
•

•

•

•

Preliminary Technical Data Notebook (TDN)

Salt River Channelization
Floodplain Delineation Study

48th Street to Southern Pacific Railroad Salt River Bridge

•

•

•

•

•

•

•

Pre r r"'~y of
Flood Con r

'C () Me library
~ r to
~ .,
Lt J LJ Ie, no

Phoenix, AZ 85009

Project No. 906345B
Salt River Flood Plain Revisions

Prepared for

Rio Salado Task Force
City of Tempe

Tempe, Arizona

by

CRSS Civil Engineers, Inc.
4041 North Central Avenue, Suite 650

Phoenix, Arizona 85012

March 1992



•

•

•

•

•

•

•

•

•

•

•

Project No. 906345B
Salt River Flood Plain Revisions

Preliminary Technical Data Notebook (TDN)

Salt River Channelization
Floodplain Delineation Study

48th Street to
Southern Pacific Railroad

Salt River Bridge



•

'.
•

DOCUMENTATION ABSTRACTS

SECTION 1: GENERAL INFORMATION

• SECTION 2: MAPPING INFORMATION

SECTION 3: HYDROLOGY

• SECTION 4: HYDRAULICS

•

•

•

•

•

•

1



•

•

•

•

•

•

•

•

•

•

•

II STUDY DOCUMENTATION ABSTRACT IIINITIAL STUDY I lRESTUDY! !LOt.lRI IOTHERDI Page 1~
,

I SECTION 1: GENERAL INFOR~ATION I
1A COMMUNITY City of Tempe
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1F STUDY CONTRACTOR CRSS Civi.l Engineers, Inc.

CONTACT< S) Georqe K. Cotton, Project Manaqer

ADDRESS 4041 N. Central Ave., Suite 650
Phoenix Arizona 85012

PHONE I

INTERNAL REF i (602) 263-5309

1G
I

TECH. REVIEWER (FEMA)
PHONE

II
-

1H FEMA REGIONAL REVIEWER
I PHONEI

1I STATE REVIEWER
PHONE

1J LOCAL REVIEWER James E. Bond Senior Civil Enaineer

PHONE citv of TemDe
602/350-8897 I

1K RIVER OR STREA~ NAME
; Salt River

1L REACH DESCRIPTION Firm Panel Nos. 2155 & 2165 of 4350 I

(FIR~ PANEL &EPA REACH i) I

HI STUDY TYPE (Riverine, Riverine

Ailuvilli Flln,etc)

I SECTION 2: ~APP1NG INFORMATION II I
2A USGS QUAD SHEET(S) TemDe

28 MAPPING FOR HYDROLOGIC Hvdroloaic studv bv others, Reference: Corps of

STUDY Enaineers Los Anaeles District "Studv for Flood

TYPE/SOURCE Control Alternatives to rliff Dam." Octobpy lqAA

SCALE N/A
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I
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3B STOR~ DURATION
..
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..

3C HYETOGRAPH TYPE n/a
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3F RAINFALL A~OUNTS AND n/a
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3G UNIQUE CONDITIONS AND Peak flows at eastern Tempe as descr~lOed by tne
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(Qgency, dQte, comments)
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~A MODEL OR METHOD USED

( I nc Iud I n9 vendor Qnd HEC-2· Boss version 2.0

version description)

~B REGIME ~ri,..",'

IJ-C FREQUENCIES FOR WHICH
PROFILES WERE COMPUTED 5. 10. 25. 50 100 SPF

~D METHOD OF FLOODWAY
CALCULATION Channelized river is considered to be the
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ttE UNIQUE CONDITIONS AND
PROBLEMS
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I. INTRODUCTION

1.1 Purpose

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 (Corporate limit map) (see Figure 1). This report covers the first phase of

river channel improvements which were constructed by the Arizona Department of

Transportation (ADOT) in conjunction with the construction of the East Papago Freeway

(Loop 202), Hohokam Expressway (State Route 143), and State Route 153. The ADOT

segment of construction begins 1.06 miles west of the jurisdictional boundary between the

communities of Tempe and Phoenix and terminates 1500 feet west of the Southern Pacific

Railroad Salt River Bridge. The portion of the ADOT river channel improvements that are

constructed within the jurisdictional limits of the City of Tempe have been incorporated by

Tempe into the general plan for river corridor improvements, known as Tempe Rio Salado,

which covers the entire reach of the Salt River through Tempe. Tempe subsequently

retained CRSS Civil Engineers, Inc., to complete the 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 are being submitted for two distinct reaches of the Salt

River through Tempe. The two reaches are distinguished by a bedrock outcrop and the

approach embankments for the Southern Pacific bridge and the Mill Avenue bridge, both of

which are located on that outcrop. This report includes technical data for the reach from the

beginning of the ADOT channelization project to the Southern Pacific Railroad bridge. As

built information for the ADOT project is provided and design plans for the intervening

reach between the termination of the ADOT project and the Southern Pacific bridge are

provided. The river reach upstream of the Southern Pacific Railroad bridge is presented as

unchanged. Construction of additional channel improvements has begun for this reach;

however, for the purposes of this report, the pre-construction channel condition provides

the most conservative analysis of the 1oo-year water surface in this reach.

At least three phases of construction are currently planned for the Tempe Reach (Southern

Pacific Railroad bridge to one-quarter mile east of McClintock Drive). The first phase of

channel construction began January 1991 and is scheduled to be completed in July 1992.

This phase includes levee and grade control construction, utility relocations, and partial

channel excavation. Phase 2 is scheduled to begin July 1992 and includes levee
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construction, the Indian Bend Wash confluence drop structure, and the remaining channel

excavation. Phase 3 is located upstream of the McClintock Drive bridge and involves

several jurisdictions in addition to Tempe. Phase 3 is in the planning stages and involves

the upstream guide banks and water control features for the upstream channel reach.

1.2 Background

The planning for freeway corridors in eastern Phoenix for the East Papago Freeway

evaluated several alternatives that were within the Salt River floodplain (see location map,

Figure 2). Studies were prepared (SLA, 1987a: SLA, 1987b; JCE, 1987; ) which

evaluated the impacts of river mechanics, floodplain management and environmental

conditions on the river environment. Public hearings were conducted to solicit public

comment on corridor alternatives, and regular coordination meetings were conducted with

affected municipal and state agencies. The preferred corridor and general plan for the

highway alignment (ADOT, 1987c) included channelization of the Salt River.

Channelization had the advantage of significantly reducing the length of two new Salt River

bridges planned as part of the East Papago Freeway (State Route 153 and State Route 143)

and a new county road bridge at Priest Drive. The lowered cost for bridge construction

more than offset the estimated cost of channel construction and environmental mitigation.

The overall purpose of the channelization was to reclaim land from the Salt River floodplain

and floodway for the East Papago Freeway. The operational objectives for the channel

design became flood protection and channel stabilization, including erosion controL

Secondary uses for the channel were also incorporated by Tempe to meet the objectives of

the Rio Salado Masterplan, which included recreational use and improved aesthetics.

Issues related to wildlife habitat were addressed in the 404 Permit and included replacement

in-kind of lost habitat to areas adjacent to the new channel boundary.

-2-
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II. GENERAL DOCUMENTATION AND CORRESPONDENCE

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

elevation:

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

owners and jurisdictions.

(b) Letter notifying the Arizona Department of Water Resources of the floodway revision.

(c) Letter notifying the Flood Control District of Maricopa County of floodway/floodplain

revision.

(d) Letter notifying the City of Phoenix, Floodplain Manager (Mr. Paul Kienow) of

floodway/floodplain revision.

(e) Tempe City Council approval of revisions to Salt River Floodway/Floodplain.

(0 Backup documentation by Tempe City Engineer (Mr. Lee Quaas) on Salt River

floodway/floodplain revisions.

g) Intergovernmental Agreement between the State of Arizona, the Flood Control District

of Maricopa County, and the City of Tempe, October 1989.

(h) Correspondence:

i) Quaas to Lenaburg, 8/21/91

Letter of Map Revision for Salt River

ii) Locke to Bond, 9/13/91

FEMA Reply to (h.i)

iii) Rerick to Bond, 9/12/91

Flood Control District of Maricopa County Review comments on

Preliminary Technical Data Notebook.

iv) Miller to Bond, 10/4/91

Arizona Department of Water Resources Review comments on

Preliminary Technical Data Notebook
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v) Johnson to Bond, received by Tempe 12/2/91

Information regarding Salt River 1oo-year Flood peak discharges

(h) Project Plans:

i) As-built project plans, certified by a registered professional engineer in the State

of Arizona for the ADOT reach (ending 1500 feet west of the Southern Pacific

Railroad Salt River Bridge).

ii) A portion of project plans, certified by a registered engineer in the State of

Arizona, for the Tempe reach (beginning at the termination of the ADOT project

and continuing to the Southern Pacific Railroad bridge).

iii) Flood Insurance Rate Maps (Map Number 04013 C 2165D, Panels 2165 of

4350, and 2155 of 4350), Effective date, April 15, 1988.

-6-
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III. MAPPING AND SURVEY INFORMATION

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.. The topographic

information shown on the ADOT channel plans is 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 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 800 feet

downstream of the 1-10 Salt River bridge (CaE Cross-section 16.733).

The accuracy of the 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.

-7-
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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
uency Salt River at Mill Avenue Brid e*

•

•

•

Frequency

5

10

20

50

100

200

500

*from Table 1, LA ACE (1988)

40,000

93,000

135,000

160,000

215,000

275,000

330.000

•

•

•

•

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

Salt River at Mill Avenue. This flood, together with the 100-year flood, provided design

discharges for the channelization for the ADOT reach of the Salt River.

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. The hydrology for the channelization maintains the corresponding

pattern of hydrograph peak attenuation in the channel reach from Mill Avenue to 1-10. The

downstream boundary conditions for the watersurface profile analysis are also unchanged.

-8-
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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, low periods 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 clam

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.

3. For channel design, the unattenuated peak flows were used for determination of

hydraulic conditions and for computation of freeboard. For this letter of map revision,

the current FIS flood hydrology is used (see Appendix A, Correspondence: Johnson to

Bond, 12/19/91)

-9-
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V. HYDRAULIC ANALYSIS

5.1 Description of Changed Hydraulic Conditions

The Salt River channelization for the East Papago Freeway (Phase I of the Tempe Rio

Salado Salt River Channelization) changes the alignment, profile and typical cross section

shape for the Salt River for a 3.0 mile reach from 40th Street to the Southern Pacific.

Railroad Salt River bridge (see Figure 2). The design features of the channel include levee

embankments, bank protection, grade control structures, penetrations for tributary

drainage, and bridges.

The revised alignment for Salt River channel bypasses a long, existing channel bend

between 48th Street and 52nd Street, and shifts the floodway about 0.4 miles to the south.

The new alignment provides a gradual change in channel direction along a I-degree curve

(about a 5000 ft radius) from Priest Drive to 48th Street and then ties to existing levees at

Sky Harbor Airport. Due to the elimination of the channel bend, the overall length of the

Salt River is decreased by 1600 feet for this reach.

The reduced length of the channel increases the grade of the river slightly. To stabilize the

channel invert, three new grade control structures were incorporated into the channel bed at

approximately one-mile intervals (see Figure 3) and a natural bedrock outcrop. An existing

grade control structure is located immediately downstream of the 1-10 bridge at the

downstream limit of the design reach. The first grade control structure was constructed off

site at the Sky Harbor ILS encroachment to control excessive scour at this location. The

second constructed grade control structure is located immediately downstream of the new

bridge for the Hohokam Expressway (SR 143) and serves to maintain river bed elevations

near that bridge foundation. The third grade control structure utilizes a natural outcropping

of bedrock which occurs near the Priest Drive bridge. The fourth grade control structure is

located near the upstream limit of the Phase I Channelization, about i 500 feet downstream

of the Southern Pacific Railroad Salt River bridge.

The new channel section has a composite trapezoidal shape that includes a main channel

and a low-flow channel (see Figure 4). The main channel banks are at a slope of 3

horizontal to 1 vertical and are protected with a composite system of cemented alluvial

material and gabion slope mattress. The bottom width of the channel varies from 960 to

-10-
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860. The channel is generally narrower in the upper reach east of Priest Drive, where

existing landfills (on the south bank) and freeway alignment (on the north bank)

constrain the channel section. The channel section also includes an unstabilized,

meandering lowflow channel which is 400 feet wide and 3.0 feet deep.

Several design conditions were imposed on the floodplain hydrology of the Salt River

channel design. First, an assumption of no peak flow attenuation in the Salt River channel

reach from Mill Avenue to 1-10 was made. This increased peak discharge in the Phase I

Channel Reach and the downstream Sky Harbor Reach. Second, the hydraulic analysis

used updated topographic data (ADOT, March-April, 1987) for the Sky Harbor reach

which shows the as-built channel conditions. Third, the main channel and overbank

roughness was increased from 0.030 and 0.040 to 0.035 and 0.050, respectively, to

account for an observed increase in riparian vegetation. Next, downstream boundary

conditions for the Tempe reach of the Salt River were established based on the first two

conditions. A comparison between the original COE 100-year water surface profile and the

revised 100-year water surface profile found that, at the downstream limit of the East

Papago channelization, the difference in the two models was 0.81 feet at the discharge of

215,000 cfs. For design purposes, a new rating relationship was developed for the East

Papago channel based on these channel design conditions. The resulting design rating for

station 100+35 (COE Section 18.417) is provided in Table 2.

TABLE 2

Downstream Stage/Discharge
Rating Station 100+35
(CDE Section 18.417)

•

:e

Discharee

40,000

93,000

135,000

160,000

215,000

296,000

Desien Staee

1108.54

1112.91

1115.69

1118.90

1120.22

1124.22

COE Staee

1108.20

1112.41

1115.08

1116.52

1119.41

1123.23

•

I.

In addition to the channel improvements west of the SPRR Salt River Bridge, the

abandoned Tempe Ash Avenue bridge across the Salt River was demolished. This bridge

was taken out of service over 50 years ago due to the partial structural failure at a pier and

several arch spans. The bridge substructure consisted of eleven massive piers which

-13-
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obstructed over ten percent of the waterway. The removal of the bridge locally improved

flow conditions upstream of that bridge.

For the floodplain analysis, the design hydrology was not used. The baseline water

surface profile computations which are presented in Appendix Blare based on existing

floodplain studies. The water surface profile analysis which is presented in Appendix B2

for the channelized reach uses attenuated peak flows and uses the channel topography

downstream and upstream of the channelization project from the existing floodplain

analysis. The roughness coefficients are those of the existing analysis. The Ash Avenue

Bridge is included in the baseline analysis but is not included in the channelized analysis.

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-, lOO-year, 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 thepurpose 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: channel stability during

extreme flood events, the re-establishment of 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.

-14-
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The Salt River channel bed provides a much coarser gradation of material than is required

for soil cement. To take advantage of this material, the standard soil cement 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 a strict control 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

based designs. The CSA protection extends from mid-bank to the depth of the toedown.

The toedown elevations were 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

compensate for this condition, the CSA protection was covered with native alluvial material

on a 3: 1 slope. The upper portion of the bank 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. This will permit selective revegetation of the channel banks

consistent with the requirements for wildlife and habitat mitigation. 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.

During the design, the composite 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 terrace area. Plans for landscaping of

the channel call for an increased density of planting on the terrace and upper portion of the

channel bank. The ability to revegetate and landscape the channel banks allowed various

aesthetic criteria to be achieved.

The design criteria for the bank protection system requires a toedown depth for the CSA

portion of the bank below the maximum scour depth, with an adequate factor of safety

againstshear force. The slope mattress design was based on the more severe of conditions

of either a factor of safety of 1.5 for the 100-year flood, or a factor of safety of 1.3 for the

Standard Project Flood. In general, the 100-year flood conditions controlled the design.

Computations which check the adequacy of the gabion mattress stability are provided in

appendix B-3.
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5.3.2 Grade Control Structures

Grade control structures are provided in the channel profile at approximately one-mile

intervals along the channel. These structures are designed to retain the channel profile

immediately upstream of the control over the life of the channel. It is anticipated that, due

to a general deficit of sediment supplied to this reach of the Salt River, the channel will

gradually scour to a flatter profile. The resulting displacement in the channel profile at each

grade control structure will then create a drop below each structure. The drop, in turn, will

create a local scour at the base of the drop. The foundation of the grade control structure is

set below the anticipated depth of scour. The design of the grade control structure was

based on the anticipated depth of total scour due to the combination of drop scour and the

long-tenn 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 controlscour stability are found in Appendix B-3

and local scour computations are found in Appendix B-4.

5.3.3 Bridges

The foundations for the two new bridge crossings of the Salt River at the Hohokam

Expressway (SR 153) and Priest Drive consist of a series of bents with circular piers.

Hydraulic losses for these bridges were modeled using the Special Bridge routines

provided in HEC-2. Embedment of the pier caisons was based on the estimated total scour

(local pier scour, estimated event scour, and long-tenn scour). Because of the proximity of

the bridge piers to the channel banks, embedment of the CSA bank protection was

increased in the vicinity of each bridge bent to ensure that the toe of the CSA would not be

undercut by pier scour. Pier scour computations are provided in Appendix B-3.

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

-17-



•

•

•

•

•

•

•

•

•

•

•

C',

debris from the channel as necessary. The bridge structures are maintained by the Arizona

Department of Transportation (SR 143 and SR 153) and the City of Tempe (Priest Drive).

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 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. Plans by the jurisdictions of both Phoenix and

Tempe call 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 construction, these roadway profiles have been set at or above the levee profile.

Criteria for the levee design were developed based on the assumption that the levees would

need to function as such for an indefinite period and that these embankments should 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 design

loo-year flood and at least 1.0 feet of freeboard above the Standard Project Flood.

5.4.2 Closures

The channel levees are penetrated at ten locations for storm drainage outfalls to the Salt

River (see Figure 6) and at one location for a roadway.

The closures are broken into four groups: 1) box culverts, 2) large diameter (48-inch pipe

or larger) pipe outfalls, 3) small diameter pipe outfalls, and 4) roadways. Operational

apsects for each group is described briefly and hydraulic conditions in the Salt River at each

outfall are summarized in Table 3.
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Box Culverts:

• Station 174+39, north bank, a three-cell 16' x 14' (span vs. rise) reinforced

concrete box culvert.

This penetration is for the relocated Old Cross-Cut Canal, which is a major drainageway

from north-central Phoenix to the Salt River. The relocated Old Cross-Cut Canal

discharges to the remnant Salt River channel at elevation 1120.6 and is directed to the box

culvert under Sky Harbor Blvd which outlets directly to the Salt River. During flood stage

on the Salt River, the Cross-Cut Canal will backflow to flood the remnant channel area

north of Sky Harbor Blvd and south of the Grand Canal. No flood gates are provided at

this location since all roadways are constructed above the 100-year flood elevation.. The

City of Phoenix has indicated that land adjacent to Sky Harbor Blvd., all of which is

owned by Phoenix, will be infilled to above the 100-year flood elevation. The pilot

channel which has been provided for the Old Cross-Cut canal in this area will then be

replaced either by an open channel or a culvert.

Large Diameter Pipe:

• Station 160+00+ north bank, a 78-inch outlet for the SR 153 pump station;

• Station 208+70+ north bank, a 96-inch outlet for an existing storm drain at Priest Drive;

and

• Station 238+80+ north bank, a 102-inch outlet for an existing storm drain near Center

Parkway.

• Station 14+00 north bank, 66-inch outlet for Papago Center storm drainage channel.

• Station 411+50 south bank, 72-inch outlet for the Fanner Avenue storm drain.

The first north bank culvert is a 78-inch, City of Phoenix storm drain outfall to the Salt

River. The SR-153 pump station discharge line connects to the Phoenix outfall at elevation

1128.0. Flap gates on the discharge line prevent backflow into the pump station sump.

The manhole elevation for the Phoenix line at the pump station is 1135.0, which is above

the levee elevation. Therefore, the storm drain outfall will not backflow during high stage

on the Salt River.

The next three large-diameter storm water outfalls to the Salt River are from the Salt River

Project, Papago Park Center development. These storm water drains cross beneath the
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Grand Canal and, in so doing, have a relatively flat profIle as they approach the north

levee. The inlet elevation for the 96-inch line is at elevation 1150, which is above the

elevation of the top of levee. The inlet elevation for the 102-inch line is at elevation 1154,

which is slightly below the top of levee elevation but above the 100-year flood elevation.

The inlet for the 66-inch line is a drainage channel at elevation 1149.7 with the top of bank

at elevation 1157.0, which is one foot below the top of levee at this location.

The last large-diameter stonn water outfall is the outfall for the Farmer Avenue stonn drain.

Since the inlet to this stonn drain is below the elevation of the 100-year flood, this outfall is

equipped with a flap gate.

Small Diameter Outfalls:

• Station 210+30 south bank, a 36-inch outfall for the Priest Drive bridge and roadway;

• Station 218+16 south bank, a 24-inch outfall from a Rio Salado Parkway stonn drainage

collector system;

• Station 221 +00 north bank, a 36-inch outfall from an East Papago stonndrainage

collection system; and

• Station 222+12 south bank, a 36-inch outfall from a Rio Salado Parkway stonn drainage

collector system.

All south bank penetrations of the levee for small-diameter culverts have inlet elevations

that are near or above the elevation for the top of levee. The 100-year flood profile is about

four feet below the top of levee; this means that backflow will not occur up these drainage

outfalls, and the drainage systems will be operational during flood stages on the Salt River.

The situation is similar for the north levee penetration for the small culvert draining the East

Papago Freeway. The inlets for these culverts are at the elevation of the freeway profile

grade, which is above the elevation of the channel levee.

Roadways:

The Rio Salado Parkway will cross the south overbank levee at two locations: one at

Station 611+50, just west of the Southern Pacific Railroad Bridge; and at Station 713-50,

east of the Mill Avenue Bridge. The roadway crossing of the levee at Station 611+50

penetrates the upper portion of the levee, while the eastern crossing has a roadway profile

above the elevation of the levee.
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The profile of the roadway for the western levee penetration is set above the elevation of

loo-year water surface elevation so that flood water is contained by the levee and roadway

embankments. Between the levee penetrations, Rio Salado Parkway is located on a

terraced area of channel which is set at the elevation of the lO-year flood stage.

The following tabulation summarizes design information for each of the levee penetrations.

Table 3

Levee Penetration Design Information

Invert Top of Levee Rim Elev
Location Type Size Elevation Elevation at Inlet

148+89±(NB) RCP 78" 1111.6 1134.5 1135.0

174+39±(NB) RCBC 3-16'x14' 1117.7 1140.6 1145.0*

208+70±(NB) RCP 96" 1127.0 1147.9 1150.0

210+30±(SB) RCP 36" 1128.8 1148.3 1149.8

218+16±(SB) RCP 24" 1131.8 1150.5 1149.9

221+OO±(NB) RCP 36" 1140.1 1151.2 1149.3

222+12±(SB) RCP 36" 1133.3 1151.4 1153.0

238+80±(NB) RCP 102" 1132.9 1155.4 1154.0

410+00 (SB) RDWY 1154.2** 1157.0

411+50 (SB) RCP 72" 1135.0 1156.4 1154.0

14+00 (NB) RCP 66" 1138.0 1158.1 1157.0
* ground elevation north of Grand Canal
** gutter flowline elevation

Levee Termination:

The project levees terminate at the abutment of the Southern Pacific Railroad bridge. At the

south levee termination, the levee embankment ties directly to the existing approach

embankment for the railroad bridge. At the north levee termination, the levee embankment

is offset 120 feet from the railroad abutment. A supplemental embankment, constructed

perpendicular to the levee (Station 14+00 NB), provides closure at the north levee

termination.
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5.4.3 Embankment Protection

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

CSA, (a type of soil cement for coarse graded alluvial material) and gabion slope mattress.

As shown in the typical section for the levee (see Figure 4), 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. Computations that

check the bank protection size are provided in Appendix B3.

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 ofsafety 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 checked based on drawdown during

the recession period of the 100-year flood hydrograph (see Appendix B4). This

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

embankment.

5.4.5 Settlement

The levee embankment foundation is 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 underlying material will be due to the weight of the levee

embankment. Computation of levee settlement is given in Appendix B5.

5.4.6 Interior Drainage

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

part at or above the elevation of the 100-year flood elevation. These areas are therefore able

to drain during periods of flood stage in the Salt River. The exception is land adjacent to
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the north levee and south of the East Papago Freeway which is a remnant portion of the

wider Salt River channel. ADOT retained this area as detention basins for freeway

drainage; the basins outlet to the relocated Old Cross-Cut Canal before the canal reaches the

Salt River.

The remnant channel area north of Sky Harbor Blvd and south of the Grand Canal is

subject to flooding from backflow from the Salt River. All roadways have been

constructed above the IOO-year flood elevation and it is anticipated that, since there is no

flood gate planned, land development adjacent to Sky Harbor Blvd will eventually infill the

remnant channel area, leaving an open channel for the Old Cross-Cut Canal from the Grand

Canal to the Salt River.

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.
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VI. EROSION/SEDIMENT TRANSPORT

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

stabilization specified by the ADOT designer for the levee and banks of the channelized Salt

River, and to verify local scour at bridge piers and grade control structures. The analysis

considers the cumulative effect of long-term adjustment of the Salt River profile and local

scour conditions. The channel design criteria for scour were checked for the 100-year

Flood and the Standard Project Flood.

6.1 Scour Methodology

The original sediment transport analysis was conducted using a movable bed model to

evaluate the general scour in the channelized reach (SLA, 1988). Additional analysis was

conducted to determine the local scour conditions at the grade control structures, at channel

bends, and near bridge piers. The toe-down elevation for channel bank protection was set

at or below the elevation of sum of general and local scour depths.

To check the toe-down profile, the following simplified methodology was used. First, a

long-term profile was estimated using hydraulic conditions for a discharge of 160,000 cfs.

Average, maximum, and minimum reach hydraulic conditions were then determined and

reach sediment transport conditions computed. The sediment supply was estimated

assuming that the supply reach would be composed of bed material. This gave the

minimum sediment supply to the lower channel reaches. The hydraulic conditions in the

downstream reaches was adjusted until the sediment transport matched the upstream

sediment supply. For the downstream reaches, the transport was based on a finer

gradation of bed material. Using the revised hydraulic conditions, an equilibrium profile

was computed for the channel reaches. The channel bed was then adjusted to reflect this

scoured profile and hydraulic conditions were recomputed. The profile of scour adjacent to

the channel.banks was then estimated using the Bureau of Reclamation procedure for

determination of depth required to produce an armored channel bed. The effect of channel

bends was accounted for in the analysis by using the appropriate factor to increase the

boundary shear stress at the channel bend. Finally, local scour at each grade control

structure and bridge was determined and added to the depth of scour at each channel bank.
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6.2 Sediment Data

Sediments of the Salt River were sampled as part of the preliminary geotechnical

investigation (SHB, 1988). Thirty bed-material samples were collected, classified, and the

gradations determined (see Figure 7). The sample population was separated into two

groups: the first group characterizing the bed materials on or near the bed of the channel,

referred to as the surface layer; and the second group which characterized sediments

deposited in dunes and bars, referred to as the underlying parent layer. The SLA

simulation of sediment transport for the Salt River distinguished between the surface layer

of the channel bed and the underlying or parent material. The surface layer was

characterized as the mean of the sampled population of the surface layer. The subsurface

layer was characterized by a lower envelope of the dune and bar sample. The design

gradations are provided in Appendix B-6.
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PUBLIC NOTICE OF INTENT TO REVISE FLOODUAY

THE CITY OF TEMPE IN CONJUNCTION UITH THE ARIZONA DEPARTMENT OF
TRANSPORTATION AND THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY HAS
RECENTLY COMPLETED THE DESIGN OF THE CHANNELIZATION OF THE SALT RIVER
BETWEEN McCLINTOCK DRIVE AND 48th STREET. THE CHANNEL HAS BEEN COMPLETED
YEST OF FARMER AVENUE AND CONSTRUCTION HAS BEGUN ON THE SEGMENT BETWEEN
FARMER AVENUE AND McCLINTOCK DRIVE.

IN ORDER TO REMOVE AREAS OUTSIDE THE CHANNEL FROM THE FLOODPLAIN
THE CITY OF TEMPE INTENDS TO APPLY FOR A LETTER OF MAP REVISION FROM THE
FEDERA~ EMERGENCY MANAGEMENT AGENCY. THE APPLICATION YILL INCLUDE TECHNICAL
DATA TO SUPPORT REVISIONS OF THE LIMITS OF FLOOD HAZARD AREAS AND FLOOD
ELEVATIONS.

THE TECHNICAL BACKUP IS BEING ASSEMBLED BY eRSS CIVIL ENGINEERS, INC.
OF PHOENIX, ARIZONA.

THIS ANNOUNCEMENT IS INTENDED TO NOTIFY ALL INTERESTED PERSONS OF THE
COMMENCEMENT OF THIS EFFORT SO THAT THEY MAY HAVE AN OPPORTUNITY TO BRIN;
ANY RELEVANT FACTS AND TECHNICAL DATA CONCERNING LOCAL FLOOD HAZARDS TO THE
ATTENTION OF THE CITY OF TEMPE FOR CONSIDERATION IN THE COURSE OF PREPARIN;
THE APPLICATION. SUCH INFORMATION SHOULD BE FURNISHED TO MR. LEE M. QUAAS,
CITY ENGINEER, CITY OF TEMPE, P.O. BOX 5002, 31 E. 5th STREET, TEMPE, ARIZONA
85280.
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City of Tempe
P.O. Box 5002
31 East Fifth Street
Tempe, AZ 85280
602·350·8371

Public Works
Department

August 21, 1991

Arizona Department of Water Resources
15 South 15th Avenue
Phoenix, AZ 85007

ATTN: Jim Morris, Engineering Division

Dear Mr. Morris:

rr Tempe

•

•

•

•

•

•

Enclosed is a copy of the application of the City of Tempe for a Letter
of Map Revision for the Salt River from the City's western limit to the
grade control structure located approxi mate1y 1500 feet west of the
Southern Pacific Transportation Company bridge. If you would like to
make any comments, please contact George Cotton of CRSS Civil Engineers,
Inc. at 263-5309, or myself at 350-8897.

An application for a conditional Letter of Map Revision for the reach
from the same grade control structure to approximately 1/4 mile east of
the McClintock Drive Bridge will be submitted at a later date.

Sincerely,

ClTV OF TEMPE

~~.~

James E. Bond, P.E.
Senior Civil Engineer

Enclosure

cc: George Cotton, ADOT
Ray Lenaburg, FEMA
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City of Tempe
P.O. Box 5002
31 East Fifth Street
Temoe. AZ 85280
602-350-8371

Public Works
Department

August 21, 1991

Flood Control District of Maricopa County
3335 W. Durango Street
Phoenix, AZ 85009

ATTN: D.E. Sagramoso, P.E.

Dear Mr. Sagramoso:

rr Tempe

•

•

•

•

•

•

Enclosed is a copy of the application of the City of Tempe for a Letter
of Map Revision for the Salt River from the City's western limit to the
grade control structure located approximately 1500 feet west of the
Southern Pacific Transportation Company bridge. If you would like to
make any comments, please contact George Cotton of CRSS Civil Engineers,
Inc. at 263-5309, or myself at 350-8897.

An application for a conditional Letter of Map Revision for the reach
from the same grade control structure to approximately 1/4 mile east of
the McClintock Drive Bridge will be submitted at a later date.

Sincerely,

ClTV OF TEMPE

~~-~
James E. Bond, P.E.
Senior Civil Engineer

Enclosure

cc: George Cotton, ADOT
Ray Lenaburg, FEMA
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March 15, 1991

City of Phoenix
Engineering Department
125 East Washington Street
Phoenix, AZ 85004

ATTN: Paul Kienow

RE: Salt River Floodplain Revisions (Project No. 906345B)

Dear Paul:

As you are probably aware, the channelization of the Salt River in Tempe
between 48th Street and Farmer Avenue is complete and construction of the
segment between Farmer Avenue and McClintock Drive is under way.

The City of Tempe will be applying for a Letter of Map Revision from the
Federal Emergency Management Agency for the segment west of Farmer Avenue
at the end of March 1991 and a Conditional Letter of Map Revision for the
segment east of Farmer Avenue at the end of April 1991.

If you have. any concerns or comments, please forward them to Lee M.
Quaas, City Engineer for the City of Tempe. If you have any questions,
you may direct them to me (350-8897) or George Cotton (263-5309) of CRSS
Civil Engineers, Inc. Enclosed is a-copy of the public notice published
in the Tempe Daily News Tribune.

Sincerely,

ClTY OF TEMPE

James E. Bond, P.E.
Senior Civil Engineer

JEB:lw



•

•

•

•

•

•

•

•

•

•

•

FI:NI:SBBD AGENDA

June 20, 1991

INVOCATION. Rev. Ken Falk

PLEDGE OF ALLEGIANCE

MINUTES/CLAIMS

A APPROVAL OF COUNCIL MINUTES - Councilman Sherman
1. Council Executive Session - June 13, 1991
2. Council Presession - June 13, 1991
3. Council Regular Session - June 13, 1991

B. ACCEPTANCE OF COMMI'I'IEE & BOARD MEETING MINUTES
4. Parks and Recreation Board - May 14, 1991

C. REPORT OF ClAIMS PAID TO BE FILED FOR AUDIT

5. Report of Claims Paid for the week ending June 14, 1991

REPORTS AND ANNOUNCEMENTS

A MAYOR'S ANNOUNCEMENTS

Presentation of award from Government Finance Officers Association for
Excellence in Financial Management.

B. MANAGER'S ANNOUNCEMENTS

CONSENT AGENDA

All items listed with an asterisk (*) or double asterisk (**) will be considered as a group
by the City Council and will be enacted with one motion. There will be no separate
discussion of these items unless a Councilmember or • in the case of items scheduled for
a public hearing. a Citizen so requests, in which event the item will be removed from the
Consent Agenda and considered as a separate item. Public hearing items on the consent
agenda are designated by a double asterisk (**).

A MISCELLANEOUS

*6. Motion to set Executive Session for June 27, 1991 if needed, in the Third

1
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•
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•

•

•

Floor Conference Room, Tempe Municipal Building. Agenda for Executive
Session will be posted at least 24 hours prior to such meeting.

*7. Set a public hearing for July 25, 1991 on assessments for Apache Boulevard
Sidewalks Phase I - Rural Road to McClintock Drive.

Comments:
STREETS (0809) Set a public hearing for July 25, 1991 on assessments for
the Apache Boulevard Scalloped Sidewalk Improvements, Phase I - Rural
Road to McClin ock Drive, Project No. 876183.

reWI 'S 1m t p'Ne iii&' paRIUIs¥ Ii WC.;

*8. Request approval of revisions to the Salt River Floodway/Floodplain.

Comments:
STORM DRAIN AND FLOOD CONTROL-FLOOD CONTROL
ADMINISTRATION (0808-01) Approve revisions to the Salt River
Floodway/Floodplain that have been completed or that are currently under
construction by the Arizona Department of Transportation as part of the Salt
River Channelization Project, Project No. 876191.

APPROVED

*9. Request approval for Computer Aided Dispatch.

Comments:
FIRE/PARAMEDIC SERVICE ADMIN (0605-01) Request approval for an
annual agreement with the City of Phoenix for Computer Aided Dispatch.

APPROVED

B. AWARD OF BIDS

• *10. Request to award bid for playground equipment.

Comments:
PURCHASES (1004-01) Bid #91-0095 Request to award bid for playground
equipment to low bidders as shown on Staff Summary Report for a total of

• $90,736.23, including applicable taxes.

APPROVED

C. ORDINANCES FOR INTRODUCI1ON

•

•

D.

E.

ORDINANCES FOR ADOPTION

RESOLUTIONS

2
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*11. Request approval of an Upstream Authority Agreement concerning the
Pretreatment Program.

Comments:
WASTEWATER MANAGEMENT ADMIN (0812-01) RESOLUTION NO.
91.39 Request approval of an Upstream Authority Agreement concerning the
Pretreatment Program between Phoenix, Tempe and Guadalupe - 91st
Avenue Wastewater Plant.

APPROVED

F. MISCELLANEOUS DEPARTMENTAL REPORTS

*12. Community Services Department Status Report - April, 1991
*13. Building Construction Activity Report - May, 1991
*14. Property Conservation Report - May, 1991
*15. Municipal Court Monthly Statistical Report - May, 1991

NON-CONSENT AGENDA

A MISCELlANEOUS

B. AWARD OF BIDS

C. ORDINANCES FOR ADOPTION

D. RESOLUTIONS

COUNCILMEN'S BUSINESS

SCHEDULED PUBLIC APPEARANCES

UNSCHEDULED PUBLIC APPEARANCES

3
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SUBJECT: APPROVAL OF REVISIONS TO THE SALT RIVER FLOODWAY/FLOODPlAIN

PREPARED BY: JIM BOND, SENIOR CIVIL ENGINEER

REVIEWED BY: LEE QUAAS, CITY ENGINEER

•

COMMENTS:

STORM DRAIN AND FLOOD CONTROL-FLOOD CONTROL ADMINISTRATION (OaOa-Ol) Approve
revisions to the Salt River Floodway/Floodplain that have been completed or that
are currently under construction by the Arizona Department of Transportation as
part of the Salt River Channelization Project, Project No. 876191.

NDATION:

The City has contracted with CRSS Civil Engineers, Inc. (Salt River Floodplain
Revisions, Project No. 906345B) to prepare the documentation required to apply
to the Federal Emergency Management Agency (FEMA) for revisions to the Salt River
F1 oodway/Fl oodp1ain. A Letter of Map Revi sion wi 11 be requested for the
completed portions of the Salt River Channelization between 48th Street and the
Southern Pacific Railroad Bridge. A Conditional Letter of Map Revision will be
requested for the channel ization currently under construction between the
railroad bridge and McClintock Drive. Before FEMA will review the requests, the
revisions to the floodway/f1oodp1ain must be approved by the local jurisdictional
authority. The City Council serves as t~~local review agency for the City of
Tempe.

After FEMA issues the Letter and Conditional Letter of Map Revision, the areas
outside the channel will be removed from the f1oodway/floodp1ain and development
may proceed without having to meet local, state, and federal requirements for
development within a floodway or floodplain.

The staff has reviewed the proposed revisions to the floodway/floodplain
finds them to be acceptable.

•

•

•

•

That the City Council approve the revisions to the Salt River F100dway/Floodplain
so that development may occur outside the new channel banks.

• . Jim Jones
Director of Public Works

•
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A. G. Contract No.KR-89-0396
ECS File: IGA-88-06
Project: H2045 OlC
Section: Salt River Channel
za /f FeO-'fJ?~~

INTERGOVERNMENTAL AGREEMENT

BETWEEN
THE STATE OF ARIZONA,

THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
and THE CITY OF TEMPE

THIS AGREEMENT is entered into //~~ ,1989,
between· the STATE OF ARIZONA, acting by and through its
DEPARTMENT OF TRANSPORTATION (the "STATE"), the FLOOD CONTROL
DISTRICT OF MARICOPA COUNTY, a municipal corporation and
political subdivision of the State of Arizona (the "DISTRICT"),
and the CITY OF TEMPE, acting by and through its City Council
("TEMPE").

I. RECITALS

1. The STATE is empowered by Arizona Revised Statutes
Sections 11-952 and 28-108 to enter into this agreement and has
by resolution, a copy of which is attached hereto and made a
part hereof, resolved to enter into this agreement and has
delegated to the undersigned the authority to execute this
agreement on behalf of the STATE.

2. The DISTRICT is empowered by Arizona Revised Statutes
Section 48-3603 to enter into this agreement and has authorized
the undersigned to execute this agreement on behalf of the
DISTRICT.

3. TEMPE is empowered by Arizona Revised Statutes Section
48-572 and by Part I, Section 1.03 of its City Charter to enter
into this agreement and has by resolution, a copy of which is
attached hereto and made a part hereof, resolved to enter into
this agreement and has authorized the undersigned to execute
same· on behalf of TEMPE.
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4. The STATE, DISTRICT and TEMPE affirm that
channelization of the Sal t River from the area of 40th Street
eastward to approximately the Southenl Pacific Railroad (SPRR)
Bridge near Mill Avenue is the desired alternative to protect
the proposed East Papago, Hohokam and Sky Harbor Access
roadways.

5. The STATE is proceeding with the planning, design and
construction of the East Papago, Hohokam and Sky Harbor Access
roadways all of which cross or are adjacent to the Salt River.
TIle STATE has selected alignments for these roadways that
require channelization of the Salt River from the area of 40th
Street (Extended) to approximately the SPRR Bridge near Mill
Avenue as described in exhibit "A". The STATE selected these
alignments based on commitments from the DISTRICT to maintain
the river channel and commitments from TEMPE, PHOENIX, and SRP
to grant rights-of-way for Salt River Channel construction.

6. Based on Geotechnical analysis by the STATE, no known
landfill deposits are within the rights of way proposed for
Channel construction.

7. It is understood by all parties that the DISTRICT
shall not assume now or in the future any costs for maintenance
of any facilities within the Channel rights of way that are not
directly related to the flood control functioning or operation
of the Channel. The DISTRICT shall be solely responsible for
determining what facilities it will be required to maintain
when it assumes operation and maintenance of the Channel.

8. The purposes of this agreement are to define the
responsibilities for design, construction, operation and
maintenance of the Salt River Channel between the STATE, the
DISTRICT, and TEMPE and to establish adequate rights of way for
the Channel and the East Papago, Hohokam and Sky Harbor Access
roadways.

9 Additional separate agreements between the STATE,
DISTRICT, SRP and the City of PHOENIX will further define
responsibilities for design, construction, operation, and
maintenance of other portions of the Sal t River Channel, and
provide additional right of way for the channel.

THEREFORE, in consideration of the mutual agreements expressed
herein, it is agreed as follows:
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II. SCOPE OF RESPONSIBILITIES

A. Salt River Channel

IGA 88-06

•

•

•

•

•

•

•

•

•

The STATE shall:

1. In conjunction with design and construction of the
Eas t Papago, Hohokam and Sky Harbor Access roadways, ob tain
design and construction plans in accordance with design and
construction criteria provided by the DISTRICT and the CITY OF
TEMPE.

a. Provide the DISTRICT and TEMPE with preliminary
plans and specifications for the Channel prior to
finalization, for their review and comment.

b. Provide the DISTRICT and TEMPE with final plans
and specifications for the Channel prior to advertisement
of the construction contract for review and approval, and
advertise only after written approval is obtained from the
DISTRICT and TEMPE.

c. Bear the total cost of said channel design and
construction, estimated to be $23,500,000.

d. Obtain all state, federal or local environmental
discharge or other flood and regulatory permits required
for the construction of the channel.

2. Upon completion of Channel, grant the DISTRICT a
perpetual easement for drainage in the STATE's right of way
through SR 143 and SR 153, and for use of the STATE rights of
way for the DISTRICT's maintenance purposes.

3. Be responsible for the operation, maintenance, and the
repair of all STATE roadways, and roadway bridges,
superstructures, substructures, wingwalls, and approaches to
the bridges that are constructed within the Channel.

4. Stockpile sufficient fill material for the existing
Rio Salado Parkway in the south Salt River Channel levee, to be
used by Tempe to close the opening when flooding is eminent.
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DISTRICT shall:

1. Monitor construction of the Channel. The DISTRICT
shall inspect and approve the completed facility.

2. At its own cost, operate and maintain the Salt River
Channel after it is constructed and any necessary easements for
maintenance purposes have been transferred to the DISTRICT.

a. Maintain the Channel in such a manner so as not
to endanger the Channel bridges. If the DISTRICT does not
so maintain the channel, the STATE shall notify the
DISTRICT, who shall perform the necessary maintenance
within thirty days following notification. If the DISTRICT
fails to perform, the STATE may perform the necessary
maintenance, and the DISTRICT shall promptly reimburse the
STATE for actual costs incurred.

b. Not be responsible for operation and maintenance
of any landscaping or aesthetic features which may be
installed as part of the Channel construction.

c. Reserve the right to approve the design and
construction of any future changes to, or improvements on,
the Salt River Channel.

3. Approve final plans and specifications for the Salt
River Channel Work.

a. Submit comment to the state within 30 days of
receipt of plans and specifications.

b. Have 30 days of receipt of final plans and
specifications, submit their approval to the STATE or
notify the STATE of their concerns. In the event no• response is received by the STATE wi thin 30 days, it shall
be deemed approved by the DISTRICT.

The CITY OF TEMPE shall:

•

•

•

1. Monitor construction of the Channel and inspect and
approve the completed facility.

2. Grant to the STATE the right to enter upon lands owned
by TEMPE for the purpose of constructing the Salt River
Channel. This right to enter shall expire upon completion of
the Channel construction.
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3. Grant the DISTRICT a perpetual and assignable easement
to operate and maintain the Salt River Channel and to
occasionally overflow, flood and submerge the lands within the
banks of the Salt River Channel and all future improvements
thereon, if any, upon completion of Channel construction within
its ownership.

4. Approve the final plans and specifications for the
Salt River Channelization work.

a. Within 30 days of receipt of plans and
specifications, submit their comments to the STATE.

b. Wi thin 30 days of receipt of final plans and
specifications, submit their approval to the STATE or
notify the STATE of their concerns. In the event no.
response is received by the STATE within 30 days, it shall
be deemed approved by TEMPE.

5. Not permit any mining or excavation to occur in or
adjacent to the Channel without first reviewing the permit
application with the DISTRICT and receiving the DISTRICT's
written concurrence.

6. Provide to the STATE a flood plain use permit for the
construction of the Channel upon approval of channel design.

7. At its own expense, maintain, within the Salt River
Channel landscaping or other aesthetic features that will not
be maintained by the DISTRICT.

8. Be responsible for protecting lands behind the new
Salt River Channel levee from river flows by closing the
openings that provide for existing Rio Salado Parkway roadway
to pass through the levee. The openings shall be closed when
flooding is eminent by placement of fill material stockpiled by
ADOT near the openings.

B. East Papago. Hohokam and Sky Harbor Access Roadways

The STATE shall:

1. Construct additional features shown on Exhibit "B".

2. At its own cost, construct, operate, and maintain the
roadways, bridges, superstructures, substructures, wingwalls
and bridge approaches associated with the East Papago, Hohokam
and Sky Harbor Access roadways.
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III. MISCELLANEOUS PRQVISIONS

IGA 88-06
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1. The DISTRICT agrees to indemnify and save harmless the
STATE and TEMPE or any of their departments, agencies, officers
or employees, from and against all loss, expense, damage or
claim of any nature whatsoever which is caused by any activity,
condition or event arising out of the performance or
non-performance by the DISTRICT of any of the provisions of
this Agreement. The STATE and TEMPE shall in all instances be
indemnified against all liability, losses and damages of any
nature for or on account of any injuries to, or death of
persons, or damages to or destruction of property arising out
of, or in any way connected with the DISTRICT's performance or
non-performance of this Agreement, except such injury or damage
as shall have been occasioned by the negligence of the STATE or
TEMPE. The above cost of damages incurred by the STATE or
TEMPE or. any of their departments, agencies, officers or
employees, shall include in the event of an action, court
costs, expenses for litigation and reasonable attorney's fees.

2. The STATE agrees to indemnify and save harmless the
DISTRICT and TEMPE or any of their departments, agencies,
officers or employees, from and against all loss, expense,
damage or claim of any nature whatsoever which is caused by any
activity, condition or event arising out of the performance or
non-performance by the STATE of any of the provisions of this
Agreement. The DISTRICT and TEMPE shall in all instances be
indemnified against all liability, losses and damages of any
nature for or on account of any injuries to, or death of
persons, or damages to or destruction of property arising out
of or in any way connected with the STATE's performance or
non-performance of this Agreement, except such injury or damage
as shall have been occasioned by the negligence of the DISTRICT
or TEMPE. The above cost of damages incurred by the DISTRICT
or TEMPE or any of their departments, agencies, officers or
employees, shall include in the event of an action, court
costs, expenses for litigation and reasonable attorney's fees.
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3. TEMPE agrees to indemnify and save harmless the
DISTRICT and the STATE or any of their departments, agencies,
officers or employees, from and against all loss, expense,
damage or claim of any nature whatsoever which is caused by any
activity, condition or event arising out of the performance or
non-performance by TEMPE of any of the provisions of this
Agreement. The DISTRICT and the STATE shall in all instances
be indemnified against all liability, losses and damages of any
nature for or on accoWlt of any injuries to, or death of
persons, or damages to or destruction of property arising out
of or in any way connected with the TEMPE's performance or
non-performance of this Agreement, except such injury or damage
as shall have been occasioned by the negligence of the DISTRICT
or the STATE. The above cost of damages incurred by the
DISTRICT or the STATE or any· of their departments, agencies,
officers or employees, shall include in the event of an action,
court costs, expenses for litigation and reasonable attorney I s
fees.

4. This Agreement shall remain in force and effect as
long as the roadways are part of the State Highway System
unless modified or terminated by written agreement of all
parties.

5. This Agreement shall become effective upon filing with
the Secretary of State.

6. This Agreement may be cancelled in accordance with
Arizona Revised Statutes Section 38-511.

7. The prOV1S10ns of Arizona Revised Statutes Section
35-214 are applicable to this contract.

•
8. In the

this Agreement,
arbitration as
Arizona Revised

event of any controversy which may arise out of
the parties hereto agree to abide by required
is set forth for public works contracts in

Statutes Section l2-1518(B) and (C).

•

•

•

9. Attached hereto and incorporated herein by reference
is a copy of the written determination of each party's legal
cOWlsel that the parties are authorized under the laws of this
STATE to enter into this Agreement and that the Agreement is in
proper form.
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IN WITNESS WHEREOF, the parties have executed this Agreement
the day and year first above written.

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

RECOMMENDED BY:

D.E. Sa ramoso, P.E. Date
Chief Engineer and General Manager

I.

•

•
Approved as to Form:

, ./~,.'-- .--./"; --< ~.- ~-.

/.1./1 .•:., ~/ i". ;.·d n<,r.,!/·.-'

,; General COullsel
/

'(.(;.7//7
Date

•

•

•

•

CITY OF TEMPE

BY:~"~
Ti tIe: r4ayor

ATTEST:

4kbA0~~Helen R. Fow~~ CMC
City Clerk

STATE OF AIUZONA
Departmen~of Transpo:ta~~)J1 ,

l-' ;.--.:;
By: A~J .<-i!-~'..r;,z«u""")
GARY K. ROB SON
Chief Deputy State Engineer
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EXHIBIT "B"

The following list of additional features for the enhancement
of the East Papago Freeway Corridor are acceptable to ADOT and
TEMPE for funding with Salt River Channel project funds. The
availability of funds for these features approved by ADOT shall
not exceed $4.2 million.

1. Construction of a Mill Ave. Bridge
over Salt River

2. Design and Construct Upgrade Landscaping
for the East Papago Freeway

l756j
05APR
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RESOLUTION

BE IT RESOLVED on this 4th day of January 1989, that
I, CHARLES L. MILLER, as Director of the Arizona
Department of Transporation, have determined that it
is in the best interests of the State of Arizona that
the Department of Transportation, acting by and
through the Highways Division, to enter into an
agreement with the City of Tempe and Maricopa County
Flood Control District for the purpose of the
channelization of the Salt River.

THEREFORE, authorization is hereby granted to draft
said agreement which, upon com~letion, shall be
submitted for approval and execution by the Chief
Deputy State Engineer.

~~//~
CHARLES L. MILLER, Director
Arizona Department of
Transportation

1204j
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, is an agreement

between pUblic agen~:es, has ~een ~eviewed ;ursuan: ~o A.R.S.

• ~:: e undersig~ed Mssis:~~t Attorney

•

General who has deter~ined that it is in the proper :or~ and is

within the powers and authori:y granced :0 che State of Arizona.

No opinion is expressed as to t::e aut~ority of the

remaining parties, other than :he State or its agencies, to

•
enter into said agreemenc.

!
',.~ ':7;

DAT::D this X - ~av 0:- - 198 9.

