 1152.00 11711.52 907.84 10.41

• 22.345 1134.60 205.00 160000.00 1156.35 1157.81 16751.41 963.16 10.23
22.345 1134.60 205.00 215000.00 1159.76 1161.61 20069.02 983.61 10.50
22.345 1134.60 205.00 250000.00 1162.15 1164.15 22440.04 997.97 10.00

22.380 1134.80 188.00 93000.00 1151.23 1152.19 11846.07 916.92 10.16
22.380 1134.80 188.00 160000.00 1156.58 1158.01 16955.16 972.36 9.96

• 22.380 1134.80 188.00 215000.00 1160.00 1161.80 20320.26 992.91 10.21
22.380 1134.80 188.00 250000.00 1162.39 1164.34 22706.53 1007.23 9.74

22.412 1135.00 180.00 93000.00 1151. 44 1152.37 11999.27 924.05 9.85
22.412 1135.00 l80.00 160000.00 1156.79 1158.19 17142.29 979.46 9.71
22.412 1135.00 180.00 215000.00 1160.23 1161.99 20545.37 1000.09 9.94

• 22.412 ii35.00 180.00 250000.00 1162.6J 1164.52 22940.85 1014.36 9.51
.. I; ;

22.445 11 35 .20 180.00 93000.00 1151.62 1152.55 12069.57 932.99 9.79
22.445 1135.20 180.00 160000.00 1156.99 1158.36 17278.56 988.51 9.57
22.445 1135.20 180.00 215000.00 1160.44 1162.17 20727.42 1009.23 9.78
22.445 1135.20 180.00 250000.00 1162.81 1164.69 23138.88 1023.46 9.36

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

• PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- ------.-- --------- --------- --------- ---------

22.478 1135.40 182.00 93000.00 1151.82 1152.73 12165.28 940.02 9.63
22.478 1135.40 182.00 160000.00 1157.19 1158.54 17415.03 995.55 9.42

• 22.478 1135.40 182.00 215000.00 1160.65 1162.35 20899.36 1016.33 9.60
22.478 1135.40 182.00 250000.00 1163.02 1164.87 23321.27 1030.53 9.20

22.512 1135.60 185.00 93000.00 1152.01 1152.91 12290.95 949.05 9.44
22.512 1135.60 185.00 160000.00 1157.39 1158.71 17598.55 1004.64 9.22
22.512 1135.60 185.00 215000.00 1160.87 1162.53 21127.11 1025.49 9.38

• 22.512 1135.60 185.00 250000.00 1163.23 1165.04 23564.98 1039.66 9.00

22.545 1135.80 180.00 93000.00 1152.20 1153.08 12414.20 958.01 9.25
22.545 1135.80 180.00 160000.00 1157.58 1158.88 17775.55 1013.63 9.03
22.545 1135.80 180.00 215000.00 1161.07 1162.70 21348.12 1034.56 9.17
22.545 1135.80 180.00 250000.00 1163.43 1165.20 23802.01 1048.69 8.81

• 22.578 1136.00 180.00 93000.00 1152.39 1153.24 12583.05 966.28 8.95
22.578 1136.00 180.00 160000.00 1157.78 1159.04 17984.15 1021. 68 8.78
22.578 1136.00 180.00 215000.00 1161.28 1162.87 21595.89 1042.67 8.93
22.578 1136.00 180.00 250000.00 1163.63 1165.36 24064.52 1056.78 8.59

• 22.610 1136.30 180.00 93000.00 1152.55 1153.41 12583.54 973.93 9.04
22.610 1136.30 180.00 160000.00 1157.94 1159.20 18023.27 1029.50 8.81
22.610 1136.30 180.00 215000.00 1161. 45 1163.03 21665.33 1050.51 8.93
22.610 1136.30 180.00 250000.00 1163.80 1165.52 24151.36 1064.62 8.57

22.644 1136.50 185.00 93000.00 1152.73 1153.57 12661.46 978.46 8.94

• 22.644 1136.50 185.00 160000.00 1158.12 1159.37 18142.87 1036.36 8.70
22.644 1136.50 185.00 215000.00 1161. 64 1163.20 21835.90 1057.52 8.78
22.644 1136.50 185.00 250000.00 1163.98 1165.68 24329.24 1071. 57 8.44

22.664 1136.60 108.00 93000.00 1152.84 1153.67 12770.72 982.54 8.78
22.664 1136.60 108.00 160000.00 1158.24 1159.46 18308.37 1043.43 8.52

• 22.664 1136.60 108.00 215000.00 1161.76 1163.29 22021.30 1064.57 8.61
22.664 1136.60 108.00 250000.00 1164.10 1165.77 24529.17 1078.61 8.29

22.681 1136.75 92.00 93000.00 1152.94 1153.77 12776.53 984.32 8.78
22.681 1136.75 92.00 160000.00 1158.39 1159.60 18365.67 1044.79 8.45
22.681 1136.75 92.00 215000.00 1161.96 1163.47 22129.04 1066.18 8.49

• 22.681 1136.75 92.00 250000.00 1164.31 1165.96 24656.37 1080.31 8.17

22.710 1136.90 160.00 93000.00 1153.10 1153.91 12877.91 966.59 8.64
22.710 1136.90 160.00 160000.00 1158.53 1159.74 18334.01 1022.49 8.40
22.710 1136.90 160.00 215000.00 1162.09 1163.61 22019.03 1043.89 8.49
22.710 1136.90 160.00 250000.00 1164.43 1166.10 24483.02 1057.95 8.20.

• ' .

•



BOSS HEC-2 version 3.00 PA{j~ 11

PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

• PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSLI (ftl (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*5
--------- --------- --------- --------- --------- --------- --------- --------- ---------

22.742 1137.10 180.00 93000.00 1153.27 1154.07 12980.89 952.01 8.51
22.742 1137.10 180.00 160000.00 1158.69 1159.89 18341. 60 1007.82 8.34

• 22.742 1137.10 180.00 215000.00 1162.24 1163.76 21966.76 1029.18 8.47
22.742 1137.10 180.00 250000.00 1164.58 1166.25 24389.64 1043.20 8.21

22.775 1137.30 180.00 93000.00 1153.44 1154.22 13178.54 966.80 8.26
22.775 1137.30 180.00 160000.00 1158.88 1160.04 18631.55 1022.68 8.08
22.775 1137.30 180.00 215000.00 1162.44 1163.92 22315.98 1044.07 8.20

• 22.775 1137.30 180.00 250000.00 1164.78 1166.40 24769.82 1058.08 7.95

22.808 1137.50 180.00 93000.00 1153.63 1154.37 13509.88 990.63 7.86
22.808 1137.50 180.00 160000.00 1159.08 1160.19 19111.79 1046.63 7.66
22.808 1137.50 180.00 215000.00 1162.67 1164.07 22903.64 1068.14 7.76
22.808 1137.50 180.00 250000.00 1165.01 1166.55 25416.84 1082.17 7.53

• 22.841 1137.70 182.00 93000.00 1153.81 1154.51 13857.93 1016.32 7.48
22.841 1137.70 182.00 160000.00 1159.28 1160.33 19618.45 1072.43 7.26
22.841 1137.70 182.00 215000.00 1162.89 1164.21 23525.14 1094.07 7.34
22.841 1137.70 182.00 250000.00 1165.23 1166.69 26102.48 1108.12 7.12

• 22.874 1137.90 180.00 93000.00 1153.99 1154.65 14341.62 1051.09 6.98
22.874 1137.90 180.00 160000.00 1159.49 1160.46 20317.33 1107.34 6.76
22.874 1137.90 180.00 215000.00 1163.12 1164.35 24375.69 1129.12 6.81
22.874 1137.90 180.00 250000.00 1165.46 1166.82 27042.59 1143.20 6.61

22.907 1138.10 180.00 93000.00 1154.16 1154.77 14820.44 1086.78 6.55

• 22.907 1138.10 180.00 160000.00 1159.68 1160.59 21014.52 1143.15 6.31
22.907 1138.10 180.00 215000.00 1163.33 1164.47 25227.16 1165.05 6.34
22.907 1138.10 180.00 250000.00 1165.68 1166.94 27985.03 1179.17 6.15

22.940 1138.40 182.00 93000.00 1154.32 1154.89 15406.86 1133.42 6.09
22.940 1138.40 182.00 160000.00 1159.86 1160.71 21885.33 1189.94 5.83

• 22.940 1138.40 182.00 215000.00 1163. 54 1164.59 26296.41 1211.98 5.83
22.940 1138.40 182.00 250000.00 1165.90 1167.06 29173.97 1226.14 5.65

22.973 1138.60 180.00 93000.00 1154.50 1155.00 16319.38 1199.13 5.43
22.973 1138.60 180.00 160000.00 1160.07 1160.81 23198.21 1255.83 5.17
22.973 1m·60 180.00 215000.00 1163.77 1164.71 27885.77 1278.03 5.16

• 22.973 1138.60 180.00 250000.00 1166.14 1167.17 30931. 85 1292.25 5.00

23.005 1l38.81 178.00 93000.00 1154.64 1155.10 17055.18 1255.70 4.99
23.005 1138.81 178.00 160000.00 1160.23 1160.91 24272.67 1311.39 4.72
23.005 1138.81 178.00 215000.00 1163.95 1164.80 29188.58 1332.38 4.70
23.005 1138.81 178.00 250000.00 1166.3f 1167.26 32371.52 1345.79 4.56

•

•
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PROJECT TITLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

• PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

23.038 1139.00 178.00 93000.00 1154.75 1155.19 17527.95 1272.96 4.75
23.038 1139.00 178.00 160000.00 1160.35 1160.99 24963.78 1359.13 4.50

• 23.038 1139.00 178.00 215000.00 1164.08 1164.89 30078.25 1381.52 4.46
23.038 1139.00 178.00 250000.00 1166.46 1167.35 33384.13 1395.81 4.31

23.070 1139,23 178.00 93000.00 1154.88 1155.27 18454.18 1345.58 4.26
23.070 1139.23 178.00 160000.00 1160.49 1161.08 26241.28 1407.28 4.02
23.070 1139.23 178.00 215000.00 1164.24 1164.97 31553.00 1428.69 4.00

• 23.070 1139.23 178.00 250000.00 1166.62 1167.43 34976.17 1442.32 3.88

23.109 1139.44 212.00 93000.00 1154.96 1155.37 18241.61 1350.59 4.48
23.109 1139.44 212.00 160000.00 1160.58 1161.16 26297.77 1468.05 4.13
23.109 1139.44 212.00 215000.00 1164.33 1165.06 31837.89 1490.54 4.04
23.109 1139.44 212.00 250000.00 1166.72 1167.51 35413.79 1504.88 3.89

• 23.153 1139.65 245.00 93000.00 1155.14 1155.47 19961.49 1479.16 3.75
23.153 1139.65 245.00 160000.00 1160.77 1161.26 28476.20 1520.15 3.48
23.153 1139.65 245.00 215000.00 1164.54 1165.16 34227.19 1531.45 3.44
23.153 1139.65 245.00 250000.00 1166.93 1167.61 37896.89 1538.62 3.34

• 23.200 1139.86 255.00 93000.00 1155.11 1155.66 15615.18 1149.24 6.17
23.200 1139.86 255.00 160000.00 1160.66 1161.47 22163.45 1189.24 5.83
23.200 1139.86 255.00 215000.00 1164.37 1165.39 26594.72 1200.40 5.83
23.200 1139.86 255.00 250000.00 1166.73 1167.86 29432.06 1207.50 5.67

23.252 1140.00 285.00 93000.00 1155.16 1155.93 13199.68 1009.82 8.99

• 23.252 1140.00 285.00 160000.00 1160.65 1161.76 19031.96 1089.28 8.22
23.252 1140.00 285.00 215000.00 1164.32 1165.69 23069.54 1111.30 8.01
23.252 1140.00 285.00 250000.00 1166.65 1168.16 25680.87 1125.31 7.69

23.293 1140.20 230.00 93000.00 1155.32 1156.18 12493.33 958.46 10.07
23.293 1140.20 230.00 160000.00 1160.75 1162.00 17981.11 1037.57 9.28

• 23.293 1140.20 230.00 215000.00 1164.40 1165.94 21800.22 1059.43 9.05
23.293 1140.20 230.00 250000.00 1166.71 1168.40 24270.64 1073.33 8.69

23.334 1140.40 225.00 93000.00 1155.55 1156.41 12560.35 962.44 9.95
23.334 1140.40 225.00 160000.00 1160.97 1162.21 18003.60 1032.12 9.24
23.334 1140.40 225.00 215000.00 1164.60 1166.14 21795.78 1053.94 9.03

• 23.334 1140.40 225.00 250000.00 1166.91 1168.59 24243.84 1067.78 8.69

23.375 1140.70 225.00 93000.00 1155.88 1156.63 13412.04 1020.55 8.64
23.375 1140.70 225.00 160000.00 1161. 32 1162.42 19147.77 1076.51 8.04
23.375 1140.70 225.00 215000.00 1164.99 1166.35 23130.56 1098.48 7.89
23.375 1140.70 225.00 250000.00 1167.30 1168.79 25685.88 1112.35 7.62,

•

•
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PROJECT TI TLE : CITY OF TEMPE FILE NAME: RSSP2.HC2

• PROJECT NUMBER : CHANNELIZED SALT RIVER CRSS CIVIL 11/09/1993

-------------------------------------------------------------------------------

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ft) (cfs) (ft MSL) (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

23.417 1140.90 228.00 93000.00 1155.87 1156.97 11057.37 860.94 13.12
23.417 llyn. 90 228.00 160000.00 1161.19 1162.80 15804.16 916.15 12.43

• 23.417 1140.90 228.00 215000.00 1164.77 1166.76 19122.29 937.63 12.27
23.417 1140.90 228.00 250000.00 1167. 04 1169.21 21263.52 951.24 11. 87

23.456 1141.10 212.00 93000.00 1156.13 1157.26 10884.52 845.17 13.50
23.456 1141.10 212.00 160000.00 1161. 42 1163.08 15511.08 900.13 12.92
23.456 1141.10 212.00 215000.00 1164.99 1167.04 18768.59 921.59 12.75

• 23.456 1141.10 212.00 250000.00 1167.24 1169.49 20866.83 935.15 12.35

23.492 1141.30 200.00 93000.00 1156.48 1157.53 11310.98 868.01 12.30
23.492 1141.30 200.00 160000.00 1161. 80 1163.34 16094.99 923.19 II. 82
23.492 1141.30 200.00 215000.00 1165.39 1167.30 19446.60 944.72 11. 72
23.492 1141.30 200,00 250000.00 1167.64 1169.75 21591.74 958.25 11.39

• 23.529 1141.50 202,00 93000.00 1156.87 1157,77 12237.98 924.15 10.28
23.529 1141.50 202.00 160000.00 1162.26 1163,58 17391.01 979.73 9.90
23.529 1141.50 202,00 215000.00 1165.90 1167.55 21001.29 1001.60 9,82
23.529 1141.50 202.00 250000,00 1168.18 1169.99 23294.49 1015.24 9.56

• 23.566 1141.70 205.00 93000.00 1157.20 1157.98 13114.83 979.83 8.82
23.566 1141.70 205,00 160000,00 1162,63 1163,79 18623,11 1035.72 8.50
23.566 1141.70 205,00 215000,00 1166,32 1167,75 22482.84 1057.84 8.42
23.566 1141.70 205,00 250000,00 1168,61 1170.19 24921,73 1071,58 8,21

23.601 1141.90 190,00 93000.00 1157,41 1158.15 13515,77 1007,90 8.29

• 23.601 1141.90 190,00 160000,00 1162.86 1163,95 19197,25 1063,90 7,96
23.601 1141.90 190.00 215000.00 1166,57 1167.92- 23179.48 1086,13 7.88
23,601 1141.90 190,00 250000,00 1168.86 1170,35 25688,94 1099,90 7,69

23,610 1142,00 50.00 93000.00 1157,43 1158.20 13261.32 992.99 8.66
23,610 1142,00 50,00 160000,00 1162,88 1164.00 18848,96 1048,68 8,30

• 23,610 1142,00 50.00 215000.00 1166,57 1167.97 22767,86 1070,86 8.21
23.610 1142,00 50.00 250000,00 1168,87 1170,41 25238.30 1084,62 8.01

23.611 1147.00 8,00 93000,00 1156.35 1158.68 7589.34 989.19 55.20
23.611 1147,00 8.00 160000.00 P62,14 1164.33 13497.84 1047.24 25,26
23,611 1147.00 8,00 215000,OQ U65,90 llp8.27 17479.44 1069.80 19.85

• 23.611 1147.00 8.00 250000.00 1198,24 1170,69 19990.84 1083.80 17,46

23.639 1147,10 152,00 93000,00 1157.52 1159.42 8413.87 972.26 38.27
23,639 1147.10 152.00 160000.00 1162,50 1164,73 13414.78 1025.44 25,06
23,639 1147.10 152,00 215000,00 1166.15 1168.60 17200.68 1047.35 20,35
23.639 1147.10 152.00 250000,00 1168,44 1170,99 19600.26 1061.01 18,12

•

•
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Boss Hec-2 (tm) is an enhanced version of the U.S. Army Corps of Engineers
Hydrologic Engineering Center HEC-2 program for water-surface profile
computations. Program based upon the September 1990 version, updated on
August 1991.

DISCLAIMER :

Boss Hec-2 (tm) is a complex program which requires engineering expertise
to use correctly. Boss .Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although Boss Corporation has endeavor~d to make Boss Hec-2 error free,
the. program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regard~ess of the form of action, shall
not exceed the purchas~ Pfic? of ~h}~ ~oftwar~.

, \ i" . "

PROJECT DESCRIPTION :

PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY
DESCRIPTION : HAYDEN ROAD TO COUNTRY CLUB ROAD
ENGINEER
DATE OF RUN
TIME OF RUN
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• PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY 11/11/1993

-------------------------------------------------------------------------------

Tl SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP

• T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

JOB PARAMETERS :
----------------

• J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 2 0 0 0.0 0 0.0 93000.0 1158.46

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

!. 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

USER-DEFINED SUMMARY TABLES (J3) :
----------------------------------

• 38 42 39 43 25 4

NC 0.045 0.045 0.035 0.1 0.3
Hayden Road Bridge U/S line

Hayden Road Bridge U/S line

• Xl 23.667 9 9973.0 11001.0 0.0 0.0 0.0 1.0 0.0
X3 10 0.0 0,0 0.0 0.0 0.0 0.0 1159.07 1171.79
GR 1171.8 9896.0 1171.81 9911.0 1159.31 9948.0 1159.07 9973.0 1150.36 10000.0
GR 1147.3 10519.0 1150.35 10937.0 1171. 79 11001.0 1171.79 11016.0

Xl 23.713 10 9430,0 10515.0 245.0 245.0 245.0 1.0 0.0

• X3 0 0.0 0.0 0.0 0.0 0.0 0.0 1159.27 1172.01
GR 1170.0 9255.0 1168.0 9287.0 1166.0 9332.0 1164.0 9363.0 1162.0 9403.0
GR 1159.2 9430.0 1150.56 9456.0 1147.55 10000.0 1150.55 10451. 0 1172.01 10515.0

Xl 23.751 8 9385.0 10483.0 200.0 200.0 200.0 1.0 0.0
X3 0 0.0 0.0 0.0 0.0 0.0 0.0 1159.47 1170.0

• GR 1172. 0 9225.0 1166.0 9263.0 1164.0 9360.0 1159.47 9385.0 1150.76 9411.0
GR 1147.7 10000.0 1150.75 10343.0 1170.0 10483.0

Xl 23.797 21 9190.0 10790.0 415.0 125.0 245.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1175.0 8295.0 1171.5 8760.0 1173. 0 9190.0 1170.0 9450·0 1165.0 9470.0

• GR 1160.0 9590.0 1155.0 9620.0 1154.0 9980.0 1152.0 10210·0 1155.0 10370.0
GR 1160.0 10520.0 1165.0 10640.0 1170.0 10715.0 1174.0 10790.~ 1170.0 10850·0
GR 1170.0 11320.0 1171.0 11390.0 1170.0 11450.0 1170.0 11590. 1171. 0 11770.0
GR 1174.0 11880.0

Xl 23.997 25 9760.0 10610.0 1085.0 1040.0 1060.0 1.0 0.0

•

•
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GR 1180.0 8380.0 1181.0 8430.0 1180.0 8560.0 1179.0 8720.0 1180.0 9000.0
GR 1181.0 9070.0 1180.0 9130.0 1180.0 9430.0 1185.0 9455.0 1180.0 9490.0
GR 1175.0 9760.0 1170.0 9815.0 1155.0 9955.0 1154.0 10005.0 1154.0 10475.0• GR 1155.0 10475.0 1175.0 10525.0 1175.0 10610.0 1171.0 11230.0 1170.0 11460.0
GR 1168.0 11525.0 1170.0 11590.0 1175.0 11620.0 1173.5 11950.0 1175.0 12250.0

NC 0.05 0.05 0.035 0.0 0.0
Xl 24.196 18 9675.0 10910.0 815.0 1045.0 1050.0 1.0 0.0

• X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1180.0 8155.0 1180.0 8340.0 1183.5 8530.0 1175.0 8580.0 1175.0 9545.0
GR 1178.5 9675.0 1175.0 9790.0 1155.0 9835.0 1155.0 10030.0 1160.0 10270.0
GR 1165.0 10350.0 1170.0 10440.0 1170.0 10600.0 1174.0 10910.0 1175.0 11140.0
GR 1177.0 11360.0 1178.0 11640.0 1180.0 12170.0

• Xl 24.396 13 9010.0 10665.0 1090.0 1040.0 1055.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1184.0 9010.0 1180.0 9150.0 1175.0 9270.0 1158.0 9430.0 1158.0 10200.0
GR 1165.0 10275.0 1165.0 10340.0 1170.0 10400.0 1175.0 10640.0 1179.0 10665.0
GR 1175.0 10710.0 1180.0 11050.0 1181.5 11470.0

• QT 4 95000.0 163000.0 220000.0 250000.0
Price Road Extension

Price Road Extension

Xl 24.595 16 8985.0 11005.0 1025.0 1070.0 1052.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• GR 1185.0 8790.0 1180.0 8855.0 1180.0 8985.0 1175.0 9090.0 1175.0 9170.0
GR 1170.0 9245.0 1165.0 9300.0 1161.0 9340.0 1161.0 9970.0 1163.0 10030.0
GR 1161.0 10110.0 1161.0 10630.0 1170.0 10660.0 1175.0 11005.0 1180.0 11155.0
GR 1183.0 11300.0

Xl 24.795 16 9770.0 11530.0 1060.0 630.0 1055.0 1.0 0.0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0• GR 1184.0 8890.0 1180.0 9095.0 1180.0 9740.0 1183.0 9755.0 1180.0 9770.0
GR 1165.0 9810.0 1165.0 9900.0 1171.6 9910.0 1165.0 9970.0 1164.0 10000.0
GR 1164.0 11045.0 1165.0 1ll05.0 1170.0 11120.0 1175.0 11510.0 1180.0 11530.0
GR 1184.0 11840.0

Xl 24.995 28 9605.0 11850.0 1065.0 1135.0 1055.0 1.0 0.0• X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GR 1186.0 8250.0 1184.0 8570.0 1184.0 8571.0 1184.0 8572.0 1184.0 8573.0
GR 1180.0 8705.0 1179.0 9605.0 1175.0 9630.0 1167.0 9650.0 1167.0 9745.0
GR 1170.0 9755.0 1170.0 9945.0 1167.0 9980.0 1167.0 10260.0 1170.0 10280.0
GR 1173.0 10350.0 1170.0 10385.0 1167.0 10395.0 1167.0 11060.0 1170.0 11070.0
GR 1170.0 11380.0 1171.0 11430.0 1169.0 11580.0 1170.0 11640.0 1175.0 11665.0• GR 1180.0 11850.0 1185.0 11860.0 1186.0 11940.0

Xl 25.194 25 9330.0 12245.0 1070.0 870.0 1050.0 I.Q 0.0
GR 1185.0 8895.0 1175.0 8910.0 1175.0 9270.0 1180.0 9300.0 1184.0 9330.0
GR 1180.0 9355.0 1175.0 9370.0 1175.0 9460.0 1178.0 9640.0 1175.0 9820.0
GR 1170.0 9890.0 1170.0 10250.0 1175.0 10385.0 1180.0 10400·9 1184.0 10435.0• GR 1180.0 10500.0 1175.0 10?70.0 1177 .0 10890.0 1180.0 11095.~ 1180.0 11475.0

•
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•
GR 1177.0 11650.0 1175,0 11920.0

STATUS: Analyzing profile 1.

Contraction Coefficient (CCRV)

Expansion Coefficient (CERV)

1176.8 12115.0 1175.0

.100

.300

12215.0 1185.0 12245.0

•

•

•

•

•

•

•

•

STATUS: Analyzing cross-section reach 23.667.

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
~ight Overbapk Elevation (ft , RBEL)

. f

1159.07
P71.79
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Hayden Road Bridge U/S line

Cummul- Left Channel
ative Overbank Area
Volume Area
VOL ALOB ACH
(acre-ft) (sq ft) (sq ft)

Left Channel
Overbank Flow
Flow
QLOB QCH
(cfs) (cfs)

Water Critical Known
Surface W. S. W. S.
Elevation Elevation Elevation
CWSEL CRIWS WSELK
(ft MSL) (ft MSL) (ft MSL)

Left Right Number of
Bank Bank Balance
Elevation Elevation Trials
LTBNK RTBNK ITRIAL
(ft MSL) (ft MSL)

Number of
Crit Dpth
Trials
IDC

Other
Energy
Loss
OLOSS
(ft)

Minimum Number of
C. S. Other
Elevation Trials
ELMIN ICONT
(ft MSL)

Right
W. S.
Station
ENDST
(ft)

Friction
Energy
Loss
HL
(ft)

Length Cummul.
Weighted Surface
Manning n Area
WTN TWA

(acres)

Flow
Depth

Computed Left
W. S. W. S.
Top Width Station
TOPWD SSTA
(ft) (ft)

Bridge
Deck
Area
CORAR
(sq ft)

Energy Weighted
Gradient Velocity
Elevation Head
EG HV
(ft MSL) (ft)

DEPTH
(ft)

Right
Overbank
Flow
QROB
(cfs)

Right
Overbank
Manning
XNR

Right
Overbank
Area
AROB
(sq ftj

Right
Overbank
Velocity
VROB
(ft/s)

Right
Overbank
Length
XLOBR
(ft)

Channel
Length

Channel
Manning
n
XNCH

Channel
Mean
Velocity
VCH
(ft/s)

XLCH
(ft)

Left
Overbank
Manning
XNL

Left
Overbank
Velocity
VLOB
(ft/s)

Left
Overbank
Length
XLOBL
(ft)

Total
Flow

Energy
Gradient

Cross
Section
Number
SECNO

Flow
Travel
Time
TIME
(hrs)

Q
(cfs)

SLOPE
(ft/ft)

•

•

•

•

•

•

•

23.667
.002871

.00
93000

.00

.000
o
o
o

.00

.035
o

9225
92999
10.08

.000
o
o
o

.00

11.16
1160.04

.00
986.3

.000

1158.46
1.58

1159.07
9974.89

.0

.00

.00
1171.79

10961. 21
1147.30

1158.46
.00

o
o
o

STATUS: Analyzing cross-section reach 23.713.

•
23.713

.001965
55.72
93000

.01

.045
245

o
o

.37

.035
245

105~~

Q~9~9

l.7S

.000
245

o
o

.QQ

II. 90
1160.65

.00
1050.0

.000

1159.45
I. 20

1159.20
9427.53

5.7

.00

.58
1172.01

10477.56
1147.55

.00

.04
2
o
o

.. ' ,.. -
STATUS: Analyzing cross-section reach 23.751.

•

•
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SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS

• VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

23.751 .045 .035 .000 12.11 1159.81 .00 .00
.002099 200 200 200 1161.08 1. 27 .41 .02• 103.64 0 10283 0 .00 1159.47 1170.00 2

93000 0 92999 0 1025.8 9383.12 10408.90 0
.01 .46 9.04 .00 .000 10.5 1147.70 0

STATUS: Analyzing cross-section reach 23.797.

• STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

•
WARNING: (3685) 20 trials attempted in balancing assumed water surface

elevation (WSEL) and computed water surface elevation (CWSEL).

WARNING: (3693) It is probable that critical depth has been crossed.

WARNING: (3720) Critical depth has been assumed.

•
STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)

1173.00
1174.00

•
23.797

.009785
150.58

93000
.02

.000
415

o
o

.00

.035
245

6405
93000
14.52

.000
125

o
o

.00

9.38
1164.65

.00
996.1

.000

1161. 38
3.27

1173.00
9556.97

16.2

1161.38
.96

1174.00
~~553.03

1152.00

.00

.60
20
15
o

•

•

•

•

STATUS: Analyzing cross-section reach 23.997.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

YARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance aatio (KRATIO) 1.89
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SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS

• VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

23.997 .000 .035 .000 13.65 1167.65 .00 .00
.002740 1085 1060 1040 1169.74 2.09 4.97 .12
326.15 0 8024 0 .00 1175.00 1175.00 3

93000 0 93000 0 669.8 9836.87 10506.64 0
.04 .00 11. 59 .00 .000 36.5 1154.00 0

STATUS: Analyzing cross-section reach 24.196.

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL) 1178.50
Right Overbank Elevation (ft, RBEL) 1174.00

24.196 .000 .035 .000 16.11 1171.11 .00 .00
.004120 815 1050 1045 1173.24 2.13 3.49 .01
518.55 0 7939 0 .00 1178.50 1174.00 4

93000 0 93000 0 887.3 9798.75 10686.09 0
.07 .00 11. 71 .00 .000 55.2 1155.00 0

STATUS: Analyzing cross-section reach 24.396.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

WARNING: (3302) Conveyance change is outside of acceptable range.

•

•

•

•

•

•

•

•

•

Upstream to Downstream Conveyance Ratio (KRATIO)

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)

24.396 .000 .03~ .000 16.30 1174.30 .00
.000651 1090 ~O~5 ~O40 1174.81 .51 1. 41
m·06 0 t~H5 .• 0 .00 1184.00 1179.00
.93000 Q ~ ~OO 0 1329.7 9276.60 10606.32

.12 .00 5.74 .00 .000 82.1 1158.00

.. STATUS: ~na~yzing crosg-section re9CP ?4.595.
.. ., ~ ... .

2.52

1184.00
1179.00

.00

.16
2
o
o
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STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)

Price Road Extension

PAGE 8

11/11/1993

1180.00
1175.00

•
SECNO XNL
SLOPE XLOBL
VOL ALOB
Q QLOB
TIME VLOB

XNCH
XLCH
ACH
QCH
VCH

XNR
XLOBR
AROB
QROB
VROB

DEPTH CWSEL CRIWS
EG HV HL
CORAR LTBNK RTBNK
TOPWD SSTA ENDST
WTN TWA ELMIN

WSELK
OLOSS
ITRIAL
IDC
ICONT

• 24.595
.000520
1252.41

95000
.18

.000
1025

o
o

.00

.035
1052

20334
94999
4.67

.050
1070

o
o

.09

14.10
1175.44

.00
1920.0

.000

1175.10
.34

1180.00
9087.95

121.3

.00

.61
1175.00

11007.92
1161.00

.00

.02
2
o
o

• STATUS: Analyzing cross-section reach 24.795.

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)

1180.00
1180.00

STATUS: Analyzing cross-section reach 24.995.•

24.795
.000966
1695.16

95000
.23

.000
1060

o
o

.00

.035
1055

16226
95000
5.85

.000
630

o
o

.00

11.69
1176.22

.00
1731.3

.000

1175.69
.53

1180.00
9781.49

165.5

.00

.73
1180.00

11512.77
1164.00

.00

.06
2
o
o

STATUS: (3495) Overbank area assumed noneffective.

STATUS: Analyzing cross-section reach 25.194.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)•

•

24.995
.001085
2097.12

95000
.28

.000
1065

o
o

.00

.035
1055

16966
95000
5.60

.000
1135

o
o

.00

9.82
1177.31
, .00
2113.8

.000

1176.82
.49

1179.00
9618.61

212.1

.00
1. 08

1180.00
11732.41
1167.00

1179.00
1180.00

.00

.00
2
o
o

•

•

STATUS: (3265) Divided flow.
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STATUS: (3J01) The v~locity head. difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

• WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to.Downstream Conveyance Ratio (KRATIO) .31

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS• VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

• 25.194 .050 .035 .000 8.64 1178.64 .00 .00
.010937 1070 1050 870 1180.30 1. 66 2.64 .35
2414.90 1358 8015 0 .00 1184.00 1185.00 4

95000 9842 85157 0 2550.8 8904.55 12225.91 0
.31 7.25 10.62 .00 .000 268.4 1170.00 0

• T1 SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP
T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

JOB PARAMETERS :
----------------•
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 0.0 0 0.0 160000.0 1163.32

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE• 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

STATUS: Analyzing profile 2.

• Contraction Coefficient (CCHV)

Expansion Coefficient (CEHV!

.100

.300

~T~TU~, ~q¥~yzin? cross-section reach 23.667.

STATUS: (3495) Overbank area assumed noneffective.•

•

•

: ~;,.
'"

Left Overbank Elevation (ft, XLBEL)
Right Oy~rbgnk Elevation. (ft, RBEL)

1159.07
1171.79
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Hayden Road Bridge U/S line

• SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

• 23.667 .045 .035 .000 16.02 1163.32 .00 1163.32
.002121 0 0 0 1165.31 1. 99 .00 .00

.00 127 14062 0 .00 1159.07 1171. 79 0
160000 459 159540 0 1039.6 9936.13 10975.72 0

.00 3.62 11.35 .00 .000 .0 1147.30 0

• STATUS: Analyzing cross-section reach 23.713.

23.713 .045 .035 .000 16.62 1164.17 .00 .00
.001633 245 245 245 1165.80 1. 63 .45 .04

84.08 143 15565 0 .00 1159.20 1172.01 2

.' 160000 370 159629 0 1131.4 9360.28 10491.63 0
.01 2.57 10.26 .00 .000 6.1 1147.55 0

STATUS: Analyzing cross-section reach 23.751 .

23.751 .045 .035 .000 16.74 1164.44 .00 .00

• .001798 200 200 200 1166.18 1.74 .34 .03
154.98 72 15103 0 .00 1159.47 1170.00 2
160000 184 159815 0 1104.0 9338.57 10442.58 0

.01 2.55 10.58 .00 .000 11.2 1147.70 0

STATUS: Analyzing cross-section reach 23.797.

• STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

•
WARNING: (3685) 20 trials attempted in balancing assumed water surface

elevation (WSELj and compyted water surface elevation (CWSEL).
'I

WARNING: (J693) It is probable that critical depth has been crossed.

WARNING: (3720) Critical depth has been assumed.

•

•

•

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevatioq {ft, RBEL)

. ::

1173.00
1174.00
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SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL• Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCR VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

23,797 .000 .035 .000 12.40 1164.40 1164.40 .00
.008891 415 245 125 . 1168.68 4.28 .84 .76.,
224.91 0 9639 0 .00 1173.00 1174.00 20
160000 0 160000 0 1141.3 9484.33 10625.67 19

.02 .00 16.60 .00 .000 17.6 1152.00 0

STATUS: Analyzing cross-section reach 23.997.

• STATUS: (3265) Divided flow.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

• WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 53

23.997 .000 .035 .045 16.93 1170.93 .00 .00
.003798 1085 1060 1040 1174.63 3.70 5.89 .06

• 471.51 0 10280 353 .00 1175.00 1175.00 2
160000 0 159083 916 1059.6 9804.77 11595.58 0

.04 .00 15.47 2.60 .000 44.3 1154.00 0

STATUS: Analyzing cross-section reach 24.196.

• STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

STATUS: (3495) Overbank area assumed noneffective.

•
Left Overbank Elevation (ft, XLBELj
Right Overbank Elevation (ft, RBEL)

. 1178.50
1174.00

j,; ,

STATUS: Analyzing cross-section'reach 24.396.•

24.196
.003097
765.09
160000

.06

.000
815

o
o

.00

.035
1050

13?73
159031
11. 98

.050
1045

455
968

2.13

21.15
1178.37

.00
1515.4

.000

1176.15
2.22

1178.50
9751. 95

75.3

.00
3.59

1174.00
11267.38
1155.00

.00

.15
2
o
o

•

•

, , .
STATUS: (330l) The velocity head difference for current and previous

cross-sections exceeded the allowable specified by HVINS.
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-------------------------------------------------------------------------------

WARNING: (3302) Conveyance change is outside of acceptable range.

• Upstream to Downstream Conveyance Ratio (KRATIO) 2.12

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL) 1184.00
Right Overbank Elevation (ft, RBEL) 1179.00

• SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------• 24.396 .000 .035 .050 21.12 1179.12 .00 .00

.000688 1090 1055 1040 1179.86 .74 1.34 .15
1218.59 0 23063 672 .00 1184.00 1179.00 2
160000 0 159149 850 1819.1 9171.11 10990.18 0

.10 .00 6.90 1. 27 .000 115.6 1158.00 0• STATUS: Analyzing cross-section reach 24.595.

24.595 .050 .035 .05n 19.01 1180.01 .00 .00
.000447 1025 1052 1070 1180.46 .45 .58 .03

• 1872.21 0 29997 375 .00 1180.00 1175.00 2
163000 0 162564 435 2300.4 8854.92 11155.30 0

.16 .02 5.42 1.16 .000 165.4 1161.00 0

STATUS: Analyzing cross-section reach 24.795.

• STATUS: (3265) Divided flow.

24.795 ,050 .035 .050 16.44 1180.44 .00 .00
.000734 1060 1055 630 1181.12 .68 .59 .07
2538.71 289 24519 7 .00 1180.00 1180.00 2
163000 133 162864 2 2466.0 9072.48 11564.05 0

.20 .46 6.64 .29 .000 222.3 1164.00 0•
STATUS: Analyzing cross-section reach 24.995.

24.995 .050 .035 .050 14.36 1181.36 .00 .00
.000722 1065 1055 1135 1181.91 .55 .77 .01
3186.45 1702 26949 1 .00 1179.00 1180.00 2• 163000 2036 160961 1 3192.5 8660.18 11852.72 0

.25 1.20 5.97 .57 .000 291. 0 n67.00 0

STATUS: Analyzing cross-section reach 25.194.

STATUS: (3265) Divided flow.

•

•
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•

•

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) .48

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

25.194 .050 .035 .000 12.45 1182.45 .00 .00
.003094 1070 1050 870 1183.41 .96 1. 38 .12
3785.02 2894 18027 0 .00 1184.00 1185.00 2

• 163000 17810 145189 0 3278.5 8898.82 12237.35 0
.29 6.15 8.05 .00 .000 369.3 1170.00 0

T1 SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP
T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

JOB PARAMETERS :'
----------------

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL fQ

• 0 0 0 0.0 0 0.0 215000.0 1166.93

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

3 0.0 0.0 0.0 0.0 0.0 -6.0 0.0

• STATUS: Analyzing profile 3.

Contraction Coefficient (CCHV) .100

Expansion Coefficient (CEHV) .300

• STATUS: Analyzing cross-section reach 23.667.

STATUS: (3495) Overbank area assumed noneffective.

L~ft Overban~ ~levation (ft, XLBEL) 1159.07

• ?iy~t Overb~~k Elevation (ft, RBEL) 1171. 79
~f +I t' • , , ~ \! ~,' ~ ~' ~ I , . f·· II t: .,<,1' ••

. '., ." ....

•

•



•
BOSS HEC-2 version 3.00

PROJECT TITLE : AUGUST 1982 ADOT TOPO BASE MAP
PROJECT NUMBER : SALT RIVER FLOOD INSURANCE STUDY

PAGE 14

11/11/1993

Hayden Road Bridge U/S line

•

•

SECNO
SLOPE
VOL
Q
TIME

23.667
.001793

,00
215000

.00

XNL
XLOBL
ALOB
QLOB
VLOB

,045
o

279
1341
4.80

XNCH
XLCH
ACH
QCH
VCH

,035
o

17701
213658
12,07

XNR
XLOBR
AROB
QROB
VROB

,000
o
o
o

,00

DEPTH
EG
CORAR
TOPWD
WTN

19.63
1169.18

,00
1061.0

,000

CWSEL
HV
LTBNK
SSTA
TWA

1166.93
2.25

1159.07
9925,44

,0

CRIWS
HL
RTBNK
ENDST
ELMIN

,00
.00

1171.79
10986,49
1147.30

WSELK
OLOSS
ITRIAL
IDC
ICONT

1166.93
.00

o
o
o

STATUS: Analyzing cross-section reach 23,713,

•

23.713
.001424
106.46
215000

,01

.045
245
501

.1802
3.59

,035
245

19372
213197
11.00

.000
245

o
o

,00

20,19
1169.61

,00
1209.5

.000

1167,74
1.87

1159,20
9292,76

6,4

,00
.39

1172.01
10502.28
1147.55

.00
,04

2
o
o

STATUS: Analyzing cross-section reach 23,751.

•
23,751

.001576
196.47
215000

,01

,045
200
455

1478
3.24

,035
200

18876
213521
11.31

.000
200

o
o

,00

20,27
1169,94

,00
1217.7

.000

1167,97
1.97

1159,47
9250.55

12,0

.00
,30

1170,00
10468.21
1147,70

.00

.03
2
o
o

•
STATUS: Analyzing cross-section reach 23,797,

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS,

WARNING: (3302) Conveyance change is outside of acceptable range,

•

•

•

•

Upstream to Downstream Conveyance R?tio (KRATIO)

STATUS: (3495) Overb?nf area ?s~ume4'noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)

.47

1173,00
1174.00
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SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG .. HV HL OLOSS

• VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

•

•

•

•

•

•

•

•

•

23.797 .000 .035 .000 14.89 1166.89 .00 .00
.007094 415 245 125 1171. 42 4.53 .72 .77
287.13 0 12592 0 .00 1173.00 1174.00 3
215000 0 215000 0 1206.2 9462.38 10668.57 0

.02 .00 17.07 .00 .000 19.0 1152.00 0

STATUS: Analyzing cross-section reach 23.997.

STATUS: (3265) Divided flolf.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

23.997 .000 .035 .045 18.61 1172.61 1171.33 .00
.004764 1085 1060 1040 1177.69 5.08 6.10 .17
594.34 0 11498 1180 .00 1175.00 1175.00 4
215000 0 210187 4812 1359.2 9786.21 11605.70 11

.03 .00 18.28 4.08 .000 50.1 1154.00 0

STATUS: Analyzing cross-section reach 24.196.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 1.53

24.196 .050 .035 .050 24.42 1179.42 .00 .00
.002037 815 1050 1045 1181.13 1.71 3.10 .34
1030.37 4667 17209 2685 .00 1178.50 1174.00 3

215000 16420 190508 8071 3461. 6 8554.01 12015.63 0
.06 3.52 11. 07 3.00 .000 105.1 1155.00 0

STATU~: A~~~y?ing cross-section reach 24.396.
i ,

STATUS: (3280) For cross-section 24.40, ends have been extended
vertically .02 feet in order to calculate the hydraulic
Cross-section properties.

. . .
STATUS: (3~Ol) The velocity head difference for current and previous

cross-sectiQns exc~eded the:al1owable specified by HVINS.
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-------------------------------------------------------------------------------

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 60•
STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL) 1184.00
Right Overbank Elevation (ft, RBEL) 1179.00

• SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDe
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- ----.--.- --------- ---------• 24.396 .000 .035 .050 23.51 1181.51 .00 .00

.000793 1090 1055 1040 1182.47 .96 1.27 .07
1675.46 0 26726 1891 .00 1184.00 1179.00 2

215000 0 211422 3577 2373.1 9096.89 11470.00 0
.10 .00 7.91 1.89 .000 175.9 1158.00 0•
STATUS: Analyzing cross-section reach 24.595.

24.595 .050 .035 .050 21.55 1182.55 .00 .00
.000475 1025 1052 1070 1183.14 .59 .63 .04
2461.25 373 35130 913 .00 1180.00 1175.00 2• 220000 431 218006 1561 2456.2 8821.89 11278.11 0

.14 1.16 6.21 1.71 .000 234.4 1161. 00 0

STATUS: Analyzing cross-section reach 24.795.

• STATUS: (3265) Divided flow.

24.795 .050 .035 .050 18.98 1182.98 .00 .00
.000738 1060 1055 630 1183.83 .85 .62 .08
3278.22 2197 28999 345 .00 1180.00 1180.00 2

220000 3509 216126 363 2819.1 8942.04 11761.30 0
.18 1. 60 7.45 1.05 .000 295.8 1164.00 0• STATUS: Analyzing cross-section reach 24.995 .

24.995 .050 .035 .050 16.96 1183.96 .00 .00
.000647 1065 1055 1135 1184.58 .62 .73 .02
4110.32 4273 32792 15 .00 1179.00 1180.00 2• 220000 8537 211445 17 3283.6 8574.28 11857.92 0

.23 2.00 6.45 1.11 .000 370.2 1167.00 0

STATUS: Analyzing cross-section reach 25.194.

•

•
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•

•

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) .57

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

•

25.194
.001968
4907.55
220000

.27

.050
1070
3926

23060
5.87

.035
1050

24984
196939

7. 88

.000
870

o
o

.00

14.85
1185.77

.00
3349.3

.000

1184.85
.92

1184.00
8895.22

450.4

.00
1.10

1185.00
12244.56
1170.00

.00

.09
2
o
o

•

T1 SALT RIVER FLOOD INSURANCE STUDY
T2 AUGUST 1982 ADOT TOPO BASE MAP
T3 HAYDEN ROAD TO COUNTRY CLUB ROAD

JOB PARAMETERS :

0.0 250000.0 1169.18•
J1 ICHECK INQ

o

NINV

o

IDIR

o

STRT

0.0

METRIC HVINS Q WSEL FQ

•

J2 NPROF

15

IPLOT PRFVS

0.0

XSECV

0.0

XSECH

0.0

FN

0.0

ALLDC

0.0

IBW

-6.0

CHNIM

0.0

ITRACE

•

•

•

•

STATUS: Analyzing profile 4.

Contraction Coefficient (CCHV)

Expansion Coefficient (CEHV)

STATq$: Analyzing cross-section reach 23.667.

STATUS: (3495) Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL)
Right Overbank Elevation (ft, RBEL)

.100

.300

1159.07
1171.79
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STATUS: Analyzing cross-section reach 23.713.

•

•

•

SECNO
SLOPE
VOL
Q
TIME

23.667
.001625

.00
250000

.00

23.713
.001300
120.98
250000

.01

XNL
XLOBL
ALOB
QLOB
VLOB

.045
o

393
2078
5.28

.045
245
853

3456
4.05

XNCH
XLCH
ACH
QCH
VCH

.035
o

19989
247921
12.40

.035
245

21782
246543
11.32

XNR
XLOBR
AROB
QROB
VROB

.000
o
o
o

.00

.000
245

o
o

.00

DEPTH
EG
CORAR
TOPWD
WTN

21.88
1171.55

.00
1074.4

.000

22.43
1171.95

.00
1253.7

.000

CWSEL
HV
LTBNK
SSTA
TWA

1169.18
2.37

1159.07
9918.79

.0

1169.98
1. 97

1159.20
9255.25

6.5

CRIWS
HL
RTBNK
ENDST
ELMIN

.00

.00
1171.79

10993.21
1147.30

.00

.35
1172.01

10508.96
1147.55

WSELK
OLOSS
ITRIAL
IDC
ICONT

1169.18
.00

o
o
o

.00

.04
2
o
o

•

STATUS: Analyzing cross-section reach 23.751.

STATUS: (3280) For cross-section 23.75, ends have been extended
vertically .19 feet in order to calculate the hydraulic
cross-section properties.

•

23.751
.001435
223.61
250000

.01

.045
200
769

3083
4.01

.035
200

21298
246916
11.59

.000
200

o
o

.00

22.49
1172.25

.00
1246.5

.000

1170.19
2.06

1159.47
9236.49

12.3

.00

.27
1170.00

10483.00
1147.70

.00

.03
2
o
o

•

•

STATUS: Analyzing cross-section reach 23.797.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO)

STATUS: (3495) Overbank area assumed noneffective.

.55

•

•

Left Overbank Elevation (ft, XLBELj
Right Overbank Elevation (ft, RBEL)

1173.00
1174.00
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-------------------------------------------------------------------------------

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS

• VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------

•

•

•

•

•

•

•

•

•

23.797 .000 .035 .000 17.49 1169.49 .00 .00
.004773 415 245 125 1173.39 3.90 .59 .55
331.54 0 15777 0 .00 1173.00 1174.00 3
250000 0 250000 0 1255.3 9452.03 10707.38 0

.02 .00 15.85 .00 .000 19.6 1152.00 0

STATUS: Analyzing cross-section reach 23.997.

STATUS: (3265) Divided flow.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

23.997 .000 .035 .045 19.41 1173.41 1173.26 .00
.005441 1085 1060 1040 1179.42 6.01 5.39 .63
691.10 0 12081 1725 .00 1175.00 1175.00 4
250000 0 241572 8427 1497.1 9777.52 11610.45 11

.03 .00 20.00 4.88 .000 52.9 1154.00 0

STATUS: Analyzing cross-section reach 24.196.

STATUS: (3265) Divided flow.

STATUS: (3280) For cross-section 24.20, ends have been extended
vertically 1.17 feet in order to calculate the hydraulic
cross-section properties.

STATUS: (3301) The velocity head difference for current and previous
cross-sections exceeded the allowable specified by HVINS.

WARNING: (3302) Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 83

24.196 .050 .035 .050 26.18 1H1·H .00 .00
.~01630 815 1050 lQ4$ 11~H9 1.52 2.82 .45
l~P·H 6897 19H6 4852 ' , .00 1178.50 1174.00 3

201pi :!; .

8p5.00250000 26508 q~Q~ 3875.0 12170.00 0
." Q6 3;~4 iQiH $lt • i :. Q~P Im!8 1155.00 0

, . '.,

.. , ,STATUS: AnaJyzing crds~-section.reach 24.396.
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•
STATUS: (3280) For cross-section 24.40, ends have been extended

vertically 1.37 feet in order to calculate the hydraulic
cross-section properties.

STATUS: (34951 Overbank area assumed noneffective.

Left Overbank Elevation (ft, XLBEL) 1184.00
Right Overbank Elevation (ft, RBEL) 1179.00

• SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS
VOL ALOB ACH AROB CORAR LTBNK RTBNK ITRIAL
Q QLOB QCH QROB TOPWD SSTA ENDST IDC
TIME VLOB VCH VROB WTN TWA ELMIN ICONT
--------- --------- --------- --------- --------- --------- --------- ---------•

24.396 .000 .035 .050 24.87 1182.87 .00 .00
.000843 1090 1055 1040 1183.94 1. 07 1. 20 .04
1977 .82 0 28877 2979 .00 1184.00 1179.00 3
250000 0 243168 6831 2420.4 9049.60 11470.00 0

• .10 .00 8.42 2.29 .000 190.3 1158.00 0

STATUS: Analyzing cross-section reach 24.595.

STATUS: (3280) For cross-section 24.59, ends have been extended
vertically .99 feet in order to calculate the hydraulic

• cross-section properties.

24.595 .050 .035 .050 22.99 1183.99 .00 .00
.000466 1025 1052 1070 1184.63 .64 .64 .04
2846.10 621 38036 1333 .00 1180.00 1175.00 2

250000 939 246468 2591 2496.8 8803.18 11300.00 0
.14 1.51 6.48 1. 94 .000 249.8 1161.00 0• STATUS: Analyzing cross-section reach 24.795.

STATUS: (3280) For cross-section 24.80, ends have been extended
vertically .41 feet in order to calculate the hydraulic

• cross-section properties.

24.795 .050 .035 .050 20.41 1184.41 .00 .00
.000703 1060 1055 630 1185.30 .89 .60 .07
3752.52 3424 31506 746 .00 1180.00 1180.00 2
250000 6861 242082 1056 2950.0 8890.00 11840.00 0

.18 2.00 7.68 1. 41 .000 312.9 p64.00 0• STATUS: Analyziqg cross-section reach 24.995.

•

•
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•
SECNO XNL XNCH
SLOPE XLOBL XLCH
VOL ALOB ACH
Q QLOB QCH
TIME VLOB VCH

XNR
XLOBR
AROB
QROB
VROB

DEPTH CWSEL CRIWS
EG HV HL
CORAR LTBNK RTBNK
TOPWD SSTA ENDST
WTN TWA ELMIN

WSELK
OLOSS
ITRIAL
IDC
ICONT

•
24.995

.000597
4693.20
250000

.23

.050
1065
5875

13282
2.26

.035
1055

35944
236676

6.58

.050
1135

33
40

1.18

18.36
1186.01

.00
3537.6

.000

1185.36
.64

1179.00
8351.62

392.0

.00

.68
1180.00

11889.19
1167.00

.00

.02
2
o
o

•
STATUS: Analyzing cross-section reach 25.194.

STATUS: (3280j For cross-section 25.19, ends have been extended
vertically 1.15 feet in order to calculate the hydraulic
cross-section properties.

•
WARNING: (3302j Conveyance change is outside of acceptable range.

Upstream to Downstream Conveyance Ratio (KRATIOj .61

•

•

•

•

•

•

25.194
.001596
5600.82
250000

.27

.050
1070
4491

25770
5.74

.035
1050

28770
224 22 9

7.79

"1 •

.000
870

o
o

.00

16.15
1187.05

.00
3350.0

.000

! I

1186.15
.90

1184.00
8895.00

475.3

.00

.97
1185.00

12245.00
1170.00

.00

.08
2
o
o
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SPECIAL NOTE :
--------------

• An asterisk (*l to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

SUMMARY PRINTOUT : AUGUST 1982 ADOT TOPO BASE MAP

• ------------------ HAYDEN ROAD TO COUNTRY CLUB ROAD
SALT RIVER FLOOD INSURANCE STUDY

Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope

• (ft MSL) (ftl (cfs) (ft MSLj (ft MSL) (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- ----.---- ~-------- --------- --------- ------------------ ---------

23.667 1147.30 .00 93000.00 1158.46 1160.04 9225.21 986.32 28.71
23.667 1147.30 .00 160000.00 1163.32 1165.31 14189.61 1039.58 21.21

• 23.667 1147.30 .00 215000.00 1166.93 1169.18 17981. 36 1061.05 17.93
23.667 1147.30 .00 250000.00 1169.18 1171.55 20383.77 1074.42 16.25

23.713 1147.55 245.00 93000.00 1159.45 1160.65 10589.33 1050.04 19.65
23.713 1147.55 245.00 160000.00 1164.17 1165.80 15709.32 1131.35 16.33
23.713 1147.55 245.00 215000.00 1167.74 1169.61 19874.86 1209.51 14.24

• 23.713 1147.55 245.00 250000.00 1169.98 1171. 95 22635.60 1253.70 13.00

23.751 1147.70 200.00 93000.00 1159.81 1161.08 10283.98 1025.78 20.99
23.751 1147.70 200.00 160000.00 1164.44 1166.18 15175.83 1104.01 17.98
23.751 1147.70 200.00 215000.00 1167.97 1169.94 19331.84 1217.66 15.76
23.751 1147.70 200.00 250000.00 1170.19 1172.25 22068.12 1246.51 14.35

• 23.797 1152.00 245.00 93000.00 1161. 38 1164.65 6405.46 996.06 97.85
* 23.797 1152.00 245.00 160000.00 1164.40 1168.68 9639.87 1141. 34 88.91
* 23.797 1152.00 245.00 215000.00 1166.89 1171.42 12592.63 1206.18 70.94

23.797 1152.00 245.00 250000.00 1169.49 1173.39 15777.26 1255.35 47.73

* 23.997 1154.00 1060.00 93000.00 1167.65 1169.74 8024.48 669.77 27.40• 23.997 1154.00 1060.00 160000.00 1170.93 1174.63 10633.91 1059.58 37.98
23.997 1154.00 1060.00 215000.00 1172.61 1177.69 12678.73 1359.24 47. 64
23.997 1154.00 1060.00 250000.00 1173.41 1179.42 13807.22 1497.12 54.41

24.196 1155.00 1050.00 93000.00 1171.11 1173.24 7939.61 887.34 41. 20
24.196 1155.00 1050.00 160000.00 1176.15 1178.37 13729.02 1515.42 30.97• * 24.196 1155.00 1050.00 215000.00 1179.42 1181.13 24562.36 3461.62 20.37
24.196 1155.00 1050.00 250000.00 1181.18 1182.69 31127.23 3874.97 16.30

24.396 1158.00 1055.00 93000.00 1174.30 1174.81 16215.36 1329.72 6.51

• ", ...

. .

•
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Cross- Minimum Channel Discharge Computed Energy Cross- Water Energy
Section C. S. Reach Flow W. S. Gradient Section Surface Gradient
Number Elevation Length Elevation Elevation Area Top Width Slope• (ft MSL) (ft) (cfs) (ft MSL) (ft MSLl (sq ft) (ft) * 10,000
SECNO ELMIN XLCH Q CWSEL EG AREA TOPWID 10K*S
--------- --------- --------- --------- --------- --------- --------- --------- ---------

* 24.396 1158.00 1055.00 160000.00 1179.12 1179.86 23736.56 1819.06 6.88
* 24.396 1158.00 1055.00 215000.00 1181.51 1182.47 28618.01 2373.11 7.93• 24.396 1158.00 1055.00 250000.00 1182.87 1183.94 31856.49 2420.40 8.43

24.595 1161.00 1052.00 95000.00 1175.10 1175.44 20334.29 1919.97 5.20
24.595 1161.00 1052.00 163000.00 1180.01 1180.46 30374.32 2300.38 4.47
24.595 1161.00 1052.00 220000.00 1182.55 1183.14 36417.33 2456.22 4.75
24.595 1161.00 1052.00 250000.00 1183.99 1184.63 39991.14 2496.82 4.66•
24.795 1164.00 1055.00 95000.00 1175.69 1176.22 16226.95 1731.28 9.66
24.795 1164.00 1055.00 163000.00 1180.44 1181.12 24816.48 2465.96 7.34
24.795 1164.00 1055.00 220000.00 1182.98 1183.83 31542.15 2819.10 7.38
24.795 1164.00 1055.00 250000.00 1184.41 1185.30 35678.22 2950.00 7.03

• 24.995 1167.00 1055.00 95000.00 1176.82 1177.31 16966.59 2113.79 10.85
24.995 1167.00 1055.00 163000.00 1181. 36 1181.91 28653.67 3192.54 7.n
24.995 1167.00 1055.00 220000.00 1183.96 1184.58 37082.50 3283.64 6.47
24.995 1167.00 1055.00 250000.00 1185.36 1186.01 41853.77 3537.57 5.97

* 25.194 1170.00 1050.00 95000.00 1178.64 1180.30 9374.05 2550.84 109.37• * 25.194 1170.00 1050.00 163000.00 1182.45 1183.41 20922.91 3278.49 30.94
25.194 1170.00 1050.00 220000.00 1184.85 1185.77 28910.91 3349.34 19.68
25.194 1170.00 1050.00 250000.00 1186.15 1187.05 33261.12 3350.00 15.96

SUMMARY OF WARNING AND STATUS MESSAGES :
----------------------------------------•

Section 23.797, profile 1, critical depth assumed.

Section 23.797, profile 1, probable minimum specific energy.

• Section 23.797, profile 1, 20 trials attempted to balance water surface
elevation.

Section 23.797, profile 2, critical depth assumed.

gection 23.797, profile 2, probable minimum specific energy.

• Section 23.797, profile 2, 20 trials attempted to balance water surface
elevation .
.. . "

Section 23.797, profile 31 conveyance ~hange 9utsi4e aocepta,\e range.

• Section 23.797, profile 4, conveyance change outside acceptable range.

•
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Section 23.997, profile 1, conveyance change outside acceptable range.

Section 23.997, profile 2, conveyance change outside acceptable range.

Section 24.196, profile 3, conveyance change outside acceptable range.

Section 24.196, profile 4, conveyance change outside acceptable range.

Section 24.396, profile 1, conveyance change outside acceptable range.

Section 24.396, profile 2, conveyance change outside acceptable range.

Section 24.396, profile 3, conveyance change outside acceptable range.

Section 25.194, profile 1, conveyance change outside acceptable range.

Section 25.194, profile 2, conveyance change outside acceptable range.

Section 25.194, profile 3, conveyance change outside acceptable range.
1 • r fl

Section 25.194, profile 4, conveyance change outside acceptable range.,

19 Warning and stftus ~r~sage(s) g~rej~ted
'. .

E~D OF OUTPUT
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Cross-S8ction Plot 23,667
WS Eley: 1166,93 fl EGL Elev: 1169.18 fl Flow: 215000 cfs
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Cross-SBction Plot 23.713
'vJS Elev: 1167.74 fl EGL Elev: 1169,60 fl Flow: 215000 cfs
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Cross-SBction Plot 23.751
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Cross-Section Plot 23.797
VIS Elev: 1166,90 fl EGL Elev: 1171.42 fl Flow: 215000 cfs

1200. u

1190F-· . . . . . . . . : . . . . . . . . . : . . . . . . . . . : . . . . . . . . . : . . . . . . . . .

... : ;. : : .

11701-' : l : ". \ "

1180F-· : : : : .I .. _ A I .. _...._ rr I WIll • ._ I .

1160 · .

[
o

43
o
>m
-'w

.-l
(I)
L

-iJ
~

. . -..., . .
115~F-· : : : : . . . . . . . . .

. .

114~' I I , , I , ! , , I I , I , I I , I , I , , , , I , , I , I , ! , , I , I , , I I , , , I I , , , u

0000 9000 10000 11l!i10 12000 13000
Horizonlal Slalion fl

-- Channel BoHoM Overbank Statiens -- CorpJ.ed W. S.
----- Energy Grade Line Manning's n Values



• • • • • • • • • • •

Cross-S8ction Plot 23,997
WS: 1172,61fl Cril.WS: 1171.33fl EGL: 1177,68fl Flow: 215000cfs
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Cross-S8ction Plot 24,196
'tiS Eley: 1179.41 ft EGL Eley: 1181.12 ft Flow: 215000 cfs
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Cross-SBction Plot 24.396
WS Elev: 1181.51 fl EGL Elev: 1182,47 ft Flow: 215000 cfs
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Cross-S8ction Plot 24,595
WS Elev: 118254 ft EGL Elev: 1183,14 ft Flow: 220000 cfs
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Cross-Section Plot 24.795
WS Elev: 1182,98 H EGL Elev: 1183,83 ft Flow: 220000 cfs
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Cross-Section Plot 24,995
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Cross-Section Plot 25,194
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3. Rating Curve Development

Analysis of Existing Mill Ave. Bridge
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• LOC ttfU;YI hv )~ 4h l --r tI\J
------

SP(Z. p-- (),14 u,I 4 tJ I /7 &8 Z. C),

A":J h {),1z.. {j, 2.t: .~ .2..tp 1/8] o.
• ~ \ II ().1.3 ~ ,4·0 D. 46 8bA-

........ VA.y fete Dq- ~t 01 1s-IILu Of () , I

•

•

I, 3 {., ~ V

I, 3 hv [ 1.- r.. d.,uc~/{a'l.k?(.l+ ~k,

'-\ ~\ I +. A h-z,..

A~\ ~

4. .tA z.- :::

•

•

•

•

•



•

•

~
PROJECT JOB NO.

XCLIENT DESIGNED BY
DATE( J~ott.- t IJ 0

CRSSIRRINE SUBJECT CHECKED BY DATE

JPM Z/S;/CjO OF

At - /28Z(4-4.3/--32 .81)/171 }1
-,. Bf78

)~ r :: V0 c.J1 ~-\? L~~ -r utc"]

LA)~\I : e{44!~74 -3Z.Z.}-rlto ,81·

4-L 4414 ~-,2, 2}~ J~']

- /0 lB
PlY1 =- 6" 2..-=7 {44-·14 - '3Z1Z)lll.b

~ 371
~Jr:- 0

l\"f(;: 14-4q
\2 v V' tt-~ .

£P1LfL :
A~ ~ b't8)(!f3. 84 - '3 J. 43)

= 5c;0

•

•

•

•

•

•

•

•

A V :: g ~ ~ CG"o.z, I - 37,47-)
:= 53~

•



• PROJECT /2.;0 Sec./adO
JOB NO. NO.

• ItJCLIENT

CI'lt DE6It?-7 ,u..
IICRSSIRRINE SUBJECT

i"?aY IC! -;0 , I :; flo oDe CHECKED BY DATE

t:k"t'l1 J f''"'l z/~ '9!) OF.~.; -1. .

•
Cb5f
thElL

-- __ --:.:::==~,;::::.::..:.:=:.:.:...""":"'..::::::::::::::::::::_-:::::-=.-::::::.:.:.:::.:.:::.~;,~~~,.,. ..._,,. r~7'_.. ..~"".-.,.-_ •.• ~~ _."._' ~_. __-..;.".~_ .....

/4397 &22
.14Z.1} /015""
/35"20 /81B
/S/,7" /J7h

/£"./::o

/1, zc
2,4. f;o

7() ,50

Lc c t(-I~(-~, \ hI( j( .4 hI A··i1 c ..• --_•. ._--.......-.-..--------~

sPQ f2.. /, Z. / /4 ~'b /3// ()·6~/
'itt

~I o· () ,l>l5

Ash ), 17 O· '7
Ol~/ /2LJ4 0.018 6~3~ .z.o

)\./1 I /1 /1 21 /'; :;-1 6· h~ /044 .(J, 15(0 Q1pl(.......··;.v• ;2 £) V't'{ / 1} /05' 0, 12.- f74 Oi] ().t~·:(). 6. 1)1

•

•

,!\ hi =- /~.)lf /,3

.; hz-:- I· 3 ~v [/ - {Wtftt-liUxt'A - Ah, TkJ))U
Lc~$ := ,J\ l 1- " k"1-

•

•

•

•

•



•

•

~
PROJECT JOB NO.

I}{CLIENT
DEl;7l

DGY
DAti (]; /1() 1 IICRSSIRRINE SUBJECT CHECKED BY DATE

Jpr'7 ?/S/J' OF~ __ ' .. I

Jlfl.t)(47.()4- 44) -t

z(s-}(4),o4-'4 4-)-+
It: Co) (47,Q4-31 1 43)

::: 4-2 . .)""(P .. of- 3~, /Ie) .. + 1 41,26
-- 8202.-.24

! 28 2 (47. 41-- 32,$1)//7./1

- /015"

A~ =-[0411 of PC-Col T '5 tJrh

tJCI. 1/ =- ( 47, 8 k - t;s) * /3 . r -+

~ ?~;,~~~ :?'if:;;(~
- / 3~ if

/?~ =. 5 L 7(97,8?-32,Z)//7 ,8
== 464

•

•

•

•

•

•

•

•

•



.,/~ ..

6.lq
/l/","1t; ,

(../ I I .

. (/,39

e./o5 ,'

/).051
c,()13
0,135" .

b.043

/02

282

220b'

714-

/g~/6

/75S-7
I!vZ11
I&~I: 5

?-OCd. 1;")/1 I 5eciJo

---~P;2~-- -"r 15. ~o

AS Ii I /1. z()
}/Ii II i 2.q.S-o

;<LJr~ I I 70. Yo
f
)

i

.. ,,~'C, ;2./'0 5~/"{'/o JOB NO. 12/U//(1

I}{CLIENT

C ; f'1 CJ f T6-?-v1/",-,- DE&?C DAT1/1 :;(1 0

CRSSIRRINE IISUBJECT

!1Y/~IsC ok- ~tfl.l CJ =/htJ/ ted
CHECKED BY DATE

J Ff"'1 z)S/5'0 OF
v'

•

•

•

•

•

•

•
.4 hI::: !( hv L '3

/\ M1- - II 3 ~ v [ i - (a.,-(.,( t4.../t u/1..t tl. ...-~ltT1 t'

Lo<S'S : l\ hi-+- .(1 \,1.-

•

•

•

•



•

•

~
PROJECT JOB NO.

~
CLIENT DESIGN/!(BY

DATt)131~ 0f5 c..
CRSSIRRINE SUBJECT CHECKED BY DATE I }

.\FI"'1 :e; Pi ~," 'S P, 'to OF

Ap - tV tt 1/ -t- /;)~ + .~ UrIC/) -;;!J11' t: flV1f
N?t ! / =: Lsc/· 1)0 - 4s-) '(!. ! 3. I 'f"

.. J r ("c. _ ::? '/ ?) >t J /. j(), 'I-t:. l v tJ • .J ~/o'.. • ..... I if . D'

4- (50· SC - J2/2) /3, I
= 1~4~, 85

fJiPJ = s2 7

5uf0;: ~, 5/4 * ]. 5" 'f 2 * I7_)
t' 7 (f}~gb)

::: 33. 02

A'P~ 1..2D5'.87

14c'l )(49.. 7B -?j1·()~J-t

z(rs) (, 41, 78- .' 44.00) i

10 l8 )(4 r· 78 •.•.• •• ·••• f3]:13)
= fjc;.1 Z + 5?·6-/·B~t!J ,l3
~ 16 11. s-2

Ay -:: 8'" t;' ( D7. l b - 37, 47- )
:: "713. Co

;\p ~ I Z 62
,

Hill;•

•

•

•

•

•

•

•

•



•
NO.

10

•
CHECKED BY DATE

P'r"/ e; fl.,,? (ID OF

[/

LV tt I \ t- P lCl of- ~uPi '51Jr

v0~ II ~ ~t~'f ~1~~iV:~;~ ::
=2-//2

p~ ;: 7,4( 5D - 4S) +
21./ $", 0 (riO - 32. Z) ~

4'jl 6, l LfJD - :3 z. Z)
:: ij21

~ J p&\ = 61 Z. l 4~ /,s t Z*"1z.) +

+ lt4r'''J
-:; ~()O

/28 Z r 8(1q)

/~ 74

1£.60

1/9, ZO
i Z:4~ 5"0
iI 76, ~o

SP!2l2
A~k

.Y1i/1
/'2. u V'e~

-
:::"

A-sh
Ay ::-

-

r1 /) I
Ap

:::;-

•

•

•

•

•

•

•

•

•



•

•

",~m
JOB NO.

[({CLIENT DESIGNED BY
DATil ( ; )1 b0/1-(,,-

I \CRSSIRRINE SUBJECT CHECKED BY DATE

I prJ ,~ h~~ 7D OF

-r~

1361
IL44
lo1b
/01'1

L~'Ss

0,36
0,52-
,. I~·

0,2.J

4 h
-~~

DIO?S-

0,015".
() I ZO I

0.02.1

_t._O~_Ct_12-_~=n_._~h_.....:...;.V~--,----,---:...:.../Z.. 4 tv I

oS Pf2.. Q.. /.lr3 t· I 4 6 . 30.

UQh /.& f () ,2.0 (). itt-
Hill /.171 t/.43~ o,q~
{tvv'I. J IE 40 &. /0' f) I 18

w~ 4 h I - hv JZ I, .,

II 3 [I -{C&J "/ttk"~a~+ ~hl TW))l.JWv

It ~ \ -T- ti~ 1-

•

•

•

•

I •

•

•

;2. (/ v' cd 6be:, frll\~ +2:·(t--·1

A?::: 8 '1. t.; C~ /.3 ;; -3).LJ z):= q(itp.4-

•

•



•

•

•

•

•

•

•

•

•

•

•

Mill Avenue Bridge



•

Bolt. Chord EI. 1170.00

r 100-Year Bed Channelized
/ EI. 1136.00 .

i
'00-year W.S.E. Channelized
EI. 1158.60 0-215.000 CFS

.. Velocity

-L---'~~~---1H----+-----t-----{----u......-t':' 9.26 FPS

--~ /_-l-~-~-"""-+;_springingEI. 1150.00

rT/ROCk EI. 1095.00 to EI.1134.00

1120 3 Ft. Min.-r=DIIIIilmiRiliu1lIImil'1ij---------jr--"iIIl~..,..ll'lI!!1""""Il!i!,,,_""_3,-+--------l-.._~MliiIlI;;;m.-

1180

175

1170

1165 11.40 Ft.

Freeboard-

1160

1155

1150

1145

1140

1135

1130

. 1125•

•

•

•

•

•
1115

•
CROSS SECTION OF

MILL AVENUE BRIDGE

•

•

•



•

•

... PROJECT

/2;0 Sa /0: ~/tJ JOB NO. /2/1)IN [;(CLIENT

C/11 CJ ( 7~ I/}i fU.
DESIGNED BY D~i'.:;I;
6 Kc:. I 3/ '1tl

CRSSIRRINE SUBJECT Hil/ /LJ t/e-.) .•,i· • " Rrr'/Ayc 8,k k-,f-, CHECKED BY DATE

_,J F /'1 ~~. / {;;11D OF
v

- ,( , A./l' i 'A'" '. ..~; /t:. }(.t'STltl"j. r:,·J.t{. V(;~, /~>J/I(1.s...~·'
f - , ' t

•

•

•

- I I s-s-, 70 -:: 2. / 4

AI 0 f 10"") e.o t,; /1'.(

/

LoB
c..H

(2..oB

,
J

).u

~ <Xl ~ I· 3 j~:~p~ ~Jt ~,,«fi,,'Y:

~ket.-J '= / ~t)

he :=

f-Jt~

FJOIJ COf/}rlJf/(n'l~ :
Q:: 2_t;;01 oCO cf~
UJSC.l= 11 s s-, 10

A.~7: 4 2.-5
- 11/ b30

1,62.0

ZJ,87 B

\/\'\1'::- II. q 2. -( l' ~

4 ~4
I I I 11
s.4-1

II~B()4
•

•

•

•

•

•



•

•

.~
PROJECT /Z ; () e;, Ct ICt dCJ

JOB NO. Zt 0 IN

1;<CLIENT

(("1 7 () ( Ie 1./1./ pe
DESIGNED BY DATr). / 2

6 /LC I 3 (I '1 ()
CRSSIRRINE SUBJECT "I CHECKED BY DATE :3-

1-1/1/ Ave OF

J= Af'/Awt
::- 0, IS 6

~ )(f = O,G'"' 10

•

•

•

•

•

"1evvuU!c;:If'II, / /9
r) V t'V:-/(jl ~V10~~ 6rd
I plev ~.0

0p/ev5 IV)

A f - ( '5 '5,1 () - 15". () 0

Z
~:)"' 7° ... 32.
r(r ti7·0 - -;l-'J
? ~ . . . ,,/.t.. I

{S-5', '10 "" 32,
(55,70 - .12,
Lt;;'5', 70 - 32, /8
( S-5'. 7tJ - .g2.

~,~ cht-.'l.( .. -r, 6 I 1 (' 7/ 5" ,-+ I Z. + 7is .f.
-"; (f2clL) hi _. ".
~.' ~ / 7 ( 5 B. s)

'21 BZ, J or t I t;&. I + 3 (P2'.q+4lr,~
! L.

i.0a f / D !.P/) Wic lJ .
I

::: 4113/21876

•

•

L tJ1?S :

hi ~ A I!.p 0/>- h", + c><; [(,4,0J.n4-V- (A,,~"JJ h~
=- (j,r.sCc (/3) Z, i4 +~, E Jhc

~ /. t;"~. + 1,.2 /' I -eo ( t /8 lty{2 It', 75 +// ~h-

•

•

~f =- o,o?

h.( = hi ihj
,

~.( =" I,q § +cJ,



.18

1.0

.16

Wp • Width of pier normal to
flow - feel

hnz ' Height of pier exposed //
to flow - feet t

N • Number of piers ,/ O· '5'1.0
N '

Ap • r Wphnz : 10101 prOiected/
area of piers normal to
flow - square feel

A nz • Gross woter cross secti lD I 60
in constriction bos on f

normal water surf ceo
(Use projected b Idge
length normal 0 flow
for skew cro sings)

~J •
Anz

(
A nZ based on)

length b

,20
La

0.9

(A)
0.8

CT
0.7

0.6

6. Kp =.6.K<r 0.5

I
.04 .06 .08 .10 .12

J

15

Figure i.-Incremental hackwat('r coefficient for piers.

1 rwp
~~,-1.8 ~~ (Anz based on )

'Ii!"" I ~ i1 length b cos ~

'~.,-.~
SKEWED :s

CROSSING

~

~.WTJ-rp.~
NORMAL CROSSING

NOTE :
Sway bracing should be included in width of pile bents.

O.II-----l-Ii-+-----,,.........<-....+..~ "'-+---.:....,,,.G_-----1

0.3 \----+----+

0.4 .------,----.---TT"--.--,----,--"TT"--,-,-----7r---,--,----,

~ 0.21-------i---I----Ir--

<l



•

•

****f*f.tf.tftftf.ft*fttf,f.f.f.f.f*f.***t**f.f.f.f.*f.f.f.f.f.f.f.f.f.f.f.f,f.*

* WATER SURFACE PROFILES f.

f. VERSION OF NOVEMBER 1976 *
f UPDATED MAY 1984 *
f. IBH-PC-XT VERSION AUGUST 1985 f.

* RUN DATE 01-31-90 TIME 18:27:46 *
ff.f.*f.f.*f.f.f.***f.f.f.f.f.f.f.f.f.f.*****f.f.f.f.f.f.f.f.*f.*f.*f.f.f.f.f.f.f.f.*f.f.f.*

f.f.f.f.f.f.f.***f.f.ff.f.f.ff.*f.f.ff.f.f.f.f.f.f.f.*f.f.f.f.fff.f

f. U.S. ARMY CORPS OF ENGINEERS f.

f. THE HYDROLOGIC ENGINEERING CENTER *
f. 609 SECOND STREET. SUITE D f.

f. DAVIS, CALIFORNIA 95616 f.

f. (916) 440-2105 (FTSl 448-2105
*f.**f.f.f.f.f.f.f.f.f.f.fif.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.*f.*f.f.f.f.

• I I XXXXXXX XXXIX XXXXX
X X X X X X X
X X v X XA

XXXXXIX XXXX X XXXXX XXXXX
X X X X X

• X X X X X X
X X XXXXXXX XXXXX XXXXXX¥.

•

•

•

•

•

•

•



• 01-31-90 18:27:46

THIS RUN EXECUTED 01-31-90

PAGE

4t ******************'******I*I******************I*If.
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION AUSUST 1985

1**'I*I*lllllltll*IIII***IIIII***ltllllfltft**I*11
4t

9 WSEL

O. 142.880

lEW CH~iIM

•

4t

C
T1 CRSS CO~MERCIP.L SROUP, INC.
T2 RIO SALADO t HEC2 * GRADE CONTROL STRUCTURE No. 3 TO HAYDEN ROAD
T3 JANUARY 25, 1990 FILE: TEST. OAT Q=250,000 [Fa

Jl ICHfCK li1!Q NIN'J !OIR smT METRIC HVHJS

-1(1. ') o. o. .000000 .00 .0...
J2 r~PRGF IPLDT PRFV5 XSECV XSECH FN ALLDC

-1.000 .000 -1. 000 .000 .000 .000 -1.000

J3 VARIABLE CODES FOR SUNMARY PRINTOUT

.000 .000

Hi

.0(10

!TRACE

.000

JS LPRNT NUM5EC ********REQUESTED SECTION NUMBERS****tf.*f.•
38.000 1.000 8.000 13.000 14.000 15.000 55.000 26.000 56.000 3.000

4t

4t

4t

4t

4t

-10.000 -10.000 .000 .000 .000 .000 .000 .000 .000 .000



• 01-31-90 18:27:46 PAGE '1
L

THIS RUN EXECUTED 01-31-90

• f*f.********fff*********f.*******f************f.*i*f.*
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1%4
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
IBM-pe-XT VERSION AUGUST 19B5

f.*f.*f.*ff.*f.f.f.*******f.*f.*fff.f.*ff.ff*f.****f.*f*f*f.*ffff.