•

•

•

•

3658G

ROSER':' ?C. COREr:;
Attorney General

ASS1Stant Atcorney%eneral
~ransportation Division
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<!lounty of !luriropu
I;tatr of Arizona

(@ffir1' nf till' QIl1'rk

t;tatr nf Ariznna l
Q!ounty of ilarirnpafS5.

f QtIJrrir Ifrnningtnn, et~ 0/tk f!#oad 0/y¥~~~
do / LJ~JU ("~.IU/':A'I cJii~. ".
~~~ 1O~~~ ~,~ the attached is a true and correct extract

from the minutes of the Board of Directors' of the Flood Control District meeting

held April 17, 1989:

CHAIRMAN At1.l'IIJRIzm TO SIQq IN'l.'ERCDVERNM AGREEMENl'S WITH THE
ARI~ DEPAR'DIENl' OF TRANSPORrATIaf, THE SALT RIVER PROJECT, THE
CITY OF TmPE, AND THE CITY OF PHOmIX APPROVED:

Motion was made by Supervisor Freestone and unanimously carried to
approve and authorize the Chairman of the Board to sign Intergovernmental
Agreements FCD 87051, FCD 87052, and FCD 87053 with the Arizona Department
of Transportation, the Salt River Project, the City of Tempe and the City
of Phoenix, respectively, for the design, construction, operation and
maintenance of the Salt River Channel between 40th Street and Mill Avenue.

•

•
kod Control

File

1300-003 Rl'-~"

In Bitnrss lIIJrrrnf. J~ k~{q 4et

;m,yluvndanebafFdlk tJ#ciat f/eate(tkfJIoad

0/f/ujunt 'Ui60?f4_ ~neat9Len~J lite-~ounly ~at
the:v 27th dayo/ Apri].1_1989 ---".

dfJ).~ J, ~t~.~
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RESOLUTION NO. 89.20

A RESOLUTION OF THE COUNCIL OF THE CITY
OF TEMPE, ARIZONA, AUTHORIZING EXECUTION
OF AGREEMENT WITH ARIZONA DEPARTMENT OF
TRANSPORTATION FOR THE CONSTRUCTION OF THE
SALT RIVER CHANNEL.

WHEREAS, with the construction of the East Papago Freeway by the
State of Arizona Department of Transportation, it will be necessary to construct a
channel in the Salt River for flood protection.

WHEREAS,with the construction of the project, the City of Tempe
has requested that certain design features be incorporated into the channel design.

WHEREAS, the State of Arizona is empowered by Section 28-108
Arizona Revised Statutes and the City of Tempe is empowered by Section 9-6728
Arizona Revised Statutes to enter into an intergovernmental agreement setting forth

• the conditions for construction of said channel.

NOW THEREFORE, be it resolved by the City Council of the City of

•

•

Tempe:

That the Mayor is authori zed to execute said intergovernmenta1
agreement with the State of Arizona Department of Transportation for the Salt River
Channel Project H 2045 OIC.

PASSED AND ADOPTED by the Mayor and City Council of the City of
Tempe this p(,3ypl.day of 1YJ~, 1989.

• Mayor
ATTEST:

•

•

•

~~
City Clerk

APPROVED AS TO FORM:

tvtab
City Attorney

I, Helen R. Fowler, the duly appointed
City Clerk of the City of Tempe, Maricopa
County, Arizona, do hereby certify the
above to be a true and exact copy of Res.
89.20, passed and adopted at the Regular
Council Meeting of March 23, 1989, by the
Tempe City Council, Tempe, Arizona.

DATED this 28th day of March, 1989.
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I, Helen R. Fowler, the duly appointed City Clerk of the City
of Tempe, Maricopa County, Arizona, do hereby certify the attached
to be a true and exact excerpt of the Minutes of the Regular City
Council Meeting of March 23, 1989, of the City of Tempe, Arizona.

DATED this 31st day of March, 1989.

Helen R. Fowler, CMC
City Clerk
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#ZON-89. 09. Zoni ng change from the R/O Resi dence/Offi ce
District (.287 acres) and the RI-6 Single- Family Residential
District (.306 acres} to the C-1 Neighborhood Commercial
District for .593 acres.

#SIP-89.16. Site Plan for the NWC of Rural and Broadway Roads
consisting of 2,980 s.f. on .593 net acres. In addition the
following are requested:

Use Permit
Allow a service station (convenience store with self-serve
gas pumps) in the C-1 Zoning District.

Variances
a. Reduce the required distance between an arterial

street intersection and a driveway from 100' to 87'
along Broadway Road.

b. Increase maximum wall height in the front yard setback
of the C-l District from 6' to 8' (along Solano
Drive).

c. Reduce the width of a lot for a service station
(convenience store w/gas pumps) from 150' to 137'
(110' along Solano Drive).

*29. TEMPE CITY CODE (0503-19) ORDINANCE NO. 89.11 Set a public hearing
for April 13, 1989 for approval of an ordinance amending Chapter 19,
Article V, of the Tempe City Code establishing speed limits.

ORDINANCES FOR ADOPTION - Hold Public Hearings

RESOLUTIONS

*30. REDEVELOPMENT SOUTHEAST QUADRANT (0403-02-06) RESOLUTION NO. 89.18
Adopted a resolution authorizing acquisition of title to parcel Block
2, Tempe, University-Hayden Butte Project Area by use of eminent
domain if negotiations are unsuccessful.

*31. IMPROVEMENT (ASSESSMENT) DISTRICT (0805-66) RESOLUTION NO. 89.19
Adopted a resolution extending the time until and including April 10,
1989 to file complaint for the Papago Park Center 1.0; 166, Project
No. 876203.

*32. ARIZONA DEPARTMENT OF TRANSPORTATION (0107-01) RESOLUTION NO. 89.20 
Adopted a reso1ut ion authori zi ng execut i on of Contract #89-75, an
Intergovernmental Agreement between the Arizona Department of
Transportion and the City of Tempe for Salt River channelization.

MISCELLANEOUS DEPARTMENTAL REPORTS, ETC.

*33. Community Services Department Status Report - January 1989
*34. Tempe Municipal Court Monthly Statistical Report - February 1989

NON-CONSENT AGENDA

MISCELLANEOUS
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City of Tempe
P.O. Box 5002
31 East Fifth Street
Tempe. AZ 85280
602-350-8371

Public Works
Department

August 21, 1991

Federal Emergency Management Agency
Chief, Natural Technological Hazards Division
Presidio of San Francisco
Building 105
San Francisco, CA 94129

ATTN: Ray Lenaburg

RE: Letter of Map Revision for Salt River
Tempe Project No. 906345B

rGr
I Tempe

•

•

•

•

•

Dear Ray:

The City of Tempe would like to request a Letter of Map Revision for the
reach of the Salt River between the western city boundary and the
recently completed grade control structure 1500 feet west of the Southern
Pacific Transportation Company bridge. At a later date, a Conditional
Letter of Map Revision will be appl ied for for the reach of the Salt
River upstream of the same grade control structure to approximately 1/4
mile east of the McClintock Drive bridge which is currently under
construction.

The "Public Notice of Intent to Revise Floodway" and the "Notification
of Affected Jurisdictions" (letter to City of Phoenix) are enclosed but
please take note that they were not included in the bound volume as
stated on Page 5 of the Prel iminary Technical Data Notebook. Al so
enc1osed is the approval of the fl oodp1ainlfl oodway revi sions by the
Tempe City Council which has jurisdiction over the floodplainlfloodway
within Tempe.

Copies of the Preliminary Technical Data Notebook and accompanying
attachments are also being submitted to the Arizona Department of Water
Resources and the Flood Control District of Maricopa County. For
additional information, please contact George Cotton of CRSS Civil
Engineer, Inc. at (602) 263-5309 or Jim Bond of the City of Tempe at
(602) 350-8897.



•

•

.'
•

•

•

•

•

•

•

•

All documents submitted in support of this appeal are correct to the best
of my knowledge. I understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section
1001.

Sincerely, '

Lee M. Quaas, P.E.
Floodplain Administrator

cc: Jim Morris (AZ Dept. of Water Resources)
D. E. Sagramoso (Maricopa County Flood Control District)
George Cotton (CRSS)



•
Federal Emergency Management Agency

Washington, D.C. 20472

(202}':,'64Q-2770
,,' -:,

'7',,> " .

This is in regard to your request for a reViSion to the Flood Insurance Rate
Map and/or Flood Boundary and Floodway Map for the referenced community. Our
preacceptance review indicates that, ~e do not have the minimum data we need
to begin our evaluation of your request. The required data are described on
the enclosed checklist and must, be submitted before we can accept your
request. Unless otherwise directed by you in writing, we will keep the
submitted data in our files. We will not begin a detailed review of the
submitted data until we receive the requested data.

When you write to us about your request, please include the case number
(shown above) in your letter. If you have any questions about the requested
data, please call Michael Baker, Jr., Inc., our Technical Evaluation
Contractor, at (703) 838-0400, and ask for the Revisions Coordinator for your
state.

•

•

•

•

CERTIF!ED MAIL "
RETURN RECEIPT REQUESTED:':;:"

Mr. James E. Bond, P.E.
Senior civil Engineer
Department of Public Worka
P.O. Box 5002
31 East Fifth Street
Tempe, Arizona 85280

Dear Mr. Bond:

.~;'~\ IN REPLY REFER TO:
::\ 65-PRE
',,,~ i

,Date: September 13, 1991
- Case Number: 91-09-152P
:/

Re: Salt River Channelization
Community: City of Tempe,

Arizona

•
Sincerely,

Enclosure

William R. Locke
Chief, Risk Studies Division
Federal Insurance Administration

•

•

•

•

cc: The Honorable Harry Mitchell
Mayor, City of Tempe

Mr. Jim Morris
Engineering Division
Arizona Department of Water Resources

Mr. D. E. Sagramoso
Floodplain Administrator
Maricopa County Flood

Control District

Mr. Paul E. Kienow
Floodplain Management Engineer
City of Phoenix

Mr. George Cotton
CRSS Civil Engineers, Inc.
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Federal Emergency Management Agency
Washington, D.C. 20472

DATA REQUEST CHECKLIST FOR REVISION TO
FLOOD INSURANCE STUDY (FIS)/FLOOD INSURANCE RATE MAP (FIRM)

BY LETTER OF MAP REVISION (LOMR) OR PHYSICAL MAP REVISION

Date: September 13, 1991

•

Requestor: Mr. James E. Bond, P.E.

Re: Salt River Channelization

Community: City of Tempe, Arizona

Case Number: 91-09-152P

To help you prepare the required supporting data for your reV1Slon request,
we are enclosing copies of the following:

•

•

•

x

x

x

x

"National Flood Insurance Program and Related Regulations,"
dated October 1, 1989 and 1990

Appeals. Revisions, and Amendments to Flood Insurance Maps, A
Guide for Community Officials, dated January 1990

"Conditions and Criteria for Map Revisions," dated December 30,
1985

"Conditions and Criteria for F100dway Revisions," dated
August 27, 1984

Copy of multiple and floodway HEC-2 hydraulic models used for
the LOMR issued to City of Phoenix, dated September 4, 1991,
(copy enclosed), along Salt River from downstream of Interstate
10 to 40th Street.

•

•

•

•

The data identified below as "Required" must be submitted for our review.
The data identified as "Received" should not be resubmitted. References to
the sections of the National Flood Insurance Program (NFIP) regulations that
establish specific requirements for supporting data are included as
appropriate in the checklist entries. All analyses submitted must be
certified by a registered professional engineer. All topographic data
submitted must be certified by a registered professional engineer or licensed
land surveyor. The meaning of "certification" as it applies to the types of
required supporting data is given in Paragraph 65.2(b) of the NFIP
regulations.

Please note that upstream of this revlslon, the Salt River has been revised
between Scottsdale and Hayden Roads. This revision is reflected in the
effective FIS and FIRM dated September 4, 1991. In addition, downstream of
this revision a LOMR dated September 4, 1991, was issued for the City of
Phoenix for a reach of the Salt River between 1-10 and 40th Street.
Therefore, the calibration and revised multiple and floodway hydraulic
complete models must incorporate these revisions.



•

• Description of Data Required Received

1. A concise description of the nature and extent
of the requested revision.

3. A general description of the changed hydrologic
conditions on which the revision request is
based. (See Paragraph 65.6(c)(1)(i) of the
NFIP regulations.)

•

•

2. Evidence that the
of the affected
designated by the
revision request.
NFIP regulations.)

Chief Executive Officer (CEO)
community, or an official
CEO, was asked to submit the

(See Section 65.4 of the

x

x

x

•
4. A general description of the changed hydraulic

conditions, including channel modifications or
other projects, on which the revision request
is based. (See Paragraph 65.6(c)(2)(i) of the
NFIP regulations.) x

•
5. New hydrologic analysis, including

description of the methodology used,
10-, 50-, 100, and 500-year flood(s)
River. (See Paragraph 65.6(a)(7) of
regulations.)

a brief
for the

for Salt
the NFIP

x

•

•

•

•

•

6. Evidence that the appropriate local, State, or
Federal agency (i.e., District of Maricopa
County and the Arizona Flood Control Department
of Water Resources) has approved the new
hydrologic analysis, including the resulting
peak discharge values.

7. Printouts (including full input and output
listings) from a calibration model, produced by
the requestor, that duplicates the hydraulic
computer model used to determine the 10-, 50-,
100-, and 500-year water-surface elevations
shown for Salt River ~n the effective FIS
report and on the effective FIRM. (See
Paragraph 65.6(a)(8) of the NFIP regulations.)
The calibration model may be either the FIS
Model, reproduced on the requestor's equipment,
or a model that yields computed water-surface
profiles that duplicate the flood profiles
shown for Salt River in the effective FIS
report.

x

x



•

•

•

•

•

•

Description of Data

8. Printouts (including full input and output
listings) from a calibration model, produced by
the requestor, that duplicates the hydraulic
computer model used to determine the 1imi t s of
the IOO-year floodway shown for Salt River on the
effective Flood Boundary and Floodway Map
(FBFM)/FIRM. (See Paragraph 6S.6(a)(8) of the
NFIP regulations.) The calibration model may be
either the FIS floodway model, reproduced on the
requestor's equipment, or a model that yields the
computed floodway widths and water-surface
elevations presented 1n the Floodway Data Table
for Salt River in the effective FIS report.

9. Printouts (including full input and output
listings) from a revised hydraulic model for the
10-, SO-, 100-, and SOO-year water-surface
elevations on Salt River. The revised model must
be created from the calibration model (Item 7)
and must meet the requirement(s) listed below.

The model mus t be based on the same peak
discharge values used 1n the calibration
model (Item 7>.

Required Received

x

•
_x_ The model must be based on

discharge values determined 1n
hydrologic analysis (Item S).

the
the

peak
new

In addition, the revised model must account for
the effects of any encroachments that have
occurred 1n the lOO-year floodplain since the FIS
hydraulic model was developed and must cover a
sufficient length of Salt River so that the
water-surface elevations computed at cross
sections upstream of the revised reach will match
those shown at the same cross sections on the
Flood Profiles in the effective FIS report within
approximately O.S foot. All changes to the input
data in the calibration model (Item 7> must be
highlighted on the printouts. (See Paragraph
6S.6(a)(8) of the NFIP regulations.) Please note
that if construction of the SR1S3 bridge 1S not
completed, then the revised HEC-2 run must not
include this bridge.

•

•

•

•

_x_ The model must account for the effects of
the changed hydraulic conditions on which
the revision request 1S based.

x
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•

Description of Data

10. A hydraulic analysis, including a brief
description of the methodology used, for the 100
year flood on (See
Paragraph 65.6(a)(9) of the NFIP regulations.)

11. Printouts (including full input and output
listings) from a revised hydraulic model for the
100-year Hoodway on Salt River. The revised
model must be created from the calibration model
(Item 8) and must meet the requirements listed
below.

Required Received

N/A

•

•

_x_

_x_

The model must be based on the 100-year
peak discharge value(s) used in the
calibration model (Item 8).

The model must be based on the 100-year
peak discharge value(s) determined in the
new hydrologic analysis (Item 5).

The model must account for the effects of
the changed hydraulic conditions on which
the revision request is based.

•

•

•

•

•

In addition, the revised model must account for
the effects of any encroachments that have
occurred in the 100-year floodplain since the FIS
floodway model was developed and must cover a
sufficient length of Salt River so that the
water-surface elevations and floodway widths
computed at cross sections upstream and
downstream of the revised reach will match those
shown at the same cross sections on the Flood
Profiles and Floodway Data Table in the effective
FIS report. The revised model must be based on
the equal conveyance reduction method unless
agreements have been made with affected property
owners that an alternative method would be used.
The net effect of the changed hydraulic
conditions, the encroachments that have occurred
since the FIS floodway model was developed, and
the revised floodway limits must not increase the
computed 100-year water-surface elevations by
more than 1.0 foot above those computed in the
calibration model (Item 7) or those computed in
the revised model (Item 9), whichever are lower.
(See Paragraph 65.7(b)(4) of the NFIP
regulations.) x



12. Documentation, as shown below, concerning the
approval of the revised floodway. (See Paragraphs
6S.7(b)(1), (2), and (3) of the NFIP regulations.)

•

•

•

•

•

_x__

_x_

_x_

Description of Data

Copy of the public notice distributed by
the community stating the community's
intent to revise the floodway or a
statement by the community that it has
notified all affected property owners and
affected adjacent jurisdictions.

Copy of a letter notifying the appropriate
State agency of the floodway revision.

Documentation of the approval of the
revised floodway by the appropriate State
agency.

Required Received

x

13. Corporate limit map and/or annexation ordinances
that reflect the current community boundaries. N/A

•

•

•

•

•

•

14. A topographic map that shows the revised lOO-year
and SOD-year floodplain and 100-year floodway
boundaries, the locations and alignments of all
cross sections used 1n the revised hydraulic
models (Items 9 and 11), stream alignments, road
alignments, and the community boundaries. The
revised 100-year and SOO-year floodplain and 100
year floodway boundaries must tie into those shown
on the effective FIRM and FBFM upstream of the
revised reach. The scale and topographic
definition of the map must be sufficient to
provide reasonable accuracy, and the map must be
certified by a registered professional eng1neer.
(See Paragraphs 6S.6(a)(11) and 6S.7(b)(S) of the
NFIP regulations.)

15. "As-built" (full size) plans, certified by a
registered professional engineer, for all project
elements, specifically for the north and south
levees, SR1S3, SR143, and Priest Drive bridges.

x

x
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Description of Data

16. The following data concerning the ability of the
north and south levees along Salt River to meet
the minimum design and maintenance requirements
established for levee systems in Section 65.10 of
the NFIP regulations:

Required Received

•

•

•

•

•

•

•

a.

b.

c.

d.

e.

Freeboard -- Evidence which shows that the
levee(s) meet(s) the m1n1mum freeboard
requirements set forth in Paragraph
65.10(b)(l) of the NFIP regulations.

Closures Evidence which shows that all
drainage structures that penetrate the
levee(s) are fitted with closure devices that
are (1) structural parts of the levee(s)
during operation and (2) designed according
to sound engineering practice, as set forth
in Paragraph 65.10(b)(2) of the NFIP
regulations.

Embankment Protection An engineering
analysis which demonstrates that no
appreciable erosion of the levee
embankment(s) can be expected during the 100
year flood. The analysis must be performed
according to the guidelines set forth in
Paragraph 65.10(b)(3) of the NFIP
regulations.

Stability An engineering analysis that
evaluates the stability of the levee
embankment(s) and foundation(s). The
analysis must be performed according to the
guidelines set forth in Paragraph
65.10(b)(4) of the NFIP regulations.

Settlement An engineering analysis that
assesses the potential for and magnitude of
losses of freeboard that may result from
settlement of the levee(s) and that
demonstrates that the minimum required
freeboard will be maintained. The analysis
must be performed according to the guidelines
set forth in Paragraph 65 .10(b)(5) of the
NFIP regulations.

x

x

x

x

x
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•

•

• g.

Description of Data

Interior Drainage -- An engineering analysis
of the potential hazards associated with
floodwaters that originate on the landward
side of the levee(s) and that are prevented
by the levee(s) from flowing into Salt River.
The analysis must be performed according to
the guidelines set forth ln Paragraph
65.l0(b)(6) of the NFIP regulations.

Operations -- A formal levee operation plan
that meets, at a minimum, the requirements
set forth ln Paragraph 65 .IO(c) of the NFIP
regulations.

Required Received

x

x

• h. Maintenance -- A formal
plan that meets, at
requirements set forth ln
of the NFIP regulations.

levee maintenance
a minimum, the
Paragraph 65.10(d)

x

•

•

1. Alternative Federal Agency Certification -
As an alternative to the data described ln
Items l6a - l6e, a certification by a Federal
agency with responsibility for levee design
that the levee(s) has/have been adequately
designed and constructed to provide
protection from the lOO-year flood. (See
Paragraph 65.10(e) of the NFIP regulations.)
Such a certification must, however, be
accompanied by an adequate interior drainage
analysis. (See Item f above and Paragraph
65.l0(b)(6) of the NFIP regulations.) x

• J. Geotechnical field and
investigation data and report.

laboratory
x

•

•

•

17. Evidence that the City of Phoenix, Arizona 1S 1n
agreement wi th the peak di scharges determined ln
Item 5, and that they are aware of the impact of
these flow increases within their community. x



Dear Mr. Bond:

SEPTEMBER 12 1991

Betsey Bayless
James D. Bruner
Carole Carpenter
Tom Freestone

Ed Pastor

BOARD OF DIRECTORS

FLOOD CONTROL DISTRICT
01

Maricopa County

3335 West Durango Street. Phoenix, Arizona 85009

Telephone (602)~1501
Icrp

SUBJECT: Salt River Channelization Floodplain Delineation
Preliminary Technical Data Notebook (TDN)

Mr. James E. Bond, P.E.
Senior Civil Engineer
Public Works Department
City of Tempe
Post Office Box 5002
Tempe, Arizona 85280

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

MA~COI'A \
/~ CO~TY

195'r'

•

•

•

•

•
I

•

The Flood Control District Hydrology Division has reviewed the subject TDN
submittal, and has made a number of recommendations and comments. The review
was done from the standpoint of what we believe, through past experience with
FEMA, to be the information necessary to gain issuance of the proposed LOMR.

The District recommends that the following information be submitted to FEMA in
support of the LOMR:

•
1. Annotated copies of the Flood Insurance Rate Map, Flood Profiles and

Flood Insurance Study report tables that show the requested revisions.

2. Revised delineations of the floodplain and floodway boundaries on a
topographic map.

•
3. As-builts of the channelization project.

In addition, the Hydrology Division has the following comments:

•

1. On page 19 of the Data Notebook, last paragraph, the remnant channel area
north of Sky Harbor Blvd. and south of the Grand Canal is addressed.
That area should be shown as subject to inundation by the lOO-year
flood on the Flood Insurance Rate Map.

•

•



•

•

Salt River Challeization (TDN)
Letter to Bond
Page Two

3. On page 22 of the Data Notebook, last paragraph, the discussion of
maintenance will likely not be sufficient. A formal maintenance plan
for levee system and the river structures will likely be required.

•

•

•

2.

4.

On page 21 of the Data Notebook, paragraph two, the discussion of the
levee settlement will likely not be sufficient to meet FEMA requirements.
An engineering analysis would be required that assesses the potential
for, and magnitude of, losses of freeboard that may result from settlement
of the levee and that demonstrates that the minimum freeboard will be
mantained.

An issue might be raised concerning the upstream end of the levees with
regard to containment of the flows. If FEMA issues a LOMR for this
subject reach which does not reflect the continuation of the levees
upstream, then the flood limits of the 100-year flood would have to
be shown just upstream of the levees. Sheet 227 of 369 of Appendix A
indicates that the flow would get behind the levees, especially on the
south side. .

•

•

•

•

•

•

If you have any questions, or wish to discuss these recommendations and
comments, please do not hesitate to call Mr. Dave Johnson, Chief of the
Hydrology Division at 262-1501.

Sincerely,

Donald J. Rerick
Project Manager
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ARIZONA DEPARTMENT OF WATER RESOURCES
15 South 15th Avenue, Phoenix, Arizona 85007

Telephone (602) 542-1553
Fax (602256.0506

"·2.::~-~.'5 ~~:;. ;' .
. .

October 4,
FIFE SYMINGTON

,-:.. Governor.....
EUZABETH ANN RIEKE

'.;' DIrector
"--J'/

•

•

Mr. James E. Bond, P.E.
Senior civil Engineer
City of Tempe
P.O. Box 5002
Tempe, AZ 85280

Dear Mr. Bond:

.:,.-:

•

•

•

•

•

•

On August 21, 1991, you forwarded a copy of your application for a
LOMR for the Salt River from 48th Street to the SPRR Bridge. Our
review has been completed and a copy of David Creighton's comments
are enclosed.

We have written a letter to FEMA advising that we concur with your
study. A copy of this letter is enclosed for your records.

If you have any questions, please don't hesitate to contact me or
Mr. Creighton at 542-1541.

Sincerely,

;tr/~zr~d~
Terri Miller
Program Coordinator
Flood Management Section

TM:js

encl.
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ARIZONA DEPARTMENT OF WATER RESOURCES
15 South 15th Avenue, Phoenix. Arizona 85007

Telephone (602) 542-1553
Fax (602 256-0506

October 4, 1991

Federal Emergency Management Agency
Risk Studies Division
Federal Insurance Administration
500 C Street, s.w.
Washington, D.C. 20472

Re: City of Tempe, Arizona; Project No. 906345B, LOMR

FIFE SYMINGTON
Governor

ELIZABETH ANN RIEKE
Director

• Gentlemen:

On August 21, 1991, the City of Tempe forwarded to you a request
for a letter of map revision for the reach of the Salt River from
48th street to the SPRR Bridge. At the same time, the study was
forwarded to us for review.• Our engineers have completed their review and concur with the
findings of CRSS Civil Engineers, Inc.

•

•

•

•

sincerely,

Terri Miller
Program Coordinator
Flood Management section

TM:js

cc: Mr. James E. Bond, P.E.
City of Tempe
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• DEPARTMENT OF WATER RESOURCES
ENGINEERING DIVISION

M E M 0 RAN DUM•

•

TO:

FROM:

DATE:

James R. Morris, P.E., Ch1ef~
David E. Creighton, J~l~
September 30, 1991

•

•

•

•

SUBJECT: The CRSS Civil Engineer's August 1991 Preliminary TON
Report on the Salt River Channelization - 48th Street
to SPRR Salt River Bridge in Tempe has been reviewed.

1. The intent to redo an acceptable HEC-2 analysis up to Grade
Control Structure #4 appears to have been met satisfactorily.

2. The reach from SPRR to McClintock using data extremely
different from now existing, or future As-Built presents a
study whose purpose is of no current value for review or
possible regulatory use.

3. The HEC-2 runs included provide a group of 4 historic runs,
one current updating run and one hybrid run. Four of the
runs are from 48th Street to SPRR, and 2 runs are from SPRR
to McClintock Road Bridges. The hybrid run for SPRRto
McClintock has a minor transition between SPRR and Mill
Avenue where the Ash Avenue bridge has been removed. The
cross-section data appears to be the same USCE 1982-FIS 1983
data with no modification for the conditions existing in
April 1991 (date of run).

4. There will be a future set of LOMR requests to be supported
for the SPRR-McClintock reach.

5. This study appears to be to bring grade control structure #4
up to As~Built conditions.

• 6. The USCE GR,SB,BT data for the 10 span concrete arch with
9-9 ft. wide piers appear to have taken some liberties with
the BWC, BWP parameters. The BWC = 1460 ft. is at elevation
1155, about 20 ft. higher than the 440 ft. channel at elev.
1135.7. There appears to be no computational difference at
the McClintock Road location.• 7. There is an extensive display of the computation sheets and
process used to check channel scour, bank stability. Scour
depth, and armor layer size, previously determined by other
methods.

•



•

• James R. Morris
Page Two
September 30, 1991

• 8. The TDN phrasing and organization could be somewhat more
clearly written to identify the purpose of the Appendicies
B-1 and B-2.

9. The Study Documentation Abstract Section 2C - Scale should be
reconciled with paragraph 3, pg. 6, particularly the first

• sentence meaning.

•

•

•

•

•

•

•
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FLOOD CONTROL DISTRICT
01

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009

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

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

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

Re: Channelization of Salt River
Letter of Map Revision
C.O.T. Project No. 906345 B

Dear Mr. Bond:

BOARD OF DIRECTORS

P. Ben Arredondo
Betsey Bayless

James D. Bruner
Carole Carpenter
Tom Freestone

(~'. '

•
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

(*) Used as input data to HEC-2 for flood insurance study analysis.

•

•

•

•

Downstream Side of Price
Road Alignment

At Southern Pacific
Railroad Bridge

Downstream Side of· Southern
Pacific Railroad Bridge

At Hohokam Expressway

Downstream of Hohokam
Expressway

At 24th Street

215,000

215,000

210,000

210,000

205,000

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 (cfs)

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.

~::iI1.~,
David R. JOhn~
Chief, Hydrology Division

Copy to: Paul Kienow, P.E., City of Phoenix
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Calculations

Bl - Baseline Watersurface profile models
B2 - Revised watersurface profile models
B3 - River structures data
B4 - Levee data
B5 - Levee settlement
B6 - Sedimentation analysis
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APPENDIX Bl

llaWine Water-Surface Profile M!!dda

Baseline HEC-2 Runs

. Reach: 1000 feet west of 1-10 Salt River Bridge to Price Road (one mile east of
McClintock Drive Salt River Bridge)

Source: Cella Barr Evan & Associates:
Mile 16.733 to 18.330

Corps of Engineers
• Mile 18.637 to 23.667

•

•

•

•

•

•
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******************************************************
* VATER SURFACE PROfILES *
* VERSION Of NOVEMBER 1976 *
* UPDATED MAY 1984 *
* IBM-PC-XT VERSION AUGUST 1985 *
* RUN DATE 03-10-92 TIME 12:29:06 *
******************************************************

***************************************
* U.S. ARMY CORPS OF ENGINEERS *
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D
* DAVIS, CALIFORNIA 95616

* (916) 440-2105 (FTS) 448-2105
***************************************

:. X X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X

• X X XXXXXXX XXXXX XXXXXXX
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THIS RUN EXECUTED 03-10-92
tttttttttttttttttttttttttttttttttttttttttttttttttt

• 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 AUGUST 1985

tttttttttttttttttttttttttttttttttttttttttttttttttt

• C
T1 SALT RIVER HEC2 X-SEC's X-SEC's
T2 FILE NAME: SRBASE.HC2 PL) 16.733-18.33 18.367-23.667
T3 100-YEAR FLOODPLAIN WITH LEVEE CELLA BARR CORP OF ENGINEERS

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

O. 3. O. o. .000000 .00 .0 O. 1106.270 .000

J2 NPROF lPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNlM ITRACE

• -1.000 .000 -1.000 .000 .000 .000 .000 .000 .000 15.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 42.000 39.000 43.000 1. 000 3.000 25.000 4.000 5.000 .000

• 2.000 205000.000 205000.000 .000 .000 .000 .000 .000 .000 .000QT
NC .040 .040 .030 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 4.100 9526.000 10630.000 .000 .000 .000 .000 .000

CROSS-SECTION PER U.S. ARMY CORPS OF ENGINEERS 1983-1984
STUDY (FEM! FIS) AND A.D.O.T. TOPO.

• Xl 16.733 13.000 9520.000 10630.000 .000 .000 .000 .000 .000 .000
GR 1106. 000 8900.000 1100. 000 9010.000 1102.100 9180.000 1100.000 9240. 000 1099.000 9350.000
GR 1100.000 9460.000 1107.500 9520.000 1080.800 9620.000 1080.800 10520.000 1100. 000 10580.000
GR 1105.000 10600.000 1107.500 10630.000 1107.500 10631.000 .000 .000 .000 .000

ET .000 .000 4.100 9495.000 10545.000 .000 .000 .000 .000 .000

• GR STATIONS 9370, 9390 &9430 (THE TEMPE DRAIN) WERE DELETED FROK
THE CORPS' CROSS-SECTION TO REFLECT LEFT BANK IMPROVMENTS AND
THE RELOCATION OF THE TEMPE DRAIN BY A.D.O.T.

Xl 16.829 17 .000 9270.000 10550.000 330.000 500.000 510.000 .000 .000 .000
GR 1107.500 8650.000 1100. 000 8670.000 1100. 000 8870.000 1102.000 8990.000 1100.000 9180.000
GR 1105.500 9270.000 . 1105.000 9300.000 1100. 000 9320.000 1100.500 9480.000 1095.000 9620.000

• GR 1085.000 9660.000 1080.900 9750.000 1080.900 10400.000 1085.000 10450.000 1105. 000 10530.000
GR 1109. 000 10550.000 1109. 000 10551. 000 .000 .000 .000 .000 .000 .000

NC .000 .000 .000 .300 .500 .000 .000 .000 .000 .000
ET .000 .000 4.100 9460.000 10510.000 .000 .000 .000 .000 .000

GR STATIONS 9010, 9130, 9140 &9180 WERE DELETED AND GR STATIONS

•

•



•

•



•
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.000

.000

.000
9470.000
9650.000

10485.000
.000

.000
1108.000
1082.000
1108.000

.000

11235.000
.000

.040

.000

.000
620.000
625.000

1 420.000
.000

200.000
1107.000
1082.000
1082.000

.000

200.000
8230.000
9595.000

10080.000
.000

200.000
1106.9lW
1090.000
1082.000

.000

NH
ET

i r

! i:
4.000 .150 8620.000 .025' ]i 9625.000 .030 10420.000

.000 .000 4.100 9540.000i 1'10485.000 .000 .000
CHANNEL CROSS-SECTION GEOMETRY IS BASiED UPON TOPO FURNISHED BY BOYLE

,I' .:

ENGINEERING, DEC. 1987 AND BY THE GRAD liNG AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO.'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 119~7. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES., i

Xl 17.091 17.000 9625.000 10420.00d i
GR 1114.000 7145.000 1108.000 7900.00d!
GR 1110.000 9535.000 1110.000 9540.000:
GR 1084.000 9715.000 1084.000 9920.00d i
GR 1110.000 11010.000 1112.000 11235.000 i

•

•

•

.040 11120.000 .000

.000 .000 .000

.000 .000 .000
505.000 1110.000 9520.000
740.000 1082.000 10420.000

.000 .000 .000

186.000
1108.000
1082.000

.000

186.000 186.000
1107.000 8440.000
1084.000 9620.000
1i12.000 11120.000

NH
ET

4.000 .150 8440.000 .025 i 9620.000 .035 10420.000
.000 .000 4.100 9565.000 i 10~90.000 .000 .000
DISTANCE BETWEEN CROSS-SECTIONS AS LLSTED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' FOR THE LOB, ROB &1CaNL TO 186 ' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIONSASi INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AVENUE' TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" ~Nn AS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "~" iicARD LOCATION IN THE HEC2
OF THE U. S. ARMY CORPS OF ENGINEERS 'I ~ALT RIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO.'S AIR~ORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE ~987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT. PROPERTY GRADES.' ;i

Xl 17.129 13.000 9620.000 10420.000 i
GR 1109.000 7360.000 1108.000 7465.000 ~
GR 1110.000 9540.000 1110.000 9565.006 I
GR 1108.000 10490.000 1110.000 10665.000 ~,

•

•

•

•

•

.000

.000

.000
8660.000
9530.000
9755.000

.000

.000
1108.000
1112.000
1082.000

.000

.040 10910.000

.000 .000

.000
440.000
515.000
675.000

1 910.000

220.000
1107.200
1110.000
1084.000
1112.000

220.000
8290.000
9505.000
9620.000

10670.000

220.000
1107.300
1108.000
1086.000
1110.000

NH
ET

4.000 .100 8290.000 .02~: 9675.000 .030 10420.000
.000 .000 4.100 9570.000 1110495.000 .000 .000
DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' FOR THE LOB, ROB &:CaNL TO 220'RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTION$AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AvtNUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" ANQ AS: REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "T"~CARD LOCATION IN THE HEC2
OF THE U. S. ARMY CORPS OF ENGINEERS 'i SALT RIVER flOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES. Ii

Xl 17.167 19.000 9675.000 10420.000 i
GR 1109.000 7400.000 1108.000 7475.000 i
GR 1108.000 9330.000 1108.000 9460.00Q ~
GR 1110.000 9545.000 1110.000 9570.000 ~

GR 1082.000 10420.000 1108.000 10495.000 I
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•
NH 4.000 .100 8200.000 .025 9685.000 .030 10425.000 .040 10900.000 .000
ET .000 .000 4.100 9545.000 10495.000 .000 .000 .000 .000 .000

CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE

• ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

Xl 17.205 21.000 9685.000 10425.000 80.000 80.000 80.000 .000 .000 .000
GR 1108.000 7360.000 1109.000 7430.000 1108.000 7480.000 1107.500 8200.000 1107.300 8440.000

• GR 1108.000 8580.000 1108.000 9400.000 1108.000 9500.000 1110.000 9510.000 1112.000 9530.000
GR 1112.500 9545.000 1110.000 9555.000 1086.000 9630.000 1084.000 9685.000 1082.000 9950.000
GR 1082.000 10035.000 1082.000 10250.000 1082.000 10425.000 1108.000 10495.000 lll0.000 10~75.000

GR 1112.000 10900.000 .000 .000 .000 .000 .000 .000 .000 .000

NH 4.000 .100 8110.000 .025 9685.000 .030 10400.000 .040 10890.000 .000

• ET .000 .000 4.100 9535.000 10500.000 .000 .000 .000 .000 .000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

• Xl 17.242 20.000 9685.000 10400.000 120.000 120.000 120.000 .000 .000 .000
GR 1108.000 7455.000 1108.000 7730.000 1107.500 8100.000 1108.000 8380.000 1107.300 8460.000
GR 1108.000 8540.000 1108.000 9470.000 1110.000 9480.000 1112.000 9490.000 1112.500 9525.000
GR 1113.000 9535.000 1088.000 9625.000 1086.000 9675.000 1084.000 9685.000 1082.000 10270.000
GR 1082.000 10400.000 1084.000 10425.000 1108.000 10500.000 1110.000 10680.000 1112.000 10890.000

• NH 4.000 .065 8340.000 .025 9690.000 .030 10400.000 .040 10890.000 .000
ET .000 .000 4.100 9530.000 10510.000 .000 .000 .000 .000 .000

CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D

• FOR PROPOSED AIRPORT PROPERTY GRADES.
Xl 17.280 22.000 9690.000 10400.000 200.000 200.000 200.000 .000 .000 .000
GR 1108.000 7480.000 1108.000 7870.000 1108.000 8130.000 1118.000 8130.000 1118.000 8340.000
GR 1108.000 8340.000 1107.300 8490.000 1108.000 8510.000 1108.000 9510.000 1114.000 9530.00.0
GR 1113.700 9570.000 1110.000 9580.000 1088.000 9615.000 1086.000 9670.000 1084.000 9690.000
GR 1082.800 10000.000 1084.000 10360.000 1086.000 10400.000 1088.000 10430.000 1108.000 10510.000

• GR 1110.000 10700.000 1112.000 10890.000 .000 .000 .000 .. 000 .000 .000

NH 4.000 .065 8330.000 .025 9695.000 .030 10360.000 .040 10890.000 .000
ET .000 .000 4.100 9570.000 10500.000 .000 .000 .000 .000 .000
Xl 17.318 27.000 9695.000 10360.000 200.000 200.000 200.000 .000 .000 .000
GR 1108.000 7480.000 1108.000 7640.000 1118.000 7640.000 1118.000 7800.000 1108.000 7800.000

• GR 1108.000 8130.000 1118.000 8130.000 1118.000 8330.000 1108.000 8330.000 1108.000 8470.000
GR 1107.500 8515.000 1108.000 8575.000 1108.000 9510.000 1112.000 9525.000 1114.000 9530.000
GR 1114.000 9540.000 1110.000 9565.000 1088.000 9610.000 1088.000 9665.000 1084.000 9695.000
GR 1083.100 10000.000 1084.000 10360.000 1086.000 10400.000 1088.000 10455.000 1108.000 10520.000
GR 1110.000 10745.000 1112.000 10890.000 .000 .000 .000 .000 .000 .000

•

•
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, I: •
i,

NH 5.000 .065 8340.000 .025 9690.000 .030 10380.000 .040 10550.000 .100
NH 11009.000 .000 .000 .000 : .000 .000 I .000 .000 .000 .000,

ET .000 .000 4.100 9550. 000 ~ 10540.000 .000, I .000 .000 .000 .000
17.356 THRU 17.833; CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON1TOPO •FURNISHED BY BOYLE ENGINEERING, DEC. 198UFOR THE LEFT LEVEE AND THE
CORPS' CROSS-SECTIONS FOR THE RIGHT ~ANK.
RIGHT OVERBANK IS ASSUMED INEFFECTIVE FLOW.

Xl 17. 356 32.000 9690.000 10380.000 i 200.000 200.000 200.000 .000 .000 .000
GR 1110.000 7500.000 1108.500 8120.000 " 1118.000 8120.000 1118.000 340.000 1108.500 8340.000
GR 1108.000 8380.000 1108.000 9510.000 i 1110.000 9515.000 1112.000 525.000 1114.000 9535,000 •GR 1114.700 9550.000 1088.000 9615.000 i 1088.000 9670.000 1084.000 690.000 1083.400 10000.000
GR 1082.500 10190.000 1084.000 10380.000 t 1090.000 10425.000 1090.000 1 470.000 1097.000 10515.000
GR 1092.000 10550.000 1086.300 10591.900 ' 1096.400 10645.400 1092.600 1 688.000 1093.000 10757.500
GR 1096.700 10783.000 1102.200 10800.600 : 1110.800 10807.100 1113.300 . 1 851. 600 1114.600 10934.200
GR 1112.600 10993.700 1112.500 11009.000 i .000 .000 .000 .000 .000 .000

4.000 .065 8690.000 .025 i 9700.000 .030 10370.000 .040 10548,000 .000 •NH .
ET .000 .000 4.100 9550.000: 10548.000 .000 .000 .000 .000 .000

THE FOLLOWING MESSAGE IS TAKEN FROM THE HEC2 PRINTOUT OF THE U.S. ARMY
CORPS OF ENGINEERS 1983-1984 STUDY (lEMA FIS).
"FROM STATION 17.394 TO STATION 21.102; ALL HYDRAULIC
DATA WAS OBTAINED FROM HNTB ENGINEERING FIRM •HNTB IS THE DESIGN CONTRACTOR OF AIRPO~T CHANNELIZATION
PROJECT. IN PHOENIX CALL MR. BOB MILLgR,(602) 957-1931,

I

IN KANSAS CITY, MR. DICK SHWAB (&16) 3~3-4800."

Xl 17.394 21,000 9700.000 10370.000 I 200.000 200.000 200.000 .000 .000 .000
GR 1110.000 7525. 000 1108.400 7640.000 i 1108.500 8150.000 1118.000 150.000 1118.000 8350.000
GR 1108.500 8350.000 1107.900 8650.000 i 1108.000 8690.000 1108.000 510.000 1114.000 9535.000 •GR 1115.000 9550.000 1110.000 9575.000 i 1090.000 9615.000 1088.000 680.000 1084.000 9700.000
GR 1083.700 10000.000 1083.000 10290.000 i 1084.000 10370.000 1090.000 1 425.000 1090.600 10500.000
GR 1114.600 10548.000 .000 .006 i .000 .000 .000 .000 - .000 .000

NH 4,000 .065 8650.000 .025 • 9705.000 .030 10380.000 .040 10548.000 .000
ET .000 .000 4.100 9550.000 i 10548.000 .000 .000 .000 .000 .000 •Xl 17.432 24.000 9705.000 10380.000 i 200.000 200.000 ~OO.OOO .000 .000 .000
GR 1110.000 7650.000 1109.500 8030.000 il 1108.500 8440.000 1118.000 440.000 1118.000 8650.000
GR 1108.000 8650.000 1108.000 9510.000 ' 1110.000 9515.000 1112.000 525.000 1114.000 9535.000
GR 1115.000 9550.000 1110.000 9575.000 : 1090.000 9620.000 1090.000 670.000 1084.000 9705.000
GR 1084.000 9730.000 1084.000 10000.000 : 1084.300 10170.000 1084.000 1 300.000 1084.000 10380.000
GR 1090.000 10420.000 1092.000 10480.000 'i 1091.100 10500.000 1114.900 1 548.000 .000 .000 •; ~

NH 4.000 .065 8795.000 .025 ; 9700.000 .030 10480.000 .040 10547.000 .000
ET .000 .000 4.100 9550.000 ' 10547.000 .000 .000 .000 .000 .000
Xl 17.453 18.000 9700.000 10480.000 I 112.000 112,000 112.000 .000 .000 .000
GR 1110.000 7670.000 1109.500 8060.000 i 1108.000 8795.000 1108.000 510.000 1114.000 9525.000
GR 1115.000 9550.000 1112.000 9570.000 : 1092.000 9615.000 1090.000 680.000 1086.000 9700.000 •GR 1084.000 9860.000 1083.000 9940.000 r 1084.000 9980.000 1084.000 1 370.000 1092.000 10425.000
GR 1092.000 10480.000 1091.500 10500.000 i 1114.900 10547.000 .000 .000 .000 .000

•

•



•
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•
NH 4.000 .065 8970.000 .025 9690.000 .030 0400.000 .040 10545.000 .000
ET .000 .000 4.100 9530.000 10545.000 .000 .000 .000 .000 .000
Xl 17.568 17.000 9690.000 10400.000 170.000 170.000 170.000 .000 .000 .000
GR 1110.000 7900.000 1110.000 8660.000 ·1108.000 8970.000 1108.000 9490.000 1114.000 9515.000 •GR 1115.800 9530.000 1094.000 9595.000 1092.000 9645.000 1088.000 9690.000 1086.000 9825.000
GR 1086.000 10180.000 1084.600 10240.000 1086.000 10325.000 1088.000 10400.000 1092.000 10415.000
GR 1093.200 10500.000 1115.500 10545.000 .000· .000 .000 .000 .000 .000

NH 4.000 .065 9035.000 .025 9640.000 .030 10400.000 .040 10544.000 .000
ET .000 .000 4.100 9520.000 10544.000 .000 .000 .000 .000 .000 •Xl 17.606 20.000 9640.000 10400.000 200.000 200.000 200.000 .000 .000 .000
GR 1110.000 8320.000 1109.500 8950.000 1108.000 9035.000 1108.000 480.000 1116.000 9505.000
GR 1116.000 9520.000 1110.000 9545.000 1100.000 9565.000 1094.000 580.000 1092.000 9640.000
GR 1088.000 9760.000 1088.000 10060.000 1086.000 10155.000 1084.700 1 185.000 1086.000 10210.000
GR 1088.000 10285.000 1088.000 10400.000 1092.000 10420.000 1093.800 10500.000 1115.700 10544.000

•NH 4.000 .065 9100.000 .025 9690.000 .030 10425.000 .040 10543.000 .000
ET .000 .000 4.100 9505.000 10543.000 .000 .000 .000 .000 .000
Xl 17.644 23.000 9690.000 10425.000 200.000 200.000 200.000 .000 .000 .000
GR 1110.000 8460. 0~0 1109.700 9010.000 1108.000 9100.000 1108.000 . 9470.000 1116.000 9500.000
GR 1115.800 9505.000 1094.000 9570.000 1094.000 9615.000 1088.000 9690.000 1087.000 9740.000
GR 1088.000 9810.000 1089.000 9890.000, 1088.000 10000.000 1087.000 10015.000 1088.000 10040.000 •GR 1088.000 W105.000 1086.000 10150.000 1085.000 10180.000 1088.000 1 220.000 1090.000 10425.000
GR 1092.000 10435. 000 1094.300 10500.000 1115.900 10543.000 .000 .000 .000 .000

NH 4.000 .065 9170.000 .025 9650.000 .030 10415.000 .040 10543.000 .000
ET .000 .000 4.100 9495.000 10543.000 .000 .000 .000 .000 .000
Xl 17. 682 18.000 9650.000 10415. 000 200.000 200.000 200.000 .000 .000 .000 •GR 1110.000 8640.000 1110.000 9160.000 1108.000 9170.000 1108.000 450.000 1116.000 9480.000
GR 1116.000 9495.000 1094.000 9560.000 1094.000 9605. 000 1088.000 650.000 1088.000 9755.000
GR 1088.000 10020.000 1088.000 10120.000 1086.000 10195.000 1088.000 1 235.000 1090.000 10415.000
GR 1092.000 10425.000 1094.800 10500.000 1116.100 10543.000 .000 .000 .000 .000

Ne .040 .040 .030 .000 .000 .000 .000 .000 .000 .000 •ET .000 .000 4.100 9490.000 10542.000 .000 .000 .000 .000 .000
Xl 17.720 17.000 9620.000 10415.000 200.000 200.000 200.000 .000 .000 .000
GR 1112.000 8780.000 1110.000 9220.000 1108.000 9225.000 1108.000 440.000 1116.000 9470.000
GR 1116.600 9490.000 1096.00q 9545.000 1094.000 9595.000 1091.000 620.000 1090.500 10030.000
GR 1088.000 10140.000 1087.500 10190.000 1090.000 10240.000 1090.000 1 415.000 1092.000 10425.000
GR 1095.400 10500.000 1116.300 10542.000 .000 .000 .000 .000 .000 .000 (e

ET .000 .000 4.100 9475.000 10541. 000 .000 .000 .000 .000 .000
Xl 17.758 17.000 9800.000 10400.000 200.000 200.000 200.000 .000 .000 .000
GR 1112.000 8980.000 1110.000 9265.000 1110.000 9425.000 1112.000 440.000 1116.000 9450.000
GR 1117.000 9475. 000 1096.000 9535.000 1096.000 9585.000 1092.000 630.000 1090.000 9650.000
GR 1090.000 9800.000 1089.000 9930.000 1088.000 10180.000 1088.000 1 235.000 1090.000 10400.000 •GR 1095.900 10500.000 1116.500 10541. ood .000 .000 .000 .000 .000 .000

•
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•
ET .000 .000 4.100 9470.000 r:10541.000 .000 .000 .000 .000 .000
Xl 17.795 15.000 9890.000 10415.000 200.000 200.000 200.000 .000 .000 .000
GR 1112.000 8880.000 1111.500 9075.000 1110.000 9310.000 1110.000 9410.000 1116.000 9435.000

• GR 1117.200 9470.000 1098.000 9525.000 1096.000 9580.000 1090.000 9630.000 1090.000 9890.000
GR 1088.500 10125.000 1090.000 10415.000 1094.000 10465. 000 1096.400 10500.000 1116.700 10541. 000

ET .000 .000 4.100 9465.000 10540.000 .000 .000 .000 .000 .000
Xl 17.833 25.000 9835.000 10260.000 200.000 200.000 200.000 .000 .000 .000
GR 1112.000 8730.000 1111.500 9110.000 1110.000 9330.000 1110.000 9400.000 1116.000 9425.000

• GR 1l17. 500 9465.000 1098.000 9510.000 1096.000 9635.000 1094.000 9700.000 1094.000 9790.000
GR 1092.000 9815.000 1090.000 9835.000 1092.000 9870.000 1092.000 9960.000 1090.000 9975.000
GR 1089.600 10040.000 1090.000 10110.000 1092.000 10140.000 1092.000 10230.000 1090.000 10260.000
GR 1092.000 10360.000 1094.000 10450.000 1096.000 10465.000 1096.900 10500.000 1116.900 10540.000

ET .000 .000 4.100 9475.000 10525.000 .000 .000 .000 .000 .000

• 17.871 TO 18.455 CROSS-SECTIONS PER U.S. ARMY CORPS OF ENGINEERS
1983-1984 STUDY (FEMA F1S) AND A.D.O.T. TOPO. FLOODWAY ENCROACHMENT
STATIONS ALSO PER COE.

Xl 17 .871 12.000 9820.100 10244.100 180.000 220.000 200.000 .000 .000 .000
GR 1117.100 9460.200 1116.600 9461.600 1097.400 9500.000 1097.400 9500.000 1097.400 9820.100
GR 1091.400 9832.100 1091.400 10232.100 1097..400 10244.100 1097.400 10500.000 1097.400 10500.000

• GR 1116.600 10538.400 1117.100 10539.400 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9470.000 10525.000 .000 .000 .000 .000 .000
Xl 17.909 12.000 9817.000 10241.100 180.000 220.000 200.000 .000 .000 .000
GR 1117.300 9461. 200 1098.000 9500.000 1098.000 9715.000 1098.000 9755.000 1098.000 9817.000
GR 1092.000 9829.000 1092.000 10229.100 1098.000 10241.100 1098.000 10500.000 1098.000 10500.000

• GR 1116.800 10537.800 1117.300 10538.800 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9475.000 10525.000 .000 .000 .000 .000 .000
Xl 17.947 12.000 9813.900 10238.000 180.000 220.000 200.000 .000 .000 .000
GR 1117. 500 9461.900 1098.500 9500.000 1098.500 9679.000 1098.500 9762.000 1098.500 9813.900
GR 1092.500 9825.900 1092.500 10226.000 1098.500 10238.000 1098.500 10500.000 1098.500 10500.000

• GR 1117.000 10537.100 1117.500 10538.100 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9480.000 10520.000 .000 .000 .000 .000 .000
Xl 17.970 12.000 9812.100 10236.100 110.000 130.000 120.000 .000 .000 .000
GR 1117.600 9462.300 1098.800 9500.000 1098.800 9655.000 1098.800 9770.000 1098.800 9812.100
GR 1092.800 9824.100 1092.800 10224.100 1098.800 10236.100 1098.800 10500.000 1098.800 10500.000

• GR 1117.100 10536.700 1117.600 10537.700 .000 .000 .000 .000 .000 .000

NC .035 .035 .035 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 4.100 9475.000 10524.000 .000 .000 .000 .000 .000

STOCKPILED MATERIAL MODELED IN THE CORPS' ORIGINAL SECTION DOES NOT
CURRENTLY EXIST .AND THIS SECTION WAS MODIFIED TO DELETE SAME.

• Xl 17.998 12.000 9835.000 10233.800 130.000 160.000 150.000 .000 .000 .000
GR 1117.800 9462.700 1099.200 9500.000 1099.200 9630.000 1100.200 9670.000 1100.200 9795.000
GR 1099.200 9835.000 1093.200 9847.000 1093.200 10221.800 1099.200 10233.800 1099.200 10500.000
GR 1117.300 10536.300 1117.800 10537. 300 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 .000 4.100 9470.000 10529.000 .000 .000 .000 .000 .000
Xl 18.036 12.000 9806.600 10230.600 180.000 220.000 00.000 .000 .000 .000
GR 1118.500 9462.300 1118.000 9463.300 1099.700 9500.000 1 99.700 500.000 1099.700 -9806.600
GR 1093.700 9818.600 1093.700 10218.600 1099.700 10230.600 1 99.700 1 500.000 1099.700 10500.000 •GR 1118.000 10536.700 1118.500 10537.700 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9471. 000 10528.000 .000 .000 .000 .000 .000
Xl 18.074 12.000 9803.400 10277.400 180.000 220.000 200.000 .000 .000 .000
GR 1119.200 9461.900 1118.700 9462.900 1100.200 9500.000 1100.200 500.000 1100.200 9803.400
GR 1094.200 9815.400 1094.200 10215.400 1100.200 10277.400 1ioo.200 1 500.000 1100.200 10500.000 •GR 1118.700 10537.100 1119.200 10538.100 .000 ~OOO .000 .000 .000 .000

ET .000 .000 4.100 9471.000 10528.000 .000 .000 .000 .000 .000
Xl 18.112 12.000 9800.200 10224.200 180.000 220.000 200.000 .000 .000 .000
GR 1120.000 9461.500 1119.500 9462.500 1100.700 9500.000 1100.700 500.000 1100.700 9800.200
GR 1094.700 9812.200 1094.700 10212.200 1100.700 10224.200 1100.700 1 500.000 1100.700 10500.000 ,.
GR 1119.500 10537.500 1120.000 10538.500 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9472.000 10516.000 .000 .000 .000 .000 .000
Xl 18.150 12.000 9797.000 10221.000 180.000 220.000 200.000 .000 .000 .000
GR 1120.700 9461.100 1120.200 9462.100 1101. 300 9500.000 1101. 300 500.000 1101.300 9797.000
GR 1095.300 9809.000 1095.300 10209.000 1101.300 - 10221.000 1101. 300 1 489.000 1101. 300 10489.000 .-GR 1120.200 10526.900 1120.700 10527.900 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9474.000 10339.000 .000 .000 .000 .000 .000·
Xl 18.188 12.000 9793.800 10217.800 180.000 220.000 200.000 .000 .000 .000
GR 1121. 000 9461.500 1120.500 9462.500 no1. 800 9500.000 1101. 800 500.000 1101. 800 9793.800
GR 1095.800 9805.800 1095.800 10205.800 1101.800 10217.800 1101. 800 1 313.900 1101.800 10313.900 •GR 1120.500 10351. 400 1121.000 10352.400 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9473.000 10352.000 .000 .000 .000 .000 .000
Xl 18.216 12.000 9791.300 10215.400 140.000 160.000 150.000 .000 .000 .000
GR 1121. 300 9461.800 1120.800 9462.800 1102.200 9500.000 1102.200 500.000 1102.200 9791.300
GR 1096.200 9803.300 1096.200 10203.400 1102.200 10215.400 1102.200 1 326.000 1102.200 10326.000 •GR 1120.800 10363.200 1121. 300 10364.200 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9471.000 10465.000 .000 .000 .000 .000 .000
Xl 18.254 12.000 9788.300 10212.300 180.000 220.000 00.000 .000 .000 .000
GR 1121. 600 9462.200 1121.100 9463.200 1102.700 9500.000 1 02.700 500.000 1102.700 9788.300
GR 1096.700 9800.300 1096.700 10200.300 1102.700 10212.300 1 02.700 1 436.900 1102.700 10436.900 •GR 1121.100 10473.800 1121.600 10474.800 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9470.000 10529.000 .000 .000 .000 .000 .000
Xl 18.292 12.000 9788.000 10212.000 190.000 210.000 00.000 .000 .000 .000
GR 1121.900 9462.600 _1121.400 9463.600 1103.200 9500.000 1 03.200 500.000 1103.200 9788.000
GR 1097.200 9800.000 1097.200 10200.000 1103.200 10212.000 1 03.200 1 500.000 1103.200 10500.000 •GR 1121.400 10536.400 1121.900 10537. 400 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 .000 4.100 9440.000 10570.000 .000 .000 .000 .000 .000
Xl 18.330 12.000 9788.000 10212. 000 200.000 200.000 200.000 .000 .000 .000
X5 2.000 1118.120 1118.200 .000 .000 .000 .000 .000 .000 .000

• GR 1122.200 9463.000 1121. 700 9464.000 1103.700 9500.000 1103.700 9500.000 1103.700 9788.000
GR 1097.700 9800.000 1097.700 10200.000 1103.700 10212.000 1103.700 10500.000 1103.700 10500.000
GR 1121.700 10536.000 1122.200 10537. 000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 947LOOO 10528.000
Xl 18.367 12.000 9788.000 10212.000 200.000 200.000 200.000 .000 .000 .000

• GR 1122.600 9463.400 1122.100 9464.400 1104.200 9500.000 1104.200 9500.000 1104.200 . 9788.000