•
NOTE- ASTERISK (fi AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

JANUARY 25, 1990

• SUMMARY PRINTOUT

smw CWSEL DEPTH QLOB 9CB GROB VLOB VCH VROB EG

• 207B2.000 142.88 20.38 .00 250000.00 .00 .00 14.91 .00 146.33

20800.000 142.94 20.41 .00 2:,0000.00 •DO .00 14.90 .00 146.38

21000.000 143.50 20.64 .00 250000.00 .00 .00 14.Bl ,00 146.91

• 21200.000 144.12 20,93 .00 25(1000.00 ,00 .0(1 14.58 .00 147.42

21400.000 144.78 21.26 .00 25(1000.00 .00 .00 14.19 .00 147.91

2ibOO.GOO 14:,.43 21.58 .00 250000.00 .00 .00 13.76 ,00 148.37

• 21800.000 145.82 2i.b4 .00 2500(10.00 .00 .00 13.89 .00 148.81

22000.000 146.29 21. 78 .00 250000.00 .00 .00 13.79 .00 149.25

22200.000 146.75 21. 91 .00 250000.00 .00 .00 13.71 or, 149.67• v

• 22400.000 147.19 22.01 .00 250000.00 .00 .00 13.66 .00 150.08

22600.000 147.65 22.14 .00 250000.00 .00 .00 13.52 .00 150.49

22800.000 148.06 22.22 .00 250000.00 .00 .00 13.49 .00 150.89

• 23000.000 148.41 21. 71 .00 250000.00 .00 .00 13.b5 .00 151.31

23200.000 148.97 22.47 .00 250000.00 .00 .00 13.3(1 .00 151. 71

23400.000 149.34 22.51 .00 250000.00 .00 .00 13.29 .00 152.09

• 23600.000 149.72 22.56 .00 250000.00 .0(1 .00 13.27 .00 152.46

23800.000 150.11 22.65 .00 250000.00 .00 .00 13.23 .00 152.83

•



• 01-31-90

SECND

18:27:46

CWSEL DEPTH QLOB 9CH QRDB VLOB VCH IJRDB EG

PAGE

22.95 .00 250000.00 .00

•

•

24000.000 150.57

24200.000 150.98

24400.000 151.39

24600.000 151.B3

24800.000 152.09

22.75

22.83

22.91

23.02

.00 250000.00

.00 250000.00

.00 250000.00

.00 250000.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

13.00

12.85

12.65

12.34

12.48

•DO 153.20

.00 153.54

.00 153.B8

.00 154.19

.00 154.51

•

•

.000 152.39

2.000 152.t8

4.000 152.86

6.000 153.1/:'

8.000 153.50

10.000 153.88

22.99 552.66 249447.30 .08

23.12 2470.69 244805.20 2724.11

23.08 1988.19242B88.30 5123.47

23.16 2124.96 240447.10 7427.92

23.29 270B.OB 238052.90 9239.00

23.46 2757.95 236743.90 1049B.IB

3.21

4.36

4.57

4.65

4.50

4.52

12.34

12.25

12.70

12.75

12.68

12.47

.34 154.75

5.11 154.98

4.94 155.31

5.12 155.60

5.11 155.90

5.00 156.19

12.000 154.47 23.83 2502.56 229582.50 17914.91 4.06 11. 76 5.27 156.48

•

•

14.000 154.79

15.400 155.03

15.600 155.43

17.500 155.59

19.000 155.69

19.200 155.71

23.99 2133.21 22673B.30 2112B.54

24.13 2393.B8 224B23.00 22783.19

24.50 2503.21 224026.30 23470.52

24.47 2272.44 227483.20 20244.32

24.40 2155.42 229290.00 18554.60

24.40 2162.24 229234.70 18603.03

4.04

3.94

3.90

4.11

4.54

4.54

11.46

11.12

10.90

10.90

11.20

11.19

156.67

5.26 156.80

157.13

157.31

5.41 157.51

5.42 157.53

21.500 155.72 24.24 2413.32 231545.30 16041.34 5. /:,3 157. 7S

• 24.000

24.500

155.83\ 24.20
) b. Q';t

155.90 24.22

1966.11 238250.40 9783.46

1984.97 23B152.40 9862.65

4.68

4.64

4.04

11.B6

12.00

11.99

5.41

5.42

157.98

158.04
Kill Ave.

•

•

•

26.000 156.09

27.000 156.14

28.000 156.37

30.000 156.72

32.000 156.91

24.19 2138.93 239091.60 8769.49

24.03 7624.19 234079.80 8295.96

24.10 7914.11 235071.90 7014.03

24.23 8241.02 233821.00 7938.04

24.21 7629.93 234510.10 7859.93

4.85

5.95

6.00

6.03

5.91

12.18

13.11

13.06

12.94

13.31

5.61 158.31

6.01 15B.68

5.72 15B.90

5.B7 159.19

5.7B 159.52



• 01-3H'O

SECNO

18:27:46

C\lIBEL DEPTH QLOB QCH QROB VLOB \lCK VROB

PAGE 4

•

•

•

34.000 157.23

36.000 157.59

3B.000 157.90

40,000 158.15

42.000 158.34

44.000 158.79

46.000 159.20

49.000 159.53

24.32 7872.59 234413.20 7714.26

24.46 6802.45 235941.10 7256.49

24.54 3127.80 239567.30 7304.85

24.55 2430.21 2423b8.40 5201.36

24.49 2643.38 239641.00 7715.68

24.70 2778.22 240314.80 6906.96
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Appendix C

Hydraulic Structure Computations

1. Drop Structure Stability Analysis

2. Levee Stability Analysis

3. Toedown Scour Analysis

4. General Scour Analysis
S. Local Scour Analysis

6. Bank Protection Design
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1. Drop Structure Stability Analysis
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FIG. 6-1. Occurrence of the hydraulic
jump on a sloping apron: (a) case I, (b)
case II, (c) case III.

FIG. 6-2. Profile of the hydraulic jump on a sloping apron.

S4 HYDRAULIC ENERGY DISSIPATORS

By increasing the tailwater depth, it is possible for the designer to move
the front of the hydraulic jump up on the sloping apron. There are, in
general, three types of jump formations that can occur on a sloping floor.

I These are shown in Fig. 6-1a, ii,
I and c.

The different formations of the
hydraulic jump depend primarily
upon where the terminus of the
jump falls. As shown in Fig. 6-1a,
case I prevails when the toe of the
hydraulic jump forms on the slope,
while the terminus, or end, of the
jump occurs on' the horizontal
apron.

In case II, illustrated by Fig.
6-1b, the toe of the hydraulic jump
occurs on the slope as in case I, but
the end of the jump occurs at the
junction of the slope and the hori
zontal apron.

As shown in Fig. 6-1c, case III
prevails when the hydraulic jump
forms entirely on the sloping apron.
Cases II and III are practically the
same, and further analysis will be
made only of cases I and III.

It will be noted that case II is virtually that of the hydraulic jump
formed on a horizontal apron, operating with excessive tailwater. As the
tailwater is further increased, the formation of the hydraulic jump can be
changed progressively from ease I to case II and finally to case III.

If the tailwater depth is increased by a vertical element !ly, the front
of the hydraulic jump does not rise an equal amount vertically. Instead,
the jump profile undergoes an immediate change as the slope becomes
part of the stilling basin, as illustrated by Fig. 6-2.
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For an increase in tailwater depth /::"Ya, the front of the jump moves up
on the slope to point a, or moves a vertical distance /::"Y~, which may be
several times I::...Ya. The same effect occurs to a lesser degree when the
front of the hydraulic jump is moved to point b. Additional increments
of tailwater depth produce the same effect, only to a lesser degree. This
will continue until the tailwater approaches 1.5Y2. For tailwater depths
greater than this amount, the relation is geometric, and an increase in
tailwater depth /::"Yc moves the front of the hydraulic jump on the slope an
equal vertical distance /::"Yc.

6-2. Historical Resume. The effect of a sloping floor upon the forma
tion of the hydraulic jump was first studied in 1917 by Beebe and Riegel2

of the ~MiamiConservancy District, located in Dayton, Ohio. Beebe and
Riegel were principally interested in studying the effect of a stepped
apron upon the design of the Germantown Dam outlet works.

In 1927, Ellms· conducted several experiments in a rectangular flume
4 feet long, whose slope could be varied from approximately 9 to 17°.
Several erroneous results were obtained by Ellms because the horizontal
section of the flume he used was too small to contain the hydraulic jump.
Also, Ellms neglected to compensate for the pressure force exerted on the
bottom of the flume and to make allowances for the flaring sides of the
flume.

An analysis was attempted by Yarnell, in 1934, to determine the
apron-floor pressure under the hydraulic jump by assuming a straight-line
profile from the beginning to the end of the jump. Over 600 tests were
made in a glass-walled flume 2.5 ft wide, 3 ft deep, and 30 ft long. Inves
tigations were made on slopes of 1 on 6, 1 on 3, 1 on 2, aild 1 on 1. Unfor
tunately, Yarnell's work was interrupted by his death.

In 1935, Rindlaub9 conducted a series of experiments at the University
of California hydraulic laboratory. Experiments were made in a glass
walled flume 3 ft deep and 0.5 ft wide. Investigations were made on
four slopes of8.2, 12.5,24.2, and 30°, with most of the experiments being
made on the slope of 12.5°. In his analysis, Rindlaub compensated for
the pressure component on the sloping floor by including a dimensionless
term, which can be determined experimentally, to account for any
external forces.

Experiments in a rectangular channel having a maximum slope of 1 on
14 were performed in 1936 at Columbia University by Bakhmeteff and
Matzke. l In order to compensate for the weight of the jump on a sloping
floor, a dimensionless cubic equation was developed which was found to
be dependent upon the shape of the jump. Unfortunately, the slopes
investigated were very small, and consequently no generalization can be
made from the results.

During 1941, Puls8 presented a method of routing stream flow through

55HYDRAULIC JUMP IN SlOPNG CHANNELS
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;the drop structure,
Ito be laid on a r
:~!, leading ,to sup'
'cjetshape and beh

Jie drop structure
:Js the simplest 1

iice; e.g., a basin
ld indicate, emb(
n Sec. 6.7. A cc
. ~-18, which ha~



fjlalll

•
398 DESIGN OF SMALL DAMS

\.

o

End sill---- -' __,- -- Chute blocks

--- T~---F,octi()no/spoce
~.. '.

~-r '-- w- tWOA'. tooth width =0;
"'",__f- ---Spoce=R.5 w

•

•

•

(AI TYPE .IT BASIN DIMENSIONS

fROUOE NUMBER

4

figure 265. Stilling basin characteristics far Fraude numbers between 2.5 and 4.5. 288-0-2425.

x....
n.
w 
0'"

4

•
...;-.....-V,.....

J"

J"

./ (CI ENGTH OF JUMP

V I
2

f/;~
3 4 ~

fROUOE NUMBER

1
./

V
./ ./

1/ 1./ •'/ '/

./ I/.~
'/ ./

v ...-
~

./
~

-- --- -- --
" lV

1/
~. #,. '/ L'

-~ - t(V '-+Sf2- I J-1,. ~... ./

./ ,/ d,

'/ ./
4

./ I....

'/ ./

3 ./ /'
3

./

./
./ 1./ (8) r.1INIMUM TAl LWATER DEPTHS
./ I I I I

I I I
2

4

•



NO.

, //8'

JOB NO. /2/ 0/Ai'5 ~< I~t dd th ~( i 7 vU" I '\Cl' !

o ( T.e vyl ~e

,Le$,1 t,: '", ;.1

1

,',,"',',_",,_L-.:..e_
v

e_13__,..:,'l,
,' .. 72 " ' i- .7 Z ', ..

\ Vt ~ lz

,4.4 3018 2.b ID.I• 4,3 3Z". 2,7 \4,h

~I" .3 21, e Z.t 1'5',3

•
, '

CRS SIRRINE SUBJECT _. R J \

1. <J VU

. ~fA!.'f-!_". <.-: .. ~..., PROJECT "1 .
/(.~

• !' -CL-IEN-T--c-/f

•

•

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

•

PROJECT 2
Ic ; () '5C1 / fA cia

CLIENT

tempe



e.

•

•

•

•

• .,

, ..

... ; ., ..

; ...

;... ; ..•

•

•

•

•

PROJECT J I./2; () 5a la~ 0
CLIENT

Tt m pI!'

SUBJECT I!3 tV D""0p /Z. a-/,-V1 1

DESIGNED BY

Or t-c:..
CHECKED BY

Jp/V1



/

OF

r "f Y "T" ., ---------------:----r-----, ,------------,------."

~
• ~ PROJECT t/t' ! I J. IJ' NO.

/G. So. a cf 0 CVlw,-r vr...eY IJIt
CLIENT _ OE~G~5~Y

/ e W1 e. bl:-r-
CRS SIRRINE -SUB-JE-CT-:r...:-..::....l3--t-J--f-----=--i()y-Gl--~--u-t.-. rwu----n-CH-EC-KEO-BY-j---L--.l.-L...=....j

•

&,. 7 f'~ /

G9- q/111'-11 5)

(lS-tJ fb!f;? 2~j'\~~1::)
~ / tt b (h I ~f< V'&/'.4

.W

(, . If Lz-.; I
_"_t)__' 6_,,;C_"..JtI-.~ _.... &"2.. if

2.; 2 I

O;? /f '(I·FrDa .
i

5F := /.3
~... =4. J .s

w~.·· S ==

0:: 'SF (LYVlltx /4 .I)
=- I. 3 (2 I . 0 I 4.1) =

~, 1 '5
1

51~\o

1. -- - .-ruJ~ W1(l).{

on flu
~tk;

1~~ ~L~~ ~~ ,

•

•

•

•

•

•

•

•

•

•



Rio Salado Channelization
IBW Drop Structure
Seepage and Uplift Computation:

Lane's Weighted Creep Method

.'
•

P,ath Di Y- Length
(fU

Cumm
Length

(ft)

Job No.:
Dgn. By:
Crlk. By:

~'Jei ght Eff
Factor Length

(f t)

GKC
J FV\

Frac
Lengtt"l

Date: 09/21/90
Datt:~: f /Z4-/'i6

Uplift Head
LO\.'J High
(ft) (ft)

•

•

•

•

--------------------------------------------------------------------
2"-~,::; V 22.00 22. i)(l 2.00 14.67 0.08 16. 11 r')t= 1 1.,;.."...t II

3-4 H 8.00 30.00 1.00 17,.33 0.09 15.86 24.86
4-~5 V 17.00 47.00 2. t)(l 28.67 O. 15 14.79 23.79-
5--6 H 4.00 51.00 1.00 30.00 O. 16 11L 66 2~:;. 66·
6-7 V 2:2.25 73.25 2.00 44·.83 0.24 13 .. 26 22.2tJ

7-8 V 4.50 77.75 3.00 49. :3~':;' 0.27 12.84 21.84
8-9 H 8.00 85.75 1.00 52. (H) 0.28 12.58 21 . 5E.~

9-10 V 4.50 90.25 3.00 56.50 o.::n 1'/ 16 :21.- 16_.
10-11 H 56. ~5() 146.75 1.00 -75.3::::; 0.41 10.38 19. :::;;8.

11--12 H 9.75 156.50 1.00 78.58 0.42 10.07 19.07

12-·13 V 4. ~50 161.00 3.00 8:~:;. 08 0.45 9.64 18.64

13-14 H 8.00 169.00 1.00 85 .. 75 O • .q·6 9.39 18.39

14-'15 \,l 4.50 1T$. ~50 ~.:;.. 00 90.25 0.49 8.97 17.97

15-16 H 54·_ 25 22"7.75 1.00 108. :::;::3 0.59 -, .. 26 16.26,

16-17 H 9.75 2:37.5<) 1.00 111.58 0.60 6.95 15. (?5

17-18 V 4.50 242.00 :;;.00 116 .. 08 ().63 6 o::.-~' 1.5.52;lII ;...:.I"::'

18-19 H 8.00 :;;::50.00 1.00 118.75 0.64 6.27 11:::" _"'·'7
~"LI

19-20 V 4.50 254.50 3.00 123 .. 25 0.67 ~5. 85 14.85

20-21 H 95" ~i() 350.00 1.00 155.08 0.84 2.84 11.84

21-22 V 15.00 ~)65. 00 2.00 165.08 0.89 1.89 10.89

22-23 H 8. ()(i ~'::;T:::;. 00 1.00 167.75 0.91 1- 64 :1.0.64

2:3-2~1· V 26.00 :::;:99.00 2.00 185.08 1.00 0.00 9.00
-----------------------------------------------_._---------------------

•

•

High S·tage:
Upper ==
LO~'JeY- :::

CF'€:~ep

LOlrJ Stage:
Uppet- :::
L.o~·Jer :::::

.Creep

:1.164.80
1148.00

r'atio ::::

1156.50
1139.00

ratio ::::

11.02

10.58

•

•

•

File: F:\RIOIN\HYDRA\IBW\IBWCREEP.WK3

6 (ll/;~( ~ 11/\ 1'1 0 h c tJ'" fovYVl. Ie> l~eJ s}y,;~ -Iv J/'e ,j'meVl":/~Vi s:
CtViA '5fa1€/~h$(tlt'v(e (,C.k1/~~/stllf



.-
"

'2.(.. ?~ _~__ _ I
01'''" ~

~ ~ .

CONSTRUCTION NOTES
·-------·-----------·----··-------1

100%
70-8:W.
40-60%
8-15".
0-5%

Percenl by Weight
passing Sieve

3"
2"
I"
0.5"
#200

-4
Min Permena~lIl1y 6.2 x 10 II/sec
Max AoS 0.6
Type: Mlrafl 140N

Typor 3401
Trlvera Spunbauncllll2
or Approved Equal .

®

CD ~
Sieve Size

3

-For McClintock Structure AddItional Details
Refer to Sht No. 573

-For Indian Bend Wash Structure Additional
Details Ref!>r to Sht No. 572

-All Work shall be done According to the Arizona
Department of TransportatIon 'Standard Specifi
cations For Road and Bridge Construction,' 1987
Edition Amended By SpecIal Provlslcrls.

Design:
---I-n Accordance .... Ith ACI 318-83 and Arizona

Department of Transportation HIgh....ay
Dlvlslon.Structures SectIon Drainage
Manual. Edition August 1987.

Design Loads.

-Cement Stabilized Alluvium - 140 pcf
-Dry Alluvium - I 10 pcf
-Hydraulic Uplift <Dynamic) - 21.2 psf
-Design Flo.... Velorlty - 30fps

Materials:
-Cement Stablllzed Alluvium - fe' = 1000 psI (7 day.)
-Roller Compacted Concrete - fe' = 3000 psi (28 day.)

-Granular Filter Bedding (D
-Filter Fabric

MIscellaneous. ®
-All Dimensions Shown on the Plans ore Measured
Horizontally or VertIcally Unless Other.... lst!
Noted.

22'-0'

.': '::S!tl;:i;-o:.:-;:~ j

Excovalla~·
Backfill
Ground

Une

0>
Ia

N

13'-6"

Basin Lenath)_(Stlllin

46'-6"

~

72'-Q'

4'8'-0'

8'-0'

15'-9'

@"'-~er Compacted conc~~'-.- ~:_~,-I
Placed In 9' LIfts yp~,@ (fe' = 3000 psI) iTyp) ~

15'-0'

FiJI Stilling Basin
with Native Alluvium
Mqleriol

(Stlliln

44':-3'

25'-6'

72'-0'

(Stllilng Basin Length)

Fldw

51'-0'

~Basin
with Nolive Alluvium
Malerial

SECTION A-A
INDIAN BEND WASH

Scale. 1'= I0'

8'-0' _4'

Cement Stablllzed AlluvIum
Placed In 9' LIfts

(fe' = 1000 psll (Typ)

15'-9'

Basin Lenath)

89'-9"

I 18'-0' .1Stlllln

4'·6"8'-0'26'-0'

•

•

•

•

•

•

•

_...._-----._... --._._ .. --_ ..•_--- RIOIN,OO-OIO-OQ·1I52-000000·000 .:.",q n~-3ni,{~ : ·.\liL .. ~lO 0210.~:rls .'-:-.~UG-90 92:03:29 ell..

APPROVALDESCflIPTlOH

PEIIISIONS

@rffi®®,O~©.
1'ttCl£H1II. ARIZONA

DATE

2

NO,

RIO SALADO I ~~-' I
CHANNEL DESIGN j~ I

DEPARTMENT OF PL!!!I:J~J!.QB&_~
CITY OF TEMPE I

. .Q_J_~!S I9N OF ENG I NEER I NG
_______!:',o. BOX 5002 TEMPE. ARIZONA

DESIGNED, JV GRADE CONTROL DATE e 1-90

~AWN: CRS STRUCTURES PROJECT NO.

APPROVED:_~_~ CROSS SECTIONS & DETAILS 87619.'
S~ALE. NU I t.U 1 SHT 674 Of 58'

APPROXIMATE QUANITIES

IBW
Roller Compacted Concrete - - - 55,000 CY
Granular Filter Bedding - - - - 9,000 CY
Filter Fabric - - - - - 13,600 CY
Structural Backfill - - - - 26,150 CY
structural Excavation - - - - 452,800 CY

McClintock
Cement Staballzed Alluvium - -- 21,435 CY
Structural Backfill - - - - 24,400 CY
Structural Excavation- - - - 42,400 CY

SY~~II UD~lt2210 12lGRCONTR.1 OK

SECTION A-A
McCL I NTOCK DR.

(GRADE CONTROL No.5)
Scale: "= I0'

ranular Filter
Bedding

DETAILDRAINFILTER

•

•

•
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CRS SIRRINE SUBJECT
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.:
CRSSIRRINE SUBJECT I I?J W kJee Ifv (e$

k)~
V'e ';:.

Ve 1--.1M l If-e / () .c8 3) - 4B2 .6 ::- 0

f~ = 1,5
1

Go VV\ v,'(;v\~1 ,j ~t 44 i v~ .:s

h/liT re-z--:= 7T /Z' h~~
..... h{f~/r~)

(t,7-k Life I~¥v) ~ h~/i
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I

(~ :: 01063
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nb le,
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~ '",,"'c, 12../0 5t1 14C!t> clu',\ V,W JOBNO'/2/ cj / N

1)(CLIENT

~ ; 1'-1 D{Te//Vlpe DES%U D;J/Z ( /;0
OF 4CRS SIRRINE SUBJECT

II?J~ hj~e p/ /-h/€$ CHECKED BY DAT;h ~A
...J F="Y1. !J. zz" if!)

2
1

fA It-I" 1'IWyJ U Iwz b~~d ~'7
1Yo U '"a LA-J'"~ 1II"' AdUMt

o~ 10 1 4/7.. ~ C;,2

T~ Va
~I{e=euve-

Fen ~

It:tlr') f tu
I ~

~'1 C<l{,J~l tL '1 VCV0v lo/l .r; 11:vJ I~
fkk c\Y't\. W LX o(..JV\ L M.;.~ k /0 c t< II J 1IY1CA,L@eJ,

1ft 1'/'C<I/eJ. I fz '" 6, 4- 0""/"',c <!. tl

0, ('3 / 0- 1 -(+/~t:.... . __ liZ-.

11 ~[-z '5. ~O-3 (~((.~'02;',)/
L II CJ,O/5' J

- (), 5'"/ /

0..94 /0 ve ~/uc. fc.sv, wv
lAeA d,

6) A+. 4. v a. diu s . plto I

dv t1 V\J., d0 (A,.)~ C- C0v'-' ~Je
e4,4 .
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f 'f 'f of"" ----------,----------,r------,------;>I

~~ :t-~ PROJECT 1'2'~ c t7a i4 j ~ ck~wJ NO.

- CLIENT C Lt- (j 1" ~ e D&GiLt
CRS SIRRINE SUBJECT _ Q ~ \ I _ \ I \

..(.... l..; LAV vu.e.J.... ti6 e '5

-d ~ J6.~tz--

::: (). {)1' 1/

d~ D~o v

;::" o./b ../
-

p~ V D~V'~ '1 I&-LAJ 1v -be 1./0 h'cl 1'4L t. I

vi ~ /2-~

:::: CJ. CJ13 L'fi. 2.) :::£). () & 6

0~iL~ .~ Vvl uch !~~ f-~~ \ ,'-.
t k Ve._ lOti t~ .~. t~ ~uV't/'vcJlA~~~l"
fivt-e ?~6 VV\- tt~ I~.

L- -~ L _k- 1La.-1~tJt'J 0,

rz..e ·", &t. vJ~

;:7 If·5'1-~D·~~441,0. D'7
j." !D- L

;•

•

•

•

•

•

•

•

•

lA.-. w.ee p ~
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DESIGN SHEET•

•

W
CRSSIRRINE

Job ,42/0 ':SALA tit:' t:f/ANNGL. D6N
Structure 1",0/AN 11eN D IVA"'- H PIZOF'
Live Load Per Square Foot _

Job No. 12/() / AI
Computed By ./cn
Working Stress

2Z'

.. lJpL-{-) pve5t;uves btl~ed CIA

we i jlltt6 Gvee p tiletl" cdcl 01;1"
c ;Jt) $(J) () J" ,'j/J -I f1t? 0 FfJVc-(li) it

rCt-l (h .
/) ~evo pvc-sSLlv'e () VI ?(1/ IWC<ll

fAlc.:
c fYl'LhoV\ t«l..-1-DY ~A= itVv\L/lvv )=a.s4
" CV(J.{ \L.~I V\ P\ ce nes AI-A., ~ e- B
~ SlidiY\j '('e"Sl~i€(: 'to1o COV1LVf.k '5ke'l'lY

. - . 86~ Fvi d\'o lI\ S\-.eM
D C6-/~vltti-li()"I~ c/t)J.1 l i re f!e(~1 w-e.c:p-hal~

dva in e; . '$" P(t'5Svve v'e 1ie-f

·AS~.JU w,pi!~ V\ S :
---.---- -~----1--- . w

Pb ~ /4t3.'
/4 -( ~.4
138'[.0

::

p~= Ow?,3./':J

r":: r~0 2.~· f:.(., -

f7': ~YJ zz.Zb ;

\\J tlt<' V .~~ ~ (,;2... 4l' ~ i

RGc.... tl-:O· 14D p~(

-.------ --I . l
L.J t/J

•

•

•

•

•

•

•

/

•



DESIGN SHEET•

•

is
CRSSIRRINE

Job _
Structure _
Live Load Per Square Foot _

Job No. Date It !I(;"!qo
Computed By JE/1 ~ Ii ~
Working Stress E 0/;7 j)

FOvc.e":::> :

~-l. = (0 + o· S 18)/Z Jr f3, :. Z,t)7

h.~~ :: L(), SIB to t, SCo 1) I?- -'I( 3 \ I I:: .3 7.. 4
F21 .. ~ :: (/. ~to t ,. LGs! )/ z. ~ B g I2 I $'

f
4
.s ::. (}.S'S\ -r I, 485)12 ~ Z 4.0 ; 3~, 4

FG-t, =- {J,48S -t 1,~7t:,)/ZK 4,s ";<. ~,bb

f&-b ::. (1,47h + 1.4.lf3)/z:. * liZ = 10.S

Fp-~) ;;: (I,. 44· 3 ,~o )!z * B = 5 I 17

We.;::. (.4)(-8 oj- i4.~, ~~ t 11 ~ 25 ) \40 -: 5 3. 5
, t \. ..

)l\D~ '().VVv'\,.S :
F til U. )( '{

•

•

•

•

•

•

•

•

•

Fi -z
Fz.,

FO-1

~,~

f:-£,
F~-B

Fb-b
lNc.

IB.B3

34.34 -3. s4
31,5/

2{,05 - 4.55

I ~. 2.5

11,0 2,. D



DESIGN SHEET•

•

~
CRSSIRRINE

Job _
Structure _
Live Load Per Square Foot _

Job No. Date /0 /;~/1{)
Computed By 6g.Z~PI ! ) I '

Working Stress :;;;tf?' IV4;710

•

•

•

•

•

'51,LLV\ 'i :
[5 :: O.~SJ ?JOOO B LIZ:!) = ~1·'1

Lf::: 0; S ( I .q t )'!= 0 I '1 G, . ".

~8;; 0,8(0/10) + D.2J{::;(,q) ~ /2·70

; - 'S F= ,2, 7 5'-+ '2~ ,6::: /. 2
22·1 -t8,74-

OVCV fuyY1; J,-1 (:
'iJ

t M) = IS. 83(Z,07)+ 34,34(22/1) + -23,,&(33,5) + j,64{Z2.1)

=- \I 0 q ~-f4 i

.zMj -= 3/.>1(12.. 5 )'" 27·o5'{Z5.B) + /&"'ZS-(c,,b&)i

/1,0 (7163) + 4·5'5{Z5,8) + 2:,t;(B,74)-r 3',33(5',77)

= / S /8 "k.. rf

•

•

•

•

1704
/5l6 ;,:- I, I



•
DESIGN SHEET

4/fb

•
CRSSIRRINE

Job _
Structure_~ _
Live Load Per Square Foot _

Job No. Date !eJ//?/'ftJ
Com~uted By \21'=8 A# !t)t-11
Working Stress T Z;

•

•

•

t '""Io------~::::..:..::----~~I

F[\ b (ltvv...,
-I •• t..-.

--_.~-----_._------

N€~ ~ Fib '::. '"'I -1 D'f~· : PIO /Z,Zt.- • (., -

PII =: {1,4 ' Pll - 1014

• , p = 20. Q p~
-::: /1,0

I b

l)

(21;2. +1.,0.0)/2. :Xbz,4,J1;--:,gfeJ,8:: 47.3 I LW1tj• ~-b
';:. It.

(17.. 2-~ 11.0)/2 ,l( t::z.LI,I( .1b,~;rgb, h I~ Cd v J
F: e\ Il, 4~ ~ 2 I 4~ 310. B 28.5 k Cw~i)

~tr b - ::

::: 0. V It.. CdY~)

• Nt.. ::- .~b,&l", ~, 5 ~ \46 - 53.5 k Wt+/t) V "'J

5~;=
28,5" +33,5 - 1·4- ~lt• 4-7. 8~------- - -

/-

SFp
.33,? 1,3, C/Y 7-' -i",6 =:

•



•
DESIGN SHEET

CR881RRINE

.~

.'-~---,

•

•

Job _
Slructure _
Live Load Per Square Foot _

f ~ =- 20 I 0 10< t 
\\,0 Llv'1

•

•

•

•

•

P1 ;:- s. 4~ ~IV ::- 0, S2 4 ~s.f

pc : I'L,1,. ~w:- o. -'-14 Il.,e;,f

Fm :: ZD.O><G.,J = l. 24~ It. Lwcl)
11·0)1 ~ w ~ o· ~00 r L~ 1/1)

Pl. - 114 ~~ = I , Z. II IL lwd)-
It .4 \\\J ::: D. ~1A lL ( ~ vl J

PIt.- .: 1'1.1 ~~ to. l. 1'1~ ~.- L.\l(1\
Ie. \ ~~ " d. (,30 K l ~ V '-\)
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Job _
Structure _
Live Load Per Square Foot _

Job NOo_------;~-DateI~)/~/tfa
Computed By ,If-PI j &- '
Working Stress i4?Co 75/q9t3

I

/3/5' 10,5

: /0/'
1/

----.l:------.f.---_-,rl/ .

/
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W~i : yJ..o """ 14·1

• P2-) :: 11.8>

Pp = /1,4
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DESIGN SHEET

Job --'-_--'-'---

93

Job No. Date
Comol !ted Bv

Type of Element Co

~ 0.5
JbW7.amrW,w-$}.

WV~hW::M 0.4

W.&W~~ 1.5

~:wAw/Wf. 0.5

HYDRAULICS OF FLOW IN CLOSED CONDUITS

Hemisphere

Sphere

Cone

Cube

Spot Roughness

Art. 3.171

-,:; ..... ,.
.~ ..

~~:~:;'..

-CRSSIRRINE

•

•

•

•

•
Strip Roughnesses

•

•

Rectangular

Circular

Elliptical

Semi·circular

Triangular

Depression Roughnesses

M??W~WhW4 1.9

1.2
W//7b. ~%0',0, 0~h1-/.

W.03'3M~.w#:& 0.5

?U,;:;w;.~&;rW$. 0.9

?%h~#/2%?$ 1.5 -q Vse

Hemispherical pit 'JWA%iW~/""h;>/::a 0.2

Fig. 3-/1. Drag coefficients for roughness elements.•
Rectangular slot 1.0

•

•

curves, define the entire transition from smooth flow to normal turbulent flow
for corrugated surfaces. As noted before, this includes a segment of semi.
smooth flow as well as the hyperturbulent regime proper.

Similar families ofexperimental curves are plotted on Figs. 3-14 and 3-15,
for sharp.edged strip roughnesses and uniform spot roughnesses, respectively.
The latter are identical with the Nikuradse test curves on uniform sand
coated surfaces, since the sand-grain diameter and roughness spacing are
identical in this case.

VI oy VI' ~ ~l VJ ';14( Vr/1,? ~ \It"J 1+1tl VM-\,!'l L.~ ; VI f V1i I ~~/\ I~
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• 23-ALlg-90 DATE

Salt F~i VEW' Flood Hydrogr"aph5' 1/7
1-1.)(:: i:l\t:i on = fJr" Elli i t.: e Ree'f Dam

•
Di ~:;c:haq,~e Hydro~Wl:\ph:

Time 50-yr- lOO-yr- 20(l-yl'" 3C10-yr' SOO--yr_____________________~__~___________________~___ • _______ 1

0 0.0 Cl.O 0.0 0.0 0.0

• 6 ~.)540. 0 10085.0 14090.0 14514.4 H5015. (l

12 13080.0 20170.0 28180.0 29028.8 30030.0
18 13530.0 20670.0 28960.0 29582.4 30310.0
24 14'720.0 21630.0 30610.0 3144,1.8 32420.0
3(1 11530.0 24110.0 33230. () 34062.8 3~)040. 0
:'!o6 10610.0 36000.0 37970.0 3874,0. "I, ~!o964,O. 0

• 42 1:::;;040. (I ~::700(l. (I 39260.0 39838.5 40510.0
48 1. :!.040" () 40870.0 43:350.0 LI,3970.3 446c10. (I

54 24780.0 41610.0 45140.0 45742.1 46440.0
60 :;;~8:1.40. (I 4~H70. (I 46420.0 47(103.8 4761:40.0
6~:l 27020.0 4t)060. (I 48~580. (l 51231.9 54440.0
7') /.1,2960. (> 66880.0 70790.0 746~50. 4 7c~320. (>.0:-

• 78 '76320.0 1(l1060. (> 10982(l.0 114787.7 12074(l.0
134 112760.0 142850.0 1~5856(>.0 1658Ej3. f::l 174600.0
90 150000.0 l'7L~(>OO.O 193000.0 203500.2 216200.0
96 106'700.0 122240.0 1:33~:l10.0 227000.0 274000.0

102 96610.0 10449(1. (> 11352(l.0 150000.0 2486~30.0
108 101910.0 108170.0 116280.0 1~~85(lO. 0 215540.0

• 114 847:1,0.0 88210.0 122490.0 137689.4 15"7380. (l
120 67420.0 '706EiO.0 100190.0 110~H3.6 12314·0. (l

126 4 tt4 CtO.0 ~7j244(>. (I 8 1Ct::,':;(l. (> 88292.5 96170.0
1 :~$~~ 42990.0 45610.0 '72060.0 77366.4 83910.0
1~~;B 429Ct(>. (> 44eS90. (l 6~148(l. 0 73193.3 T16E3Cl.0
14·1.\· 40114.0.0 44260.0 65920,,0 68:302.2 7 11 :~,l;(l • 0

• 150 40940.0 440~3(l.0 ~~4~$0(l. (I 65955.7 6'7900.0
156 ~$9550.0 42370.0 46830.0 47257.1 47'750.0
It)2 :~:::cn5EjO. 0 41 ~.:::oo. 0 4488(l.0 45:::',·;4. '7 45990.0
Hj8 :3t~470. (l 41 ~5(l0. 0 41Cll0.0 41712.5 425~::0.0
174 ~:::806(>. 0 40270.0 40120.0 41227.3 425~30. (l

180 ~;13060. 0 40270.0 40120.0 41227. :3 425~'::'O. 0

• lEl6 38060.0 40110.0 ~::9650. (l 40969.0 4253(1.0
192 38060.0 38820.0 ~!o9650. (l 40317:3.4 41260.0
198 37290.0 37520.0 39370.0 39709.0 40100.0
204 37290.0 37520.0 39370.0 39709.0 40100.0
2lCl 3729(l.0 ~:::7220.0 :::',9370.0 397(19.0 40lClO.0
216 ~:::~,5e-3Cl. 0 36440.0 39370.0 39709.0 40100.0

• 222 38580. (l ~::~;A4CI. Cl 38240.0 39042.4 39980. Cl
228 36030.0 36120.0 37870.0 38338.1 :38880.0
234 35180.0 35550. (I 37870.0 383~,:;s. 1 38880.0
240 :::;;Sl f30. 0 35550.0 3'7870.0 38338.1 38880.0

•

•



• 2~:'-ALlg·-90 DATE

Salt Ri Vf~r Flood Hydr-ographs 2/7
L(::lcat ion: Gnmite Reef Dam

•
St.~gf~ Hydrogrio\ph:

Time 50-yr 100··yl'· 200"·yr ~$OO-yr ' 500-yr_________~_____________________________________• _____ M--1

0 0.0 0.0 0.0 0.0 0.0

• 6 2.5 ,. '":! 4.0 4. 1 4.2....1 .......

12 3.9 5.0 6. 1 i,.2 6.3
18 ::!-.9 5. 1 6.2 6.3 6.4
24 4.1 J:::" ,., 6.4 6.5 6.6\oJ" ..:.

30 3.6 5.6 6.7 6.8 7.0
~~6 3.4 7. 1 7. :3 7.4 7.5

• 4" 3.8 7.2 7.5 7.5 7.6...
48 3.8 '7.6 7.9 8.0 8.1
54 5.7 7.7 8. 1 8.2 8.2
00 ~~. 1 7.9 8.2 8.3 13.4
66 6.0 8.2 8.5 8.7 9. 1
72 7.9 10. :::;. 10.6 11.0 11. 4

• 78 11. 1 13. :;~ 13.8 14.2 14.6
84 14.0 16.2 17.2 17.7 H'3. :::;.
90 16.7 18.2 19.4 20.0 20.8
96 13.6 14.7 15.5 21.4 23.9

102 12.8 13.4 3.4. 1 16.7 22.6
108 1 ~S .. 2 13.7 14.3 15.2 20.7

• 114 11.8 12. 1 14.8 15.8 17.2
120 10.3 10.6 13.1 13.9 14.8
126 8.6 8.9 11.6 12. 1 12.8
1":l''? 7.9 8.2 10.7 11.2 11.80_''':'''

1 :~:'E3 7. (, B. (I 10.5 10.8 11.2
14-4- 7.6 8.0 10.2 10.4 10.7

• 1~'50 7.6 8.0 10.0 10.2 10.4
15l~ 7 1m' 7.8 8.3 8.3 8.4-.w
U:>2 7.5 7.7 e3. 1 8. 1 8.2
168 7.4 7.7 7.7 7.7 7.8
174 7.3 7.6 7.6 7.7 7 •.8
180 7.3 7.6 7.6 7.7 7.8

• 186 7.3 7.6 7.5 7.7 7.8
1<;>2 7.3 7.4 7.5 7.6 7.7
198 7.2 7.3 7 &::' 7.5 7.6.w
204 7.2 7 - 7.5 7.5 7.6...'::1

210 7.2 7.2 ·7.5 7.5 7.6
216 7.1 7. 1 7.5 7.5 7.6

• 222 7.4 7. 1 7.3 7.4 7.5
228 7. 1 7.1 7 ._, 7.4 7.4·....::.

2:~~4 7.0 7.0 7.3 7.4 7.4
240 7.0 7.0 7 ":l' 7.4 ·7.4.....

/..Jh~ve ~ftl\e
.. (~ r~• - 1\ .~~ Sit .....
V\...~ 0- C~~

• ~::: ~, I () £ el





• 24-Al.lq-90 DATE

Salt F~iv€i!r Floc:ld Hydrogl'·apht~ 4/7 4&~I~.(J(:.'I:\t i. em: f:31'"i:rIni te'~ F~ee'f Dcam (1:)«- ~ ~ ~()

• Dr' ai f'laqe Path Lenqth: I \\~,~~,.~y: ~/ztl!fhe)
:.~~:____._::~=:~~ ____:~~:=:: ____:~~=:: ___~?~~=::~ ____:~~=:~_: "~L7

0 I
I

6 NA NA NA NA NA

• 12 NA NA NA NA NA
18 NA NA NA NA NA
24 NA NA N(4 NA NA
30 28.5 NA NA NA N/.1I
36 27.4 NA NA NA NA
42 NA NA NA NA NA

• 48 NA NA NA NA NA
54 NA N/·\ NA NA N/~

60 NA NA NA NA NA
66 32.0 NA NA NA NA
72 NA NA NA NA NA
78 NA NA NA NA N/·\

• 84 NA NA N/.1I N/.1I NA
90 NA NA NA NA NA
96 51.0 53 .. 8 55.9 NA NA

102 45.5 47.5 49.0 59.5 28.6
108 NA NA NA 51.0 :::'~l:? 7
114 44. e:) 45.7 NA NA 61. 1

• 12C1 4~" .... 42.13 47.6 49.5 ~51. 9..::0 • ..)

126 39.6 40.1 44. ~'3 4~j. 9 47.7
132 :36.4 :'::;'7.0 41.9 42. El 4":~. (I

1:38 N/·\ 35.7 40.3 41.2 42.2
144 :3E-j" 2 35.5 39. 1'T 40.5 41.2
150 NA :::'5.4· 39.3 39.7 40.2

• 156 34.8 35.4 39.0 39.3 39.6
162 NA :;:~5 .. 1 35.9 ~~6. 0 ~56. 1
168 :34.5 NA 35 .. 5 ~:'5. 6 ~::5 .. 8 I

174 34. ~$ 34.8 34.8 34.9 NA
180 NA NA NA NA NI-)
186 NA ~:A. ~) 34.6 ~$4. 8 NA

• 192 NA 34.6 NA 34.8 :::'~~511 1
19B 34.2 34. ~$ 34.5 34.7 34.8
204 NA NA NA NA NA
210 NA 34.1 NA NA NA
216 ~54. 0 34.0 NA NA NA
222 NA N/~ 34.4 34 .. 5 ~~4. 6

• :~~28 34.3 ~$3. 8 :34. ~: 34.4 34.6
234 :::;;~5. 7 33.8 NA NA NA
240 NA NA NA NA NA

•



• 24-ALlg"'9Cl DATE

5/7
0

• Dr.::\w Down Ra'l::e (ft./sec:) :
Ti.me 50··yr 1(lO··yr 200-yr 30(l-yr' 500-yr
-------------------------------------------------------

0
6 NA NA NA NA NA

• 12 N/·\ NA NA NA NA
18 NA NA NA NA NA
24 NA NA NA NA NA
30 -9. 12E-05 NA NA NA NA
36 -2. 92E-(l5 NA NA NA NA
42 NA NA N?\ NA NA

• 4~'3 NA NA NA N?\ NA
!:54 NA NA N/~ I\lA I\lA
60 NA NA N/·\ NA N~\

66 -2. :I.1E-05 NA N?\ NA N(·)
72 NA NA N/4 NA Nt·,
78 NA NA NA NA NA

• 84 NA NA N?\ NA NA
1;>0 NA NA NA NA N('~

9~~ -2. 78E-04 -,2. cr7E~··(l4 "·3. 16E-04 NA NA
102 "-7.9c!:IE··05 -1.28E-(l4 -1 • 361::-04 •. :~::. ~14E-04 '·:3.41 E-02
1(lEI N/·\ NA N/·\ •.. 1 • :::;::::;;E:>·.. 04 ",6. 35E-'Cl2
114 -1 • 4::::'E~··04 -1 • ~:SI;>E '·04 NA N/~ -2. 34E-01

• 120 ···1.65E-04 -1 • ~~2E-04 "·1. 62E-04 -1 • 8~$E -·04 -2.08E··04
126 ._:.;~. 03E··04 ·,1. 1;>9E-(l4 -1 • 54L:::"'04 -1. 74E·-04 -1. 9'7E'-04
1.. ~~. ''';' ·"El. 7'7E~-0~::j ·..·8. S'lE-'(J5 ·..·9. 44E·..05 -9.9:::1:E···05 '·1. Cl5E-·04...:'011..

1 :3t:.~ NA '·1. 42E-()S -2. '.:ISE·-O~'5 -4. 10E·-OS -5.80e:···05
141.1· ".' :.;:~ , 9ElE ··O~j '-4. 61.1·E-06 ••:::;:. 76E-'05 ···5.00E-05 '·6. 4~5E···05
150 NA -~::.. 2m~''''06 ···1 • "76E-0:':.) ··2.50E-OS -3. 35E-·05

• 1~S6 ·"2.08E::··05 -2. :::;;7E-0~5 ",2. 05E-·0'.j. ",,2. 16E-04 -,2. 2c~E-'04
162 N('~ ··1.5t:1E-05 '-2. 67E'-O~3 ·,,2. ~:S41:::-0~:S -2. 38E··05
168 -1 • 6~:jE ···CI~.'5 NA ...5'. ~j1E-'05 -·5.20E···05 ·,4. 84E-05
174 '-6. 34E-06 -1 • 5~~:L7. '-05 '-:1.• 32E-O~5 -7. 1:::::1:::-06 NA
180 NA NA NA NA NA
H36 NA -·2.40E-06 ··7.08E-06 -3. 82E-06 NA

• 192 NA -1.95E-05 NA -8. 56E-(16 -1.85E-05
198 ',,1. 20E··05 -2.01E-05 '-4. 24E-06 ··1 • 03E:-05 -1. 72E:-OS
204 NA NA NA NA N/~

210 NA -4.71E-06 NA NA NA
2H~ -·1. :I.2E··05 -·1 • :';~3E-(l5 NA NA NA
2~~2 NA I\IA -·1 • 7~~E-O~5 ···1.0U'::··05 -1. 80E--06

• 22E3 -·3. 98E-0~5 ··5. 12E-06 -,5. 74E-06 -1.08E-OS -1. 67E·..05
234· -1.37E-05 -9. 18E-06 NA NA NA
240 NA NA NA NA NA

•

•
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CJ

• Dr'c::\w t)t:lWI'i Fall ('ft) :

Time eiO-yr 100-·yr 200···yl''' ~WO''''yr ' ~:)OO···yl'·
I
I______________________________________________________-I

0 I
I

6 NA NA NA NA NA I
I

• 12 NA NA NA NA NA I
I

18 NA NA NA NA NA
24 NA NA NA NA NA
30 -2.0 NA NA NA NA
36 -(l.6 NA NA NA NA
42 NA NA NA NA NA

• 4E3 NA NA NA NA NA
54 NA N/~ NA NA NA
60 NA NA NA NA N/~

66 "·0.5 NA NA NA NA
72 NA NA NA NA N'~

78 NA NA NA NA NA

• 84 N'~ NA NA NA NA
90 NA N'·~ NA N'~ NA
fr6 -,6. (> -,6.4 ""6.8 NA N?-)

102 .... 1. 7 -:'2 .. 8 -2.9 "'·7.9 -7:;,:;e.1. :5

108 NA NA N'~ -,2.9 -·1 ~~'71 • 1
114 "-3 .. 1 -:~; .. I.I. NA NA ·-5(>4c~. 4

• 120 "'''3.6 -3.5 -3.5 -4.0 -4.5
12l~ ·-4.4 ·...·4· .. ~"$ '-3. :3 ·.... 3.7 ..·.. 4 .. 3

1:32 .... 1. 9 .... 1 • C'; ·"':2.0 ·..·2. 1 ...·2 .. ~;

138 NA -0. :~:; '-0.6 ·-0.9 ..... 1.3
l.l~4 -,0.6 ·..·0. 1 ·,,0.8 ... 1. 1 ..... 1.4
1~50 NA -0.1 -'0.4· -,0. :5 ..... C) .. '7

• 156 ·-0. 4 ·-0. 5 -,4.4 -04.7 ·...4.9
1l~2 NA -,0.3 -0.6 -'0.5 ",,0. :5

168 '·'0.4 NA -1. 2 ·-1. 1 -·1.0
174 -0.1 n - -0.3 -0.2 NA'- ......::'
lfK> NA NA NA NA NA
186 NA -0.1 -0.2 -0.1 NA

• 192 NA -0.4 NA -0.2 '-0. 4
198 -0.3 -0.4 -(1.1 -0.2 --0.4
204 NA NA NA NA N'~

210 NA -0.1 NA NA NA
216 -0.2 -0. :$ NA NA NA
222 NA NA -0.4 ·-0. 2 -0.0

• 2::~8 -0.9 -(l.1 -0.1 -0.2 -0.4
234 -0.3 -0.2 NA NA NA
240 NA NA NA NA NA

•
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• Dr"aw Down Cht\?c k :
Time 50-yr 100-yr' 20(l-yr 30(l-yr' . 500-yr'
~--------~-------------_._-------_._---------------------

Cl
6 NA NA NA NA NA

• 12 NA NA NA NA NA
18 NA NA NA NA NA
24 NA NA N.!~ NA NA
30 drains NA NA NA NA
36 drains NA NA NA NA
42 NA NA NA NA NA

• 48 NA NA NA NA NA
54 NA NA NA NA NA
60 NA NA NA NA NA
6b c:IrC':dns NA N{·\ NA NA
72 NI-) NA NA NA NA
'7E3 NA NA NA NA NA

• 84, NA NA NA NA N{~

90 NA NA NA NA N{~

96 drains dr"ai ns dri:\\i ns NA NA
102 drains drains ekai ns drains drains
108 NA NA NA drains dr"e:'\i ns
114 c:Ir~":\i n!i:> drains NA NA dr'ad ns

• 120 drains c::Ir" cl:\i ns d r"i::1i ns c11"'ai ns dr"ai liS

12b drali ns dr'ains drain~3 dr'cli\i ns dr"ai ns
1""''''' dr" iid ngs c:Ir"ai ns drali rH:S dr"ai ns drlai ns, ,,;;...::,

1:'::;8 NA dn:dr'\s cJr'ai ns drC':lir'\s drains
144 c::l r" li':1 i n!iS drir?ins drai r'\s drains drains
1f.50 N?' dr'C':1i ns drains drC':lins drain!i:>

• 156 dnains drains drains drains cJr"ai ns
162 NA drli\1i ns ekad ns drcl':\ins drains
168 dr"ai 11S NA drali n1.~ drali ns dra.ins
174 dr'C':1i ns dr'C':1i ns dr'ains drains NA
180 NA NA NA NA NA
186 N?' drc:~i rlS drC:\ins drains NA

• 192 NA drai, ns NA dn,,'\i ns dl'''ai n!s
198 drains drl!:lins dr'ai ns drains dr'ai ns
204 NA NA NA NA NA
210 NA dr'ai ns NA NA NA
216 drains drains NA NA NA
2:':~2 NA NA dl"'ai n~3 drains drains

• 2::~8 drains dl"'ains dr'ai, nl::, drains dl"'l':i\i ns
2:::;4 c.1r'ai ns drains NA NA NA
240 NA NA NA NA NA

•

•



•

•

p' 24-ALIg-90 DATE

Draw Down Rate Cft/sec):
Time 50-yr 100-yr' 200-yr 300-yr' , ~K)O-yr

--~----------------------------------------------------)

~tr)

{r)

•

•

•

•

•

•

•

..

•

o
6 NA

12 NA
18 NA
24 NA
30 -3.37E-05
36 -1.08E-05
42 NA
48 NA
54 NA
60 NA
66 -7. 8IE·-06
72 NA
78 NA
84 NA
90 NA
96 -1.03E-04

102 '-2. 94E·-05
108 NA
114· -5. 27E·-05
1'2.0 -~). 09E-·05
126 ·,,7" 50E-05
1~$2 -~;. 24E·-05
138 NA
144 -1. 10E·-05
150 NA
156 -·7.67E:-06
162 NA
168 -6. 08[~:-O~;)

174 -2.34E-06
180 NA
186 NA
192 NA
19~'3 -4.441::.'-06
204 NA
210 NA
21~) -4. 14E-06
222 NA
228 -1. 47E-05
2:34 -5. (YlE·-06
240 NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-·1.10E..·04
'-4. 74E···Oe;i

NA
···~5. 88E--05
···6.00E·-05
-7. 37E-05
-,3. 28E--05
-5. 24E-06
-1 • 7 1E: '-'06
-1.20E·-06
-8. 7~:;;E-06

-5. -'7E--06
NA

-5. 64E-06
NA

·-8. 87E-07
-7. 21E:'-06
-7.42E-06

NA
-1.74E-06
·-4. 56E-06

NA
-1.89E-06
-3. 39E-06

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

'-1. 17E-"04
--~'5. 0:::.~E-05

N?i
NA

-5. 99E-05
'-5. 68E-05
-:~. 49E-05
-9. 79E-06
-'-1. 39E-05
-6. 52E-06
·-7. 56E'-05
-9.1381::-06
-2.04E"·05
-4. 89E-06

NA
-2. 62E-06

NA
-1.57E-06

NA
NA
NA

'-6. 39E-06
-2. 12E-06

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

--:1.• 34E-04
-,4. 92E-"O~)

NA
·",6. 77E-05
-6.41E-05
-3. 67E-05
·-1.51E-05
-1.85E-05
-9. 24E-06
",7. 98E:-05
-9.313E-06
-1. 92E:-05
-2.63E-06

NA
-1.41E-06
-3. 16E·-06
-3.130E::-06

NA
NA
NA

-3. 74E-06
-3. 99E-06

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NI-)
NA
NA
NA
N/oi
NA
NA

--1. 26E--02
·..·2. :::;5E:···02
-·S.64E·-02
'-7. 69E·-05
-7. 28E-05
-~\. 8SE-05
--2. 14E-05
-,,2. 38E·-05
-1.24E-05
-,8. 46E-05
-8.80E-06
-"1. ·lc;E·-(l5

NA
NA
NA

-6. B:$E-06 I

-,6. 36E-06
NA
NA
NA

-6. 67E-07
-6. 15E-06

NA
NA
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• ~.

Draw Down Fall (·f,\::> : I
I

Time! 50-yr 100-yr 200-yr' 300-yr' 500-yr I
1

--~-~----_._---_._-~-------~-_._-------------------------~:
0
6 NA NA NA NA NA

• 12 NA NA NA NA NA
18 NA NA NA NA NA
24 N"'~ NA NA NA NA
30 -0.7 NA NA NA NA
36 -0.2 NA NA NA NA
4·2 NA NA NA N?' NA

• 48 NA NA NA NA NA
54 NA NA NA NA NA
60 NA NA NA N/·\ NA
66 -0.2 NA NA NA NA I

72 NA NA NA NA NA
78 NA NA NA NA NA 1

1

• 84 N/·\ NA NA NA NA I
1

90 NA NA NA NA NA I
I

91:~ -2. ~~ ~ t."\ -,2.4 I, -2.5 I,?" NA NA 1
1

1 o:;~ ·-0.6 -1.0 t)\ -1. 1 (/) '''i <"1 I b .....~~72. :2 I
-,'::.. I ~ 1

10~3 N"" NA NA -1.1 t,4- -·-506. -, ,
1

114 -1. 1 +(.'~ -1. :3 ".
,

NA NA -1866.1 1
\~o;" '"

I

• 120 -,1. 3 ~:'·t·i.: -1.3 ,"I -1.30.4 -1.50,'5 -1.7 I"'· b<:, \ ;,

:1.26 -1.61(',) -1.l, } -·1.2 C.S -1.4 CI~ .-1. 6 I,.... 4-'\..0",
¥

1:3::~ ·-0.7 -0.7 -0.8 6. I ·-0.8 c .1 -0.8 Ie. 2---
13t::l NA -0.1 -0.2 -0.3 C., -·0.5 Ie-

144 -0.2 -0.0 -·0.3 ·-0.4 -0. ~j : to, ':D

150 NA -0.0 -0.1 -0.2 ....·(1.3 ' .~..
IV"

• 156 -0.2 -0.2 -1.6 --1.7 -1.8 ' .-Ie, L#-"

162 NA -0.1 -0.2 -0.2 '-0.2 I •I,

168 -'-0. 1 NA --0.4 ·-0.4 -0.4 :L_
174 -0.1 -0.1 -0.1 -0.1 NA I

180 NA NA NA NA NA
186 NA -·0.0 "·0. 1 -0.0 NA

• 192 N?\ -0.2 NA ·-0. 1 "-0.1
198 -0.1 -·0.2 '-0.0 -0.1 -0.1
204 NA NA NA NA NA
210 NA -0.0 NA NA NA
216 -0.1 -,0.1 NA NA NA
222 NA NA -0.1 -0.1 ·-0.0

• 228 -0.3 -0.0 -0.0 -0.1 ·-0. 1
234 -0.1 -0.1 NA NA NA
240 NA NA NA NA NA

4t"" 1,1 2,() t· ~ 3·2- I ""7

~V\tl Y-
I' r

• --_._---~,-..---.

•



24-ALlg-90 DATE'.

• Draw Down Check:
Time 50-yr' 100-yr 2(lO-yr 30(l*"yr ' 50(l*"yr
_________ M____________________________________________--

0
6 NA NA NA NA NA

• 12 NA NA NA NA NA
18 NA NA NA NA NA
24 NA NA NA NA NA
30 ck'c:\i ns NA NA NA NA
36 drai rlS NA NA NA 1\I/~

42 NA NA NA NA NA

• 48 NA NA NA NA NA
54 NA NA N/,~ NA NA
6el NA NA NA NA NA
66 drcd ns NA NA NA NA
72 NA NA NA NA N/~

'78 NA NA NA NA NA

• 84 NA NA NA NA NA
90 NA NA NA NA NA
96 pools pools pools NA NA

102 pools pools pools pools c:Irc:o\i ns
108 NA NA N/~ pools dl'"iai l"l!!:'>
114 pools pools NA NA dr'ai ns

• 120 pools pools pools pools pools
126 pools pc;)t':)l s pool ~:; pool,;,; pools
132 c:Il'"ai ns pools pools pools pool 1:';

138 NA dr'ai ns pools pools pools
144 dr"a! ns dr"ai ns pools pools pool ~.:;

1~5(l NA drains pools pools pC:lol s

• 1St) dna! ns drains pools pools pools
1t)2 NA drains drains drai rlS cjr'C':,i ns
168 drains NA drains drains dl'"ains
174 dr'cd ns drc:o\i ns drains drai n~s NA
180 N?~ NA NA NA N('~

1E36 NA drains drains drains NA

• 1r12 NA dra\i ns NA drains drains
198 dl'"c,drls dr.dns dr'ains drains drc:o\i nf,;
204 NA NA 1\1A NA NA
210 NA drains NA NA NA
216 dl'"li,'\i ns drains NA NA NA
222 NA NA drains dr'ai ns drains

• 228 drail's drains drains drains drains
2:34 dr'ains drains NA NA N/~

240 NA NA NA NA NA

•

•

•
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where D lO is the soil effective size, C2 = 100, and k is in centimeters per
second. This of course does not account for variability in void ratio or
influences from other grain sizes, and is unreliable for prediction. Other
studies have shown that as an approximation with particle size constant,

proximately inverse to D2. Then the flow per unit area is

nq = Q = Ct IJ2i h = ki
A TJ

or !~

~ (11.6a)

where Ct is a constant andk is the coefficient of hydraulic conductivity of the
soil.

Since the capillary diameterD is not known and is not readily measured,
empirical investigations have for the most part attempted to relate fluid flow
characteristics of soils to their particle size and void ratio. An empirical
equation by Hazen (4) is

•

•

•

•
~ j-).

".. r~

t.~

n.

250 GRAVITATIONAL WATER AND SEEPAGE

k = C (~)
3 I + e

(11.7)

(11.8)

11.8. LABOR

or for draining waterloggec
which the conductivity of tl
of settlement of a structure
rate at which water moves

Several methods of me
able. Some methods invoh
turbed samples, and others
of the soil in place below a ,
tages that are important in d
most feasible and appropril

. chosen. For example, in stu
would be appropriate to mal
to be used which would be c
structure. On the other han
appropriate in the case of st

In every case, the objectiv(
soil in its natural or norma
possible. Furthermore, soil
spect to flow; that is, the cor
differ considerably from th
exists, it may be necessary

where C3 is a constant and e is the void ratio. Thus the coefficient of hydrau
lic conductivity increases roughly as the square of both the particle size and
the void ratio.

Typical ranges of k values are indicated in Table 11.1. Metric units in
wide use are centimeters per second, and because of the extended range of
values, the coefficient frequently is given in terms of the exponent, a permea
bility coefficient of "minus I" signifying to-I cm/s. There are numerous
types of problems in connection with engineering projects which require
knowledge of the hydraulic conductivity characteristics of the soil involved,
such as computations of seepage through earth dams and levees and losses
from irrigation ditches. Estimates of pumpage-capacity requirements for de
watering cofferdams or excavations below a water table are familiar exam
ples of such problems. The spacing and depth of underdrains for lowering
the water table under a road or runway in order to improve subgrade stability

TABLE 11.1 Hydraulic Conductivity Values

•

•

•

•

'" Range k (cm/s)

Very high >100 (>1.0)
High IO-QOo
Medium 10-3_10-1
Low 10-3_10-3
Very low 10-7_10-3

Practically impermeable < 10-7

Soils

Clean gravel
Gravel, clean coarse sand
Graded sand, fine sand
Silty sand, silt
Dense silt, clayey silt
Clay, silty clay

11.8. LABORATORY TES
APPARATUS

A laboratory test that is pa
cient of hydraulic conducti
which the hydraulic gradier
A typical arrangement of aJ

SUPPlY::::.!'

-----_."
- - - (

I N·~{~~%~~~)
d .:'.; area A:::

...L.---t-- •.==---,_-=__-=f:/nH~.hU~ =

Grad

Figure 11.4 Constant-head
conductivity of coarse-graine
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10-2--10

10--104

1.80 X 10-3

2.50
4.74 x 10-2

19.90
43.60
18.00 x 10
4.60 x 103
5.80 x 104

7.88 X 105

10-4

10-2

1.0 X 10-4

1.4 X 10-1

2.6 X 10-3

1.1
2.4
9.9
2.6 x 102

3.1 X 103

4.3 X 104

10-5

10-3

1---102 103---105

10-6__10-3 10-3--1

10-3--1 1--103

2% porosity
16% porosity
12%porosity
12%porosity
29 %porosity
well sorted
very well sorted
very well sorted
very well sorted

Gravel
Clean sands (good

aquifers)
Clayey sands, fine sands

(poor aquifers)

For the clays only the order of magnitude is indicated.

h1 c1 va",/; L cohd~ <-1-;V1'6
=pev'""e4 b; J/&

Table 4.2 Representative Values for k and K

Geologic Classification Darcys (k) Meinzers (K)

THEORY OF GROUND-WATER MOVEMENT 171

Table 4.1 Average Values of K and k

Soil Class Kern/sec K darcys K gpd/ft2

1 darcy = 0.987 X 10-8 cm2

or I darcy = 1.062 X 10-11 ft2

Because Eq. 4.18 may be written as
-r-----------~
L=~=_~~/v__._~--· (4:21>1

in which v = #1p is the kinematic viscosity of the fluid, and p is the density
of the fluid. It is easy to convert from darcy units to gpd/ft2• The knowl
edge of the temperature of the fluid makes it possible to read v from tables
of physical properties of fluids [11]. The U.S. Geological Survey uses the
meinzer unit to measure the hydraulic conductivity, honoring the late
Dr. O. E. Meinzer. The meinzer unit is defined as the flow of water in
gallons per day through a cross-sectional area of 1 square foot under a
hydraulic gradient or one at a temperature of 60°F.

A second coefficient, the field coefficient of hydraulic conductivity, is
also used by the Water Resources Division of the Geological Survey.

Argillaceous limestone
Limestone
Sandstone, silty
Sandstone, coarse
Sandstone
Very fine sand
Medium sand
Coarse sand
Gravel
Montmorillonite clay
Kaolinite clay

This leads to

(4.20)

in absolute value,

p(Q/A)

.dp/dl

:i defined as

Itipoise x 1 cm
3
/sec

1 cm2

(4.19)

laracteristic of the medium alone, and

_atmosphere/em

• [L]2. It may be expressed as such by

poise = 0.01 dyne sec/cm2

l32 X 106 dynes/cm2

•

:: solution, namely, Xl = 1, x2 = -1,

•~d2rlp (4.18)

I K such as effective permeability [5],
;ee~age coefficient [7], and hydrau.lic
lductivity, in view of the analogy wIth
__gaining wid~~pread use. It is used
~insic permeabilIty for

~! (4.18*)
p

; the dimensions of a velocity. It may
)f consistent units, generally different
>il mechanics, petroleum engineering,
It to continent (Europe, the United
~r.,gram-secondunits are uni~ersal~y
.n this country are carried out WI th K m

; :)
! l ~etroleum engineering, has be:n pre
ic permeability k because of an mcom
ldeed for horizontal flow, Darcy's law.'= -(klp)(dpldl)
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Table 3-1 contains values of hydraulic conductivity to
water for several different porous materials. It is striking
to note that the hydraulic conductivity of materials with which
the hydrologist must deal range over 9 orders of magnitude.

Table 3-1. Hydraulic Conductivity of Porous Materials
(Adapted from Morris &Johnson, 1967)

~-

Material No. of Arithmetic
Analyses Range Mean

cm/s cm/s

Igneous Rocks
(3.3 - 52) x 10-4 1.65 x 10-3

Weathered granite 7

Weathered gabbro 4 (0.5 - 3.8) x 10-4 1.89 x 10-4

Basalt 93 (0.2 - 4250) x 10-8 9.45 x 10-6

Sedimentary Materials
(0.5 - 2270) x 10-6 3.31 x 10-4

Sandstone (fine) 20

Siltstone 8 (0.1 - 142) x 10-8 1.9 x 10-7

Sand (fine) 159 (0.2 - 189) x 10-4 -32.88 x 10

Sand (med.) 255 (0.9 - 567) x 10-4 1.42 x 10-2

Sand (coarse) 158 (0.9 - 6610) x 10-4 5.20 x 10-2.
Gravel 40 (0.3 - 31.2) x 10'1 4.03 x 10

Silt 39 (0.09 - 7090) x 10-7 -52.83 x 10

Clay 19 (0.1 - 47) x 10-8 9 x 10-8

Metamorphic Rocks
(0.002 - 1130) x 10-6 1.9 x 10-4

Schist 17

3.2 NON-HOMOGENIETY AND ANISOTROPY

Non-homogeneous Aquifers

An aquifer is said to be homogeneous with respect to
hydraulic conductivity if K is not a function of the space
coordinates. If K = K(x,y,z) the aquifer is non-homogeneous.
Rarely is an aquifer actually homogeneous, but the practical
and financial difficulties of establishing the function
K = K(x,y,z) in the field are substantial. Flow nets, a method
of analysis to be discussed in Chapter IV, is one method by
which non-homogeniety can be deduced quantitatively. 'Neverthe
less, the hydrologist is often obliged to assign a constant
value to K in full realization that doing so is only an approx
imation.

No modification of Darcy's Law is required for flow in non
homogeneous aquifers. Both Eqs. 3-10 and 3-20 apply because
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, K = K(x,y,z) remains a scalar,
with, but opposite in sense to,
head just as in the case of cor
homogeniety that must be dealt
of the aquifer. The hydraulic
within individual stratum but c
Such an aquifer can be regardec

'with discontinuities in K at t~

layers.

Treatment of block-wise he
p1ished by defining a piezometr
which K is constant. For examr
and b in which the hydraulic c(
the piezometric heads are ha ar
the two regions is denoted by (
velocity qa at any point on C .

co~~norrr
\

\

\

....-'

Figure 3-8. Refraction of the
between different

qan normal to C and one tangen
depth into the paper through a
is the coordinate measured tan
can be similarly decomposed.
ment ~t must be the same regar
used to calculate it, the conc
-+- -+-qa and qb normal to C must be

qa cos 0a =

The fact that {p/pg)a = {

means that ha = hb on C. Ther
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• Fh2:< 27.9 d2>( 10.(1 Sliding:
F"h2y 41.9 d~'\ 23.0 SF =::: 1. 82..:.y
Fs>~ ·7.7 dSH 2.0
F'sy 11.5 dsy 3. c)
We: 21. 9 de: 2b.5

• Rio Sal ci:\do Channel F'roj: F~IOIN

Cit:y o·f Tempe D~.~n: GKC 29-'~Llg-90

Be\rlk Stc:\bi 1 it:y CompLltat: ion Chk:
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Ci ty of T&!mpe
Bank Stability Computation
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H ... 20.0 ,
Llw .-

dh :: ~3. :2 · Ue: _.
zea ::::: 'L ~:; · Us .-.

Fore:e: kips Moment:

F11b: 4-.8 db:
Fhly 7.3 dly
FI12>: 12.4 d2H
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Fsy 7. ~5 dsy
We: 14. 'oJ de:

62.0 pe:·f
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180.0 p(:f

ft
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6.7
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2.0
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Fae:tor of Safety:
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SF ==

Sliding:
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1.07
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• Rio Salado Channel
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Bank Stability Computation
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Dgn:
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RIOIN
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•
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H -- 20.0 · LJw _..

dh :: 3.2 · Ue: :::

za -.. 4·.3 · LJe:' _...
Fc)re:e: kips Momemt:

Fhi:·: 4.13 db:
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Tom W. Thomas, P.E.
James R. Morrow
John P. Boyd, P.E.
Kenneth L. Ricker, P.E.

City of Tempe
Engineering Department
P.O. Box 5002
31 East 5th Street
Tempe, Arizona 85281

Attention: Jim Bond

Charles H. Atkinson, P.E.
James M. Willson, P.E.
Steven A. Haire, P.E.

Judith A. McBee
Dale V. Bedenkop, P.E.
John C. Patton
Kenneth D. Walsh, P.E.

19 March 1992
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Project Rio Salado Improvements
Salt River Channelization
Hohokam (University - Sky Harbor)
Tempe, Arizona

Project No. 89-0919
Supplement No. 1

•

•

•

•

•

In accordance with your request, this firm has estimated settlements for typical levee

sections along the project. Settlements were estimated using an elastic solution for

determining displacement under a strip load on the surface of an elastic layer

overlying a rigid base. A modulus of elasticity of 20,000 psi was assumed for the Salt

River deposits beneath the levees based upon settlement data for caisson foundations

obtained during the Papago Load Test. The caissons were embedded in materials

similar to the natural deposits beneath the levees. The settlement estimates ranged

between approximately 0.3 and 1.2 inches for the seven sections evaluated. Due to

the granular nature of the Salt River deposits above the bedrock level, settlements

would have occurred rapidly (elastically) after levee construction and should now be

essentially complete.

Settlement calculations and levee cross sections are attached for the seven typical

locations evaluated. Please call if we may be of further assistance.

Respectfully submitted,

THOMAS-HARTIG & ASSOCIATES, INC.

A member of theIHIHIgroup of companies
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•

•

•

•

City of Tempe
Public Works Department
P.O. Box 5002
Tempe, Arizona 85280

Attention: James E. Bond, Senior Civil Engineer

10 August 1992

•

Subject: Report for Geotechnical Engineering Services
Slope Stability Evaluation
Salt River Channelization
40th Street to Mill Avenue
Tempe, Arizona

Project No. 92-0933

•

•

•

In accordance with your authorization, this firm has performed slope stability analyses

for selected levee sections along this reach of the Salt River. Stability of the levee on

the landside where adjacent ground is below the 100-year flood stage was evaluated.

Locations with the most elevation differential between the top of the levee and ground

level on the landside were analyzed for the north and south levees of the two projects

to determine safety factors at the 1OO-year flood stage. These locations were:

• North Levee, Sta. 125, Project 866025

• South Levee, Sta. 230, Project 866025

• North Overbank Levee, Sta. 2, Project 876191

• South Overbank Levee, Sta. 606, Project 876191

•

•

These sections were evaluated both for a hypothetically limiting condition of minimum

stability with a phreatic surface in the levee at the 100-year flood level (analogous to

an instantaneous total draw down of a submerged slope) and for steady state seepage

through the embankments passing just below the landside toe of the levee slope (the

more likely condition for a permeable, granular embankment on an underlying

granular base deposit after prolonged water impoundment). Minimum factors of safety

between 1.4 and 1.5 were calculated for the four sections analyzed for the

hypothetically limiting condition analogous to instantaneous drawdown of a

submerged slope. The actual safety factors at the 100-year flood stage will be larger

•I A member of the(HIHIgroup of companies



J
as demonstrated by the minimum factors of safety of 2.3 or higher calculated for the

several sections with steady state seepage assumed below the toe of the

• embankment. Prolonged water impoundment in the channel at the 100-year flood

level would be necessary to develop such steady state seepage; thus, we conclude a

factor of safety on the order of 2.3 or even higher would be maintained during the

actual duration of the 1OO-year flood.

•

•

•

•

•

•

•

•

Copies of the stability analyses by the TSTAB computer program are attached. Please

call if we may be of further assistance.

Respectfully submitted,

THOMAS-HARTIG & ASSOCIATES, INC.

Project No. 92-0933 2



r
[

{

[

t
[

t
[
•
[

I

+~
r
L

I~

r
L

•r
L

,,-

~.

[

l

APPENDIX A
Slope Stability - Analyses



•

•

•

•

•

•

***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 125,N. DIKE,TRY 1,TOE

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 2
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

SEISMIC COEFFICIENT = .000
ATMOSPHERIC PRESSURE = .000

• UNIT WEIGHT OF WATER = 62.400
UNIT WEIGHT OF WATER IN TENSION CRACK = 62.400

SEARCH STARTS AT CENTER ( 119.0, 46.0),WITH FINAL GRID OF 3.0

ALL CIRCLES PASS THROUGH THE POINT ( 117.0, 106.0)
3



J
GEOMETRY

I SECTIONS .00 40.00 58.00 118.00 150.00

T. CRACKS 80.00 80.00 86.00 106.00 106.00

• W IN CRACK 80.00 80.00 86.00 106.00 106.00
BOUNDARY 1 80.00 80.00 86.00 106.00 106.00
BOUNDARY 2 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00

PORE PRESSURE DATA

PHREATIC SURFACE OPTION

• SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 86.00 86.00

1

.***********
RESULTS

***********

58.00

86.00

118.00

106.00

150.00

106.00

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 106.0 60.0 119.0 46.0 1.474
2 106.1 60.1 113.0 46.0 1.523
3 106.0 66.0 119.0 40.0 1.474

• 4 106.5 60.5 125.0 46.0 1.841
5 106.0 54.0 119.0 52.0 1.474
6 106.0 60.0 116.0 46.0 1.495
7 106.0 63.0 119.0 43.0 1.474
8 106.2 60.2 122.0 46.0 1.510
9 106.0 57.0 119.0 49.0 1.474

• 10 106.0 63.0 116.0 43.0 1.494
11 106.2 63.2 122.0 43.0 1.502
12 106.2 57.2 122.0 49.0 1.521
13 106.0 57.0 116.0 49.0 1.496

F.S. MINlMUM= 1. 474 FOR THE CIRCLE OF CENTER ( 119.0, 46.0)

• Opened plot file: srslope.P01
Saved plot file: srslope.POl

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

4
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00000
000000

000000000
ooxxooooo
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ooxxxxxxxxxxxooooo
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oooooxxxxxxxxxxxxooooo
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oooooooxxxxxxxxxxooooo
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000000000

-------------------------------------------
Execution complete, time = 54.49 seconds· -------------------------------------------

•

•

•

•

•

•
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***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 125,N. DIKE,TRY 2,TOE

*********************************************************************

•
******************************************

ANALYSIS BY BISHOP'S SIMPLIFIED METHOD
******************************************

• **************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 4
NUMBER OF SOIL LAYER BOUNDARIES 2
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

SEARCH STARTS AT CENTER {113.0, 34.0),WITH FINAL GRID OF 3.0

ALL CIRCLES PASS THROUGH THE POINT ( 117.0, 106.0)
7



I•GEOMETRY

SECTIONS .00 40.00 118.00 150.00

T. CRACKS 80.00 80.00 106.00 106.00

• W IN CRACK 80.00 80.00 106.00 106.00
BOUNDARY 1 80.00 80.00 106.00 106.00
BOUNDARY 2 150.00 150.00 150.00 150.00

SOIL PROPERTIES.

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00

PORE PRESSURE DATA

PHREATIC SURFACE OPTION

• SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 80.00 80.00

1

• ***********RESULTS
***********

118.00 150.00

106.00 106.00

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 106.1 72.1 113.0 34.0 1.515
2 106.7 72.7 107.0 34.0 1.568
3 106.1 78.1 113.0 28.0 1.512

• 4 106.0 72.0 119.0 34.0 1.474
5 106.1 66.1 113.0 40.0 1.518
6 106.0 72.0 116.0 34.0 1.492
7 106.0 75.0 119.0 31.0 1.474
8 106.2 72.2 122.0 34.0 1.486
9 106.0 69.0 119.0 37.0 1.474

• 10 106.0 69.0 116.0 37.0 1.493
11 106.2 69.2 122.0 37.0 1.490
12 106.0 66.0 119.0 40.0 1.474
13 106.0 66.0 116.0 40.0 1.494
14 106.2 66.2 122.0 40.0 1.495
15 106.0 63.0 119.0 43.0 1.474

• 16 106.0 63.0 116.0 43.0 1.494
17 106.2 63.2 122.0 43.0 1.502
18 106.0 60.0 119.0 46.0 1.474
19 106.0 60.0 116.0 46.0 1.495
20 106.2 60.2 122.0 46.0 1.510
21 106.0 57.0 119.0 49.0 1.474

• 22 106.0 63.0 116.0 43.0 1.494
23 106.2 63.2 122.0 43.0 1.502
24 106.2 57.2 122.0 49.0 1.521
25 106.0 57.0 116.0 49.0 1.496

~
F.S. MINIMUM= 1.474 FOR THE CIRCLE OF CENTER ( 119.0, 46.0)

8



Opened plot file: srslopel.POl
Saved plot file: srslopel.POl

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

•

•
1.6

1.5

1.5 1.5

1.5

• 1.5 1.5

1.5

• 1.5

1.5

•

•

•

•
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***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

•

*********************************************************************
92-0933,STA. 125,N. DIKE,TRY 3,TOE

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 2
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

SEISMIC COEFFICIENT = .000
ATMOSPHERIC PRESSURE = .000

• UNIT WEIGHT OF WATER = 62.400
UNIT WEIGHT OF WATER IN TENSION CRACK = 62.400

SEARCH STARTS AT CENTER ( 119.0, 46.0) ,WITH FINAL GRID OF 3.0

ALL CIRCLES PASS THROUGH THE POINT ( 117.0, 106.0)
11



•
PORE PRESSURE DATA

PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 86.00 93.00

1

58.00

97.00

118.00

110.00

200.00

126.00

• ***********
RESULTS

***********

• (X) CENTER (Y)NUMBER TANGENT RADIUS CENTER F.S.