GR 1098.200 9800.000 1098.200 10200.000 1104.200 10212.000 1104.200 10500.000 1104.200 10500.000
GR 1122.100 10535.600 1122.600 10536.600 .000 .000 .000 .000 .000 .000

liT .000 .000 9.100 .000 .000 .000 .000 .000 9542.000 10527.000
Xl 18.405 12.000 9788.000 10212.000 200.000 200.000 200.000 .000 .000 .000

• GR 1122.900 9463.800 1122.400 9464.800 1104.800 9500.000 1104.800 9500.000 1104.800 9788.000
GR 1098.800 9800.000 1098.800 10200.000 1104.800 10212.000 1104.800 10500.000 1104.800 10500.000
GR 1122.400 10535. 200 1122.900 10536.200 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9472.000 10527.000
Xl 18.417 12.000 9787.700 10211. 700 65.000 55.000 60.000 .000 .000 .000

• GR 1123.000 9463.900 1122.500 9464.900 1104.900 9500.000 1104.900 9500.000 1104.900 9787.700
GR 1098.900 9799.700 1098.900 10199.700 1104.900 10211. 700 1104.900 10500.000 1104.900 10500 .000
GR 1122.500 10535.100 1123.000 10536.100 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9472.000 10527.000
Xl 18.455 12.000 9783.500 10207.500 220.000 180.000 200.000 .000 .000 .000

• GR 1123.300 9464.300 1122.800 9465.300 1105.400 9500.000 n05.400 9500.000 1105.400 9783.500
GR 1099.400 9795.500 1099.400 10195.500 1105.400 10207.500 1105.400 10500.000 1105.400 10500.000
GR 1122.800 10534.700 1123.300 10535.700 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9472.000 10527.000
Xl 18.492 12.000 9786.100 10210.400 220.000 180.000 200.000 .000 .000 .000

• GR 1123.600 9464.700 1123.100 9465.700 1106.000 9500.000 1106.000 9500.000 1106.000 9786.100
GR 1100.000 9798.100 1100.000 10198.400 1106.000 10210.400 1106.000 10500.000 1106.000 10500.000
GR 1123.100 10534.300 1123.600 10535.300 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9472.000 10527.000
Xl 18.530 12.000 9798.700 10224.400 220.000 180.000 200.000 .000 .000 .000

• GR 1124.000 9465.000 1123.500 9466.000 1106.500 9500.000 1106.500 9500.000 1106.500 9798.700
GR 1100.500 9810.700 1100.500 10212.400 1106.500 10224.400 1106.500 10500.000 1106.500 10500.000
GR 1123.500 10534.000 1124.000 10535.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9473.000 10526.000
Xl 18.568 12.000 9821. 300 10249.600 220.000 180.000 200.000 .000 .000 .000

• GR 1124.300 9465.400 1123.800 9466.400 1107.000 9500.000 1107.000 9500.000 1107.000 9821. 300
GR 1101. 000 9833.300 110LOOO 10237. 600 1107.000 10249.600 1107.000 10500.000 1107.000 10500.000
GR 1123.800 10533.600 1124.300 10534.600 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 .000 9.100 .000 .000 .000 .000 .000 9473.000 10526.000
Xl 18.606 12.000 9853.900 10285.90n 220.000 180.000 200.000 .000 .000 .000
GR 1124.600 9465. 800 1124.100 9466.800 1107.500 9500.000 1107.500 9500.000 1107. 500 9853.900
GR 1101. 500 9865.900 1101. 500 10273.90n 1107.500 10285.900 1107.500 1 500.000 1107.500 10500.000 •GR 1124.100 10533.200 1124.600 10534.200 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9473.000 10526.000
Xl 18.644 12.000 9896.600 10333.600 220.000 180.000 200.000 .000 .000 .000
GR 1124.900 9466.200 1124.400 9467.200 1108.000 9500.000 1108.000 500.000 1108.000 9896.600
GR 1102.000 9908,600 1102.000 10321. 600 1108.000 10333.600 1108.000 1 500.000 1108.000 10500.000 •GR 1124.400 10532.800 1124.900 10533,800 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9473.000 10526.000
Xl 18.682 12.000 9949.300 10392.800 220.000 180.000 200.000 .000 .000 .000
GR 1125,300 9466.600 1124.800 9467.60q 1108.600 9500.000 1108.600 500.000 1108.600 9949.300
GR 1102.600 9961.300 1102.600 10380.800 1108.600 10392.800 1108.600 1 500.000 1108.600 10500.000 •GR· 1124.800 10532.400 1125.300 10533.400 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9473.000 10526.000
Xl 18.720 12.000 10012.200 10463.700 220.000 180.000 200.000 . .000 .000 .000
GR 1125.600 9467.000 1125.100 9468.000 1109.100 9500.000 1109.100 500.000 1109.100 10012.200
GR 1103.100 10024.200 1103.100 10451. 700 1109.100 10463.700 1109.100 1 500.000 1109.100 '10500.000 •GR 1125.100 10532.000 1125.600 10533.000 .000 .000 .000 .000 .000 ,000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9474.000 10563.000
Xl 18.758 12.000 10085.100 10546.800 200.000 200.000 200.000 .000 .000 ,000
GR 1127.900 9464.100 1125.400 9469.100 1109.900 9500.000 1109.900 500.000 1109.900 10085.100
GR 1103.800 10097.300 1103.800 10534.600 1109.900 10546.800 1109.900 1 547.900 1109.900 10547.900 •GR 1125.400 10578.800 1125.900 10579.800 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9474.000 10663.000
Xl 18.795 12.000 10168.200 10637.700 200.000 200.000 200.000 .000 .000 .000
GR 1128.700 9464.200 1110.800 9500.000 1110.800 10140.000 1110.800 1 165.000 1110.800 H168.200
GR 1104.600 10180.700 1104.600 10625.200 1110.800 10637.700 1110.800 1 638.600 1110.800 10638.600 •GR 1126.200 10669.300 1126.700 10670.300 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9495.000 10834.000
Xl 18.833 12.000 10257.000 10720.800 200.000 200,000 200.000 .000 .000 .000
X3 .000 .000 .000 9495.000 .000 .000 .000 .000 .000 .000
GR 1129.500 9464.400 1111.700 9500.000 U11. 700 10140.000 1111.700 1 245.000 1111. 700 10257.000 •GR 1105.300 10269.800 1105.300 10708.100 1111. 700 10720.800 1111.700 1 809.600 1111. 700 10809.600
GR 1127.000 10840.200 1127.500 10841. 200 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9462.000 '11004.000
Xl 18.871 12.000 10337.000 10795,400 200.000 190.000 200.000 .000 .000 .000
GR 1130.300 9451. 400 1112.600 9486.900 112.600 10130.000 1112.600 1 320.000 1112.600 10337. 000 ••GR 1106.000 10350.600 1106.000 10782.300 112.600 10795.400 1112.600 1 979.600 1112.600 10979.600
GR 1127.800 11010.000 1128.300 11011. 000 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 .000 9.100 .000 •. 000 .000 .000 .000 9470.000 11156.000
Xl 18.909 13.000 10409.300 10861. 900 200.000 190.000 200.000 .000 .000 .000
X3 .000 .000 .000 9470.000 .000 .000 .000 .000 .000 .000

• GR 1131.100 9411.400 1113.400 9446.700 1113.400 10090.000 1133.000 10120.000 1133.000 10185.000
GR 1113.400 10235.000 1113.400 10390.000 1113.400 10409.300 1106.800 10422.600 1106.800 10848.600
GR 1113.400 10861.900 1113.400 11132.800 1130.100 11166.100 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9555.000 11314.000
Xl 18.947 12.000 10477.000 10927.700 200.000 190.000 200.000 .000 .000 .000

• X3 .000 .000 .000 9555.000 .000 .000 .000 .000 .000 .000
GR 1131. 900 9347.300 1114.300 9382.500 1114.300 10073.000 1125.000 10160.000 1132.000 10250.000
GR 1132.000 10440.000 1114.300 10477.000 1107.500 10490.600 1107.500 10914.100 1114.300 10927.700
GR 1114.300 11293.000 1130.900 11326.200 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9432.000 11491. 000

• Xl 18.987 13.000 10546.400 10997.600 200.000 200.000 210.000 .000 .000 .000
X3 .000 .000 .000 9432.000 .000 .000 .000 .000 .000 .000
GR 1131. 700 9267. 900 1115.200 9300.900 1115.200 10180.000 1117.400 10250.000 1118.000 10300.000
GR 1117.400 10350.000 1115.200 1n420.000 1115.200 10546.400 1108.300 10560.200 1108.300 10983.700
GR 1115.200 10997.600 1115.200 11468.500 1131.700 11501. 600 .000 .000 .000 .000

• ET .000 .000 9.100 .000 .000 .000 .000 .000 9408.000 11637.000
Xl 19.027 . 12.000 10615.700 11067.500 200.000 200.000 210.000 .000 .000 .000
X3 .000 .000 .000 9408.000 .000 .000 .000 .000 .000 .000
GR 1132.500 9174.200 1131.000 9177.200 1116.000 9207.200 1116.000 9207.200 1116.000 10615.700
GR 1109.000 10629.800 1109.000 11053.400 1116.000 11067. 500 1116.000 11604.100 1116.000 11604.100
GR 1131. 000 11634.000 1132.500 11637.000 .000 .000 .000 .000 .000 .000

• ET .000 .000 9.100 .000 .000 .000 .000 .000 9393.000 11715.000
Xl 19.066 12.000 10685.100 11137.400 200.000 200.000 210.000 .000 .000 .000
X3 .000 .000 .000 9383.000 .000 .000 .000 .000 .- .000 .000
GR 1132.700 9081.700 1131. 200 9084.700 1116.900 9113.300 1116.900 9113.300 1116.900 10685.100
GR 1109.700 10699.500 1109.700 11123.000 1116.900 11137.400 1116.900 11694.700 1116.900 11694.700

• GR 1131.200 11723.300 1132.700 11726.300 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9360.000 11800.000
Xl 19.106 12.000 10754.500 11207.300 200.000 200.000 210.000 .000 .000 .000
X3 .000 .000 .000 9360.000 .000 .000 .000 .000 .000 .000
GR 1132.900 8989.100 1131. 400 8992.100 1117.800 9019.400 1117.800 9019.400 1117.800 10754.500

• GR 1110.500 10769.100 1110.500 11192.600 1117. 800 11207.300 1117.800 11770.200 1117.800 11770.200
GR 1131. 400 11797.600 1132.900 11800.600 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9328.000 11869.000
Xl 19.146 12.000 10823.800 11277. 200 200.000 200.000 210.000 .000 .000 .000
X3 .000 .000 .000 9328.000 .000 .000 .000 .000 .000 .000

• GR 1133.200 8896.500 1131.700 8899.500 1118.600 8925.500 1118.600 8925.500 1118.600 10823.800
GR 1111. 200 10838.700 1111.200 11262.300 1118.600 11277.200 1118.600 11840.800 1118.600 11840.800
GR 1131. 700 11866.900 1133.200 11869.900 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 .000 9.100 .000 .000 .000 .000 .000 9304.000 11941.000
Xl 19.186 12.000 10893.200 11347.100 200.000 200.000 10.000 .000 .000 .000
X3 .000 .000 .000 9304.000 .000 .000 .000 .000 .000 .000
GR 1133.400 8803.900 1131. 900 8806.900 1119.500 8831. 600 1 19.500 8831. 600 1119.500 10893.200 •GR 1111. 900 1090B.400 1111.900 11331. 900 1119.500 11347.100 1 19.500 11914.000 1119.500 11914.000
GR 1131. 900 11938.700 1133.400 11941.700 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9224.000 12007.000
Xl 19.225 12.000 10962.600 11416.600 200.000 200.000 210.000 .000 .000 .000
X3 .000 .000 .000 9224.000 .000 .000 .000 .000 .000 .000 •GR 1133.600 8711.300 1132.100 8714.300 1120.400 8737. 800 1120.400 737.800 1120.400 10962.600
GR 1112.700 10978.000 1112.700 11401.100 1120.400 11416.600 1120.400 1 980.600 1120.400 11980.600
GR 1132.100 12004.100 1133.600 12007.100 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9160.000 12074.000
Xl 19.265 12.000 11028.400 11472.500, 200.000 200.000 210.000 .000 .000 .000 •X3 .000 .000 .000 9160.000: .000 .000 .000 .000 .000 .000
GR 1121. 300 8617.000 1121.300 8643.000 1121. 300 8790.000 1121.300 815.000 1121.300 11028.400
GR 1113.400 11044.000 1113.400 11456.800 1121. 300 11472.500 1121.300 1 049.000 1121. 300 12049.000
GR 1132.300 12071.200 1133.800 12074.200 .000 .000 .000' .000 .000 .000

QT 2.000 210000.000 210000.000 .000 .000 .000 .000 .000 .000 .000 •ET .000 .000 9.100 .000 .000 .000 .000 .000 8980.000 12145.000
Xl 19.303 12.000 11072.900 11509.400 200.000 200.000 200.000 .000 .000 .000
X3 .000 .000 .000 8980. ODD, .000 .000 .000 .000 .000 .000
GR 1122.100 8522.000 1122.100 8546.000 1122.100 8820.000 1122.100 844.000 1122.100 11072.900
GR 1114.200 11088.900 1114.200 11493.400 1122.100 11509.400 1122.100 1 121.300 1122.100 12121. 300
GR 1132.600 12142.200 1134.100 12145.200 .000 .000 .000 .000 .000 .000 •
ET .000 .000 9.100 .000 .000 .000 .000 .000 9007.000 12245.000
Xl 19.348 12.000 11096.000 11544. Dod 180.000 225. 000 240.000 .000 - .000 .000
X3 .000 .000 .000 9007.000 .000 .000 .000 .000 .000 .000
GR 1135.300 8445.000 1123.000 8467.000 1123.000 8830.000 1123.000 852.000 1123. 000 10760.000
GR 1127. 000 11096. 000 1115.000 11120. 000 1115.000 11520.000 1127.000 1 544.000 1123. 000 11980.000 •GR 1123.000 12220.000 1135.300 12245.000 .000 .000 .000 .000 .000 .000

SB 1. 050 1.500 2.500 3000.000 3339.000 263.000 40000.000 .000 1123.500 1123.000
Xl 19.363 6.000 8550.000 11900.000 78.000 78.000 78.000 .000 .000 .000
X2 .000 .000 LOOO 1136.000 1143.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 136.000 1143.000 .000 •BT 2. 000 8550.000 1143.000 1136.000 11900.000 1143.000 1136.000 .000 .000 .000
GR 1143.000 8550.000 1136.000 8570.000 1123.000 8580.000 1123.000 1 850.000 1136.000 11880.000
GR 1143.000 11900.000 .000 .000 .000 .000 .000 .000 .000 .000

NC .040 .040 .035 .000 .000 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .000 .000 8924.000 12330.000 •Xl 19.381 52. 000 11188.000 11741.000 160.000 260.000 250.000 .000 .000 .000
CI 10300.000 1123. 600 .000 .010 .010 2000.000 .000 .000 .000 .000
X3 .000 .000 .000 8924.00q .000 .000 .000 .000 .000 .000
GR 1119.700 8666.000 1119.900 9021. 000 1118.600 9140.000 1124.000 329.000 1125.300 9411.000
GR 1125.700 9520.000 1127. 500 9592.000 1128.500 9705.000 1128.700 749.000 1123.800 9771. 000
GR 1125.300 9855.000 1126.400 9929.000 1127.100 10000.000 1126.900 1 113.000 1126.100 0160.000 •GR 1128.100 10188.000 1128.900 10224.000 1126.700 10347.000 1124.600 1 410.000 1126.100 0472.000

•
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•
GR 1128.400 10487.000 1125.500 10507.000 1127.100 10645.000 1124.700 10660.000 1125.700 10702.000
GR 1125.300 10772.000 1125.200 10831. 000 rr i '1l24.300 10877.000 1123.600 10930.000 1127.200 11010.000
GR 1127.100 11063.000 1125.400 11108.000 1128.300 11188.000 1125.100 11202.000 1122.400 11262.000
GR 1122.600 11333.000 1120.300 11372.000 1115.600 11415.000 1113.200 11476.000 1113.200 11543.000

• GR 1115.600 11605.000 1119.100 11669.000 1122.800 11741.000 1122.000 11774.000 1120.900 11825.000
GR 1122.800 11894.000 1123.900 11904.000 1123.900 11982.000 1123.900 12136.000 1125.600 12230.000
GR 1125.600 12310.000 1134.800 12330.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8860.000 12460.000
Xl 19.446 59.000 11140.000 11807.000 170.000 280.000 265.000 .000 .000 .000

• CI 10275.000 1124.300 .000 .000 .000 2250.000 .000 .000 .000 .000
X3 .000 .000 .000 8860.000 .000 .000 .000 .000 .000 .000
GR 1133.800 8600.000 1133.800 8734.000 1132.500 8898.000 1131. 600 8958.000 1127. 800 9017. 000
GR 1125.300 9124.000 1124.000 9146.000 1125.100 9223.000 1125.200 9320.000 1128.600 9463.000
GR 1128.700 9610.000 1137.900 9743.000 1127.300 9754.000 1125.700 9787.000 1123.300 9828.000
GR 1124.800 9849.000 1126.400 9918.000 1128.800 10000.000 1127.100 10045.000 1126.600 10091. 000

• GR 1128.000 10150.000 1130.300 10205.000 1127.800 10230.000 1126.000 10260.000 1125.800 10302.000
GR 1127.000 10387.000 1127.700 10480.000 1126.600 10568.000 1125.600 10674.000 1124.900 10784.000
GR 1124.200 10856.000 1126.000 10907.000 1124.500 10927.000 1125.400 10947.000 1131. 000 11019.000
GR 1129.700 11041. 000 1130.100 11140. 000 1129.000 . 11145.000 1126.900 11165. 000 1127.800 11260. 000
GR 1126.400 11271.000 1124.200 11312.000 1124.700 11336.000 1121.800 11367.000 1120.000 11419. 000
GR 1118.600 11484.000 1116.300 11506.000 1114.400 11568.000 1115.100 11644. 000 1121.400 11754. 000

• GR 1122. 000 11807.000 1120.300 11842. 000 1121. 000 11895.000 1122. 800 11964.000 1123.500 11994.000
GR 1124.600 12090.000 1126.700 12214.000 1125.400 12430.000 1135.300 12460.000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8757.000 12577. 000
Xl 19.537 90.000 11180.800 12262.900 400.000 500.000 480.000 .000 .000 .000
CI 10325.000 1125.600 .000 .000 .000 2150.000 .000 .000 .000 .000

• X3 .000 .000 .000 8757.000 .000 .000 .000 .000 .000 .000
GR 1132.200 7728.700 1132.200 7761.300 1135.000 7814.900 1135.700 7878.500 1134.500 7979.700
GR 1135.100 8041. 600 1135.400 8114.600 1133.500 8137.000 1118.700 8161. 400 1117.900 8204.500
GR 1121. 500 8263.300 1121. 900 8335. 300 1124.500 8353 .100 1123.700 8415.400 H35.300 8466.900
GR 1137.100 8491. 500 1137.200 8546.300 1138.600 8584.700 1137.400 8599.700 1137. 400 8642.800
GR 1136.000 8733.900 1136. 000 8766.200 1136.700 8808.900 1135.300 8856.400 1135.300 8900.300

• GR 1133.800 8929.000 1126.200 8948.200 1129.600 9009.300 1129.200 9065.000 1125.700 9193.700
GR 1123.700 9244.500 1127. 600 9284.300 1128.600 9309.000 1132.500 9333.700 1133.700 9370.300
GR 1133.000 9408.700 1133.900 9487.900 1137.200 9536.700 1135.200 9587.700 1134.200 9637.300
GR 1134.900 9699.300 1134.200 9731. 000 1132.400 9806.200 1130.800 9895.300 1128.200 9919.400
GR 1127.500 9954.300 1128.500 10000.000 1126.800 10033.200 1128.400 10073.600 1127.700 10081.400
GR 1127.900 10249.600 1126.700 10363.700 1124.700 10460.400 1129.800 10500.100 1130.100 10549.000

• GR 1128.100 10668.100 1126.900 10686.700 1129.300 10730.600 1130.300 10784.500 1126.900 10944.500
GR 1132.200 10983.900 1135.000 11105.700 1136.900 11121. 700 1135.400 11180.800 1129.100 11184.800
GR 1127.100 11201. 700 1125.600 11263.500 1125.200 11399.500 1125.200 11509.300 1121.300 11526.300
GR 1119.300 11635.900 1117.000 11662.000 1118.800 11740.800 1121. 900 11887.500 1120.700 11920.700
GR 1122.100 12011. 400 1121. 800 12154.200 1123.300 12193.700 1127.600 12262.900 1125.900 12330.900
GR 1129.000 12363.200 . 1129.800 12400.700 1132.700 12410.900 1132.700 12421. 800 1126.400 12440.500

• GR 1126.500 12471. 900 1133.200 12490.500 1132.700 12500.500 1130.000 12510.100 1129.800 12577.000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8736.000 12417.000
Xl 19.563 90.000 11374.600 12250.400 130.000 150.000 140.000 .000 .000 .000
CI 10400.000 1126.000 .000 .000 .000 2400.000 .000 .000 .000 .000
X3 .000 .000 .000 8736.000 .000 .000 .000 .000 .000 .000

• GR 1132.900 7696.800 1132.300 7730.800 1132.300 7769.300 1138.800 7851. 200 1138.800 7971.800
GR 1136.400 8018.500 1136.000 8051. 500 1132.300 8098.400 1120.700 8116.100 1118.700 8135.500

•
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•
GR 1119.100 8160.500 1122.100 8203.400 1122.800 8295.900 1124.900 8308.800 1125.500 8373.700
GR 1136.100 8422.300 1136.600 8544.800 1138.200 8590.800 11p7.700 8678.900 1136.200 8699.900
OR 1136.900 8766.100 1134.600 8870.400 1133.700 8923.100 !li25.900 8942.600 1128.400 8958.600
GR 1129.300 9017.100 1125.000 9187.200 1125.200 9205.600 i 1126.700 9234.900 1126.500 9279.100
GR 1133.400 9316.100 1134.100 9340.400: 1133.000 9372.600 1134.200 9416.500 1136.600 9427.400 •GR 1134.900 9457.700 1136.200 9496.600 1135.600 9614.800 1133.500 9668.000 1132.100 9712.900
GR 1131. 200 9727.300 1132.600 9748.500 1130.400 9774.800 1135.000 9817.900 1130.100 9851. 600
GR 1129.300 99050 300 1129.500 10000.000 1128.800 10034.600 1127. 600 10075.800 1127.100 10185.300
GR 1127.700 10273.700 1128.700 10305.100 1128.500 10375.600 1130.400 10394.800 1129.900 10435.600
GR 1127.500 10450.300 1127.500 10486.600 1129.500 10531. 300 1130.200 1 602.000 1128.300 10670.700
GR 1126.300 10688.000 1128.100 10703.000 1129.300 10752.500 1128.700 1 905.600 1131. 000 10955.100 •GR 1130.500 11018.600 1126.200 11084.800 1126.800 11241. 900 1127.700 1 290.600 1129.100 11374.600
GR 1127.200 11421.800 1124.400 11541. 200 1122.000 11561. 200 1120.400 1 613.100 1121. 900 11640.900
GR 1119.900 11777.500 1121.600 11886.200 1120.300 11920.600 1120.900 1 078.300 1121. 000 12162.800
GR 1122.200 12195.100 1127.300 12250.400 1127.500 12274.300 1129.900 1 320.800 1132.200 12330.000
GR 1131.900 12340.000 1127.400 12359.600 1127.000 12387.400 1132.200 1 407.900 1132.200 12417.700

•ET .000 .000 9.100 .OO~ .000 .000 .000 .000 8726.000 12594.000
Xl 19.579 83.000 11389.000 12250.300 70.000 90.000 80.000 .000 .000 .000
CI 10377.000 1126.300 .000 .000 .000 2325.000 .000 .000 .000 .000
X3 .000 .000 .000 8726.000 .000 .000 .000 .000 .000 .000
GR 1133.600 7678.300 1133.900 7712.400 1132.700 7732.200 1132.700 771. 200 1138.700 7845.200
GR 1138.700 7964.100 1135.900 8058.200 1134.000 8074.600 1118.200 099.600 1121. 800 8165.500 •GR 1124.500 8299.500 1127. 000 8312.700 1127.300 8351. 600 1136.100 394.200 1138.000 8570.700
GR 1138.000 8635.200 1135.700 8692.300 1136.600 8744.700 1135.400 812.700 1134.600 8884.100
GR 1130.000 8929.900 1126.100 8942.70Q 1128.700 8971.200 1128.600 037.700 1124.900 9173.100
OR 1128.500 9200.300 1128.000 9225.500 1125.800 9257.900 1127.000 273.300 1133.900 9302.500
GR 1134.600 9418.800 1136.800 9427.400 1136.300 9590.000 1134.400 610.800 1133.100 9736.600
GR 1130.700 9835.200 1129.200 9888.400 1131. 300 9896.200 1127.000 915.000 1128.600 9933.700 •GR 1128.100 9983.000 1128.400 10000.000 1128.400 10014.900 1127.000 1 095.800 1129.000 10154.100
GR 1129.200 10229.500 1129.200 10343.800 1131. 000 10378.400 1130.500 1 495.600 1128.100 10530.800
GR 1127.200 10580.700 1129.700 10626.100 1127.600 10686.600 1129.000 1 751.300 1129.800 10921.000
GR 1127.300 10974 .100 1126.100 11112.900 1129.000 11230.200 1129.200 1 320.800 1130.300 11389.000
GR 1126.800 11459.400 1124.700 11539.100 1122.800 11562.200 1122.800 1 582.300 1121.100 11603.600
GR 1122.500 11620.300 1121. 900 11708.100 1120.900 11808.500 1121.700 1 892.300 1120.700 11963.700 •GR 1120.000 12134.900 1121. 500 12179.200 1122.900 12205.400 1130.000 1 250.300 1129.700 12269.100
GR 1132.500 12282.900 1132.500 12292.300 1128.100 12307.900 1127.500 1 332.700 1132.300 12360.500
GR 1131.300 12407.900 1131.500 12507.000 1132.000 12594.800 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8697.000 12470.000
Xl 19.618 79.000 11427.300 12188.500 200.000 220.000 210.000 .000 .000 .000 •CI 9945.000 1126.900 .000 .000 2.000 1690.000 .000 .000 .000 .000
X3 .000 .000 .000 8697.000 .000 .000 .000 .000 .000 .000
GR 1134.800 7640.100 1135.300 7666.400 1135.200 7707.400 1132.700 725.700 1132.700 7764.200
GR 1138.700 7835.800 1138.700 7958.000 1135.400 8039.300 1121.500 061. 000 1123.300 8092.300
GR 1124.000 8226.000 1132.300 8261. 000 1130.900 8284.300 1135.100 323.700 1136.400 8361. 400 !
GR 1136.800 8590.000 1134.900 8749.700 1133.500 8779.300 1133.500 834.600 1129.800 8864.300 •GR 1131. 300 8910.800 1131. 300 8944.100 1126.900 8968.800 1127.500 992.100 1124.800 9119.200
GR 1132.000 9173. 300 1132.000 9192.300 1127.600 9227.900 1127.600 254.500 1134.600 9291.400
GR 1135.100 9357.000 1135.300 9459.200 1135.300 9515.100 1133.200 662.800 1130.700 9712.100
GR 1132.500 9741.100 1132.400 9791. 700 1128.000 9804.600 1128.900 832.300 1132.100 9842.900
GR 1128.600 9852.700 1130.600 9936.700 1128.700 10000.000 1127.500 1 028.800 1126.100 10170.000
GR 1128.100 10203.100 1128.200 10312.800 1131. 600 10359.100 1130.500 1 593.500 1128.400 10651.600 •GR 1130.100 10752.500 1129.200 10840.100 1127.200 10907.900 1128.700 1 951.900 1128.600 11001. 900

•
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•
GR 1132.000 11031.400 1131.500 11151. 600 1132.300 11279.200 1132.600 11357.900 1130.200 11427,300
GR 1125.600 11451.900 1125.500 11515.600 .,1L23.700 11592.900 1121. 500 11617.100 1123.700 11681. 400
GR 1122.200 11818.100 1119.900 11947,700 11i8.600 11962.100 1118.200 12049.400 1117.100 12133.900
GR 1118,200 12150.900 1122.800 12176.200 1131. 500 12188.500 1128.800 12199.900 1128.700 12231.000'. GR 1133.100 12262.300 1132.100 12292.600 1133.000 12411.300 1133.800 12550.900 .000 .000

ET .000 .000 9.100 .000 .000 :000 .000 .000 8670.000 12419.000
Xl 19.659 88.000 11270.300 12163.700 200.000 230.000 215.000 .000 .000 ,000
CI 9900.000 1127.600 .000 .000 .000 1600,000 .000 .000 .000 .000
X3 .000 .000 .000 8670.000 .000 .000 .000 .000 .000 .000

• GR 1134.500 7601,900 1135.600 7630.700 1136.000 7670.200 1133.300 7688.200 1133.500 7729.500
GR 1135.600 7747.400 1136.300 7793.6nD 1134.700 7825.600 1136.000 7852.100 1137.000 7927.900
GR 1136.400 7957.700 1125.600 7993.900 1122.700 8017.600 1123.000 8115.000 1124.800 8145.700
GR 1124.400 8162,700 1134.500 8217. 600 1131. 500 8240.700 1136.600 8277 .500 1135.200 8287.800
GR 1135.200 8311.600 1137.300 8331. 300 1137.400 8369.200 1136.400 8487.400 1136.500 8535.200
GR 1135.100 8~93.600 1135.900 8643.000 1134.200 8713.500 1135.900 8729.800 1130.900 8763.100

• GR 1130.400 8793.200 1131. 400 8943.600 1132.500 8958.400 1125.600 8993.300 1126.700 9055.800
GR 1125.600 9109.300 1129.200 9134.400 1129.200 9157. 900 1130,400 9220.600 1129.400 9230,000
GR 1128.800 9292,900 1134.700 9324.500 1135.900 9442.500 1134.900 9552.100 1132.200 9682.900
GR 1129.500 9705.900 1129.300 9740.300 1135.300 9761.700 1129.200 9785.000 1128.900 9908.900
GR 1130.500 9932.300 1126.600 9964.500 1127. 500 10000.000 1128.000 10039.800 1126.400 10133.900
GR 1129,300 10157 ,100 1129.600 10264.800 1131. 600 10293.400 1131. 600 10351.300 1127. 600 10409.100

• GR 1127. 700 10472.700 1128.600 10501.200 1127.300 10637. 800 1128.400 10765.700 1133.600 10786,300
GR 1133.700 10874.800 1133.700 10967.900 1132.300 11139.800 1133.700 11210,900 1133.800 11270.300
GR 1126.400 11391. 000 1124.500 11503.700 1122.900 11562.200 1120.900 11623.200 1120.300 11779.100
GR 1120.200 11877. 300 1122.300 11912.200 1122.700 11949.500 1125.000 11996.900 1124.700 12013.200
GR 1115.300 12054.300 1113.600 12092.100 1117,900 12117. 000 1133.300 12163.700 1133.500 12212.000
GR 1133.400 12302.000 1134.100 12435.600 1134.700 12526.300 .000 .000 ,000 ,000

• ET .000 .000 9.100 ,000 .000 .000 .000 .000 8677.000 12514.000
Xl 19.716 89.000 11265.100 12085.600 200.000 330.000 300.000 .000 .000 .000
CI 9845.000 1128.200 .000 .000 .000 1490.000 .000 .000 .000 .000
X3 .000 .000 .000 8677,000 .000 .000 .000 .000 .000 .000
GR 1134.200 7570.300 1134.600 7614.900 1135.600 7631. 900 1133,400 7649.600 1133.700 7690.000

• GR 1136.600 7709.000 1135.900 7775.400 1136.200 7809.800 1126,400 7829.100 1122.000 7870.700
GR 1123.700 7976.800 1122.100 8031. 400 1125.500 8117. 600 1130.400 8153.000 1130.400 8167.600
GR 1134.000 8186.700 1130.500 8209.700 1138.900 8247.600 1135.700 8279.100 1138.200 8342.600
GR 1138.100 8363.100 1136.000 8397.200 1135; 400 8508.400 1132,900 8529.500 1133.500 8606.800
GR 1130.800 8655.000 1130.800 8713,600 1133.900 8849.600 1137.700 8861.100 1137.800 8944.200
GR 1125.300 8971.400 1126.500 9004.600 1126.500 9092.000 1128.300 9110.000 1128.700 9138.700

• GR 1131. 700 9176.000 1131. 200 9276.700 1133.000 9298.600 1132.000 9353.800 1139.400 9375.900
GR 1135.200 9387.300 1135.300 9434.200 1132.600 9479.200 1130.600 9542.100 1132.400 9581. 700
GR 1131. 300 9643.100 1129.800 9689.500 1136.300 9714,700 1130.700 9730.100 1130.700 9745.800
GR 1127.900 9769.000 1127.300 9837.300 1127. 500 9950.100 1130.000 9978.200 1130.200 10000.000
GR 1130.200 10000.100 1128.700 10041. 200 1129.300 10224.300 1128.000 10330.200 1128.400 10430.300
GR 1130.400 10477. 5QO 1130.700 10547.800 1129.500 10561.800 1130.700 10590.300 1132.800 10617 .100

• GR 1134.800 10660.800 1135.000 10712.400 1134.700 10808.700 1134.400 10993.000 1133.600 11092.300
GR 1132.800 11204.400 1130.400 11265.100 1124.100 11294.000 1123.600 11332.100 1127.500 11419.400
GR 1126.800 11534.900 1123.500 11611. 600 1122.500 11679.500 1120.300 11693.100 1121.600 . 11712.600
GR 1121.100 11fi39.200 1122.600 11900.300 1122.500 11969.000 1123.500 12001.800 1126.300 12066.900
GR 1130.200 12085.600 1132.800 12149.200 1134.900 12325.600 1141.100 12514.400 .000 .000

•

•
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•
ET .000 .000 9.100 .000 .000 .000 .000 .000 8655.000 12513.000
Xl 19.759 88.000 11188.200 11975.600 200.000 240.000 230.000 .000 .000 .000
CI 9780.000 1128.900 .000 .000 .000 1460.000 .000 .000 .000 .000
X3 .000 .000 .000 8655.000 .000 .000 .000 .000 .000 .000 •GR 1134.600 7542.800 1134.600 7584.500 1135.600 7603.300 1133.700 618.000 1134.000 7658.800
GR 1136.400 7683.500 1137.200 7769.700 1135.700 7781.200 1125.600 814.700 1122.000 7852.500
GR 1122.000 7878.100 1123.600 7899.300 1122.000 8003.600 1126.000 076.400 1130.000 8110.600
GR 1130.000 8145.800 1133.600 8163.400 1132.700 8207.100 1136.600 221.600 1136.100 8301.100
GR 1133.300 8409.200 1134.300 8466.000 1131.100 8554.600 1131.800 635.300 1135.000 8689.100
GR 1135.100 8717.100 1134.300 8740.600 1137.100 8760.800 1138.100 855.400 1140.000 8885.400 •GR 1138.900 8918.100 1126.400 8941. 700 1126.100 9049.500 1130.600 120.800 1133.000 9224.600
GR 1131. 400 9293.500 1133.700 9350.400 1132.400 9436.000 1132.900 495.600 1131. 600 9542.100
GR 1125.900 9582.000 1125.800 9644.800 1133.700 9670.100 1127.300 683.900 1131. 500 9718.600
GR 1131. 400 9819.900 1130.100 9930.500 1130.100 10000.000 1130.000 1 027.900 1128.500 10252.900
GR 1129.400 10289.500 1131. 800 10307.100 1132.200 10382.400 1131.100 1 431. 900 1132.600 10450.500
GR 1132.000 10494.600 1129.500 10518.400 1132.500 10532.900 1135.800 1 605.000 1135.200 10769.700 •GR· 1134.800 10908.600 1133.900 11070.800 1131. 500 11126.900 1128.700 1 188.200 1125.200 11203.400
GR 1125.200 11222.500 1126.900 11244.500 1127.900 11299.800 U28.100 1 490.900 1127.000 11574.500
GR 1122.800 11661. 300 1119.400 11767.000 1121. 500 11791.100 1119.900 1 885.700 1121.300 11935.600
GR 1123.400 11959.400 1132.000 11975.600 1133.500 12032.500 1134.200 1 066.100 1133.100 12083.500
GR 1135.000 12219.600 1135.400 12281.500 1136.600 12370.300 1142.600 1 389.900 1143.100 12426.100
GR 1139.300 12438.500 113~ .300 12501.700 1143.100 12513.300 .000 .000 .000 .000 •
ET .000 .000 9.100 .000 .000 .000 .000 .000 8636.000 12504.000
Xl 19.803 87.000 11056.300 11909.500 200.000 240.000 230.000 .000 .000 .000
CI 10075.000 1129.500 .000 .000 .010 2050.000 .000 .000 .000 .000
X3 .000 .000 .000 8636.000 .000 .000 .000 .000 .000 .000
GR 1135.100 7517.400 1136.100 7565.900 1133.900 7589.200 1133.900 629.600 1135.700 7655.000 •GR 1134.500 7677.300 1134.700 7761.300 1133.200 7872.600 1124.200 894.200 1119.800 7930.900
GR 1121. 900 7968.200 1125.500 8016.400 1127.200 8085.000 1131. 000 125.900 1133.500 8140.500
GR 1134.600 8165.300 1135.400 8230.600 1134.400 8321. 300 1134.200 393.700 1132.800 8429.600
GR 1134.200 8465.800 1132.200 8502.200 1136.000 8535.300 1137.200 573.300 1137.200 8640.000
GR 1134.500 8681.100 1135.000 8703.600 1137.400 8710.700 U38.100 783.900 1137.500 8833.000
GR 1138.900 8872.400 1137.700 8924.200 1125.400 8949.900 1125.500 OIl. 900 1131.700 9082.300 •GR 1130.800 9150.900 1132.800 9209.800 1132.800 9327.900 1130.000 397.400 1128.100 9477.900
GR 1129.100 9514.000 1133.400 9544.100 1133.100 9599.500 1138.100 629.700 1134.200 9650.300
GR 1134.400 9723.700 1133.900 9793.500 1131. 000 9874.800 1130.500 951.900 1130.500 10000.000
GR 1129.400 10000.200 1129.100 10029.500 1129.800 10241. 700 1132.200 1 352.900 1132.000 10402.800
GR 1133.300 10453.900 1130.600 10478.800 1134.100 10494.100 1135.500 1 559.300 1137.700 10611.900
GR 1137.700 10661.600 1135.600 10683.100 1135.800 10787.100 1134.800 1 901. 200 1136.500 10911.300 •GR 1130.300 10933.500 1131.600 11007. 600 1131. 500 11056.300 1127.600 1 097.100 1126.800 11272.000
GR 1127.7M 11420.800 1128.000 11605.300 1122.700 11652.100 1119.200 1 739.400 1118.400 11770.500
GR 1120.600 11830.600 1121. 400 11891. 800 1133.300 11909.500 1134.400 1 027.600 1135.900 12129.300
GR 1143.000 12152.900 1143.000 12196.600 1139.700 12203.200 1139.700 12266.500 1144.800 12278.200
GR 1144.900 12345.000 1145.600 12504.300 .000 .000 .000 .000 .000 .000

£T .000 .000 9.100 .000 .000 .000 .000 .000 8637.000 12109.000 •
Xl 19.856 90.000 10946.900 11848.600 200.000 310.000 280.000 .000 .000 .000
CI 10050.000 1130.200 .000 .000 .000 1900.000 .000 .000 .000 .000
X3 .000 .000 .000 8637. OD'D .000 .000 .000 .000 .000 .000
GR 1135.600 7499.200 1135.600 7536.200 1134.400 7567.100 134.400 7605.400 1141. 000 7641. 200
GR 1141. 000 7810.500 1136.600 7818.400 1135.800 7846.600 125.900 7869.100 1120.600 7899.200 •GR 1119.000 7990.000 1126.000 . 8013.200 1126.900 8067.700 130.200 8113.900 1133.300 8133.800

•



03-10-92 12:29:07 PAGE 19

•
GR 1133.300 8148.200 1130.100 8177. 500 1132.600 8196.200 1134.700 8246.900 1135.800 8311.600
GR 1135.700 8359.000 1134.700 8484.000 q~6,,500 8.521. 200 1138.100 8633.100 1137.100 8736.900
GR 1138.300 8866.900 1135.700 8938.800 1125.400 8953.400 1125.300 8987.500 1128.800 9056.100
GR 1132.800 9214.300 1132.100 9322.800 1129.600 9360.000 1129.100 9442.800 1130.200 9466.300

• GR 1135.200 9480.300 1135.900 9587.300 1141. 200 9601. 200 1133.300 9622.000 1133.300 9643.000
GR 1135.300 9671. 600 1135.300 9792.100 1132.700 9805.000 1129.800 9871. 900 1130.600 9938.500
GR 1129.600 10000.000 1129.600 10000.100 1129.500 10048.300 1129.300 10090.100 1133.000 10141.800
GR 1129.800 "10166.600 1131.400 10234.100 1131. 600 10284.100 1132.800 10293.600 1132.000 10305.200
GR 1132.800 10337.700 1131.400 10489.100 1132.100 10527.100 1136.400 10542.700 1137.000 10615.600
GR 1136.000 10726.600 1137.000 10739.200 1136.400 10775.500 1132.200 10789.000 1132.600 10946.900

• GR 1126.700 10985.300 1126.700 11103.600 1124.700 11139.200 1122.800 11150.800 1122.800 11192.400
GR 1123.700 11245.300 1122.100 11278.100 1122.100 11327.500 1122.700 11363.100 1127.300 11390.300
GR 1128.400 11470.800 1127.600 11532.800 1124.400 11582.800 1124.400 11634.000 1123.900 11692.500
GR 1120.200 11747.200 1115.600 11809.100 1132.300 11848.600 1131. 800 11890.100 1133.800 11938.400
GR 1134.500 11995.600 1143.300 12033.700 1143.500 12063.300 1139.300 12070.800 1139.300 "12109.500

• ET .000 .000 9.100 .000 .000 .000 .000 .000 8646.000 12150.000
Xl 19.902 90.000 10719.900 11828.600 200.000 250.000 240.000 .000 .000 .000
CI 9950.000 1130.800 .000 .000 .000 1700.000 .000 .000 .000 .000
X3 .000 .000 .000 8646.000 .000 .000 .000 .000 .000 .000
GR 1136.300 7485.000 1136.100 7524.600 1135.000 7549.100 1135.000 7586.600 1136.400 7636.400
GR 1137.200 7745.500 1136.000 7829.500 1125.700 7853.200 1119.600 7880.200 1119.600 7910.400

• GR 1117. 200 7939.000 1117.200 7977.200 1121.800 7987.800 1117.700 7998.200 1127.100 8054.900
GR 1129.100 8110 .100 1132.500 8141. 700 1134.100 8193.800 1131.400 8223.500 1134.400 8239.800
GR 1134.000 8269.500 1136.800 8357.600 1135.900 8456.700 1137.200 8565.400 1138.600 8612.000
GR 1138.300 8735.200 1138.500 8840.500 1136.300 8893.800 1134.800 8908.100 1134.800 8943.300
GR 1128.100 8956.800 1127.300 8969.600 1127.500 9012.800 1130.100 9056.900 1130.500 9130.000
GR 1132.700 9219.200 1132.700 9257.000 1129.200 9361.000 1130.500 9406.800 1138.300 9420.600

• GR 1137.800 9470.800 1136.000 9482.000 1136.500 9515.000 1135.000 9542.600 1137.400 9548.400
GR 1137.300 9566.200 1143.000 9582.400 1135.000 9601.100 1137.300 9644.100 1135.700 9759.600
GR 1130.400 9775.600 1130.800 9895.400 1131. 200 9940.100 1129.100 9980.500 1129.300 10000.000
GR 1129.600 10016.300 1132.800 10049.500 1134.500 10203.000 1131. 300 10263.600 U31.000 10300.400
GR 1132.400 10307.000 1133.200 10366.700 1133.400 10471. 200 1132.600 10569.200 1137.000 10592.900
GR 1137.400 10676.700 1136.700 10719.900 1132.400 10750.000 1126.500 10790.000 1126.100 10992.600

• GR 1126.200 11069.800 1129.900 11130.900 1131.400 11223.100 1128.100 11290.000 1125.600 11357.900
GR 1124.400 11517.700 1124.300 11593.200 1122.300 11649.500 1122.900 11767.000 1118.300 11789.100
GR 1131. 800 11828.600 1135.100 11872.000 1137.000 11955.400 1144.400 12010.200 1145.400 12024.900
GR 1145.800 12063.100 1139.700 12072.900 1139.700 12100.500 1144.700 12107.600 1146.100 12150.100

NC .050 .050 .040 .000 .000 .000 .000 .000 .000 .000

• ET .000 .000 9.100 .000 .000 .000 .000 .000 8659.000 12259.000
Xl 19.943 88.000 10531. 600 11275.300 200.000 230.000 220.000 .000 .000 .000
CI 10275.000 1131. 500 .035 .000 .000 2250.000 .000 .000 .000 .000
X3 .000 .000 .000 8659.000 .000 .000 .000 .000 .000 .000
GR 1136.700 7475.200 1137.200 7498.800 1135.100 7530.200 1135.100 7569.000 1139.200 7615.000
GR 1139.200 7715.200 1139.800 7750.000 1137.400 7794.800 1127.700 7817.200 1121.600 7843.900

• GR 1121. 600 7918.100 1125.800 7947. 800 1127.300 8080.900 1130.400 8129.700 1130.400 8148.300
GR 1134.300 8211.300 1132.000 8268.300 1134.900 8279.900 1137.700 8402.500 1136.500 8469.700
GR 1137. 800 8514.700 1137.200 8559.200 1138.500 8640.100 1139.100 8735.100 1137.700 8826.300
GR 1135.400 8917.500 1129.900 8954.000 1128.900 9022.700 1131. 000 9060.800 1130.500 9131. 600
GR 1132.200 9225.200 1130.600 9306.600 1132.300 9371. 600 1134.200 9389.400 1137.700 9401.000
GR 1137.000 9463.500 1134.900 9470.800 1136.900 9498.200 1136.900 9550.400 1141.100 9571. 500

• GR 1135.300 9601. 500 1137.000 9627.900 1135.800 9639.800 1132.300 9652.000 1132.200 9721.800
GR 1130.000 9734.500 1133.000 9755.900 1131.100 9762.400 1132.400 9842.300 1132.400 9866.800

•
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•
GR 1130.100 9901.200 1132.500 9945.700 1131. 600 10000.000 1131. 800 1 029.100 1134.200 10123.900
GR 1134.900 10308.800 1133.000 10465.200 1133.900 10531. 600 1127.900 1 581. 500 1125.100 10754.400
GR 1127.400 10846.200 1127. 500 10963.000 1125.600 10984.700 1124.500 1 079.400 1122.700 11111. 700
GR 1124.600 11190.600 1132.300 11275.300 1131. 500 11348.800 1126.800 1 406.500 1125.600 11552.100
GR 1125.500 11657.000 1121. 800 11710.400 1122.700 11733.300 1120.800 1 856.900 1141. 500 11889.200 •GR 1136.400 11900.800 1137.400 11930.600 1144.200 11946.400 1145.500 1 984.700 1142.900 12005.200
GR 1142.800 12045.800 1147.300 12061.300 1147. 000 12089.400 1139.800 1 102.000 1139.800 12134.700
GR 1145.800 12144.600 1146.300 12168.200 1148.200 12259.100 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8680.000 12182.000
Xl 19.985 89.000 10349.700 10967. 500 200.000 230.000 220.000 .000 .000 .000 •CI 10375.000 1132.100 .000 .000 .000 2250.000 .000 .000 .000 .000
X3 .000 .000 .000 8680.000 .000 .000 .000 .000 .000 .000
GR 1137.300 7469.700 1137.800 7499.600 1135.300 7516.000 1135.300 556.600 1136.200 7584.500
GR 1136.700 7634.300 1135.000 7697.400 1135.800 7765.000 1127.400 790.600 1128.400 7799.400
GR 1121.900 7841.700 1122.000 7906.100 1125.000 7945.300 1125.200 992.500 1127. 400 8117. 400
GR 1130.500 8159.900 1130.900 8205.000 1133.400 8238.300 1132.500 288.500 1135.400 8304.300 •GR 1135.000 8329.900 1137.100 8351. 700 1137.800 8540.800 1139.200 622.400 1138.300 8676.500
GR 1138.500 8780.300 1136.700 8845.800 1134.600 8875.400 1134.600 930.600 1130.000 8953.200
GR 1130.300 8997.300 1129.700 9032.000 1130.400 9053.600 1130.600 240.300 1134.100 9356.500
GR 1134.400 9435.600 1137.200 9446.800 1137.200 9471.000 1136.400 . 544.200 1143.400 9564.500
GR 1137.600 9575.900 1138.300 9600.900 1132.200 9627.300 1134.800 679.000 1135.400 9741.900
GR 1131.700 9763.400 1132.400 9787.400 1131. 400 9836.800 1134.400 930.600 1133.700 10000.000 •GR 1133.700 10000.100 1133.800 10020.000 1135.000 10213.900 1134.000 1 349.700 1128.700 10391. 800
GR 1126.000 10514.000 1125.200 10603.900 1126.100 10652.300 1129.800 1 740.800 1128.000 10842.200
GR 1129.000 10910.400 1132.600 10941.300 1134.300 10967.500 1133.400 1 987.300 1135.700 H011. 400
GR 1133.900 11109.300 1136.300 11121. 800 1137.100 11162.400 1138.400 1 189.600 1138.000 11243.800
GR 1133.300 11269.800 1132.600 11422.800 1128.400 11484.400 1127.700 1 554.500 1124.500 11657.200
GR 1125.800 11727.200 1127.200 11774.500 1127.200 11815.200 1129.700 1 845.000 1128.900 11905.200 •GR 1127.200 11933.800 1139.300 11963.100 1142.700 12058.800 1146.600 1 075.500 1146.200 H097.900
GR 1140.200 12108.400 1140.200 12142.000 1145.800 12156.600 1146.500 1 182.900 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8704.000 12194.000
Xl 20.028 87. 000 10186.500 10810.400 190.000 260.000 230.000 .000 .000 .000
CI 10325.000 1132.800 .000 .000 .000 2150.000 .000 .000 .000 .000 •X3 .000 .000 .000 8704.000 .000 .000 ! .000 .000 .000 .000
GR 1137.300 7467.600 1137.700 7495.100 1135.300 7517.900 1135.700 559.000 1137.400 7588.300
GR 1136.300 7654.800 1135.500 7684.400 1135.900 7778.700 H38.400 791.000 1123.300 7838.600
GR 1122.900 7860.200 1125.800 7909.700 1124.100 7931.100 1124.100 958.000 1125.600 8028.600
GR 1128.700 8114.400 1128.100 8166.300 1130.700 8194.000 lUI. 700 233.600 1131. 700 8276.100
GR 1135.400 8344.400 1135.000 8354.600 1137.600 8400.100 1138.200 503.700 1137.200 8536.000 •GR 1138.600 8585. 600 1138.200 8689.900 1137.700 8746.800 1135.300 776.800 1136.300 8817.200
GR 1135.900 8847.400 1138.200 8871.700 1138.700 8915.500 1131.000 949.800 1132.100 8956.500
GR 1130.000 9076.400 1131.100 9126.100 1129.700 9215.000 1133.600 269.400 1136.700 9387.200
GR 1136.200 9425.900 1139.400 9455.200 1137.600 9532.800 1147.600 566.600 1139.700 9586.300
GR 1139.700 9633.300 . 1134.700 9650.700 1134.700 9699.000 1133.900 736.700 1131. 200 9752.800
GR 1130.600 9791.600 1133.800 9808.400 1135.300 9931.700 1135.300 1 000.000 1135.300 10018.300 •GR 1134.500 10146.000 1135.700 10186.500 1129.500 10216.500 1126.500 1 317 .300 1126.000 10493.000
GR 1131.500 10580.800 1130.400 10708.300 1131. 400 10771. 300 1136.800 1 810.400 1136.000 10924.700
GR 1136.700 11018.500 1138.000 11066.800 1136.900 11134.800 1134.100 1 205.800 1133.700 11335.300
GR 1132.200 11388.500 1128.700 11472.300 1127. 800 11626.100 1127.200 1 771.600 1128.700 11818.100
GR 1127.800 11859.600 1129.300 11913.200 1129.200 11940.100 1142.100 1 964.800 1143.700 12002.700
GR 1143.000 12041. 800 1145.600 12095.600 1145.600 12114.300 1140.300 1 119.800 1140.300 12153.800 •GR 1146.200 12165.200 1146.600 12194.900 .000 .000 .000 .000 .000 .000

•
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•
ET .000 .000 9.100 .000 I;X'OOO ,000 .000 .000 8739.000 12212.000
Xl 20.072 88.000 10049.500 10683.800 190.000 260.000 230.000 .000 .000 .000
CI 10225.000 1133,400 .000 .000 .000 2050.000 .000 .900 .000 .000

• X3 .000 ,000 .000 8739.000 .000 .000 .000 .000 .000 .000
GR 1138.000 7664.400 1136.600 7677.800 1135.900 7777.200 1142.100 7792.300 1142.100 7805.400
GR 1128.900 7826.200 1125.100 7844.300 1123.600 7878.400 1123.700 7934.200 1124.700 8081. 400
GR 1127.600 8128.900 1128.300 8175.400 1127. 500 8214.000 1132.700 8317.800 1132.600 8344.500
GR 1133.800 8380.400 1136.500 8399.700 1136.300 8486.700 1138.200 8606.900 1137.200 8714.700
GR 1135.700 8733. 900 1136.900 8764,900 1139.700 8812.700 1139.500 8917.300 1132.900 8933.200

• GR 1131. 200 8958.000 1131. 800 9039.300 1129.900 9105.500 1128.400 9126.600 1128.400 9178.700
GR 1132.700 9233.200 1135.400 9295.400 1136.400 9351.100 1136.400 9408.100 1139.400 9436.400
GR 1139,600 9504.000 1137.000 9548.200 1145.000 9577.500 1138.400 9599.900 1140.400 9632,300
GR 1139.900 9690.100 1132.300 9721. 800 1131. 400 9772.300 1135.400 9834.000 1135,400 9948.800
GR 1135.900 10000.000 1136.000 10049.500 1129.700 10069.600 1127. 900 10086.600 1126.500 10194,700
GR 1126.800 10261.000 1127,600 10344.500 1127,600 10376.400 1130.100 10433.400 1131. 500 10461.700

• GR 1132.700 10479,700 1132.400 10604.900 1134.400 10660.100 1136.900 10683.800 1137.100 10705.300
GR 1136.300 10738.700 1137. 800 10779.000 1136.700 10835.800 1137.200 10962.000 1135.600 11125.300
GR 1131. 600 11272.700 1131. 900 11371. 800 1131.400 11398,900 1128.700 11434.100 1129.000 11488.600
GR 1128.100 11586.000 1129.200 11625.800 1128.000 . 11655.100 1128.000 11744.500 1129.700 11764.700
GR 1128.900 11789.200 1123.800 11824.200 1123.800 11844.700 1125.000 11884.800 1141.800 11915.000
GR 1142.600 11996.700 1144.500 12074.400 1145.. 200 12106.700 1146.300 12123,000 1140.000 12131. 700

• GR 1140,000 12170.500 1145.500 12180.300 1146,700 12212.300 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 ,000 8770.000 12445,000
Xl 20.112 90.000 9962.400 10638.100 190.000 260.000 210.000 .000 .000 .000
CI 10050,000 1134.100 .000 ,000 .000 1700,000 .000 ,000 .000 ,000
X3 .000 .000 .000 8770.000 .000 .000 .000 .000 .000 .000

• GR 1138.000 7680.200 1136.800 7691.800 1137.300 7766.400 1136,300 7778.700 1142.600 7794.300
GR 1142.700 7808.300 1135.600 7822.900 1133.900 7852.400 1130.200 7862,600 1130.200 7874,500
GR 1126.100 7893.400 1125.700 7930.900 1128.500 7954.900 1123.500 7985.900 1124.600 8000.400
GR 1123.800 8063,200 1124.500 8142.100 1128.200 8218.800 1128.200 8287.900 J130.200 8334.300
GR 1132.300 8447.600 1137.600 8475.200 1137.200 8572.900 1136.600 8680.900 1134.600 8705.100
GR 1136.600 8734.100 1136.500 8782.300 1139.500 8815.300 1139.500 8869.300 1131.300 8922.400

• GR 1132.100 8955.600 1131. 700 . 9075,700 1128.300 9113.700 1129.500 9199.500 1132.900 9215.400
GR 1137.5M 9348,400 1137.500 9393.600 1139.900 9410.400 1138.700 9471.300 1140.100 9515.800
GR 1140,100 9548.300 1137. 400 9570.800 1145.900 9590.700 1138.300 9609.200 1140.300 9638.500
GR 1138.800 9753.800 1132.100 9791.000 1132.100 9859.600 1136.700 9927.300 1137.100 9962.400
GR 1130.200 9978.400 1126.500 9995.900 1126.500 10000.000 1126.600 10065.200 1126.900 10141.900
GR 1129.000 10265.200 1132.200 10317.700 1134.300 10542.500 1136.500 10608.400 1137. 600 10638.100

• GR 1138.300 10709,600 1134.200 10845.300 1133.300 10922.700 1131. 600 10984.000 1132.400 11091.700
GR 1130.900 11235.100 1130.100 11312.000 1128.300 11342.800 1127.600 11387.900 1129.800 11446.900
GR 1131. 800 11470.000 1132,200 11542.700 1127.400 11573.600 1129.200 11590.400 1127.100 11752.400
GR 1129.000 11763.700 1131.200 11868.700 1125.000 11905.100 1128.200 11977.400 1143.700 12003.700
GR 1147.600 12122.600 1147.400 12142.200 1140.300 12152.700 1140.300 12194,100 1145.400 12200.400
GR 1146.200 12260.100 . 1149.200 12335.900 1149.200 12368.100 1150.900 12391. 300 1151. 300 12445.300

• ET .000 ,000 9.100 .000 .000 .000 .000 .000 8819.000 12505.000
Xl 20.152 90.000 9923.600 10540.300 190.000 230.000 210.000 .000 .000 .000
CI 9600.000 1134.700 .000 .000 .000 700.000 .000 .000 .000 .000
X3 .000 .000 .000 8819.000 .000 .000 .000 .000 .000 .000
GR 1138.500 7693.700 1138.500 7758.300 1137.600 7782.100 114.3.200 7796.100 1143.300 7809,000

• GR 1135.700 7825.000 1135.600 7863.900 1137.800 7897.900 1128.900 7925.700 1126.500 7971. 500
GR 1126.000 8008.300 1129.500 8046.000 1129.500 8081. 700 1124.700 8109.500 1123.000 8168.400

•
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•
GR 1131.000 8449.000 1137.300 8601.800 1137.400 8789.400 1140.300 794.700 1140.300 8811.700
GR 1137.100 8824.200 1131.100 8877.200 1131.100 8900.200 1135.200 915.200 1133.600 8957.100
GR 1131.300 9053.500 1132.700 9076.300 1127.800 9134.600 1128.800 203.100 1133.900 9217.000
GR 1134.600 9263. 800 1137. 200 9295.300 1137.600 9388.200 1140.800 411.300 1139.700 9557.300
GR 1139.700 9584.100 1137.900 9594.200 1145.800 9612.100 1138.800 633.400 1140.100 9664.300 •GR 1140.500 9756.500 1142.100 . 9855.800 1141.100 9871. 700 1134.800 891.900 1134.800 9923.600
GR 1128.100 9953.000 1126.000 9981. 200 1126.000 10000.000 1126.000 1 080.200 1126.800 10104.700
GR 1130.300 10192.700 1133.900 10243.000 1134.900 10363.400 1p3.900 1 414.000 1134.900 10540.300
GR 1132.400 10686.700 1134.400 10853.500 1133.100 10922.700 1130.400 1 948.800 1133.200 10982.800
GR 1130.900 11032.300 1136.600 11056.700 1136.300 11136.000 1133,300 1 158.000 1134.800 11199.400
GR 1134.400 11267.800 1135.800 11310.500 1133.900 11354.800 1133.100 1 503.700 1130.100 11606.000 •GR 1128.100 11628.200 1127.600 11739.100 1128.800 11758;300 1129.200 1 877 .200 1131.100 11959.800
GR 1130.000 12084.400 1126.600 12133.800 1137.900 12158.500 1146.100 1 184.600 1142.400 12202.000
GR 1142.000 12222,400 1149.500 12239.600 1149.300 12299.000 1140.400 1 319.300 1140.400 12349.700
GR 1149.400 12361.400 1148.500 12425.500 1147.500 12448.200 1147.000 1 464.000 1147.500 12505.200

ET .000 .000 9.100 .000 .000 .000 .000 .000 8877.000 12490.000 •Xl 20,189 89.000 9917.300 10638.900 200.000 200.000 200.000 .000 .000 .000
CI 10200.000 1135.400 .000 .000 .000 1800.000 .000 .000 .000 .000
X3 .000 .000 .000 8877.000 .000 .000 .000 .000 .000 .000
GR 1136.800 7693. 600 1138.400 7789.000 1144.500 7808.200 1144.500 818,500 1135.500 7839.600
GR 1135.500 7869.100 1138.500 7927.600 1137,600 7970.300 1127.400 013.900 1127. 200 8051. 500
GR 1131. 700 8172.700 1125.200 8234.900 1124.500 8376.400 1136.700 666.100 1135.800 8727.300 •GR 1137.100 8752.800 1141. 300 8767. 300 1141.300 8782.200 1131. 600 817.100 1130.500 8840.200
GR 1130.500 8866,400 1135.400 8887.000 1133.800 9024.200 1128.100 194.600 1128.100 9194.600
GR 1128.800 9234.500 1134.200 9251. 500 1135.200 9312.200 1137.900 337.300 1138.900 9393.900·
GR 1145.100 9407.300 1146.000 9439.300 1146.000 9481. 600 1141.100 516.300 1140.900 9607.600
GR 1139.100 9629.700 1146.100 9645.700 1140.100 9666.000 1142.300 684.100 1141.300 9770.400
GR 1140.100 9837.700 1141.300 9917.300 1127.600 9939.200 1125.500 980.900 1125.800 10000.000 •GR 1126.600 10043.000 1127.000 10068.700 1133.000 10196.200 1133.000 1 258.900 1135.100 10360.900
GR 1134.200 10442.500 1132 .100 10575.100 1137.300 10638.900 1136.800 1 708.600 1137.800 10804.300
GR 1138.500 11020.500 1135.200 11074.900 1134.600 11121,700 1129.800 1 304.900 1129,700 11341. 200
GR 1128.300 11376.900 1127. 500 11474.000 H34.600 115H.000 1134.500 1 565.600 1131. 600 11741.700
GR 1133.800 11779.400 1133.000 11800.100 H27.100 11864.500 H20.900 1 897.400 1121. 600 U923.600
GR 1121.200 11937.200 1121. 200 11972.000 1127.200 12012.300 1133.000 1 117.500 1133.100 12158.300 •GR 1143.400 12193.300 1146.700 12222.100 1146.700 12233.600 1141.100 1 254.200 1141.100 :12275.100
GR 1151.700 12297.500 1149.400 12310.000 1149.400 12352.000 1140.600 1 366,600 1140.600 '12395.600
GR 1149.300 12406.900 1148.000 12463.700 1146.100 12481. 200 1145.700 1 490.400 .000 .000

ET .000 .000 9.100 ,000 .000 .000 .000 .000 8927.000 [2361.000
Xl 20.231 90.000 9884.900 10651,100 190.000 260.000 220.000 .000 .000 .000 •CI 10375.000 1136.000 .000 .000 .000 2050.000 .000 .000 .000 .000
X3 .000 .000 .000 8927.000 .000 .000 .000 ,000 .000 .000
GR 1139.800 7540.900 1139.200 7910.700 1141. 600 7947,900 1138.700 038.200 1130.900 8061.100
GR 1129.700 8149.300 1130.700 8242.800 1131.800 8289.800 1130.700 310.800 1126.200 8355.500
GR 1124.500 8440,800 1124.800 8487.000 1126.200 8585.100 1130.200 639.200 1130.900 8676.000
GR 1135,400 8714.100 1140.500 8729.100 1140.500 8743.100 1132.200 771.600 1130.500 8796.200 •GR 1130.200 8814.100 1132.200 8846.200 1136.600 8858,600 1 36.600 896.200 1135.200 8927.800
GR 1136.000 8946.300 1134.200 8989.200 1133.800 9051.100 1 33.000 066.900 1132.500 9157.400
GR 1129,000 9253.600 1129.000 9283.000 1134.600 9309.600 133.900 334.600 1134.900 9359.800
GR 1137.600 9374.100 1139.900 9417.000 1139.900 9444.600 142.500 471.100 1142.600 9575.200
GR 1141.100 9606.300 1141.500 9649,100 1140.400 9695.400 145.100 706.600 1140.900 9721.900
GR 1141.600 9849,700 1143.000 9884.900 1141. 500 9914.600 l' 30.900 929.300 1126.700 9953.700 •GR 1126.200 9980,800 1126.200 10000.000 1127.700 10034.500 131.100 1 086.500 1133.100 10206.700

•



•
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ET .000 .000 9.100 .ooq .000 .000 .000 .000 9147.000 12345.000
Xl 20.345 90.000 9790.700 10573.200 00.000 200.000 00.000 .000 .000 .000
CI 10975.000 1137.100 .000 .000 .000 950.000 .000 .000 .000 .000
X3 .000 .000 .000 9147.000 .000 .000 .000 .000 .000 .000 •GR 1140.800 7732.100 1141.500 7773.800 1140.200 7825.600 1 40.300 902.100 1138.200 7907.400
GR 1141.900 7916.100 1139.500 7922.200 1140.900 7946.100 139.300 007.800 1140.200 8053.800
GR 1139.500 8101. 900 1137.100 8162.000 1139.000 8179.000 1 38.000 293.800 1138.300 8360.800
GR 1136.700 8391.400 1139.200 8443.100 1137.600 8562.600 1 39.800 575.700 1139.800 8587.500
GR 1128.400 8666.000 1128.100 8715.200 1130.300 8752.100 1 27.400 819.200 1127. 000 8859.600
GR 1128.500 8892.800 1129.900 8973.800 Il28.200 8997.800 1 30.000 077 .900 1128.700 9133.800 •GR 1129.300 9180.600 1129.000 9293.400 1130.300 9306.200 1 29.600 387.500 1131. &00 9436.700
GR 1134.900 9540.100 1135.100 9589.900 1130.800 9612.900 130.800 698.300 1132.500 9712.700
GR 1129.900 9739.200 1129.900 9765.300 1138.400 9783.300 138.200 790.700 1141. 300 9800.900
GR 1136.500 9814.000 1135.800 9849.600 1132.300 9905.300 1 32.500 985.300 1131. 600 0000.000
GR 1132.400 10031.800 1131. 900 10111. 400 1129.000 10132.700 1 32.200 1 153.200 1130.800 0182.800
GR 1131.200 10289.700 1134.500 10432.500 1136.900 10530.600 139.100 1 573.200 1139.500 0721.000 •GR· 1138.600 10804.800 1138.700 10866.900 1140.000 10915.400 1,40.000 1 059.100 1138.200 1150.000
GR 1136.800 11193.400 1137.400 11231. 700 1135.900 11250. 000 1 37.100 1 272.300 1136.900 1306.800
GR 1138.200 11371.700 1136.100 11434.200 1133.800 11459.500 1 33.800 1 491.800 1135.700 1549.300
GR 1134.700 11603.700 1134.000 11742.500 .1 .300 11826.600 1,30.500 1 868.900 1127.200 1891. 600
GR 1127.300 11995. 700 1131.300 12042.300 il .000 12107.900 151.100 1 161.100 1151.900 2177.600
GR 1150.900 12244.800 1141. 300 12259.600 '1 .300 12293.200 1 50.800 1 304.300 1150.800 2345.000 •
ET .000 .000 9.100 .000 .000 .000 .000 .000 9216.000 12402.000
Xl 20.383 90.000 9806.200 10612.300 200.000 200.000 00.000 .000 .000 .000
CI 10937.000 1137.400 .000 .000 .000 825.000 .000 .000 .000 .000
X3 .000 .000 .000 9216.000 .000 .000 .000 .000 .000 .000
GR 1140.900 7793.300 1140.400 7927.400 1138.800 7931. 500 1 43.800 942.000 1140.400 7950.500 •GR 1143.700 7978.400 1141. 800 8030.000 1144.400 8042.100 1,44.400 101. 700 1139.300 8118.600
GR 1137.100 8159.300 1137.500 8195.500 1137.200 8233.200 1 38.300 330.800 1137.900 8444.600
GR 1139.300 8470.800 1138.200 8527.900 1139.000 8598.700 138.500 703.000 1137.700 8736.700
GR 1135.900 8755.300 1134.400 8795.700 1130.100 8822.500 129.300 848.900 1130.200 8885.600
GR 1127.600 8951.800 1128.700 8967.000 1128.900 9071.100 I: 29.100 188.700 1129.900 9276.000
GR 1128.200 9308.000 1129.800 9353.100 1127. 400 9392.500 127.400 432.700 1129.300 9498.200 •GR 1131. 700 9559.900 1132.200 9622.000 1129.300 9664.100 1; 29.900 706.100 1129.200 9766.200
GR 1135.200 9792.700 1141.100 9806.200 1134.500 9822.300 133.300 878.400 1133.800 0000.000
GR 1134.400 10039.500 1134.000 10065.000 1131. 600 10094.400 131.300 1 180.700 1132.200 0249.900
GR 1130.500 10278.900 1133.700 10366.400 1133.700 10391.100 136.400 1 499.400 1139.300 0612.300
GR 1140.100 10679.700 1139.600 10742.300 1140.700 10804.600 1, 40.200 1 895.600 1137.100 1032.100
GR 1137.500 11127.600 1136.600 11171. 700 1138.400 11201. 500 138.400 1 307.600 1136.500 1343.600 •GR 1133.300 11378.800 1133.300 11406.000 1136.100 11497.300 136.000 1 556.500 1132.500 1681. 300
GR 1133.100 11748.700 1127.600 11812.800 1127.200 11851. 700 1 31.100 1 950.200 1131.700 2012.200
GR 1127. 600 12034.400 1140.500 12065.900 1140.600 12099.300 1 50.600 1 152.600 1151.200 2190.700
GR 1141.900 12206.100 .1141.900 12244.600 1150.000 12254.900 1 50.300 1 289.900 1147.800 2313.500
GR 1149.100 12335.900 1153.600 12348.300 1153.800 12359.200 1 52.800 1 376.900 1148.800 2402.300

.000 .000 9280.000 12502.000 •ET .000 .000 9.100 .000 .000 .000
Xl 20.420 88.000 9797.700 10637. 900 200.000 200.000 00.000 .000 .000 .000
CI 10912.000 1137. 800 .000 .000 .000 675.000 .000 .000 .000 .000
X3 .000 .000 .000 9280.000 .000 .000 .000 .000 .000 .000
GR 1141. 600 7859.000 1139.100 7878.700 1141.700 7954.300 40.000 958.800 1144.400 7969.200
GR 1140.700 7978.200 1142.100 8004.800 1141. 600 8114.400 38.300 179.900 1138.300 8203.600 •GR 1139.600 8230.000 1139.300 8272. OOQ 1140.300 . 8326.100 39.100 388.100 1139.800 8499.400

•
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•
GR 1140.100 8589.000 1139.300 8618.200 1140.500 8715.800 1138.800 8930.200 1140.300 8941. 400
GR 1135.900 8948.700 1135.000 8972. 700 .1129.800 8985.800 1128.800 9059.300 1130.000 9108.100
GR 1128.400 9218.900 1128.800 9367.000 1130.000 9469.400 1128.900 9503.100 1130.800 9530.000
GR 1130.800 9616.300 1131.000 9768.000 1131. 000 9768.000 1131. 000 9768.000 1131. 000 9768.000

• GR 1134.700 9775.600 1134.500 9788.300 1139.800 9797.700 1134.600 9810.100 1131. 600 9904.900