1 106.0 60.0 119.0 46.0 2.723
2 106.1 60.1 113.0 46.0 2.802
3 106.0 66.0 119.0 40.0 2.723

• 4 106.5 60.5 125.0 46.0 3.369
5 106.0 54.0 119.0 52.0 2.723
6 106.0 60.0 116.0 46.0 2.757
7 106.0 63.0 119.0 43.0 2.723
8 106.2 60.2 122.0 46.0 2.788
9 106.0 57.0 119.0 49.0 2.723

• 10 106.0 63.0 116.0 43.0 2.756
11 106.2 63.2 122.0 43.0 2.773
12 106.2 57.2 122.0 49.0 2.807
13 106.0 57.0 116.0 49.0 2.759

F.S. MINIMUM= 2.723 FOR THE CIRCLE OF CENTER ( 119.0, 46.0)

• Opened plot file: srslope2.P01
Saved plot file: srslope2.POl

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

12
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000000000

-------------------------------------------
Execution complete, time = 53.66 seconds· -------------------------------------------

•

•

•

•

•

•
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•

•

•

•

•

***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 125,N. DIKE,TRY 4,BASE

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•

• **************
INPUT DATA

**************

CONTROL DATA,
• AUTOMATIC SEARCH FOR CRITICAL CIRCLE

NUMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTIONS
NUMBER OF SOIL LAYER BOUNDARIES
NUMBER OF POINTS DEFINING COHESION PROFILE
NUMBER OF CURVES DEFINING COHESION ANISOTROPY
NUMBER OF BOUNDARY LINE LOADS
NUMBER OF BOUNDARY PRESSURE LOADS

3
5
3
o
o
o
o

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

SEARCH STARTS AT CENTER (100.0, 46.0),WITH FINAL GRID OF 3.0

ALL CIRCLES TANGENT TO DEPTH, 107.0, 112.0, 117.0,
15



J
GEOMETRY

I SECTIONS .00 40.00 58.00 118.00 200.00

T. CRACKS 80.00 80.00 86.00 106.00 106.00

• W IN CRACK 80.00 80.00 86.00 106.00 106.00
BOUNDARY 1 80.00 80.00 86.00 106.00 106.00
BOUNDARY 2 106.00 106.00 106.00 106.00 106.00
BOUNDARY 3 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER
1
2

DENSITY
135.00
130.00

COHESION FRICTION ANGLE
.00 41. 00
.00 35.00

DELTA PHI
.00
.00

PORE PRESSURE DATA

• PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 86.00 93.00

t**********
RESULTS

***********

•

58.00

97.00

118.00

110.00

200.00

126.00

~*************************************************

DEPTH LIMITING TANGENT NO. 1 AT Y = 107.00
**************************************************

•
NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 107.0 61.0 100.0 46.0 2.652
2 107.0 61.0 94.0 46.0 2.659
3 107.0 67.0 100.0 40.0 2.630
4 107.0 61.0 106.0 46.0 2.668
5 107.0 55.0 100.0 52.0 2.680
6 107.0 67.0 97.0 40.0 2.628

• 7 107.0 70.0 100.0 37.0 2.621
8 107.0 67.0 103.0 40.0 2.639
9 107.0 64.0 100.0 43.0 2.641

10 107.0 70.0 97.0 37.0 2.617
11 107.0 73.0 100.0 34.0 2.612
12 107.0 70.0 103.0 37.0 2.631

• 13 107.0 73.0 97.0 34.0 2.607
14 107.0 76.0 100.0 31.0 2.604
15 107.0 73.0 103.0 34.0 2.623
16 107.0 76.0 97.0 31.0 2.599
17 107.0 79.0 100.0 28.0 2.597
18 107.0 76.0 103.0 31.0 2.616

• 16



J 19 107.0 79.0 97.0 28.0 2.598

20 107.0 82.0 100.0 25.0 2.591

21 107.0 79.0 103.0 28.0 2.610

22 107.0 82.0 97.0 25.0 2.601

23 107.0 85.0 100.0 22.0 2.591

24 107.0 82.0 103.0 25.0 2.604

• 25 107.0 85.0 97.0 22.0 2.607

26 107.0 88.0 100.0 19.0 2.594

27 107.0 85.0 103.0 22.0 2.599

28 107.0 88.0 97.0 19.0 2.617

29 107.0 88.0 103.0 19.0 2.594

30 107.0 82.0 103.0 25.0 2.604

• 31 107.0 82.0 97.0 25.0 2.601

F.5. MINIMUM= 2.591 FOR THE CIRCLE OF CENTER ( 100.0, 22.0)

Opened plot file: srs1ope3.P01

•
Saved plot file: srslope3.P01

1
*******************************

LOCATION OF CRITICAL CIRCLE
*******************************

•

•

•

•

•

•
000000000000000000000

XXXXXOOOO

+ + +

+ * +
+ + +

+ + +

+ + +
+ + +

+ + +
+ + +

+

+ + +

+

17



J

•

•

OOXXXXXXXOOOO
OOXXXXXXXXXOOOO

OOXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXOOOOO

OOXXXXXXXXXXXXXXXXXOOOOO
OOOOOXXXXXXXXXXXXXXXXXOOOOO

OOXXXXXXXXXXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXXXXXXXXXXOOOOO

OOOOOXXXXXXXXXXXXXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXXXXXXXXXXXXXOOOOO

OOOOOXXXXXXXXXXXXXXXXXXXXXXXXXXOOOOO
OOOOOXXXXXXXXXXXXXXXXXXXXXXXXXXOO

OOOOOOOXXXXXXXXXXXXXXXXXXXXX
000000000000000000000

1
k*************************************************

DEPTH LIMITING TANGENT NO. 2 AT Y = 112.00
.**************************************************

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 112.0 90.0 100.0 22.0 2.383
2 112.0 87.0 91.0 25.0 2.442
3 112.0 93.0 97.0 19.0 2.406
4 112.0 87.0 103.0 25.0 2.388
5 112.0 81.0 97.0 31.0 2.356

• 6 112.0 81.0 94.0 31.0 2.375
7 112.0 84.0 97.0 28.0 2.365
8 112.0 81.0 100.0 31.0 2.354
9 112.0 78.0 97.0 34.0 2.347

10 112.0 78.0 94.0 34.0 2.366
11 112.0 78.0 100.0 34.0 2.350

• 12 112.0 75.0 97.0 37.0 2.341
13 112.0 75.0 94.0 37.0 2.357
14 112.0 75.0 100.0 37.0 2.349
15 112.0 72.0 97.0 40.0 2.339
16 112.0 72.0 94.0 40.0 2.352
17 112.0 72.0 100.0 40.0 2.353

• 18 112.0 69.0 97.0 43.0 2.341
19 112.0 75.0 94.0 37.0 2.357
20 112.0 75.0 100.0 37.0 2.349
21 112.0 69.0 100.0 43.0 2.359
22 112.0 69.0 94.0 43.0 2.351

• F.S. MINIMUM= 2.339 FOR THE CIRCLE OF CENTER ( 97.0, 40.0)

Opened plot file: srslope3.P02
Saved plot file: srslope3.P02

1
.*******************************

LOCATION OF CRITICAL CIRCLE
*******************************

+
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J +

I + +
+

+ + +

• + + +

+ + +
+ * +

+ + +

•

•

•

•

•

•

0000000000000000000000
oxxxxxxooooo

OOXXXXXXXXXOOOO
xxxxxxxxxxxxxooooo
ooxxxxxxxxxxxxxxxxooooo

OOXXXXXXXXXXXXXXXXXXXOOOOO
ooxxxxxxxxxxxxxxxxxxxxxxooooo

ooxxxxxxxxxxxxxxxxxxxxxxxxxooooo
OOXXXXX 0000

ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo
OOOXX XXXXXXXXXOOOOO

000 XXXXXXXXOOOOO
OOXXXXXXXXX 0000

OOOOXXXXXXXXXXXXXX XXO
00000 0

OOOOOOOOXXXXXXXXXXXXXXXOOOOOOO
00000000000000000

1
**************************************************

DEPTH LIMITING TANGENT NO. 3 AT Y = 117.00
• **************************************************

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 117.0 77.0 97.0 40.0 2.379
2 117.0 74.0 88.0 43.0 2.421
3 117.0 80.0 94.0 37.0 2.387
4 117.0 74.0 100.0 43.0 2.399
5 117.0 68.0 94.0 49.0 2.366

• 19



6 117.0 68.0 91.0 49.0
7 117.0 71.0 94.0 46.0
8 117.0 68.0 97.0 49.0
9 117.0 65.0 94.0 52.0

10 117.0 71.0 91.0 46.0
11 117.0 71.0 97.0 46.0
12 117.0 65.0 97.0 52.0
13 117.0 65.0 91.0 52.0

J

•

2.379
2.367
2.375
2.370
2.381
2.372
2.383
2.382

F.S. MINIMUM= 2.366 FOR THE CIRCLE OF CENTER ( 94.0, 49.0)

opened plot file: srslope3.P03
• Saved plot file: srs1ope3. P03

1
*******************************

LOCATION OF CRITICAL CIRCLE
*******************************

•
+

+

•

•

•

+
+ + +
+ * +

+ + +

+

000000000000000000000000
OXXXXXXXOOOO

XXXXXXXXXXXOOOO
• OOX~XXXXOOOOOO

OXXXXXXXXXXXXXXXXXXOOOOO
OXXXXXXXXXXXXXXXXXXXXXXOOOOOO

OOXX 00000
OOXXX 000000

00 XXXXXXXXXXXXXOOOOO
• 00 000000

OOXXXXXXXXXXXXXXXXX 00000
oxxxxxxxxxxxxxxx 0000

00000
000

00000 0000000
• 00000 00000

000000000000000000

•
Execution complete, time = 186.70 seconds
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•

•

•
I

•

•

***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 125,N. DIKE,TRY 4A, BASE

***************************~*****************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

• **************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 3
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 3
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

•
SEARCH STARTS AT CENTER (100.0, 46.0),WITH FINAL GRID OF 3.0

ALL CIRCLES TANGENT TO DEPTH, 107.0, 112.0, 117.0,

21
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• GEOMETRY

SECTIONS .00 40.00 58.00 118.00 200.00

T. CRACKS 80.00 80.00 86.00 106.00 106.00

• W IN CRACK 80.00 80.00 86.00 106.00 106.00
BOUNDARY 1 80.00 80.00 86.00 106.00 106.00
BOUNDARY 2 106.00 106.00 106.00 106.00 106.00
BOUNDARY 3 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER
1
2

DENSITY
135.00
130.00

COHESION
.00
.00

FRICTION ANGLE
41.00
35.00

DELTA PHI
.00
.00

PORE PRESSURE DATAI.
PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 86.00 86.00

***********
RESULTS

***********

•

58.00

86.00

118.00

106.00

200.00

106.00

**************************************************
DEPTH LIMITING TANGENT NO. 1 AT Y = 107.00

**************************************************

•
NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 107.0 61.0 100.0 46.0 1.530
2 107.0 61.0 94.0 46.0 1.617
3 107.0 67.0 100.0 40.0 1.535
4 107.0 61.0 106.0 46.0 1.476
5 107.0 55.0 100.0 52.0 1.535
6 107.0 61.0 103.0 46.0 1.498

• 7 107.0 64.0 106.0 43.0 1.473
8 107.0 61.0 109.0 46.0 1.459
9 107.0 58.0 106.0 49.0 1.478

10 107.0 64.0 109.0 43.0 1.458
11 107.0 61.0 112.0 46.0 1.454
12 107.0 58.0 109.0 49.0 1.459

• 13 107.0 64.0 112.0 43.0 1.454
14 107.0 61.0 115.0 46.0 1.466
15 107.0 58.0 112.0 49.0 1.453
16 107.0 58.0 109.0 49.0 1.459
17 107.0 58.0 115.0 49.0 1.465
18 107.0 55.0 112.0 52.0 1.453

• 22



• 19 107.0 55.0 109.0 52.0 1.460
20 107.0 55.0 115.0 52.0 1.465
21 107.0 52.0 112.0 55.0 1.452
22 107.0 52.0 109.0 55.0 1.461
23 107.0 52.0 115.0 55.0 1.465
24 107.0 49.0 112.0 58.0 1.452

• 25 107.0 49.0 109.0 58.0 1.463
26 107.0 49.0 115.0 58.0 1.465
27 107.0 46.0 112.0 61.0 1.452
28 107.0 46.0 109.0 61.0 1.466
29 107.0 46.0 115.0 61.0 1.465
30 107.0 43.0 112.0 64.0 1.452

• 31 107.0 49.0 109.0 58~0 1.463
32 107.0 49.0 115.0 58.0 1.465
33 107.0 43.0 115.0 64.0 1.466
34 107.0 43.0 109.0 64.0 1.469

F.S. MINIMUM= 1. 452 FOR THE CIRCLE OF CENTER ( 112.0, 61. 0)

• Opened plot file: srslope4.POl
Saved plot file: srslope4.P01

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

1.5

• 1.5 1.5 1.5

1.6 1.5 1.5 1.5 1.5 1.5 1.5

• 1.5 1.5 1.5 1.5

1.5 1.5 1.5 1.5

• 1.5 1.5 1.5

1.5 1.5 1.5

• 1.5 1*5 1.5

1.5 1.5 1.5

•
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•

•
i

1.00000
00000

00000
000000

OOXXOOOOO
OOXXXXXOOOOO

• OOXXXXXXXXOOOOO
OOXXXXXXXXXXXOOOOO

OOXXXXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXXXXOOOOO

OOOXXXXXXXXXXXXXXXXXXXOOOOO
00 00000

• OOOOXXXXXXXXXXXXXXXXXXXXXXXOOOOO
000 00000

00000 00000
OOOOOXXXXXXXXXXXXXXXXXXXXXXXXXOOOOO

OOOOOOXX:IOOOOlXXXX:IOOCCXXXXX::IOOCC
000000000000000000000000

• 1
**************************************************

DEPTH LIMITING TANGENT NO. 2 AT Y = 112.00
**************************************************

•
NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 112.0 51.0 112.0 61.0 1.692

• 2 112.0 48.0 103.0 64.0 1.586
3 112.0 54.0 109.0 58.0 1.618
4 112.0 48.0 115.0 64.0 1.811
5 112.0 42.0 109.0 70.0 1.668
6 112.0 48.0 97.0 64.0 1.614
7 112.0 54.0 103.0 58.0 1.564

• 8 112.0 42.0 103.0 70.0 1.619
9 112.0 54.0 100.0 58.0 1.567

10 112.0 57.0 103.0 55.0 1.558
11 112.0 54.0 106.0 58.0 1.581
12 112.0 51.0 103.0 61.0 1.574
13 112.0 57.0 100.0 55.0 1.560

• 24



J 14 112.0 60.0 103.0 52.0 1.553
15 112.0 57.0 106.0 55.0 1.573
16 112.0 60.0 100.0 52.0 1.557
17 112.0 63.0 103.0 49.0 1.551
18 112.0 60.0 106.0 52.0 1.567
19 112.0 63.0 100.0 49.0 1.557

• 20 112.0 66.0 103.0 46.0 1.551
21 112.0 63.0 106.0 49.0 1.563
22 112.0 66.0 100.0 46.0 1.557
23 112.0 66.0 106.0 46.0 1.560
24 112.0 60.0 106.0 52.0 1.567
25 112.0 60.0 100.0 52.0 1.557

• F.S. MINIMUM= 1. 551 FOR THE CIRCLE OF CENTER ( 103.0, 49.0)

Opened plot file: srslope4.P02
Saved plot file: srslope4.P02.1

*******************************
LOCATION OF CRITICAL CIRCLE

*******************************

•

•

•

+ + +

+ * +
+ + +

+ + +
+ + + +

+ +

+ + +

+ +

• 000000000
0000

0000
00000

XXXXOOOOOO
OOXXXXXXXXOOOOO

• OOXXXXXXXXXXXOOOOOO
OOXXXXXXXXXXXXXXXOOOOO

o 000000
o 00000

00 00000
000 000000

• 0000 00000
00 00000

OOOOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXOOOOO
000 XXXXXXXXXXXXXXX

0000000 0000
OOOOOOOOOOOXXOOOOOOOOOOOOO
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1
**************************************************

, DEPTH LIMITING TANGENT NO. 3 AT Y = 117.00
**************************************************

00

I.

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 117.0 68.0 103.0 49.0 1. 744

• 2 117.0 65.0 94.0 52.0 1. 741
3 117.0 71.0 100.0 46.0 1. 726
4 117.0 65.0 106.0 52.0 1. 783
5 117.0 59.0 100.0 58.0 1. 747
6 117.0 71.0 97.0 46.0 1. 729
7 117.0 74.0 100.0 43.0 1. 728

• 8 117.0 71.0 103.0 46.0 1. 740
9 117.0 68.0 100.0 49.0 1.727

10 117.0 74.0 97.0 43.0 1.735
11 117.0 74.0 103.0 43.0 1. 738
12 117.0 68.0 103.0 49.0 1. 744
13 117.0 68.0 97.0 49.0 1. 726

• F.S. MINIMUM= 1. 726 FOR THE CIRCLE OF CENTER ( 100.0, 46.0)

Opened plot file: srslope4.P03
Saved plot file: srslope4.P03.1

*******************************
LOCATION OF CRITICAL CIRCLE

*******************************

•

•

+

+ + +
+ * +

+ + +

+

+

•

•

00000000000000000000000
XXXXXXXOOOOOO
OXXXXXXXXXXXXOOOOO

OOXXXXXXXXXXXXXXXOOOOO
00 0000

OXXXXXXXXXXXXXXXXXXXOOOOO
a 00000

00 0000
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•

ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo
ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo

ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxoooo
oooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooooooo

ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
ooooooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxoo

oooooxxxxxxxxxxxxxxxxxxxxxxxxxoooooo
ooooooooxxxxxxxoooooooooo

0000000

Execution complete, time = 204.71 seconds· -------------------------------------------

•

•

•

•

•

•

•
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•

•
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•

•

***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1993, 1994 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 230,s. DIKE,TRY 5,TOE

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 2
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

SEISMIC COEFFICIENT = .000
ATMOSPHERIC PRESSURE = .000

• UNIT WEIGHT OF WATER = 62.400
UNIT WEIGHT OF WATER IN TENSION CRACK = 62.400

SEARCH STARTS AT CENTER ( 115.0, 46.0),WITH FINAL GRID OF 2.0

ALL CIRCLES PASS THROUGH THE POINT ( 114.0, 105.0)
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J
GEOMETRY

I SECTIONS .00 40.00 61.00 115.00 150.00

T. CRACKS 80.00 80.00 87.00 105.00 105.00

• W IN CRACK 80.00 80.00 87.00 105.00 105.00
BOUNDARY 1 80.00 80.00 87.00 105.00 105.00
BOUNDARY 2 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00

PORE PRESSURE DATA

PHREATIC SURFACE OPTION

• SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 87.00 87.00

1

• ***********
RESULTS

***********

61.00

87.00

115.00

105.00

150.00

105.00

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 105.0 59.0 115.0 46.0 1.479
2 105.1 59.1 111.0 46.0 1.514
3 105.0 63.0 115.0 42.0 1.479

• 4 105.2 59.2 119.0 46.0 1.513
5 105.0 55.0 115.0 50.0 1.479
6 105.0 63.0 113.0 42.0 1.494
7 105.0 65.0 115.0 40.0 1.479
8 105.1 63.1 117.0 42.0 1.473
9 105.0 61.0 115.0 44.0 1.479

• 10 105.1 65.1 117.0 40.0 1.472
11 105.2 63.2 119.0 42.0 1.502
12 105.1 61.1 117.0 44.0 1.473
13 105.0 65.0 115.0 40.0 1.479
14 105.1 67.1 117.0 38.0 1.472
15 105.2 65.2 119.0 40.0 1.497

• 16 105.0 67.0 115.0 38.0 1.479
17 105.1 69.1 117.0 36.0 1.472
18 105.2 67.2 119.0 38.0 1.493
19 105.0 69.0 115.0 36.0 1.479
20 105.1 71.1 117.0 34.0 1.472
21 105.2 69.2 119.0 36.0 1.490

• 22 105.0 71.0 115.0 34.0 1.479
23 105.1 73.1 117.0 32.0 1.471
24 105.2 71.2 119.0 34.0 1.487
25 105.0 73.0 115.0 32.0 1.479
26 105.1 75.1 117.0 30.0 1.471
27 105.2 73.2 119.0 32.0 1.485
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000000000000

· -------------------------------------------

•

Execution complete, time = 135.67 seconds
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***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 230 S. DIKE,TRY 6,BASE

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

• **************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 3
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 3
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

SEISMIC COEFFICIENT = .000
ATMOSPHERIC PRESSURE = .000

• UNIT WEIGHT OF WATER = 62.400
UNIT WEIGHT OF WATER IN TENSION CRACK = 62.400

SEARCH STARTS AT CENTER ( 100.0, 46.0),WITH FINAL GRID OF 3.0

ALL CIRCLES TANGENT TO DEPTH, 106.0, 111.0, 116.0,
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J
GEOMETRY

I SECTIONS .00 40.00 61.00 115.00 200.00

T. CRACKS 80.00 80.00 87.00 105.00 105.00

• W IN CRACK 80.00 80.00 87.00 105.00 105.00
BOUNDARY 1 80.00 80.00 87.00 105.00 105.00
BOUNDARY 2 105.00 105.00 105.00 105.00 105.00
BOUNDARY 3 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00
2 130.00 .00 35.00 .00

•

•

PORE PRESSURE DATA

PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 87.00 87.00

***********
RESULTS

***********

61.00

87.00

115.00

105.00

200.00

105.00

•
**************************************************

DEPTH LIMITING TANGENT NO. 1 AT Y = 106.00
**************************************************

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 106.0 60.0 100.0 46.0 1.514
2' 106.0 60.0 94.0 46.0 1.609
3 106.0 66.0 100.0 40.0 1.525
4 106.0 60.0 106.0 46.0 1.459
5 106.0 54.0 100.0 52.0 . 1. 512
6 106.0 60.0 103.0 46.0 1.480

• 7 106.0 63.0 106.0 43.0 1.458
8 106.0 60.0 109.0 46.0 1.454
9 106.0 57.0 106.0 49.0 1.459

10 106.0 63.0 109.0 43.0 1.454
11 106.0 60.0 112.0 46.0 1.466
12 106.0 57.0 109.0 49.0 1.453

• 13 106.0 57.0 106.0 49.0 1.459
14 106.0 57.0 112.0 49.0 1.465
15 106.0 54.0 109.0 52.0 1.453
16 106.0 54.0 106.0 52.0 1.460
17 106.0 54.0 112.0 52.0 1.465
18 106.0 51.0 109.0 55.0 1.452
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J 19 106.0 51.0 106.0 55.0 1.462
20 106.0 51.0 112.0 55.0 1.465

I 21 106.0 48.0 109.0 58.0 1.452
22 106.0 48.0 106.0 58.0 1.464
23 106.0 48.0 112.0 58.0 1.465

, 24 106.0 45.0 109.0 61.0 1.452

• 25 106.0 51.0 106.0 55.0 1.462
26 106.0 51.0 112.0 55.0 1.465
27 106.0 45.0 112.0 61.0 1.465
28 106.0 45.0 106.0 61.0 1.467

F.S. MINIMUM= 1.452 FOR THE CIRCLE OF CENTER ( 109.0, 58.0)

• Opened plot file: srs1ope5.P01
Saved plot file: srslope5.P01

1
k******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

•

•

•

•

•

•

•

1.5

1.5 1.5

1.6 1.5 1.5 1.5 1.5 1.5

1.5 1.5 1.5

1.5 1.5 1.5 1.5

1.5 1.5 1.5

1.5 1*5 1.5

1.5 1.5 1.5
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)0000
00000

00000,
000000

ooxxooooo
ooxxxxxooooo

OOXXXXXXXXOOOOO
OOXXXXXXXXXXXOOOOO

ooxxxxxxxxxxxxxxooooo
OOXXXXXXXXXXXXXXXXXOOOOO

OOOXXXXXXXXXXXXXXXXXXXOOOOO
ooxxxxxxxxxxxxxxxxxxxxxooooo

OOOOOXXXXXXXXXXXXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXXXXXXXXXXXXOOOOO

00000 00000
OOOOOXXXXXXXXXXXXXXXXXXXXXXXXXOOOOO

OOOOOOOXXXX.XX:!OOl~XXJCXXXX:!CODtX
00000000000000000000000

1
~*************************************************

• DEPTH LIMITING TANGENT NO. 2 AT Y = 111.00
**************************************************

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 111.0 53.0 109.0 58.0 1.684
2 111.0 50.0 100.0 61.0 1.583
3 111.0 56.0 106.0 55.0 1.613
4 111.0 50.0 112.0 61.0 1. 798

• 5 111.0 44.0 106.0 67.0 1.657
6 111.0 50.0 94.0 61.0 1.624
7 111.0 56.0 100.0 55.0 1.574
8 111.0 44.0 100.0 67.0 1.607
9 111.0 56.0 97.0 55.0 1.585

10 111.0 59.0 100.0 52.0 1.574

• 11 111.0 56.0 103.0 55.0 1.582
12 111.0 53.0 100.0 58.0 1.576
13 111.0 59.0 97.0 52.0 1.584
14 111.0 59.0 103.0 52.0 1.579
15 111.0 53.0 103.0 58.0 1.587
16 111.0 53.0 97.0 58.0 1.588

• F.S. MINIMUM= 1.574 FOR THE CIRCLE OF CENTER ( 100.0, 55.0)

Opened plot file: srslope5.P02
Saved plot file: srslope5.P02

~
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*******************************

I LOCATION OF CRITICAL CIRCLE
.k******************************

•

•

•

+ + +

+ * + +

+ + +
+ +

+ +

+
+

0000000
0000

• 0000
00000

OXXOOOO
OXXXXXOOOOOO

OXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXOOOOO

• OOXXXXXXX~OOOOOO
00 00000

00 00000
OOXXXXXXXXXXXXXXXXXXXXXXXXXXOOOOOO

00 00000
000 00000

• 00 XXXXXXXXXXXXXOOOOO
000 0000

OOOOOXXXXXXXXX 0
00000 000

OOOOOOOOXXXXXXXXOOOOOOOOOOO
00000000.1

**************************************************
DEPTH LIMITING TANGENT NO. 3 AT Y = 116.00

**************************************************

•
NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 116.0 61.0 100.0 55.0 1. 783
2 116.0 58.0 91.0 58.0 1. 792

• 3 116.0 64.0 97.0 52.0 1.763
4 116.0 58.0 103.0 58.0 1.825
5 116.0 52.0 97.0 64.0 1.799
6 116.0 64.0 94.0 52.0 1. 768
7 116.0 67.0 97.0 49.0 1.762
8 116.0 64.0 100.0 52.0 1.777
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J 9 116.0 61.0 97.0 55.0 1. 767
10 116.0 67.0 94.0 49.0 1.771

I 11 116.0 70.0 97.0 46.0 1.766
12 116.0 67.0 100.0 49.0 1. 773
13 116.0 70.0 94.0 46.0 1.778
14 116.0 70.0 100.0 46.0 1. 773

• 15 116.0 64.0 100.0 52.0 1. 777
16 116.0 64.0 94.0 52.0 1.768

F.S. MINIMUM= 1. 762 FOR THE CIRCLE OF CENTER ( 97.0, 49.0)

Opened plot file: srslope5.P03

• Saved plot file: srslope5.P03

1
*******************************

LOCATION OF CRITICAL CIRCLE
i

*******************************

•
+ + +
+ * +

+ + +

• + +
+ +

+

•
0000000000000000000000

• OXXXXXXOOOOO
OOXXXXXXXXXOOOOO

OXXXXXXXXXXXXXOOOOO
00000

OOXX 00000
OOXXXXXXXXXXXXXXXXXXXXXXXOOOOO

• OOXXXXXXXXX 00000
OOXXXXXXXX 00000

o 00000
o 00000

000 00000000
0000

• ~ 00OOOOOXXXXXXXX 000
000000 0000000

000000000000000000

· -------------------------------------------
Execution complete, time = 180.93 seconds
-------------------------------------------
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***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 230 S. DIKE,TRY 7 TOE

*******************************************************************.**

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 3
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

SEISMIC COEFFICIENT = .000
ATMOSPHERIC PRESSURE = .000

• UNIT WEIGHT OF WATER = 62.400
UNIT WEIGHT OF WATER IN TENSION CRACK = 62.400

SEARCH STARTS AT CENTER ( 117.0, 20.0) ,WITH FINAL GRID OF 2.0

~ ALL CIRCLES PASS THROUGH THE POINT ( 114.0, 105.0)
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J
GEOMETRY

I SECTIONS .00 40.00 61.00 115.00 200.00

T. CRACKS 80.00 80.00 87.00 105.00 105.00

• W IN CRACK 80.00 80.00 87.00 105.00 105.00
BOUNDARY 1 80.00 80.00 87.00 105.00 105.00
BOUNDARY 2 105.00 105.00 105.00 105.00 105.00
BOUNDARY 3 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00
2 130.00 .00 35.00 .00

PORE PRESSURE DATA

• PHREATIC SURFACE OPTION

SECTIONS .00 40.00 61.00 115.00 200.00
Y-COORDINATE OF PHREATIC
SURFACE 87.00 87.00 87.00 105.00 105.00.1

***********
RESULTS

***********

•
NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 105.1 85.1 117.0 20.0 1.470

• 2 105.0 85.0 113.0 20.0 1.487
3 105.1 89.1 117.0 16.0 1.470
4 105.3 85.3 121.0 20.0 1.494
5 105.1 81.1 117.0 24.0 1.470
6 105.0 81.0 115.0 24.0 1.478
7 105.1 83.1 117.0 22.0 1.470

• 8 105.2 81.2 119.0 24.0 1.472
9 105.1 79.1 117.0 26.0 1.470

10 105.0 79.0 115.0 26.0 1.478
11 105.2 79.2 119.0 26.0 1.473
12 105.1 77.1 117.0 28.0 1.470
13 105.0 77.0 115.0 28.0 1.478

• 14 105.2 77.2 119.0 28.0 1.474
15 105.1 75.1 117.0 30.0 1.469
16 105.0 75.0 115.0 30.0 1.478
17 105.2 75.2 119.0 30.0 1.475
18 105.1 73.1 117.0 32.0 1.469
19 105.0 73.0 115.0 32.0 1.478

• 20 105.2 73.2 119.0 32.0 1.476
21 105.1 71.1 117.0 34.0 1.469
22 105.0 71.0 115.0 34.0 1.478
23 105.2 71.2 119.0 34.0 1.478
24 105.1 69.1 117.0 36.0 1.469
25 105.0 73.0 115.0 32.0 1.478

• 39



J 26 105.2 73.2 119.0 32.0
27 105.2 69.2 119.0 36.0

I 28 105.0 69.0 115.0 36.0

1.476
1.480
1.478

F.S. MINIMUM= 1.469 FOR THE CIRCLE OF CENTER (117.0, 34.0)

• Opened plot file: srslope6.P01
Saved plot file: srslope6.P01

1-
*******************************

LOCATION OF CRITICAL CIRCLE
.*******************************

•

•

•

•

•

•

•

+
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•

•

•

•
000000

00000
00000

0000000
• 0000000000

ooxxxoooooo
ooxxxxxxxooooo

ooxxxxxxxxxxooooo
oooooxxxxxxxxxxooooo

ooxxxxxxxxxxxxxooooo
• oooooxxxxxxxxxxxxxoooooo

ooooxxxxxxxxxxxxxxxooooo
oooooxxxxxxxxxxxxxxxooooo

ooooooooxxxxxxxxxxxxooooo
oooooooxxxxxxxxxxooooo

00000000000000000

•
-------------------------------------------
Execution complete, time = 100.62 seconds
-------------------------------------------

•

•
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***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * ** * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 2,8,&11 N. Overbank, Toe, Try 8

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 2
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS a
NUMBER OF BOUNDARY PRESSURE LOADS a

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

SEARCH STARTS AT CENTER ( 91.0, 50.0),WITH FINAL GRID OF 2.0

~ ALL CIRCLES PASS THROUGH THE POINT ( 90.0, 97.0)
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J
GEOMETRY

1 SECTIONS .00 40.00 55.00 91.00 150.00

I T. CRACKS 80.00 80.00 85.00 97.00 97.00

~
W IN CRACK 80.00 80.00 85.00 97.00 97.00
BOUNDARY 1 80.00 80.00 85.00 97.00 97.00
BOUNDARY 2 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00

PORE PRESSURE DATA

•
1

PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 85.00 85.00

55.00

85.00

91.00

97.00

150.00

97.00

• ***********RESULTS
11**********

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 97.0 47.0 91.0 50.0 1.479
2 97.1 47.1 87.0 50.0 1.523
3 97.0 51.0 91.0 46.0 1.479

• 4 97.3 47.3 95.0 50.0 1.588
5 97.0 43.0 91.0 54.0 1.479
6 97.0 51.0 89.0 46.0 1.498
7 97.0 53.0 91.0 44.0 1.479
8 97.1 51.1 93.0 46.0 1.477
9 97.0 49.0 91.0 48.0 1.479

• 10 97.1 53.1 93.0 44.0 1.476
11 97.2 51.2 95.0 46.0 1.553
12 97.1 49.1 93.0 48.0 1.479
13 97.0 53.0 91.0 44.0 1.479
14 97.1 55.1 93.0 42.0 1.475
15 97.2 53.2 95.0 44.0 1.540

• 16 97.0 55.0 91.0 42.0 1.479
17 97.1 57.1 93.0 40.0 1.474
18 97.2 55.2 95.0 42.0 1.529
19 97.0 57.0 91.0 40.0 1.479
20 97.1 59.1 93.0 38.0 1.474
21 97.2 57.2 95.0 40.0 1.521

• 22 97.0 59.0 91.0 38.0 1.479
23 97.1 61.1 93.0 36.0 1.473
24 97.2 59.2 95.0 38.0 1.513
25 97.0 61.0 91.0 36.0 1.480
26 97.1 63.1 93.0 34.0 1.473
27 97.2 61.2 95.0 36.0 1.507
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J 28 97.0 63.0 91.0 34.0 1.483
29 97.1 65.1 93.0 32.0 1.472

1
30 97.2 63.2 95.0 34.0 1.502
31 97.0 65.0 91.0 32.0 1.489
32 97.1 67.1 93.0 30.0 1.473
33 97.2 65.2 95.0 32.0 1.497

• 34 97.0 67.0 91.0 30.0 1.498
35 97.2 67.2 95.0 30.0 1.493
36 97.2 63.2 95.0 34.0 1.502
37 97.0 63.0 91.0 34.0 1.483

F.S. MINIMUM= 1.472 FOR THE CIRCLE OF CENTER ( 93.0, 32.0)

• Opened plot file: srslope7.P01
Saved plot file: srslope7.P01

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

•

•

•

•

•

•

+

+

+

+

+

+

+

+

+ +

+

+ +

+
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0000000
oooxxooooo
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.' OOOOXXXXXXOOOOO
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OOOOOOOOOOXXXXXOOOO

000000000000

-------------------------------------------
• Execution complete, time = 111.22 seconds

-------------------------------------------

•

•

•
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***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* ~ Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 606 S. Overbank, Toe, Try 9

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 2
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

SEARCH STARTS AT CENTER ( 84.0, 35.0),WITH FINAL GRID OF 2.0

ALL CIRCLES PASS THROUGH THE POINT ( 81.0, 94.0)
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I• GEOMETRY

SECTIONS .00 40.00 52.00 82.00 150.00

T. CRACKS 80.00 80.00 84.00 94.00 94.00

• W IN CRACK 80.00 80.00 84.00 94.00 94.00
BOUNDARY 1 80.00 80.00 84.00 94.00 94.00
BOUNDARY 2 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES

.' LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00

PORE PRESSURE DATA

•
1

PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 84.00 84.00

52.00

84.00

82.00

94.00

150.00

94.00

.***********
RESULTS

***********

• TANGENT RADIUS (X) CENTER (Y) CENTER F.S.NUMBER

1 94.1 59.1 84.0 35.0 1.480
2 94.0 59.0 80.0 35.0 1.577
3 94.1 63.1 84.0 31.0 1.499

• 4 94.4 59.4 88.0 35.0 1.683
5 94.1 55.1 84.0 39.0 1.475
6 94.0 55.0 82.0 39.0 1.494
7 94.1 57.1 84.0 37.0 1.476
8 94.2 55.2 86.0 39.0 1.529
9 94.1 53.1 84.0 41.0 1.476

• 10 94.0 57.0 82.0 37.0 1.504
11 94.2 57.2 86.0 37.0 1.521
12 94.2 53.2 86.0 41.0 1.540
13 94.0 53.0 82.0 41.0 1.485

F.S. MINlMUM= 1.475 FOR THE CIRCLE OF CENTER ( 84.0, 39.0)

• Opened plot file: srslope8.P01
Saved plot file: srs1ope8.P01

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************
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00000

I· 0000
. 0000

000000
ooxooooo

• OOOOOXOOOOO
OOXXXXOOOOO

OOXXXXXXXOOOOO
OOOOOXXXXXXXOOOOOO

OOXXXXXXXXXXXOOOOO
OOOOOXXXXXXXXXXXOOOOO

• OOOOXXXXXXXXXXXXOOOOO
OOOOOXXXXXXXXXXXXOOOOO

OOOOOOOOXXXXXXXXXOOOOO
OOOOOOOXXXXXXXOOOOO

00000000000000000

• -------------------------------------------
Execution complete, time = 59.38 seconds
-------------------------------------------

•

•

•

•

•

•
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•

•

•

***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************~***********

*********************************************************************
92-0933,STA. 2,8,&11 N. Overbank, Base, Try 10

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•**************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS 3
NUMBER OF VERTICAL SECTIONS 5
NUMBER OF SOIL LAYER BOUNDARIES 3
NUMBER OF POINTS DEFINING COHESION PROFILE 0

• NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0
NUMBER OF BOUNDARY LINE LOADS 0
NUMBER OF BOUNDARY PRESSURE LOADS 0

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

•
SEARCH STARTS AT CENTER ( 85.0, 5S.0),WITH FINAL GRID OF 3.0

ALL CIRCLES TANGENT TO DEPTH, 9S.0, 103.0, 10S.0,
50



• GEOMETRY

SECTIONS .00 40.00 55.00 91.00 200.00

T. CRACKS 80.00 80.00 85.00 97.00 105.00

• W IN CRACK 80.00 80.00 85.00 97.00 105.00
BOUNDARY 1 80.00 80.00 85.00 97.00 105.00
BOUNDARY 2 97.00 97.00 97.00 97.00 105.00
BOUNDARY 3 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIES'. LAYER
1
2

DENSITY
135.00
130.00

COHESION FRICTION ANGLE
.00 41.00
.00 35.00

DELTA PHI
.00
.00

•

•

PORE PRESSURE DATA

PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 85.00 85.00

***********
RESULTS

***********

55.00

85.00

91.00

97.00

200.00

97.00

•
**************************************************

DEPTH LIMITING TANGENT NO. 1 AT Y = 98.00
**************************************************

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 98.0 43.0 85.0 55.0 1.447
2 98.0 43.0 79.0 55.0 1.555
3 98.0 49.0 85.0 49.0 1.462
4 98.0 43.0 91.0 55.0 1.433
5 98.0 37.0 85.0 61.0 1.448
6 98.0 43.0 88.0 55.0 1.432

• 7 98.0 46.0 91.0 52.0 1.433
8 98.0 43.0 94.0 55.0 1.448
9 98.0 40.0 91.0 58.0 1.433

10 98.0 43.0 85.0 55.0 1.447
11 98.0 46.0 88.0 52.0 1.433
12 98.0 40.0 88.0 58.0 1.432

• 13 98.0 40.0 85.0 58.0 1.446
14 98.0 40.0 91.0 58.0 1.433
15 98.0 37.0 88.0 61.0 1.432
16 98.0 37.0 85.0 61.0 1.448
17 98.0 37.0 91.0 61.0 1.434
18 98.0 34.0 88.0 64.0 1.432
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• 19
20
21
22

98.0
98.0
98.0
98.0

40.0
40.0
34.0
34.0

85.0
91.0
91.0
85.0

58.0
58.0
64.0
64.0

1.446
1.433
1.435
1.451

•
F.S. MINIMUM= 1.432 FOR THE CIRCLE OF CENTER ( 88.0, 61.0)

Opened plot file: srslope8.P01
Saved plot file: srslope8.P01

*******************************
• LOCATION OF CRITICAL CIRCLE
~******************************

•
1.5

1.4 1.4

•

•

•

•

•

•

•

1.6 1.4

1.4

1.4

1.5

1.4

1.4

1*4

1.4

1.4

1.4

1.4

1.4
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I•
1)00000

00000
00000

• 0000000
OOXXXOOOOO

OOXXXXXXOOOOO
OOXXXXXXXXXOOOOO

OOXXXXXXXXXXXXOOOOOO
OOOOOXXXXXXXXXXXXXOOOOO

• OOXXXXXXXXXXXXXXXXOOOOO
00 00000

OOXXXXXXXXXXXXXXXXXXXXXXOOOOO
OOOOOX 00000

00000 00000
OOOOOXXXXXXXXXXXXXXXXXXXXXXOOOOO

• OOOOOOOXX 000
00000000000000000000000

1
**************************************************

DEPTH LIMITING TANGENT NO. 2 AT Y = 103.00
.**************************************************

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 103.0 42.0 88.0 61.0 1.636
2 103.0 39.0 79.0 64.0 1.647
3 103.0 45.0 85.0 58.0 1.607
4 103.0 39.0 91.0 64.0 1. 722
5 103.0 33.0 85.0 70.0 1.676

• 6 103.0 45.0 82.0 58.0 1.614
7 103.0 48.0 85.0 55.0 1.603
8 103.0 45.0 88.0 58.0 1.621
9 103.0 42.0 85.0 61.0 1.614

10 103.0 48.0 82.0 55.0 1.614
11 103.0 51.0 85.0 52.0 1.602

• 12 103.0 48.0 88.0 55.0 1.611
13 103.0 51.0 82.0 52.0 1.616
14 103.0 54.0 85.0 49.0 1.605
15 103.0 51.0 88.0 52.0 1.607
16 103.0 54.0 82.0 49.0 1.624
17 103.0 54.0 88.0 49.0 1.604

• 18 103.0 48.0 88.0 55.0 1.611
19 103.0 48.0 82.0 55.0 1.614

F.S. MINIMUM= 1.602 FOR THE CIRCLE OF CENTER ( 85.0, 52.0)

Opened plot file: srslope8.P02

• Saved plot file: srslope8.P02

1
*******************************

LOCATION OF CRITICAL CIRCLE
*******************************

~
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•
00000000000000000

• OOXOOOOOO
ooxxxxxooooo

OXXXXXXXXXOOOOO
OOXXXXXXXXXXXXOOOOO

OXXXXXXXXXXXXXXXXOOOOO
OXXXXXXXXXXXXXXXXXXXXOOOOO

• OOX XXOOOOO
OOX 00000

000 00000
00 00000

00000 000000000000
OOXXXXXXXX

• OOOOOXXXXXXXXXXXXXXX
. 00000 000000

0000000000000000000000000

1
**************************************************

• DEPTH LIMITING TANGENT NO. 3 AT Y = 108.00
**************************************************

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 108.0 56.0 85.0 52.0 1.832
2 108.0 53.0 76.0 55.0 1.918
3 108.0 59.0 82.0 49.0 1.854
4 108.0 53.0 88.0 55.0 1.855

• 5 108.0 47.0 82.0 61.0 1.857
6 108.0 53.0 79.0 55.0 1.871
7 108.0 50.0 82.0 58.0 1.846
8 108.0 56.0 79.0 52.0 1.879
9 108.0 56.0 85.0 52.0 1.832

10 108.0 50.0 85.0 58.0 1. 849
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I•

•

11 108.0 50.0 79.0 58.0
12 108.0 59.0 85.0 49.0
13 108.0 56.0 88.0 52.0
14 108.0 59.0 82.0 49.0
15 108.0 59.0 88.0 49.0
16 108.0 53.0 88.0 55.0
17 108.0 53.0 82.0 55.0

1.868
1.834
1.841
1.854
1.832
1.855
1.844

F.S. MINIMUM= 1.832 FOR THE CIRCLE OF CENTER ( 85.0, 52.0)

Opened plot file: srslope8.P03
Saved plot fil~: srslope8.P03

•1
*******************************

LOCATION OF CRITICAL CIRCLE
k******************************

• + + +

+ * +
+ + + +

•

•

+ + +
+

.000000000000000000000000
OXXXXXXXOOOOOOO

XXXXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXXOOOOO

00 0000
00 00000

• 00 0000
o 00000
o 0000

000 00000000000000000
000 XX

000
• 00000 00

00 000000
OOOOOOOOXXXXXXXXXXXXXXXOOOOO

0000000000000000

• Execution complete, time =

•

171.15 seconds
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•

•

•

•

•

•

***********************************************
* ******************************************* *
* * * *
* * --------------------------------- * *
* * TSTAB slope stability analysis * *
* * Revision 2.40 - 02/12/85 * *
* * --------------------------------- * *
* * * *
* * TAGA Engineering Software Services * *
* * Berkeley, California * *
* * * *
* * IBM PC & 8086/8088 MS-DOS Version by * *
* * * *
* * Design Professionals Management Systems * *
* * Kirkland, Washington * *
* * * *
* * copyright (c) 1983, 1984 TAGA * *
* * copyright (c) 1983, 1984 DPMS * *
* * * *
* ******************************************* *
***********************************************

*********************************************************************
92-0933,STA. 2,8,&11 N. Overbank, Base, Try 11

*********************************************************************

******************************************
ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

******************************************

•

• **************
INPUT DATA

**************

• CONTROL DATA,
AUTOMATIC SEARCH FOR CRITICAL CIRCLE
NUMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTIONS
NUMBER OF SOIL LAYER BOUNDARIES
NUMBER OF POINTS DEFINING COHESION PROFILE
NUMBER OF CURVES DEFINING COHESION ANISOTROPY
NUMBER OF BOUNDARY LINE LOADS
NUMBER OF BOUNDARY PRESSURE LOADS

3
5
3
o
o
o
o

•
SEISMIC COEFFICIENT =
ATMOSPHERIC PRESSURE =
UNIT WEIGHT OF WATER =
UNIT WEIGHT OF WATER IN TENSION CRACK =

.000

.000
62.400
62.400

SEARCH STARTS AT CENTER ( 90.0, 50.0),WITH FINAL GRID OF 3.0

•
ALL CIRCLES TANGENT TO DEPTH, 98.0, 103.0, 108.0,
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J
GEOMETRY

I SECTIONS .00 40.00 55.00 91.00 200.00

T. CRACKS 80.00 80.00 ,85.00 97.00 105.00

• W IN CRACK 80.00 80.00 85.00 97.00 105.00
BOUNDARY 1 80.00 80.00 85.00 97.00 105.00
BOUNDARY 2 97.00 97.00 97.00 97.00 105.00
BOUNDARY 3 150.00 150.00 150.00 150.00 150.00

SOIL PROPERTIE~

• LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 135.00 .00 41.00 .00
2 130.00 .00 35.00 .00

•

•

PORE PRESSURE DATA

PHREATIC SURFACE OPTION

SECTIONS .00 40.00
Y-COORDINATE OF PHREATIC
SURFACE 85.00 92.00

***********
RESULTS

***********

55.00

95.00

91.00

103.00

200.00

125.00

•
**************************************************

DEPTH LIMITING TANGENT NO. 1 AT Y = 98.00
**************************************************

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

• 1 98.0 48.0 90.0 50.0 2.690
2 98.0 48.0 84.0 50.0 2.687
3 98.0 54.0 90.0 44.0 2.688
4 98.0 48.0 96.0 50.0 2.890
5 98.0 42.0 90.0 56.0 2.693
6 98.0 48.0 81.0 50.0 2.722

• 7 98.0 51.0 84.0 47.0 2.686
8 98.0 48.0 87.0 50.0 2.675
9 98.0 45.0 84.0 53.0 2.689

10 98.0 51.0 87.0 47.0 2.675
11 98.0 48.0 90.0 50.0 2.690
12 98.0 45.0 87.0 53.0 2.674

• 13 98.0 45.0 84.0 53.0 2.689
14 98.0 45.0 90.0 53.0 2.691
15 98.0 42.0 87.0 56.0 2.674
16 98.0 42.0 84.0 56.0 2.692
17 98.0 42.0 90.0 56.0 2.693
18 98.0 39.0 87.0 59.0 2.674

• 57



Opened plot file: srslope9.P01
Saved plot file: srslope9.P01

J 19 98.0 45.0 84.0 53.0
20 98.0 45.0 90.0 53.0

I 21 98.0 39.0 90.0 59.0
22 98.0 39.0 84.0 59.0

F.S. MINIMUM= 2.674 FOR THE CIRCLE OF CENTER (

~

1
*******************************

• LOCATION OF CRITICAL CIRCLE
*******************************

•

2.689
2.691
2.696
2.695

87.0, 56.0)

2.7 2.7

2.7

j

•

•

•

•

•

•

2.7 2.7

2.7

2.7

2.7

2.7

2.7

2*7

2.7

2.7

2.7

2.7

2.7
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J
00000

00000
00000

000000
OOXXOOOOO

OOXXXXXOOOOO
OOXXXXXXXXOOOOO

OOXXXXXXXXXXXOOOOO
OOXXXXXXXXXXXXXXOOOOO

OOXXXXXXXXXXXXXXXXXOOOOO
OOOOOXXXXXXXXXXXXXXXXXOOOOO

OOXXXXXXXXXXXXXXXXXXXXOOOOO
OOOXXXXXXXXXXXXXXXXXXXXXXOOOOO

OOOOXXXXXXXXXXXXXXXXXXXXXXXOOOOO
OOOOOXXXXXXXXXXXXXXXXXXXXXXXOOOOO

OOOOOXXXXXXXXXXXXXXXXXXXXXXOOOO
OOOOOOOOOXXXXXXXXXXXXXXXXXXO

0000000000000000000,e
1
**************************************************

DEPTH LIMITING TANGENT NO. 2 AT Y = 103.00
**************************************************

•
NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 103.0 47.0 87.0 56.0 2.912

• 2 103.0 44.0 78.0 59.0 2.682
3 103.0 50.0 84.0 53.0 2.767
4 103.0 44.0 90.0 59.0 3.128
5 103.0 38.0 84.0 65.0 2.887
6 103.0 44.0 72.0 59.0 2.739
7 103.0 50.0 78.0 53.0 2.663

• 8 103.0 38.0 78.0 65.0 2.750
9 103.0 50.0 75.0 53.0 2.687

10 103.0 53.0 78.0 50.0 2.668
11 103.0 50.0 81.0 53.0 2.687
12 103.0 47.0 78.0 56.0 2.666
13 103.0 53.0 75.0 50.0 2.699

• 14 103.0 53.0 81.0 50.0 2.680
15 103.0 47.0 81.0 56.0 2.707
16 103.0 47.0 75.0 56.0 2.681

F.S. MINIMUM= 2.663 FOR THE CIRCLE OF CENTER ( 78.0, 53.0)

• Opened plot file: srslope9.P02
Saved plot file: srslope9.P02

1
*******************************

LOCATION OF CRITICAL CIRCLE
• *******************************

+ + +

+ * + +
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• + + + +

•

•

+ +

+ +

+

0000000000000000000000000
• oxxxxxxxxooooo

xxxxxxxxxxxxxooooo
ooxxxxxxxxxxxxxxxxooooo

ooxxxxxxxxxxxxxxxxxxxooooo
ooxxxxxxxxxxxxxxxxxxxxxxooooo

ooxxxxxxxxxxxxxxxxxxxxxxxxxooooo
• ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo

ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo
ooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo

00 XXXXXXXXXXXXXXXXXOOOOO
oooooxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxooooo

oo~~~~:~~~~~~~~~~~~~~• oooooxxxxxxxx xxxxxxo
000000 000000

0000000000000000000000

1
**************************************************

• DEPTH LIMITING TANGENT NO. 3 AT Y = 108.00
~*************************************************

• NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER F.S.

1 108.0 55.0 78.0 53.0 2.766
2 108.0 52.0 69.0 56.0 2.888
3 108.0 58.0 75.0 50.0 2.793
4 108.0 52.0 81.0 56.0 2.788

• 5 108.0 46.0 75.0 62.0 2.784
6 108.0 52.0 72.0 56.0 2.817
7 108.0 49.0 75.0 59.0 2.776
8 108.0 55.0 72.0 53.0 2.825
9 108.0 55.0 78.0 53.0 2.766

10 108.0 49.0 78.0 59.0 2.771

• 11 108.0 49.0 72.0 59.0 2.814
12 108.0 58.0 78.0 50.0 2.773
13 108.0 55.0 81.0 53.0 2.781
14 108.0 58.0 75.0 50.0 2.793
15 108.0 58.0 81.0 50.0 2.781
16 108.0 52.0 81.0 56.0 2.788• 60



• 17 108.0 52.0 75.0 56.0 2.776

F.S. MINIMUM= 2.766 FOR THE CIRCLE OF CENTER ( 78.0, 53.0)

Opened plot file: srslope9.P03
Saved plot file: srslope9.P03

•i
*******************************

LOCATION OF CRITICAL CIRCLE
r******************************

• + + +

+ * +
+ + + +

• + + +

+

•
)000000000000000000000000000

• OXXXXXXXXXXXXOOOOO
OXXXXXXXXXXXXXXXXOOOO

OOXXXXXXXXXXXXXXXXXXOOOOOO
OXXXXXXXXXXXXXXXXXXXXXXXOOOOO

OXXXXXXXX 00000
OOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXOOOOOO

• OOX 00000
00 00000

000 00000000000
00

000
00 XXXXXXXXXXXXXXXOO

• 00000 00
00000 000000

00000000000000000000000

• Execution complete, time =

•

•

161.86 seconds
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3. Toedown Scour Analysis
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CHART 9

•

•
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Side
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Kbs
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8763 4 5
8 / da

2
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o

!L- + 2 JZ2 + 1

Kbs = da
!L- + Zda

for B

• da>8

•
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Chart 9. Boundary Shear Stress Adjustment Factor
for Channel Bottom for a Symmetric Channel
(Report 108, Tentative Design Procedure for
Riprap Lined Channels)
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CHART 12
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+1 j WhereI Kss = C Z CI .!L + Z 1.5 0.76I da 2 0.785• 3 0.85
for B 4 0.935

da >8 6 0.97

Chart 12. Boundary Shear Stress Adjustment Factor
for a Channel Side-Slope
(Report 108, Tentative Design Procedure for
Riprap-Lined Channels)
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Chart 14. Boundary Shear Stress Adjustment Factor, Kr, for a Channel Bend
(EM1601 - Hydraulic Design of Flood Control Channels)
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.. '•
rnannel Hvdraulic Profiles FILE: MESA215.WKl
Salt River Channelization DATE: 07/2B/9O
6rade Control 14 to Grade Control 15

• MEAN
SECNO ELMIN XLCH 01ST Q CWSEL E6L AREA TOPWID 10K*S HYDDEP SHEAR

0.00 129.40 155.00 0.00 215000 150.39 152.75 17607.77 ~'89.45 17.03 17.80 1.89
2.00 129.61 15S.00 158.00 215000 150.46 153.13 16700.71 985.15 19.52 16.95 2.06
4.00 129.82 200.00 358.00 215000 151.14 153.52 17796.17 1054.91 16.92 16.87 1.7B

• 6.00 130.03 200.00 558.00 215000 151.47 153. B6 17865.85 1091. 55 16.94 16.37 1.73
B.OO 130.24 200.00 758.00 215000 151.81 154.20 17975.8B 1127.24 16.85 15.95 1.6B

10.00 130.45 200.00 958.00 215000 152.22 154.54 IB370.84 1176.37 16.17 15.62 1.5B
12.00 130.65 200.00 1158.00 215000 152.63 154. B6 IB814.0~· 122B.75 15.44 15.31 1.4B
14.00 130.86 153.00 1311.00 215000 152.93 155.10 19187.39 1287.18 14.93 14.91 1.39
15.40 131.01 105.00 1416.00 215000 153.1B 155.26 19646.60 1341. 97 14.25 14.64 1.30

• 15.60 131.03 18.00 1434.00 215000 153.56 155.55 20148.02 1346.58 13.32 14.96 1.24
17.50 131.23 174.00 1608.00 215000 153.79 155.78 20165.63 1347.97 13.26 14.96· 1.24
19.00 131.39 164.00 1772.00 215000 153.97 156.02 1If3B7.56 1153.39 13.57 16.81 1.42
19.20 131.41 20.00 1792.00 215000 154.49 156.4220011.BO 1156.34 12.41 17.31 1.34
21.50 131.65 152.00 1944.00 215000 154.04 156.63 19581.52 1110.81 12.79 17.63 1.41
24.00 131.91 145.00 2089.00 215000 154.68 156.S9 18043.07 1080.61 14.47 17.25 1.56

• 24.50 131.9b 4B.00 2137.00 215000 155.84 157.84 19714.63 108ld2 12.24 18.15 1.39
2l:.• 00 132.12 202.00 2339.00 215000 156.10 158.08 19770.34 1093.44 12.18 18.08 1.37
27.00 132.22 202.00 2541.00 215000 156.37 158.33 19881.28 1087.83 11.92 18.28 1.36
28.00 132.33 151. 00 2692.00 215000 156.58 158.51 19977.89 1082.34 11.70 18.46 1.35
30.00 132.54 200.00 2892.00 215000 156.79 158.76 19804.66 1061.26 11.B2 18.66 1.38
32.00 132.75 200.00 3092.00 215000 157.13 158.99 20329.84 1055.11 11.02 19.27 1.32

• 34.00 132.% 200.00 3292.00 215000 157.35 159.21 20254.33 1043.73 11.02 19.41 1.33
36.00 133.16 200.00 3492.00 215000 157.85 159.44 21841.84 1071. 23 8.93 20.39 1.14
3S.00 133.37 219.00 3711.00 215000 157.84 159.75 19912.97 1004.85 11.19 19.82 1.38
40.00 133.5B 225.00 3936.00 215000 158.05 160.03 19518.68 ~'16. 70 11.57 19.98 1.44
42.00 133.79 235.00 4171.00 215000 158.32 160.30 19516.16 974.78 11.54 20.02 1.44
44.00 134.00 225.00 4396.00 215000 158.53 lbO.59 19121.28 957.62 12.05 19.97 1.50

• 46.00 134.21 230.00 4626.00 215000 158.82 160.87 19223.59 961.34 11.87 20.00 1.48
4B.00 134.42 234.00 4860.00 215000 159.16 161.15 19509.03 966.47 11.43 20.19 1.44
50.00 134.63 205.00 5065.00 215000 159.47 161.38 19891.16 979.04 10.91 20.32 1.3B
52.00 134.84 185.00 5250.00 215000 159.73 161. 59 20141.27 988.36 10.60 20.38 1.35
54.00 135.05 185.00 5435.00 215000 159.96 161. 78 20342.80 995.62 10.37 20.43 1.32
56.00 135.26 180.00 5615.00 215000 160.19 161. 97 205Bl.93 1004.94 10.10 20.48 1.29

• 58.00 135.46 183.00 5798.00 215000 160.41 162.16 20770.20 1012.06 9.90 20.52 1.27
00.00 135.67 180.00 5978.00 215000 160.63 162.34 21006.13 1021.25 9.65 20.57 1.24
62.00 135.88 180.00 6158.00 215000 160.BB 162.52 21493.42 1033.10 9.16 20.80 1.19
04.00 136.09 116.00 6334.00 215000 161.04 162.68 21404.70 1038.43 9.28 20.61 1.19
66.00 136.30 180.00 6514.00 215000 161.23 162.B5 21574.17 1046.48 9.14 20.62 1.18
6B.00 136.51 194.00 6708.00 215000 161.44 163.03 21736.62 1053.52 8.99 20.63 1.16

• 69.50 136.67 95.00 6803.00 215000 161.54 163.12 21839.99 1060.3B 8.93 20.60 1.15
70.50. 136.77 90.00 6893.00 215000 161.75 163.30 21991.99 1062.11 8.75 20.71 1.13
72.00 136.93 153.00 7046.00 215000 161.B8 163.44 21901.76 1044.79 8.71 20.96 1.14
74.00 137.14 179.00 7225.00 215000 162.05 163.59 21846.05 1024.76 8.66 21.32 1.15
76.00 137.35 180.00 7405.00 215000 162.26 163.75 22207.65 1040.46 B.37 21.34 1.11
7B.00 137.56 184.00 7589.00 215000 162.49 163.91 22780.09 1064.37 7.93 21.40 1.0b

• 80.00 137.77 174.00 7763.00 215000 162.71 1M.0523413.72 1090.32 7.49 21.47 1.00
82.00 137.97 169.00 7932.00 215000 162.93 104.18 24262.26 1125.36 6.95 21.56 0.93
84.00 138.18 175.00 8107.00 215000 163.14 104.31 25108.05 1161. 42 6.47 21.62 0.87
86.00 138.39 180.00 8287.00 215000 163.36 164.43 26222.93 1208.30 5.91 21.70 0.80
8B.00 138.00 169.00 8456.00 215000 163.63 104.54 28223.42 1247.67 5.06 22.62 0.71

•



ZIt[

•
Channel Hydraulic Profiles FILE: MESAZ15.WKI
Salt River Channelization DATE: 07128J90
Grade Control 14 to Grade Control 15

• MEAN
90.00 13B.BI IBO.OO 8636.00 215000 163.74 164.63 28569.22 1267.34 4.95 22.54 0.70
92.00 139.02 179.00 8815.00 215000 163.B6 104.72 29011.21 12B6.79 4.Bl 22.55 0.6B
94.00 139.23 175.00 8990.00 215000 163.92 164.82 28353.70 1266.39 5.08 22.39 0.71
96.00 139.44 200.00 9190.00 215000 163.97 164.95 27308.57 1228.99 5.53 22.22 0.77
98.00 139.65 200.00 9390.00 215000 164.04 165.08 26353.18 1194.60 6.00 22.06 0.83

• 100.00 139.86 225.00 9615.00 215000 164.17 165.22 26327.22 1197.3B 6.03 21.99 0.83
102.00 140.07 238.00 9853.00 215000 164.14 165.47 23377.54 107B.75 7.BO 21.67 1.05
104.00 140.27 215.00 10068.00 215000 164.15 165.72 21661.18 1055.81 9.29 20.52 1.19
106.00 140.4B 225.00 10293.00 215000 164.37 165.93 21677.09 1050.30 9.23 20.64 1.19
10B.00 140.69 225.00 1051B.00 215000 164.74 166.14 22778.B9 10B9.40 B.27 20.91 1.08
110.00 140.90 233.00 10751.00 215000 164.5B 166.54 19229.12 939.47 12.12 20.47 1.55

• 112.00 141.11 200.00 10951.00 215000 164.73 166.83 18600.40 913.08 13.03 20.37 1.66
114.00 141.32 200.00 11151.00 215000 165.01 167.09 18684.87 914.42 12.86 20.43 1.64
116.00 141. 53 200.00 11351.00 215000 165.61 167.36 20369.83 975.51 10.53 20.88 1.37
118.00 141.74 200.00 11551.00 215000 166.06 167.58 21882.31 1032.78 8.96 21.19 1.18
120.00 141.95 200.00 11751.00 215000 166.36 167.76 22749.22 1067.24 8.23 21.32 1.(19
120.50 142.00 50.00 I1BOl.00 215000 166.48 167.81 23388.98 Um.80 7.63 21.70 1.03

• 122,00 142.16 150.00 11951.00 215000 166.55 167.95 22851.33 1072.15 8.16 21.31 1.09
122.b5 142.22 150.00 12101.00 215000 166.n 168.14 23011.47 1072.94 7.98 21.45 1.07
123.55 147.00 150.00 12251.00 215000 166.25 168.61 17552.96 1056.61 19.30 16.61 2.00
124.00 147.21 150.00 12401.00 215000 lbb.53 Ib8.90 17491.73 1049.87 19.37 16.bb 2.01

•

•

•

•

•

•



• )

• MAIN CHA~n1EL: :NDRTH BANK: iSOUTH BANK:
MAIN CHANNEL: :NORTH BANK: lSOUTH BANK:

IlI11da. Kb Rc RclTW Kr Ai Ki Tllax Rc RcITlrI Kr TlfIilx

55.60 1.06 lnfHHH 10.00 1.00 0.00 1.00 2.00IHHHHI 10.00 1.00 2.00
58.11 1.05 :nfHHH 10.00 1.00 0.00 1.00 2.1B IHHHHI 10.00 1.00 2.1B

• 62.53 1.05 :HfHHH 10.00 1.00 0.00 1.00 1.B7 I 8000.00 7.5B 1.15 2.15
06.69 1.05 IfHHHH 10.00 1.00 0.00 1.00 1.81 : BOOO.OO 7.33 1.17 2.12
70.69 1.05 :fHHHU 10.00 1.00 0.00 1.00 1. 75 I 8000.00 7.10 1.19 2.0B
75.33 1.04 :UHfHU 10.00 1.00 0.00 1.00 1.64 : 8000.00 6.BO 1.21 1.9-9"
80.25 1.04 IfHHHH 10.00 1.00 0.00 1.00 1.53 I 8000.00 6.51 1.24 1.90
B6.35 1.04 lUHHfH 10.00 1.00 0.00 1.00 1.44 : 8000.00 6.22 1.27 1.83

• 91.60 1.04 :UfHHH 10.00 1.00 0.00 1.00 1. 35 I 8000.00 5.96 1.29 1.74
90.00 1.04 lUfHHH 10.00 1.00 0.00 1.00 1.29 : 8000.00 5.94 1.30 1.67
90.10 1.04 IHHfHH 10.00 1.00 0.00 1.00 1. 2B : BOOO.OO ~.93 1.30 1.b6
bB.b2 1.05 lHiHHH to. 00 1.00 0.00 1.00 1.49 l 9000.00 b.94 1.20 1.79
66.82 1.05 lfHHHH 10.00 1.00 0.00 1.00 1.40 : 8000.00 6.92 1.20 1.69
63.01 1.05 lUHIHH 10.00 1.00 0.00 1.00 1. 48 : 8000.00 7.20 1.18 1.74

• 62.64 1.05IUUHUI 10.00 1.00 0.00 1.00 I.M lUHHIH 10.00 1.00 1.04
59.B6 1.051ufHHU 10.00 1.00 0.00 1.00 1.46 lUHUHf 10.00 1.00 1.46
60.47 1.05 IUUHUI 10.00 1.00 0.00 1.00 1.45 :HiUHU 10.00 1.00 1.45
59.52 1.05 lUHIHH 10.00 1.00 0.00 1.00 1.43 :HHiHH 10.00 1.00 1.43
58.64 1.05 I bOOO.OO 5.54 1.34 0.00 1.00 1.91 lHHHiH 10.00 1.00 1.42
56.87 1.06 l 6000.00 5.65 1.33 0.00 1.00 1.93 :HHHfil 10.00 1.00 1.45

• 54.76 1.06 l 6000.00 5.69 1.33 0.00 1.00 1. B6 :HHiilii 10.00 1.00 1.40
53.78 1.06 I 6000.00 5.75 1.32 0.00 1.00 1.86 :tililUiI 10.00 Loo 1.41
52.54 1. 06 I bOOO.OO 5.bO 1.34 0.00 1.00 1.61 IHHHiH 10.00 1.00 1.20
50.71 1.06 : 6000.00 5.97 1.29 0.00 1.00 1.90 IHHHHf 10.00 1.00 1.47
48.87 1.06 I bOOO.OO b.14 1.27 0.00 1.00 1.96 :HiUUH 10.00 1.00 1.53
4B.69 1.06 : 6000.00 6.16 1.27 0.00 1.00 1.95 lUUiUH 10.00 1.00 1.53

• 47.96 1.07 I 6000.00 6.27 1.26 0.00 1.00 2.02IHHHHi 10.(1() 1.00 1.60
48.08 1.07 l 6000.00 6.24 1.26 0.00 1.00 2.00 :UUUUi 10.00 1.00 1.5B
47.S8 1.07 l bOOO.OO b.21 1.27 0.00 1.00 1. 95 l 6030.00 6.24 1.27 1.94
48.19 1.06 lUHlfiH to.fo 1.00 0.00 1.00 1.47 : 6030.00 6.16 1.27 I.BB
4B.50 1.06 lUHHHi 10.00 1.00 0.00 1.00 1.43 : 6030.0(1 6.10 1.28 1.84
4B.73 1.06 lHfHHH 10.00 1.00 0.00 1.00 1.41 I 6030.00 b.06 1.28 1.81

• 49.07 1.06 lHHIHU 10.00 1.00 0.00 1.00 1.37 : 6030.00 6.00 1.29 1.77
49.31 1.06 :UHIfIH 10.00 1.00 0.00 1.00 1. 35 I 6030.00 5.96 1.29 1.75
49.65 1.06 lUfHHH 10.00 1.00 0.00 1.00 1. 32 : 6030.00 5.90 1.30 1.71
49.1>6 1.06 1UHIHH 10.00 1.00 0.00 1.00 1.26 : 6030.00 5.B4 1.31 1.65
50.38 1.06 lUfHHH 10.00 1.00 0.00 1.00 1. 27 l 6030.00 5.81 1. 31 1.66
50.76 1.06 IHHlffH 10.00 1.00 0.00 1.00 1.25 : 6030.00 5.76 1.32 1.64

• 51.06 1.06 IUfHfiH 10.00 1.00 0.00 1.00 1. 23 I 6030.00 5.72 1.32 1.62
51.48 1.06 :HHHfH 10.00 1.00 0.00 1.00 1.22 l 6030.00 5.b9 1.33 1.61
51.29 1.0b IUf.iHUI 10.00 1.00 0.00 1.00 1. 20 I 6030.00 5.68 1.33 1.59
49.84 1.06 :UHlffH 10.00 1.00 0.00 1.00 1.21 : 6030.00 5.77 1.32 1.59
4B.07 1.07 lHfHHH 10.00 1.00 0.00 1.00 1.23 l 6030.00 5.8B 1.30 1.60
4B.75 1.06 lHHHfH 10.00 1.00 5.00 1.09 1.29 l 6030.00 5.80 1.31 1.56

• 49.73 1.06 IUHHIU 10.00 1.00 7.00 1.12 1. 26 : 6030.00 5.b7 1.33 1.49
50.77 1.06 IUfHHH 10.00 1.00 10.00 1.17 1.25 I 6030.00 5.53 1.34 1.43
52.20 1.06 :HfHHU 10.00 1.00 13.00 1.22 1.21 I 6030.00 5.36 1.37 1.35
53.72 1.06 IH:fHHH 10.00 1.00 13.00 1.22 1.13 I 6030.00 5.19 1.39 1.28
55.68 1.0b lHfHffH 10.00 1.00 16.00 1.28 LOB I 6030.00 4.99 1.41 1.20

•



•
)

• MAIN CHANNEL: INORTH BANK: ISOUTH BANK:
55.16 1.06 IUHiHH 10.00 1.00 IB.OO 1.31 0.99 : 6030.00 4.83 1.44 1.09

56.22 1.06 liHHHH 10.00 1.00 20.00 1.34 0.99 : 6030.00 4.76 1.45 1.07

57.08 1.061uHiHH 10.00 1.00 17.00 1.29 0.92 I 6030.00 4.69 1.46 1.04

56.56 1.06 lUHHiH 10.00 1.00 15.00 1.26 0.94 : 6030.00 4.76 1.45 1.09

55.31 1.06 :UUHiH 10.00 1.00 16.00 1.2B 1.03 I 6030.00 4.91 1.43 1.16

• 54.15 1.06 IHiHHH 10.00 1.00 9.00 1.16 1. 01 : 6030.00 5.05 1.41 1.23

54.46 1.06 IiiiHHH 10.00 1.00 0.00 1.00 0.B7 I 6030.00 5.04 1.41 1.23

49.78 1.06IHHfHH 10.00 1.00 0.00 1.00 1.12 lHHfUH 10.00 1.00 1.12
51.46 1.06 I 5000.00 4.74 1.45 0.00 1.00 1.B31fUUHH 10.00 1.00 1.26
50.B9 1.06 : 5000.00 4.76 1.45 0.00 1.00 1.B3 :HHHHf 10.00 1.00 1.26

52.10 1.06 : 5000.00 4.59 1.4B 0.00 1.00 1.69 IHHHfH 10.00 1.00 1.14

• 45.90 1.07 : 5000.00 5.32 1.37 0.00 1.00 2.26 :HHHHf 10.00 1.00 1.65

44.B2 1.07 I 5000.00 5.48 1.35 0.00 1.00 2.39IHHHUf 10.00 1.00 1.77
44.75 1.07 IHHHfU 10.00 1.00 0.00 1.00 1.75 :HHfUH to.OD 1. DO 1.75

46.72 1.07 IUfHHH 10.00 1.00 0.00 1.00 1.4b IHUHUf 10.00 1.00 1.46

48.74 LOb lfHHHH 10.00 1.00 0.00 1.00 1.26 IHHHfH 10.00 1.00 1.26

I 50.07 1.06 :HiHHU 10.DO 1.00 0.00 1.00 1.16 IHHHHf 10.00 1.00 1.16
I 49.67 1.06IHUHfH 10.00 1.00 0.00 1.00 1.10 IHHHlfH 10.00 1.00 1.10
Ie

50.30 1.06 IfHHUH 10.00 1.00 0.00 1.00 1.15 IHUHHf 10.00 1.00 1.15

50.03 1.06 IHUfUH 10.00 1.00 0.00 1.00 1.13 IHHHHf 10.00 1.00 1.13

b3.60 1.05 lUfHHH 10.00 1.00 0.00 1.00 2.10IHHHIH 10.00 1. 00 2.10

63.01 1.05 lHfHHH 10.00 1.00 0.00 1.00 2.11 IHHfHH 10.00 1.00 2.11

•

•

•

•

•

•
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•
Channel Hydraulic Profiles FILE: "ESA250.WKl
Salt River Channelization DATE: 07128/90
Grade Control #4 to Grade Control 15

• tlEAN
90.00 138.81 180.00 8636.00 250000 166.20 167.18 31698.51 1274.73 4.78 24.87 0.74
92.00 139.02 179.00 8B15.00 250000 166.32 167.27 32190.31 1293.43 4.64 24.89 0.72
94.00 139.23 175.00 8990.00 250000 166.38 Ib7.37 31475.84 1273.01 4.B9 24.73 0.75
96.00 139.44/ 200.00 9190.00 250000 166.42 Ib7.49 30328.57 1235.bO 5.32 24.55 O.Bl
98.00 139.b5 200.00 9390.00 250000 Ibb.48 167.63 29278.36 1201.18 5.7b 24.37 0.B8

• 100.00 139.B6 225.00 9615.00 250000 lbO.b1 Ib7.7b 29253.2B 1203.95 5.80 24.30 O.BB
102.00 140.07 238.00 9853.00 250000 16b.55 Ib8.01 25987.18 1085.26 7.50 23.95 1.12
104.00 140.27 215.00 10068.00 250000 16b.55 Ib8.2b 24208.47 1069.46 8.82 22.64 1.25
106.00 140.48 225.00 10293.00 250000 Ibb.75 Ib8.45 24184.93 10b3.8b 8.80 22.73 1.25
108.00 140.69 225.00 10518.00 250000 Ib7.12 IbB.6b 25395.39 1103.72 7.89 23.01 1.13
110.00 140.90 233.00 10751.00 250000 16b.92 169.0b 21445.47 952.29 11.bl 22.52 1.63

• 112.00 141.11 200.00 10951.00 250000 167.05 169.35 20736.01 925.BO 12.50 22.40 1.75
114.00 141.32 200.00 11151.00 250000 167.32 169.60 20812.03 927.09 12.38 22.45 1.73
116.00 141.53 200.00 11351.00 250000 167.94 169.96 2265B.07 9B9.32 10.16 22.93 1.45
118.00 141.74 200.00 11551.00 250000 16B.41 170.07 24320.08 1045.69 B.66 23.26 1.20
120.00 141.95 200.00 11751.00 250000 168.71 170.25 25273.b5 1080.20 7.96 23.40 1.16
120.50 142.00 50.00 11801.00 250000 Ib8.83 170.30 25935.84 1087.84 7.41 23.84 1.10

• 122.00 142.16 150.00 11951.00 250000 16B.90 170.43 25383.51 1085.11 7.90 23.39 1.15
122.65 142.22 150.00 12101.00 250000 169.18 170.68 25621.59 1086.28 7.b7 23.59 1.13
123.55 147.00 150.00 12251.00 250000 168.70 171.12 2015b.65 1071.45 Ib.79 18.81 1.97
124.00 147.21 150.00 12401.00 250000 16B.93 171.39 20030.b9 1004.50 17.00 18.82 2.00

•

•

•

•

•

•



•

• MAIN CHANNEL: :NORTH BANK: :SDUTH BANK:
MAUl CHArlNEL: INORTH BANK: ISDUTH BANK:

TWlda. Kb Rc Reml Kr Ai lei Tlllu Rc: Rc:/TIt1 Kr Tmax

51.59 1.06 IUHfHH 10.00 1.00 0.00 1.00 2.17 IUHUfU 10.00 1.00 2.17
53.72 1.06 IUHHfH 10.00 1.00 0.00 1.00 2.36IuHHn. 10.00 1.00 2.36

• 57.58 1.05IUHfHH 10.00 1.00 0.00 1.00 2.03 I 8000.00 7.51 1.15 2.34
61.18 1.05 IHfHHH 10.00 1.00 0.00 1.00 1.97 I 8000.00 7.26 1.17 2.31
04.65 1.05 IUHf**H 10.00 1.00 0.00 1.00 1.91 I 8000.00 7.03 1.19 2.27
6B.bO 1.05 IfHHHH 10.00 1.00 0.00 1.00 1. 78 I 8000.00 6.74 1.22 2.17
72.72 1.04 IUHfHH 10.00 1.00 0.00 1.00 1.67 I BOOO.OO 6.46 1.24 2.08
77.61 1.04 IUfHHH 10.00 1.00 0.00 1.00 1.57 : BOOO.OO b.18 1. 27 2.00

• 82.42 1.041uHHf.H 10.00 1.00 0.00 1.00 1.47 I BOOO.OO 5.92 1.30 1.91
81. 07 1.04 :UHfHH 10.00 1.00 0.00 1.00 1.40 : BOOO.OO 5.89 1.30 1.82
81.20 1.04 IUHfHH 10.00 1.00 0.00 1.00 1. 39 I 8000.00 5.88 1.30 1.82
62.83 1.05 IUfHUH 10.00 1.00 0.00 1.00 1.63 I eooo.oo b.97 1.21 1.96
60.97 1.05 IHf.HHH 10.00 1.00 0.00 1.00 1.52 I 8000.00 6.85 1.21 1.83
57.bS 1.05 IUfHHH 10.00 1.00 0.00 1.00 1. 60 I 8000.00 7.13 LIB 1.90

• 57.50 1.05 IHfUHH 10.00 1.00 0.00 1.00 1.77 IHHHfU 10.00 1.00 1.77
53.22 1.06 IHfHHH 10.00 1.00 0.00 1.00 1.45IHHHHf 10.00 1.00 1.45
53.B7 1.06 Iiff.HHff. 10.00 1.00 0.00 1.00 1.45 IHHHfH 10.00 1.00 1.45
53.28 1.061uHHfH 10.00 1.00 0.00 1.00 1.44 IHHHHf 10.00 1.00 1.44
52.49 1.06 I bOOO.OO 5.46 1.35 0.00 1.00 1.94IfHHUH 10.00 1.00 1.44
51.0B 1.06 I 6MO.00 5.57 1.34 0.00 1.00 1.98 IUHHH. 10.00 1.00 1.47

• 49.34 1.06 I 6000.00 5.bl 1.33 0.00 1.00 1.91 IUHHfH 10.00 1.00 1.43
48.63 1.06 I 6000.00 5.67 1.33 0.00 1.00 1.92 IUUHHf 10.00 1.00 1.45
47.BO 1.07 : 6000.00 5.52 1.34 0.00 1.00 1.68 IHHHHf 10.00 1.00 1.25
4b.10 1.07 I 6000.00 5.BB 1.30 0.00 1.00 1.98 IUHHH. 10.00 1.00 1.52
44.57 1.07 I 6000.00 6.05 1.28 0.00 1.00 2.041uHHHf 10.00 1.00 1.59
44.43 1.07 I 6000.00 6.07 1.28 0.00 1.00 2.04 :HHHH' 10.00 1.00 1.59

• 43.B2 1.07 : 6000.00 6.17 1.27 0.00 1.00 2.12IUiHHU 10.00 1.00 1.b6
44.03 1.07 I 6000.00 6.15 1.27 0.00 1.00 2.10 IHffHH. 10.00 1.00 1.64
43.B5 1.07 I 6000.00 6.12 1.2B 0.00 1.00 2.05 I 6030.00 6.15 1.27 2.05
44.17 1.07 :nfHHH 10.00 1.00 0.00 1.00 1.55 : b030.00 6.07 1.28 1.98
44.47 1.07 IfHHHH 10.00 1.00 0.00 1.00 1.51 I 6030.00 6.02 1.29 1.95
44.70 1.07 IfHHHH 10.00 1.00 0.00 1.00 1.4B I 6030.00 5.97 1.29 1.92

• 45.02 1.07 :UfHHH 10.00 1.00 0.00 1.00 1. 45 I 6030.00 5.92 1.30 1.88
45.26 1.07 IfHHHH 10.00 1.00 0.00 1.00 1. 42 I 6030.00 5.88 1.30 1.86
45.58 1.07 :nfHHH 10.00 1.00 0.00 1.00 1. 39 : 6030.00 5.83 1.31 1.82
45.52 1.07 lfifHffH 10.00 1.00 0.00 1.00 1. 34 : 6030.00 5.77 1.32 1.7b
46.20 1.07 :nnfHH 10.00 1.00 0.00 1.00 1.34 : 6030.00 5.73 1.32 1.77
46.61 1.07 lfifHHH 10.00 1.00 0.00 1.00 1. 32 : 6030.00 5.b'? 1.33 1.75
46.89 1.07 InfHHH 10.00 1.00 0.00 1.00 1.30 : 0030.00 5.65 1.33 1.73• 47.27 1.07 :UHfHH 10.00 1.00 0.00 1.00 1.29 I b030.00 5.61 1.33 1.72
47.01 1.07lnuuuf 10.00 1.00 0.00 1.00 1.26 I 6030.00 5.60 1.33 1.69
45.81 1.07 InfHHH 10.00 1.00 0.00 1.00 1. 2S : 6030.00 5.69 1.32 1.69
44.25 1.07 :nfHHH 10.00 1.00 0.00 1.00 1. 30 I 6030.00 5.81 1.31 1.70
44.B9 1.07 IHfHHH 10.00 1.00 5.00 1.09 1.36 I 6030.00 5.72 1.32 1.06
45.78 1.07 lUHHf.H 10.00 1.00 7.00 1.12 1.34 I 6030.00 5.59 1.34 1.59• 46.72 1.07 IUfifHH 10.00 1.00 10.00 1.17 1. 32 : 6030.00 5.46 1.35 1.53
4B.Ol 1.07 IUfHHH 10.00 1.00 13.00 1.22 1.29 : 0030.00 5.29 1.37 1.44
49.39 1.06 IUfHHH 10.00 1.00 13.00 1.22 1. 20 : 6030.00 5.13 1.40 1.37
51.15 1.0b IfHiUfH 10.00 1.00 16.00 1.28 1.14 I 6030.00 4.93 1.42 1.27

•



•

• MAIN CHANNEL: :NORTH BANK: lSOUTH BANK:

50.25 1.06 llHUHH 10.00 1.00 18.00 1.31 1. 06 : 6030.00 4.81 1.44 1.17

51.26 1.06 lUfHHH 10.00 1.00 20.00 1.34 1.00 l 0030.00 4.73 1.45 1.14

51. 97 LOb lUHfHH 10.00 1.00 17.00 1.29 0.99 : 6030.00 4.66 1.46 1.12

51.49 1.06 IUfHHH 10.00 1.00 15.00 1.26 1. 01 : 6030.00 4.74 1.45 1.16

50.34 1.06 :UHfHH 10.00 1.00 16.00 1.2B 1.10 I 6030.00 4.8B 1.43 1.24

• 49.28 1.06 IHfHHH 10.00 1.00 9.00 1.16 1. 08 1 6030.00 5.02 1.41 1.31

49.55 1.06 :UfHHH 10.00 1.00 0.00 1.00 0.93 : 6030.00 5.01 1.41 1.32

45.32 1.07 lUfHHH 10.00 1.00 0.00 1.00 1.20 lHHHfU 10.00 1.00 1.20

47.25 1.07 1 5000.00 4.68 1.46 0.00 1.00 1.94 1HHHiff 10.00 1.00 1.33

46.80 1.07 1 5000.00 4.70 1.46 0.00 1.00 1.94 lHHHHf 10.00 1.00 1.33

47.97 1.07 : 5000.00 4.53 1.4B 0.00 1.00 1. 79 1HHHHf 10.00 1.00 1.21

• 42.29 1.07 I 5000.00 5.25 1.38 0.00 1.00 2.42 :HiHUU 10.00 1.00 1.75

41. 33 1.07 1 5000.00 5.40 1.3& 0.00 l.OO 2.55 :HHHfH 10.00 1.00 1.BS

41. 30 1.0B lUHHfH 10.00 1.00 0.00 1.00 1.B6 IHHf:UU 10.00 1.00 1.8b
43.11 1.071ufHHH 10.00 1.00 0.00 1.00 1.56 IHHf:UU to.OO 1.00 1.56

44.90 1.07 lUfHHH 10.00 1.00 0.00 1.00 1.341HHtuH 10.00 1.00 1.34

4b.17 1.07 lUHfHH 10.00 1.00 0.00 1.00 1.24 lHHUHt 10.00 1.00 1.24

• 45.63 1.07 lUHHfH 10.00 1.00 0.00 1.00 1.18 lHHHlfH 10.00 1.00 1.18

46.39 1.07 :fHHHH 10.00 1.00 0.00 1.00 1.23 :HUHfH 10.00 1.00 1.23

46.00 1.07 IUfHHH 10.00 1.00 0.00 1.00 1.20 lHHHHf 10.00 1.00 1.20

56.95 1.061f.HHHH 10.00 1.00 0.00 1.00 2.08IHHtHU 10.00 1.00 2.08

5b.57 1.06 IHHfHH 10.00 1.00 0.00 1.00 2.11 lHHHHt 10.00 1. 00 2.11

•

•

•

•

•

•
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- Levee Toedown Computation FILE: TOED215.WKl
Salt River Channelization DATE: 07128190
Grade Control 14 to Brade Control 15

I

I-
n = 0.035 .A

SF = 1. 50

NORTH SANK: ARMOR :SOUTH BANK: ARI'IDR
SECND TI'I1I1 DA ZFINER DEPTH THAI DA ZFINER DEPTH

- 0.00 2.00 94.13 85.35 5.40 : 2.00 94.13 B5.35 5.40
2.00 2.18 107.12 87.47 7.36 : 2.1B 107.12 B7.47 7.36
4.00 1.B7 B5.11 83.69 4.30 : 2.15 104.92 B7.13 6.99
6.00 1.Bl B1.04 82.BB 3.86 : 2.12 102.73 B6.7B 6.b4
B.OO 1. 75 77.05 82.05 3.47 : 2.0B 99.B4 B6.31 6.20

10.00 1.64 69.90 80.45 2.83 : 1. 99 93.43 B5.22 5.30
12.00 1.53 62.99 7B.73 2.29 : 1.90 S7.16 B4.0B 4.53• 14.00 1.44 57.51 77.18 1.91 : 1.83 82.39 83.15 4.00
15.40 1.35 52.20 75.53 1.5'1 : 1.74 76.39 61. en 3.40
15.60 1.29 48.7b 74.37 1.39 : 1.67 71.82 80.90 2.99
17.50 1.28 48.20 74.17 1.36 l 1.b6 71.1B 90.75 2.94
19.00 1.49 60.53 78.05 2.12 : 1. 79 79.70 B2.61 3.73
19.20 1.40 55.13 76.46 1. 76 : 1.69 73.12 81.19 3.11• 21.50 1.48 59.92 77.BB 2.0B : 1. 74 70.39 Bl.91 3.40
24.00 1.04 69.90 80.45 2.83 : 1.64 69.90 BO.45 2.B3
24.50 1.46 5B.71 77.53 1. ~'9 : 1.46 58.71 77.53 1.99
26.00 1.45 5B.11 77.36 1. 95 : 1.45 5B.11 77.36 1.95
27.00 1.43 56.91 77.00 L8B : 1.43 56.91 77.00 1.BB
28.00 1. 91 B7.85 84.21 4.61 : 1.42 56.32 76.82 I.B4• 30.00 1.93 89.24 84.47 4.78 : 1.45 58.11 77.36 1.95
32.00 1.86 B4.42 B3.56 4 P,., I 1. 40 55.13 76.46 1.76• ..:.,1. I

34.00 1.B6 84.42 83.56 4.22 : 1.41 55.72 76.64 LBO
36.00 1.61 67.99 79.99 2.6B : 1.20 43.75 72.52 1.14
38.00 1.90 87.16 84.08 4.53 : 1. 47 59.32 77.71 2.03
40.t·O 1.96 91.32 84.B5 5.03 : 1.53 62.99 7B.73 2.29• 42.00 1.95 90.63 B4.72 4.95 : 1. 53 62.99 7B.73 2.29
44.00 2.02 95.55 85.59 5.59 : 1. 60 67.36 79.B4 2.63
46.00 2.00 94.13 85.35 5.40 : 1.5B 66.lD 79.53 2.53
48.00 1.95 90.63 84.72 4.95 : 1.94 89.93 84.59 4.B6
50.00 1.47 59.32 77.71 2.03 : 1.BB B5.79 B3.82 4.37
52.00 1.43 56.91 77.00 1.8B : 1.84 83.07 83.29 4.07• 54.00 1.41 55.72 lO.M 1.80 : 1. 81 81.04 B2.BB 3.B6
56.00 1.37 53.37 75.91 1.65 : 1.77 7B.37 82.33 3.59
58.00 1.35 52.20 75.53 1. 59 : 1.75 77.05 82.05 3.47
60.00 1.32 50.47 74.96 1.49 : 1.71 74.42 B1.49 3.22
62.00 1.26 47.07 73.77 1.30 : 1.65 70.54 BO.60 2.8B·
64.00 1.27 47.63 73.97 1.33 : 1.66 71.18 BO.75 2.94• 06.00 1.25 46.51 73.57 1.27 : 1.M 69.90 BO.45 2.B3
b8.00 1.23 45.40 73.15 1.22 : 1.62 6B.62 BO.15 2.73
69.50 1.22 44.85 72.95 1.19 : 1.61 67.99 79.99 2.68
70.50 1.20 43.75 72.52 1.14 : 1.59 66.73 79.69 2.5B
72.00 1.21 44.30 72.74 1.16 : 1.59 66.73 79.69 2.5B
74.00 1.23 45.40 73.15 1.22 : 1.60 67.36 79.84 2.63• 76.00 1.29 4B.76 74.37 1.39 : 1.56 M.B5 79.22 2.43
78.00 1.26 47.07 73.77 1.30 l 1.49 60.53 7B.05 2.12
80.00 1.25 46.51 73.57 1. 27 : 1.43 56.91 77.00 1.B8

•



2/~

•
82.00 1.21 44.30 72.74 1.16 : 1.35 52.20 75.53 1.59
84.00 1.13 39.98 70.99 0.96 : 1.28 48.20 74.17 1.36
86.00 1.0B 37.35 69.83 0.B5 : 1.20 43.75 72.52 1.14
8B.00 0.99 32.78 67.61 0.67 : 1.09 37.87 70.07 0.87

• 90.00 0.99 32.78 67.61 0.67 : 1.07 36.84 69.60 0.83
92.00 0.92 29.37 65.70 0.55 : 1.04 35.30 b8.S7 0.77
94.00 0.94 30.33 66.27 0.59 : 1.09 37.87 70.07 0.B7
96.00 1.03 34.79 68.62 0.75 : 1.16 41.58 71.60 1.03
98.00 1.01 33.78 68.12 0.71 : 1.23 45.40 73.15 1.22

100.00 0.87 27.01 64.24 0.48 : 1.23 45.40 73.15 1.22

• 102.00 1.12 39.45 70.76 0.94 : 1.12 39.45 70.76 0.94
104.00 1.83 82.39 83.15 4.00 : 1. 26 47.07 73.77 1.30
106.00 1.83 82.39 83.15 4.00 : 1.2b 47.07 73.77 1.30
108.00 l.b9 73.12 81.19 3.11 : 1.14 40.51 71. 21 0.99
110.00 2.26 113.07 88.36 8.45 : 1.65 70.54 80.60 2.88
112.00 2.39 122.97 89.74 10.59 : 1.77 78.37 82.33 3.59
114.00 1.75 77.05 82.05 3.47 : 1. 75 77.05 82.05 3.47• 116.00 1.46 58.71 77.53 1.99 1 1.46 58.71 77.53 1.99
118.00 1.26 47.07 73.77 1.30 : 1.2b 47.07 73.77 1.30

120.00 1.16 41.58 71.06 1.03 : 1.16 41.58 71.66 1.03
120.50 1.10 38.40 70.30 0.B9 1 1.10 38.40 70.30 0.89
122.00 1.15 41.04 71.44 1. 01 1 1.15 41.04 71.44 1.01
122.65 1.13 39.98 70.99 0.96 1 1.13 39.98 70.99 0.96• 123.55 2.10 101. 28 B6.55 6.41 : 2.10 101.28 86.55 b.41
124.00 2.11 102.01 Bb.b7 6.53 : 2.11 102.01 86.bl b.53

•

•

•

•

•

•
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Levee Toedown Computation FILE: TOED250.WKl
Salt River Channelization DATE: 07/2B190
Grade Control 14 to Grade Control 15

• n = 0.035
I SF = 1.30

NORTH BANK: ARHOR ISOUTH BANK: ARMOR
SECND HIllI Dil i.FlNER DEPTH THAI DA i.FINER DEPTH

• 0.00 2.17 B5.B4 B3.B3 4.3B I 2.17 85.B4 B3.83 4.38
2.00 2.36 97.35 85.90 5.84 : 2.36 97.35 B5.90 5.B4
4.00 2.03 77.66 82.18 3.53 : 2.34 96.12 B5.69 5.66
b.OO 1.97 74.25 81.44 3.21 : '"I "t1 94.28 85.37 5.41L.'lJJ.