GR 1132.800 10000.000 1132.100 10053.700 1134.400 10068.300 1133.900 10105.100 1131. 800 10143.000
GR 1132.100 10173.000 1130.000 10237.700 1132.700 10275.900 1132.400 10336.000 1134.200 10390.500
GR 1132.800 10401. 000 1135.200 10411. 400 1135.200 10467.400 1138.000 10598.200 1140.100 10637.900
GR 1140.500 10755.900 1137. 900 10950.500 1138.800 11048.100 1137.000 11090.500 1138.600 11122.100
GR 1138.800 11165.000 1137.200 11237.300 1132.800 11277.500 1133.800 11335.100 1135.800 11391.400

• GR 1135.500 11481. 400 1132.300 11661. 400 1128.100 11736.100 1128.100 11751. 500 1130.000 11796.800
GR 1131.600 11919.300 1132.100 11954.000 1141.100 11980.100 1146.400 12036.800 1144.200 12051.700
GR 1151.500 12102.400 1151. 600 12146.600 1142.200 12161. 200 1142.200 12198.400 1149.600 12213.600
GR 1149.600 12249.800 1148.400 12308.500 1153.500 12319.900 1154.000 12332.000 1153.100 12344.300
GR 1148.800 12358.700 1148.400 12409.100 1150.100 12502.800 .000 .000 .000 . .000

• ET .000 .000 9.100 .000 .000 .000 .000 .000 9356.000 12500.000
Xl 20.458 85.000 9784.900 10661.800 200.000 200.000 200.000 .000 .000 .000
CI 10837.000 1138.100 .000 .000 .000 525.000 .000 .000 .000 .000
X3 .000 .000 .000 9356.000 .000 .000 .000 .000 .000 .000
GR 1140.400 7922.300 1142.100 7974.800 1140.400 7979.600 1145.900 7990.200 1139.800 8002.300
GR 1142.600 8047.400 1141. 300 8117.600 1139.400 8184.300 1139.100 8250.500 1139.900 8275.100

• GR 1139.400 8322.400 1140.400 8443.000 1140.200 8555.500 1141. 700 8604.000 1141. 600 8644.300
GR 1151.300 8681.500 1141.800 8712.900 1140.900 8778.300 1140.500 8893.600 1140.500 9022.300
GR 1128.000 9042.000 1128.000 9042.000 1128.300 9204.400 1127.900 9236.500 1130.200 9246.900
GR 1130.300 9268.800 1128.700 9284.200 1128.700 9284.200 1128.300 9327.300 1128.900 9446.500
GR 1128.900 9607.700 1128.900 9607.700 1128.900 9750.000 1128.900 9750.000 1130.700 9752.200
GR 1131. 200 9763. 800 1137.500 9784.900 1131. 000 9803.700 1130.800 9859.500 1132.000 9901.400

• GR 1132.100 10000.000 1131.300 10092.500 1131. 200 10125.200 1132.700 10131.800 1130.700 10237.300
GR 1134.200 10416.600 1134.000 10460.700 1140.200 10661. 800 1139.100 10817.800 1138.800 10969.000
GR 1139.200 11037.300 1138.000 11081. 700 1131. 700 11117. 800 1131. 300 11169.200 1132.500 11230.800
GR 1134.200 11257.900 1134.500 11300.700 1132.000 11395.500 1134.500 11439.600 1134.500 11537.400
GR 1129.700 11565. 400 1130.400 11600.000 1129.300 11708.100 1131. 000 11766.800 1130.500 11804.800
GR 1134.500 11835.600 1143.900 11840.400 1143.400 11881. 700 1145.100 11909.300 1150.900 11955.300

• GR 1150.100 12013.000 1141.600 12048.300 1141. 600 12110.600 1149.800 12132.900 1149.800 12160.~00

GR 1151. 300 12200.800 1149.600 12236.100 1150.100 12278.100 1153.100 12286.300 1154.000 12299.700
GR 1153.100 12319.600 1150.800 12346.500 1148.500 12354.900 1149.700 12434.800 1151.100 12500.600

ET .000 .000 9.100 .000 .000 .000 .000 .000 9423.000 12500.000
Xl 20.496 88.000 9786.900 10647.800 200.000 200.000 200.000 .000 .000 .000

• CI 10762.000 1138.500 .000 .000 .000 325.000 .000 .000 .000 .000
X3 .000 .000 .000 9423.000 .000 .000 .000 .000 .000 .000
GR 1142.200 7985.100 1142.300 7998.800 1140.500 8003.600 1145.200 8012.700 1140.800 8020.700
GR 1142.300 8046.500 1140.700 8187.100 1141.100 8246.500 1140.500 8313.100 1140.200 8441. 200
GR 1138.500 8456.800 1138.500 8514.200 1141.200 8546.500 1141. 800 8586.500 1140.600 8614.700
GR 1142.100 8719.900 1142.100 8767. 200 1140.900 8824.600 1140.900 8910.400 1150.300 8926.900

• GR 1156.000 8949.600 1156.500 8960.700 1149.200 8980.600 1140.600 8999.300 1140.700 9034.400
GR 1137. 600 9075.000 1129.000 9088.000 1129.000 9088.000 1129.000 9088.000 1129.000 9088.000
GR 1129.000 9765.000 1129.000 9765.000 1138.200 9786.900 1131. 600 9803.900 1130.500 9839.300
GR 1131. 400 9921.100 1131. 200 10000.000 1131. 200 10000.100 1131. 500 10047.100 1132.900 10120.700
GR 1130.900 10206.800 1131.100 10264.600 1133.700 10440.000 1133.400 10473.400 1134.900 10482.600
GR 1139.200 10647.800 1139.600 10725.600 1138.900 10810.000 1140.600 10869.900 1137.300 10911. 500

• GR 1137.900 10948.400 1131.300 10971. 700 1129.700 11014.800 1130.900 11063.700 1134.300 11089.300
GR 1136.700 11179.300 1137.400 11291. 200 1135.900 11434.800 1130.500 11465.400 1131.100 11495.600

•
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•
GR 1130.000 11618.100 1130.500 11698.800 .100 11707.800 1 7.200 11 91.500 1147.700 U814.600
GR 1140.000 11837.700 1139.800 11864.400 .000 11903.300 1 53.400 11 13.900 1153.400 11933.400
GR 1142.200 11945.600 1142.200 11978.900! .100 11993.300 1 51.100 12 30.400 1151.900 12039.100
GR 1149.700 12062.900 1153.100 12085.000 .400 12131. 400 1 53.100 12154.000 1151. 600 12201.300
GR 1155.300 12213.300 1151.000 12226.900! .800 12251. 800 1 54.800 12267.500 1153.500 12283.700 •GR 1149.300 12305.900 1150.400 12404.600! 1151. 600 12500.100 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9482.000 12503.000
Xl 20.534 78.000 9794.000 10631.700 200.000 200.000 200.000 .000 .000 .000
CI .000 .000 .000 .·000, .000 .010 .000 .000 .000 .000
X3 .000 .000 .000 9482.000 .000 .000 .000 .000 .000 .000 •GR 1141.900 8048.700 1142.500 8076.600] 1142.300 8175.100 1.40.200 8268.500 1140.400 8316.700
GR 1139.800 8343.800 1140.900 8371.000, 1139.900 8491. 600 1 40.400 8546.400 1139.100 8672.300
GR 1141. 500 8706.500 1142.000 8765.900' 1141.700 8838.000 1 40.700 8888.400 1139.600 8960.900
GR 1141. 600 9014.200 1135.700 9015.500 1134.400 9034.200 1 32.000 9037.000 1132.000 9085.000
GR 1142.900 9101. 700 1132.000 9115.000 1132.000 9396.300 1 31. 700 9476.500 1130.800 9522.200
GR 1131. 600 9585.700 1130.600 9627.900 1131. 300 9679.800 1 31. 300 9679.800 1131.300 9679.800 •GR 1131. 300 9787.000 1137.500 9794.000 1131. 800 9813.700 1 31. 800 9891.500 1130.700 9968.500
GR 1130.800 10000.000 1130.800 10052.000: 1130.800 10165.400 1 31.000 10334.500 1134.000 0486.600
GR 1134.000 10508.800 1135.100 10513.700 1134.700 10531. 600 1 38.700 10631. 700 1138.900 0679.300
GR 1138.900 10731.300 1136.200 10810.800 1132.600 10842.200 1 30.600' 10906.100 1132.200 0926.600
GR 1137.300 10952.700 1137.800 11200.200. 1134.900 11349.000 1 30.500 11412.300 1129.800 1502.200
GR 1130.400 11555. 700 1132.000 11587.000 1140.900 11610.500 1 41.800 11666.100 1137.900 1694.300 •GR 1137.200 11735.600 1140.900 11828.000 1154.000 11861. 200 1 53.600 11932.500 1142.800 1946.600
GR 1142.800 11978.200 1154.000 11987. 400 1154.000 12008.800 1 51.100 12031. 200 1154.200 2079.600
GR 1154.000 12153.100 1150.200 12213 .100 1154.400 12224.300 1 55.400 12239.500 1154.300 2250.400
GR 1150.200 12273.300 1151.900 12396.900 1152.100 12503.900 .000 .000 .000 .000

NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000 •ET .000 .000 9.100 .000' .000 .000 .000 .000 9552.000 12503.000
Xl 20.572 79.000 9738.800 10594.000 200.000 200.000 00.000 .000 .000 .000
X3 .000 .000 .000 9552.000 .000 .000 .000 .000 .000 .000
GR 1142.100 8112.300 1141. 500 8179.600 1142.300 8249.600 1 42.500 312.600 1141.700 8355.500
GR 1142.000 8390.900 1141. 300 8435.800 1142.400 8478.000 1 41.600 550.400 1142.700 8571.700
GR 1141.900 8591.100 1142.700 8705.40~ 1142.000 8754.200 1 40.200 792.600 1142.200 8838.500 •GR 1141. 400 8905.900 1141. 200 9015.600 1142.200 9038.200 1 32.000 052.000 1132.000 9052.000
GR 1132.000 9728.000 1132.000 9728.000 1132.000 9728.000 1 37.900 738.800 1132.100 9754.900
GR 1130.800 9803.300 1132.600 9842.500 1130.700 9971. 900 1 31. 000 1 000.000 1130.100 0044.200
GR 1129.000 10142.800 1131.100 10340.000 1133.600 10497.900 1 34.~00 1 507.600 1134.600 0533.000
GR 1136.900 10594.000 1134.000 10655.100 1135.400 10702.100 1 34.300 1 718.200 1136.400 0754.100
GR 1134.400 10807.100 1138.100 10828.600 1138.300 10854.400 1 36.900 r 891. 000 1136.900 0972.300 •GR 1137.100 11077.200 1135.900 11172.200 1132.800 11308.000 1 29.200 1 336.400 1129.000 1375.700
GR 1132.000 11406.100 1131.100 11458.100 1136.500 11534.200 1 42.700 1 547.100 1141. 800 1603.700
GR 1139.400 11648.300 1140.400 11698.700 1139.800 11750.900 1 38.000 1 771. 900 1138.400 1813.300
GR 1136.800 11858.900 1144.200 11872.600 1153 .100 11898.100 1 52.800 1 928.700 1142.700 1944.200
GR 1142.700 11976.300 . 1151.200 11987.700 1150.800 12049.100 1 47.200 1 081.300 1154.400 2103.100
GR 1154.700 12143.200 1152.900 12162.80Q 1153.300 12188.700 155.500 1 196.900 1156.200 2209.200 •GR 1154.500 12227.300 1151. 600 12244.800 1:153.000 12381.100 153.600 1 503.800 .000 .000

•

•
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•
ET .000 ' .000 9.100 .000 .000 .000 .000 .000 9605.000 12503.000
Xl 20.610 85.000 9704.900 10595.300 200/000 ;, iOo.ooo 200.000 .000 .000 .000
X3 .000 .000 .000 9605.000 .000 .000 .000 .000 .000 .000

• GR 1142.400 8176.200 1141.500 8223.800 1142.300 8303.600 1142.100 8381. 500 1143.200 8438.000
GR 1142.000 8483.400 1143.100 8573.100 1141.100 8595.300 1143.700 8607.500 1142.900 8643.900
GR 1143.500 8737. 700 1142.400 8799.900 1142.700 8818.600 1141.100 8957.700 1141. 900 9078.900
GR 1139.900 9115.900 1140.900 9121.400 1137.500 9133.300 1137.300 9166.900 1138.900 9253.400
GR 1139.300 9332.200 1138.400 9448.400 1140.300 9587.300 1140.200 9620.700 1131. 400 9645.400
GR 1130,000 9690.800 1137.300 9704.900 1129.700 9722.300 1129.300 9769.200 1132.600 9801.500

• GR 1131.200 9938.800 1130.700 10000,000 1129.800 10062.600 1128.900 10170.600 1131.600 10394.100
GR 1133.700 10502.500 1134.400 10513.000 1133.800 10534,400 1135.200 10540.400 1135,200 10576.100
GR 1136.600 10595.300 1136.600 10702.900 1133.800 10740,200 1135.600 10763.800 1136.600 10873.700
GR 1136.000 10930.400 1134,100 11015.500 1132.000 11075.600 1132.900 11132.100 1131. 800 11167.800
GR 1136.700 11192.100 1136.700 11214,800 1131. 500 11289.400 1132.100 11334.300 1132,000 11389.900
GR 1134.300 11423. 800 1134.300 11440.100 1141. 200 11451. 600 1140.200 11500.800 1141. 500 11540.600

• GR 1140.600 11649,600 1141.100 11723.900 1141. 000 11844.600 1145.900 11881. 900 1154.000 11897.600
GK 1154.000 11924,000 1143.000 11940.400 1143.000 11969.400 1152,900 11979.200 1153.300 12017.200
GR 1149.500 12041. 700 1147.900 12077.000 1154.100 12103.700 1154.800 12177.300 1156.800 12203.100
GR 1155.200 12218.000 1156,900 12279.500 1155.300 ' 12312.000 1156.400 12369.400 1158.200 12387.200
GR 1157.200 12410.700 1157.400 12437.800 1160.900 12466.900 1156.200 12490.600 1155.800 12503.500

• ET .000 .000 9.100 .000 .000 .000 .000 .000 9658.000 12501. 000
Xl 20.648 80.000 9643,200 10621. 900 200.000 200.000 200,000 .000 .000 ,000
X3 .000 .000 .000 9685.000 .000 .000 ,000 .000 .000 ,000
GR 1142.400 8239.200 1141.100 8329.800 1144.400 8519.800 1142.900 8545.400 1144.300 8654.200
GR 1142.900 8772.700 1143.600 8796.700 1142.000 8874.300 1141.300 8936.000 1142.100 8962.600
GR 1141. 800 9008.100 1142.300 9089.400 1141. 200 9147.500 1144.000 9160.900 1141. 200 9172.000

• GR 1140.900 9315,200 1142.400 9367. 500 1141. 200 9442.500 1142.100 9594.800 1141.900 9632.600
GR 1144.300 9643.200 1133.200 9669.200 1131. 500 9686.500 1133.200 9763.900 1131. 400 9849.100
GR 1130.300 9980.300 1130.400 9999.100 1131. 400 10000.000 1129.300 10078.200 1128.800 10157.700
GR 1130.300 10229,600 1130.800 10386.100 1133.900 10518.500 1133.300 10538.900 1134.800 10550.400
GR 1134.800 10612.500 1138.600 10621. 900 1138.400 10657.600 1133.600 10674.800 1133.300 10735.700
GR 1136.700 10798.400 1134,700 10966.700 1132.400 11021. 300 1133.200 11119.700 1131. 300 11183.600

• GR 1133.100 11225,100 1131. 500 11277 .500 1134.100 11303.800 1132.800 11322.000 1142.200 11334.100
GR 1140.800 11481. 900 1141. 600 11543.600 1140,400 11818.200 1141.200 11857.200 1144.600 11863.700
GR 1143.800 11870.500 1153.600 11893.300 1153.100 11916.900 1143,100 11933.100 1143.100 11964.100
GR 1150.500 11975.200 1150.500 12001.800 1152.200 12006.200 1147.000 12035.000 1146.500 12080.000
GR 1151.200 12097.300 1152.200 12120,800 1148.300 12151.100 1149.200 12191. 700 1156,100 12213.600
GR 1157.000 12225.000 1155.900 12239.400 1153.400 12249.300 1150.300 12296.400 1151. 900 12323.800

• GR 1150.700 12390.900 1152.300 12422.900 1148.000 12452.000 1150.200 12481.100 1146.500 12501. 200

ET .000 .000 9.100 .000 .000 .000 .000 .000 9754.000 12501.000
Xl 20.686 72.000 9677.700 10623.400 200.000 200.000 200.000 .000 .000 .000
X3 .000 .000 .000 9754.000 ,DOD .000 .000 .000 .000 .000
GR 1142.000 8304.600 ' 1143.500 8455.500 1144.300 8483.500 1140.700 8520.700 1145.900 8567.100

• GR 1144.100 8628.800 1143.800 8708.700 1144.400 8781. 500 1143.800 8786.800 1144.300 8906.500
GR 1143.400 9075.500 1143.900 9087.400 1143.400 9149.100 1144.000 9246,400 1142.400 9313.200
GR 1142.000 9396.200 1143.300 9489.000 1143.100 9524.000 1143.200 9620.000 1142.100 9677.700
GR 1136.900 9716.800 1133.300 9731. 000 1133.800 9754.600 1132.300 9794.200 1129.700 9918.600
GR 1129.000 10000.000 1128.700 10070.300 1129.400 10145.800 1130.400 10376.300 1132.900 10529,400
GR 1133.700 10543.500 1133.600 10563.600 1134,400 10573.700 1134.900 10613.800 1139,400 10623.400

• GR 1139.300 10658.800 1134.200 10674.700 1133.600 10703.100 1136.500 10761. 300 1135.900 10923.700
GR 1135.100 10971. 200 1133.200 11008.700 1133.600 11035.000 1131. 500 11067.900 1132,500 11086.500

•
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•
GR 1140.800 11117.600 1142.000 11171. 400 .700 11267.500 ,1 2.600 11 24.900 1141.400 H541.800
GR 1140.600 11806.200 1140.400 11848.100 .300 11883.600 11 2.300 11 04.500 1143.100 U918.400
GR 1143.100 11973.100 1147.000 11984.300. .900 12043.500 11 6.600 12 74.900 1151. 000 ]2203.600
GR 1149.200 12244.300 1156.000 12263.500 .200 12274.800 J 55.500 12 93.000 1148.200 12322.600
GR 1148.800 12367.900 1153.600 12392.200: .600 12412.900 i1 51. 600 12 28.000 1153.700 12442.300 •GR 1152.900 12468.000 1154.600 12501. 300i .000 .000 .000 ,000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9797.000 12501.000
Xl 20.723 86.000 9747.200 10613.900: 200.000 200.000 00.000 .000 .000 .000
X3 .000 .000 .000 9797.000 .000 .000 .000 .000 .000 .000
GR 1143.900 8368.300 1143.600 8432.400 1145.300 8444.300 1145.700 8586.200 1146.400 8611.900 •GR 1145.300 8647.800 1146.900 8708.100 1146.900 8742.300 1 45.500 8771.900 1145.200 8865.300
GR 1146.100 8924.500 1145.300 8958.300 1145.500 9077.700 1 43.400 9148.500 1142.000 ·9163.100
GR 1136.700 9175.700 1136.700 9188.1001 1132.500 9215.300 1 28.200 9218.300 1126.300 9250.600
GR 1126.800 9351.600 1130.200 9365.500 1129.400 9387.900 1 31.300 9433 .100 1138.400 9448.600
GR 1140.300 9495.200 1139.900 9533.000 1140.400 9557.600 1 43.200 9594.900 1144.800 9631. 700
GR 1145.100 9650.600 1143.600 9674.900, 1143.100 9712.300 1 44.600 9747.200 1143.300 9755.900 •GR 1134.800 9764.600 1131.000 9783.400 1132.100 9815.800 1'31.000 866.000 1128.300 9905.700
GR 1127.500 9966.200 1128.000 10000.000 1128.800 10065.600 1 28.500 1 165.300 1130.400 10387.000
GR 1135.000 10579.000 1135.000 10605.700 1138.900 10613.900 1 39.100 1 645.400 1135.100 10663.400
GR 1135.000 10701.000 1138.300 10796.600 1136.100 10875.900 1 34.400 1 889.200 1134.200 ~0923.900

GR 1135.300 10942.400 1142.400 10972.100 1142.500 11094.200 1 41. 400 1 196.300 1143.100 11275.700
GR 1142.700 11409.900 1142.000 11604.400 1141.000 . 11776.500 1 41. 600 1 812.300 1141. 600 11845.700 •GR 1152.500 11873.000 1152.500 11900.100 1143.700 11913.400 1 43.700 1 967.500 1149.600 p975,200
GR 1149.500 11998.600 1152.900 12010.70~ 1153.100 12075.900 146.300 1 124.500 1148.500 12168.500
GR 1148.100 12204.600 1153.100 12235.600 1152.100 12259.200 1 54.300 1 306.700 1156.000 12318.400
GR 1156.600 12332.400 1155.700 12348.400 1149.600 12374;900 1 52.300 1 395.000 1155.100 12438.300
GR 1155.100 12501.700 .000 .000 .000 .000 .000 .000 .000 .000

.000 9831. 000 9831. 000 •ET 4.100 9.100 .000 .000 .000 .000 11700.000
Xl 20.761 81. 000 9778.200 10651.400 200.000 200.000 OO~OOO .000 .000 .000
GR 1143.90.0 8433.100 1142.100 8549.300 1142.500 8563.700 1 46.900 584.100 1145.900 8622.400
GR 1146.600 8671.300 1145.400 8713.10q 1145.800 8758.000 1 44.200 820.500 1146.200 8919.300
GR 1146.600 8954.500 1146,600 9056,000 1:146.100 9090.900 1 43.200 181.300 1142.000 9194.900
GR 1135.800 9220.600 1125.300 9254.000 1124.800 9307.000 1 25.200 337.700 1124.400 9406.800 •GR 1142.600 9438.900 1141.200 9451. 700 1i146,100 9490.500 1 46.500 516.400 1145.000 9587.100
GR 1148.000 9609.400 1147.800 9640.700 1144,900 9672. 900 1'44.900 718.500 1142.300 9751.000
GR 1142.300 9778.200 1133.600 9797.100 1130.100 9833.900 129.100 856.400 1126.800 9877.500
GR 1126.400 9979.200 1127.500 10000.000 1129.100 10093.400 1 30.300 1 286.500 1131. 200 10344.000
GR 1130.900 10399.700 1133.600 10476.900 1135.700 10588.200 1 36.400 1 630.100 1137. 400 10651. 400
GR 1135.900 10710.700 1138.100 10736.200 1136.000 10782.800 1 36.300 1 828.400 1141.900 10851.600 •GR 1141. 300 10885. 300 1143.100 11030.300 1140.800 11044.900 1 42.300 1 052.400 1143.100 11105.100
GR 1142.600 11199.400 1143.700 11301.10d 1143.300 11415.400 1 42.700 1 518.900 1142.400 11739.700
GR 1141.900 11751.500 1142.700 11776.300 1142.700 11824.300 1 50.500 1 851.600 1150.500 11869.300
GR 1143.400 11883.500 1143.400 11937.100 1146.500 11944.500 1 45.200 1 019.700 1146.300 12144.300
GR 1146.900 12270.500 1148.300 12303.500 1151.800 12314.200 1 51.600 1 334.800 1146.200 12354.700
GR 1155.300 12377.300 1156.600 12389.500 1156.200 12437.200 1 49.600 1 454.500 1150.200 12492.800 •GR 1153.400 12503.500 .000 .000 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 4.100 9.100 9844.000 .000 .000 .000 .000 9844.000 11550.000
Xl 20.799 72.000 9795.800 10538.900 200.000 200.000 200.000 .000 .000 .000
GR 1144.900 8494.900 1144.000 8554.600 1145.200 8636.900 1144.800 8740.500 1144.000 8850.200

• GR 1147.200 8955.500 1145.500 9050.000 1141.700 9288.300 1138.400 9314.400 1137.600 9342.200
GR 1139.900 9360.200 1132.800 9381.500 1132.800 9401.100 1146.700 9430.700 1146.500 9474.900
GR 1147.300 9516.800 1146.700 9557. 000 1150.000 9577.200 1149.500 9605.700 1147.400 9632.600
GR 1142.900 9795.800 1135.600 9802.200 1127.100 9823.600 1125.600 9839.400 1125.600 9896.500
GR 1126.700 9925.200 1127.600 10000.000 1128.300 10063.300 1130.300 10230.400 1132.900 10391. 700
GR 1132.900 10446.800 1132.400 10515.100 1136.200 10538.900 1136.100 10581.500 1140.100 10630.300

• GR 1141.700 10721.200 1141.200 10758.500 1143.600 10775.600 1143.500 10877.000 1142.000 10913.500
GR 1143.300 10948.000 1142.000 11006.500 1143.000 11029.600 1143.800 11237.600 1143.100 11269.500
GR 1144.500 11278.300 1144.100 11354.300 1144.100 11407.600 1143.000 11419.700 1143.900 11455.900
GR 1143.000 11603.800 1143.000 11741.200 1143.700 11787.600 1150.200 11803.800 1150.400 11835.900
GR 1143.500 11847.200 1143.500 11905.800 1146.800 11911.700 1146.300 11951.100 1146.100 12099.200
GR 1147.300 12319.900 1147.300 12353.500 1148.300 12357.900 1147. 500 12362.200 1152.700 12384.400

• GR 1152.600 12395.900 1146.800 12412.400 1156.300 12433.100 1157.200 12444.100 1155.800 12455.000
GR 1146.800 12475.100 1146.800 12501. 600 .000 .000 .000 .000 .000 .000

ET .000 4.100 9.100 9802.000 .000 .000 .000 .000 9802.000 11450.000
Xl 20.837 63.000 9779.600 10534.500 200.000 200.000 200.000 .000 .000 .000
GR 1146.600 8559.600 1144.400 8781.100 1144.300 8862.100 1144.000 8927.400 1142.900 9019.100

• GR 1142.300 9121.200 1149.400 9280.700 1150.800 9325.400 1149.800 9378.600 1151. 200 9426.200
GR 1149.400 9513.500 1151.400 9531.100 1151. 200 9562.400 1146.500 9603.300 1147.700 9635.200
GR 1145.100 9685.900 1145.900 9718.300 1143.900 9760.300 1143.900 9779.600 1130.600 9793.700
GR 1126.500 9805.300 1127. 400 9874.600 1126.400 9950.600 1126.500 10000.000 1128.800 10080.500
GR 1130.900 10212.200 1130.400 10256.600 1131. 900 10328.600 1131. 900 10422.100 1133.900 10487.000
GR 1138.500 10498.100 1141.400 10534.500 1140.800 10664.600 1143.600 10788.700 1142.800 10850.400

• GR 1142.400 10941.400 1143.700 10962.300 1143.900 11213.600 1145.100 11219.600 1143.900 11228.700
GR 1144.900 11261. 600 1144.900 11400.000 1143.600 11546.900 1143.400 11699.900 1144.200 11716.600
GR 1144.200 11755.300 1150.000 11773.500 1150.400 11804.900 1143.400 11813.800 1143.400 11870.900
GR 1148.000 11876.600 1146.200 11929.800 1147.600 12203.300 1147.900 12397.400 1148.400 12401. 200
GR 1147.700 12404.600 1153.300 12423.900 1152.700 12441.000 1147.100 12454.100 1147.100 12461.200
GR 1156.400 12476.300 1157.700 12488.000 1157.000 12502.500 .000 .000 .000 .000

• ET .000 4.100 9.100 9770.000 .000 .000 .000 .000 9770.000 11400.000
Xl 20.875 71.000 9772.800 10431. 000 200.000 200.000 200.000 .000 .000 .000
GR 1146.500 8622.900 1144.700 8822.300 1146.600 8897.600 1144.700 8922.900 1142.200 8950.700
GR 1141. 400 9000.400 1147.800 9031. 700 1150.200 9158.300 1150.200 9254.400 1151.700 9409.600
GR 1151. 200 9463.700 1153.600 9481.400 1153.500 9512.000 1151.100 9544.800 1151.100 9590.400

• GR 1149.300 9676.100 1145.400 9772.800 1132.000 9786.200 1129.100 9801.500 1126.800 9848.900
GR 1126.800 9922.900 1128.700 9949.100 1127.700 9986.300 1127.700 10000.000 1128.300 10000.700
GR 1129.600 10098.200 1130.700 10220.100 1132.100 10338.200 1131. 700 10387.200 1132.800 10408.400
GR 1137. 500 10431. 000 1137.000 10454.000 1140.700 10567.400 1140.700 10610.000 1143.400 10662.700
GR 1142.600 10752.100 1140.200 10770.900 1142.200 10798.200 1141.900 10903.600 1144.300 10932.500
GR 1143.400 10962.300 . 1144.600 11109.400 1144.600 11198.300 1145.500 11207.000 1144.600 11211. 700

• GR 1145.500 11216.400 1144.900 11243.800 1146.300 11275.900 1145.500 11320.900 1146.200 11326.700
GR 1145.400 11337.200 1144.500 11526.200 1143.800 11715.900 1144.600 11733.500 1150.700 11743.700
GR 1150.700 11769.800 1143.800 11781. 200 1143.800 11839.600 1147.800 11845.600 1147.800 11882.900
GR 1146.900 11893.100 1147.700 12149.300 1148.500 12399.300 1149.200 12414.000 1148.300 12418.300
GR 1153.900 12438.100 1153.800 12452.200 1147. 700 12466.700 1147.700 12477.600 1156.500 12490.800
GR 1158.100 12502.600 .000 .000 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 4.100 9.100 9760.000 .000 .000 .000 .000 9760.000 11500.000
Xl 20.913 67.000 9764.900 10606.200 200.000 200.000 200.000 .000 .000 .000
GR 1147.200 8686.100 1144.900 8890.900 1140.200 8969.400 1140.000 8993.500 1148.500 9032.900
GR 1149.900 9108.100 1149.900 9186.100, 1149.500 9264.800 1151. 000 9 20.800 1150.700 i9355.300 •GR 1151. 700 9387.700 1152.000 9420.200 1153.600 9434.800 153.800 9463.000 1150.900 9485.400
GR 1150.700 9536.800 1152.600 9575.000 1152.900 9609.100 1 50.300 9721. 700 1148.600 '9764.900
GR 1133.800 9771.700 1127.300 9792.900 1127.700 9922.700 1 29.400 9949.100 1129.200 10000.000
GR 1128.600 10043.500 1129.100 10104.200 1131. 400 10170.300 1 31. 400 10202.900 1136.800 10240.300
GR 1139.100 10444.000 1135.800 10458.900 1138.500 10577 .500 1 44.400 1 606.200 1142.800 10660.800
GR 1144.400 10767.800 1141.000 10853.100 1141. 000 10880.400 1 44.600 1 972.400 1144.000 11081. 500 •GR 1144.800 11171.800 1146.400 11235.800 1146.400 11265.900 1 45.200 1 271.900 1146.600 11279.400
GR 1145.900 11285.800 1145.400 11450.900 1143.800 11638.700 144.600 1 664.400 1144.000 11696.500
GR 1149.800 11711.300 1149.800 11734.600 1143.700 11743.000 1 43.700 1 802.200 1148.900 11812.700
GR 1146.900 11856.000 1147.500 12086.400 1149.000 12282.500 1 48.900 1 395.600 1149.700 12401.300
GR 1148.900 12406.300 1153.900 12424.600 1153.900 12437.900 l' 45.400 1 457.400 1157.800 12483.500
GR 1157.500 12496.700 1156.100 12501.600 .000 .000 .000 .000 .000 .000 •
ET ,000 4.100 9.100 9393.000 .000 .000 .000 .000 9393.000 11500.000
Xl 20.951 67.000 9749.900 10243.300 200.000 200.000 00.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1148.900 8750.000 1146.500 8892.000 1142.200 8916.100 1 41.400 989.800 1145.800 9009.200
GR 1147.900 9045.300 1148.100 9078.300 1149.000 9166.200 1 46.100 193.600 1149.500 9213.500 •GR 1150.500 9246.500 1150.900 9332.300 1151.100 9377 .100 1 54.300 393.100 1154.300 9422.400
GR 1152.500 9447.700 1152.800 9479.900 1151. 200 9523.800 1 53.300 610.000 1153.300 9681. 500
GR 1150.700 9749.900 1148.800 9757.60q 1135.600 9766.400 1 25.700 788.000 1127.200 9921. 200
GR 1129.800 9944.400 1130.200 10000.000 1129.800 10066.800 1 28.900 1 166.700 1129.700 10212.600
GR 1136.600 10243. 300 1136.700 10333.400 H40.000 10509.700 1 42.100 1 637.200 1144.300 10783.900
GR 1143.800 10814.900 1141.100 10835.600 1'140.600 10888.400 1 45.100 1 906.700 1145.500 11015.400 •GR 1144.400 11060.900 1145.400 11111. 700 1145.700 11178.200 1 46.600 1 213.900 1146.600 11302.500
GR 1145.100 11513.900 1144.300 11619.40Q 1144.800 11650.100 1 43.900 1 657.000 1151.100 11681.100
GR 1150.900 11700.000 1143.900 11708.800 1143.900 11768.700 1 48.700 1 776.400 1146.900 11827. 000
GR 1148.900 12076.100 1150.000 12333.000 11149.200 12376.500 1 50.200 1 380.100 1149.400 12383.600
GR 1153.500 12405.100 1153.500 12416.900 1147.600 12436.200 1 56.900 1 460.300 1157.700 12471. 800
GR 1156.700 12484.300 1147.800 12501.000 .000 .000 .000 .000 .000 .000 •
ET .000 4.100 9.100 9354.000 .000 .000 .000 .000 9354.000 11400.000
Xl 20.989 67.000 9734.900 1033'7.600 200.000 200.000 00.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000,

GR 1149.800 8814.400 114} .200 8883.200 1143.500 8908.500 142.100 976,600 1148.100 9005.400
GR 1152.000 9058.200 1152.700 9107. 400 1152.900 9151. 700 1 51. 500 203.900 1153.600 9237.200 •GR 1151. 900 9273.300 1153.300 9285.000 1153.600 9315,700 1,52.700 333.800 1155.600 9354.800
GR 1155.600 9381. 900 1153.700 9403.200 1154.200 9447.700 1 51. 600 459.500 1151. 8'00 9575.700
GR 1151. 800 9674.900 1148.700 9734.900 1137.000 9744.500 127.200 771.200 1127.200 9920.800
GR 1130.600 9950.300 1131.500 9977.300 1131. 800 10000.000 1,30.000 1 128.200 1129.100 [0221.100
GR 1132.000 10315.500 ' 1137.500 10337.600 1137.200 10380.400 1 39.500 1 439,900 1146.100 10665.100
GR 1144.700 10762.500 1142.600 10850.300 1140.200 10902.300 143.400 1 912.600 1146.100 10934.600 •GR 1146.300 11014.500 1145.600 11068.600 1147.100 11212.400 1 46.200 1 236.000 1146.200 11276.100
GR 1146.500 11327.300 1145.600 11451. 000 1144.700 11623.100 150.300 1 640.500 1150.900 ,11664.700
GR 1144.000 11674.800 1144.000 11733.100 1149.500 11742.000 Ii 48.100 1 797.100 1149.700 il2090.400
GR 1149.900 12352.200 1150.900 12356.800 1149.400 12362.300 Ii 55.100 1 387.300 1155.100 12399.100
GR 1147.900 12413.400 1147.900 12423.800 1157.500 12439.900 1 58.600 1 450.900 1157.200 12463.700
GR 1146.900 12480.300 1148.100 12500.500 .000 .000 .000 .000 .000 .000 •

•
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•
ET .000 4.100 9.100 9315.700 .000 .000 .000 .000 9315.000 11350.000
Xl 21.027 63.000 9717.500 10300.100 200;000 200.000 200.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000

• GR 1146.100 8879.100 1145.300 8963.100 1146.400 8984.300 1153.100 9024.400 1154.800 9072.700
GR 1154.500 9135.300 1152.900 9180.200 1154.200 9220.800 1154.200 9259.600 1153.300 9265.500
GR 1153.300 9295.500 1156.000 9315.700 1156.000 9344.400 1153.700 9375.200 1154.300 9457.400
GR 1154.200 9524.100 1152.200 9544.700 1154.500 9623.500 1153.000 9717. 500 1127.800 9748.400
GR 1129.200 9791.700 1128.200 9897.600 1132.200 9936.900 1132.100 10000.000 1132.100 10000.100
GR 1131.800 10092.400 1129.400 10123.800 1133.600 10277.900 1140.500 10300.100 1140.500 10325.400

• GR 1142.400 10384.600 1144.900 10532.900 1146.700 10555.700 1147.200 10636.600 1143.200 10690.800
GR 1142.500 10722.100 1140.600 10740.600 1145.200 10763.600 1141. 000 10782.400 1142.400 10813.400
GR 1146.100 10866.500 1146.200 10918.200 1146.100 11013.000 1147.100 11111. 200 1145.700 11144.300
GR 1146.200 11195. 600 1145.700 11229.000 1145.300 11488.200 1150.700 11507. 000 1150.700 11533.400
GR 1144.200 11541. 900 1144.200 11603.400 1149.700 11614.100 1148.800 11662.600 1150.100 . 12042.300
GR 1150.500 12238.000 1149.800 12243.600 1155.400 12268.100 1155.600 12310.700 1159.700 12326.500

• GR 1158.300 12367.900 1169.500 12384.300 1163.800 12402.500 .000 .000 .000 .000

ET .000 4.100 9.100 9273.900 .000 .000 .000 .000 9273.000 11300.000
Xl 21.064 56.000 9713.400 10376.900 200.000 . 200.000 200.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1149.500 8941.300 1150.900 8980.300 1154.600 9023.200 1154.200 9154.700 1154.500 9211.000

• GR 1153.200 9257.400 1155.200 9273.900 1155.200 9302.400 1152.300 9329.800 1152.900 9472.900
GR 1154.800 9526.000 1155.200 9575.900 1154.600 9679.400 1151.800 9713.400 1128.100 9737.900
GR 1129.400 9796.900 1130.100 9867. 400 1131. 700 9927.900 1130.600 9965.600 1131. 900 9999.800
GR 1131. 900 10000.000 1129.300 10150.800 1129.700 10342.800 1139.200 10376.900 1142.500 10543.800
GR 1144.600 10744.000 1145.700 10868.800 1145.100 10897.200 1146.600 10964.100 1146.400 11072.800
GR 1147.100 11129.900 1146.000 11157.100 1147.300 11196.200 1146.700 11273.000 1147.300 11333.200

• GR 1146.400 11364.900 1145.900 11468.900 1146.000 11548.000 1151.100 11570.900 1151.200 11601. 700
GR 1144.800 11609.300 1144.800 11668.900 1150.500 11680.300 1149.200 11741.400 1149.700 11980.800
GR 1150.600 12301.900 1151. 000 12306.200 1150.500 12310.800 1156.800 12342.900 1157.000 12364.700
GR 1160.900 12374.000 1159.500 12393.400 1160.800 12411. 000 1160.600 12422.100 J166.700 12430.700
GR 1166.900 12500.200 .000 .000 .000 .000 .000 .000 .000 .000

• ET .000 4.100 9.100 9234.300 .000 .000 .000 .000 9234.000 11200.000
Xl 21.102 71. 000 9698.600 10411.000 200.000 200.000 200.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1149.400 .000 .000
GR 1152.900 9000.000 1152.400 9018.800 1149.000 9054.800 1150.600 9088.000 1152.600 9099.400
GR 1152.300 9138.700 1153.500 9160.800 1152.800 9216.400 1155.200 9234.300 1155.200 9261.800
GR 1153.500 9290.400 1152.400 9367.000 1142.200 9461.100 1141.100 9531. 800 1142.500 9567. 400

• GR 1149.200 9596.600 1149.400 9608.800 1148.700 9631.200 1146.800 9637.700 1143.800 9698.600
GR 1140.100 9716.300 1128.000 9730.800 1129.100 9779.400 1130.100 9860.800 1132.300 9870.100
GR 1131. 800 10000.000 1131.000 10080.500 1127.000 10126.400 1130.300 10142.500 1131.600 10316.700
GR 1129.000 10374.000 1140.300 10411. 000 1143.200 10677.300 1145.600 10902.700 1146.900 11016.700
GR 1146.100 11100.100 1147.700 11139.700 1146.500 11247.400 1146.700 11303.800 1146.000 11382.600
GR 1146.900 11478.500 . 1148.200 11509.900 1147.500 11515.500 1154.800 11532.900 1153.000 11541.400

• GR 1152.500 11564.000 1145.000 11577 .500 1145.000 11636.900 1150.200 11646.400 1149.900 11690.100
GR 1150.900 11979.800 1152.600 12000.400 1149.500 12012.100 1149.500 12029.300 1151. 500 12035.000
GR 1151. 000 12083.100 1150.700 12269.400 1151.700 12286.300 1150.500 12289.900 1151.500 12294.100
GR 1151.500 12308.900 1156.900 12329.500 1157.400 12350.400 1156.700 12372.300 1160.700 12379.500
GR 1162.100 12395.500 1161.000 12409.900 1158.400 12422.900 1157.600 12446.100 1154.000 12467.600
GR 1155.700 12500.500 .000 .000 .000 .000 .000 .000 .000 .000

•

•
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NC .045 .045 .027 .100 .300 .000 .000 .000 .000 .000
ET .000 4.100 9.100 9460.000 .000 .000 .000 .000 9700.000 11100.000
Xl 21. 202 18.000 9700.000 10750.000 560.000 450.000 28.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 •GR 1155.000 8280.000 1152.500 8705.000 1150.000 9040.000 1 50.000 140.000 1156.000 9190.000
GR 1155.000 9220.000 1155.000 9400.00Q 1156.000 9460.000 155.000 540.000 1150.000 9700.000
GR 1135.000 9730.000 1132.000 9750.000 1132.000 10360.000 1 35.000 1 420.000 1140.000 10500.000
GR 1145.000 10750.000 1150.000 11370.000 1157.000 11420.000 .000 .000 .000 .000

ET .000 4.100 9.100 9270.000 .000 .000 .000 .000 9590.000 11000.000 •Xl 21. 302 16.000 9600.000 10820.000 600.000 440.000 28.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1155.000 8340.000 1150.000 8930.000 1150.000 9110.000 Ii 54.000 170.000 1155.000 9270.000
GR 1151. 000 9490.000 1150.000 9600.000 1135.000 9630.000 133.000 700.000 1133.000 10420.000
GR 1135.000 10450.000 1140.000 10520.000 1140.000 10780.000 1 45.000 1 820.000 1150.000 11300.000
GR 1157.000 11335.000 .000 .000 .000 .000 .000 .000 .000 .000 •
ET .000 4.100 9.100 9210.000 .000 .000 .000 .000 9590.000 n050.000
Xl 21. 402 15.000 9600.000 11050.000 540.000 500.000 28.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000· .000 .000 .000
GR 1156.000 8410.000 1155.000 8480.000 1152.000 8840.000 1i 50.000 020.000 1154.000 9210.000
GR 1150.000 9600.000 1135.000 9680.000 1134.000 9770.000 1, 34.000 1 430.000 1135.000 10490.000 •GR 1140.000 10510.000 1140.000 10790.000 1145.000 10820.000 l' 50.000 1 000.000 1159.500 11050.000

ET .000 4.100 9.100 9100.000 .000 .000 .000 .000 9310.000 11020.000
Xl 21. 502 18.000 9320.000 11020.000 550.000 500.000 28.000 ,DOD ,ODD .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1156.500 8440.000 1155.100 8710,000 1155.000 8820.000 1 53.500 910.000 1155.000 9100.000 •GR 1150.000 9220.000 1151. 000 9260.000 1150.000 9320,000 1 45.000 350.000 1140.000 9370.000
GR 1140.000 9610.000 1135.000 9780.000 1135.000 10570,000 1 40.000 1 650.000 1145.000 10700.000
GR 1145.000 10880.000 1150.000 10920.000 1158.000 11020.000 .000 .000 - .000 ,000

NC .000 .000 .000 .300 .500 .000 .000 .000 .000 ,ODD
ET .000 4.100 9.100 9200.000 .000 .000 .000 .000 9360.000 10830.000 •Xl 21.602 14.000 9370.000 10820.000 520.000 535. 000 28.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1157.000 8480.000 1155. 500 8810.000 1155.000 9200.000 50.000 370.000 1145.000 9470.000
GR 1140.000 9500.000 1135.000 9890.000 1135.000 10450.000 40.000 1 530.000 1145.000 10790.000
GR 1150.000 10820.000 1150.500 110M.000 1155.000 11110.000 65.000 1 170.000 .000 .000

5.000 215000.000 215000.000 93000.000 160000.000 330000.000 .000 •QT .000 .000 .000
NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .000 .000 9230.000 10950.000
Xl 21,659 13.000 9230.000 10950.000 350.000 240.000 00.000 .000 .000 ,DOD
X3 10.000 .000 .000 .000 .000 .000 .000 160.000 1160.000 .000
GR 1164.000 9230.000 1160.000 9240.000 1150.000 9380.000 45.000 9500.000 1140.000 9610.000 •GR 1139.000 9790.000 1135.400 10300.000 1135.400 10400,000 40.000 10570.000 1145.000 10770.000
GR 1150.000 10780.000 1155.000 10900.000 1166.000 10950.000 .000 .000 .000 .000

•

•
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•
ET .000 .000 9.100 .000 .000 .000 .000 .000 9230.000 10950.000
SB .950 1.153 2~600 1377 ,000;: ;1320.000 64,000 31000.000 .000 i135.800 1135.700
Xl 21.667 .000 .000 .000 40.000 40.000 40.000 .000 .000 .000

• X2 .000 .000 1. 000 1160.000 1164.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 9250.000 .000 .000 .000 1164.000 1164.000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9290.000 10830.000
Xl 21. 725 13.000 9290.000 10830.000 310.000 310.000 310.000 ,000 .000 .000
X3 10,000 .000 ,000 .000 .000 .000 ,000 1163.000 1163.000 .000i. GR 1167.000 9290,000 1150.000 9370,000 1145.000 9500.000 1140.000 9620,000 1140.000 9820,000
GR 1137.700 9960.000 1135.600 10120,000 1135.600 10360,000 1140.000 10550.000 1145,000 10680.000
GR 1150.000 10750.000 1170.000 10830.000 1175.000 10850.000 .000 .000 .000 ,000

ET .000 .000 9.100 .000 .000 .000 .000 ,000 9290.000 10830.000
SB 1. 750 1.570 2.700 1377. 000 1500.000 90.000 44000.000 .000 1135.800 1135.700

• Xl 21.733 ,000 .000 .000 40.000 40,000 40,000 .000 .000 .000
X2 .000 .000 LOOO 1163.000 1171. 000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1171. 000 1171. 000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9300.000 11090.000
Xl 21. 795 14.000 9300.000 11090.000 520.000 70.000 330.000 ,000 .000 .000

• X3 10,000 .000 .000 .000 .000 ,000 .000 1169.000 1169.000 .000
GR 1174.000 9300.000 1155.000 9370,000 1150.000 9400.000 1145.000 9480.000 1140.000 9580.000
GR 1135.700 9860.000 1135.700 10300.000 1140.000 10550.000 1145.000 10650.000 1150.000 10750.000
GR 1155.000 10830.000 1160.000 10880.000 1170.000 11000.000 1175.000 11090.000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9300.000 11090. 000

• SB 1. 050 1.180 2,500 ,000 1460.000 63,000 44704.000 .000 1137.000 1136.800
Xl 21. 809 .000 .000 .000 70.000 70.000 70.000 .000 .000 .000
X2 .000 .000 1. 000 1169.000 1175.000 .000 .000 .000 .000 .000
X3 10.000 ,000 .000 .000 .000 .000 .000 1175.000 J175.000 .000
BT 2.000 9300.000 1175.000 ,000 11090.000 1175.000 .000 .000 ,000 .000

• NC .040 .040 .030 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .000 .000 9400.000 10910.000
Xl 21.837 15.000 9400.000 10900.000 100.000 200,000 150.000 .000 .000 .000
X3 10.000 .000 .000 9400.000 .000 .000 .000 .000 .000 .000
GR 1165.000 8850.000 1160.000 9000.000 1155.000 9070.000 1150.000 9400.000 1145.000 9520.000
GR 1142.500 9660.000 1136.000 9810.000 1136.000 10380.000 1140.000 10530.000 1150.000 10600.000

• GR 1155.000 10710.000 1155.000 10900.000 1151. 000 11150.000 1160.000 11200.000 1175.000 11250.000

NC .000 .000 .000 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .000 .000 9345.000 10600.000
Xl 21. 937 18.000 9350.000 10480.000 330.000 860.000 528.000 .000 .000 .000
X3 10,000 .000 .000 .000 .000 .000 .000 .000 .000 .000

• GR 1175.000 8560.000 1170.000 8720.000 1165.000 8710.000 1160.000 8950.000 1159.500 9020.000
GR 1155.000 9040.000 1150, 000 9350.000 1145.000 9570.000 1140.000 9650.000 1138.000 9670,000
GR 1138.000 9740.000 1145.000 9800,000 1138.000 9870,000 1138.000 10470.000 1155.000 10480.000
GR 1156.000 11130.000 1162.000 11160.000 1175.000 11220.000 .000 .000 .000 .000

•

•
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•
ET .000 .000 9.100 .000 .000 .000 .000 .000 9200.000 10545.000
Xl 22.037 19.000 9210.000 10540.000 470.000 565.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1175.000 8570.000 . 1165.000 8800.000 1155. 000 9100.000 1152.000 Cl50.000 1155.000 9210. 000 •GR 1150.000 9330.000 1145.000 9460.000 1140. 000 9550.000 1145. 000 Q20.000 1150.000 9770. 000
GR 1139.000 9850.000 1139.000 10270.00Q 1140.000 10290.000 1140.000 H480.000 1145. 000 10520.000
GR 1155. 000 10540.000 1155. 000 10920.000 1162.000 10930.000 1175.000 1 050.000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9140.000 10560.000
Xl 22.137 17. 000 9150.000 10550.00Q 510.000 540.000 528.000 .000 .000 .000 •X3 10.000 .000 .000 .000 .000 ·.000 .000 .000 .000 .000
GR 1165. 000 8820.000 1161. 000 9150.00Q 1150. 000 9210.000 1145. 000 c270.000 1141.000 9400.000
GR 1145.000 9520.000 1145.000 9UO.00Q 1155. 000 9730.000 1J45.000 c790.000 1140. 000 9830.000
GR 1140.000 10230.000 1143. 000 10400.000 1145. 000 10520.000 1155. 000 1 550.000 1155. 000 11000. 000
GR 1160. 000 11020. 000 1175.000 11150.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8870.000 10600.000 •
Xl 22.237 15.000 8880.000 10550.000 520.000 535.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .OOQ .000 .000 .000 .000 .000 .000
GR 1165. 000 8770.000 1161.000 8880.000 1150. 000 8990.000 1145. 000 030.000 1145.000 9500.000
GR 1150.000 9590.000 1157. 000 9630.000 1141. 000 9750.000 1141. 000 1 350.000 1141. 000 10370. 000
GR 1155. 000 10550.000 1150.000 10970.000 1'155. 000 11300. 000 1160.000 1 340.000 1175.000 11520. 000 •
ET .000 .000 9.100 .000 .000 .000 , .000 .000 8940.000 10550.000
Xl 22.337 18.000 8950.000 10520.00Q ·520. 000 540.000 528.000 .000 .000 .000·
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165. 000 8530.000 1160. 000 8790.000 1155.000 8950.000 .1150.000 020.000 1147.000 9300.000
GR 1145. 000 9480.000 1150.000 9530.00~ 1157. 000 9590.000 1150. 000 640.000 1145. 000 9690.000 •GR 1142. 000 9720.000 1142.000 10350.000 1150. 000 10410. 000 1155.000 1 520.000 1156.500 10890.000
GR 1157.000 11250.000 1160. 000 11320. 000 1175.000 11520. 000 .000 .000 .000 .000

-

ET .000 .000 9.100 .000 .000 .000 .000 .000 8960.000 10375.000
Xl 22.437 14. 000 8970.000 10370.000 550.000 500.000 ~28.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 •GR 1165. 000 8290.000 1160.000 8700.000 1155.000 8970.000 1150.000 000.000 1149.000 9370.000
GR 1150.000 9520.000 1157.000 9590.000 1145. 000 9670.000 1~43.000 710.000 1143.000 10320.000
GR 1160. 000 10370.000 1161.500 10630.000 1160.000 11520. 000 1165. 000 1 670.000 .000 .000

ET .000 4.100 9.100 8700.000 .000 .000 .000 .000 8870.000 10425. 000
Xl 22.537 25.000 8880.000 10420.000 540.000 510.000 528.000 .000 .000 .000 •X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165. 000 7050.000 1160. 000 7150.000 1159. 000 7380.000 H60.000 600.000 1160. 000 7900.000
GR 1159. 000 8110.000 1160. 000 8430.000 1161.000 8700.000 1160. 000 880.000 1155. 000 9000.000
GR 1150.000 9020.000 1150.000 9270.000 .000 9350.000 1150 .000 430.000 1155. 000 9580.000
GR 1158. 000 9650.000 . 1150.000 9760.000 000 9800.000 1144.000 1 360.000 1160. 000 10420.000
GR 1156.500 10800.000 1158.000 11370. 000 1158.500 11930. 000 1160. 000 1 300.000 1165. 000 12350.000 •
NC .000 .000 .000 .300 .500 .000 .000 .000 .000 .000
ET .000 4.100 9.100 8980.000 .000 .000 .000 .000 8980.000 10510.000

•

•
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•
Xl 22.637 20.000 8990.000 10500.000 510.000 540.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165.000 6300.000 1161.000 6870.000 11610 500 7280.000 1160.000 8450.000 11610500 8720.000
GR 1160.000 8850.000 1155.000 8990.000 1150.000 9100.000 1146.000 9250.000 1150.000 9340.000

• GR 1150.000 9650.000 1145.000 9850.000 1145.000 10370.000 1155.000 10430.000 1158.000 10500.000
GR 1162.000 11450.000 1160.000 11620.000 1160.000 12230.000 1165.000 12480.000 1170.000 12570.000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9050.000 10480.000
Xl 22.662 16.000 9050.000 10480.000 130.000 130.000 130.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1165.000 1165.000 .000

• GR 1165.000 6770.000 1164.000 6930.000 1163.500 7490.000 1162.500 8000.000 1160.900 8560.000
GR 1165.000 8850.000 1172.000 9050.000 1145.500 9145.000 1145.500 10398.000 1172.000 10480.000
GR 1165.000 10690.000 1160.000 10950.000 1160.000 11340.000 1162.000 11590.000 1162.000 12300.000
GR 1165.000 12640.000 .000 .000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9050.000 10480.000

• SB 1. 200 10600 2.500 .000 1253.000 100.000 24000.000 .450 1145.500 1145.400
Xl 22.681 .000 .000 .000 100.000 100.000 100.000 .000 .000 .000
X2 .000 .000 1.000 1165.000 1163.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1160.900 1160.900 .000
BT 16.000 6770.000 1165.000 .000 6930.000 1164.000 .000 7490.000 1163.500 .000
BT 8000.000 1162.500 .000 8560.000 1160.900 .000 8850.000 1165.000 .000 9050.000

• BT 1172.000 .000 9051.000 1172.000 1165.000 10480.000 1172.000 1165.000 10481. 000 1172.000
BT .000 10690.000 1165.000 .000 10950.000 1160.000 .000 11340.000 1160.000 .000
BT 11590.000 1162.000 .000 12300.000 1162.000 .000 12640.000 1165.000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9045.000 10660.000
Xl 22.799 27 ..000 9050.000 10655.000 640.000 590.000 625.000 .000 .000 .000

• GR 1165.000 6760.000 1161.500 7440.000 1161. 500 7441.000 1161. 500 7442.000 1161.500 7443.000
GR 1162.500 8755. 000 1160.000 8880.000 1160.500 8930.000 1160.000 9000.000 1160.000 9050.000
GR 1155.000 9065.000 1152.500 9330.000 1150.000 9500.000 1146.000 9620.000 1146.000 10430.000
GR 1150.000 10470.000 1160.000 10500.000 1162.500 10655.000 1160.000 10900.000 1157. 000 10930.000
GR 1160.000 10950.000 1163.000 11450.000 1165.000 11750.000 1168.000 12200.000 1168.000 12650.000
GR 1170.000 12690.000 1173.500 12950.000 .000 .000 .000 .000 .000 .000

• NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .000 .000 8725.000 10920.000
Xl 23.000 27.000 8725.000 10920.000 1040.000 1065.000 1060.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1167. 000 8500.000 1167.000 8501.000 1167. 000 8502.000 1167.000 8503.000 1167. 000 8504.000

• GR 1165.000 8725.000 1164.000 8780.000 1160.000 8850.000 1160.000 9050.000 1155.000 9060.000
GR 1150.000 9110.000 1150.000 9295.000 1150.000 9490.000 1155.000 9940.000 1150.000 10045.000
GR 1147.000 10330.000 1150.000 10355.000 1155.000 10445.000 1155.000 10765.000 1160.000 10795.000
GR 1165.000 10820.000 1167.000 10920.000 1167. 000 11260.000 1165.000 11500. 000 1168.000 12040.000
GR 1170.000 12350.000 1174.000 12820.000 .000 .000 .000 .000 .000 .000

• ET .000 .000 9.100 .000 .000 .000 .000 .000 9260.000 10810.000
Xl 23.199 22.000 9270.000 10810.000 1040.000 1060.000 1050.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1167.000 8660.000 1165.000 8810.000 1164.000 8975.000 1165.000 9040.000 1165.000 9270.000
GR 1160.000 9320.000 1155.000 9340.000 1150.000 9380.000 1150.000 9480.000 1155.000 9660.000
GR 1155.000 9965.000 1153.000 10265.000 1155.000 10580.000 1160.000 10660.000 1165.000 10690.000

• GR 1170.000 10810.000 1170.000 12000.000 1173.000 12250.000 1170.000 12460.000 1170.000 12550.000
GR 1175.000 12620.000 1178.000 12705.000 .000 .000 .000 .000 .000 .000

•
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•
ET .000 .000 9.100 .000 .000 .000 .000 .000 9315.000 1077 5.000
Xl 23.398 27.000 9315.000 10770.000 1175.000 915.000 1052.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 I .000 .000 .000 .000
GR 1171. 000 8500.000 1170.000 8600.000 1170.000 9315.000 1165.000 400.000 1160.000 9470.000 •I

GR 1151. 000 9610.000 1151.000 9810.000 H55.000 9925.000 1155.000 1 130.000 1157.000 10290.000
GR 1155.000 10470.000 1155.000 10690.000 .000 10750.000 1l65.000 1 770.000 1165.000 10860.000
GR 1160.000 10920.000 1165.000 10955.000 .500 11050.000 1165.000 1 130.000 1165.000 11190.000
GR 1170.000 11270.000 1173.000 11300.000 .000 11330.000 1171.000 1 660.000 1173.000 H955.000
GR 1175.000 12235.000 1177.000 12410.000 .000 .000 .000 .000 .000 .000

•ET .000 .000 9.100 .000 .000 .000 , .000 .000 8920.000 11050.000
Xl 23.597 26.000 8920.000 11050.000 1047.000 1052.000 Ip50.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1172.000 8245.000 1170.000 8580.000 1170.000 8775.000 1174.500 920.000 1170.000 9005.000
GR 1165.000 9025.000 1165.000 9180.000 1166.000 9360.000 1165.000 550.000 1160.000 9620.000
GR 1155.000 9640.000 1152.000 9710.000 1152.000 10135.000 1155.000 1 260.000 1160.000 10390.000 •GR· 1162.000 10595.000 1164.500 10800.000 1165.000 10950.000 1170.000 1 040.000 1173.000 n050.000
GR 1170.000 11060.000 1170.000 11450.000 1173.000 11790.000 1175.000 1 050.000 1175.000 12310.000
GR 1176.000 12365.000 .000 .000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9320.000 ~0510.000

Xl 23.649 8.000 9320.000 10510.000 200.000 340.000 ~70.000 .000 .000 .000 •X3 10.000 .000 .000 .000 .000 .000 .000 175.000 1175.000 .000
GR 1173.000 8200.000 1170.000 8640.000 1182.000 9320.000 1:150.·000 410.000 1150.000 10420.000
GR 1182.000 10510.000 1170.000 11370.000 1175.000 11970.000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9320.000 10510.000
SB 1. 050 1. 600 2.500 .000 1044.000 90.000 25'600.000 2.500 1150 .100 1150.000 •Xl 23.658 .000 9320.000 10510.000 45.000 45.000 : 45.000 .000 .000 .000
X2 .000 .000 1.000 1175.000 1170.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 182.000 1182.000 .000
BT -7.000 8200.000 1173.000 .000 8640.000 1170.000 .000 320.000 1182.000 .000
BT .000 9320.000 1182.000 1175.000 10510.000 1182. 000 11175.000 1 370.000 1170.000 .000
BT .000 11970. 000 1175.000 .000 .000 .000 .000 .000 .000 .000 •
ET .000 .000 9.100 .000 .000 .000 .000 .000 9320.000 10510.000
Xl 23.667 6.000 9320.000 10510.000 45.000 45.000 45.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 175.000 1175.000 .000
GR 1173.000 8200.000 1170.000 8640.000 1182. 000 9320.000 50.100 410.000 1150.100 10420.000
GR 1182.000 10510.000 .000 .000 .000 .000 .000 .000 .000 .000 •EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

•

•

•



•

•

03-10-92 12:29:07

SECNO DEPTH CllSEL CRIllS llSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TllA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1

CCHV: .100 CEHV: .300
*SECNO 16.733

PAGE 37

• 3470 ENCROACHMENT STATIONS: 9526.0 10630.0 TYPE: 1 TARGET: 1104.000
CROSS-SECTION PER U.S. ARMY CORPS OF ENGINEERS 1983-1984
STUDY (FEMA FIS) AND A.D.O.T. TOPO.

16.73 25.47 1106.27 .00 .00 1107.30 1.03 .00 .00100000.00
205000. O. 205000. O. O. 25175. O. O. O. 100000.00

• .00 .00 8.14 .00 .040 .030 .040 .0001080.809526.00
.000414 O. O. O. 0 0 0 .00 1089.24 10615.24

FLOW DISTRIBUTION FOR SECNO:

• STA: 9526. 10630.
PER Q: 100.0

AREA: 25174.8
VEL: 8.1

*SECNO 16.829

16.73 CWSEL: 1106.27

• 3470 ENCROACHMENT STATIONS: 9495.0 10545.0 TYPE: 1 TARGET: 1050.000
GR STATIONS 9370, 9390 &9430 (THE TEMPE DRAIN) WERE DELETED FROM
THE CORPS' CROSS-SECTION TO REFLECT LEFT BANK IMPROVMENTS AND
THE RELOCATION OF THE TEMPE DRAIN BY A.D.O.T.

16.83 25.43 1106.33 .00 .00 1107.62 1.29 .25 .08100000.00
• 205000. O. 205000. O. O. 22480. O. 279. 12. 100000.00

.02 .00 9.12 .00 .040 .030 .040 .000 1080.90 9495.00
.000572 330. 510. 500. 2 0 0 .00 1041.67 10536.67

•
FLOW DISTRIBUTION FOR SECNO:

STA: 9495. 10550.
PER Q: 100.0

AREA: 22479.5
VEL: 9.1

16.83 CWSEL: 1106.33

• CCHV:. 300 CERV: .500
*SECNO 16.875

•

•



03-10-92 12:29:07

SECNO DEPTH CWSEL CRliiS WSELK ~G HV HL OtOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL ~NCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID EDST

I'

~
I

PAGE 38

•

•
3470 ENCROACHMENT STATIONS: 9460.0 10510.0 \TYPE: 1" TARGET: 1050.000

GR STATIONS 9010, 9130, 9140 &9180 VE~EDELETED AND GR STATIONS
9200, 9380 &9425 ilERE ADDED TO THE CO~PStCR05S-SECTION TO REFLECT
LEFT BANK IMPROVMENTS AND RELOCATION !OtTHE TEMPE DRAIN BY A.D.O.Tl

16.88 25.50 1106.40 .00 .00 11107. 86 1.46 .15 '.08100000.00
205000. O. 205000. O. O. ,hl37. O. 399. '18. 10000 .00

.02 .00 9.70 .00 .040 i :i .030 ,040 .000 1080.90 9460.00
.000706 550, 240. 190. 2 0 0 .00 1050.00 10510.00

i i'

•

•FLOW DISTRIBUTION FOR SECNO: 16.88 $WSEL: 1106.40

STA: 9460. 10530.
PER Q: 100.0

AREA: 21136.5
VEL: 9.7

iSECNO 16.882

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS: 9460.0 10490. iTYPE: 1 TARGET: 1030.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: I' 1115.00 EtREA: 1115.00

•

•

•

•

.03 .04100000 00
418. 19. 10000 .00
.000 1082.00 9465 07
.00 973.75 10480 82

1. 54
O.

.040
o

r

bWSEL: 1106.40
!

16.88

1 i
DOWNSTREAM SECTION OF 1-10 BRIDGE. CROSS-SECTION PER FIELD MEASUREMENT
MARCH 21, 1989. ' I

16.88 24.40 1106.40 ,00 .00 n07.93
205000. O. 205000, O. o. : 20607.

.02 .00 9.95 .00 ,040' I, .0.30
i r

.001030 40. 40. 40. 2 0

FLOil DISTRIBUTION FOR SECNO:

STA: 9465. 10529.
PER Q: 100.0

AREA: 20607.4
VEL: 9.9 •

•

•
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•

SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

*SECNO 16.904

WSELK EG
ALOB ACH
XNL XNCH
!TRIAL IDC

HV
AROB
XNR
ICONT

HL OLOSS BANK ELEV
VOL TWA LEFT/RIGHT
WTN ELMIN SSTA
CORAR TOPWID ENDST

•
3265 DIVIDED FLOW

3370 NORMAL BRIDGE,NRD: 0 MIN ELTRD: 1124.00 MAX ELLC: 1115.00

3470 ENCROACHMENT STATIONS: 9470.0 10480.0 TYPE: 1 TARGET: 1010.000
UPSTREAM SECTION OF 1-10 BRIDGE. CROSS-SECTION PER FIELD MEASUREMENT

• MARCH 21, 1989.
DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN
CHANGED FROM 114' FOR THE LOB, ROB &CHNL TO 165' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AVENUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" AND AS REFERENCED AS THE AUGUST

• 1982 A.D.O.T. TOPO BASE MAP AT THE "T" CARD LOCATION IN THEHEC2
OF THE U.S. ARMY CORPS OF ENGINEERS' SALT RIVER FLOOD INSURANCE STUDY

16.90 24.60 1106.60 .00 .00 1108.11 1.51 .17 .01100000.00
205000. O. 205000. O. O. 20800. O. 497. 23. 100000.00

.03 .00 9.86 .00 .040 .030 .040 .000 1082.00 9470.00
.000998 165. 165. 165. 2 0 0 .00 968.00 10480.00

•
FLOW DISTRIBUTION FOR SECNO:

STA: 9470. 10529.
PER Q: 100.0

• AREA: 20799.6
VEL: 9.9

*SECNO 16.927

16.90 CWSEL: 1106.60

3470 ENCROACHMENT STATIONS: 9468.0 10498.0 TYPE: 1 TARGET: 1030.000
• CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE

ENGINEERING, DEC.1987.
DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN
CHANGED FROM 120' FOR THE LOB, ROB &CHNL TO 90' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AVENUE TO SCOTTSDALE ROAD,

• 8-10-82, MARICOPA COUNTY, SHEET 2B" AND AS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "T" CARD LOCATION IN THE HEC2
OF THE U.S. ARMY CORPS OF ENGINEERS' SALT RIVER FLOOD INSURANCE STUDY

•

•
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•

•
.07 .03 1086 00

540. 25. 108 .00
.OQ.O 10 2.00 9468 00
.00 10 0.00 10498 00

1.56
1126.

.040
o

ET CARD STATIONS FROM 16.927 TO 17.833iiHAVE BEEN CHANGED FROM THE
, t

CORPS' TO FIT WITHIN EXISTING SECTIO~S~

16.93 24.65 1106.65 .00 .00 ;1108.21
205000. 8622. 190241. 6138. 1616. is465.

.03 5.33 10.30 5.45 .040:; .030
.000664 90. 90. 90. 2 0

; i
9480. 9575. 9600. 10405~ 10425. 10475. 10498.

.0 2.6 1.5 92.8 Ii 1.3 ' 1.6 ' .1
43.8 1106.4 466.2 18465.3 192J9 627.3 105.4
2.0 4.9 6.7 10.3 !;6.8 5.1 2.5

FLOW DISTRIBUTION FOR SECNO=

STA= 9468.
PER Q=

AREA=
VEL=

16.93

I,

CWSEL= 1106.65

•
CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO 17. 027 •

•

•.33 .00 1082 00
793. 37. 108 .00
.000 10 2.00 9542 52
.00 9 7.48 10500 00

1.55
1231.

.040
o

3470 ENCROACHMENT STATIONS= 9520.0 10500.0 iiTY~E= 1 TARGET= 980.000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPOFURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADiNG ,AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPOaT ~ROPERTY AS PREPARED BY ,

, I'

BARRETT CONSULTING GROUP INC., JUNE ~9f7.REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES~ !
DEPRESSIONS BELOY THE NORMAL CHANNEL!G~ADE BETWEEN SECTIONS 17.027
AND 17.129 AND SMALL STOCK PILES OF MArER~AL, ALL THE RESULT OF
MINING IN THE RIVER CHANNEL, WERE NOT ~ODELED.

17.03 24.99 1106.99 .00 .00 1 1108.54
205000. 5887. 192647. 6466. 781., ~8915.

.05 7.54 10.18 5.25 .025 i .030
.000613 440. 528. 540. 2 0

•

•tWSEL= 1106.99
, ~,I

Ii
10445; 10500 .

.5' i: .5
239.8 361.6

4.5 ! 3.0
;
I

17.03

1490 NH CARD USED
*SECNO 17.053

STA= 9543. 9605. 10395. 10425.
PER Q= 2.9 94.0 2.1

AREA= 780.7 18915.4 629.7
VEL= 7.5 10.2 6.8

FLOW DISTRIBUTION FOR SECNO=

r
3470 ENCROACHMENT STATIONS= 9535.0 10480.6 [TYPE= 1 TARGET= 945.000

CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPOFURNISHED BY BOYLEf . , ,

ENGINEERING, DEC. 1987 AND BY THE GRAD~NG ,AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. IS AIRPO~TJROPERTYAS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 19F.REFER TO ATTACHMENT D

•

•

•



•
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FOR PROPOSED AIRPORT PROPERTY GRADES,
DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' TO 135' FOR THE LOB, 200' TO 160' FOR THE ROB &200'
TO 145' FOR THE CHNL PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS

• INDICATED ON WORK MAPS TITLED "SALT RIVER CHANNEL, CENTRAL AVENUE TO
SCOTTSDALE ROAD, 8-10-82, MARICOPA COUNTY, SHEET 2B" AND AS REFERENCED