8.00 1.91 70.8B BO.68 2.91 : 2.27 91.B4 B4.94 5.10
10.00 1.78 63.77 78.94 2.35 : 2.17 85.B4 B3.83 4.38

• 12.00 1.b7 57.95 77.31 1. 94 : 2.0B 80.55 B2.78 3.81
14.00 1.57 52.82 75.73 1.62 l 2.00 75.95 B1.82 3.36
15.40 1.47 47.B6 74.05 1. 34 I 1. 91 70.SB SO.bB 2.91
15.60 1.40 44.48 72.81 1.17 : 1.82 65.93 79.49 2.51
17.50 1.39 44.00 72.62 1.15 : 1.B2 65.93 79.49 2.51
19.00 1.63 55.88 76.69 1.81 I 1.96 73.6B 81.32 3.16

• 19.20 1.52 50.32 74.91 1. 4B I 1.83 66.47 79.62 2.56
21.50 1.60 54.34 76.22 1.71 : 1. 90 70.32 BO.55 2.87
24.00 1.77 63.23 7B.79 2.31 : 1.77 63.23 7B.79 2.31
24.50 1.45 46.8B 73.70 1.29 I 1.45 46.BB 73.70 1.29
26.00 1.45 46.BB 73.70 1.29 : 1.45 46.B8 73.70 1.29
27.00 1.44 46.40 73.53 1.27 : 1.44 46.40 73.53 1.27.' 28.00 1.94 72.56 81.06 3.06 I 1.44 46.40 73.53 1.27
30.00 1.98 74.Bl 81.57 3.26 I 1.47 47.B6 74.05 1.34
32.00 1.91 70.SB SO.6S 2.91 : 1.43 45.92 73.35 1.24
34.00 1. 92 71.44 BO.B1 2.96 : 1.45 46.B8 73.70 1.29
36.00 1.68 58.47 77.46 1.9B : 1.25 37.53 69.91 0.B6
38.00 1.98 74.81 81.57 3.26 : 1.52 50.32 74.91 1.48

• 40.00 2.04 78.24 B2.30 3.58 : 1.59 53.B4 76.06 1.6B
42.00 2.04 78.24 82.30 3.5B : 1.59 53.84 76.06 1.bB
44.00 2.12 B2.89 B3.25 4.00 : 1.6b 57.43 77.16 1.91
4b.OO 2.10 B1. 72 83.02 3.93 : 1.64 56.40 76.85 1.B4
4B.00 2.05 78.82 82.42 3.64 : 2.05 7B.B2 B2.42 3.64
50.00 1.55 51.B2 75.41 1. 56 I 1. 9B 74.Bl Bl.57 3.26

• 52.00 1.51 49.B2 74.74 1.45 : 1.95 73.12 81.19 3.11
54.00 1.48 48.35 74.23 1.37 : 1.92 71.44 80.81 2.96
56.00 1.45 46.BB 73.70 1.29 : 1.8B 69.22 BO.29 2.78
58.00 1.42 45.44 73.17 1.22 l 1.86 6B.12 80.03 2.69
60.00 1.39 44.00 72.62 1.15 : 1.82 65.93 79.49 2.51
62.00 1.34 41.65 71.69 1.04 l 1.76 62.70 7B.65 2.27

• 64.00 1.34 41.65 71.69 1.04 l 1.77 63.23 78.79 2.31
66.00 1.32 40.72 71.30 1.00 : 1. 75 62.16 7B.50 2.23
68.00 1.30 39.80 70.91 0.96 l 1.73 61.10 78.21 2.16
69.50 1.29 39.34 70.72 0.94 : 1.72 60.57 78.0b 2.12
70.50 1.26 37.98 70.12 0.B8 : 1.69 5B.99 77.61 2.01
72.00 1.28 38.89 70.52 0.92 l 1.69 58.99 77.b1 2.01

• 74.00 1.30 39.BO 70.91 0.96 : 1.70 59.52 77.76 2.05
76.00 1.36 42.59 72.07 LOB : 1.66 57'.43 77.16 1.91
78.00 1.34 41. 65 71.b9 1. 04 : 1. 59 53.84 76.0b 1.bB
80.00 1.32 40.72 71.30 1.00 l 1.53 50.B2 75.07 1.51

•
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82.00 1.29 39.34 70.72 0.94 : 1.44 46.40 73.53 1.27
84.00 1.20 35.30 6B.B7 0.77 : 1.37 43.06 72.25 1.10
86.00 1.14 32.6B 67.56 0.b7 I 1.27 38.43 70.32 0.90
BS.OO 1.0b 29.30 b5.bb 0.55 1.17 33.9B bB.22 0.72

• 90.00 1.Ob 29.30 65.bb 0.55 1.14 32.68 67.56 0.67
92.00 0.99 26.45 63.BB 0.46 1.12 31.B3 67.11 0.64
94.00 1.01 27.26 b4.40 0.49 1.16 33.55 68.00 0.70
96.00 1.10 30.98 66.b3 O.bl 1.24 37.0B 69.71 0.84
98.00 1.08 30.14 60.15 0.58 1. 31 40.26 71.11 0.98

100.00 0.93 24.08 62.24 0.39 I 1.32 40.72 71.30 1.00

• 102.00 1.20 35.30 bS.S7 0.77 : 1.20 35.30 68.87 0.77
104.0(1 1.94 72.56 Bl.06 3.06 : 1.33 41.19 71.50 1.02
106.00 1.94 72.56 Bl.06 3.06 : 1.33 41.19 71.50 1.02
10B.00 1.7If 64.31 79.0B 2.39 : 1. 21 35.74 b9.08 0.79
110.00 2.42 101. 09 86.52 6.38 : 1. 75 62.16 78.50 2.23
112.00 2.55 109.34 87.Bl 7.75 l 1.BB 69.22 80.29 2.78

• 114.00 1.B6 6B.12 80.03 2.b9 : 1.B6 68.12 80.03 2.69
116.00 1.56 52.32 75.57 1. 59 I 1. 56 J::'l ...~ 75.57 1.59·•.IL • ..)L

11B.OO 1.34 41.65 71.69 1.04 : 1.34 41.65 71. b9 1.04
120.00 1.24 37.0B b9.71 0.B4 l 1. 24 37.0B 69.71 0.84
120.50 1.lB 34.42 68.44 0.73 l LIB 34.42 6B.44 0.73
122.00 1.23 36.63 69.50 0.B2 : 1.23 36.63 69.50 0.B2

• 122.65 1.20 35.30 68.B7 0.77 l 1.20 35.30 bB.B7 0.77
123.55 2.08 80.55 B2.7B 3.81 : 2.0B BO.55 B2.78 3.81
124.00 2.11 82.30 83.14 3.99 1 2.11 82.30 83.14 3.99

•

•

•

•

•

•
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)

DESIGN SHEET

•
Job _
Structure _
Live Load Per Square Foot _

Job No. Date__
Computed By _
Working Stress _

•

•

•

•

•

•

•

•

•

Q";- Z'5c I 0 00

])(.) VLI ~
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P/~

f'/~
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.. Vv.of
)

• I

D

Bed Form ComDutation FILE: BEDF215.WKl
Salt River Channelization DATE: 07/19/90
Grade Control i4 to Grade Control i5•

NORTH BANK: :SOUTH BANK:
SECNO TI1AX Dmal< YALlN ALLEN TI1AX YAllN ALLEN

0.00 2.00 20.99 3.22 2.59 : 2.00 3.22 2.59• 2.00 2.1B 20.B5 3.22 2.56 : 2.18 3.22 2.56
4.00 1.87 21.32 3.25 2.63 : 2.15 3.29 2.63
6.00 1.81 21.44 3.26 2.65 : 2.12 3.30 2.65
8.00 1.75 21.57 3.27 2.67 : 2.08 3.32 2.67

10.00 1.04 21.77 3.27 2.70 1 1. 99 3.34 2.70
12.00 1.53 21.98 3.28 2.73 : 1.90 3.35 2.73• 14.00 1.44 22.07 3.27 2.75 : 1.B3 3.36 2.75
1:5.40 1.3:5 22.17 3.26 2.76 : 1. 74 3.36 2.76
15.60 1.29 22.53 3.29 2.82 : 1.b7 3.40 2.82
17.50 1.28 22.56 3.29 2.82 1 1.66 3.40 2.82
19.00 1.49 22.58 3.36 2.82 1 1.79 3.43 2.82
19.20 1.40 23.08 3.41 2.90 : 1.69 3.48 2.90• 21.50 1.48 22.99 3.42 2.89 : 1. 74 3.48 2.89
24.00 1.04 22.77 3.42 2.85 : 1.64 3.42 2.85
24.50 1.46 23.8B 3.54 3.02 : 1.46 3.54 3.02
26.00 1.45 23.98 3.56 3.04 : 1.45 3.56 3.04
27.00 1.43 24.15 3.57 3.06 : 1. 43 3.57 3.06
28.00 1.91 24.25 3.70 3.0B : 1.42 3.59 3.0B• 30.00 1. 93 24.25 3.71 3.0B : 1. 45 3.60 3.0B
32.00 1.86 24.3B 3.71 3.10 : 1.40 3.60 3.10
34.00 1.B6 24.39 3.72 3.10 : 1.41 3.60 3.10
36.00 1.61 24.69 3.71 3.15 : 1.20 3.57 3.15
38.00 1.90 24.47 3.73 3.11 : 1.47 3.63 3.11
40.00 1.96 24.47 3.75 3.11 : 1.53 3.65 3.11• 42.00 1.95 24.53 3.75 3.12 : 1.53 3.66 3.12
44.00 2.02 24.53 3.n 3.12 : 1.60 3.68 3.12
46.00 2.00 24.61 3.77 3.13 : 1. 58 3.69 3.13
48.00 1.95 24.74 3.79 3.15 : 1.94 3.78 3.15
50.00 1.47 24.84 3.69 3.17 : 1.88 3.79 3.17
52.00 1.43 24.89 3.6B 3.1B : 1.84 3.79 3.18• 54.00 1.41 24.91 3.6B 3.1B : 1.81 3.7B 3.18
56.00 1.37 24.93 3.67 3.1B : 1.77 3.78 3.18
58.00 1.35 24.95 3.67 3.19 : 1.75 3.7B 3.19
60.00 1.32 24.96 3.66 3.19 : 1.71 3.77 3.19
62.00 1.26 25.00 3.64 3.19 : 1.65 3.n 3.19
64.00 1.27 24.95 3.63 3.19 : 1.66 3.n 3.19• 66.00 1.25 24.93 3.62 3.18 : 1.64 3.75 3.18
68.00 1.23 24.93 3.61 3.18 : 1.62 3.74 3.18
69.50 1.22 24.87 3.60 3.17 : 1.61 3.73 3.17
70.50 1.20 24.98 3.61 3.19 : 1.59 3.74 3.19
72.00 1.21 24.95 3.61 3.19 : 1.59 3.74 3.19
74.00 1.23 24.91 3.61 3.18 : 1.60 3.74 3.18• 76.00 1.19 24.91 3.59 3.18 : 1.56 3.73 3.18
78.00 1.13 24.93 3.57 3.18 I 1.49 3.71 3.18
BO.OO 1.06 24.94 3.53 3.19 : 1.43 3.69 3.19
B2.00 0.99 24.96 3.49 3.19 I 1.35 3.67 3.19
84.00 0.92 24.96 3.44 3.19 : 1.28 3.64 3.19

•



_ Z/Z-

) /JOb: ~... Date• '_. ..; t \. ICalc by:
I

B6.00 0.B5 24.97 3.38 3.19 : 1.20 3.bl 3.19 tc\:e~e~~: 7/;y)~
B8.00 0.75 25.03 3.28 ;UO: 1.09 3.56 3.20 ~Chk:V
90.00 0.73 24.93 3.24 3.1B : 1.07 3.53 3.1B• -
92.00 0.71 24.84 3.21 3.17 : 1.04 3.50 3.17
94.00 0.75 24.69 3.24 3.15 : 1.09 3.51 3.15
96.00 0.81 24.53 3.28 3.12 : 1.16 3.52 3.12
9B.00 0.B7 24.39 3.32 3.10 : 1.23 3.54 3.10

100.00 0.87 24.31 3.31 3.09 : 1.23 3.52 3.09

• 102.00 1.12 24.07 3.44 3.05 : 1.12 3.44 3.05
104.00 I.B3 23.88 3.63 3.02 : 1.26 3.47 3.02
106.00 1.B3 23.B9 3.63 3.02 : 1.26 3.48 3.02
lOB. 00 1.69 24.05 3.63 3.05 : 1.14 3.45 3.05
110.00 2.26 23.6B 3.67 2.99 : 1.65 3.56 2.99
112.00 2.39 23.62 3.67 2.98 : 1.17 3.58 2.98

• 114.00 1.75 23.69 3.59 2.99 I 1.75 3.59 2.99
116.00 1.46 24.0B 3.57 3.05 1.46 3.57 3.05
118.00 1.26 24.32 3.54 3.09 1.26 3.54 3.09
120.00 1.16 24.41 3.51 3.10 1.16 3.51 3.10
120.50 1.10 24.4B 3.49 3.11 1.10 3.49 3.11
122.00 1.15 24.39 3.50 3.10 1.15 3.50 :UO

• 122.65 1.13 24.54 3.51 3.12 1.13 3.51 3.12
123.55 2.10 19.25 2.96 2.33 2.10 2.96 2.33
124.00 2.11 19.32 2.98 2.34 2.11 2.98 2.34

MAX Hbf = 3.79 3.20 3.79 3.20
112 Hbf = 1.89 1.60 1.89 1.60

•

•

•
,

•

•

•



• )

Bed Form Computation FlLE: BEDF250.WK1
Salt River Channelization Dl-liE: 07119/90
6rade Control 14 to 6rade Control 15

• NORTH BANK: :SOUTH BANK:
SECND THAX Dux YALlN ALLEN THAI YAWl ALLEN

0.00 2.17 22.78 3.52 2.B5 : 2.17 3.52 2.85
2.00 2.36 22.63 3.52 2.83 : 2.36 3.52 2.83• 4.00 2.03 23.15 3.55 2.91 : 2.34 3.59 2.91
6.00 1.97 23.27 3.56 2.93 : 2.31 3.61 2.93
8.00 1.91 23.40 3.57 2.95 : 2.27 3.63 2.95

10.00 1.78 23.62 3.58 2.98 : 2.17 3.65 2.98
12.00 1.67 23.84 3.59 3.02 : 2.08 3.67 3.02
14.00 1.57 23.94 3.58 3.03 : 2.00 3.67 3.03

• 15.40 1.47 24.06 3.57 3.05 : 1. 91 3.67 3.05
15.60 1.40 24.4b 3.bl 3.11 : 1.82 3.72 3.11
17.50 1.39 24.48 3.61 3.11 : 1.82 3.72 3.11
19.00 1.63 24.45 3.68 3.11 : 1.96 3.74 3.11
19.20 1.52 25.09 3.74 3.21 : 1.83 3.82 3.21
21. 50 LbO 24.99 3.75 3.19 : 1. 90 3.81 3.19

• 24.00 1.77 24.75 3.75 3.16 : 1.77 3.75 3.16
24.50 1.45 26.75 3.97 3.47 : 1.45 3.97 3.47
26.00 1.45 26.B1 3.98 3.48 : 1.45 3.98 3.48
27.00 1.44 26.94 3.99 3.50 : 1.44 3.99 3.50
28.00 1.94 27.00 4.13 3.51 : 1.44 4.00 3.51
30.00 1.98 26.98 4.13 3.50 I 1.47 4.01 3.50

• 32.00 1.91 27.06 4.13 3.52 1.43 4.01 3.52
34.00 1.92 27.04 4.13 3.51 1.45 4.01 3.51
36.00 1.68 27.32 4.12 3.56 1.25 3.97 3.56
38.00 1.98 27.08 4.15 3.52 1.52 4.04 3.52
40.00 2.04 27.04 4.15 3.51 1.59 4.05 3.51
42.00 2.04 27.08 4.16 3.52 1.59 4.06 3.52

• 44.00 2.12 27.05 4.17 3.51 1.66 4.07 3.51
46.00 2.10 27.12 4.18 3.53 1.64 4.08 3.53
48.00 2.05 27.23 4.18 3.54 I 2.05 4.18 3.54
50.00 1.55 27.32 4.08 3.56 1.98 4.19 3.56
52.00 1.51 27.35 4.08 :U6 1.95 4.18 3.5b
54.00 1.48 27.36 4.07 3.56 1.92 4.18 3.56

• 56.00 1.45 27.38 4.06 3.57 1.88 4.17 3.57
58.00 1.42 27.39 4.05 3.57 1.86 4.17 3.57
60.00 1.39 27.39 4.04 3.57 1.82 4.16 3.57
b2.00 1.34 27.43 4.03 3.57 1 1.76 4.16 3.57
64.00 1.34 27.37 4.02 3.56 1.77 4.15 3.56
66.00 1.32 27.35 4.01 3.56 1. 75 4.14 3.56

• 68.00 1.30 27.33 3.99 3.56 1.73 4.13 3.56
69.50 1.29 27.27 3.98 3.55 1.72 4.12 3.55
70.50 1.26 27.45 3.99 3.58 1.69 4.14 3.58
72.00 1.28 27.42 4.00 3.57 1.69 4.14 3.57
74.00 1.30 27.35 4.00 3.56 1.70 4.13 3.56
76.00 1.25 27.35 3.97 3.56 1.66 4.12 3.56

• 78.00 1.19 27.37 3.95 3.56 1.59 4.10 3.56
80.00 1.13 27.38 3.92 3.57 1.53 4.09 3.57
82.00 1.05 27.41 3.87 3.57 1.44 4.06 3.57
84.00 0.98 27.41 3.82 3.57 1.37 4.03 3.57

•



;?/2/ ~.r"~'~-~.' .. .. ,.,._ ' ,} !Date

• .:. ;""',y' "! '.. ~.'_ l; •

I

B6.00 0.90 27.43 3.76 3.57 : 1.27 4.00 3.57 \h~~~bY: 7/30/t;g)
B8.00 O.Bl 21.49 3.bB 3.58 : 1.17 3.96 3.5B
90.00 0.79 27.39 3.04 3.57 : 1.14 3.92 3.51 ~Chk: 7
92.00 0.76 27.30 3.59 3.55 : 1.12 3.90 3,55 ....._. - .......1

• 94.00 0.80 27.15 3.b2 3.53 : LIb 3.90 3.53
96.00 0.B7 26.98 3.b7 3.50 : 1.24 3.92 3.50
9B.00 0.93 26.83 3.70 3.4B : 1.31 3.93 3.49

100.00 0.93 26.75 3.b9 3.47 : 1.32 3.92 3.47
102.00 1.20 26.49 3.82 3.42 : 1.20 3.92 3.42 ,
104.00 1.94 26.2B 4.02 3.39 : 1.33 3.B5 3.39

• 106.00 1.94 26.27 4.02 3.39 : 1.33 3.95 3.39
lOB. 00 1.79 26.43 4.01 3.42 : 1.21 3.B2 3.42
110.00 2.42 26.02 4.05 3.35 : 1.15 3.94 3.35
112.00 2.55 25.94 4.05 3.34 : 1.BB 3.96 3.34
114.00 1.B6 26.00 3.96 3.35 : 1.Bb 3.96 3.35
116.00 1.56 26.41 3.95 3.41 : 1.5b 3.95 3.41

• 119.00 1.34 26.67 3.91 3.45 : 1.34 3.91 3.45
120.00 1.24 26.76 3.88 3.47 : 1.24 3.BB 3.47
120.50 1.18 26.83 3.87 3.48 I LIB 3.87 3.48
122.00 1.23 26.14 3.B8 3.47 : 1.23 3.8B 3.47
122.65 1.20 26.96 3.8lf 3.50 : 1.20 3.89 3.50
123.55 2.0B 21. 70 3.34 2.69 : 2.08 3.34 2.69

• 124.00 2.11 21.12 3.35 2.69 : 2.11 3.35 2.69

!'lAX Hbf = 4.1B 3.58 4.19 3.58
1/2 Hbf = 2.09 1. 79 2.09 1.19

•

•

•

•

•

•



)•
L~v~e Toedown Computation
Salt River Channelization
Srade Control 14 to 6rade Control 15

•
~lDRTH BANK: :SOUTH BANK:

smm BED FORM TOEDOWN lBED FORM TOEDOWN

• 0.00 3.22 7.01 1 3.22 7.01
2.00 3.22 8.97 l 3.22 8.97
4.00 3.25 5.92 : 3.29 8.04
6.00 3.26 5.49 : 3.30 8.29
8.00 3.27 5.10 l 3.32 7.86

10.00 3.27 4.47 : 3.34 6.97

• 12.00 3.28 3.93 : 3.35 6.21
14.00 3.27 3.55 : 3.36 5.68
15.40 3.26 3,22 : 3.36 5.08
15.60 3.29 3.04 1 3.40 4.69
17.50 3.29 3.01 1 3.40 4.64
19.00 3.36 3.80 : 3.43 5.44

• 19.20 3.41 3.47 1 3.48 4.85
21.50 3.42 3.79 : 3.48 5.14
24.00 3.42 4.54 1 3.42 4.54
24.50 3.54 3.76 I 3.54 3.76
26.00 3.56 3.73 : 3.56 3.73
27.00 3.57 3.66 I 3.57 3.66

• 28.00 3.70 6.46 : 3.59 3.63
30.00 3.71 6.63 : 3.60 3.75
32.00 3.71 6.08 : 3.60 3.56
34.00 3.72 6.08 1 3.60 3.bO
36.00 3.71 4.53 1 3.57 2.92
38.00 3.73 6.40 : 3.63 3.85

• 40.00 3.75 6.91 1 3.65 4.12
42.00 3.75 6.82 : 3.60 4.12
44.00 3.76 7.47 : 3.68 4.47
46.00 3.77 7.28 l 3.69 4.37
48.00 3.79 6.84 : 3.78 6.75
50.00 3.69 3.BB : 3.79 6.27

• 52.00 3.68 3.72 : 3.79 5.97
54.00 3.68 3.64 : 3.7B 5.75
56.00 3.67 3.49 : 3.7B 5.4B
58.00 3.67 3.42 : 3.78 5.36
60.00 3.66 3.32 : 3.77 5.11
62.00 3.64 3.12 : 3.76 4.76

• 04.00 3.63 3.15 : 3.76 4.82
66.00 3.62 3.08 : 3.75 4.71
68.00 3.61 3.02 : 3.74 4.60
69.50 3.60 2.99 : 3.73 4.54
70.50 3.61 2.94 l 3.74 4.45
72.00 3.61 2.97 : 3.74 4.45

• 74.00 3.61 3.02 : 3.74 4.50
76.00 3.59 3.19 : 3.73 4.30
78.00 3.57 3.09 : 3.71 ~ D1'

..).11

80.00 3.53 3.04 : 3.69 ~ '7')
,).IL

•



) 0/3
• .-

82.00 3.49 2.91 I 3.67 3.42
84.00 3.44 2.68 : 3.64 3.18
86.00 3.38 2.54 : 3.61 2.94
8e.00 ~ "10 2.31 : 3.56 2.65oJ ••u

• 90.00 3.24 2.29 : 3.53 2.59
92.00 3.21 2.16 : 3.50 2.52
94.00 3.24 2.21 I 3.51 2.63
96.00 3.28 2.39 I ,. ""I 2.79tJ..aJ.I.

9B.00 3.32 2.37 I 3.54 2.99
100.00 3.31 2.13 I 3.52 2.98

• 102.00 3.44 2.66 : 3.44 2.66
104.00 3.63 5.82 : 3.47 3.04
106.00 3.63 5.82 : 3.48 3.04
108.00 3.63 4.92 : 3.45 2.71
110.00 3.67 10.28 I 3,56 4.66
112.00 3.67 12.42 : 3.58 5.38

• 114.00 3.59 5.26 : 3.59 5.26
111,.00 3.57 3.79 1 3.57 3.79
118.00 3.54 3.07 : 3.54 3.(17
120.00 3.51 2.79 : 3.51 2.79
120.50 3.49 2.64 : 3.49 2.04
122.00 3.50 2.76 I 3.50 2.76

• 122.65 3.51 2.72 : 3.51 2.72
123.55 2.96 7.89 I 2.96 7.89
124.00 2.9B 8.02 : 2.98 8.02

•

•

•

•

•

•
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4. General Scour Analysis



·-m
CRSSIRRINE

DESIGN SHEET

•
Job Date__
Structure _
Live Load Per Square Foot _

.f1tJ JL I mlJ YY1 130 () //lela. V(/)

• Q ~ 2/5; 000 e-(-s

Vel ~0-'lG lL{o-f ave.
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Job NOo Date__
Computed By _
Working Stress _

•
q Pvote<k-n 1 tks p'u,.,:o cd tlAt ~J

¥o-t.vl c~ -ItA l-'\ITt-d (\ pTO II icu, z Lj . s- 1
~c\d'~+-itmtJ ~b-ed~;

• iI'
~. 1.0 u/\

•

•

•

•

•

•

•

7. (~ V'uy' II1-u5 .vil~~J· fLv1 PYOioL~ f:5j'S~r...

C\ t eIe 1/ a K\h tl4o, o. tJ~ flD -kch~\l'"lA w1Jj

m t<i eIt tICt ~V7 II 32 I G. I 7 ,q +Lf i 1 f"vvV1

t(A Wv\ ~ l'S~ ") I

6· 7~- Lrvv\~~tI t I/cd\ll( ~V\ 'Vv" -s lc-~

(-V ; ( tl.~·r0 Cill\ t{~c (; ()Iu""'" lA \ v1 1?:;~ ,
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6. Bank Protection Design



NO.

vV1e't'tV! .'bud 5h~ea.r
/'6 0 /,;3 ?~f {5eL

/000. if: . vp~tret'lrn

b V' '>?rc iN .Wl Pet VJ ..

j,OO +-0 I, /ea o~f". ·f /;;i ..
(J.. c/veV'~e ;'VI C ".e?t '§ciPt

brr'c!0' f~ h/;kif
Nt // he used.

fi) TIt.a t-1-1 & k hicl ::; /tt1CVl- ~ () y r e~ fit-v/l
j{h - ;, tJ~

'lu. L.OV' V'e c..~V\ fttc~
~1 6... ~ v l't'6l yLvt;

\(t ~ 1.0
t!D PLa.X ~ !Ad <rJ t:<- (~ $ JIl h~j td p L.i1 (."0 ctVMk)

L vvu\~ - IC.b~yo I!.. p --C
:? j,{)~1/.6t;"i< 4.O!L
~ 6/8 f"';)f

(f) Tkt dRSr'~ ~W~ ?1-r~~S

"ref =- CA. ~
M ~"7lolde...o 0-t c\ Ct\.:: V~ F

L: ~ 4.6?; 860

f1» SF -= /. S

7d '=- S, 2 z Ds~

CRS SIRRINE SUBJECT n I;) I 'i2 . ( (.....)..L
/<.VV'&\.\ \<...()~( IJV'I( ""10 1ft

~
• ~ PROJECT . • l \ I. rz. .~ 0 S &~ &.. doG It, (t. IA IA~

CLIENT Go ~ t 0 I.e VV\ ";l e

•

•

•

•

•

•

•

•

•

•
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•
~.;:i-1;j -PRO-JEC-T-;2-;-()-~-a-/-a j-o-C-h-CWl-nvt-------, I---_,--:-:-----i NO.

- CLIENT f DES'9NEP..Jl)'.tt' t!) leWl·e e;,~<-

• •

;<r ::: /,0
Sf()0e -j1a.{ re.duce

.~

-T)~o
, ~

= 1 .. 0.

7~
6··DGO

[212 C. 0 vrH1/~-v1J 'ch·o'" 21 /I 6abi 0 Vi m c<7fc~t;S
6//1 iY'ave/ fuc/~/VvJ11 f6l 'Soo-fln b~.k

FI'!! 6 vC{c!cchY'V'" i)n'J t'l{C =z1J1

i"'.. .::' ~ III..;vrl~ c:;J

n{..,/·5'O

([9 FtJv (7DV+~ bWvtl
() 7h/c k. neS5 ttl/) t:i
? ;/0fO r .f/~;'l dle?!.J

T&:= (YI. '3~ ') 2.)

= I,~ t::, I

i):D6 :: L\!I. 3 5") /. 0

= 0,14-'

Fo-; n () Vtt~l bcf/'v-.. ~ lJ se
/8'( Galaiovc

Ds-a ..-=-C;~l

•

•

•

•

•

•

•

•

•



• -~
PROJECT 2' 0

'a /4C/~ /~I< JOB N~2 / () / ;l/ [;{;. /0 t
.. ·L

CLIENT
i

t
( I' ,.,..- DE61?~ 7724/::;tJc/ lj ~ f ! r:t h/lpe

CRSSIRRINE SUBJECT --. / I. Gr 0 t:! tt -h-'cn C~ Ie, CHECKED BY DA;ilr, ev JrN\. 7 30ho OF

•

0,

L[ ,

~-J-~pCJV1e' ~
)-

o.. a~'5rJY11£ !~t/ee C'j/r7bM'll;'~~nf'jmtdlc~iJiis
'Sa vVc( 'iVA; cI4it/(~kl 2'c~a)fuvz'rJ'.i.)

D&f.[Lltve,~) ~ 96T'(1 WJ l jj~te: Tlr/~ i"~ .bC1:~j:
D5"D {;!~... vef! J~ :::: ;1· 01::... /111 I 01/} 1. tu, n-1ve7lJf:l? .,

... . . . q I/'t:t:clA;;;o 1'1 fu tOt{]
V/ S(/(I,ICC/ ~ [),4z YVJ.tY1' 5?t Ii lCI VC'r'.

b0 Cl6";'(JvYl-f1ab,'{,<"'~v -(ill i~ ccyn?(,'5e~) c( fico
f(~ac fi CJ V\ [3'/+) tJ f +k1 ai/U II ia I VVllf l-cr/1cv,
F'-rf7 Dso (..,.; r: ~'/lP = I 3 4 WI YV\ ( G",3 IIJ

D8r;; t VG~\r'~f _. Z I q M ~
-~ . L' j.' a a
t;) I c; l V' f PY'c. T "'~. 0 '\ \IIA V'v\.

Co -r~ f~/lk,lvCt('IA~ cV'i~/~c ZLrc.'

DS.O(V'..0f.:.. Y'. ".4'-..) ...........•
p~OZ~~£) ... <40

6" ~ [JISC¥" ?Yd.) (.A
"01 s-l hw-..~J TD

LL L. Dj.? C~1rA e) I. t;
D8 5"" ( bC01 ~ ) .
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• .~ ''''''''''' 2' . - I I ) JOB NO, ;2/6/;J

IX
. I (c J4, t:'(,C c

."'-
CLIENT , .; -f ,-.- DESIGNED BY DA~/, '4)C t "'j tJ ( C VV'l j?e... 6/L-L 7 J 7tJ

CRSSIRRINE SUBJECT

~I'!~
CHECKED BY DA~/;

J PM '7 .30/90 OF

Tl/ s- C···· r:dJ
-.' <..... V.... .' ".~.I...r.:.'.·.r.'.t<.V.;1.•;.. .' ..· A.·..~ --, Ie - <: '10Pf 'S (. J~v,:'; ,) .

D12 (V"&-'~ t.q
D§ cs- (ht.~.~f-)

.
~.

" '

I'til

0,

~'? OIAQ - (6.-su Its

1M y" vrv-~rev ~4 bl·c.VI . . -sft--fLP
1'0 VvD fade 1,l/U Zr . .'1z> rc: fA iVl .. f~~

fr/( t. f,b vl t1 (l'tu b-ee!, mt? fev i/J,
t~ '-f~ JariL t'iltt", 'ne&c/~ p iu-.,
Ttu .,l)lglfil·~) VVVvv19 0-t u5 S T~ ~ 171-A~,

MAtt .4V'ta~ .' ti\/vWt .~t'\-.... (j IOjice..R . chili .. "." ; ; .
tt {ll~ t~ 'VI ti'c;-fL0vld~cl c.;1A\"k~,-
W\ Ct tv1/ J' '$ Uc \A tv') tvv-... I~ GOTel t~~:<i

a71n~/t;u ~,-"b&~ .
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•

•

•

•
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OF

NO,

Lit. D\S" [ f~ I~) '- f; j I z.
D65 LbM'\¥-) 12,,- =
DI0"Lv~ _ ~
~;Ilh') '- s ;i. i.- ~

7fep /'1.<5'0.,' - ru ~ tJ !t, .. ....'..', 1

tV n Ie'S· ~ al!c~e5; W-.c..~ pi, 9y~~/~fy;i
. .f1oe t!.d-s -fp ',b-e c.(J ~~::,:!"'h(t::l:lryr,,·~t:<hr:::,.:

"~~.• ~ -PRO-JEC-T----/-/-------..

/2/, ':S~ ~ (j 0

-CUE-NT----..:.f -:- 1-0E-SIG----'"NEO--:...By-'---'i--:....:.....;:.----i .3
t; I.-c tJ /~rf7-<.C 6!LC L

CRS SIRRINE SUBJECT CHECKEO BY OATE cJ
h'l

• I ,

DI5'L(~I~)t L,
6' .( llo 3. z.

DI5c~-Wv\t)
'- - -0.42

• ~. < PlS CV~\hyflllj I $1
DtSI{,l ~), C ..-- ::;:.
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tA) i fh
+~ W\I\.

..JFM-

I .••

- L..';:)
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t.

_DI !) ((i Itc:.-)· ~ S-.
DSS- (lQ ~nk..l .

·D/.~ .•{V~)
D8~(f,J~) t..t;;

5t~f -rWlJ - IZr)?1) 16
A couv0C arc;velt<t (l'(f0
Ds-o D f Y21l w'iJ ~. l/t.D 1- VV\ 0 V'e
l?q~ ~~~'\/\C, 1~~tI5l1Ve::rjac--'

CRS SIRRINE SUBJECT

.~ =PRO=-JEC-T_-~/_Z-..· -=-.()-=-~-:7~C~t-I,--a-=-t.""""'/_o-=-========---' I---....:....-.....~.:........:....---l
- CLIENT () i T......rVIA/Y
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.,.. PROJECT
1'2,'-~ S~ 16- tiD JOB NO, /L/O I ;t/

i}{.,,-

CLIENT DESIGNED BY

7(24/10U vYl p~ ~~c-
CRSSIRRIHE SUBJECT

;z;/~
CHECKED BY

DA;i~ ,Ie.-JrM '7.30 '0 OF

,.. ." ,. 'Y

•

•

b. For soil with more than 50 percent of the particles by weight passing
a U.S. No. 200 sieve, AOS < 0.297 JIIII (0.012 in) (greater that #50
U.S. Std. Sieve). .

-1. The fabric must be able to transmit water faster than the soil.