AS THE AUGUST 1982 A.D.O.T. TOPO BASE MAP AT THE "T" CARD LOCATION IN
THE HEC2 OF THE U.S. ARMY CORPS OF ENGINEERS' SALT RIVER FLOOD
INSURANCE STUDY.

17.05 25.32 1107.32 .00 .00 1108.65 1.33 .08 .02 1082.00
• 205000. 5878.196498. 2624, 859. 21021. 591. 866. 40. 1082.00

.05 6.85 9.35 4,44 .025 .030 .040 .000 1082.00 9542.18
.000490 135. 145. 160. 2 0 0 .00 937. 82 10480.00

STA= 9542. 9610. 10455. 10480.
PER Q= 2.9 95.9 1.3

AREA= 858,7 21021.1 591.3
VEL= 6.8 9.3 4.4

•
FLOW DISTRIBUTION .FOR SECNO= 17,05 CWSEL= 1107.32

• 1490 NH CARD USED
*SECNO 17.091

3470 ENCROACHMENT STATIONS= 9540.0 10485.0 TYPE= 1 TARGET= 945.000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE

• IMPROVEMENTS TO THE CALMAT CO. 's AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

17.09 25.32 1107.32 .00 .00 1108,79 1.47 .10 .04 1082.00
205000. 9081. 192287. 3631. 1052. 19495. 801. 966. 44. 1082.00

.06 8.63 9.86 4.53 .025 .030 ,040 .000 1082.00 9547.37
• .000556 200. 200. 200. 2 0 0 ,00 935.93 10483.30

FLOW DISTRIBUTION FOR SECNO= 17. 09 CWSEL= 1107.32

STA= 9547. 9595. 9625. 10420. 10483.
• PER Q= 1.1 3.3 93.8 1. 8

AREA= 412.5 639.6 19495.2 801.4
VEL= 5.7 10.5 9. 9 4. 5

•

•

•

1490 NH CARD USED
*SECNO 17.129

3470 ENCROACHMENT STATIONS= 9565.0 10490,0 TYPE= 1 TARGET= 925.000
DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN



•

•

•

•

•
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.12 .01 1084.00
1058. 48. 1082.00

.000 1082.00 9570.29
.00 918.36 10488.65

1.42
875.
.040

o

I

lCWSEL: 1107. 50
I

17.13

12:29:07

i,
; j:

CHANGED FROM 200' FOR THE LOB, ROB &, d,HNL TO 186' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS '
TITLED "SALT RIVER CHANNEL, CENTRAL A~ENUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" ~~PAS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "T~CARD LOCATION IN THE HEC2 '
OF THE U. S. ARMY CORPS OF ENGINEERS:' ISALT RIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BAS&U UPON TOPO FURNISHED BY BO~LE

ENGINEERING, DEC. 1987 AND BY THE GR~U:ING!AND DRAINAGE PLAN FOR TItE
IMPROVEMENTS TO THE CALMAT CO. 's AIRPdRTPROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE1~87.REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES. i,

17.13 25.50 1107.50 .00 .00, ~108.92

205000. 4427. 196087. 4486. 584 .. 1'20280 .
.06 7.58 9.67 5.13 .025 .035

.000696 186. 186. 186. 2 0

03-10-92

S1A: 9570. 9620. 10420. 10489.
PER Q: 2.2 95.7 2.2

AREA: 584.1 20279.5 875.3
VEL: 7.6 9.7 . 5.1

FLOW DISTRIBUTION FOR SECNO:

1490 NH CARD USED
*SECNO 17.167

.00' 1084.00
53. 1082.00

1 82.00 9574.94
18.99 10493.93

3470 ENCROACHMENT STATIONS: 9570.0 10495.0 : TYPE: 1 TARGET: 925.000
DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' FOR THE LOB, ROB &~HNL'TO 220' RESPECTIVELY :
PER MEASUREMENTS BETWEEN CROSS-SECHoNSAS INDICATED ON WORK MAPS:
TITLED "SALT RIVER CHANNEL, CENTRAL A~ENUE TO SCOTTSDALE ROAD, ' ,
8-10-82, MARICOPA COUNTY, SHEET 2B" A~DAS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "T1: CARD LOCATION IN THE HEC2 :
OF THE U.S. ARMY CORPS OF ENGINEERS' (SALT RIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRAqING!AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY .
BARRETT CONSULTING GROUP INC., JUNE 14,87 .• REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES'. !

17.17 25.62 ·1107.62 .00 .00 1109,05 1.43 .13
205000. 16353.184454. 4193. 1732.119013. 947. 1168 .

.07 9.44 9.70 4.43 .025 .030 .040 .000
.000510 220. 220. 220. 1 0 0 .00

•

•

•

FLOW DISTRIBUTION FOR SKCNO: 17.17 iCWSEL: 1107.62 •

•

I

9675. 10420. 2.010491'
6.5 90.0

1244.5 19013.0 947.3
10.7 9.7 4.4

STA: 9575. 9620.
PER Q: 1. 5

AREA: 487.3
VEL: 6.1

•
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•

SECNO DEPTH CilSEL CRIilS ilSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TilA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR ,ilTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPilID ENDST

1490 NH CARD USED
*SECNO 17.205

3470 ENCROACHMENT STATIONS: 9545.0 10495.0 TYPE: 1 TARGET: 950.000
• CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE

ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO.'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

17.20 25.65 1107.65 .00 .00 1109.10 1.44 .04 .00 1084.00
• 205000.' 18279. 182769. 3952. 1979. 18724. 886. 1208. 55. 1082.00

.07 9.23 9.76 4.46 .025 .030 .040 .000 1082.00 9562.31
.000523 80. 80. 80. 1 0 0 .00 931.77 10494.08

STA: 9562. 9630. 9685. 10425. 10494.
PER Q: 2.3 6.6 89.2 1.9

AREA: 733.1 1246.3 18723.5 886.4
VEL: 6.4 10.9 9.8 4.5

•
FLOil DISTRIBUTION FOR SECNO: 17.20 CilSEL: 1107.65

• 1490 NH CARD USED
*SECNO 17.242

3470 ENCROACHMENT STATIONS: 9535.0 10500.0 TYPE: 1 TARGET: 965.000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE

• IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

17.24 25.68 1107.68 .00 .00 1109.18 1.50 .07 .02 1084.00
205000. 17970.178520. 8510. 1958. 17775. 1493. 1267. 57. 1082.00

.07 9.18 10.04 5.70 .025 .030 .040 .000 1082.00 9554.16
• .000567 120. 120. 120. 2 0 0 .00 944.83 10498.99

FLOil DISTRIBUTION FOR SECNO: 17.24 CilSEL: 1107.68

STA: 9554. 9625. 9675. 9685. 10400. 10425. 10499.
• PER Q: 2.2 5.4 1.2 87.1 2.3 1.9

AREA: 697.0 1033.9 226.8 17774.8 617.0 876.0
VEL: 6.3 10.7 11.2 10.0 7.5 4.4

•

•
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•
SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

WSELK EG
ALOB ~CH
XNL hCH
ITRIAL ~DC .

:

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

O~OSS BANK ELEV
T~A LEFT/R GHT
ELMIN S TA
TOPWID EDST

•
1490 NH CARD USED
*SECNO 17.280

•

•
.12 .01 1084.00

1363. 61. 108 .00
.000 1082.80 9583 63
.00 925.21 10508 86

1. 61
1399.

.040
o

3470 ENCROACHMENT STATIONS: 9530.0 10510.p lTYPE: 1 TARGET: 9&0.000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BO~LE
ENGINEERING, DEC. 1987 AND BY THE GRAD~NG:AND DRAINAGE PLAN FOR T~E
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT> PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 19~7:. !REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES ~ !

17 .28 24.92 1107. 72 .00 .00 11109.33
205000. 19958. 177478. 7564. 1903.' a7200.

.08 10.49 10.32 5.41 .025 • ' .030
.000619 200. 200. 200. 2 0

FLOW DISTRIBUTION FOR SECNO: 17. 28
;
I

CWSEL: 1107.72
i

•

9615. 9670. 9690. 104 oil 10430. 10509.
.9 6.2 2.6 86.6 r' 2.1 1.6

309.2 1139.4 454.3 17200.4 ~21.5 777.4
6.1 11.2 11.8 10.3 i 7.0 4.2

STA: 9584.
PER Q:

AREA:
VEL:

1490 NH CARD USED
*SECNO 17.318

3470 ENCROACHMENT STATIONS:
17.32 24.82 1107.92

205000. 21812. 165827.
.08 10.10 10.23

.000604 200. 200.

9570.0
.00

17362.
6.55
200.

10500. I: TYPE:
.00 1~09i46

2159. !16206.
.025 .030

2 0

1 TARGET:
1.54 .12

2652. 1458.
.040 .000

o .00

93,0.000
.. 01 1084.00

66. 108 .00
1883.10 9570.00
930.00 10500 00 •

~

1STA: 9570. 9610. 9665. 9695. 103 0,\ 10400. 10455. 10500 .•
PER Q: 1.3 5.7 3.6 80.9 !' 3.3 3.9 1.3

AREA: 405.7 1095.6 657.6 16206.1 916;8 1150.6 584.8
VEL: 6.3 10.7 11.4 10.2 i 7.4 6.9 4.5

FLOW DISTRIBUTION FOR SECNO: 17.32 bWSEL: 1107.92

•
1490 NH CARD USED
*SECNO 17.356 •
3470 ENCROACHMENT STATIONS:

I"~
9550.0 10540.: TYPE: 1 TARGET: 990.000

•

•
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17.356 THRU 17.833; CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO
FURNISHED BY BOYLE ENGINEERING, DEC. 1987, FOR THE LEFT LEVEE AND THE
CORPS' CROSS-SECTIONS FOR THE RIGHT BANK;
RIGHT OVERBANK IS ASSUMED INEFFECTIVE FLOW.

• 17.36 25.65 1108.15 .00 .00 1109.59 1.44 .12 .01 1084.00
205000. 19402. 169748. 15850. 2045. 17096. 2751. 1556. 70. 1084.00

.09 9.49 9.93 5.76 .025 .030 .040 .000 1082.50 9565.95
.000556 200. 200. 200. 2 0 0 .00 974.04 10540.00

• FLOW DISTRIBUTION FOR SECNO: 17.36 CWSEL: 1108.15

10470. 10515. 10540.
2.4 1.7 .6

816.6 659.1 323.3
6.1 5.2 3.5

1490 NH CARD USED
*SECNO 17.394

STA: 9566. 9615. 9670. 9690. 10380. 10425.
PER Q: 1.5 5.6 2.4 82.8 3.1

AREA: 494.1 1108.1 442.9 17096.1 951.6
VEL: 6.2 10.4 10.9 9.9 6.7

•
3470 ENCROACHMENT STATIONS: 9550.0 10548.0 TYPE: 1 TARGET: 998.000

THE FOLLOWING MESSAGE IS TAKEN FROM THE HEC2 .PRINTOUT OF THE U.S. ARMY
• CORPS OF ENGINEERS 1983-1984 STUDY (FEMA FIS).

"FROM STATION 17.394 TO STATION 21.102, ALL HYDRAULIC
DATA WAS OBTAINED FROM HNTB ENGINEERING FIRM
HNTB IS THE DESIGN CONTRACTOR OF AIRPORT CHANNELIZATION
PROJECT. IN PHOENIX CALL MR. BOB MILLER, (602) 957-1931,
IN KANSAS CITY, MR. DICK SHWAB (816) 333-4800."

• 17.39 25.21 1108.21 .00 .00 1109.72 1.51 .11 .02 1084.00
205000. 19843. 167738. 17419. 2025. 16496. 2820. 1656. 74. 1084.00

.10 9.80 10.17 6.18 .025 .030 .040 .000 1083.00 9578.57
.000588 200. 200. 200. 2 0 0 .00 956.65 10535.22

•

•
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I
SECNO DEPTH CWSEL CRIWS WSELK KG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/R GHT
TIME VLOB VCH VROB XNL iNCH XNR WTN ELMIN S TA
SLOPE XLOBL XLCH XLOBR ITRIAL bc ICONT CORAR TOPWID EDST

1:

!

I

FLOW DISTRIBUTION FOR SECNO: 17.43 CWSEL: 1108.29
I

!

PAGE 46

•

•
STA: 9579. 9670. 9705. 10380. 104 0; 10535.

PER Q: 5.7 4.1 82.6 6.1 i 1.5
AREA: 1291.0 745.2 16351.8 1889.2 132.~

VEL: 9.1 11.3 10.4 6.6 1:4.9 •

~WSEL: 1108.38

1490 NH CARD USED
*SECNO 17.453

3470 ENCROACHMENT STATIONS:
17.45 25.38 1108.38

205000. 17401. 184571.
.10 9.47 10.12

.000624 112. 112.

FLOW DISTRIBUTION FOR SECNO:

9550.0
.00

3028.
4.90
112.

17.45

10547.0 !TYPE:
.00 1109.93

1838. 18247.
Ii.025 I .030

1 i 0I:
I

1 TARGET:
1.55 .07
618. 1806.
.040 .000

o .00

99 .000
.00 1086 00
81. 109.00

1083.00 9578 17
955.71 10533 88

•

•

•
10534 .

.5
285.7

3.6

;'

9615. 9680. 9700. 10480i 10500.
.8 5.5 2.2 90.0 1 1.0

301.4 1128.9 407.4 18246.8 332.4
5.7 10 .0 10 .9 10 .1 ',6 .0

STA: 9578.
PER Q:

AREA:
VEL:

1490 NH CARD USED
*SECNO 17.459

3470 ENCROACHMENT STATIONS:
17.46 25.40 1108.40

205000. 17458. 184523.
.11 9.48 10.12

.000624 31. 31.

9550.0
.00

3019.
4.90
31.

10547.0 [TYPE:

184~~lt~~i~~
.025 1.030

OrO

1 TARGET:
1.55 .02
616. 1821.
.040 .000

o .00

997.000
; .00 1086 00

82. 109 .00
1083.00 9578 11
955.77 10533 88

•

FLOW DISTRIBUTION FOR SECNO: 17.46
lI:
CWSEL: 1108.40 •

•

10534 .
.5

284.5
3.6

! f

9615. 9680. 9700. 10480 i 10500.
.8 5.5 2.2 90.0' [ 1.0

302.5 1130.8 407.9 18239.4 t31.9
5.7 10.0 10. 9 10 .1 i,6.0

I

I
l:
I'

1490 NH CARD USED

STA: 9578.
PER Q:

AREA:
VEL:

•

•



•
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•

SECNO
Q
TIME
SLOPE

DEPTH CWSEL CRIWS
QLOB QCH QROB
VLOB VCH VROB
XLOBL XLCH XLOBR

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL IDC

HV HL
AROB VOL
XNR WTN
ICONT CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELItIIN SSTA
TOPWID ENDST

*SECNO 17.470

•
3470 ENCROACHMENT STATIONS:

17.47 24.32 1108.32
205000. 12008. 174215.

.11 6.34 11.06
.000719 57. 57.

9560.0
.00

18778.
6.62
57.

10547.0 TYPE:
.00 1110.04

1895. 15746.
.040 .030

2 0

1 TARGET:
1.71 .04

2835. 1848.
.040 .000

o .00

987.000
.05 1086.00
83. 1084.00

1084.00 9577.42
956.11 10533.53

10534 .
.5

278.7
3.8

CWSEL: 1108.3217.47

9620. 9680. 9705. 10360. 10425. 10500.
.7 3.4 1.8 85.0 4.8 3.9

347.5 1039.4 508.1 15746.5 1321.0 1235.5
3.9 6.7 7.4 11.1 7.4 6.4

STA= 9577.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

•

• 1490 NH CARD USED
*SECNO 17.486

•
3470 ENCROACHMENT STATIONS:

17.49 25.02 1108.52
205000. 18360. 178223.

.11 9.97 10.27
.000624 84. 84.

9555.0
.00

8417.
5.57
84.

10546.0 TYPE:
.00 1110.11

1841. 17355 .
.025 .030

2 0

1 TARGET:
1.58 .06

1511. 1887.
.040 .000

o .00

991. 000
.01 1086.00
85. 1092.00

1083.50 9586.20
946.71 10532.91

FLOW DISTRIBUTION FOR SECNO: 17.49 CWSEL: 1108.52

• STA: 9586. 9620. 9700.10425.10500.10533.
PER Q: .8 8.2 86.9 3.6 .5

AREA: 279.3 1562.0 17355.5 1239.4 271.9
VEL: 5.6 10.7 10.3 6.0 3.5

•

1490 NH CARD USED
• *SECNO 17.498

3470 ENCROACHMENT STATIONS:
17.50 24.55 1108.55

205000. 20726. 175847.
.11 10.15 10.33

.000635 68. 68.

9555.0
.00

8427.
5.61
68.

10546.0 TYPE:
.00 1110.16

2041. 17026.
.025 .030

1 0

1 TARGET:
1.60 .04

1502. 1920.
.040 .000

o .00

991. 000
.01 1086.00
87. 1092.00

1084.00 9586.12
946.60 10532.72

•

•
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•

•

•

OLOSS BANK ELEV
TWALEFT/R GHT
ELMIN S TA
TOPWID EDST

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

17.50

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

WSELK kG
ALOB !CH
XNL XNCH
ITRIAL IDC·

I'

I:
I.

~:

CWSEL= 1108.55
1
I;

9620. 9710. 10425. 105 oil 10533.i .
.8 9.3 85.8 3.6 i .5

280.5 1760.6 17025.8 1234.7 ~67.7

5.7 10.9 10.3 6.1 r 3.5
i
I
1:

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

STA= 9586.
PER Q=

AREA=
VEL=

FLOW DISTRIBUTION FOR SECNO=

1490 NH CARD USED
*SECNO 17.508

i

~WSEL= 1108.59

3470 ENCROACHMENT STATIONS=
. 17.51 24.59 1108.59
205000. 17058. 174471.

.11 9.53 10.46
.000644 48. 48.

FLOW DISTRIBUTION FOR SECNO=

9555.0
.00

13471.
6.07

48 .

17.51

h

10546. iTYU=
.00 1iUO;19

1790. ~6680.

.025 .030
o . 0

1 TARGET=
1.60 .03

2219. 1942.
.040 .000

o .00

991.000
.00 1088 00
88. 108 .00

1~84.00 9573 54
959.17 10532 71

•

•
STA= 9574. 9615. 9675. 9695. 103 01', 10425. 10500. 10533

PER Q= 1.0 5.2 2.1 85.1 L2.4 3.7 .5
AREA= 343.8 1055.0 391.7 16680.3 ~20;4 1232.5 266.3

VEL= 5.9 10.2 10.9 10.5 '7.0 6.1 3.5 •
1490 NH CARD USED
*SECNO 17.536

3470 ENCROACHMENT STATIONS=
17.54 24.31 1108.61

205000. 17049. 176594.
.12 10.04 10.75

.000727 150. 150.

9550.0
.00

11357.
6.16
150 .

r- :

10545. I TYPE=
.00 11110.32

1699. [16434.
.025 I .030

2 0

1 TARGET=
1.71 .10

1843. 2012.
.040 .000

o .00

995.000
.03 1088 00

,91. 108 .00
1~84.30 9568 12
9:63.43 10531 55

•

1490 NH CARD USED

i
I

STA= 9568. 9670. 9685. 10405. 105001. 10532.
PER Q= 6.7 1.7 86.1 5.1 1 I 5

AREA= 1404.8 294.2 16434.2 1592.1 1251 0
I

VEL= 9.7 11.6 10.7 6.5! 3 7

FLOW DISTRIBUTION FOR SECNO= 17. 54 ~WSEL= 1108.61 •

•

•

•
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SECNO DEPTH CWSEL CRIVS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IiTN ELlUN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST..

*SECNO 17.568

3470 ENCROACHMENT STATIONS: 9530.0 10545.0 TYPE: 1 TARGET: 1015.000
17.57 24,13 1108.73 ,00 .00 1110.45 1. 73 .13 .01 1088.00

• 205000. 19601. 173627. 11773. 1953. 16030. 1895, 2090. 95. 1088.00
.12 10.04 10.83 6,21 .025 ,030 .040 .000 1084.60 9551. 08

.000749 170 . 170, 170. 0 0 0 .00 980.26 10531.34

FLOW DISTRIBUTION FOR SECNO: 17.57 CWSEL: 1108.73

• STA: 9551. 9595. 9645. 9690. 10400. 10415. 10500. 10531.
PER Q: .9 3.9 4.7 84.7 1.0 4.3 .4

AREA: 323.5 786.5 842.9 16030.0 281. 0 1371.1 243.3
VEL: 5,9 10.2 11. 4 10.8 7.0 6.5 3,7

..

•

1490 NH CARD USED
*SECNO 17.606

3470 ENCROACHMENT STATIONS: 9520,0 10544.0 TYPE: 1 TARGET: 1024.000
17.61 24.07 1108.77 .00 .00 1110,67 1.89 .16 .05 1092.00

205000. 12568. 179618. 12814. 1200. 15863. 1871. 2179. 99. 1088.00
.13 10.47 11.32 6,85 .025 .030 .040 .000 1084.70 9547.45

.000909 200 . 200. 200. 2 0 0 .00 982.63 10530.08

FLOW DISTRIBUTION FOR SECNO: 17.61 CWSEL: 1108.77

.. STA: 9547. 9640. 10400. 10500. 10530.
PER Q: 6.1 87.6 5.8 .4

AREA: 1200.0 15863.4 1645.3 225.2
VEL: 10.5 11.3 7.2 4,0

..

1490 NH CARD USED
.. *SECNO 17.644

3470 ENCROACHMENT STATIONS:
17.64 24.02 1109.02

205000. 25514. 170231,
,13 10.79 11.05

.000860 200, 200.

..

•

9505.0
.00

9256.
6.48
200.

10543.0 TYPE:
.00 1110.85

2364. 15412.
.025 .030

2 0

1 TARGET: 1038.000
1.83 .18 .01 1088.00

1428. 2267. 104.1090.00
,040 .000 1085.00 9525.21

o .00 1004.10 10529.31
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i
SECNO DEPTH CliSEL CRlliS liSELK KG HV HL O,LOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL T~A LErT/R GHT
TIME VLOB VCH VROB XNL INCH XNR VTN ELMIN S TA

I

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPVID EDST
!

FLOW DISTRIBUTION FOR SKCNO: 17.64 CWSEL: 1109.02

STA: 9525. 9615. 9690. 10425. 105 oi. 10529.
PER Q: 4.6 7.9 83.0 4.1 I, .4

[

AREA: 1012.5 1351.7 15412.0 1212.0 ~15;8

VEL: 9.2 12.0 11.0 7.0 3.8

PAGE 50

•

•

•
1490 NH CARD USED
*SECNO 17.682

3470 ENCROACHMENT STATIONS:
17.68 23.28 1109.28

205000. 19032. 175868.
.14 10.26 10.85

.000818 200. 200.

9495.0
.00

10100.
6.37
200.

;"
I

10543 iUPE:
.00 11111.03

1855. [16211.
.025 I .030

2 . 0

1 TARGET: 1048.000
1.75 .17 .01 1088 00

1585. 2356. 108. 109.00
.040 .000 10'86.00 9514 87

o .00 1014.36 10529 22

•

FLOW DISTRIBUTION FOR SECNO: 17.68 ~WSEL: 1109.28
~ , .
I

STA: 9515. 9605. 9650. 10415. 105~Oi. 10529.
PER Q: 4.6 4.7 85.8 4.5 f .4

AREA: 1032.1 822.4 16210.9 1373.4 ~11;5

VEL: 9.1 11.7 10.8 6.8 3.7

*SECNO 17.720
•

3470 ENCROACHMENT STATIONS:
17.72 21.71 1109.21

205000. 9703. 183759.
.14 7.13 12.07

.001159 200. 200.

9490.0
.00

11538.
7.50
200.

I

I
10542. iTYPE:

.00 1i111. 33
1362. :15226.

.040 : .030
2 0

1 TARGET: 1052.000
2.11 .19 .11 1091.00

1537. 2443. 113. 109.00
.040 .000 1087.50 9509 72

o .00 1018.04 10527 76
•

FLOW DISTRIBUTION FOR SECNO: 17.72 PWSEL: 1109.21
t: •STA: 9510. 9545. 9595. 9620. 104 5:. 10425. 10500. 10528.
I

PER Q: .5 2.6 1.7 89.6 , i8 4.5 .4
AREA: 233.1 710.7 417.9 15225.6 1182.1 1163.6 191. 8

VEL: 4.3 7.4 8.2 12.1 8.6 7.9 4.3

*SECNO 17.758

3470 ENCROACHMENT STATIONS: 9475.0 10541.0 l TYPE:
: I,

1 TARGET: .000
•

•

•



•

•

•
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SECNO DEPTH CVSEL CRIVS VSEU EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR VTN EUm SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPVID ENDST

17.76 21.63 1109.63 .00 .00 1111,57 1.93 .22 .02 1090.00
205000. 39883. 151307. 13810. 4968. 12495. 1856. 2529. 118. 1090.00

.15 8.03 12.11 7.44 .040 .030 .040 .000 1088.00 9496.05
.001043 200. 200. 200. 2 0 0 .00 1031.29 10527.33

FLOV DISTRIBUTION FOR SECNO: 17.76 CWSEL: 1109.63

10527.
,4

187.7
4.0

STA: 9496, 9535. 9585. 9630. 9650, 9800. 10400. 10500.
PER Q: .5 2.3 2.6 1.5 12.5 73.8 6.4

AREA: 265.5 681.7 703.5 372.7 2945,1 12495.2 1668.4
VEL: 4.2 6.8 7.5 8.4 8.7 12.1 7.8•

*SECNO 17.795

•
3470 ENCROACHMENT STATIONS:

17.80 21.35 1109,85
205000. 59112. 133841,

.15 8.55 12.37
,001105 200, 200.

9470,0
.00

12047.
7.59
200.

10541.0 TYPE:
.00 1111.78

6913, 10817.
.040 .030

o 0

1 TARGET: 1071.000
1.93 .11 .00 1090.00

1588. 2617. 123. 1090.00
.040 .000 1088.50 9491.04

o .00 1036.13 10527.17

• FLOW DISTRIBUTION FOR SECNO: 17.80 CWSEL= 1109.85

10527.
.4

182,8
4.1

9630. 9890. 10415. 10465. 10500.
3.3 22,8 65.3 3.7 1.8

842.7 5161.9 10816,7 892.7 512.9
8.1 9.1 12.4 8.4 7.4

9525. 9580.
.4 2,3

201.2 706.9
3.9 6.8

STA: 9491,
PER Q:

AREA:
VEL:

• *SECNO 17.833

3301 HV CHANGED MORE THAN HVINS

• 3470 ENCROACHMENT STATIONS: 9465.0 10540,0 TYPE: 1 TARGET: 1075.000
17. 83 20.101109.70 ,00 .00 1112,24 2,54 .28 .18 1090.00

205000. 45544. 116479. 42977 . 4906. 7931. 4222. 2701. 127. 1090.00
.16 9.28 14.69 10.18 ,040 .030 .040 .000 1089.60 9482.99

,001778 200, 200. 200, 2 0 0 .00 1042.61 10525.60

• FLOW DISTRIBUTION FOR SECNO: 17.83 CWSEL: 1109.70

STA: 9483. 9510. 9635, 9700. 9790, 9815. 9835. 10260. 10360. 10450. 10465. 10500. 10526.
PER Q: .4 6.6 4.4 6,8 2.1 2.0 56.8 10.1 7.5 1.0 2.0 .4

AREA: 158.0 1587.8 955,7 1413,2 417.6 374.1 7930.6 1870.3 1503.2 220.5 463.8 163.9
• VEL: 4.8 8.5 9.4 9.8 10.2 11,0 14.7 11.0 10.2 9.3 8.8 5.0

•
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!
I,

SECNO DEPTH CVSEL CRIVS WSELK ~G HV HL OUOSS BANK LEV
Q QLOB QROB

,
LEFT/RI HTQCH ALOB NCH AROB VOL TVA

TIME VLOB VCH VROB XNL ~NCH XNR VTN EriMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL nDC ICONT CORAR TOPVID EN ST

i
i
i,

PAGE 52

•

•
*SECNO 17.871

3301 HV CHANGED MORE THAN HVINS

•

•
I .35 1097.40
132. 109 .40

1091.40 9476.13
1047.75 10523.87

.44
2773.

.000
.00

3.70
3197.

.040
o

3470 ENCROACHMENT STATIONS: 9475.0 10525.0' !TYPE: 1 TARGET: 1050.000
17.871 TO 18.455 CROSS-SECTIONS PER lI.&.ARMY CORPS OF ENGINEERS
1983-1984 STUDY (FEMA FIS) AND A.D.O.'T)TOPO. FLOODVAY ENCROACHMENT
STATIONS ALSO PER COE. : !

17.87 17.931109.33 .00 .001(13.02
205000. 39864. 133097. 32039. 3964. 17534..

.16 10.06 17.67 10.02 .040 I .030
.002768 180. 200. 220. 2 I 0

I

•

•
i
i
~WSEL: 1109.33
!

17.87

9500. 9820. 10244. 10500; 10524.
.4 19.0 64.9 15.2 i.4

I

142.5 3821.2 7533.5 3054.8 142.5
6.0 10.2 17.7 10.2 f 6.0

I

*SECNO 17.909

FLOW DISTRIBUTION FOR SECNO:

STA: 9476.
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS: 9470.0 10525.Q ITYPE: 1 TARGET: 1055.000
17.91 17.85 1109.85 .00 .00 '1113.59 3. 74 .56 .01 1098. 00

39379. 133303. 32317 .
I

205000. 3898. i i7499. 3209. 2840. 137. 109 .00
.16 10.10 17.78 10.07 .040 i 1.030 .040 .000 1092.00 9476 18

.002821 180. 200. 220. 2 ! 0 0 .00 10~7.65 10523 83
i
I

17. 91
i

FLOW DISTRIBUTION FOR SECNO: ~WSEL: 1109.85

•

•
10524.

.4
141. 2

6.0

10500.
lS.4

3068.2
10.3

I
I
i

9755. 9817. 10241.
3.7 165.0

734.87498.6
10.3 [17.8

2.4
474.0
10.3

9500. 9715.
.4 12.7

141.2 2548.0
6.0 10.3

STA: 9476.
PER Q:

AREA:
VEL:

•

•



•

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCR QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 'IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 17.95 CWSEL: 1110.49

STA: 9476. 9500. 9679. 9762. 9814. 10238. 10500. 10524.
PER Q: .4 10.7 4.9 3.1 64.9 15.6 .4

• AREA: 144.1 2146.3 995.2 622.3 7557.7 3141. 4 144.1
VEL: 6.0 10.2 10.2 10.2 17. 6 10.2 6.0

*SECNO 17.970

3470 ENCROACHMENT STATIONS: 9480.0 10520.0 TYPE: 1 TARGET: 1040.000

• 17.97 18.04 1110.84 .00 .00 1114.48 3.65 .33 .00 1098.80
205000. 39009. 132871. 33120. 3895. 7572. 3315. 2948. 145. 1098.80

.17 10.01 17.55 9.99 .040 .030 .040 .000 1092.80 9480.00
.002711 110 . 120. 130. 1 0 0 .00 1040.00 10520.00

• FLOW DISTRIBUTION FOR SECNO: 17. 97 CWSEL: 1110.84

CCHV: .100 CEHV: .300
*SECNO 17.998

10520 .
.4

140.9
6.2

9812. 10236. 10500.
2.5 64.8 15.7

506.4 7572.5 3174.6
10.2 17.5 10.2

9500. 9-655. 9770.
.4 9.2 6.9

140.9 1864.6 1383.4
6.2 10.2 10.2

STA: 9480.
PER Q:

AREA:
VEL:

•
3301 HV CHANGED MORE THAN HVINS

• 3470 ENCROACHMENT STATIONS: 9475.0 10524.0 TYPE: 1 TARGET: 1049.000
STOCKPILED MATERIAL MODELED IN THE CORPS' ORIGINAL SECTION DOES NOT
CURRENTLY EXIST AND THIS SECTION WAS MODIFIED TO DELETE SAME.

18.00 18.79 1111.99 .00 .00 1114.95 2.96 .40 .07 1099.20
205000. 49307. 113703. 41990. 4284. 7422. 3569. 2999. 148. 1099.20

• .17 11.51 15.32 11.77 .035 .035 .035 .000 1093.20 9475.00
.002664 130. 150. 160. 3 0 0 .00 1049.00 10524.00

FLOW DISTRIBUTION FOR SECNO: 18.00 CWSEL: 1111.99

• STA: 9475. 9500. 9630. 9670. 9795. 9835.10234.10500.10524.
PER Q: .6 9.7 2.8 8.2 2.8 55.5 19.9 .6

AREA: 164.0 1663.0 491.7 1474.0 491.7 7422.3 3405.3 163.4
VEL: 7.1 12.0 11.7 11.4 11.7 15.3 12.0 7.2

•

•
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TIME VLOB VCH VROB XNL ~NCH XNR WTN ELMIN SS A
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•

•
*SECNO 18.036

3470 ENCROACHMENT STATIONS=
18.04 19.05 1112.75

205000. 46940. 116677.
.18 11.25 14.57

.002364 180. 200.

9470.0
.00

41383.
11. 22

220.

i

10529.0 ;TVPE=
.00 11115.47

i '4173. 1'8006.
I,

.035 + .035
2 I 0

1 TARGET= 1059.000
2.72 .50 '.02 1099.70

3687. 3070.153. 109.70
.035 .000 1093.70 9473.82

o .00 1052.35 10526.18
•

•

•

•

1 TARGET= 1057.000
2.64 .46 .01 1100 20

3088. 3143. i 158. 110.20
.035 .000 1094.20 9473 73

o .00 1052.54 10526 27

I
10528. ITYPE=

.00 Ilt5.94
4146. 18831.

f.035 r' 035
2 I 0

I

18.04

9471.0
.00

33915
10.98

220 .

'WSEL= 1112.75
I

9500. 9807. 10231. 10500l 10526.
.6 22.3 56.9 19.6 i.6

170.8 4001.9 8006.3 3516.3 ; f70.B
6.7 11.4 14.6 11.4 i 6.7

"

1

*SECNO 18.074

3470 ENCROACHMENT STATIONS=
18.07 19.10 1113.30

205000. 45815. 125271.
.18 11.05 14.19

.002271 180. 200.

STA= 9474.
PER Q=

AREA=
VEL=

FLOW DISTRIBUTION FOR SECNO=

•

•

•

•

1 TARGET= 1057.000
2.75 .46 .03 1100 70

3752. 3216. ,162. 110 .70
.035 .000 1094.70 9474 08

o .00 10~1.B3 10525 91

,

l
~WSEL= 1113.30
I
t

10528.0 ITYPE=
.00 1~16.44

4069. 17981.
I: '

.035 I .035
2 i 0

!

18.11

9471. 0
.00

42275.
11.27

220 .

18.07

I
CVSEL= 1113.69
I

9500. 9800. 10224. 105001. 10526.
.6 21.8 57.0 20.1. i .6

168.3 3900.3 7980.7 3583.2 ' 1168,3
I

6.7 11.5 14.6 11.5 \ 6.7
i

i
I

I

9500. 9803. 10277. 105 0:. 10526.
.6 21.8 61.1 16.0 i.6

172.0 3974.3 8831.0 2915.9 ~n.o
6.6 11.2 14.2 11.2 16.,6

I
I

, I
, I

*SECNO 18.112

FLOW DISTRIBUTION FOR SECNO=

STA= 9474.
PER Q=

AREA=
VEL=

3470 ENCROACHMENT STATIONS=
18.11 18.99 1113.69

205000. 45915. 116811.
.18 11.29 14.64

.002394 180. 200.

FLOW DISTRIBUTION FOR SECNO=

STA= 9474.
PER Q=

AREA=
VEL=

•
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
*SECNO 18.150

3410 ENCROACHMENT STATIONS: 9412.0 10516.0 TYPE: 1 TARGET: 1044.000
18.15 18.80 1114.10 .00 .00 1116.91 2.81 .49 .04 1101.30

• 205000. 45590. 118162. 41248. 3964. 1891. 3593. 3287. 167. 1101.30
.19 11. 50 14.96 11.48 .035 .035 .035 .000 1095.30 9414.34

.002537 180. 200. 220. 2 0 0 .00 1040.32 10514.66

FLOW DISTRIBUTION FOR SECNO: 18.15 CWSEL: 1114.10

10515 .
.5

164.2
6.8

9500. 9197. 10221. 10489.
.5 21.1 57.6 19.6

164.2 3800.2 7897.2 3429.1
6.8 11.1 15.0 11.1

STA= 9474.
PER Q:

AREA:
VEL:

•

• *SECNO 18.188

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS: 9414.0 10339.0 TYPE: 1 TARGET: 865.000

• 18.19 17.77 1113.57 .00 .00 1118.10 4.52 .63 .50 1101.80
205000. 50161. 137657. 17183. 3599. 1465. 1271. 3350. 172. 1101. 80

.19 13.94 18.44 13.52 .035 .035 .035 .000 1095.80 9416.39
.004155 180. 200. 220. 3 0 0 .00 861.13 10337. 51

• FLOW DISTRIBUTION FOR SECNO: 18.19 CWSEL: 1113.57

*SECNO 18.216

10338 .
.6

139.0
8.3

9500. 9194. 10218. 10314.
.6 23.9 67.1 7.8

139.0 3459.5 1464.6 1131.6
8.3 14.2 18.4 14.2

STA: 9476.
PER Q:

AREA:
VEL:

•
3301 HV CHANGED MORE THAN HVINS

•

•

3410 ENCROACHMENT STATIONS: 9473.0 10352.0 TYPE: 1 TARGET: 819.000
18.22 18.55 1114.15 .00 .00 1118.71 3.96 .56 .06 1102.20

205000. 50421. 134667. 19912. 3812. 7793. 1545. 3394. 114. 1102.20
.19 13.23 17. 28 12.89 .035 .035 .035 .000 1096.20 9414.91

.003446 140 . 150. 160. 3 0 0 .00 816.18 10351.09

•



•

18.22 qWSEL= 1114.75
!

9500. 9791. 10215. 1032,6.1 10351.
.6 24.0 65.7 9.1 1.6

157.4 3654.7 7793.4 1387.6 157.4
7.9 13.5 17.3 13.5 h.9

!

FLOW DISTRIBUTION FOR SECNO=

STA= 9475 .
PER Q=

AREA=
VEL=

*SECNO 18.254

3301 HV CHANGED MORE THAN HVINS

•
3470 ENCROACHMENT STATIONS=

18.25 20.00 1116.70
205000. 47357. 120457.

.20 11.19 14.33
.002140 180. 200.

9471.0
.00

37186.
11.13
220.

10465.0 [TYPE=
.00 1119.37

4232. 18408.
.035 : I .035

3 I 0

1 TARGET=
2.67 .53

3341. 3460.
.035 .000

o .00

994.000
i .13 1102.70
179. 1102.70

1096.70 9472.00
992.97 10464.97 •

•
GWSEL= 1116.70
!
I

18.25

9500. 9788. 10212. 10437: 10465.
.6 22.5 58.8 17.5 1.6

196.0 4035.9 8407.6 3144.2 . ~96.5

6.7 11.4 14.3 11.4 i 6.7
I

FLOW DISTRIBUTION FOR SECNO=

STA= 9472.
PER Q=

AREA=
VEL=

*SECNO 18.292

I
I

~WSEL= 1117.49

3470 ENCROACHMENT STATIONS=
18.29 20.29 1117.49

205000. 45364. 114272.
.20 10.50 13.39

.001833 190. 200.

FLOW DISTRIBUTION FOR SECNO=

9470.0
.00

45364.
10.50
210.

18.29

r

10529. iTYPE=
.00 1119.S0

I

4321. 18533.
.035 I .035

2 : 0
i

1 TARGET= 1059.000
2.31 .40 .04 1103.20

4321. 3536. '183. 110.20
.035 .000 1097.20 9471.41

o .00 1057.18 10528.59

•

•
I

STA= 9471. 9500. 9788. 10212. 105 0i 0529.
PER Q= .6 21.5 55.7 21.5 i

AREA= 204.3 4116.7 8532.7 4116.7 204.
VEL= 6.3 10.7 13.4 10.7 i 6.

I
f
i

i
i

•

•

•
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•

SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS WSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC

HV
ARaB
XNR
ICONT

HL OLOSS BANK ELEV
VOL TWA LEFT/RIGHT
WTN ELMIN SSTA
CORAR TOPWID ENDST

*SECNO 18.330
WATER EL:X5 CARD: 1118.200

•
3470 ENCROACHMENT STATIONS:

18.33 20.50 1118.20
205000. 45548. 113904.

.21 10.38 13.21
.001761 200. 200.

9440.0
.00

45548.
10.38
200.

10570.0 TYPE:
.00 1120.45

4386. 8620.
.035 .035

o 0

1 TARGET: 1130.000
2.25 .36 .01 1103.70

4386. 3615. 188. 1103.70
.035 .000 1097.70 9471.00

o .00 1058.00 10529.00

• FLOW DISTRIBUTION FOR SECNO: 18.33 CWSEL: 1118.20

10529.
.6

210.3
6.2 .

9500. 9788. 10212. 10500.
.6 21.6 55.6 21.6

210.3 4176.0 8620.0 4176.0
6.2 10.6 13.2 10.6

*SECNO 18.367

STA: 9471.
PER Q:

AREA:
VEL:

•

•
3470 ENCROACHMENT STATIONS:

18.37 20.32 1118.52
205000. 45383. 114226.

.21 10.48 13.37
.001824 200. 200.

9471.0
.00

45390.
10.49
200.

10528.0 TYPE:
.00 1120.82

4329. 8545.
.035 .035

2 0

1 TARGET: 1057.000
2.30 .36 .02 1104.20

4329. 3695. 193. 1104.20
.035 ·.000 1098.20 9471.52

o .00 1056.48 10528.00

10528.
.6

203.9
6.3

CWSEL: 1118.5218.37

9500. 9788. 10212. 10500.
.6 21.5 55.7 21.5

204.0 4124.8 8544.6 4124.8
6.2 10.7 13.4 10.7

FLOW DISTRIBUTION FOR SECNO:

STA: 9472.
PER Q:

AREA:
VEL:

•

•

•

*SECNO 18.405

3470 ENCROACHMENT STATIONS:
18.41 19.85 1118.65

205000. 37646. 120346.
.22 11.05 14.42

.002192 200. 200.

9542.0
.00

47008.
11. 25
200.

10527.0 TYPE:
.00 1121. 34

3406. 8343.
.035 .035

2 0

1 TARGET:
2.70 .40

4179. 3771.
.035 .000

o .00

985.000
.121104.80

198. 1104.80
1098.80 9542.00
985.00 10527.00

•

•
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SECNO DEPTH CWSEL CRHIS WSELK JG HV HL °GOSS BANK LEV
Q QLOB QCH QROB ALOB ~CH AROB VOL TWA LEFTjRI HT
TIME VLOB VCH VROB XNL ,NCH' XNR WTN EUMIN SS A
SLOPE XLOBL XLCH XLOBR !TRIAL nDC ICONT CORAR TOPWID EN ST

I
i
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•

•
FLOW DISTRIBUTION FOR SECNO: 18.41 qWSEL: 1118.65

I·

I
STA: 9542. 9788.10212.10500.10527.1

IPER Q: 18.4 58.7 22.3 .6. :
AREA: 3406.3 8342.9 3987.8 191.6

VEL: 11.1 14.4 n.5 6.8 •
*SECNO 18.417

3470 ENCROACHMENT STATIONS:
18.42 20.29 1119.19

205000. 45317. 114263.
.22 10.50 13.39

.001833 65. 60.

9472.0
.00

45420.
10.50

55.

10527.0 ITYPE:
.00 1121. 50

4316. 18532.
.035 I .035

2 I 0

1 TARGET: 1055.000
2.31 .12 .04 1104.90

4324. 3794. 199. 1104.90
.035 .000 1098.90 9472.00

o .00 1055.00 10527.00

•

FLOW DISTRIBUTION FOR SECNO: 18.42 4WSEL: 1119.19 •

•

105QO\10527.
21.5 !.6

4120.8 203.1
l. ,

10.7 16.4

9500. 9788. 10212.
.6 21.5 55.7

203.7 4112.2 8532.4
6.3 10.7 13.4

*SECNO 18.455

STA: 9472.
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS:
18.45 20.13 1119.53

205000. 44521. 114571.
.22 10.59 13.54

.001895 220. 200.

9472.0
.00

45908.
10.60
180.

I

10527.0 lrYPE:
.00 !l21.89

4204. . 1'8462.
.035 i .035

2 0

1 TARGET: 1055.000
2.36 .37 .01 1105.40

4331. 3872. )04. 110.40
.035 .000 1099.40 9472.00

o .00 1055.00 10527.00 •

•

•

•:

1 TARGET: 1055.000
2.44 .39 .02 1106 00

4206. 3949. '209. 110 .00
.035 .000 1100.00 9472 20

o .00 1054.80 10527 00

¢WSEL: 1119.53
I
I

i

10527.0 !TYPE:
.00 1122.30

4157. !8354.
.035 I .035

2 I 0
i
I
!

18.45

9472.0
.00

45206.
10.75

180 .

9500. 9784. 10208. 10500; 10527.
.6 21.1 55.9 21.8 i.6

199.0 4005.1 8462.0 4132.2 198.7
6.3 10.8 13.5 10.8 16.4

i*SECNO 18.492

3470 ENCROACHMENT STATIONS:
18.49 19.86 1119.86

205000. 44663. 115130.
.23 10.74 13.78

.001999 220. 200.

FLOW DISTRIBUTION FOR SECNO:

STA: 9472.
PER Q:

AREA:
VEL:

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 18.49 CWSEL: 1119.86

STA: 9472. 9500. 9786.10210.10500.10527-
PER Q: .6 21.2 56.2 21.4 .6

• AREA: 192.6 3964.9 8353.9 4013.4 192.5
VEL: 6.4 11. 0 13. 8 11. 0 6.5

*SECNO 18.530

•
3470 ENCROACHMENT STATIONS:

18.53 19.74 1120.24
205000. 46426. 115637.

.23 10.81 13.87
.002041 220. 200.

9472.0
.00

42937.
10.79

180 .

10527.0 TYPE:
.00 1122.72

4296. 8335.
.035 .035

o 0

1 TARGET: 1055.000
2.48 .40 .01 1106.50

3978. 4026. 214. 1106.50
.035 .000 1100.50 9472.50

o .00 1054.50 10527.00

• FLOW DISTRIBUTION FOR SECNO: 18.53 CWSEL: 1120.24

10527 .
.6

188.9
6.5

9500. 9799. 10224. 10500.
.6 22.1 56.4 20.3

189.0 4106.5 8334.7 3788.9
6.4 11.0 13.9 11.0

*SECNO 18.568

STA: 9473.
PER Q:

AREA:
VEL:

•

•
3470 ENCROACHMENT STATIONS:

18.57 19.63 1120.63
205000. 49651. 116376.

.24 10.87 13.96
.002081 220. 200.

9473.0
.00

38973.
10.82
180 .

10526.0 TYPE:
.00 1123.14

4568. 8339.
.035 .035

1 0

1 TARGET: 1053.000
2.51 .41 .01 1107.00

3600. 4102. 219. 1107.00
.035 .000 1101.00 9473.00

o .00 1053.00 10526.00

FLOW DISTRIBUTION FOR SECNO: 18.57 CWSEL: 1120.63

• STA: 9473. 9500. 9821. 10250. lOSOO. 10526.
PER Q: .6 23.6 56.8 18.4 .6

AREA: 186.0 4381.8 8338.9 3414.9 185.6
VEL: 6.5 11.1 14.0 11.1 6.6

•

•

*SECNO 18.606

3470 ENCROACHMENT STATIONS:
18.61 19.54 1121.04

205000. 54328. 117321.
.24 10.92 14.02

.002112 220. 200.

9473.0
.00

33351.
10.82
180.

10526.0 TYPE:
.00 1123.57

4976. 8371.
.035 .035

o 0

1 TARGET: 1053.000
2.53 .42 .01 1107.50

3083. 4179. 223. 1107.50
.035 .000 1101.50 9473.00

o .00 1053.00 10526.00

•
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SECNO DEPTH CWSEL CRIWS IrISELK BG HV HL O~OSS BANK LEV
Q QLOB QCH QROB ALOB ~CH AROB VOL T~A LEFT/RI HT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIrIID EN ST

l
!
I
I

FLOW DISTRIBUTION FOR SECNO: 18.61 · dWSEL: 1121. 04
I Ii

PAGE 60

•

•

•
9500. 9854. 10286. 10500! 10526.

f:- :

.6 25.9 57.2 15.7 i.6
183.4 4792.9 8370.7 2899.6 183.1

I
6.5 11.1 14.0 11.1, 16.6

STA: 9473.
PER Q:

AREA:
VEL:

*SEGNO 18.644

3470 ENCROACHMENT STATIONS:
18.64 19.45 1121.45

205000. 60435. 118514.
.24 10.95 14.06

.002137 220. 200.

9473.0
.00

26052.
10.77
180.

I
· I

· i
: !

f

10526.0 ITYPE:
.00 li24.00I .

5517. 18430 .
.035 i .035

o i 0
I

1 TARGET: 1051.000
2.55 .43 .01 1108.00

2420. 4255. i 228. 110.00
.035 .000 1102;00 9473.09

o .00 10~2.91 10526.00

•

FLOW DISTRIBUTION FOR SECNO: 18.64
i
CWSEL: 1121.45
I •

•

•
1 TARGET: 1053.000
2.60 .44 .02 1108 60

1598. 4331. ' 233 110.60
.035 .000 11p2.6 9473 46

o .00 1052.5 10526 00

9473.0
.00

17049 .
10.67
180.

9500. 9897. 10334. 10500l 10526.
.6 28.9 57.8 12.1' i .6

181.1 5336.4 8430.0 2239.0 t80.S
6.5 11.1 14.1 11.1 i 6.'

!
!,

I
I

*SECNO 18.682

3470 ENCROACHMENT STATIONS:
18.68 19.26 1121.86

205000. 67751. 120200.
.25 11.04 14.18

.002203 220. 200.

STA: 9473 .
PER Q:

AREA:
VEL:

I

FLOW DISTRIBUTION FOR SECNO: 18.68 • ~WSEL: 1121. 86

STA: 9473. 9500. 9949. 10393. 10500l 10526.
PER Q: .6 32.5 58.6 7.8 ~..•.. 6

AREA: 176.15961.98473.91422.5 F6.0
VEL: 6.5 11.2 14.2 11.2 I 6.6

•

*SECNO 18.720

3470 ENCROACHMENT STATIONS:
18.72 19.21 1122.31

205000. 76569. 121942.
.25 11.04 14.18

.002213 220. 200.

9473.0
.00

6489.
9.93
180 .

:

10526.0 !TYPE:
.00 1p4.92

6935. i 8597.
.035 I .035

I! 0
i
i
I

1 TARGET: 1053.000
2.61 .45 .00 1109 10
653. 4408. :238. 110 .10
.035 .000 1103.10 9473 60

o .00 1052.40 10526 00

•

•

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 18.72 CWSEL: 1122.31

STA: 9474. 9500. 10012. 10464. 10500. 10526.
PER Q: .6 36.8 59.5 2.6 .6

• AREA: 174.2 6760.8 8596.6 479.1 174.2
VEL: 6.5 11.2 14.2 11.2 6.6

*SECNO 18.758

3470 ENCROACHMENT STATIONS: 9474.0 10563.0 TYPE: 1 TARGET: 1089.000

• 18.76 19.10 1122.90 .00 .00 1125.37 2. 47 .43 .01 1109.90
205000. 83149. 120777. 1074. 7774. 8743. 153. 4484. 243. 1109.90

.26 10.70 13.81 7.00 .035 .035 .035 .000 1103.80 9474.09
.002114 200 . 200. 200. 2 0 0 .00 1088.91 10563.00

• FLOW DISTRIBUTION FOR SECNO: 18.76 CWSEL: 1122.90

STA: 9474. 9500. 10085. 10547. 10548. 10563.
PER Q: .5 40.0 58.9 .1 .4

AREA: 168.4 7605.4 8743.4 14.3 139.1
VEL: 6.3 10.8 13.8 10.8 6.6

• *SECNO 18.795

3470 ENCROACHMENT STATIONS: 9474.0 10663.0 TYPE: 1 TARGET: 1189.000
18.80 19.01 1123.61 .00 .00 1125.80 2.19 .40 .03 1110.80

205000. 88016. 115881. 1103. 8726. 8849. 175. 4563. 249. 1110.80

• .26 10.09 13.09 6.31 .035 .035 .035 .000 1104.60 9474.37
.001912 200. 200 . 200. 2 0 0 .00 1188.63 10663.00

10663.
.5

163.3
6.0

10639.
.1

11.5
10.2

CWSEL: 1123.61

10168. 10638.
.2 56.5

41.0 8849.4
10.2 13.1

18.80

9500. 10140. 10165.
.5 40.7 1.6

164.2 8200.7 320.3
5.9 10.2 10.2

STA: 9474.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

•

•

•

*SECNO 18.833

3470 ENCROACHMENT STATIONS:
18.83 19.13 1124.43

205000. 88815. 104922.
.27 9.16 11.94

.001577 200. 200.

9495.0
.00

11263.
8.72
200.

10841. 2 TYPE:
.00 1126.19

9693. 8790.
.035 .035

2 0

1 TARGET: -9495.000
1.76 .35 .04 1111.70

1292. 4649. 254. 1111. 70
.035 .000 1105.30 9495.00

o .00 1340.06 10835.06

•



PAGE 62

•

•

•
10835. i

.4 I

162.0
5.4

CWSEL= 1124.43
. i

i10257.i 10721. 10810.
.7 • 151.2 5.1

152.7 87190.2 1130.3
9.2 'Ill.9 9.2

!
I
i:

18.83

9500. 10140. 10245.
,1 36.5 6.0

57,4 8146.3 1336,5
4.0 9.2 9.2

*SECNO 18.871

FLOW DISTRIBUTION FOR SECNO=

STA= 9495.
PER Q=

AREA=
VEL=

*SECNO 18.909

•

•

•

11004. ;
.4

155.2
4.9

i

1 TARGET= 154~.000

1.45 .29 i .03 1112.60
2450. 4744. 1261. 1112.60

.035 .000 1106.00 9462.00
o .00 1542.0011004.00

: ~

11004.0 [TYPE=
.00 1~26.51

10748 .• 18649.
.035 ' ! .035

2 I 0

I
I

dWSEL= 1125.06, i
!

10337J 10795. 10980.
; I

.9 . (46. 5 9,. 4
211.8 8648.9 2295.1

8. 4 . ill.O 8.4,
f

18.87

9462,0
.00

20031.
8.17
190 .

9487. 10130. 10320.
.4 32.8 9.7

155.7 8012.9 2367.4
4.9 8.4 8.4

FLOW DISTRIBUTION FOR SECNO=

STA= 9462.
PER Q=

AREA=
VEL=

3470 ENCROACHMENT STATIONS=
18.87 19.06 1125.06

205000. 89669. 95301.
,27 8.34 11.02

.001353 200. 200.

3265 DIVIDED FLOW

•

•

•

1 TARGET= -9470.000
1.53 .28 .02 1113.40

3361. 4843. ~ 268. 111.40
.035 .000 1106.80 9470.00

o .00 1590.0211156.50

18.91

.5
180.2

5.2

!
• i

9470.0 11166.1 \TYPE=
.00 .00 lp6.82

28439. 9730, !8280.
8.46 .035 i .035
190. 2 t 0

i
I

r
GWSEL= 1125.29
I .

!
!.

10235. 103 OJ 10409. 10862. 11133.' 11157.
I

7.7 i 1..0 46.1 13.5 .3
1842.5 t29.4 8279.6 3220.3 .9

8.6 18.6 11.4 8.6 5.0
r .
1

I

I

10108.
.3

108.1
4.8

FLOW DISTRIBUTION FOR SECNO=

STA= 9470. 10090.
PER Q= 30.6

AREA= 7370.1
VEL= 8.5

3470 ENCROACHMENT STATIONS=
18.91 18.49 1125.29

205000.81960.94601.
.28 8,42 11.43

.001516 200, 200.

•

•
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•

SECNO DEPTH CVSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS VSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC

HV HL OLOSS BANK ELEV
AROB VOL TWA LEFT/RIGHT
XNR VTN ELMIN SSTA
ICONT CORAR TOPWID ENDST

*SECNO 18.947

•
3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

•
3470 ENCROACHMENT STATIONS:

18.95 17.73 1125.23
205000. 58800. 106156.

.28 9.38 13.44
.002222 200. 200.

9555.0
.00

40044.
9.74
190.

11326.2 TYPE:
.00 1127. 36

6272. 7898.
.035 .035

2 0

. 1 TARGET: -9555.000
2.13 .36 .18 1114.30

4112. 4933. 275. 1114.30
.035 .000 1107.50 9555.00

o .00 1468.65 11314.86

11315 .
.3

119 .4
5.8

CWSEL:. 1125.2318.95

10477. 10928. 11293.
.4 51.8 19.2

124.8 7897.9 3992.3
5.8 13.4 9.9

FLOW DISTRIBUTION FOR SECNO:

STA: 9555. 10073. 10160.
PER Q: 26.8 1.5

AREA: 5661.1 485.4
VEL: 9.7 6.3

•

• *SECNO 18.987

3301 HV CHANGED MORE THAN HVINS

•
3470 ENCROACHMENT STATIONS:

18.99 18.46 1126.76
205000. 86579. 79104.

.29 6.94 9.61
.001076 200. 210.

9432.0
.00

39318.
7. 05
200.

11501. 6 TYPE:
.00 1127. 78

12478. 8233.
.035 .035

3 0

1 TARGET: -9432.000
1.02 .31 .11 1115.20

5577. 5037. 283. 1115.20
.035 .000 1108.30 9432.00

o .00 2059.69 11491.69

• FLOW DISTRIBUTION FOR SECNO: 18.99 CVSEL: 1126.76

*SECNO 19.027

10420. 10546. 10998. 11469. 11492.
2.4 5.1 38.6 18.9 .3

732.1 1461.1 8233.2 5443.2 134.0
6.7 7.1 9.6 7.1 4.2

10250. 10300. 10350.
2.4 1.3 1.3

732.1 453.0 453.0
6.7 6.1 6.1

STA: 9432. 10180.
PER Q: 29.7

AREA: 8646.3
VEL: 7. 0

•

•

•



r
03-10-92 12:29:07 I

I
I"
i
i. ,

SECNO DEPTH CIlSEL CRIIlS IlSELK ~G HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RI HT
TIME VLOB VCH VROB XNL ~NCH XNR i/TN EUMIN SS A,

SLOPE XLOBL XLCH XLOBR !TRIAL ~,DC ICONT CORAR TOPlllD EN ST
i
!

PAGE 64

•

•
3470 ENCROACHMENT STATIONS:

19.03 18.07 1127.07
205000. 89795. 74582.

.30 6.72 9.25
.001026 200. 210.

9408.0
.00

40623.
6.70
200.

: j
. !

11637.0 InPE:
.00li28. 00

13371. : 18066.
.035 I .035
20

1 TARGU: -9403.000
.93 .21 i .01 1116.00

6063. 5162. !293. 111 .00
.035 .000 1109.00 9408.00

o .00 2218.17 11626.17 •
FLOIl DISTRIBUTION FOR SECNO: 19.03 ~IlSEL: 1127.07

I
STA: 9408. 10616. 11068. 11604. 11626!

PER Q: 43.8 36.4 19.6 .2' I
AREA: 13370.9 8066.0 5940.9 122.2

VEL: 6•7 9.2 6.8 3.9

•

*SECNO 19.066

3470 ENCROACHMENT STATIONS:
19.07 17.57 1127.27

205000. 90985. 74440.
.31 6.73 9.49

.001122 200. 210.

9383.0
.00

39575.
6.72
200.

j
11726. :TYPE:

.00 1~28.23
13514. :7847.

.035 I .035
1 0

1 TARGET: -9383.000
.96 .22 .01 1116 90

5892. 5290. :304. 111.90
.035 .000 1109.70 9383 00

o .00 2332.46 11715 46

•

•
FLOIl DISTRIBUTION FOR SECNO: 19.07 FIlSEL: 1127.27

,,

•
117 5!.

.2 i
107.7 !

4.0

STA: 9383. 10685. 11137. 11695.
PER Q: 44.4 36.3 19.1

AREA: 13513.7 7847.1 5783.9
VEL: 6.7 9.5 6.8

*SECNO 19.106

FLOW DISTRIBUTION FOR SEeNO: 19.11

STA: 9360. 10755. 11207. 11770.
PER Q: 45.1 36.5 18.3

AREA: 13501.7 7582.6 5450.1
VEL: 6.8 9.9 6.9

1. 01
5545 .

.035
o

3470 ENCROACHMENT STATIONS:
19.11 16.97 1127.47

205000. 92405. 74743.
.31 6.84 9.86

.001271 200. 210.

9360.0
.00

37852.
6.83
200 .

11800. !TYPE:
.00 1!128;49

13502. [7583.
.035 i .035

1 i 0
i

of:

~

iCWSEL:
!
I

117 0:.
.2

94.4
4.0

1 TARGET: -936:0.000
I

.24 ! .02 1117 80
5415. i 315. 111 .80

.~~~ ~~~~:~~ 1~~:~ ~~

1127. 47

•

•

•

•



•
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•

•

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\lID ENDST

*SECNO 19.146

3470 ENCROACHMENT STATIONS: 9328.0 11869.9 TYPE: 1 TARGET: -9328.000
19.15 16.52 1127.72 .00 .00 1128.77 1.05 .27 .01 1118.60

205000. 94157. 74886. 35957. 13638. 7379. 5221. 5538. 326. 1118.60
.32 6.90 10.15 6.89 .035 .035 .035 .000 1111.20 9328.00

.001399 200 . 210. 200. 0 0 0 .00 2530.97 11858.97

FLOW DISTRIBUTION FOR SECNO: 19.15 CWSEL: 1127.72

• STA: 9328. 10824. 11277. 11841. 11859.
PER Q: 45.9 36.5 17.4 .2

AREA: 13638.0 7378.8 5138.6 82.8
VEL: 6.9 10.1 6.9 4.1

• *SECNO 19.186

3470 ENCROACHMENT STATIONS: 9304.0 11941.7 TYPE: 1 TARGET: -9304.000
19.19 16.06 1127.96 .00 .00 1129.10 1.14 .30 .02 1119.50

205000. 94518. 76351. 34130 . 13450. 7176. 4869. 5659. 338. 1119.50
.33 7.03 10.64 7. 01 .035 .035 .035 .000 1111. 90 9304.00

• .001599 200 . 210. 200. 2 0 0 .00 2626.86 11930.86

FLOW DISTRIBUTION FOR SKCNO: 19.19 CWSEL: 1127. 96

STA: 9304. 10893. 11347. 11914. 11931.

• PER Q: 46.1 37.2 16.5 .1
AREA: 13450.4 7175.7 4798.0 71. 3

VEL: 7.0 10.6 7.1 4.1

*SECNO 19.225

• 3470 ENCROACHMENT STATIONS: 9224.0 12007.1 TYPE: 1 TARGET: -9224.000
19.23 15.57 1128.27 .00 .00 1129.46 1.19 .34 .02 1120.40

205000. 96796. 76450. 31753. 13680. 6949. 4500. 5777. 351. 1120.40
.33 7. 08 II. 00 7.06 .035 .035 .035 .000 1112.70 9224.00

.001785 200. 210 . 200. 0 0 a .00 2772.40 11996.40

• FLOW DISTRIBUTION FOR SKCNO: 19.23 CWSEL: 1128.27

STA: 9224. 10963. 11417. 11981. 11996.
PER Q: 47.2 37.3 15.4 .1

AREA: 13679.8 6949.1 4437.7 62.2

• VEL: 7.1 11.0 7.1 4.2

•



t
t

03-10-92 12:29:07 I
i;
i
I

I
SECNO DEPTH CWSEL CRIVS WSELK EG HV HL OLOSS BANK LEV

t' , TwAQ QLOB QCH QROB ALOB APH AROB VOL LEFT/RI HT
TIME VLOB VCH VROB XNL X~CH XNR WTN ELIUN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL IPC ICONT CORAR TOjPliID EN ST

I

PAGE 66

•

•
*SECNO 19.265

3470 ENCROACHMENT STATIONS:
19.26 15.20 1128.60

205000. 98033. 76412.
.34 7.18 11.52

.002027 200. 210.

9160.0
.00

30554.
7.16
200 .

,

t

, ~:
, r

12074.2 ITYPE:
.00 q29.87

13654. ; 16630.
.035 I .035

1 i 0
r

1 TARGET: -9160.000
1.27 .39 i.02 1121. 0

4267. 5892. :364.1121.30
.035 .000 1113.40 9160. 0

o .00 2903.7512063.75
•

i
r

GliSEL: 1128.60
1

STA~ 9160. 11028. 11473. 12049.
PER Q: 47.8 37.3 14.8

AREA: 13654.5 6630.3 4213.1
VEL: 7. 2 11. 5 7.2

FLOW DISTRIBUTION FOR SECNO: 19.26'

*SECNO 19.303

12064 J
.1 !

53.9
4.2

•

•
3470 ENCROACHMENT STATIONS:

19.30 14.81 1129.01
210000. 104391. 74820.

.35 7.22 11.81
.002207 200. 200.

8980.0
.00

30789.
7.20
200 .

12145.2 ITYPE:
.00 IpO.30

14459. 16337.
.035 1.035

2 I 0

I

1 TARGET: -8989.000
1.29 .42 I .01 1122.10

4275. 6006. 1378. 112 .10
.035 .000 1114.20 8980.00

o .00 3155.05 12135.05 •

STA: 8980. 11073. 11509. 12121.
PER Q: 49.7 35.6 14.6

AREA: 14458.7 6337.5 4227.3
VEL: 7.2 11.8 7.2

FLOW DISTRIBUTION FOR SECNO: 19.30
f

.iSEL: 1129.01
!
I

12135;
.1 i

47.5
4.2

•
*SECNO 19.348

3301 HV CHANGED MORE THAN HVINS •
3470 ENCROACHMENT STATIONS:

19.35 14.20 1129.20
210000. 100239. 85197.

.35 8.16 14.02
.003430 180. 240.

9007.0
.00

24564.
7. 31
225 .

12245. ITYPE:
.00 li131.03

12288. 16075.
.035 i .035

2 i 0

1 TARGET: -900~.000
1.83 .57 .16 1127 00

3361. 6115. 1392. 112 .00
.035 .000 lli15.00 9007 00

o .00 3Z25.61 12232 61 •

•

•
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•
SECNO DEPTH CilSEL CRlilS ilSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TilA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPilID ENDST

•
FLOil DISTRIBUTION FOR SECNO: 19.35 CWSEL: 1129.20

STA: 9007. 10760. 11096. 11544. 11980. 12220. 12233.
PER Q: 43.4 4.4 40.6 5.7 6.0 .1

• AREA: 10875.1 1412.5 6075.3 1832. 8 1488.9 39.1
VEL: 8.4 6.5 14.0 6.5 8.4 4.9

SPECIAL BRIDGE

• 5227 DOilNSTREAM ELEV IS 1127.00 ,NOT 1129.20 HYDRAULIC JUMP OCCURS DOilNSTREAM (IF LOil FLOW CONTROLS)

SB XK XKOR
1.05 1. 50

*SECNO 19.363

COFQ RDLEN BilC BWP BAREA SS ELCHU ELCHD
2.50 3000.00 3339.00 263.00 40000.00 .00 1123.50 1123.00

3301 HV CHANGED MORE THAN HVINS

CLASS BLOil FLOW

3420 BRIDGE W.S.: 1128.50 BRIDGE VELOCITY:, 13.01 CALCULATED CHANNEL AREA:, 15375.

EGPRS EGLWC H3 QilEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 1131.52 .00 O. 210000. 40000. 38450. 1136.00 1143.00

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1136.00 ELREA: 1143.00

19.36 7.34 1130.34 .00 .00 1131.52 1.18 .49 .00 1143.00
210000. O. 210000. O. O. 24071. O. 6156. 398. 1143.00

.35 .00 8.72 .00 .000 .035 .000 .000 1123.00 8574.36

• .002982 78 . 78. 78. 0 0 0 .00 3292.57 11866.93

FLOil DISTRIBUTION FOR SECNO:

STA: 8574. 11900.
• PER Q: 100.0

AREA: 24070.5
VEL: 8.7

19.36 CilSEL: 1130.34



.OK*CU-YD

HV
AROB
XNR
ICONT

9315.00 STCHR~ 11741.00

03-10-92 12:29:07

SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

*SECNO 19.381
CHIMP CLSTA= 10300.00 CELCH=
EXCAVATION DATA
AEX=*********SQ-FT VEXR=

CRIWS WSELK
QROB ALOB
VROB XNL
XLOBR !TRIAL

1123.60 BW=

.OK*CU-YD

l
!!
IIi,

I
I
EG

t~~H
IDC
I'
I

i

I
000.00 STCHL=

I
I'
!
IVEXT=
I
!

HL
VOL
WTN
CORAR

i
I

OLOSS BANK ELEV
I

T~A LEFT/R GHT
ELKIN S TA
T9PWID EDST

PAGE 68

•

•

•

•

•

1 TARGET= -892~.000
.76 .51 .04 1123 60

4357. 6308. i 417. 112 .80
.040 .000 1113.20 8924 00

o .00 33b~.41 12322 41

19.38

8924.0 12330 hypE=
.00 .00 1~32.;07

24874. 4331. 21543.
5.71 .040! .035
260. 2 I 0

i
i
!

eWSEL= 1131.31
[

9140. 9315. 117 11; 11894. 12136. 12322,i
I,

5.8 73.4 i 4.5 4.8 2.6
1786.6 21543.3 14

1

49.5 1798.6 1108.8
6.9 7.2 . 6.,5 5.6 4.9

FLOW DISTRIBUTION FOR SECNO=

STA= 8924. 9021.
PER Q= 3.6 5.2

AREA= 1109.4 1435.1
VEL= 6.9 7.7

3470 ENCROACHMENT STATIONS=
19.38 18.11 1131.31

210000. 30936. 154190.
.36 7.14 7.16

.001546 160. 250.

•

•
11807.00

i

1 TARGET=·886~.000
.91 .45' .04 1124 30

4628. 6481. i 437. 112 .00
.040 .000 11~4.40 8953 87

o .00 34~5.11 12448 97

1124.30 BW= 22~0.OO STCHL= 9167.00 STCHR~l'. ... . . !

t-
rVEXT= -172577.8K*CU-YD
"!
b, I
i' •8860.0 12460.0 ITYRE=

.00 .00 Il32:57
30040. 975. ~2222.

k;

6.49 .040 I .035
280. 2 i 0

3470 ENCROACHMENT STATIONS=
19.45 17.26 1131.66

210000. 4953. 175007.
.37 5.08 7.88

.002010 170. 265.

*SECNO 19.446
CHIMP CLSTA= 10275.00 CELCH=
EXCAVATION DATA
AEX=*********SQ-FT VEXR=-172577.8K*CU-YD

•

•

•

-.

12449.;
.1

59.4
3.4

19.45FLOW DISTRIBUTION FOR SECNO=
r
I

~WSEL= 1131. 66
(

STA= 8954. 9167. 11807. 11895. 119 4~ '12214. 12430.
PER Q= 2.4 83.3 3.7 3.3 I 4.2 3.0

AREA= 974.8 22221.9 951.6 928.9 1~76:2 1212.2
VEL= 5.1 7.9 8. 1 7.4 : 6.0 5.3

*SECNO 19.537 I,

VffI~r CLSTA= _10325.00 CELCH= 1125.60 BW= 1~0. 00 STCHL= 9263. 89 STCH~= 12262.90
I
I
I
i

I
I

I
i
i
1

!
I
I,



•
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•

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q. . QLOB QCH QROB . ALOB ACH AROB VOL . TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN EUIIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

EXCAVATION DATA
AEX=*********SQ-FT VEXR= -58776.2K*CU-YD VEXT= -231354.0K*CU-YD

• 3265 DIVIDED FLOW

3280 CROSS SECTION 19.54 EXTENDED 2.83 FEET

•
3470 ENCROACHMENT STATIONS=

19.54 15.63 1132.63
210000. 9455. 194863.

.39 5,42 7.94
.002123 400, 480.

8757.0 . 12577.0 TYPE=
.00 .00 1133.57

5683. 1745. 24537.
4.73 .040 .035
500. 2 0

1 TARGET= -8757.000
.94 .99 .01 1125.60

1200, 6784. 476. 1127.60
.040 .000 1117.00 8931.96

o .00 3621.82 12577.00

• FLOW DISTRIBUTION FOR SECNO= 19.54 CWSEL= 1132.63

*SECNO 19.563
CHIMP CLSTA= 10400.00 CELCH= 1126.00 BW= 2400.00 STCHL= 8736.00 STCHR= 12417.70
EXCAVATION DATA
AEX=*********SQ-FT VEXR= 67598.1K*CU-YD VEXT= -163755.9K*CU-YD

.72 FEET19.56 EXTENDED

9264. 12263. 12577.
.5 92.8 2.7

154.7 24537.0 1200.4
6.8 7.9 4.7

3280 CROSS SECTION

STA= 8932. 9245.
PER Q= 4.0

AREA= 1589.9
VEL= 5.3

•

•

•
3470 ENCROACHMENT STATIONS=

19.56 13.02 1132.92
210000. O. 210000.

.40 .00, 7.88
.002294 130. 140.

8736.0
.00
o.

.00
150.

12417. 7 TYPE=
.00 1133.88
0, 26660 .

.040 .035
o 0

1 TARGET= -8736.000
.96 .31 .01 47526.00

O. 6871. 488. 82896.02
.040 .000 1119.90 8925.06

o .00 3492.64 12417.70

fL9W DISTRIBVTIQN fOR SECNO=

• 5iA; 8925. 12418.
!n~ Q= 100.0·

AREA= 26659.7
VEL= 7.9

19.56 CWSEL= 113Z.92

/1)
If' , ,

•

•



•

•

•

PAGE 70

i

O~OSS BANK LEV
TWA LEFT/RI HT
EtlMIN SS A
TdPWID E ST

i
I

19.58 EXnNDED

!
03-10-92 12:29:07

I,
i
r
I
I
i
I

SECNO DEPTH CYSEL CRlilS YSELK gG HV HL
Q QLOB QCH QROB ALOB ~CH AROB VOL
TIME VLOB VCH VROB XNL ~NCH XNR WTN
SLOPE XLOBL XLCH XLOBR ITRIAL EDC ICONT CORAR

!
i
I

I
*SECNO 19.579 !

CHIMP CLSTA= 10377.00 CELCH= 1126.30 BW= 2!3~5.00 STCHL= 9214.48 STCHR~ 12250.30
EXCAVATION DATA ' i

AEX=*********SQ-FT- VEXR= 38957.5K*CU-YD IVEXT= -124798.3K*CU-YD
t
I

1. 06' {EET
!

3280 CROSS SECTION

•

•

•

1 TARGET= -8726.000
1.03 .19 I .02 1128.16

I

693. 6920. j494. 113 .00
.040 .000 1120.00 8899.45

o .00 3695.35 12594.80

1133.06

~61o.00 STCHL= 9134.98 STCHRf 10795.52
. i

VEXR= 115427.0K*CU-YD • !vUT= -9371.3K*CU-YD

*SECNO 19.618
CHIMP CLSTA= 9945.00 CELCH= 1126.90 BW=
EXCAVATION DATA
AEX=*********SQ-FT

I
, I

87:~OO 12~~~.81~;r~~~
2345. 1659. p871.

39~: .04~ i I .03~
!

I
FLOW DISTRIBUTION FOR SECNO= 19.58 ~WSEL=

STA= 8899. 9173. 9214. 12250. 12595f
PER Q= 3.9 .7 94.3 1.1 :

AREA= 1419.3 240.1 23870.6 692.8 I

VEL= 5.8 6.0 8.3 3.4

3470 ENCROACHMENT STATIONS=
19.58 13.06 1133.06

210000. 9621. 198033.
.40 5.80 8.30

.002445 70. 80.

•

•

•

•

•

1 TARGET= -8691.000
1.27 .58 i. 07 1126 90

11052. 7041. .512. 112 .66
.040 .000 1117.10 8834 76

o .00 36~0.29 12495 05

I

12550.9 !TYPE=
.00 IJ34.75

1569. • 10956.
I

.040 I .035
2 ! 0

"

I
19.62

8697.0
.00

107742.
9.75
220.

FLOW DISTRIBUTION FOR SECNO= fWSEL= 1133.48

STA= 8835. 9119. 9135. 10796. 11031'11516. 11617. 11681. 11818. 11948. 12049. 1213. 12176.
PER Q= 4.7 .5 43.5 3.2 303 4.2 3.4 i 6.8 8 5 9.1 8.3 3.4
A~EA= 1449.1 120.4 10956.2 1117.1 .4 949.7 699.6 14~9.4 1610 9 1521.4 1337.6 :597.5

yEL= 6.8 8.0 ~.3 5.9 5.4 9.2 10.2 10.0 11 1 12.6 1~.1 12.1

~T~~R Q!~~r~r 1.~~Ai~, i

AREA= 500.8
,VEL= , 4,4,

3470 ENCROACHMENT STATIONS=
19.62 16.38 1133.48

210000. 10882. 91376.
.40 6.93 8.34

.003119 200. 210.
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•

SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH .
SLOPE XLOBL XLCH

CRIVS WSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

•

*SECNO 19.659
CHIMP CLSTA. 9900.00 CELCH. 1127.60 BW. 1600.00 STCHL. 8670.00 STCHR· 10700.48
EXCAVATION DATA
AEX.*********SQ-FT VEXR. 130490.5K*CU-YD VEXT. 121119.2K*CU-YD

•

3470 ENCROACHMENT STATIONS·
19,66 20.51 1134.11

210000. 0, 97053.
.41 .00 7.95

.003054 200. 215,

8670.0
.00

112947.
10.31
230,

12526.3 TYPE·
.00 1135.45
0.12215,

.040 ,035
2 0

1 TARGET. -8670.000
1.34 .69 .02 44127.60

10950. 7159. 531. 1127.84
.040 .000 1113.60 8741.70

o .00 3695.95 12437.65

FLOW DISTRIBUTION FOR SECNO· 19.66 CWSEL. 1134.11

STA. 8742, 10700. 11504. 11623. 11779. 11877, 11950, 12054. 12092. 12117. 12438.
• PER Q. 46.2 7.0 6.7 11.7 7.7 4.6 6.2 5.3 3.1 1.7

AREA. 12214.7 2287.6 1354.2 2106.7 1361.4 882.1 1217.6 743.3 457.3 540.3
VEL. 7.9 6.4 10.4 11.6 11,8 10.9 10.6 14.9 14.2 6.5

*SECNO 19.716
CHIMP CLSTA. 9845,00 CELCH. 1128.20 BW. 1490.00 STCHL· 9109.00 STCHR· 10595.66

• EXCAVATION DATA
AEX.*********SQ-FT VEXR. 175660.5K*CU-YD VEXT· 296779.8K*CU-YD

3265 DIVIDED FLOW

• 3470 ENCROACHMENT STATIONS· 8677 ,0 12514.4 TYPE· 1 TARGET· -8677. 000
19.72 14.79 1135.09 .00 .00 1136,47 1.38 1.00 .01 1128.20

210000. 13787. 93295. 102918, 1823. 10374. 10281. 7322, 557. 1131. 03
.42 7. 56 8.99 10.01 .040 .035 .040 .000 1120.30 8677.00

.003367 200 . 300. 330. 2 0 0 .00 3557.43 12331.33

•
FLOW DISTRIBUTION FOR SECNO· 19.72 CWSEL· 1135.09

•

•

•

STA. 8677. 9092. 9109. 10596. 11332. 11419. 11535. 11612. 11680. 11839. 11900. 11969. 12067.
PER Q. 6.0 ,5 44,4 4.4 3,8 3.7 3.6 4.4 13.0 4.6 4. 8 5.3
AR~~. 16~l.4 131.5 10373.5 1442.4 832.7 916.9 762,3 820.8 2201.1 808.9 861.4 1059.8
,YR~. 7.5 8.4 9.0 p.J 9.7 6.6 10.0 11.4 12.4 12.1 11,6 10,6

~TA. IT, 12067, ~2331.

f~~~~! H~;l
.vn~ . ~f



I'

03-10-92 12:29:07 I
l-
I

O~OSSSECNO DEPTH CWSEL CRIIiS WSELK EG HV HL BANK LEV
Q . QLOB QCH QROB ALOB ~CH AROB VOL T~A LEFT/RI HT
TIME VLOB VCH VROB XNL ~NCH XNR WTN E~MIN SS A
SLOPE XLOBL XLCH XLOBR !TRIAL DC ICONT CORAR TdPWID EN ST

I
r

PAGE 72

•

•
*SECNO 19.759
CHIMP CLSTA: 9780.00 CELCH: 1128.90 BIl:
EXCAVATION DATA
AEX:*********SQ-FT VEXR: 143253.9K*CU-YD

3265 DIVIDED FLOW

t
1,460.00 STCHL: 9093.87 STCHR 10512.45

IVEXT: 440033.7K*CU-YD

I •

•

•

•

•

12315.
.0

48.1
1.5

1 TARGET: -865$.000
1.39 .78 : .00 1128.90

10503. 7441. [576. 113 .13
.040 .000 1119.40 8655.00

o .00 3488.09 12315.12

585480.1K*CU-YD· iVEXT:
!
F

I
I

19.76

i
· I

1129.50 BW: 2050.0,0 STCHL: 9057. 32 STCHR~ 11909. SO
i l '

i
8655.0 . 12513.3 hYPE:

.00 .00 1~37.25
104271. 1612.' ~0131.

9.93 .040 i .035
240. 210,

i

~
GWSEL: 1135.85t, ' . ~

· i
9094. 10512. 112Q3l 11300. 11491. 11661.1 11767. 11886. 11936. 12220·

11.6 43.7 3.1' 14.0 6.0 7.7 r9.5 11.3 4.8 3.3
370.6 10130.8 1315.3 ~86.7 1501.0 1645.1 1559.5 1804.9 761.2 981.4

I' ,
8.8 9.1 4.9 ,9.4 8.4 9.8 p.9 13.1 13.1 7.0

!

3265 DIVIDED FLOW

*SECNO 19.803
CHIMP CLSTA: 10075.00 CELCH:
EXCAVATION DATA
AEX:*********SQ-FT VEXR: 145446. 4K*CU-YD

FLOW DISTRIBUTION FOR SECNO:

STA: 8655. 9050.
PER Q: 5.1

AREA: 1241.8
VEL: 8.7

3470 ENCROACHMENT STATIONS:
19.76 16.45 1135.85

210000. 14038. 91691.
.43 8.71 9.05

.003308 200. 230.

3470 ENCROACHMENT STATIONS: 8636.0 12504 ITYPE: 1 TARGET: -863~.000

19.80 18.49 1136.89 .00 .00 1137.88 .99 .59 i .04 1129 50
! .'

210000. 10085. 198227. 1687. 1371. ~4679. 538. 7570. ! 593. 113 .30
.44 7.36 8.03 3.14 .040 i .035 .040 .000 1118.40 8644 71

.002018 200 . 230. 240. 2 0 0 .00 3271.19 12132 59
•

•

•

•
,"

12028.1 12129. 12133.
,Q '.2 0

359.1 1~7.0 1 6
3.~ :2.4 10

i
eWSEL: 1136.89
t

19.80
i
i

~~~O, 90 2;; 9057. 11910.
.3 2.9 I. 1.5 94.4

143.2 709.3 ~2~.5 24679.3
4.9 8.5, 17.4 8.0

I

I
t
I

i
I
I
I.

8704.
.1

48.2
2.8

8681.
.0

43.5
1.9

STA: ~ti4~.
PER Q: '

AREA:
nL: ,

fLOW DISTRIBUTION FOR SECNO:



•

*SECNO 19.856
CHIMP CLSTA: 10050.00 CELCH: 1130.20 Bi: 1900.00 STCHL: 9111.47 STCHR: 11848.60
EXCAVATION DATA
AEX:*********SQ-FT VEXR: 157333.8K*CU-YD VEXT: 742813.9K*CU-YD

3265 DIVIDED FLOW

•
3470 ENCROACHMENT STATIONS:

19.86 21.89 1137.49
210000. 11965. 195279.

.45 6.90 7.75
.001733 200. 280.

8637.0
.00

2756.
4.16
310.

12109.5 TYPE:
.00 1138.40

1733. 25186.
.040 .035

2 0

1 TARGET: -8637.000
.91 .52 .01 1130.20

662. 7742. 614. 1132.30
.040 .000 1115.60 8696.83

o .00 3200.99 12008.53

• FLOW DISTRIBUTION FOR SECNO: 19.86 CiSEL: 1137.49

*SECNO 19.902
CHIMP CLSTA: 9950.00 CELCH: 1130.80 BW: 1700.00 STCHL: 8646.00 STCHR= 11828.60
EXCAVATION DATA
AEX=*********SQ-FT VEXR= 124986.8K*CU-YD VEXT= 867800.8K*CU-YD

•

•

3470 ENCROACHMENT STATIONS=
19.90 19.58 1137.88

210000. O. 208779.
.45 .00 7.97

.001942 200. 240.

8646.0
.00

1221 .
3.52
250.

12150.1 TYPE=
.00 1138.86

O. 26192.
.040 .035

2 0

1 TARGET: -8646.000
.98 .44 .02 46530.80

347. 7890. 631. 1131.80
.040 .000 1118.30 8855.62

o .00 3106.27 11961.89

FLOW DISTRIBUTION FOR SECNO: 19.90 CWSEL= 1137.88

11962.
.0

2.8
I?

11955.
.2

152.3
~.4

11872.
.4

192.1
4,4

8856. 11829.
99.4

26192.1
~.O

SiA=
PER Q:
A~~A=

,., ;H~=•

•

•



•

•

•

•

•

•

•

•

•

•

•

PAGE 74

12182.90

9240. 9290. 12183.
4.3 1.0 91.3

1 25.1 364.5 22393.8
~.9 5.5 8.6

I

O~OSS BANK LEV
TWA LEFT{RI HT
ELKIN . SS A
TQPWID EN ST

9054
.5

a~·2

~Il

HL
VOL
WTN
CORAR

!

9187. 12259. 1

95.1
25793.2

7.7

1 TARGET= -86~0.000
1.08 .43 i .05 1132 10

O. 8162. 1663. 6942 .14
.050 .000 IV24.50 8680 00

o .00 3~81.57 11961 57

1 TARGET= -865,.000
.90 .40 i .01 1131.50

!

0.8028. ! 647. 8704.46
.050 .000 1120.80 8783.26

o .00 3137.54 11932.83

9032.
.9

3QQ·~

~,\

.9
405.3

4.6

HV
AROB
XNR
ICONT

I!

f

EIG

~CH
iNCH
DDC .
I

I
. t
iii.

215,0.00 STCHL= 9186.66 STCHR~ 12259.10
, I

iVEXT= 976524.9K*CU-YD
I
i

19.99

19.94

CRIIlS WSELK
QROB ALOB
VROB XNL
XLOBR ITRIAL

I
I

i
i
I
I

8659.0 12259.1 iTYPE=
. I

.00 .00 ll39.26
O. 2268. ~5793.

.00 .050 I .035
230. 2 I 0

I

r
I fWSEL= 1138.36
; I

9061 r 9132.
.8 . I 1. 2

320.4 ,p8.8
5.0 .! 4.7

I [
1132.10 BW= 2250·.00 STCHL= 9290.10 STCHR~: I . i

VEXR= 86191.9K*CU-YD : IVEXT= 1062717.0K*CU-YD
I

I
8680.0 12182.9 i TYPE~

.00 .00 11139.75
O. 3307. ~2394.

.00 .050 i .035
230. 2 I 0

I
I
1'ICWSEL= 1138.67

I
89H. 895~. 8997.

.4 ' .3 I i 1.1
224.6l43·9 ; I~H~1

~·i t,~ I tq
I

I
I
i
I
i
I
!

I
I

I

8954. 9023.
.4 1. 5

208.4 615.6
3.9 5.2

8846.
.1

96.6
1.3

8918.
.1

179.4
1.7

12:29:07

DEPTH CWSEL
QLOB QCH
VLOB VCH
XLOBL XLCH

SECNO
Q
TIME
SLOPE

FLOW DISTRIBUTION FOR SECNO=

STA= 8680.
PER Q=
,A~EA=

·rfL=

03-10-92

3470 ENCROACHMENT STATIONS=
19.99 14.17 1138.67

210000. 18189. 191811.
.47 5.50 8.57

.002394 200. 220.

*SECNO 19.985
CHIMP CLSTA= 10375.00 CELCH=
EXCAVATION DATA
AEX=8768680.0SQ-FT

FLOW DISTRIBUTION FOR SECNO=

STA= 8783.
PER Q=

AREA=
VEL=

3470 ENCROACHMENT STATIONS=
19.94 17.56 1138.36

210000. 10347. 199653.
.46 4.56 7.74

.001673 200. 220.

3265 DIVIDED FLOW

*SECNO 19.943
CHIMP CLSTA= 10275.00 CELCH= 1131.50 BIl=
EXCAVATION DATA
AEX=*********SQ-FT VEXR= 108724.2K*CU-YD



•
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•

SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS WSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC

HV
AROB
XNR
ICONT

HL OLOSS BANK ELEV
VOL TWA LEFT/RIGHT
WTN ELMIN SSTA
CORAR TOPWID ENDST

•

*SECNO 20.028
CHIMP CLSTA= 10325.00 CELCH= 1132.80 BW= 2150.00 STCHL= 9258.24 STCHR= 12194.90
EXCAVATION DATA
AEX=9802608.0SQ-FT VEXR= 79099.9K*CU-YD VEXT: 1141817.0K*CU-YD

•

3470 ENCROACHMENT STATIONS=
20.03 13.21 1139.21

210000. 17806. 192194.
.48 5.58 8.67

.002526 190. 230.

8704.0
.00

O.
.00

260.

12194.9 TYPE=
.00 1140.32

3190. 22159.
.050 .035

2 0

1 TARGET= -8704.000
1.11 .56 .01 1132.80

O. 8294. 680. 80622.84
.050 .000 1126.00 8704.00

o .00 3255.26 11959.26

FLOW DISTRIBUTION FOR SECNO: 20.03 CWSEL= 1139.21

STA= 8704. 9076. 9215. 9258.12195.
• PER Q= 3.8 3.7 1.0 91.5

AREA= 1632.8 1212.9 344.0 22158.8
VEL= 4.9 6.3 5.9 8.7

*SECNO 20.072
CHIMP CLSTA= 10225.00 CELCH= 1133.40 BW= 2050.00 STCHL= 8739.00 STCHR: 12212.30

• EXCAVATION DATA
AEX=*********SQ-FT VEXR= 101065.8K*CU-YD VEXT: 1242883.0K*CU-YD

•
3470 ENCROACHMENT STATIONS=

20.07 16.04 1139.84
210000. O. 210000.

.48 .00 8.16
.002277 190. 230.

8739.0
.00

O.
.00

260.

12212.3 TYPE=
.00 1140.87

O. 25735.
.050 .035

2 0

1 TARGET= -8739.000
1.03 .55 .01 47233.40

O. 8427. 696. 97363.38
.050 .000 1123.80 8739.00

o .00 3172.47 11911.47

FLOW DISTRIBUTION FOR SEeNO: 20.07

•

•

•

•

~!Ar' 8739. J2212.
ffR 9= lOO.O
A.,~E1= 25

1.
34 .?

'Vi:.L= '~l~
1 1'1 , !

*~Ey~Q 20.112
~~tn\HH~=' H050.00 CELCH=

CWSEL: 1139.84

1134.~Q BW= 1700.00 STeHL= 8770.00 STCHR= 10638.10



3265 DIVIDED FLOW

EXCAVATION DATA
AEX:*********SQ-FT VEXR: 114855.0K*CU-YD

SECNO DEPTH CWSEL CRIWS WSELK
Q QLOB QCH QROB ALOB
TIME VLOB VCH VROB XNL
SLOPE XLOBL XLCH XLOBR ITRIAL

03-10-92 12:29:07 f

I
i
~G HV HL
NCH AROB VOL
~NCH XNR WTN
~DC ICONT CORAR

I
I

I,

rEXI' 13S1138.01'CU-lD

I

odoss BANK LEV
TWA LEFTIRI HT
EdKIN SS A
TdPWID EN ST

I

PAGE 76

•

•

•

•

•

•

•

•

•

•

•

. 12194.
.3

136.3
4.2

1 TARGET: -8770.000
i.51 !.01~4134.10

8565. 1713. 113 .60
.000 1125.00 8770.00
.00 32io.18 12194.34

I

1 TARGET: -8819.000
.89 .51 .00 44234 70

14357. 8708. , 729. 113.90
.050 .000 1126.008819 00

o .00 33~2.08 12350 51

.. r'

.90
13849 .

.050
o

20.15

20.11

:1 !1! !

FLOW DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS:
20.15 15.02 1141.02

210000. O. 118631.
.50 .00 8.35

.002332 190. 210.

3265 DIVIDED FLOW

*SECNO 20.152
CHIMP CLSTA:· 9600.00 CELCH:
EXCAVATION DATA
AEX:*********SQ-FT

r

h
I
I'

8770.0 12445.3 !'TYPE:
.00 .00 1~'41.40

91941. O. I~4208.

6.64 .050. 1.035
260. 2 ,I, 0

1 I
, i

•eiSEL: 1140.49
r
i

STA: 8770. 10854. 11092. 11235. 113431 11447. 11574. 11752.1 11869. 11977.
PER Q: 5.0 5.1 3.7 3.7 r J 4.6 3.6 8.1 i4.1 5.6

AREA: 2127.9 1875.2 1268.2 1116.3 :lt61.5 1171.8 2204.5 1291.9 1455.6
VEL: 5.0 5.7 6.2 6.9 [7.6 6.4 7.7 17.0 8.1

I,
I ,

1134.70 BW: 7~0.~O STCHL: 8819.nO STCHR~ 10540.30
i
1:' :

VEXR: 121178.7K*CU-YD I.VEXT: 1478916.0K*CU-YD
I
i

I
Ii,
I·
i

I
I

8819.0 12505. hYPE:
.00 .00 1141;91

91369. O. 14203.
6.36 .050 I .035
230. 2 I 0

~S~L' 1141.02
I

STA; 8819. 10540. 10854. 11032. 112 8~ .11504. 11628. 11739.1 11877. 11960. 12084. 12351.
PER Q: 56.5 6.2 4.3 3.2 I 4.1 3.9 5.6 : 6.0 3 0 4.3 3,0

AREA: 14202.7 2351.5 1503.4 1405.S 1~47.0 1228,9 1461.1 16i76.0 898 3 1305.2 8U,~
VEL: 8.4 5.5 6.0 4.8 I 5.3 6.6 8.0 7.6 7 0 6.9 7,0

'; I.
I'

'I
1

I

I
r

I
I
I

I
I

FLOW DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS:
20.11 15.49 1140.49

210000. O. 118059.
.49 .00 8.31

.002361 190. 210.
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•
SECNO DEPTH CIiSEL CRIIiS II'SELK KG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIiA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IiTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPII'ID ENDST

•
*SECNO 20.189
CHIMP CLSTA= 10200.00 CELCH= 1135.40 BIi= 1800.00 STCHL= 8877.00 STCHR= 10638.90
EXCAVATION DATA
AEX=*********SQ-FT VEXR= 116868.0K*CU-YD VEXT= 1595784.0K*CU-YD

11972. 12118. 12397.
4.6 6.8 1.1

982.2 1903.6 506.9
9.8 7.5 4.6

*SECNO 20.231
CHIMP CLSTA= 10375.00 CELCH= 1136.00 BIi= 2050.00 STCHL= 8927.00 STCHR= 12361.90
EXCAVATION DATA
AEX=*********SQ-FT VEXR= 130383.8K*CU-YD VEXT= 1726168.0K*CU-YD

STA= 8877. 11072. 11305. 11474. 11742. 11865. 11924.
PER Q= 5.9 5.5 7.7 6.1 3.7 4.9

AREA= 2804.1 2044.6 2201.6 2295.3 1242.9 1109.2
VEL= 4.4 5.7 7.3 5.6 6.2 9.3

•

• 3470 ENCROACHMENT STATIONS= 8927.0 12361.9 TYPE= 1 TARGET= -8927.000
20.23 21.14 1141.94 .00 .00 1142.77 .83 .41 .01 43436.00

210000. O. 210000. O. O. 28685. O. 8996. 762. 97326.04
.~2 .00 7.32 .00 .050 .035 .050 .000 1120.80 8927.00

.001q34 190. 220, 260. 2 Q 0 .00 3239.00 12166.00

•
fr~W DISTRIBUTION FOR SECNO= 20.2~ G~~~~= P41.9~

• 511;111;11;;111:12362'

•

•



03-10-92 12:29:07
I
l

PAGE 78I

I •I l
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB ApR AROB VOL TWA LEFT/RI HT

1

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SS A
ITRIAL

I

ICONT TOPWIDSLOPE XLOBL XLCH XLOBR IDC CORAR EN ST
1 •I
I

*SECNO 20.269 i

CHIMP CLSTA= 10400.00 CELCH= 1136.40 BW= 2 O~.OO STCHL= 8989.00 STCHR=! 12337.80
EXCAVATION DATA I
AEX=*t****t**SQ~FT VEXR= 121064.3K*CU-YD ~EXT= 1847232.0K*CU-YD i·

I •
3470 ENCROACHMENT STATIONS=

20.27 17.53 1142.23
210000. O. 210000.

,52 .00 7.68
,001938 190. 200.

FLOW DISTRIBUTION FOR SECNO=

8989.0
,00

O.
.00

220.

20.27

, I
12337.8' ~YPE=

.00 11143.15
O. .211337.

.050 1.035
2 i 0

t
I

I'
C,VSEL=

1:

1 TARGET= -898~.000
.92 .36 1.0342236. 0

O. 9125. i777. 94916 38
.050 .000 11Z4.70 89B9. 0

o .00 32~4.74 12253. 4
1

,

1142.23

•

~EXT= 1932463.0KtCU-YD

STA= 8989. 12338.
PER Q= 100.0

AREA= 27337.4
VEL= 7. 7

*SECNO 20.307
CHIMP CLSTA= 10550.00 CELCH= 1136.70 BW=
EXCAVATION DATA
AEX=6325744.0SQ-FT VEXR= 85230.3KtCU-YD

I

I
i

I

I ~. 00 SIeHL,
I.

!'
I

9067.00 STCHR~ 12386.10

•

•

FLOW PJSTRIBUTJON FOR SECNO= 20.31.,

I

1

dWSEL~ 1142.59
I

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=
20.31 16,39 1142.59

210000. O. 210000.
.53 .00 7.91

.002067 200, 200.

STA= 9067. 12386.
Pia Q= 100.0
A~EA= 26541. 9
,;V~~= 7·9

9067.0
.00

O.
.00

200 .