2. The following cr.iteria for the apparent opening size (AOS) must be met:

a. For soil with less than 50 percent of the particles by weight passing
a U.S. No. 200 sieve, AOS < 0.6 11111 (0.024 in) (greater than #30 U.S.
Std. Sieve) •

~tt I~J7141iufn F/I~ "17~$~ : Pi / &, pq br-/~

en 7~f~""'::E\~~ujlo z?e~~"n,:nV'~ t' ~ h1 ~Y1t"b flit {; IIr~\"'vvI7
·c:~i:tihc~:"""@." (;j&,"~."Z(}t hrit."clet;.~."(~ HEC~/n~~:
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DESIGN SHEET

Ij'4-
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CR881RRINE

Job 12 ; D $ Ct / t< / (l Ch ~ t1 Vt&
Structure _
Live Load Per Square Foot _

Job No. f2-1 {} /
Computed By_----L...d.L:::=.=::::....-_.........-.......
Working Stress__~~~~
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MEAN STONE SIZE. 050. FT. Chart 12
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Chart 12. Angle of repose of riprap in terms of mean size
and shape of stone.
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DESIGN SHEET
CR881RRINE

•
Job _

Structure _
Live Load Per Square Foot _

Job No. Date__

Computed By--'--------:-:---r-
Working Stress_----u:::.JPc...J.;v,----=r:.1;~/Z7'-/:1./9..!.!-O_

•

•

C-~ = I. 2.1/(1+ S~ ltwh I ( 1/E))) * ( \ - ().~ 2 LO s LfW'l(l.-'{1 IE. )))
F 0-1 CV' = CJ. 41 .; (t =- o. C; ~ ~d "'S F = 1,3

C6- " IA" /{I-I .,;.".,.. ( +..;'NE))) '" ( \ - o. S3c-",,:,( t<w:' ( I/£)~

Q= 2\S;ooO ~ ...{~ <c: I.S) -- ,

Lo . /'l..-I' fJq-o - GtA..10 V\ L- ~'vtA.X, f:
;J.b or !~t;wl J< :

6C4- . It hr;
V\ t'\ 1-. KUV"4 \ 2'. 2 'Z.,

\2. vVtd ~ 1[)(;,) I.b,l
1B~ ~. Bu~k 2.",2.2
1 BhJ - vtCC,! g,ZZ

6Q Uft1 GevVl k
"'"be 4- H" /,01 1" /,80 0.4G z /,h 7

Hit ~ VrA \ /.41 Cj/J /6; 0,40 3. (; /,ft;1
vV'~ 1- I BvJ ;.17 /2 II ;, l' / tJ~ 4~ 4,£>3 t, ~

IBW- H/ct 1,0fe 1'/ 1.7D {},4-k 3. b2 I, b 1-

•

•

•

•

• See A+ta.!~d V0 oy 'f:.~ke,eis: 'BA~ 'U lB, vJ K\
BA~~ j( 2:5"0 ' L\.\ \( \

•

•



-----~-..~
DESIGN SHEET

4/4

CRSSIRRINE

•
Job _
Structure _
Live Load Per Square Foot _

Job No. Date__
Computed By' ----,--,._-
Working Stress .J,..""" 4/27/90

&: Z50, 000

• ~(-Ji () n 1'"Wl/<.)( Dvo ttl. ?:;0 rE
IJ~ 84V/ k /",/

6L. - '11 12'1 6,~ . :83 2/17

• H'd!- Qvv / Zll 4,8;7 2.17
RVVA l- lBW ~tl 0, qt;' 3. t.2 1.1c3
TBW ~\L '\':; (Vi l /2 II () .Ljf; 41B:7 2./7
1\3lJ -~ [{,( II

0.41; 41~3 2.11

• ~vt-~ bM-l k
6C'~-Hil\ ' 1" /,~4 3.bZ
1-1 i I .- R.VIfCl I 11/ 1,1b ~14t; 'hZ......

• l<vV'tt\- - IZl! /18b o,t]q- 4,6.:;
It3 I 111

/' tJ 7 c.q5' ,., t Z.. ",.t, ,
w/ I ,·

•

•

•

•

•



•
Levee Bank Protection Computation
Salt River Channelization
Grade Control 14 to Grade Control 15

• FILE: BANK215.WKl
DATE: 07/25190

SECND To TDPWID HYDDEP Kss

• 0.00 1.89 989.45 17.80 0.90 :
2.00 2.06 985.15 16.95 0.90 :
4.00 1. 78 1054.91 16.87 0.89 :
6.00 1.73 1091.55 16.37 0.89 :
8.00 1.68 1127.24 15.95 0.89 :

• 10.00 1.58 1176.37 15.62 0.B9 I
12.00 1.48 1228.75 15.31 O.BB I
14.00 1.39 12B7.1B 14.91 O.BB :
15.40 1. 30 1341.97 14.64 O.BB :
15.00 1. 24 1346.5B 14.96 0.B8 :
17.50 1.24 1347.97 14.96 0.B8 :

• 19.00 1.42 1153.39 16.Bl 0.89 :
19.20 1.34 1156.34 17.31 0.B9 I
21.50 1. 41 1110.B1 17.63 0.B9 :
24.00 1. 56 lOBO.61 17.25 0.89 :
24.50 1. 39 1086.32 18.15 0.B9 :
26.00 1. 37 1093.44 18.0B 0.89 I

• 27.00 1.36 10B7.B3 IB.28 0.90 :
28.00 1.35 10B2.34 18.46 0.90 I
30.00 1.38 1061.26 18.66 0.90 :
32.00 1.32 1055.11 19.27 0.90 :
34.00 1. 33 1043.73 19.41 0.90 :
36.00 1.14 1071.23 20.39 0.90 :

• 38.00 1.38 1004.85 19.82 0.90 :
40.00 1.44 976.70 19.98 0.90 :
42.00 1.44 974.78 20.02 0.90 :
44.00 1. 50 957.62 19.97 0.91 I
46.00 1.48 %1.34 20.00 0.91 :
48.00 1.44 966.47 20.19 0.91 :

• 50.00 1.38 979.04 20.32 0.91
52.00 1.35 98B.36 20.3B 0.90
54.00 1.32 995.62 20.43 0.90
56.00 1. 29 1004.94 20.4B 0.90
58.00 1.27 1012.06 20.52 0.90
60.00 1.24 1021.25 20.57 0.90
62.00 1.19 1033.10 20.80 0.90• 64.00 1.19 1(138.43 20.61 0.90 I
66.00 1.1B 1046.48 20.62 0.90 :
68.00 1.16 1053.52 20.63 0.90 :
69.50 1.15 1060.38 20.60 0.90 :
70.50 1.13 1062.11 20.71 0.90 :
72.00 1.14 1044.79 20.96 0.90 :• 74.00 1.15 1024.76 21.32 0.91 :
76.00 1.11 1(140.46 21.34 0.90 I
78.00 1. 06 1064.37 21.40 0.90 :
80.00 1.00 1090.32 21.47 0.90 :

•



•
B2.00 0.93 1125.36 21.56 0.90 :
84.00 0.B7 1161.42 21.62 0.90 :
Bb.OO O.BO 1208.30 21.70 0.90 :

• 88.00 0.71 1247.67 22.62 0.90 :
90.00 0.70 1267.34 22.54 0.90 :
92.00 0.68 12B6.79 22.55 0.90 :
94.00 0.71 1266.39 22.39 0.90 :
96.00 0.77 122B.99 22.22 0.90 :
9B.00 0.B3 1194.60 22.06 0.90 :

• 100.00 0.83 1197.38 21.99 0.90 :
102.00 1. 05 1078.75 21.67 0.90 I
104.00 1.19 1055.B1 20.52 0.90 :
106.00 1.19 1050.30 20.64 0.90 :
10B.00 LOB 1OB9.40 20.91 0.90 :
110.00 1.55 939.47 20.47 0.91 :

• 112.00 1.60 913.0B 20.37 0.91 I
114.00 1.64 914.42 20.43 0.91 :
lIb.OO 1. 37 975.51 20.88 0.91 :
119.00 1.19 1032.79 21.19 0.90 I
120.00 1.09 1067.24 21.32 0.90 I
120.50 1. 03 1077.80 21.70 0.90 :

• 122.00 1. 09 1072.15 21. 31 0.90 I
122.65 1.07 1072.94 21.45 0.90 :
123.55 2.00 1056.61 16.61 0.89 :
124.00 2.01 1049.87 16.66 0.89 :

•

•

•

•

•

•





•
82.00 : 1.00 13.00 1.22 1. 03 0.75 2.75 0.94 1. 49 0.40 1.44
84.00 : 1.00 13.00 1.22 0.90 0.75 2.94 0.95 1.51 0.40 1.45
80.00 : 1.00 16.00 1.28 o.n (1.50 2.05 0.90 1.39 0.39 0.95

• 88.00 : 1.00 1B.00 1.31 0.B4 0.50 2.25 0.91 1.42 0.39 0.95
90.00 : 1.00 20.00 1.34 0.B4 0.50 2.23 0.91 1.42 0.39 0.95
92.00 : 1.00 17.00 1.29 0.79 0.50 2.38 0.92 1.44 0.40 0.95
94.00 : 1.00 15.00 1.26 O.BO 0.50 2.34 0.92 1.44 0.40 0.95
96.00 : 1.00 16.00 1.2B O.BB 0.50 2.13 0.91 1.40 0.39 0.95
98.00 : 1.00 9.00 1.16 0.B6 0.50 2.18 0.91 1.41 0.39 0.95

• 100.00 : 1.00 0.00 1.00 0.75 0.50 2.52 0.93 1.46 0.40 0.96
102.00 : 1.00 0.00 1.00 0.95 0.50 1. 98 0.B9 1.38 0.39 0.95
104.00 : 1.45 0.00 1.00 1.50 1.00 2.42 0.92 1.45 0.40 1. 91
106.00 : 1.45 0.00 1.00 1. 56 1.00 2.41 0.92 1.45 0.40 1.91 1.23
108.00 : 1.48 0.00 1.00 1.44 1.00 2.61 0.93 1.47 0.40 1.92 1.33
110.00 : 1.37 0.00 1.00 1.93 1.25 2.44 0.93 1.45 0.40 2.39 1.24

• 112.00 : 1.35 0.00 1.00 2.04 1.25 2.31 0.92 1. 43 0.39 2.38 1.17
114.00 : 1.00 0.00 1.00 1.49 1.00 2.52 0.93 1.40 0.40 1. 91 1.28
110.00 : 1.00 0.00 1.00 1.24 0.75 2.27 0.92 1.43 0.39 1.43 1.15
118.00 : 1.00 0.00 1.00 1. 07 0.75 2.M 0.94 1.48 0.40 1.44 1.35
120.00 : 1.00 0.00 1.00 0.98 0.75 2.B6 0.94 1. 50 0.40 1.45 1.47
120.50 : 1.00 0.00 1.00 0.93 0.75 3.03 0.95 1.52 0.40 1.45 1.56
122.00 : 1.00 0.00 1.00 0.98 0.75 2.B7 0.94 1.50 0.40 1.45 1.47• 122.65 : 1.00 0.00 1.00 0.97 0.75 2.92 0.95 1. 51 0.40 1. 45 1.50
123.55 : 1.00 0.00 1.00 1.18 1.00 2.11 0.90 1. 40 0.39 1.90 1.07
124.00 : 1.00 0.00 1.00 1. 79 1.00 2.10 0.90 1.40 0.39 1.90 1.06

•

•

•

•

•

•



•
Levee SaKI FILE: BANK215.W
Salt Ri-,. DATE: 07125/90
Brad!? Co

• FILE:
DATE:

:SOUTH BANK:
SECND Kr Td D50 E Cb C1 Ca Ta CHCK

• 0.00 : 1.00 1.70 1.00 2.21 0.91 1.42 0.39 1. 90 1.12
2.00 : 1.00 1.85 1.00 2.04 0.90 1. 39 0.39 1. 90 1.03
4.00 : 1.15 1.B3 1.00 2.06 0.90 1.39 0.39 1.90 1.04
6.00 : 1.17 LBO 1.00 2.09 0.90 1.40 0.39 1. 90 1.0b
B.OO : 1.19 1. 78 1.00 2.12 0.90 1.40 0.39 1.90 1.07

• 10.00 : 1.21 1.b9 1.00 2.22 0.91 1.42 0.39 1. 91 1.12
12.00 l 1.24 1.62 1.00 2.32 0.92 1.43 0.39 1.91 1.18
14.00 l 1.27 1.56 1.00 2.42 0.92 1.45 0.40 1. 91 1.23
15.40 l 1.29 1. 49 1.00 2.55 0.93 1.46 0.40 1.92 1.30
15.bO : 1.30 1.42 1.00 2.65 0.94 1.48 0.40 1.92 1.35
17.50 : 1.30 1.42 1.00 2.65 0.94 1.48 0.40 1.92 1.35

• 19.00 l 1.20 1. 52 1.00 2.48 0.93 1.46 0.40 1.91 1.26
19.20 : 1.20 1.43 1.00 2.63 0.93 1.48 0.40 1. 92 1.34
21.50 l 1.1B 1.49 1.00 2.53 0.93 1.46 0.40 1. 91 1.29
24.00 : 1.00 1. 39 0.75 2.02 0.90 1.39 0.39 1.43 1.02
24.50 : 1.00 1. 24 0.75 2.27 0.91 1.42 0.39 1.43 1.15
26.00 : 1.00 1. 23 0.75 2.30 0.92 1.43 O.:W 1.43 1.17
27.00 l 1.00 1.22 0.75 2.32 0.92 1.43 0.39 1.43 1.18• 28.00 : 1.00 1. 21 0.75 2.33 0.92 1.43 0.40 1.43 1.18
30.00 l 1.00 1.24 0.75 2.28 0.92 1.43 0.39 1.43 1.15
32.00 : 1.00 1.19 0.75 2.38 0.92 1.44 0.40 1.43 1.21
34.00 l 1.00 1.20 0.75 2.36 0.92 1.44 0.40 1.43 1.20
36.00 l 1.00 1. 03 0.75 2.75 0.94 1.49 0.40 1.44 1.41
38.00 : 1.00 1.25 0.75 2.26 0.91 1.42 0.39 1.43 1.15• 40.00 : 1.00 1. 30 0.75 2.17 0.91 1.41 0.39 1.43 1.10
42.00 : 1.00 1.30 0.75 2.16 0.91 1.41 0.39 1.43 1.10
44.00 : 1.00 1. 36 0.75 2.08 0.90 1. 39 0.39 1.43 1.05
46.00 : 1.00 1.34 0.75 2.10 0.90 1.40 0.39 1.43 1.07
48.00 : 1.27 1.b6 1.00 2.27 0.92 1. 43 0.39 1.91 1.15
50.00 : 1.27 1. 59 1.00 2.37 0.92 1.44 0.40 1.91 1.20• 52.00 : 1.28 1. 56 1.00 2.40 0.92 1.45 0.40 1. 91 1.22
54.00 : 1.28 1. 53 1.00 2.46 0.93 1.45 0.40 1. 91 1.25
56.00 : 1.29 1. 50 1.00 2.50 0.93 1.46 0.40 1.91 1.27
58.00 l 1.29 1. 48 1.00 2.54 0.93 1.46 0.40 1. 92 1.29
60.00 : 1.30 1. 4b 1.00 2.58 0.93 1.47 0.40 1. 92 1.32
62.00 : 1.31 1.41 0.75 2.00 0.89 1.38 0.39 1.43 1.01• 64.00 : 1.31 1.41 0.75 2.00 0.89 1.38 0.39 1.43 1.01
66.00 : 1.32 1.41 0.75 2.01 0.89 1.38 0.39 1.43 1.01
68.00 : 1.32 1.38 0.75 2.04 0.90 1.39 0.39 1.43 1.03
69.50 : 1.33 1.38 0.75 2.04 0.90 1.39 0.39 1.43 1.03
70.50 : 1.33 1.36 0.75 2.08 0.90 1.40 0.39 1.43 1.05
72.00 : 1.32 1. 36 0.75 2.07 0.90 1.39 0.39 1.43 1.05• 74.00 : 1.30 1. 35 0.75 2.08 0.90 1.40 0.39 1.43 1.05
76.00 : 1.31 1.32 0.75 2.14 0.91 1.41 0.39 1.43 1.09
78.00 : 1.33 1.27 0.75 2.21 0.91 1.42 0.39 1.43 1.12
BO.OO : 1.34 1.21 0.75 2.33 0.92 1.43 0.40 t.43 1.18

•
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82.00 : 1.37 1.15 0.75 2.46 0.93 1.45 0.40 1.43 1.25 Ch~~~Y: 7/.3u/fo J

84.00 : 1.39 1.09 0.75 2.59 0.93 1.47 0.40 1.44 1.32 ~Chk: /'86.00 I 1.41 1.01 0.75 2.78 0.94 1.49 0.40 1.44 1.43 ._:4

• BB.OO : 1.44 0.92 0.50 2.05 0.90 1.39 0.39 {),95 1.04
90.00 : 1.45 0.91 0.50 2.06 0.90 1. 39 0.39 0.95 1.04
92.00 : 1.46 0.B9 0.50 2.11 0.90 1.40 0.39 0.95 1.07
94.00 : 1.45 0.92 0.50 2.03 0.90 1.39 0.39 0.95 1.03
96.00 : 1.43 0.99 0.75 2.85 0.94 1.50 0.40 1.45 1.46
9B.00 : 1.41 1.05 0.75 2.6B 0.94 1.4B 0.40 1.44 1.37

• 100.00 I 1.41 1.05 0.75 2.bB 0.94 1.4B 0.40 1. 44 1.37
102.00 : 1.00 0.95 0.75 2.97 0.95 1. 52 0.40 1.45 1.53
104.00 : 1.00 1.07 0.75 2.b3 0.93 1.4B 0.40 1.44 1.34
106.00 : 1.00 1.07 0.75 2.63 0.93 1.4B 0.40 1.44 1.34
10B.00 : 1.00 0.97 0.75 2.90 0.95 1.51 0.40 1.45 1.49
110.00 : 1.00 1. 41 0.75 2.00 0.89 1.38 0.39 1.43 1.01

• 112.00 : 1.00 1.51 1.00 2.49 0.93 1.46 0.40 1. 91 1.27
114.00 : 1.00 1.49 1.00 2.52 0.93 1.46 0,40 1. 91 1.28
116.00 : 1.00 1.24 0.75 2.27 0.92 1.43 0.39 1.43 1.15
119.00 : 1.00 1.07 0.75 2.64 0.94 1.49 0.40 1.44 1.35
120.00 : 1.00 0.9B 0.75 2.B6 0.94 1.50 0.40 1.45 1.47
120.50 : 1.00 0.93 0.75 3.03 0.95 1.52 0.40 1.45 1.56

• 122.00 : 1.00 0.9B 0.75 2.B7 0.94 1.50 0.40 1. 45 1.47
122.65 : 1.00 0.97 0.75 2.92 0.95 1. 51 0.40 1.45 1.50
123.55 : 1.00 1. 78 1.00 2.11 0.90 1.40 0.39 1. 90 1.07
124.00 : 1.00 1. 79 1.00 2.10 0.90 1.40 0.39 1.90 1.06

•

•

•

•

•

•
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C!lecked by:

Levee Bank Protection Computation JPwt 7/.Jo ?
Salt River Channelization DwgChk:

Brade Control 14 to Brade Control i5

• FILE: BANK250.WK1
DATE: 07.'25/90

SECNO To TDPWlD HVDDEP KS5

• 0.00 2.05 1000.16 19.39 0.90
2.00 2.23 995.81 18.54 0.90
4.00 1. 93 1065.85 IB.51 0.90
6.00 1.B7 1102.50 IB.02 0.89
8.00 1.82 113B.16 17.61 0.89

• 10.00 1. 71 1187.46 17.31 0.89
12.00 1. 60 1239.01 17.04 0.89
14.00 1.51 1295.02 16.69 0.89
15.40 1.41 1352.42 16.41 0.88
15.00 1. 35 1358.20 16.75 0.B8
17.50 1.34 1359.60 16.74 0.88

• 19.00 1. 55 1163.73 18.52 0.89
19.20 1.44 1167.30 19.15 0.89
21.50 1. 52 1121.54 19.44 0.90
24.00 1.08 1093.52 19.02 0.90
24.50 1. 37 1102.90 20.72 0.90
26.00 1.37 1110.18 20.61 0.90

• 27.00 1. 36 1105.26 20.74 0.90
28.00 1. 36 109B.18 20.92 0.90
30.00 1.39 1076.91 21.08 0.90
32.00 1. 35 1069.47 21.6B 0.90
34.00 1. 36 105B.81 21.77 0.90
30.00 1.1B 1086.13 22.72 0.91

• 38.00 1.42 1019.62 22.12 0.91
40.00 1.49 991.25 22.24 0.91
42.00 1.49 989.27 22.26 0.91
44.00 1.55 971.96 22.18 0.91
46.00 1. 54 976.37 22.17 0.91
48.00 1.50 980.57 22.36 0.91

• 50.00 1.45 993.08 22.48 0.91
52.00 1.41 1002.35 22.54 0.91
54.00 1. 39 1009.56 22.59 0.91
50.00 1. 35 1018.85 22.63 0.91
58.00 1.33 1025.90 22.67 0.91
60.00 1. 30 1035.06 22.71 0.91

• 62.00 1.25 1045.46 22.97 0.91
64.00 1.26 .1052.22 22.74 0.91
M.OO 1.24 1060.21 22.75 0.91
68.00 1. 22 1067.20 22.16 0.91
69.50 1. 21 1074.05 22.72 0.91
70.50 1.19 1016.18 22.89 0.91

• 72.00 1.20 1059.33 23.12 0.91
74.00 1.21 1038.57 23.47 0.91
16.00 1.17 1054.42 23.49 0.91
78.00 1.12 1078.27 23.55 0.91
80.00 1. 06 1104.23 23.63 0.91

•



i

•
82.00 0.99 1139.30 23.73 0.91
84.00 0.92 1175.41 23.80 0.90
86.00 0.84 1222.28 23.90 0.90
88.00 0.76 1254.30 24.9b 0.90 l..• 90.00 0.74 1274~73 24.87 0.90
92.00 0.72 1293.43 24.89 0.90
94.00 (US 1273.01 24.73 .. 0.90
96.00 0.81 1235.60 24.55 0.90 .'98.00 0.88 1201.18 24.37 0.90

• 100.00 0.88 1203.95 24.30 0.90
102.00 1.12 1085.26 23.95 0.91
104.00 1.25 1069.46 22.64 0.91
106.00 1.25 1063.86 22.73 0.91
108.00 1.13 1103.72 23.01 0.91
110.00 1.63 952.29 22.52 0.91

• 1l2. (l() 1.75 925.80 22.40 0.91
114.00 1.73 927.09 22.45 0.91
116.00 1.45 988.32 22.93 0.91
118.00 1.26 1045.69 23.26 0.91
120.00 1.16 1080.20 23.40 0.91
120.50 1.10 1087.84 23.84 0.91

• 122.00 1.15 1085.11 23.39 0.91
122.65 1.13 10B6.28 23.59 0.91
123.55 1. 97 1071.45 18.S1 0.90
124.00 2.00 1064.50 18.82 0.90

Levee Sa FILE: BANK250.W
Salt Riv DATE: 07i25/90

• Brade Co

FILE:
DATE: SF = 1.30

:NORTH BAPJK:

• SELlm Kr Ai Ki Td D50 E Cb C1 Ca Til CHCK

0.00 : 1.00 0.00 1.00 1. 85 1.00 2.03 0.90 1.39 0.53 2.56 1.38
2.00 : 1.00 0.00 1.00 2.01 1.00 1.87 0.8B 1.36 0.53 2.54 1.27
4.00 : 1.00 0.00 1.00 1.13 1.00 2.17 0.91 1.41 0.53 2.57 1.48
6.00 : 1.00 0.00 1.00 1.67 1.00 2.25 0.91 1.42 0.53 2.58 1.54

• 8.00 : 1.00 0.00 1.00 1.62 1.00 2.32 0.92 1.43 0.53 2.58 1.59
10.00 : 1.00 0.00 1.00 1.52 1.00 2.47 0.93 1.45 0.54 2.60 1.71
12.00 : 1.00 0.00 1.00 1.42 0.75 1.99 0.89 1.3B 0.53 1. 91 1.35
14.00 : 1.00 0.00 1.00 1.34 0.75 2.11 0.90 1.40 0.53 1.92 1.44
15.40 : 1.00 0.00 1.00 1.25 0.75 2.26 0.91 1.42 0.53 1. 93 1.55
15.60 : 1.00 0.00 1.00 1.19 0.75 2.36 0.92 1.44 0.54 1. 94 1.63

• 17.50 : 1.00 0.00 1.00 1.18 0.75 2.38 0.92 1. 44 0.54 1.94 1.64
19.00 : 1.00 0.00 1.00 1.38 0.75 2.04 0.90 1.39 0.53 1.92 1.38
19.20 : 1.00 0.00 1.00 1. 29 0.75 2.19 0.91 1.41 0.53 1. 93 1.50
21.50 : 1.00 0.00 1.00 1.36 0.75 2.07 0.90 1.39 0.53 1.92 1.41
24.00 : 1.00 0.00 1.00 1. 51 0.75 1.87 0.88 1.36 0.53 1.91 1.27
24.50 : 1.00 0.00 1.00 1.23 0.75 2.29 0.92 1.43 0.53 1. 93 1.57
26.00 : 1.00 0.00 1.00 1.23 0.75 2.29 0.92 1.43 0.53 1.93 1.57• 27.00 : 1.00 0.00 1.00 1.22 0.75 2.30 0.92 1.43 0.53 1.94 1.58
28.00 : 1.34 0.00 1.00 1. 64 1.00 2.29 0.92 1. 43 0.53 2.58 1.57
30.00 : 1.33 0.00 1.00 1.b7 1.00 2.25 0.91 1.42 0.53 2.58 1.54
32.00 : 1.33 0.00 1.00 1. 62 1.00 2.32 0.92 1.43 0.53 2.58 1.59

•
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34.00 : 1.32 0.00 1.00 l.b2 1.00 2.32 0.92 1.43 0.53 2.58 1.59
30.00 : 1.34 0.00 1.00 1. 43 1.00 2.63 0.93 1. 48 0.54 2.61 1.82
38.00 : 1.29 0.00 1.00 Lbo 1.00 2.26 0.91 1. 42 0.53 2.58 1.55

• 40.00 : 1.27 0.00 1.00 1.72 LOCI 2.19 0.91 1.41 0.53 2.57 1.49
42.00 : 1.27 0.00 1.00 1.72 1.00 2.18 0.91 1.41 0.53 2.57 1.49
44.00 1.26 0.00 1.00 1. 78 1.00 2.12 0.90 1.40 0.53 2.56 1.44
40.00 1.26 0.00 1.00 1.77 1.00 2.13 0.91 1.40 0.53 2.56 1.45
48.00 1.27 0.00 1.00 1.73 1.00 2.17 0.91 1.41 0.53 2.57 1.48
50.00 1.00 0.00 1.00 1.32 0.75 2.14 0.91 1.40 0.53 1.92 1.46

• 52.00 1.00 0.00 1.00 1.28 0.75 2.20 0.91 1.41 0.53 1. 93 1.50
54.00 1.00 0.00 1.00 1.26 0.75 2.23 0.91 1.42 0.53 1.93 1.53
5b.00 1.00 0.00 1.00 1. 23 0.75 2.30 0.92 1.43 0.53 1.93 1.5B
58.00 I 1.00 0.00 1.00 1.21 0.75 2.33 0.92 1.43 0.53 1.94 1.bO
60.00 : 1.00 0.00 1.00 1.18 0.75 2.39 0.92 1.44 0.54 1. 94 1.64
62.00 : 1.00 0.00 1.00 1.14 0.75 2.48 0.93 1.40 0.54 1. 95 1.72

• 64.00 : 1.00 0.00 1.00 1.14 0.75 2.47 0.93 1.45 0.54 1.95 1.70
66.00 : 1.00 0.00 1.00 1.12 0.75 2.51 0.93 1. 46 0.54 1.95 1.73
b8.00 : 1.00 0.00 1.00 1.11 0.75 2.55 0.93 1.47 0.54 1.95 1.77
69.50 : 1.00 0.00 1.00 1.10 0.75 2.57 0.93 1.47 0.54 1. 96 1.7B
70.50 : 1.00 0.00 1.00 1. 08 0.75 2.61 0.93 1.47 0.54 1.96 1.82
72.00 : 1.00 0.00 1.00 1.09 0.75 2.59 0.93 1.47 0.54 1. 90 1.80

• 74.00 : 1.00 0.00 1.00 1.10 0.75 2.50 0.93 1.47 0.54 1. 95 1.78
70.00 : 1.00 5.00 1.09 Lib 0.75 2.44 0.93 1.45 0.54 1.95 1.08
7B.00 : 1.00 7.00 1.12 1.14 0.75 2.47 0.93 1.45 0.54 1.95 1.71
BO.OO : 1.00 10.00 1.17 1.13 0.75 2.50 0.93 1.40 0.54 1.95 1.73
82.00 : 1.00 13.00 1.22 1.10 0.75 2.57 0.93 1.47 0.54 1.90 1.78
B4.00 : 1.00 13.00 1.22 1.02 0.75 2.77 0.94 1.49 0.54 1. 97 1.93

• Bo.OO : 1.00 16.00 1.2B 0.97 0.50 1.94 0.89 1.37 0.53 1.27 1.32
B8.00 : 1.00 IB.OO 1.31 0.90 0.50 2.09 0.90 1.40 0.53 1.28 1.43
90.00 : 1.00 20.00 1.34 0.90 0.50 2.10 0.90 1.40 0.53 1.28 1.43
92.00 : 1.00 17.00 1.29 0.84 0.50 2.24 0.91 1.42 0.53 1.29 1.53
94.00 : 1.00 15.00 1.26 0.B5 0.50 2.21 0.91 1. 42 0.53 1.29 1.51
90.00 : 1.00 16.00 1.28 0.93 0.50 2.02 0.90 1.38 0.53 1.2B 1.37

• 98.00 : 1.00 9.00 1.16 o.n 0.50 2.04 0.90 1.39 0.53 1.28 1.39
100.00 : 1.00 0.00 1.00 O.BO 0.50 2.36 0.92 1.44 0.54 1.29 1.63
102.00 : 1.00 0.00 1.00 1.02 0.50 l.B5 0.8B 1.30 0.53 1.27 1.25
104.00 : 1.45 0.00 1.00 1.64 1.00 2.29 0.92 1.43 0.53 2.58 1.57
100.00 : 1.45 0.00 1.00 1.04 1.00 2.29 0.92 1.43 0.53 2.58 1.51
108.00 : 1.48 0.00 1.00 1. 51 1.00 2.48 0.93 1.40 0.54 2.60 1.72

• 110.00 : 1.37 0.00 1.00 2.04 1.25 2.31 0.92 1.43 0.53 3.23 1.5B
112.00 : 1.35 0.00 1.00 2.10 1.25 2.18 0.91 1.41 0.53 3.21 1.49
114.00 : 1.00 0.00 1.00 1. 58 1.00 2.38 0.92 1.44 0.54 2.59 1.64
116.00 : 1.00 0.00 1.00 1.32 0.75 2.13 0.91 1.40 0.53 1.92 1.41>
118.00 I 1.00 0.00 1.00 1.15 0.75 2.4b 0.93 1.45 0.54 1.95 1.70
120.00 1.00 0.00 1.00 1.05 0.75 2.68 0.94 1.48 0.54 1.96 1.87

• 120.50 1.00 0.00 1.00 1. 00 0.75 2.B2 0.94 1.50 0.55 1.98 1.98
122.00 1.00 0.00 1.00 1. 04 0.75 2.70 0.94 1. 48 0.54 1.97 1.8B
122.65 1.00 0.00 1.00 1. 03 0.75 2.75 0.94 1.49 0.54 1. 97 1.92
123.55 1.00 0.00 1.00 1.77 1.00 2.13 0.91 1.40 0.53 2.56 1.45
124.00 1.00 0.00 1.00 1. 79 1.00 2.09 0.90 1.40 0.53 2.56 1.43

•

•
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levee BaKI FILE: BAtiK250.W
Sal t Ri v DATE: 07125/90
Grade Co

• FILE:
DATE:

lSDUTH BANK:
SECNO Kr Td 1)50 E tb Cl ta Ta CHCK

• 0.00 : 1.00 1. 85 1.00 2.03 0.90 1.39 0.53 2.56 1.38
2.00 1 1.00 2.01 1.00 1.87 O.BB 1.36 0.53 2.54 1.27
4.00 : 1.15 1. 99 1.00 1.89 O.BB 1.36 0.53 2.54 1.2B
6.00 1 1.17 1.96 1.00 1. 92 0.B9 1.37 0.53 2.55 1.30
B.OO : 1.19 1. 93 1.00 1.95 0.B9 1. 37 0.53 2.55 1.32

• 10.00 1 1.21 1.84 1.00 2.04 0.90 1.39 0.53 2.56 1.39
12.00 : 1.24 1.76 1.00 2.14 0.91 1.40 0.53 2.56 1.46
14.00 : 1.27 1. 70 1.00 2.22 0.91 1.42 0.53 2.57 1.52
15.40 1.29 1.61 1.00 2.34 0.92 1.44 0.53 2.5B l.bl
15.60 1.30 1.55 1.00 2.42 0.92 1.45 0.54 2.59 1.67
17.50 1.30 1. 54 1.00 2.44 0.93 1. 45 0.54 2.59 1.69

• 19.00 1.20 1.66 1.00 2.26 0.91 1.42 0.53 2.58 1.55
19.20 1.20 1.55 1.00 2.43 0.92 1.45 0.54 2.59 1.68
21.50 1.18 1.61 1.00 2.34 0.92 1.44 0.53 2.58 1.61
24.00 1.00 1. 51 0.75 1.87 0.B8 1.36 0.53 1. 91 1.27
24.50 1.00 1.23 0.75 2.29 0.92 1.43 0.53 1.93 1.57
26.00 1.00 1.23 0.75 2.29 0.92 1.43 0.53 1.93 1.57
27.00 1 1.00 1.22 0.75 2.30 0.92 1.43 0.53 1. 94 1.58• 28.00 : 1.00 1.23 0.75 2.30 0.92 1.43 0.53 1. 94 1.58
30.00 : 1.00 1.25 0.75 2.25 0.91 1.42 0.53 1. 93 1.54
32.00 : 1.00 1. 22 0.75 2.31 0.92 1. 43 0.53 1. 94 1.59
34.00 : 1.00 1.23 0.75 2.29 0.92 1.43 0.53 1. 93 1.57
36.00 : 1.00 1. 07 0.75 2.M 0.94 1.4B 0.54 1. 96 I.B4
38.00 : 1.00 1.29 0.75 2.19 0.91 1.41 0.53 1. 93 1.50• 40.00 : 1.00 1. 35 0.75 2.0B 0.90 1. 40 0.53 1. 92 1.42
42.00 : 1.00 1.3b 0.75 2.0B 0.90 1.40 0.53 1. 92 1.42
44.00 : 1. 00 1. 41 0.75 2.00 0.89 1. 3B 0.53 1. 91 1.36
4b.00 : 1.00 1.40 0.75 2.01 0.90 1.38 0.53 1.92 1.37
4B.00 : 1.27 1. 73 1.00 2.17 0.91 1.41 0.53 2.57 1.48
50.00 : 1.27 1.6B 1.00 2.24 0.91 1.42 0.53 2.57 1.54• 52.00 : 1.2B 1. 64 1.00 2.29 0.92 1.43 0.53 2.5B 1.57
54.00 : 1.28 1.62 1.00 2.32 0.92 1.43 0.53 2.5B l.bO
5b.00 : 1.29 1.5B 1.00 2.3B 0.92 1.44 0.54 2.59 1.63
58.00 : 1.29 1.56 1.00 2.41 0.92 1.45 0.54 2.59 1.66
60.00 : 1.30 1. 53 1.00 2.45 0.93 1.45 0.54 2.60 1.69
62.00 : 1.31 1.49 0.75 1.90 0.B8 1.3b 0.53 1. 91 1.2B• 64.00 : 1.31 1. 50 0.75 1.88 O.BB 1.36 0.53 1. 91 1.27
66.00 : 1.32 1.4B 0.75 1.90 O.BB 1.3b 0.53 1. 91 1.29
6B.00 : 1.32 1.4b 0.75 1. 93 0.B9 1.37 0.53 1. 91 1.31
69.50 : 1.33 1.46 0.75 1.93 0.B9 1. 37 0.53 1. 91 1.31
70.50 : 1.33 1. 43 0.75 1. 97 0.B9 1.3B 0.53 1.91 1.33
72.00 : 1.32 1.44 0.75 1. 96 0.B9 1.38 0.53 1. 91 1.33• 74.00 : 1.30 1.43 0.75 1. 97 0.B9 1.38 0.53 1. 91 1.34
70.00 I 1.31 1.39 0.75 2.02 0.90 1.39 0.53 1.92 1.3B
iB.OO : 1.33 1.35 0.75 2.09 0.90 1.40 0.53 1.92 1.42
80.00 : 1.34 1.29 0.75 2.19 0.91 1.41 0.53 1.93 1.50
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82.00 : 1.37 1.23 0.75 2.30 0.92 1.43 0.53 1. 93 1.58
B4.00 : 1.39 1.16 0.75 2.44 0.93 1.45 0.54 1.95 1.6B
86.00 : 1.41 1. 07 0.75 2.M 0.94 1.4B 0.54 1. 96 1.B4

• BB.OO : 1.44 0.99 0.50 1.90 0.B9 1.36 0.53 1.27 1.29
90.00 : 1.45 0.97 0.50 1.94 0.B9 1.37 0.53 1.27 1.32
92.00 : 1.46 0.95 0.50 1.9B 0.B9 1.3B 0.53 1.28 1.35
94.00 : 1.45 0.9B 0.50 1. 92 0.B9 1. 37 0.53 1.27 1.30
S'6.00 : 1.43 1.05 0.75 2.70 0.94 1.4B 0.54 1.97 1.BB
9B.00 : 1.41 1.12 0.75 2.51 0.93 1.46 0.54 1.95 1. 74

• 100.00 : 1.41 1.12 0.75 2.51 0.93 1. 46 0.54 1. 95 1.74
102.00 : 1.00 1.02 0.75 2.77 0.94 1.49 0.54 1.97 1.94
104.00 : 1.00 1.13 0.75 2.49 0.93 1.46 0.54 1. 95 1.72
106.00 : 1.00 1.13 0.75 2.49 0.93 1.46 0.54 1.95 1.72
10B.00 : 1.00 1.02 0.75 2.76 0.94 1.49 0.54 1. 97 1.93
110.00 : 1.00 1.49 0.75 1. 90 0.B8 1. 36 0.53 1. 91 1.28

• 112.00 : 1.00 1.60 1.00 2.35 0.92 1.44 0.54 2.59 1.62
114.00 : 1.00 1. 59 1.00 2.38 0.92 1.44 0.54 2.59 1.64
116.00 : 1.00 1.32 0.75 2.13 0.91 1.40 0.53 1.92 1.46
118.00 : 1.00 1.15 0.75 2.46 0.93 1. 45 0.54 1. 95 1.70
120.00 : 1.00 1.05 0.75 2.b9 0.94 1.48 0.54 1.96 1.87
120.50 : 1.00 1.00 0.75 2.B2 0.94 1.50 0.55 1. 98 1.9B

• 122.00 : 1.00 1.04 0.75 2.70 0.94 1.4B 0.54- 1. 97 l.BB
122.65 : 1.00 1. 03 0.75 2.75 0.94 1.49 0.54 1. 97 1.92
123.55 : 1.00 1.77 1.00 2.13 0.91 1.40 0.53 2.56 1.45
124.00 : 1.00 1. 79 1.00 2.09 0.90 1.40 0.53 2.56 1.43
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2. The following criteria for the apparent opening size (AOS) must be met:

a. For soil with less than 50 percent of the particles by weight passing
a U.s. No. 200 sieve, AOS < 0.6 mm (0.024 in) (greater than #30 U.S. '
Std. Sieve).
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'1. ' The fabric must be able to transmit water faster than the soil.

b. For soil with more than 50 percent of the particles by weight passing
a U.S. No. 200 sieve, AOS < 0.297 rrm (0.012 in) (greater that #50
U.S. Std. Sieve). .
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Appendix D

Key to Cross Section Labeling



•
Rio Salado HEC-2 Stationing

• Station River Mile Station River Mile
0.000 21.399 66.000 22.610
2.000 21.429 68.000 22.644
4.000 21.467 69.300 22.664

• 6.000 21.505 70.300 22.681
8.000 21.543 72.000 22.710
10.000 21.581 74.000 22.742
12.000 21.619 76.000 22.775
14.000 21.649 78.000 22.808

• 15.400 21.672 80.000 22.841
15.600 21.675 82.000 22.874
17.300 21.704 84.000 22.907
19.000 21.737 86.000 22.940

• 21.500 21.771 88.000 22.973
24.000 21.798 90.000 23.005
24.600 21.809 92.000 23.038
26.000 21.843 94.000 23.070
26.450 21.851 96.000 23.109

• 27.000 21.879 98.000 23.153
28.000 21.908 100.000 23.200
30.000 21.945 102.000 23.252
32.000 21.981 104.000 23.293
34.000 22.018 106.000 23.334• 36.000 22.057 108.000 23.375
38.000 22.099 110.000 23.417
40.000 22.140 112.000 23.456
42.000 22.182 114.000 23.492

• 44.000 22.224 116.000 23.529
46.000 22.266 118.000 23.566
48.000 22.308 119.800 23.601
50.000 22.345 120.420 23.610
52.000 22.380 120.500 23.611• 54.000 22.412 122.000 23.639
56.000 22.445 122.650 23.651
58.000 22.478 123.550 23.667
60.000 22.512 124.000 23.676

• 62.000 22.545 126.000 23.713
64.000 22.578 128.000 23.751
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