12386.1 ITYPE=
.00 ~'43. 57
O. ~6542.

.050 I .035
o 0

1 TARGET= ~906~.OOO
.97 .40 : .02 64436. 0
O. 9248. l792. 99746.66

.050 .000 1126.20 9067. 0
o ,00 31$1.73 12338. 3

•

•

•

•

•
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
VEXT= 1955897.0K*CU-YD

•

*SECNO 20.345
CHIMP CLSTA= 10975.00 CELCH= 1137.10 BW=
EXCAVATION DATA
AEX= 1456.0SQ-FT VEXR= 23434.1K*CU-YD

3265 DIVIDED FLOW

950.00 STCHL= -1.00 STCHR= 12345.00

•
3470 ENCROACHMENT STATIONS=

20.34 15.87 1143.07
210000. O. 210000.

.54 .00 7.49
.001617 200, 200.

9147.0
.00

O.
.00

200.

12345.0 TYPE=
.00 1143.94
0.28045.

.050 .035
2 0

1 TARGET= -9147.000
.87 .36 .01100000.00

O. 9374. 806. 90637.10
.050 .000 1127.20 9147.00

o .00 3031.24 12295.27

• FLOW DISTRIBUTION FOR SECNO= 20,34 CWSEL= 1143.07

•

•

STA= 9147. 12345,
PER Q= 100.0

AREA= 28044.8
VEL= 7. 5

*SECNO 20.383
CHIMP CLSTA= 10937.00 CELCH= 1137.40 BW= 825,00 STCHL= 9806.20 STCHR= 10612.30
EXCAVATION DATA
AEX= 1088,OSQ-FT VEXR= 9.4K*CU-YD VEXT= 1955906.0K*CU-YD

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 9216,0 12402,3 TYPE= 1 TARGET= -9216.000
20.38 16.19 1143.39 .00 .00 1144.34 .95 .38 .02 1141.10

• 210000. 63194 .. 67907. 78899. 7963, 7303. 12907. 9503. 820. 1139.30
. I ~~ 7.94 9.30 6.11 ,050 .035 .050 .000 1127.20 9216.00

'~~H 0
~OO. 200. 200, 2 0 0 .00 2941.07 12246.50
"! \.

r~~" f~SrR~~~r~~~ f~~ ?~G~91 20.3~ CWSEL= HH,3'I I

• , " ..

•

•



•

•

•

•

•

•

PAGE 80

OLOSS BANK LEV

i~~IN LEFT/~~ ~T
TQPWID EN ST

HL
VOL
WTN
CORAR

:

1 TARGET= -9280.000
:

.45 : .02 1139.80
9630. [833. 1140.10

.000 11~8.10 9280.00
.00 2771.80 12201.66

1.01
12101.

.050
o

HV
AROB
XNR
ICONT

i
I

ij

6~5.00 STCHL= 9797. 70 STCHR~ 10637.90

IVEXT= 1955913.0K*CU-YD
I
I
!

: !
I

12502.8,ITYPE=
.00 1i44.81

6984. 18207.
.050 !.035

1 1 0
i
i

6.8K*CU-YD

9280.0
.00

76040.
6.28
200.

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

12:29:07

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

03-10-92

3470 ENCROACHMENT STATIONS=
20.42 15.70 1143.80

210000. 55170. 78790.
.55 7.90 9.60

.002267 200. 200.

3265 DIVIDED FLOW

*SECNO 20.420
CHIMP CLSTA= 10912.00 CELCH= 1137.80 BW=
EXCAVATION DATA
AEX= 736.0SQ-FT VEXR=

I'

I,

1

I
~~~~K ~~H
~~~IAL ~~~HI

!
I
)

I'
STA= 9216. 9308. 9393. 9498. 9622.1:9706. 9766. 9806.! 11019. 1327. 11497. 11681. 11813.

PER Q= 4.6 4.9 6.8 5.3 i 14.2 3.2 1.1 i6. 4 4. 4.2 4.4 5.4
AREA= 1285.2 1232.1 1628.4 1506.3 Hli. 7 832.0 367.4 28~0.5 1877. 1477.2 1576.0 1550.2

VEL= 7.5 8.4 8.7 7.5: 17.9 8.1 6.4 :4.6 4. 6.0 5.9 7. 3
STA= 11813. 11950. 12034., 12247. l

PER Q= 8.2 3.8 1.0 "
AREA= 2025.2 1048.8 470.9

VEL= 8.5 7.5 4.6

J ~ ~. • ..

FLOW DISTRIBUTION FOR SECNO=

*SECNO 20.458

C'II,MP, "CL,STA"= 10837.00 CEL, CH=
~ ~~VATfQ~ ~Ai~
~~l!!:II~ri!~'~rr~ VE~R=

:' II

I
20.42 j lliSEL= 1143.80

STA= 9280. 9367. 9469. 9530. 9616 i ,9768. 9798. 11072.: 11278. 11391. 11661. 1173. 11797.
PER Q= 4.9 5.9 3.4 4.2' ! 7.2 .7 6.4 !3.3 3.4 7.5 3.9 3.7

AREA= 1314.2 1473.4 858.2 1120.9 1~55.2 262.2 2891.3 1367.3 1110.2 2512.5 1015.1 909.3
VE~= 7.8 8.4 8.3 7.8. 1'7. ~ 5.9 4.7 15.1 6.5 6.3 8.1 8.6

STA= 11797. 11919. 12202. ' ,
PER Q= 5.9 2.0 ' r

ftW,A= 1591.1 704.2 I
Hyr 7.~ 6.0 I

I' ,
1138.10 BIi= ~5.00 STCHL= 9784.90 STCHRr 10661.80

I
4tn*yvwH I"n~~ t~~~~H·~~j~~T;n

! ;1 1

I

I

I,
!

•

•

•

•

•
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
3265 DIVIDED FLOW

• 3470 ENCROACHMENT STATIONS: 9356.0 12500.6 TYPE: 1 TARGET: -9356.000
20.46 15.82 1144.26 .00 .00 1145. 22 .96 .41 .01 1137.50

210000. 49198. 86408. 74394. 6466. 9324. 12300. 9757. 846. 1140.20
.56 7. 61 9.27 6.05 .050 .035 .050 .000 1128.44 9356.00

.001834 200. 200. 200. 1 0 0 .00 2620.14 12117.82

• FLOW DISTRIBUTION FOR SECNO: 20.46 CWSEL: 1144.26

STA: 9356. 9447. 9608. 9750. 9785. 11078.. 11169. 11258. 11396. 11537. 11708. 11805. 12118.
PER Q: 4.8 9.3 8.2 1.2 6.1 3.1 3.3 4.3 4.1 8.4 4.7 1.4

AREA: 1410.3 2475.3 2185.1 395.2 2981.2· 1018.1 1056.6 1467.3 1439.4 2389.1 1341.2 606.9
• VEL: 7.1 7.9 7.9 6.3 4.3 6.4 6.6 6.2 6.0 7.4 7.3 4.8

*SECNO 20.496
CHIMP CLSTA: 10762.00 CELCH: 1138.50 BW: 325.00 STCHL: 9786.90 STCHR: 10647.80
EXCAVATION DATA
AEX: 240.0SQ-FT VEXR: 2.9K*CU-YD VEXT: 1955921.0K*CU·YD

•
3265 DIVIDED FLOW

•
3470 ENCROACHMENT STATIONS:

20.50 15.56 1144.56
210000. 43777. 96444.

.57 7.87 9.75
.001952 200. 200.

9423.0
.00 .

69780.
6.13
200.

12500.1 TYPE:
.00 1145.64

5563. 9894 .
.050 .035

2 0

1 TARGET: -9423.000
1.07 .38 .03 1138.20

11392. 9883. 857. 1139.20
.050 .000 1129.00 9423.00

o .00 2476.98 11982.72

• FLOW DISTRIBUTION FOR SECNO: 20.50 CWSEL: 1144.56

9787. 10896. 11015. 11089. 11291. 11465. 11618. 11699. 11983.
.7 3.5 3.7 3.6 4.2 3.9 7.7 4.3 2.4

240.1 lQ70.3 ll9Q.O 1004.7 1656.5 1484.1 2132.3 1155.1 1094.4
6.1 4.4 6.4 7.5 5.4 5.5 7.6 7.7 4.6

STA: 9423. 9795 .
PER Q: 20.1

AREA: 5322.7
VH: 7.9
I· I

fnCW~ 20.534•

•
',! .l I •, / ,. ,,~ .

•
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•

FLOW DISTRIBUTION FOR SECNO: 20.53

9680. 9787.
5.4

1452,9
7.7

SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

I
.C~5EL: 1144.85

I

9794.[· 10632. 10842. 10906.' 11200. 1349. 11502. 11556" 11736.
.2 ~2.9 3.7 3.1 16.2 3. 7,8 3.1 3,4

73.2 105!56.5 1506.5 846.9 23416.9 1265. 2091.1 789.3 11262.3
I

5.4 . il0.5 5.2 7.6 '5.6 5. 7.8 8.2 5.6
I

•

•

•

•

•

HL OLpSS BANK LEV
VOL TWA LEFT/RI HT
WTN ELMIN 55 A
CORAR TOPWID EN 5T

1 TARGET: -9482~000

1.24 .40 • .05 1137. 0
10733. 10003. '868. 1138 70

.050 .000 1129.80 9482. 0
o .00 23911.9811979. 9

HV
AROB
XNR
ICONT

i
WSELK EF
ALOB AFH
XNL XNCH
ITRIAL InC

f
I

!
i
t

I
12503.9 ~YPE:

.00 n~6.09
4244. .10557.

i.050 i .035
2 . I 0

i I
1

9482.0
,00

66856.
6,23
200.

3470 ENCROACHMENT STATIONS:
20.53 15.05 1144.85

210000. 32108. 111036.
.57 7.57 10.52

.002096 200. 200.

3265 DIVIDED FLOW

CCHV: .100 CEHV: .300
iSECNO 20.572

STA: 9482. 9586.
PER Q: 4.9 4.9
.AREA: 1416.0 1301.9

VEL: 7.3 7.8
STA: 11736. 11980.

PER Q: 1. 2
AREA: 625.3

VEL: 4.1

3265 DIVIDED FLOW

•

•

•

•

•
11980.

.2
156.5

2.7

1 TARGET: -9552.000
1.27 .40 1.01 1137. 0

11612. 10121. 1879. 1136.90
.050 .000 11219.00 9552. 0

o .00 23~2.91 11979. 9

dW5EL: 1145.23

i
12503.8 iTYPE:

.00 1146.50
2439. 111699.

.050 1.035
2 I '0

20.57

9552.0
.00

69008.
5.94
200.

i
9739. 10594. 1070.1 10829. 11077. 11308. 1 11376. 1458. 11604. 11859.

.3 59.2 3.2 1.3.5 5.0 6.74.0 4. 3.1 3.1
111.0 11698.7 1092.1 d35.4 2000.3 2306.0 1037.8 1158. 1110.6 15H,9

5.6 10.6 6.1: 15.9 5.2 6.1 ,8.0 7. 5.8 ~,'
t 1

I

I
I
1

I
1

I
I

9728.
7.7

2327.9
6.9

3470 ENCROACHMENT STATIONS:
20,57 16.23 1145.23

210000. 16762. 124229.
,58 6.87 10.62

.001915 200. 200.

STA: 9552,
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:



•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 20.610

3265 DIVIDED FLOW

•

•

•

3470 ENCROACHMENT STATIONS:
20.61 16.66 1145.56

210000. 7809. 135600.
.59 6.69 10.66

.001823 200. 200.

9605. 0
.00

66590.
5.84
200.

12503.5 TYPE:
.00 1146.89

1167. 12722.
.050 .035

2 0

1 TARGET: -9605.000
1.33 .37 .02 1137.30

11397. 10238. 890. 1136.60
.050 .000 1128.90 9605.00

o .00 2309.65 11971.93

FLOW DISTRIBUTION FOR SECNO: 20.61 CWSEL: 1145.56

STA: 9605. 9691. 9705. 10595. 10740. 10874. 11016. 11132. 11289. 11390. 11650. 11972.
PER Q: 3.2 .5 64. 6 3.6 3.6 4.0 4.9 5.6 4.7 3. 7 1. 7

• AREA: 999.4 167.9 12721.9 1350.4 1295.8 1419.3 1492.5 1802.3 1368.9 1612.0 1055.6
VEL: 6.8 6.1 10.7 5.6 5.8 5.9 6.9 6.5 7.2 4.8 3.3

*SECNO 20.648

3265 DIVIDED FLOW

•

•

3470 ENCROACHMENT STATIONS:
20.65 17.08 1145.88

210000. O. 145192.
.59 .00 10.69

.001833 200. 200.

9685.0
.00

64808.
5.90
200.

12501.2 TYPE:
.00 1147.28

O. 13584 .
.050 .035

2 0

1 TARGET: -9685.000
1.39 .37 .02100000.00

10980. 10353. 901. 1138.60
.050 .000 1128.80 9685.00

o .00 2230.03 11968.27

FLOW DISTRIBUTION FOR SECNO: 20.65 CWSEL: 1145.88

11968.
.1

134.2
2.3

STA: 9685. 10622. 10736. 10967. 11120. lll84. 11278. 11482. 11857.
PER Q: 69.1 3.5 6.9 6.5 3.0 4.4 3.2 3.2

AREA: 13583.6 1190.7 2396.1 1960.7 871.1 1279.6 1319.5 1827.9
. ,vEL: 10.7 6.2 ~.} l-~ 7·~ 7.3 ~.Q 3.7

•
*SECNO 20.686

• 3~65 DIVIDED FLOW

f "" ~

•



03-10-92 12:29:07 .

SECNO DEPTH CYSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

r
I

I
EG
40H
KNCH,
~IlC
I
i
i

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

O~OSS BANK LEV
TWA LEFT/RI HT
EriMIN SS A
TOPYID EN ST

I

PAGE 84

•

•
3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS:
20.69 17.23 1145.93

210000. O. 161280.
.60 .00 12.25

.002267 200. 200.

FLOW DISTRIBUTION FOR SECNO:

9754.0
.00

48720.
5.63
200.

20.69

r:
! I

I.
12501. 3 iTYPE:

.00 1147.84
O. i ~3166.

.050 1:.035
2 1 0

. ,

. i
, I:

I.
i CWSEL:

I
I

1 TARGET: -9754.000
1.90 .41 1 .15100000.00

8647. 10459. !911. 113 .40
.050 .000 1128.70 9754.00

o .00 21~5.n 12049.76

1145.93

•

•

iSECNO 20.723

STA: 9754. 10623. 10761. 10924. 11009t 11087. 11542. 11848.: 12050.
PER Q: 76.8 4.3 4.9 3.1, 13.9 3.8 3.0 .3

AREA: 13165.5 1354.2 1580.7 937.5 ilQ29.1 1995.3 1532.0 218.4
I:

VEL: 12.3 6.6 6.5 7.0' 17.9 4.0 4.12.7
I
i

I
•

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS:
20.72 18.57 1146.07

210000. O. 173431.
.60 .00 13.46

.002603 200. 200.

9797.0
.00

36569.
5.25
200 .

12501. ITYPE:
.00 1~48.:47

O. p889.
.050 I .035

2 I 0
!

1 TARGET: -9797.000
2.40 .49: .15100000 00

6966. 10555. :921. 113.90
.050 .000 1127.50 9797 00

o .00 2120.69 11970 60

•

•

•
11971.

.8
481.8

3.7

20.72
i
CWSEL: 1146.07
I'

1

STA: 9797. 10614. 10797. 10924. 112 6~. ,11777.
PER Q: 82.6 5.5 4.2 3.4 ! 3.:5

AREA: 12889.01699.8 1256.2 1591.2 1~3L4

VEL: 13.5 6.8 7.0 4.5 ,3.8
I:
!

FLOW DISTRIBUTION FOR SECNO:

iSECNO 20.761

3470 ENCROACHMENT STATIONS:
20.76 19.89 1146.29

210000. O. 184909.
.61 .00 14.39

.003006 200. 200.

9831. 0
.00

25091.
5.13
200 .

I
11700. ITYPE:

• ~~ i lli~~;r
.050 ~.. 035

2 I 0

~
I
I

I
!
I

1 TARGET: 18619.000
2.88 .56: .14100000 00

4889. 10641. : 930., 113 .40
.050 .000 11126.40 9831 00

o .00 1.69.00 11700 00

•

•

•



•

•
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SECNO DEPTH CVSEL CRIVS VSELK EG HV HL OLOSS BANK HEV
Q QLOB QCH QROB ALOB Acll AROB VOL TVA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR VTN KUHN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPVID ENDST

FLOV DISTRIBUTION FOR SECNO: 20.76 CVSEL: 1146.29

STA: 9831. 10651. 10783. 11030. 11700.
PER Q: 88.1 4.3 3.7 4.0

• AREA: 12852.9 1239.8 1381.6 2267.3
VEL: 14.4 7.3 5.6 3.7

*SECNO 20.799

3301 HV CHANGED MORE THAN HVINS

•

•

3470 ENCROACHMENT STATIONS:
20.80 20.52 1146.12

210000. O. 191794.
.61 .00 16.97

.004033 200. 200.

9844.0
1145.01
18206.

5.06
200 .

11550.0 TYPE:
.00 1150.24

O. 11301.
.050 .035

6 5

1 TARGET: 1706.000
4.12 .69 .37100000.00

3598. 10716. 938. 1136.20
.050 .000 1125.60 9844.00

o .00 1706.00 11550.00

FLOW DISTRIBUTION FOR SECNO: 20.80 CVSEL: 1146.12

STA: 9844. 10539. 10630. 11007. 11550.
• PER Q: 91.3 3.2 3.2 2.3

AREA: 11301.0 816.0 1418.1 1363.7
VEL: 17.0 8.2 4.8 3.5

*SECNO 20.837

.. 3301 HV CHANGED MORE THAN HVINS

•
3470 ENCROACHMENT STATIONS:

20.84 21.55 1147.95
210000. O. 191046.

.61 .00 14.61
.002636 200. 200.

9802.0
.00

18954.
4.43
200.

11450.0 TYPE:
.00 1150.99

O. 13079.
.050 .035

4 0

1 TARGET: 1648.000
3.04 .64 .11100000.00

4282. 10790. 946. 1141.40
.050 .000 1126.40 9802.00

o .00 1648.00 11450.00

11400. 11450.
.6 .3

421.8 163.4
3.2 3.2

11262.
.2

116.7
3.5

11220. 11229.
.0 .1

20.7 31.4
3.4 3.5

10962. 11214.
.2 2.0

102.4 1042.2
4.4 3.9

CVSEL: 1147.95

10850. 10941.
.6 1.1

292.9 486.6
4.3 4.7

20.84

10665. 10789.
2.3 1. 7

890.8 713.3
5.5 4.9

STA: 9802. 10535.
PER Q: 91.0

AREA: 13078.8
VEL: 14.6

FLOW DISTRIBUTION FOR SECNO:

•

•

•



•

•

•

•

•

•

•

•

•

•

•

PAGE 86

I

onoss BANK LEV
TWA LEFT/RI HT
ELMlN· SSTA
TOPWlD EN ST

,
!

2107.000

1136.60

.53 .14 1150 70
11036. !969. 113.60

.000 1125.70 9754 45
.00 1745.55 11500 00

HL
VOL
WTN
CORAR

3.17
8363 .

.050
o

1 TARGET: 1740.000
2.72 .52 '.04 1148.60

4551. 10952. i961. 114.40
~050 .000 11~7.30 9760.00

o .00 17~0.00 11500.00

1 TARGET: 163Q.000
3.07 .52 i .01 1145.40

5394. 10870. 1953. 1137.50
.050 .000 1126.80 9770.00

o .00 1630.00 11400.00

HV
AROB
XNR
ICONT

II

I
I
I

gG
.&fCH
I ~.NCH

i Inc
I

, f
· I
I!

WSELK
ALOB
XNL
ITRIAL

20.91

20.88

.00
51015.

6.10
200.

CRIWS
QROB
VROB
XLOBR

20.95 EXTENDED

23.87 1149.57
O. 158985.

.00 16.07
200. 200 .

SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCR
SLOPE XLOBL XLCR

20.95
210000.

.63
.002667

03-10-92 12:29:07

*SECNO 20.913

*SECNO 20.875

*SECNO 20.951
3280 CROSS SECTION

3470 ENCROACHMENT STATIONS:
20.91 22.06 1149.36

210000. 4. 188681.
.62 1.09 13.87

.002662 200. 200.

i9770.0 11400.0 ITYPE:
.00 .00 1151.52

27771. 8.: i2172.
, I·

5.15 .050. I .035
200. 3 'j 0

I
GWSEL: 1148.45
I

9773. 10431. 10567. 107711 11109. 11400.
.0 86.8 4.5 3.2. i 4.1 1.5

8.4 12172.3 1346.1 1286.9 il~18.3 942.6
1.9 15.0 7.0 5.2' 1.4.7 3.3

I
I {

I
9760.0 11500.0 [TYPE:

.00 .00 :1\52.08
21315. 3.' 13599.

· I

4.68 .050. i .035
200. 2 i 0I.

I:

• dWSEL: 1149.36: r
• iSTA: 9760. 9765. 10606. 10853. 11082. 11500.

PER Q: .0 89.8 3.7 3.4: 13.1
AREA: 3.3 13599.4 1500.7 1385.5 1665.1

. I

VEL: 1.1 13 .9 5.1 5.2. r 3.9
I .

· I
1. 78 FEET

: I
· I

3470 ENCROACHMENT STATIONS: 9393.0 11500.0 [TYPE: 1 TARGET:

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: I' 1150.70 ELREA:
I

.001t52 .75

.O~O . !9~~;5
2 : 0

I
I
I
I

I
I
I

STA: 9770.
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS:
20.88 21.65 1148.45

210000. 16. 182213.
.62 1.94 14.97

.002576 200. 200.

FLOW DISTRIBUTION FOR SECNO:

FLOW DISTRIBUTION FOR SECNO:



•

•

•
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SECNO DEPTH CliSEL CRlliS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XWR liTW ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 20.95 CWSEL: 1149.57

STA: 9754. 10243 . 10333. 10510. 10637. 10836. 11061. 11500.
PER Q: 75.7 4.7 7.3 3.3 3.1 3.1 2.8

AREA: 9896.3 1164.7 1979.3 1087.2 1254.3 1259.3 1617.7
VEL: 16.1 8.5 7.7 6.4 5.3 5.1 3.7

*SECNO 20.989
3280 CROSS SECTION 20.99 EXTENDED

• 3301 HV ~HANGKD MORE THAN HVINS

2.51 FEET

•
3470 ENCROACHMENT STATIONS:

20.99 23.40 1150.60
210000. 46. 175366.

.63 1.29 14.14
.002005 200. 200.

9354.0
.00

34588.
5.01
200.

11400.0 TYPE:
.00 1153.26 .
35. 12398.

.050 .035
2 0

1 TARGET: 2046.000
2.66 .46 .05 1148.70

6898. 11122. 977. 1137.50
.050 .000 1127.20 9697.91

o .00 1702.09 11400.00

FLOW DISTRIBUTION FOR SECNO: 20.99 CWSEL: 1150.60

• STA: 9698. 9735. 10338. 10440. 10665. 10902. 11276. 11400.
PER Q: .0 83.5 4.5 4.4 3.7 3.0 .9

AREA: 35.3 12397.9 1297.1 1759.1 1597.7 1707.4 536.3
VEL: 1.3 14.1 7.2 5.2 4.9 3.7 3.4

.. *SECNO 21.027

3301 HV CHANGED MORE THAN HVINS

•

•

3470 ENCROACHMENT STATIONS: 9315.0 11350.0 TYPE: 1 TARGET: 2035.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1153.00 ELREA: 1140.50

21. 03 22.71 1150.51 .00 .00 1153.98 3.47 .47 .24 1153.00
210000. O. 178369. 31631. O. 11110 . 5965. 11206. 984. 1140.50

.63 .00 16.05 5.30 .050 .035 .050 .000 1127.80 9720.54
.002848 200. 200. 200. 2 0 0 .00 1629.46 11350.00

•

..
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PAGE 88

otioss BANK LEV
. T~A LEFT/R! HT

EnMIN SS A
TQPWID EN ST

11300. i

.2
152.9

3.1

HL
VOL
WTN
CORAR

,

1 TARGET: 196~.OOO
1.49 .24 i .05 1143 80

7073. 11404. ~OOO. 114 .30
.050 .000 1127.00 9303 53

o .00 18~6.~7 11200 00

1 TARGET: 2027.0no
2,01 .39 i .15 1151.80

7244. 11295. :992. 113.20
.050 .000 1128.10 9327 93

o ;00 1644.0111300 00
,

HV
AROB
XNR
ICONT

21.10

21. 06

21.03

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

12:29:07

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

03-10-92 .

*SECNO 21.102

FLOW DISTRIBUTION FOR SECNO:

· bWSEL: 1152.50

•I9713. 10377. 10544. 10744~ 10964. 11273.
.0 84.3 5.3 4.1 I 3.0 . 3.1

I

7.6 14487.5 1944.0 1791.3 1563.2 1792.7
I

.4 12.2 5.7 4.8 J 4.1 3.6

I
I'

I
I
!
r

9234.0 11200. ITYPE:
.00 .00 1'54.80

30055. 2715. [5763.
4.25 .050 1.035
200. 2 I . 0

i

I
fWSEL: 1153.31
1·

STA: 9304. 9567. 9699. 10411. 10671',. 10903. 11200.
PER Q: 3.7 1.5 80.5 7.2, 3;9 3.2

AREA: 1828.9 886.3 15762.7 3078.8 21008 7 1985.6
VEL- 4.3 3.5 10.7 4.9 1 4 1 3.4

I

3470 ENCROACHMENT STATIONS:
21.10 26.31 1153.31

210000. 10987. 168958.
.65 4.05 10.72

.001040 200. 200.

3301 BV CHANGED MORE THAN HVINS

FLOW DISTRIBUTION FOR SECNO:

*SECNO 21.064

STA: 9328.
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS:
21.06 24.40 1152.50

210000. 3. 177097.
.64 .35 12.22

.001388 200. 200.

3301 HV CHANGED MORE THAN HVINS

3265 DIVIDED FLOW

FLOW DISTRIBUTION FOR SECNO:

! f

m~l i~~
ITRIAL ,EDC'

il
• I

t
~WSEL: 1150.51
I

STA: 9721. 10300. 10533. 10764. 110t31 11350.
PER Q: 84 .9 5.4 3. 2 3.4. 13.1

AREA: 11109.9 1809.3 1266.1 1386.1 1~03.0
VEL: 16.1 6.3 5.2 5.2 I 14.3

!

I
I
i

I
I

, I

9273.0 11300.0 fTYPE~
.00 .00 'l154.51

1 ,

32900. 8.. 144(7.

:0:4 ·0;: ii' ~3i

•
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•
SECNO DEPTH CWSEL carws WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
CCHV: .100 CEHV: .300
*SECNO 21.202

3470 ENCROACHMENT STATIONS: 9700.0 11100.0 TYPE: 1 TARGET: 1400.000

• 21.20 21. 66 1153.66 .00 .00 1155.30 1.64 .46 .05 1150.00
210000. O. 201461. 8539. O. 19247. 2538. 11683. 1019 . 1145.00

.66 .00 10.47 3.36 .045 .027 .045 .000 1132.00 9700.00
.000756 560. 528. 450 . 2 0 0 .00 1400.00 11100.00

• FLOW DISTRIBUTION FOR SECNO: 21. 20 CWSEL: 1153.66

STA: 9700. 10750. 11100.
PER Q: 95.9 4.1

AREA: 19247.1 2538.4
VEL: 10.5 3.4

• *SECNO 21. 302

3470 ENCROACHMENT STATIONS: 9590.0 11000.0 TYPE: 1 TARGET: 1410.000
21.30 21. 49 1154.49 .00 .00 1155.67 1.18 .32 .05 1150.00

210000. 70. 205292. 4638. 44. 23318. 1539. 11962. 1036. 1145.00

• .6B 1. 57 8.80 3.01 .045 .027 .045 .000 1133.00 9590.00
.000503 600. 528. 440. 2 0 0 .00 1410.00 11000.00

FLOW DISTRIBUTION FOR SECNO: 21.30 CWSEL: 1154.49

• STA: 9590. 9600. 10820. 11000.
PER Q: .0 97.8 2.2

AREA: 44.4 23318.1 1539.5
VEL: 1.6 8.8 3.0

*SECNO 21.402

• 3470 ENCROACHMENT STATIONS: 9590.0 11050.0 TYPE: 1 TARGET: 1460.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1150.00 ELREA: 100000.00

21. 40 20.77 1154.77 .00 .00 1155.96 1.19 .29 .00 1150.00

• 210000. 82. 209918. O. 47. 23944. O. 12258. 1053. 100000.00
.69 1. 75 8.77 .00 .045 .027 .045 .000 1134.00 9590.00

.000591 540. 528. 500. 2 0 0 .00 1435.09 11025.09

•

•



•

•

•

•

•

PAGE 90

OLbss BANK LEV
1

T~A LEFT/RI HT
wuw 55 A
TO[PWID EN 5T

I .03 1150. 0
1072. 100000.00

1135.00 9310.00
1677.15 10987.15

1710.000

.27
12571.

.000
.00

HL
VOL
WTN
CORAR

1 TARGET:

.89
O.

.045
o

HV
AROB
INR
ICONT

21. 40

.00
o.

.00
500.

CRIiS
QROB
VROB
XLOBR

CWSEL
QCH
VCR
XLCH

12:29:07

20.37 1155.37
85. 209915.

1.60 7.56
550. 528 .

9600. 11050.
.0 100.0

47.2 23943.9
1.7 8.8

DEPTH
QLOB
VLOB
XLOBL

SEeNO
Q
TIME
SLOPE

21.50
210000.

.71
.000445

03-10-92

*SECNO 21.502

I

ism 1
ALOB ~CH ,
XNL Xi_CH'
ITRIAL HIC

I.

I
i
I·

dwSEL: 1154.77
I,
!;
~

I

I
I
I

f
· I

I
3470 ENCROACHMENT STATIONS: 9310.0' 11020.0, ~YPE:

I
· I

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: I 1150.00 EtREA: 100000.00
I

.00 ,1156.26
· I

53. ·27751., ~,. . .

.045 ! .027
2 i 0

!

STA: 9590.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

i
I

FLOW DISTRIBUTION FOR SECNO: 21. 50 dWSEL:
I

9310. 9320. 11020.
I

STA: I
PER Q: .0 100.0

rAREA: 52.9 27751.1
VEL: 1.6 7.6 I

I
CCHV: .300 CEHV: .500

I
1
I

*SECNO 21.602
I.

I
I
I:

"3470 ENCROACHMENT STATIONS: 9360.0 10830. ITYPE:
21.60 20.52 1155.52 .00 .00 1156.63

210000. 95. 209806. 98. 54. 24776.
.73 1. 78 8.47 1. 78 .045 1.,·027

.000538 520 . 528. 535. 2 i 0
!'
I
I

FLOW DISTRIBUTION FOR SECNO: 21. 60 ~WSEL:
t

STA: 9360. 9370. 10820. 10830. i
IPER Q: .0 99.9 .0 i

AREA: 53.7 24776.2 55.0
VEL: 1.8 8.5 1.8

1155.37

,

1 TARGET: 147~.000
1.11 .26 .11 1150.00
55. 12891. 1091. 115 .00

.045 .000 1135.00 9360.00
o .00 14tO.0010830.00,

1155.52

•

•

•

•

•

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IlTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIlID ENDST

CCHV= .100 CEHV= .300
*SECNO 21.659

3470 ENCROACHMENT STATIONS= 9230.0 10950.0 TYPE= 1 TARGET= 1720.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1160.00 ELREA= 1160.00

21. 66 20,20 1155.60 .00 .00 1156.95 1.35 .25 .07 1164.00
215000. O. 215000. 0, O. 23046. O. 13056. 1101. 100000.00

.74 .00 9.33 .00 .050 .035 .050 .000 1135,40 9301. 64
.001381 350. 300. 240. 2 0 0 .00 1601.07 10902.71

FLOW DISTRIBUTION FOR SECNO= 21. 66 CWSEL= 1155.60

STA= 9302. 10950.

• PER Q= 100.0
AREA= 23046.4

VEL= 9.3

SPECIAL BRIDGE

• SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
.95 1.15 2.60 1377 .00 1320.00 64.00 31000.00 .00 1135.80 1135.70

*SECNO 21. 667
CLASS ALOW FLOW

• 3420 BRIDGE W.S.= 1155.52 BRIDGE VELOCITY=, 8,66 CALCULATED CHANNEL AREA=, 24773.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
AREA

.00 1157.05 .13 O. 215000 . 31000. 30395. 1160.00 1164.00

•
3470 ENCROACHMENT STATIONS= 9250.0 10950.0 TYPE: 1 TARGET: -9250.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1164.00 ELREA: 1164.00

• 21. 67 20.32 1155.72 .00 .00 1157,05 1.33 .10 .00100000.00
215000. O. 215000. O. O. 23252. O. 13077 . 1103. 1166.00

.74 .00 9.25 .00 .000 .035 .000 .000 1135.40 9299.85
.001343 40. 40, 40. 0 0 0 .00 1603.44 10903.29

•

•
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•

•

•

•

•

•

OLOSS BANK LEV
TWA LEFT/RI HT
ELinN SS A
TOPWlD EN ST

15401.000

1163.0,0

1.031167.0
1:114. 100000 00

113~.60 1341. 7
143~.7810774. 5

.41
13239.

.000
.00

HL
VOL
WTN
CORAR

1.43
O.

.050
o

HV
AROB
XNR
ICONT

21. 73

21. 67

.00
O.

.00
310.

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

20.46 1156.06
O. 215000.

.00 9.61
310. 310.

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

21. 73
215000.

.75
.001315

*SECNO 21.725

FLOW DISTRIBUTION FOR SHCNO:

STA: 9341. 10830.
PER Q: 100.0

AREA: 22372. 3
VEL: 9.6

WSELKE~

ALOBA~H

XNL .X'CH
ITRIAL 'IDC

i' !

I
i

iCWSEL: 1155.72

• fi I
i 1

'I
: I

1 I
• I
I

3470 ENCROACHMENT STATIONS: 9290.0 10830.0 1 ~YPE: 1 TARGET:
i

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: j [ 1163.00 ELREA:
; l'

• I •.00 1157.50
O. i2~372.

h'.050 i 1,035
2 ,10

j i
• I
C~SEL: 1156.06

I
I

I

STA: 9300. 10950.
PER Q: 100.0

AREA: 23251. 6
VEL: 9.2

FLOW DISTRIBUTION FOR SECNO:

•

•

•

•

•

SS I ELCH ELCHD
0100 1135.8 1135.70

1 TARGET: 154~.000

BAREA TRAPEZOID :ELLC EL RD
AREA

44000. 38352. 1163.00 1171.00

7.53 CALCULATED CHANNEL AREA:, 28466.
I

I
9290.0 10830.0 ITYPE:

I
i

I
I
I

I

I
i

r

.56

H3EGLWC

.00 1157. 96

EGPRS

3470 ENCROACHMENT STATIONS:

i

i
· I
! r

COFQ RDLEN BWe, r BWP BAREA
2.70 1377.00 1500.0~ 90.00 44000.00

· r
I

I
· l
• I3420 BRIDGE W.S.: 1155.99 BRIDGE VELOCITY:, : f
, I

QWEIR QLOW I
O. 21500~.

*SECNO 21. 733
CLASS ALOW FLOW

SB XK XKOR
1.75 1.57

SPECIAL BRIDGE



03-10-92 12:29:07 PAGE 93

•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1171. 00 ELREA: 1171. 00

21.73 21. 02 1156.62 .00 .00 1157.96 1.34 .46 .00 1167.00

• 215000. O. 215000. O. O. 23176. O. 13260. 1115. 100000.00
.75 .00 9.28 .00 .000 .035 .000 .000 1135.60 9338.83

.001174 40 . 40. 40. 0 0 0 .00 1437.66 10776.49

FLOW DISTRIBUTION FOR SECNO: 21. 73 CWSKL: 1156.62

• STA= 9339. 10830.
PER Q: 100.0

AREA: 23176.1
VEL: 9.3

• *SECNO 21.795

3470 ENCROACHMENT STATIONS: 9300.0 11090.0 TYPE: 1 TARGET: 1790.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1169.00 ELREA: 1169.00

• 21.80 21. 47 1157.17 .00 .00 1158.33 1.16 .35 .02 1174.00
215000. O. 215000. O. O. 24908. O. 13442. 1126. 100000.00

.76 .00 8.63 .00 .050 .035 .050 .000 1135.70 9362.00
.000968 520. 330 . 70. 2 0 0 .00 1489.71 10851.71

• FLOW DISTRIBUTION FOR SECNO: 21. 80 CWSEL: 1157.17

STA: 9362. 11090.
PER Q: 100.0

AREA: 24908.3
VEL: 8.6

•
SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.05 1.18 2.50 .00 1460.00 63.00 44704.00 .00 1137.00 1136.80

• *SECNO 21.809

•

•



•

•

•

PAGE 94

28204.

ETRD'ELLC

1169.00 11 5.00

OUOSS BANK LEV
T~A LEFT/RI HT
EUMIN SS A
TOPVID EN ST

HL
VOL
WTN
CORAR

CALCULATED CHAN~EL AREA:,

HV
AROB
XNR
ICONT

BAREA TRAPEZOID
AREA

44704 .

QWEIR

CRIWS
QROB
VROB
XLOBR

.11

H3

CWSEL
QCH
VCH
XLCH

I
I

m::L i~D
I
I
I,

1157.19 BRIDGE VELOCITY:, • 1 7.59
Ii

QLOW:
r

O. 2150od. 44704.
t

12:29:07

EWiC

DEPTH
QLOB
VLOB
XLOBL

.00 1158.42

SECNO
Q
TIME
SLOPE

EGPRS

03-10-92

CLASS ALOW FLOW

3420 BRIDGE V.S.:

r
, I

3~70 ilClOIQl!i11 51111015' 9300.0 11090.0 IIYPi' 1 IAlGil'

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA; I: 1175.00 ~LREA:
I
!'

1790.000

1175.00
•

•

•

•

•

•

•

•

1.14 .09 i .00 1174.00
O. 13483. 1128. 10000 .00

,000 .000 1135.70 9361.61
o .00 1491.17 10852.78

1 TARGET: -9400.000
1.34 .14 .06 1150 00

1181. 13567. 1134. 115 .00
.040 .000 1136.00 940000

o .00 17~4.92 11184 92

1157 .29

1157. 28

I.

I
I

llm.O 11m,
.00 1158.62

I ,

0.22620.
I '

,040 1.030
2 I 0

I
tvm,

I
I

I
I

I

I
I

I
I
I

11185.
.1

109.7
2.4

21. 81 21. 58 1157.28 .00
215000. O. 215000. O.

.76 .00 8.58 .00
,000949 70. 70. 70.

FLOW DISTRIBUTION FOR SECNO: 21. 81

STA: 9362. 11090.
PER Q: 100.0

AREA: 25067.5
VEL: 8,6

CCHV: .100 CEHV: .300
*SECNO 21. 837

3470 ENCROACHMENT STATIONS: 9400.0
21. 84 21. 29 1157.29 .00

215000. O. 211473. 3527.
,77 .00 9.35 2.99

.000963 100, 150 . 200.

FLOW DISTRIBUTION FOR SECNO: 21. 84

STA: 9400. 10900. 11150.
PER Q: 98.4 1.5

AREA: 22620.4 1071.3
VEL: 9.3 3.0
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
CCHV: .100 CEHV: .300
*SECNO 21.937

3301 HV CHANGED MORE THAN HVINS

•
3470 ENCROACHMENT STATIONS: 9345. 0 10600.0 TYPE: 1 TARGET: 1255.000

21.94 19.41 1157.41 .00 .00 1159.39 1. 98 .58 .19 1150.00
215000. 100. 214272. 628. 37. 18923. 278. 13834. 1154. 1155.00

.78 2.71 11.32 2.26 .040 .030 .040 .O~ 1138.00 9345.00

• .001235 330 . 528. 860. 2 0 0 .00 1255.00 10600.00

FLOW DISTRIBUTION FOR SEeNO: 21. 94 CWSEL: 1157.41

STA: 9345. 9350. 10480. 10600.

• PER Q: .0 99.7 .3
AREA: 36.8 18923.3 278.1

VEL: 2.7 11.3 2.3

*SECNO 22.037

• 3470 ENCROACHMENT STATIONS: 9200.0 10545.0 TYPE: 1 TARGET: 1345.000
22.04 19.38 1158.38 .00 .00 1160.05 1. 67 .62 .03 1155.00

215000. 86. 214880. 34. 36. 20717. 17. 14076. 1170. 1155.00
.79 2.37 10.37 2.00 .040 .030 .040 .000 1139.00 9200.00

.001132 470. 528. 565. 2 0 0 .00 1345.00 10545.00

• FLOW DISTRIBUTION FOR SECNO: 22.04 CWSEL: 1158.38

STA: 9200. 9210 . 10540. 10545.
PER Q: .0 99.9 .0

AREA: 36.3 20717.0 16.9

• VEL: 2.4 10.4 2.0

*SECNO 22.137

3470 ENCROACHMENT STATIONS: 9140.0 10560.0 TYPE: 1 TARGET: 1420.000

• 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1161. 00 &LREA: 1155.00

22.14 19.10 1159.10 .00 .00 1160.64 1. 54 .57 .01 1161. 00
215000. O. 214900. 100. O. 21582. 41. 14333 . 1187. 1155.00

.81 .00 9.96 2.45 .040 .030 .040 .000 1140.00 9160.38
.001048 510 . 528. 540. 2 0 0 .00 1399.62 10560.00

•

•



•

•

•

PAGE 96

O~OSS BANK LEV
TWA LEFT/RI HT
EUMIN SS A
TOPVID EN ST

1730.000

•1155.00

.49 .04 1161. 00
14616. 1205. 115 .00

.000 1141. 00 8889 .95
.00 1710.05 10600. 00 •

HL
VOL
WTN
CORAR

1· TARGET:

HV
AROB
XNR
ICONT

22.14

CRIWS
QROB
VROB
XLOBR

10560.
.0

41.0
2.4

CVSEL
QCH
VCH
XLCH

12:29:07

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

03-10-92

*SECNO 22.237

f

[
I

~~~~K ~~H
XNL ~NCH
ITRIAL ~DC

I
!

GWSEL= 1159.10

f

I
!
l
I'

I I
3470 ENCROACHMENT STATIONS: 8870.0 10600.0 tUPE:

I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= ~ •• ~161.00 ELREA:

i
22.24 19.00 1160.00 .00 .00 1161.11 1.16

215000. O. 214192. 808. 0.·24704. 265.
i.83 .00 8.67 3.05 .040 I .030 .040

.000839 520. 528. 535. 2 I ·0 0

!

FLOW DISTRIBUTION FOR SECNO:

STA: 9160. 10550.
PER Q: 100.0

AREA: 21581.8
VEL: 10.0

*SECNO 22.337

•

•

•

•

•

•

1 TARGET: 1610.000
1.44 .51 .08 1155 00
158. 14903. 1226. 115 .00
.040 .000 11~2.00 8940 00

o .00 1610.00 10550 00

1160.32

I
I .

€WSEL: 1160.00

r
!

I
10550.0 ITYPE=

I

.00 1161.76
52. ~2229.

.040 i .030
2 I 0

I

Irm
,

. i

I
I

i
I
r

I
i

I
I

I

10550.
.2

157.7
3.4

8950. 10520.
.1 99.7

51.6 22229.4
2.8 9.6

STA: 8940.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO: 22.34

3470 ENCROACHMENT STATIONS: 8940.0
22.34 18.32 1160.32 .00

215000. 145. 214324. 530.
.84 2.82 9.64 3.36

.001108 520. 528. 540.

STA: 8890. 10550. 10600.
PER Q: 99.6 .4

AREA: 24703.5 265.1
VEL: 8.7 3.0

FLOW DISTRIBUTION FOR SECNO: 22.24
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•
SECNO DEPTH CYSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
*SECNO 22.437

3470 ENCROACHMENT STATIONS: 8960.0 10375.0 TYPE: 1 TARGET: 1415.000
22.44 17. 66 1160.66 .00 .00 1162.60 1. 94 .69 .15 1155.00

• 215000. 191. 214805. 3. 56. 19214. 3. 15156. 1244. 1160.00
.85 3.44 11.18 1. 01 .040 .030 .040 .000 1143.00 8960.00

.001557 550 . 528. 500. 2 0 0 .00 1415.00 10375.00

FLOW DISTRIBUTION FOR SECNO: 22.44 CWSEL: 1160.66

• STA: 8960. 8970. 10370. 10375.
PER Q: .1 99.9 .0

AREA: 55.6 19214.3 3.2
VEL: 3.4 11.2 1.0

• *SECNO 22.537

3470 ENCROACHMENT STATIONS: 8870.0 10425.0 TYPE: 1 TARGET: 1555.000
22. 54 17. 51 1161.51 .00 .00 1163.51 2. 00 .90 .02 1160.00

215000. 28. 214958. 14. 15. 18945. 8. 15388. 1262. 1160.00
.87 1. 90 11.35 1.77 .040 .030 .040 .000 1144.00 8870.00

• .001853 540 . 528. 510. 2 0 0 .00 1555.00 10425.00

FLOW DISTRIBUTION FOR SECNO: 22.54 CWSEL: 1161. 51

STA: 8870. 8880. 10420. 10425.

• PER Q: .0 100.0 .0
AREA: 14.8 18945.4 7.7

VEL: 1.9 11.3 1.8

CCHV: .300 CEHV: .500
*SECNO 22.637

• 3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS: 8980.0 10510.0 TYPE: 1 TARGET: 1530.000
22.64 17.98 1162.98 .00 .00 1164.39 1.42 .71 .17 1155.00

• 215000. 249. 214620. 131. 78. 22450. 50. 15639. 1281. 1158.00
.88 3.20 9.56 2.64 .040 .030 .040 .000 1145.00 8980.00

.001020 510. 528. 540. 2 0 0 .00 1530.00 10510.00

•

•



•

•

•

•

•

•

•

•
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20799.

SS: ELC U ELCHD
.45 1145. 0 1145.40

1165. QO

.12 : .03 1172.00
15708. 1285. 10000 .00

.000 1145.50 9081.52
.00 1371.2710452.79

CALCULATED CHAN~EL AREA:,

22.66

*SECNO 22.681
6840,FLOW IS BY WEIR AND LOW FLOW
3420 BRIDGE W.S.: ,1163.41 BRIDGE VELOCITY:,

SPECIAL BRIDGE

STA: 9082. 10480.
PER Q: 100.0

AREA: 23233.7
VEL: 9.3

FLOW DISTRIBUTION FOR SECNO:

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: I 1165.00ELREA:
• I

22.66 17.71 1163.21 .00 .00 J1.,.,',6.4,",54 1,.33
215000. O. 215000. O. O. ',3234. O.

.89 .00 9.25 .00 .040 ,.030 .040
.000806 130. 130. 130. 2 I 0 0

I
fWSEL: 1163.21

I
I

I
SB XK XKOR COFQ RDLEN BWC I' BWP BAREA

1.20 1.60 2.50 .00 1253;0~ 100.00 24000.00

f

I 8.65
!

03-10-92 12:29:07

1
O~OSSSECNO DEPTH CVSEL CRIVS WSELK ~G HV HL BANK LEV

Q QLOB QCH QROB ALOB ~CIl AROB VOL T~A LEFT/RI HT
TIME VLOB VCH VROB XNL ~NCH XNR VTN EIiMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL

I
DC ICONT CORAR TQPVID EN ST
!
I
I'

FLOW DISTRIBUTION FOR SECNO: 22.64 1WSEL: 1162. 98

STA: 8980. 8990. 10500. 10510. i
i

PER Q: .1 99.8 .1 I
t

AREA: 78.0 22449.6 49.6 l
VEL: 3.2 9.6 2.6 I

i
*SECNO 22.662 I

i
I

3470 ENCROACHMENT STATIONS: 9050.0 10480.0 TYPE: 1 TARGET: 1430.000

I
! ELLCEGPRS EGLWC H3 QVEIR QLOWi BAREA TRAPEZOID ETRD

[' AREAI
I

11165.001165.00 1164.57 .21 34854. 1803619. 24000 . 22655. 11 3.00

•
3470 ENCROACHMENT STATIONS: 9050.0 10480.0 I: UPE: 1 TARGET: 1430.000

22.68 17.75 1163.25 .00 .00 ~164J7 1.32 .04 .00 1172 .00
215000. O. 215000. O. O. [23296. O. 15761. ,1288. 100000.00

.89 .00 9.23 .00 .000 [ .030 .000 .000 1145.50 9081 .36
.000799 100 . 100. 100. 3 0 2 .00 1371.57 10452 .93 •

•
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO: 22.68 CWSEL: 1163.25

STA: 9081. 10480.
PER Q: 100.0I. AREA: 23295.9

VEL: 9.2

*SECNO 22.799

3470 ENCROACHMENT STATIONS: 9045.0 10660.0 TYPE: 1 TARGET: 1615.000

• 22.80 17.79 1163.79 .00 .00 1165.21 1. 42 .58 .05 1160.00
215000. 39. 214953. 8. 19. 22476. 7. 16090. 1310. 1162.50

.91 2.06 9.56 1. 26 .040 .030 .040 .000 1146.00 9045.00
.001107 640. 625 . 590. 2 0 0 .00 1615.00 10660.00

• FLOW DISTRIBUTION FOR SECNO: 22.80 CWSEL: 1163.79

STA: 9045. 9050. 10655. 10660.
PER Q: .0 100.0 .0

AREA: 18.9 22475.8 6.6
VEL: 2.1 9.6 1.3

• CCHV: .100 CEHV: .300
*SECNO 23.000

3470 ENCROACHMENT STATIONS: 8725.0 10920.0 TYPE: 1 TARGET: 2195.000

• 3495 OVERBANK AREA ASSUMED NON-EFFKCTIVE,ELLEA: 1165.00 ELREA: 100000.00

23.00 18.46 1165.46 .00 .00 1166.58 1.12 1.35 .03 1165.00
215000. O. 215000. O. O. 25284. O• 16671. 1355. 100000.00

.94 .00 8.50 .00 .050 .035 .050 .000 1147.00 8725.00
.001473 1040. 1060 . 1065. 2 0 0 .00 2118.30 10843.30

•
FLOW DISTRIBUTION FOR SKCNO: 23.00 CWSEL: 1165.46

STA: 8725. 10920.
PER Q: 100.0

• AREA: 25284.1
VEL: 8.5

•

•



•

•

•

•

•

•
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i .36 1165.00
1398. 100000.00

1150.00 9260.00
14~2.38 10732. 8

155Q.000

1165. 0

2.15
17188.

.000
.00

HL OUOSS BANK LEV
VOL TVA LEFTIRI HT
WTN EriMIN' SS A
CORAR .. .TOPWID EN ST

1 TARGET:. 146 .000

1· TARGET:

2.33
O.

.050
o

HV
AROB
XNR
ICONT

1170.00 ELREA:

23.20

.00
O.

.00
1060.

I

9315.0 10775.0' ITYPE:

CRIWS
QROB
VROB
XLOBR

CVSEL
QCH
VCH
XLCH

12:29:07

9270. 10810 .
.0 100.0

17.7 17560.0
2.1 12.2

16.77 1166.77
38. 214962.

2.14 12.24
1040. 1050 .

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

23.20
215000.

.97
.003028

03-10-92

*SECNO 23.199

*SECNO 23.398

3301 HV CHANGED MORE THAN HVINS

STA: 9260.
PER Q:

AREA:
VEL:

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: f
, !

I'
I

I
~~~~K ~~H
XNL .~NCH

IIlIAL r
I
I
I

3470 ENCROACHMENT STATIONS: 9260.0 10810.0' !TYPE:
• I

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA:' I 1165.00 ELREA: 100000.00
I

.:!; If~:!;
I
I

GVSEL: 1166.77

I

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS:

FLOW DISTRIBUTION FOR SECNO:

FLOW DISTRIBUTION FOR SECNO:

STA: 9317. 10770.
PER Q: 100.0

AREA: 20358.2
VEL: 10.6

1.73 2.44 .06 1170.00
24. 17646. 434. 1165.00

.050 .000 11 1.00 9317. 3
o .00 14 7.67 10775. 0 •

•

•

•

.00 1~i71. 59
O. "40358.

.05~ 1.03~

I
~WSEL: 1169.8623.40

.00
56.

2.32
915.

10775.
.0

24.3
2.3

18.86 1169.86
O. 214944.

.00 10.56
1175. 1052 .

23.40
215000.

.99
.001832
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•
SECNO DEPTH CWSEL CRIWS WSELK EG BV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN EUlIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
*SECNO 23.597

3301 HV CHANGED MORE THAN HVINS

• 3470 ENCROACHMENT STATIONS: 8920.0 11050.0 TYPE: 1 TARGET: 2130.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1174.50 ELREA: 100000.00

23.60 20.24 1172.24 .00 .00 1173.43 1.18 1. 78 .05 1174.50

• 215000. O. 215000. O. O. 24620. O• 18188. 1476. 100000.00
1. 03 .00 8.73 .00 .050 .035 .050 .000 1152.00 8962.63

.001575 1047. 1050 . 1052. 2 0 0 .00 2084.85 11047.48

FLOW DISTRIBUTION FOR SECNO: 23.60 CWSEL: 1172.24

• STA: 8963. 11050.
PER Q: 100.0

AREA: 24619.8
VEL: 8.7

• *SECNO 23.649

3470 ENCROACHMENT STATIONS: 9320.0 10510.0 TYPE: 1 TARGET: 1190.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1175.00 ELREA: 1175.00

• 23.65 22.49 1172.49 .00 .00 1173.73 1. 23 .28 .01 1182.00
215000. O. 215000. O. O. 24143. O. 18340. 1486. 100000.00

1. 04 .00 8.91 .00 .050 .035 .050 .000 1150.00 9346.73
.000754 200. 270. 340. 2 0 0 .00 1136.53 10483.27

• FLOW DISTRIBUTION FOR SECNO: 23.65 CWSEL: 1172.49

STA: 9347. 10510.
PER Q: 100.0

AREA: 24142.7
VEL: 8.9

•

•

•



•

•

•

•
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22819.

ELTRDELLC

1175.00 1170.00
i

O~OSS BANK LEV
TWA LEFTIRI HT
EUMIN 5S A
TOPWID EN ST

ss i ELCH ELCHD
2J50 1150.10 1150.00

HL
VOL
WTN
CORAR

CALCULATED CHANNEL AREA:,

HV
AROB
XNR
ICONT

I

~~~iK '~H
I

XNL ~NCH

ITRIAL fC

i
I
I'

RDLEN BWC i BWP BAREA
.00 1044'01 90.00 25600.00

18.98
QLOWr BAREA TRAPEZOID

I AREA
10781. 205441. 25600. 25305.

i

QWEIR

CRIWS
QROB
VROB
XLOBR

.19

H3

COFQ
2.50

CWSEL
QCH
VCH
XLCH

12:29:07

XKOR
1. 60

EGLWC

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

1175.00 1173.94

EGPRS

03-10-92

SB XK
1. 05

SPECIAL BRIDGE

*SECNO 23.658
6840,FLOW IS BY WEIR AND LOW FLOW
3420 BRIDGE W.S.: 1172.68 BRIDGE VELOCITY:,

•

•

•

'.00 1182.00
1487. 100000.00

11~0.00 9346.05
1137.89 10483.95

1190.000

1182.00

.21
18365.

.000
.00

1 TARGET:

1. 20
O.

.000
2

.00
O.

.000
2

.00
O.

.00
45.

22.73 1172.73
O. 215000.

.00 8.80
45. 45 .

23.66
215000.

1. 04
.000728

/

STA: 9346. 10510.
PER Q: 100.0

AREA: 24418.0
VEL: 8.8

I
I .
ITYPE:
I .
i .

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA:I 1182.00 ELREA:
I·
! .

r173.94
~4418.
! .. 035
I 0
i
I
I
I

aWSEL- 1172.73
I -

I

FLOW DISTRIBUTION FOR SECNO: 23.66

3470 ENCROACHMENT STATIONS: 9320.0 10510.

1175.00

•

•

•

•
.00 1182.00

H89. 10000 .00
1150.10 9346.06
11~7.89 10483.94

1190.000

.03
18390.

.000
.00

*SECNO 23.667 I
I

3470 ENCROACHMENT STATIONS: 9320.0 10510.0 ITYPE: 1 TARGET:

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: I: 1175.00 ELREA:
. I.

23.67 22.66 1172.76 .00 .00 Q73.97 1.21
215000. O. 215000. O. O. 24341. O.

1.04 .00 8.83 .00 .050 I.. 035 .050
.000735 45. 45. 45. 0 0 0

I
I
I

I
I
I,

I
I·

I



•

•

•

•

•

•

•
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r

I
f THI RUN EXECUTED 03-10-92

************************************************f
l
*

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR· 01,02,03,04,05,06 I
MODIFICATION - 50,51,52,53,54,55,56 i
IBM-PC-XT VERSION AUGUST 1985 . I

**************************************************

I
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBfRINDICATES MESSAGE IN SUMMARY OF ERRO S LIST

!

100-YEAR FLOODPLAIN WITH i
"i

SUMMARY PRINTOUT

•

•

•

•
SECNO ELMIN

16.733 1080.80

16.829 1080.90

16.875 1080.90

16.882 1082.00

16.904 1082.00

16.927 1082.00

17.027 1082.00

17.053 1082.00

17.091 1082.00

17.129 1082.00

17.167 1082.00

17.205 1082.00

17.242 1082.00

17,280 1082.80

17.318 1083.10

17.356 1082.50

17.394 1083.00

XLCH Q

.00 205000.00

510.00 205000.00

240.00 205000.00

40.00 205000.00

165.00 205000.00

90.00 205000.00

528.00 205000.00

145.00 205000.00

200.00 205000.00

186.00 205000.00

220.00 205000.00

80.00 205000.00

120.00 205000.00

200.00 205000.00

200.00 205000.00

200.00 205000.00

200.00 205000.00

Cll~EL
110~; 27

110t.33
I

l10r·40

110~ .40
I,

:::~:::
1tOr 99.

1107.32
!
I

110r .32

110~ .50
I

1107.62
: !. I

11°F65

110r·68
i

110(.72
"

110['92

110~.15

I '
l1l21

I

EG AREA TOPWID

1107.30 25174.83 1089.24

1107.62 22479.54 1941.67

1107.86 21136.54 1050.00

1107.93 20607.37 973.75

1108.11 20799.56 968.00

1108.21 21207.18 1030.00

1108.54 20927.21 ~57.48

1108.65 22471.08 937.82

1108.79 21348.82 ~35.93

1108.92 21738.87 918.36

1109.05 21692.11 918.99

1109.10 21589.24 931.77

1109.18 21225.50 944.83

1109.33 20502.22 925.23

1109.46 21017.24 g30.00

1109.59 21891.67 974.04

1109.72 21341.11 956.65

1 K*S

4.14

5.72

7. 06

0.30

9.98

6.64

6.13

4.90

5.56

6.96

5.10

5.23

5.67

6.19

6.04

5.56

5.88

•

•

•

•

•

•

•



03-10-92 12:29:07 PAGE 105

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

17.432 1084.00 200.00 205000.00 1108.29 1109.86 20910.06 955.83 6.23

• 17 .453 1083.00 112.00 205000.00 1108.38 1109.93 20702.51 955.71 6.24

17.459 1083.00 31.00 205000.00 1108.40 1109.95 20696.99 955.77 6.24

17.470 1084.00 57.00 205000.00 1108.32 1110.04 20476.59 956.11 7.19

• 17.486 1083.50 84.00 205000.00 1108.52 1110.11 20707.96 946.71 6.24

17.498 1084.00 68.00 205000.00 1108.55 1110.16 20569.32 946.60 6.35

17.508 1084.00 48.00 205000.00 1108.59 1110.19 20689.86 959.17 6.44

• 17.536 1084.30 150.00 205000.00 1108.61 1110.32 19976.19 963.43 7.27

17.568 1084.60 170.00 205000.00 1108.73 1110.45 19878.18 980.26 7. 49

17.606 1084.70 200.00 205000.00 1108.77 1110.67 18933.87 982.63 9.09

• 17.644 1085.00 200.no 205000.00 1109,02 1110.85 19204.06 1004.10 8.60

17.682 1086.00 200.00 205000.00 1109.28 1111.03 19650.32 1014.36 8.18

17.720 1087.50 200.00 205000.00 1109.21 1111.33 18124.81 1018.04 11. 59

• 17.758 1088.00 200.00 205000.00 1109.63 1111. 57 19319.72 1031.29 10.43

17.795 1088.50 200.00 205000.00 1109.85 1111.78 19317.70 1036.13 11. 05

17. 833 1089.60 200.00 205000.00 1109.70 1112.24 17058.66 1042.61 17.78

• 17.871 1091.40 200.00 205000.00 1109.33 1113.02 14694.50 1047.75 27.68

17.909 1092.00 200.00 205000.00 1109.85 1113.59 14606.03 1047.65 28.21

17.947 1092.50 200.00 205000.00 1110.49 1114.16 14751.12 1048.09 27.35

• 17. 970 1092.80 120.00 205000.00 1110.84 1114.48 14783.13 1040.00 27.11

17.998 1093.20 150.00 205000.00 1111. 99 1114.95 15275.28 1049.00 26.64

18.036 1093.70 200.00 205000.00 1112.75 1115.47 15866.16 1052.35 23.64

• 18.074 1094.20 200.00 205000.00 1113.30 1115.94 16065.34 1052.54 22.71

18.112 1094.70 200.00 205000.00 1113.69 1116.44 15800.87 1051. 83 23.94

18.150 1095.30 200.00 205000.00 1114.10 1116.97 15454.84 1040.32 25.37

• 18.188 1095.80 200.00 205000.00 1113.57 1118.10 12333.74 861.13 41. 55

•



~
--------

03-10-92 12:29:07 PAGE 106

I:" •"

SECNO ELMIN XLCH Q CWr EL . EG AREA TOPWID 1 KiS
I

18.216 1096.20 150.00 205000.00
r. '

1118.71 13150.52 ~76.18 4.46111~.75

18.254 1096.70 200.00 205000.00 lit70 1119.37 15980.16 ~92.97 1.40 •
IP'.49

i

18.292 1097.20 200.00 205000.00 1119.80 17174.84 1~57.18 8.33

18.330 1097.70 200.00 205000.00 I11f·20 1120.45 17392.50 1058.00 7. 61

18.367 1098.20 200.00 205000.00 111~. 52 1120.82 17202,.16 1056.48 8.24 •I

18.405 1098.80 200.00 205000.00 111~. 65 1121.34 15928.60 985.00 1. 92
I•• '

1,055.0018.417 1098.90 60.00 205000.00 1119.19 1121. 50 17172.26 8.33
, 1 '

18.455 1099.40 200.00 205000.00 1119.53 1121.89 16996.97 1055.00 8.95 •
111~.8~18.492 1100.00 200.00 205000.00 1122.30 16717.27 1~54.80 9.99

I
I

18.530 1100.50 200.00 205000.00 112r·24 1122. 72 16608.07 1054.50 0.41

18.568 1101.00 200.00 205000.00
I

1123.14 16507.16 1053.0011y.63 0.81 •
18.606 1101.50 200.00 205000.00 1121. 04 1123.57 16429.75 1:053.00 1.12

I I
18.644 1102.00 200.00 205000.00 If2~' 45 1124.00 16367.33 1052.91 1. 37

18.682
I i

1052.541102.60 200.00 205000.00 1l2~.86 1124.46 16210.36 2. 03 •I , !

18.720 1103.10 200.00 205000.00 112~. 31 1124.92 16185.00 1052.40 2.13
I

18.758 1103.80 200.00 205000.00
I

1125.37 16670.61 1'088.91 1.14112[.90

18.795 200.00 205000.00
I

1125.80 17750.50 1:188.631104.60 112~. 61 9.12 •
18.833 1105.30 200.00 205000.00

r 1126.19 19775.51 l'340.06 5.77112~.43
I

I

18.871 1106.00 200.00 205000.00 1125,06 1126.51 21846.97 1'542.00 3.53
'I '

18.909 1106.80 200.00 205000.00 1125.29 1126.82 21371.23 1590.02 5.16 •i', I
18.947 1107.50 200.00 205000.00 112[.23 1127. 36 18281. 34 11468.65 2.22

,
,

18.987 1108.30 210.00 205000.00 1l2~. 76 1127.78 26287.99 2:059.69 0.76
I
I

19.027 1109.00 210.00 205000.00 11217.07 1128.00 27499.99 2i218.17 0.26 •i
19.066 1109.70 210.00 205000.00 1 2~.27 1128.23 27252.42 2i332.46 1.22

I

210.00 205000.00
I 'i

1128.49 26628.81 2,429.71 2.7119.106 1110.50 1 2r'~~ I

i : i

19.146 1111. 20 210.00 205000.00 1 2r· 72 1128.77 26238.31 21530.97 3.99 •
I
I
I
I

•
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•
SECNO ELKIN XLCH Q CIiSEL EG AREA TOPWID 10K*S

19.186 1111.90 210.00 205000.00 1127.·96 1129.10 25495.51 2626.86 15.99

• 19.225 1112.70 210.00 205000.00 1128.27 1129.46 25128.75 2772. 40 17. 85

19.265 1113.40 210.00 205000.00 1128.60 1129.87 24551. 77 2903.75 20.27

19.303 1114.20 200.00 210000.00 1129.01 1130.30 25070.96 3155.05 22. 07

• 19.348 1115.00 240.00 210000.00 1129.20 1131.03 21723.71 3225.61 34.30

19.363 1123.00 78.00 210000.00 1130.34 1131.52 24070.50 3292.57 29.82

19.381 1113.20 250.00 210000.00 . 1131.31 1132.07 30231. 27 3398.41 15.46

• 19.446 1114.40 265.00 210000.00 1131. 66 1132.57 27825.18 3495.11 20.10

19.537 1117.00 480.00 210000.00 1132.63 1133.57 27481. 94 3621. 82 21. 23

19.563 1119.90 140.00 210000.00 1132.92 1133.88 26659.70 3492.64' . 22.94

• 19.579 1120.00 80.00 210000.00 1133.06 1134. 09 26222.79 3695.35 24.45

19.618 1117.10 210.00 210000.00 1133.48 1134.75 23577.30 3660.29 31.19

19.659 1113.60 215.00 210000.00 1134.11 1135.45 23165.16 3695.95 30.54

• 19.716 1120.30 300.00 210000.00 1135.09 1136.47 22477.59 3557.43 33.67

19.759 1119.40 230.00 210000.00 1135.85 1137.25 22246.52 3488.09 33.08

19.803 1118.40 230.00 210000.00 1136.89 1137.88 26587.85 3271.19 20.18

• 19.856 1115.60 280.00 210000.00 1137. 49 1138.40 27581. 39 3200.99 17.33

19.902 1118.30 240.00 210000.00 1137.88 1138.86 26539.30 3106.27 19.42

19.943 1120.80 220.00 210000.00 1138.36 1139.26 28061.19 3137.54 16.73

• 19.985 1124.50 220.00 210000.00 1138.67 1139.75 25700.53 3281. 57 23.94

20.028 1126.00 230.00 210000.00 1139.21 1140.32 25348.61 3255.26 25.26

20.072 1123.80 230.00 210000.00 1139.84 1140.87 25734.62 3172.47 22.77

• 20.112 1125.00 210.00 210000.00 1140.49 1141.40 28057.15 3270.18 23.61

20.152 1126.00 210.00 210000.00 1141. 02 1141.91 28560.06 3382.08 23.32

20.189 1120.90 200.00 210000.00 1141. 55 1142.35 29670.36 3365.32 19.70

• 20.231 1120.80 220.00 210000.00 1141.94 1142.77 28685.48 3239.00 16.34

•
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ij •

CJELSECNO EUlIN XLCH Q KG AREA TQPWID 1 KtS

114hn20.269 1124.70 200.00 210000.00 1143.15 27337.38 3264.74 9.38
I'

3181. 7320.307 1126.20 200.00 210000.00 1142.59 1143.57 26541. 95 0.67 •I
20.345 1127.20 200.00 210000.00 1143.07; 1143.94 28044.77 3931.24 6.17

nJ.3920.383 1127.20 200.00 210000.00 1144.34 28172.47 2941.07 2.40
I,

20.420 1128.10 200.00 210000.00 114f·80 1144.81 27292.20 2771. 80 2.67 •
20.458 1128.44 200.00 210000.00 114t·2,6 1145.22 28089.16 2p20.14 8.34

20.496 1129.00 200.00 210000.00
I

1145.64 26849.32114t·56 2476.98 9.52

20.534 200.00 210000.00
I

1129.80 114~. 85 1146.09 25533.88 2391. 98 0.96 •[ .
20.572 1129.00 200.00 210000.00 III 25 1146.50 25749.08 2662.91 9.15

20.610 1128.90 200.00 210000.00 1145.56 1146.89 25286.00 2609.65 8.23

114~.8820.648 1128.80 200.00 210000.00 1147.28 24563045 2230.03 8.33 •
20.686 1128.70 200.00 210000.00 114~.93 1147.84 21812.72 2185.77 2.67

l
20.723 1127.50 200.00 210000.00 n4t·07 1148.47 19855.32 2120.69 6.03

20.761 1126.40 200.00 210000.00 In·29 1149.17 17741.70 1869.00 0.06 •
20.799 1125.60 200.00 210000.00 114.q 1150.24 14898.74 1706.00 0.33

20.837 1126.40 200.00 210000.00 li+9S 1150.99 17360.97 1:648.00 6.36

20.875 1126.80 200.00 210noo.00 114~. 45 1151.52 17574.61 1'630. 00 5. 76 •I
1740. 0020.913 1127.30 200.00 210000.00 1149.36 1152.08 18154.00 6.62

~' ,

I .
1152.7520.951 1125.70 200.00 210000.00 l14r 57 18258.80 1745.55 6.67

20.989 1127.20 200.00 210000.00 1151" 60 1153.26 19330.86 1702.09 0.05 •
21.027 1127.80 200.00 210000.00 115p.51 1153.98 17074.50 1:629.46 8.48

21.064 1128.10 200.00 210000. 00 utS
!

1154.51 21739.35 1644.01 3.88

21.102 1127. 00 200.00 210000.00 1153.31 1154.80 25551.01 1896.47 0.40 •I :
21.202 1132.00 528.00 210000.00 11513.66 1155.30 21785.55 1:400.00 7. 56

21.302 1133.00 528.00 210000.00 I · 1155.67 24902.02 11410.00 5.03
llJ,.49

21.402 1134. 00 528.00 210000.00 1155.96 23991. 06 1435. 09 5.91lll·77 •
I
I
I
I
I •I
I

I
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•
SECNO ELMIN XLCH Q EG AREA TOPIrlID 10 is

23.667 1150.10 45.00 215000.00 1173.97 24340.59 1~37.89 .35

•
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SUMMARY OF ERRORS AND SPECIAL NOTES

•

•

•

•

•

•

•

•

•

NOTE SECNO=

CAUTION SECNO=

18.330 PROFILE= 1 WSEL BASED ON X5 CARD

19.363 PROFILE= 1 HYDRAULIC JUMP D.S.
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••••••••••••••••••••••••••••••••••••••••••••••••••
~ 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 AUGUST 1985

••••••••••••••••••••••••••••••••••••••••••••••••••

•

•

•

•

•

•

•

•

THIS RUN EXECUTED 03-10-92
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•

•

•

•

•

•

•

•

•

APPENDIX B2

Water-Surface £r!!We. Computations f.!!L..Project Reach

Three HEC-2 runs are provided in this analysis.

• Run #1 is for the downstream baseline conditions from mile 16.733 to 18.417
(start of construction).

• Run #2 is for the project reach from Station 100+35 (mile 18.417) to Station
267.37 (mile 21.725) (40th Street to Southern Pacific Railroad Bridge).

• Run #3 is for the upstream baseline conditions as affected by the project from
mile 21.725 (end of construction) to 23.667 (Mill Avenue to Price Road).



•

• ,Run #1

Reach:

•
Source:

•

•

•

•

•

•

1000 feet west of 1-10 Salt River Bridge to beginnin of project
(approximately 40th St.)
Mile 16.733 to 18.417

Cella Barr Evans & Associates
Mile 16.733 to 18.330

Corps of Engineers
Mile 18.367 to 18.417



•

•

******************************************************
* WATER SURFACE PROFILES *
* VERSION OF NOVEMBER 1976 t

* UPDATED MAY 1984 *
* IBM-PC-XT VERSION AUGUST 1985 t

* RUN DATE 03-10-92 TIME 12:05:04
******************************************************

**************************************;
U.S. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENTER ;

* 609 SECOND STREET, SUITE D
* DAVIS, CALIFORNIA 95616

t (916) 440-2105 (FTS) 448-2105
**t***********************************;

• X X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X

• X X XXXXXXX XXXXX XXXXXXX

•

•

•

•

•

•
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THIS RUN EXECUTED 03-10-92
**************************************************

• 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 AUGUST 1985

**************************************************

• C
Tl SALT RIVER - CALMAT AIRPORT PROP. X-SEC's X-SEC's
T2 File Name: SRBASE1.HC2 16.733-18.33 18.367-18.417
T3 100-YEAR FLOODPLAIN WITH LEVEE CELLA BARR ASSOC. CORP OF ENGINEERS

.i J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

O. 3. o. O. .000000 .00 .0 O. 1106.270 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• -1.000 .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 42.000 39.000 43.000 1. 000 3.000 25. 000 4.000 5. 000 .000

• QT 2.000 205000.000 205000.000 .000 .000 .000 .000 .000 .000 .000
NC .040 .040 .030 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 4.100 9526.000 10630.000 .000 .000 .000 .000 .000

CROSS-SECTION PER U.S. ARMY CORPS OF ENGINEERS 1983-1984
STUDY (FEM! FIS) AND A.D.O.T. TOPO.

• Xl 16.733 13.000 9520.000 10630.000 .000 .000 .000 .000 .000 .000
GR 1106.000 8900.000 1100. 000 9010.000 1102.100 9180.000 1100. 000 9240.000 1099.000 9350.000
GR 1100.000 9460.000 1107.500 9520.000 1080.800 9620.000 1080.800 10520.000 1100.000 10580.000
GR 1105.000 10600.000 1107. 500 10630.000 1107. 500 10631. 000 .000 .000 .000 .000

ET .000 .000 4.100 9495.000 10545.000 .000 .000 .000 .000 .000

• GR STATIONS 9370, 9390 &9430 (THE TEMPE DRAIN) WERE DELETED FROM
THE CORPS' CROSS-SECTION TO REFLECT LEFT BANK IMPROVMENTS AND
THE RELOCATION OF THE TEMPE DRAIN BY A.D.O.T.

Xl 16.829 17.000 9270.000 10550.000 330.000 500.000 510.000 .000 .000 .000
GR 1107.500 8650.000 1100.000 8670.000 1100.000 8870.000 1102.000 8990.000 1100.000 9180.000
GR 1105.500 9270.000 1105.000 9300.000 1100.000 9320.000 1100.500 9480.000 1095.000 9620.000

• GR 1085.000 9660.000 1080.900 9750.000 1080.900 10400.000 1085.000 10450.000 1105.000 10530.000
GR 1109.000 10550.000 1109.000 10551.000 .000 .000 .000 .000 .000 .000

NC .000 .000 .000 .300 .500 .000 .000 .000 .000 .000
ET .000 .000 4.100 9460.000 10510.000 .000 .000 .000 .000 .000

GR STATIONS 9010, 9130, 9140 &9180 WERE DELETED AND GR STATIONS

•

•



•

•

•

•

•

•

•

•

•

•

.000

.000

.000

.000
,000

9577.500
9713.000
9848.500
9990,000
0125.500
0390.500
0415.000

.000

.000

.000
9577.500
9713.000
9848,500
9990.000
0125.500
0390.500
0415.000

.000

.000

.000

.000

PAGE

.000
,000

1088,000
1082.000
1115.000
1115.000
1082. 000
1082.000
1098.000

.000

.000
1115.000
1088.000
1082.000
1115.000
1115.000
1082.000
1082.000
1098.000

.000

.000 .000
1095.000 9650.000
1105.000 10510.000

.000 ,000

.000

.000

.000

.000

.000
520.000
615,000
848.500
984.000

1 125.500
1 261.000
1 410.000

.000

.000
540.000

1 400.000
.000

.000
115.000
520.000
615.000
848.500
984.000

1 125.500
1 261.000
1 410.000

,000

12:05:0503-10-92

ET

ET

ET

I
9200, 9380 &9425 WERE ADDED TO THE CORPS' CROSS-SECTION TO REFLECT

r

LEFT BANK IMPROVMENTS AND RELOCATION '.. 01..• THE TEMPE DRAIN BY A.D.o.T.,.•.
Xl 16.875 11.000 8970.000 10530.000.. 550.000 190.000 240.000
GR 1121.500 8880.000 1109.000 8970.000 •. 1108.000 9425.000 1100.000
GR 1085.000 9700.000 1081. 200 9820.000·' 1080.900 9940.000 1080.900
GR 1109.500 10530.000 .000 .000 I .000 .000 .000

I

.000 .000 4.100 9460.000 !10490.000 .000. .000
DOWNSTREAM SECTION OF 1-10 BRIDGE. CROSS-SECTION PER FIELD MEASUREMENT
MARCH 21, 1989. I

Xl 16.882 38.000 9445.000 10529.000! 40.000 40.000 40.000
X3 10.000 .000 .000 .000 I .000 .000 .000
GR 1125.000 9400.000 1115.000 9445.000 I 1100.000 "9480.000 1100.000
GR 1115.000 9577.500 1115.000 9583.500 i 1088.000 9583.500 1082.000
GR 1115.000 9713.000 1115.000 9719.000 i 1082.000 9719.000 1082.000
GR 1115.000 9854.500 1082.000 9854.500 I 1082.000 9984.000 1115.000
GR 1082.000 9990.000 1082.000 10119.500 I 1115.000 10119.500 1115.000
GR 1082.000 10255.000 1115.000 10255.000 I 1115.000 10261.000 "1082.000
GR 1115.000 10390,500 1115.000 10396.500 I 1082.000 10396.500 1084.000
GR 1100.000 10445.000 1115.000 10529.000 I 1124.000 10560.000 .000

.000 .000 4.100 9470.000 110480.000 .000· .000
UPSTREAM SECTION OF 1-10 BRIDGE. CROSSiSECTION PER FIELD MEASUREMENT
MARCH 21, 1989, I
DISTANCE BETWEEN CROSS-SECTIONS AS LIS~EDON THE Xl CARD HAVE BEEN
CHANGED FROM 114' FOR THE LOB, ROB &'CPNL TO 165' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTION~AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AV~NUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" ANpAS REFERENCED AS THE AUGUST
1982 A.D,O.T. TOPO BASE MAP AT THE "T"lCARD LOCATION IN THE HEC2
OF THE U.S. ARMY CORPS OF ENGINEERS' rALT RIVER FLOOD INSURANCE STUDY

Xl 16.904 38.000 9445.000 10529.000! 165.000 165.000 165.000
X2 .000 .000 .000 1115.000 i 1124.000 .000 .000
GR 1125.000 9400.000 1115.000 9445.000 I 1100.000 9480.000 1100.000
GR 1115.000 9577.500 1115.000 9583.500 I 1088.000 9583.500 1082.000
GR 1115.000 9713,000 1115.000 9719.000 I 1082,000 9719.000 1'082.000
GR 1115.000 9854.500 1082.000 9854.500 I 1082.000 9984.000 1115.000

~: ~~:~:~~~ 1~~:~:~~~ ~~~~::~: ~:~~::~:: I t~~~::~: ~~~~~:~~: ~~~~:~~~
GR 1115.000 10390.500 1115.000 10396.500 I. 1082.000 10396.500 1'084.000
GR 1100.000 10445.000 1115.000 10529,000 1124.000 10560.000 .000

I

.000 .000 4.100 9468.000 I 10498.000 .000 .000
CHANNEL CROSS-SECTION GEOMETRY IS BAS~D UPON TOPO FURNISHED BY BOYLE

I

ENGINEERING, DEC.1987. I
DISTANCE BETWEEN CROSS-SECTIONS AS LIS:TEDON THE Xl CARD HAVE BEEN
CHANGED FROM 120' FOR THE LOB, ROB &. lHNL TO 90' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIO S AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL A~NUE TO SCOTTSDALE ROAD,

I
I
I

I

I

I
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.000
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.000

.000

,000
.000

.000
8660.000
9530.000
9755.000

.000

.000
9520,000
0420.000

.000

.000
9470.000
9650.000

110485.000
.000

.000
1108,000
1112.000
1082.000

.000

.000
1110.000
1082.000
_ .000

,000
1108.000
1082.000
1108.000

.000

.040 11120.000

.000 .000

.040 10910.000

.000 .000

.040 11235.000

.000 .000

.000
9 05.000
9 40,000

.000

.000
8440.000
9515.000
9675.000

10910.000

.000
8 20.000
9 25.000

10 20.000
.000

220.000
1107. 200
1110.000
1084.000
1112.000

186.000
1108.000
1082.000

.000

200.000
1107. 000
1082.000
1082.000

.000

200.000
8230.000
9595.000

10080.000
.000

186.000 186.000
1107.000 8440.000
1084.000 9620.000
1112.000 11120.000

200.000
1106.900
1090.000
1082.000

.000

12:05:0503-10-92

NH
ET

NH
ET

I
~ ..

I
4.000 .150 8620.000 .025 I 9625.000 .030 10420.000

.000 .000 4.100 9540.000 ~1.0485.000 .000 .. 000
CHANNEL CROSS-SECTION GEOMETRY IS BASEDlypON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADI~G AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPOR/TPROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1980. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES. I

Xl 17,091 17.000 9625.000 10420.000 I'

GR 1114.000 7145.000 1108.000 7900.000
GR 1110.000 9535.00n 1110.000 9540.000 i
GR 1084.000 9715.000 1084.000 9920.000 I
GR 1110.000 11010.000 1112.000 11235.000 1

I
4,000 .150 8440.000 .025 i 9620.000 .035 10420.000

.000 .000 4.100 9565.000 110490.000 .000 .000
DISTANCE BETWEEN CROSS-SECTIONS AS LIS~ED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' FOR THE LOB, ROB &C~NL TO 186' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTION~ AS.INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AV~NUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" AN~ASREFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "T" ICARD LOCATION IN THE HEC2
OF THE U.S. ARMY CORPS OF ENGINEERS' ~ALTRIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASE~ UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRAD~NG AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPO~T PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 19~J. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES. !

Xl 17,129 13.000 9620.000 10420.000 I
GR 1109.000 7360.000 1108.000 7465.000 I
GR 1110.000 9540.000 1110.000 9565.000 1
GR 1108.000 10490.000 1110.000 10665.000' 1

I4.000 .100 8290.000 ,025 i 9675.000 .030 10420.000
.000 .000 4.100 9570,000 110495.000 .000 ,000
DISTANCE BETWEEN CROSS-SECTIONS AS LISnED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' FOR THE LOB, ROB &CHNLTO 220' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTION~ AS INDICATED ON WORK MAPS ,
TITLED "SALT RIVER CHANNEL, CENTRALAV~NUE TO SCOTTSDALE ROAD, '
8-10-82, MARICOPA COUNTY, SHEET 2B" AN~AS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE "T" ICARD LOCATION IN THE HEC2 '
OF THE U,S. ARMY CORPS OF ENGINEERS' ~ALT RIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASE~UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADDNG AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1'981. REFER TO. ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES. I

Xl 17.167 19.000 9675.000 10420.600 220.000 220.000
GR 1109.000 7400.000 1108.000 7475.000 1107.300 8290.000
GR 1108.000 9330,000 1108.000 9460.000 1108.000 9505.000
GR 1110.000 9545.000 1110.000 9570.000 1086.000 9620.000
GR 1082.000 10420,000 1108.000 10495,000 1110.000 10670.000

NH
ET
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•
NH 4.000 .100 8200.000 .025 9685.000 .030 10425.000 .040 10900.000 .000
ET .000 .000 4.100 9545.000 10495.000 .000 .000 .000 .000 .000

CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE

• ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO.'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

Xl 17.205 21.000 9685.000 10425.000 80.000 80.000 80.000 .000 .000 .000
GR 1108.000 7360.000 1109.000 7430.000 1108.000 7480.000 1107.500 8200.000 1107.300 8440.000

• GR 1108.000 8580.000 il08.000 9400.000 1108.000 9500.000 1110.000 9510.000 1112.000 9530.000
GR 1112.500 9545.000 1110.000 9555.000 1086.000 9630.000 1084.000 9685.000 1082.000 9950.000
GR 1082.000 10035.000 1082.000 10250.000 1082.000 10425.000 1108.000 10495.000 1110.000 10675.000
GR 1112.000 10900.000 .000 .000 .000 .000 .000 .000 .000 .000

NH 4.000 .100 8110.000 .025 9685.000 .030 10400.000 .040 10890.000 .000

• ET .000 .000 4.100 9535.000 10500.000 .000 .000 .000 .000 .000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACH~ENT D I ...

FOR PROPOSED,AIRPORT PROPERTY GRA~ES. :; ~.
. \:" ('"

, I ~t.

• Xl ' 17.242 20.000 9685.000 10400:000 120.000 120.000 120.000 .000 .000 .000
GR 1108.000 7455.000 1108.000 7730.000 1107.500 8100.000 1108.000 8380.000 1107.300 8460.000
GR 1108.000 8540.000 1108.000 9470.000 1110.000 9480.000 1112.000 9490.000 1112.500 9525.000
GR 1113.000 9535. 000 1088.000 9625.000 1086.000 9675.000 1084.000 9685.000 1082.000 10270.000
GR 1082.000 10400.000 1084.000 10425.000 1108.000 10500.000 1110.000 10680.000 1112.000 10890.000

• NH 4.000 .065 8340.000 .025 9690.000 .030 10400.000 .040 10890.000 .000
ET .000 .000 4.100 9530.000 10510.000 .000 .000 .000 .000 .000

CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO.'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D

• FOR PROPOSED AIRPORT PROPERTY GRADES.
Xl 17.280 22.000 9690.000 10400.000 200.000 200.000 200.000 .000 .000 .000
GR 1108.000 7480.000 1108.000 7870.000 1108.000 8130.000 1118.000 8130.000 1118.000 8340.000
GR 1108.000 8340.000 1107.300 8490.000 1108.000 8510.000 1108.000 9510.000 1114.000 9530.000
GR 1113.700 9570.000 1110.000 9580.000 1088.000 9615.000 1086.000 9670.000 1084.000 9690.000
GR 1082.800 10000.000 1084.000 10360.000 1086.000 10400.000 1088.000 10430.000 1108.000 10510.000

• GR 1110.000 10700.000 1112.000 10890.000 .000 .000 .000 .000 .000 .000

NH 4.000 .065 8330.000 .025 9695.000 .030 10360.000 .040 10890.000 .000
ET .000 .000 4,100 9570.000 10500.000 .000 .000 .000 .000 .000
Xl 17.318 27.000 9695.000 10360.000 200.000 200.000 200.000 .000 .000 .000
GR 1108.000 7480.000 . 1108.000 7640.000 1118.000 7640.000 1118.000 7800.000 1108.000 7800.000

• GR 1108.000 8130.000 1118.000 8130.000 1118.000 8330.000 1108.000 8330.000 1108.000 8470.000
GR 1107. 500 8515.000 1108.000 8575.000 1108.000 9510.000 1112.000 9525.000 1114.000 9530.000
GR 1114.000 9540.000 1110.000 9565.000 1088.000 9610.000 1088.000 9665.000 1084.000 9695.000
GR 1083.100 10000.000 1084.000 10360.000 1086.000 10400.000 1088.000 10455.000 1108.000 10520.000
GR 1110.000 10745.000 1112.000 10890.000 .000 .000 .000 .000 .000 .000

•

•
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NH 5.000 .065 8340.000 .025 I 9690.000 .030 10380.000 .040 10550.000 .100
NH 11009.000 .000 .000 .000 I .000 .000. .000 .000 .000 .000
ET .000 .000 4.100 9550.000 I 10540.000 .000 -. .000 .000 .000 .000

17.356 THRU 17.833; CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO •FURNISHED BY BOYLE ENGINEERING, DEC. 1987, FOR THE LEFT LEVEE AND THE
CORPS' CROSS-SECTIONS FOR THE RIGHT BA¥K. '
RIGHT OVERBANK IS ASSUMED INEFFECTIVE FLOW.

Xl 17.356 32.000 9690.000 10380.000 i 200.000 200.000 200.000 .000 .000 .000
GR 1110.000 7500.000 1108.500 8120.000 I 1118.000 8120.000 1118.000 340.000 1108.500 8340.000
GR 1108.000 8380.000 1108.000 9510.00Q I 1110.000 9515.000 1112.000 525.000 1114.000 9535.000 •GR 1114.700 9550.000 1088.000 9615.000 I 1088.000 9670.000 1084.000 690.000 1083.400 0000.000
GR 1082.500 10190.000 1084.000 10380.0001 1090.000 10425.000 1090.000 1 470.000 1097.000 0515.000
GR 1092.000 10550.000 1086.300 10591.900 I 1096.400 10645.400 1092.600 1 688.000 1093.000 0757.500
GR 1096.700 10783.000 1102.200 10800.600 I 1110.800 10807.100 1113.300 1 851.600 1114.600 0934.200
GR 1112.600 10993.700 1112.500 11009.000 , .000 .000 .000 .000 .000 .000

i

I •NH 4.000 .065 8690.000 .025 I 9700.000 .030 10370.000 .040 10548.000 .000
ET .000 .000 4.100 9550.000 I 10548.000 .000 .000 .000 .000 .000

THE FOLLOWING MESSAGE IS TAKEN FROM THE HEC2 PRINTOUT OF THE U.S. ARMY
• I

CORPS OF ENGINEERS 1983-1984 STUDY (FE~A FIS).
"FROM STATION 17.394 TO STATION 21.102~ ALL HYDRAULIC
DATA WAS OBTAINED FROM HNTB ENGINEERIN .FIRM •HNTB IS THE DESIGN CONTRACTOR OF AIRPORT CHANNELIZATION

/

I, .

PROJECT. IN PHOENIX CALL MR. BOB MILLfR,(602) 957-1931,
IN KANSAS CITY, MR. DICK SHliAB (816)3 3-4800."

Xl 17.394 21.000 9700.000 10370.000 l 100.000 200.000 200.000 .000 .000 .000
GR 1110.000 7525.000 1108.400 7640.000 I 1108.500 8150.000 1118.000 150.000 1118.000 8350.000
GR 1108.500 8350.000 1107.900 8650.000 I 1108.000 8690:000 1108.000 510.000 1114.000 9535.000 •GR 1115.000 9550.000 1110.000 9575.000 f 1090.000 9615.000 1088.000 680.000 1084.000 9700.000
GR 1083.700 10000.000 1083.000 10290.000 I 1084.000 10370.000 1090.000 1 425.000 1090.600 10500.000
GR 1114.600 10548.000 .000 .000 r .000 .000 .000 .000 .000 .000

1

NH 4.000 .065 8650.000 .025 ~. 9705.000 .030 10380.000 .040 10548.000 .000
ET .000 .000 4.100 9550.000 f 10548.000 .000 .000 .000 .000 .000 •Xl 17.432 24.000 9705.000 10380.000 r 100.000 200.000 200.000 .000 .000 .000
GR 1110.000 7650.000 1109.500 8030.000 ! 1108.500 8440.000 1118.000 440.000 1118.000 8650.000

1108.000 8650.000 1108.000 i 1110.000 9515.000 1112.000 525.000 1114.000 9535.000GR 9510.000 f

GR 1115.000 9550.000 1110.000 9575.000 1090.000 9620.000 1090.000 670.000 1084.000 9705.000
GR 1084.000 9730.000 1084.000 10000.000 I 1084.300 10170.000 1084.000 1 300.000 1084.000 10380.000
GR 1090.000 10420.000 1092.000 10480.000 i 1091.100 10500.000 1114.900 1 548.000 .000 .000 •i

I
NH 4.000 .065 8795.000 .025 ! 9700.000 .030 10480.000 .040 10547.000 .000
ET .000 .000 4.100 9550.000 i 10541.000 .000 .000 .000 .000 .000
Xl 17.453 18.000 9700.000 10480.000 I 112.000 112.000 112.000 .000 .000 .000
GR 1110.000 7670.000 1109.500 8060.000 i 1108.000 8795. 000 Il08.000 510.000 1114.000 9525.000
GR 1115.000 9550.000 1112.000 9570.000 I 1092.000 9615.000 1090.000 680.000 10~6.000 9700.000 •GR 1084.000 9860.000 1063.000 9940.000 I 1084.000 9980.000 1084.000 1 370.000 1092.000 10425.000
GR 1092.000 10480.000 1091.500 10500.000 I 1114.900 10547.000 .000 .000 .000 .000

I
I
I
I

!
1
I •I
I

I
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•
NH 4.000 .045 8805.000 .025 9700.000 .030 10480.000 .040 10547.000 .000
ET .000 .000 4.100 9550.000 10547.000 .000 .000 .000 .000 .000
Xl 17.459 18.000 9700.000 10480.000 31.000 31.000 31.000 .000 .000 .000

• GR 1110.000 7690.000 1109.500 8060.000 1108.000 8805.000 1108.000 9510.000 1114.000 9535.000
GR 1115.000 9550.000 1112.000 9570.000 1092.000 9615.000 1090.000 9680.000 1086.000 9700.000
GR 1084.000 9880.000 1083.000 9940.000 1084.000 9980.000 1084.000 10370.000 1092.000 10425.000
GR 1092.000 10480.000 1091.600 10500.000 1114.900 10547.000 .000 .000 .000 .000

NH .000 .045 8560.000 .025 9705.000 .030 10360.000 .040 10547.000 .000

• ET .000 .000 4.100 9560.000 10547.000 .000 .000 .000 .000 .000
Xl 17.470 16.000 9705.000 10360.000 57. 000 57.000 57.000 .000 .000 .000
GR 1110.000 7765.000 1108.000 8560.000 1108.000 9510.000 1110.000 9520.000 1114.000 9540.000
GR 1115.000 9560.000 1092.000 9620.000 1090.000 9680.000 1086.000 9705.000 1084.000 9890.000
GR 1084.000 9965.000 1084.000 10275.000 1084.000 10360.000 1092.000 10425.000 1091.700 10500.000
GR 1115.000 10547. 000 .000 .000 .000 .000 .000 .000 .000 .000

• NH 4.000 .045 8580.000 .025 9700.000 .030 10425.000 .040 10546.000 .000
ET .000 .000 4.100 9555.000 10546.000 .000 .000 .000 .000 .000
Xl 17.486 18.000 9700.000 10425.000 84.000 84.000 84.000 .000 .000 .000
GR 1110.000 7815.000 1108.000 8580.000 1108.000 9520.000 1110.000 9525.000 1114.000 9540.000
GR 1115.800 9555.000 1114.000 9575.000 1092.000 9620.000 1086.000 9700.000 1084.000 9890.000

• GR 1083.500 9940.000 1084.000 9970.000 1084.400 10200.000 1084.000 10345.000 1084.000 10380.000
GR 1092.000 10425.000 1092.000 10500.000 1115.100 10546.000 .000 .000 .000 .000

NH 4.000 .045 8660.000 .025 9710.000 .030 10425.000 .040 10546.000 .000'
ET .000 .000 4.100 9555.000 10546.000 .000 .000 .000 .000 .000
Xl 17. 498 18.000 9710.000 10425.000 68.000 68.000 68.000 .000 .000 .000

• GR 1110.000 7810.000 1108.000 8660.000 1108.000 9515.000 1110.000 9525.000 1114.000 9540.000
GR 1115.800 9555.000 1114.000 9575.000 1092.000 9620.000 1086.000 9710.000 1086.000 9785.000
GR 1084.000 9910.000 1084.000 9930.000 1084.400 10200.000 1084.000 10335.000 1084.000 10380.000
GR 1092.000 10425.000 1092.200 10500.000 1115.200 10546.000 .000 .000 .000 .000

NH 4.000 .045 8880.000 .025 9695.000 .030 10390.000 .040 10546.000 .000

• ET .000 .000 4.100 9555.000 10546.000 .000 .000 .000 .000 .000
Xl 17. 508 16.000 9695.000 10390.000 48.000 48.000 48.000 .000 .000 .000
GR 1110.000 7810.000 1109.300 8315.000 1108.000 8865.000 1108.000 9510.000 1114.000 9535.000
GR 1116.000 9555.000 1092.000 9615.000 1090.000 9675.000 1088.000 9695.000 1086.000 9750.000
GR 1086.000 9800.000 1084.000 9940.000 1084.000 10390.000 1092.000 10425.000 1092.300 10500.000
GR 1115.200 10546.000 .000 .000 .000 .000 .000 .000 .000 .000

• NH 4.000 .045 8910.000 .025 9685.000 .030 10405.000 .040 10545.000 .000
ET .000 .000 4.100 9550.000 10545.000 .000 .000 .000 .000 .000
Xl 17.536 20.000 9685.000 10405.000 150.000 150.000 150.000 .000 .000 .000
GR 1110.000 8130.000 1108.600 8370.000 1108.000 8910.000 1108.000 9510.000 1114.000 9530.000
GR 1115.800 9550.000 1092.000 9610.000 1090.000 9670.000 1088.000 9685.000 1086.000 9790.000

• GR 1086.000 9825.000 1085.000 10065.000 1086.000 10125.000 1084.300 10270.000 1086.000 10310.000
GR 1086.000 10355.000 1088.000 10405.000 1092.000 10425.000 1092.700 10500.000 1115.400 10545.000

•

•
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•
NH 4.000 .065 8970.000 .025 9690.000 .030 10400.000 .040 10545,000 .000
ET .000 .000 4.100 9530,000 10545.000 .000 .000 .000 .000 .000
Xl 17.568 17.000 9690.000 10400.000 170.000 170.000 170.000 .000 .000 .000
GR 1110,000 7900.000 1110.000 8660.000 1108.000 8970.000 1108.000 490.000 1114.000 9515.000 •GR 1115.800 9530.000 1094.000 9595.000 1092.000 9645.000 1088.000 690.000 1086.000 9825.000
GR 1086.000 10180.000 1084.600 10240.000 1086:000 10325.000 1088.000 1 400.000 1092.000 10415.000
GR 1093.200 10500.000 1115.500 10545.000 .000 .000 .000 .000 .000 .000

NH 4.000 .065 9035.000 .025 9640.000 .030 10400.000 .040 10544,000 .000
ET ,000 ,000 4.100 9520.000 10544.000 .000 .000 .000 .000 .000 •Xl 17.606 20.000 9640.000 10400.000 200.000 200.000 200.000 .000 .000 ,000
GR 1110.000 8320.000 1109.500 8950.000 1108.000 9035.000 1108.000 480.000 1116.000 9505,000
GR 1116.000 9520.000 1110.000 9545. 000 1100.000 9565.000 1094.000 580.000 1092.000 9640.000
GR 1088.000 9760.000 1088.000 10060.000 1086.000 10155.000 1084.700 1 185.000 1086.000 10210.000
GR 1088.000 10285.000 1088.000 10400.000 1092.000 10420.000 1093.800 1 500.000 1115.700 :10544.000

•NH 4.000 .065 9100.000 .025 9690.000 .030 10425.000 .040 10543.000 .000
ET .000 .000 4.100 9505.000 10543.000 .000 .000 .000 .000 .000
Xl 17. 644 23.000 9690.000 10425.000 200.000 200.000 200.000 .000 .000 .000
GR 1110.000 8460.000 1109,700 9010.000 1108.000 9100.000 1108.000 470.000 1116.000 9500.000
GR 1115.800 9505.000 1094.000 9570.000 1094.000 9615.000 1088.000 690.000 1087.000 9740.000
GR 1088.000 9810.000 1089.000 9890.000 1088.000 10000.000 1087.000 1 015.000 1088.000 10040.000 •GR 1088.000 10105.000 1086.000 10150.000 1085.000 10180.000 1088.000 1 220.000 1090.000 '10425.000
GR 1092.000 10435.000 1094.300 10500.000 1115.900 10543.000 .000 .000 .000 .000

NH 4.000 .065 9170.000 .025 9650.000 .030 10415.000 .040 10543.000 .000
ET ,000 .000 4.100 9495.000 10543.000 .000 .000 .000 .000 .000
Xl 17. 682 18.000 9650.000 10415. 000 200.000 200.000 200.000 .000 .000 .000 •GR 1110.000 8640.000 1110.000 9160.000 1108.000 9170.000 1108.000 450.000 1116.000 9480.000
GR 1116.000 9495.000 1094.000 9560.000 1094.000 9605.000 1088.000 650.000 1088.000 9755.000
GR 1088.000 10020.000 1088.000 10120.000 1086.000 10195.000 1088.000 1 235.000 1090.000 10415.000
GR 1092,000 10425.000 1094.800 10500.000 1116.100 10543.000 .000 .000 .000 .000

NC .040 .040 .030 .000 .000 .000 .000 .000 .000 .000 •ET .000 .000 4.100 9490.000 10542.000 .000 .000 .000 ,000 .000
Xl 17.720 17.000 9620.000 10415.000 200.000 200.000 200.000 .000 .000 ,000
GR 1112.000 8780.000 1110.000 9220.000 1108.000 9225.000 1108.000 440.000 1116.000 9470.000
GR 1116,600 9490.000 1096.000 9545.000 1094.000 9595.000 1091.000 620.000 1090.500 ,10030.000
GR 1088.000 10140.000 1087.500 10190.000 1090.000 10240.000 1090.000 1 415.000 1092.000 10425.000
GR 1095.400 10500.000 1116.300 10542.000 .000 .000 .000 .000 .000 ,000 •
ET .000 .000 4.100 9475.000 10541.000 .000 .000 .000 .000 .000
Xl 17.758 17.000 9800.000 10400.000 200.000 200.000 200.000 .000 .000 .000
GR 1112.000 8980.000 1110.000 9265.000 1110.000 9425.000 1112.000 440.000 1116.000 9450.000
GR 1117.000 9475.000 . 1096.000 9535.000 1096.000 9585.000 1092.000 630.000 1090.000 9650.000
GR 1090.000 9800.000 1089.000 9930.000 1088.000 10180.000 1088.000 1 235.000 1090.000 10400.000 •GR 1095.900 10500.000 1116.500 10541.000 .000 .000 .000 ,000 .000 .000

•

•
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•
ET .000 .000 4.100 9470.000 10529.000 .000 .000 .000 .000 .000
Xl 18.036 12.000 9806.600 10230.600 180.000 220.000 200.000 .000 .000 .000
GR 1118.500 9462.300 1118.000 9463.300 1099.700 9500.000 1099.700 9500.000 1099.700 9806.600
GR 1093.700 9818.600 1093.700 10218.600 1099.700 10230.600 1099.700 10500.000 1099.700 0500.000 '.GR 1118.000 10536.700 1118.500 10537.700 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9471.000 10528.000 .000 .000 .000 .000 .000
Xl 18.074 12.000 9803.400 10277.400 180.000 220.000 200.000 .000 .000 .000
GR 1119.200 9461. 900 1118.700 9462.900 1100.200 9500.000 1100.200 500.000 1100.200 9803.400
GR 1094.200 9815.400 1094.200 10215.400 1100.200 10277.400 1100.200 1 500.000 1100.200 10500.000 •GR 1118.700 10537.100 1119.200 10538.100 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9471. 000 .000 .000 .000 .000 .000 .000
Xl 18.112 12.000 9800.200 10224.200 180.000 220.000 200.000 .000 .000 .000
GR 1120. 000 9461.500 1119.500 9462.500 1100.700 9500.000 1100.700 500.000 1100.700 9800.200
GR 1094.700 9812.200 1094.700 10212.200 1100.700 10224.200 1100.700 1 500.000 1100.700 10500.000 •GR 1119.500 10537.500 1120.000 10538.500 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9472.000 10516.000 .000 .000 .000 .000 .000
Xl 18.150 12.000 9797.000 10221.000 180.000 220.000 200.000 .000 .00'0 .000
GR 1120.700 9461.100 1120.200 9462.100 nOI. 300 9500.000 1101. 300 500.000 1101. 300 9797.000
GR 1095.300 9809.000 1095.300 10209.000 1101. 300 10221. 000 1101.300 1 489.000 1101. 300 10489.000 4t.GR 1120.200 10526.900 1120.700 10527.900 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9474.000 10339.000 .000 .000 .000 .000 .000
Xl 18.188 12.000 9793.800 10217.800 180.000 220.000 200.000 .000 .000 .000
GR 1121.000 9461.500 1120.500 9462.500 1101. 800 9500.000 1101.800 500.000 1101. 800 9793.800
GR 1095.800 9805.800 1095.800 10205. ~O 1101.800 10217.800 1101. 800 1 313.900 1101. 800 10313.900 •GR 1120.500 10351.400 1121.000 10352.400 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9473.000 10352.000 .000 .000 .000 .000 .000
Xl 18.216 12.000 9791.300 10215.400 140.000 160.000 150.0.00 .000 .000 .000
GR 1121. 300 9461. 800 1120.800 9462.800 1102.200 9500.000 1102.200 500.000 1102.200 •9791.300
GR 1096.200 9803.300 1096.200 10203.400 1102.200 10215.400 H02.200 1 326.000 1102.200 10326.000 •GR 1120.800 10363.200 1121. 300 10364.200 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9471.000 10465.000 .000 .000 .000 .000 .000
Xl 18.254 12.000 9788.300 10212. 300 180.000 220.000 200.000 .000 .000 .000
GR 1121. 600 9462.200 1121.100 9463.200 1102.700 9500.000 1102.700 500.000 1102.700 .9788.300
GR 1096.700 9800.300 1096.700 10200.300 1102.700 10212.300 1102.700 1 436.900 1102.700 [0436.900 •GR 1121.100 10473.800 1121.600 10474.800 .000 .000 .000 .000 .000 .000

ET .000 .000 4.100 9470.000 10529.000 .000 .000 .000 .000 .000
Xl 18.292 12.000 9788.000 10212.000 190.000 210.000 200.000 .000 .000 .000
GR 1121. 900 9462.600 . 1121.400 9463.600 1103.200 9500.000 n03.200 500.000 1103.200 9788.000
GR 1097.200 9800.000 1097.200 10200.000 1103.200 10212.000 H03.200 1 500.000 1103.200 lOSOO.OOO •GR 1121. 400 10536.400 1121.900 10537.400 .000 .000 .000 .000 .000 .000

•

•
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•
ET .000 .000 4.100 9471.000 10528.000 .000 .000 .000 .000 .000
Xl 18.330 12.000 9788.000 10212.000 200.000 200.000 200.000 .000 .000 .000
GR 1122.200 9463.000 1121.700 9464.000 1103.700 9500.000 1103.700 9500.000 1103.700 9788.000

.' GR 1097.700 9800.000 1097.700 10200.000 1103.700 10212.000 1103.700 10500.000 1103.700 10500.000
GR 1121. 700 10536.000 1122.200 10537. 000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9471. 000 10528.000
CROSS-SECTION FROM CORP OF ENGINEERS RUN ***** ADDED *****

Xl 18.367 12.000 9788.000 10212.000 200.000 200.000 200.000 .000 .000 .000

• GR 1122.600 9463.400 1122.100 9464.400 1104.200 9500.000 1104.200 9500.000 1104.200 9788.000
GR 1098.200 9800.000 1098.200 10200.000 1104.200 10212.000 1104.200 10500.000 1104.200 10500.000
GR 1122.100 10535.600 1122.600 10536.600 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9542.000 10527.000
CROSS-SECTION FROM CORP OF ENGINEERS RUN ***** ADDED *****

• Xl 18.405 12.000 9788.000 10212.000 200.000 200.000 200.000 .000 .000 .000
GR 1122.900 9463.800 1122.400 9464.800 1104.800 9500.000 1104.800 9500.000 1104.800 9788.000
GR 1098.800 9800.000 1098.800 10200.000 1104.800 10212.000 1104.800 10500.000 1104.800 10500.000
GR 1122.400 10535.200 1122.900 10536.200 .000 .000 .000 .000 .000 .000

CROSS-SECTION FROM CORP OF ENGINEERS RUN ***** ADDED *****

• THIS CROSS-SECTION EQUATES TO ADOT CROSS-SECTION 100+35
Xl 18.417 12.000 10020.000 11105.000 65.000 55.000 60.000 .000 .000 .000
GR 1125.000 10000.000 1125.000 10010.000 1122.000 10020.000 1105.000 10056.000 1104.000 10340.000
GR 1100.000 10356.000 1097.200 10540.000 1100.000 10750.000 1105.000 10770.000 1105.000 11050.000
GR 1125.000 11105.000 1125.000 11150.000 .000 .000 .000 .000 .000 .000
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

•

•

•

•

•

•
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CCHV: .300 CEHV: .500
*SECNO 16.875

•

•

•

•

•

•

•

.08100000.00
12. 100000.00

10 0.90 9495.00
10 1.67 10536.67

1104.000

.00 .00100000. 0
O. 0.1000UO.00

.000 1080.80 9526. 0
.00 1089.24 10615. 4

16.83

16.73

*SECNO 16.829

FLOW DISTRIBUTION FOR SECNO:

STA: 9495. 10550.
PER Q: 100.0

AREA: 22479.5
VEL: 9.1

I
!

I
I
I

3470 ENCROACHMENT STATIONS: 9495.0 10545.0 !TYPE: 1 TARGET: 1050.000
GR STATIONS 9370, 9390 &9430 (THE TEMPrE DRAIN) WERE DELETED FROM
THE CORPS' CROSS-SECTION TO REFLECT LE1TBANK IMPROVMENTS AND
THE RELOCATION OF THE TEMPE DRAIN BY A.iD.O.T.

16.83 25.43 1106.33 .00 .00 1IU7.62 1.29 .25
205000. U. 205000. O. O. 22480. U. 279.

.02 .00 9.12 .UU .040 i .030 .040 .UOO
.000572 330. 510. 500. 2 I 0 0 .00

i
I

qWSEL: 1106.33

I

STA: 9526. 10630.
PER Q: 100.0

AREA: 25174.8
VEL: 8.1

FLOW DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS: 9526.0 10630.0' JTYPE: 1 TARGET:
CROSS-SECTION PER U.S. ARMY CORPS OF EM1GINEERS 1983-1984
STUDY (FEMA FIS) AND A.D.O.T. TOPO.

16.73 25.47 1106.27 .00 .00 1~07.30 1.03
205000. O. 205000. O. O. 2t5175. O.

.00 .00 8.14 .00 .040 1.030 .040
.000414 O. O. O. 0 I 0 0

i
qWSEL: 1106.27
I
!
!

•

•
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•
SECNO DEPTH CIlSEL CRIIlS IlSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIlA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IlTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 'rOPIlID ENDST

•
3470 ENCROACHMENT STATIONS: 9460.0 10510.0 TYPE: 1 TARGET: 1050.000

GR STATIONS 901D, 9130, 9140 &9180 IlERE DELETED AND GR STATIONS
9200, 9380 &9425 IlERE ADDED TO THE CORPS' CROSS-SECTION TO REFLECT.

• LEFT BANK IMPROVMENTS AND RELOCATION OF THE TEMPE DRAIN BY A.D.O.T.
16.88 25.50 1106.40 .00 .00 1107.86 1.46 .15 .08100000.00

205000. O. 205000. O. O. 21137. O. 399. 18. 100000.00
.02 .00 9.70 .00 .040 .030 .040 .000 1080.90 9460.00

.000706 550. 240. 190. 2 0 0 .00 1050.0010510.00

•

•



•

•

•

•

•

•

•

•

•

•

•

PAGE 14

OLOSS BANK ELEV
TWA LEFTIR GHT
EUlIN S TA
TOP1IID EDST

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

16.90

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

12:05:05

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

03-10-92

I
I
i

*SECNO 16.927 i

3470 ENCROACHMENT STATIONS: 9468.0 10498.0! TYPE: 1 TARGET: 1030.000
CHANNEL CROSS-SECTION GEOMETRY IS BAS~D UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC.1987. I
DISTANCE BETWEEN CROSS-SECTIONS AS LIS~ED ON THE Xl CARD HAVE BEEN
CHANGED FROM 120' FOR THE LOB, ROB &. dHNL TO 90' RESPECTIVELY .
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS
TITLED IISALT RIVER CHANNEL, CENTRAL A~ENUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2BII A"D AS REFERENCED AS THE AUGUST
1982 A.D.O. T. TOPO BASE MAP AT THE "T"I CARD LOCATION IN THE HEC2 .
OF THE U. S. ARMY CORPS OF ENGINEERS' [SALT RIVER FLOOD INSURANCE ~TUDY

i

I

I

I

STA: 9470. 10529.
PER Q: 100.0

AREA: 20799.6
VEL: 9.9

*SECNO 16.904

FLOW DISTRIBUTION FOR SECNO:

3265 DIVIDED FLOW

I
WSELK ~G

m:AL 1!1~

I
I

I

3370 NORMAL BRIDGE,NRD= 0 MIN ELTRD: 1124.00 MAk ELLC: 1115.00

I
! .

3470 ENCROACHMENT STATIONS: 9470.0 10480.0 ITYPE: 1 TARGET: 1010.000
UPSTREAM SECTION OF 1-10 BRIDGE. CROSSrSECTION PER FIELD MEASUREMENT
MARCH 21, 1989. i

DISTANCE BETWEEN CROSS-SECTIONS AS LI.SrE.D.. ON THE Xl CARD HAVE BEEN!
CHANGED FROM 114' FOR THE LOB, ROB &CPNL 'TO 165.' RESPECTIVELY ,
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS

I

TITLED IISALT RIVER CHANNEL, CENTRAL AV~NUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B 1I ANpAS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE IIT"iCARD LOCATION IN THE HEC2

16.90 OF ~~~60U'iio~~~~ CORPS.~~ ENGIN~~~S' 1~~~J1~IVER i~~~D INSU~~~CE STU~~1100000 00
205000. O. 205000. O. O. ~0800. O. 497. 23.10000.00

.03 .00 9.86 .00 .040 I .030 .040 .000 1082.00 9470 00
.000998 165. 165. 165. 2 I 0 0 .00 9'68.00 10480 00

I

I
rWSEL: 1106.60

I
I
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ET CARD STATIONS FROM 16.927 TO 17.833 HAVE BEEN CHANGED FROM THE
CORPS' TO FIT WITHIN EXISTrNG SECTIONS.

16.93 24.65 1106.65 .00 .00 1108.21 1.56 .07 .03 1086.00
205000. 8622. 190241. 6138. 1616. 18465. 1126. 540. 25. 1084.00

• .03 5.33 10.30 5.45 .040 .030 .040 .000 1082.00 9468.00
.000664 90. 90. 90. 2 0 0 .00 1030.00 10498.00

10498.
.1

105.4
2.5

CWSEL= 1106.6516.93

9600. 10405. 10425. 10475.
1.5 92.8 1.3 1.6

466.2 18465.3 392.9 627.3
6.7 10.3 6.8 5.1

9480. 9575.
.0 2.6

43.8 1106.4
2.0 4.9

FLOW DISTRIBUTION FOR SECNO=

STA= 9468.
PER Q=

AREA=
. VEL=

•

CCHV= .100 CEHV= .300
.. 1490 NH CARD USED

*SECNO 17.027

3470 ENCROACHMENT STATIONS= 9520.0 10500.0 TYPE= 1 TARGET= 980.000
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE

• IMPROVEMENTS TO THECALMAT CO.' S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.
DEPRESSIONS BELOW THE NORMAL CHANNEL GRADE BETWEEN SECTIONS 17.027
AND 17.129 AND SMALL STOCK PILES OF MATERIAL, ALL THE RESULT OF
MINING IN THE RIVER CHANNEL, WERE NOT MODELED.

4t 17.03 24.99 1106.99 .00 .00 1108.54 1.55 .33 .00 1082.00
205000. 5887. 192647. 6466. 781. 18915. 1231. 793. 37. 1082.00

.05 7.54 10.18 5.25 .025 .030 .040 .000 1082.00 9542.52
.000613 440. 528. 540. 2 0 0 .00 957.4810500.00

• FLOW DISTRIBUTION FOR SECNO= 17. 03 CWSEL= 1106.99

10500.
.5

361. 6
3.0

10445.
.5

239.8
4.5

1490 NH CARD USED
*SECNO 17. 053

STA= 9543. 9605. 10395. 10425.
PER Q= 2.9 94.0 2.1

AREA= 780.7 18915.4 629.7
VEL= 7.5 10.2 6.8

•
3470 ENCROACHMENTSTATIONS= 9535.0 10480.0 TYPE= 1 TARGET= 945.000

CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
.. ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE

IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D

•

•



•

•

•

PAGE 16

.08 .02 1082.00
866. 40. 108 .00
.000 10 2.00 9542.18
.00 9 7.82 10480.00

1.33
591.
.040

o

12:05:05

I
FOR PROPOSED AIRPORT PROPERTY GRADES. I
DISTANCE BETWEEN CROSS-SECTIONS AS LISj'ED ON THE Xl CARD HAVE BEEN
CHANGED FROM 200' TO 135' fOR THE LOB, ~OO' TO 160' FOR THE ROB &200'
TO 145' FOR THE CHNL PER MEASUREMENTSETWEEN CROSS-SECTIONS AS '
INDICATED ON WORK MAPS TITLED "SALT RIER CHANNEL, CENTRAL AVENUE TO
SCOTTSDALE ROAD, 8-10-82, MARICOPA COU~TY" SHEET 2B" AND AS REFERENCED
AS THE AUGUST 1982 A.D.O.T. TOPO BASE MAP AT THE "T" CARD LOCATION IN
THE HEC2 OF THE U.S. ARMY CORPS OF ENGINEERS' SALT RIVER FLOOD
INSURANCE STUDY. I

17.05 25.32 1107.32 .00 .00 1\08.65
205000. 5878.196498. 2624. 859. ZI021.

I

.05 6.85 9.35 4.44 .025 i .030
.000490 135. 145. 160. 2 I 0

03-10-92

1490 NH CARD USED
*SECNO 17.091

STA: 9542. 9610. 10455. 10480.
PER Q: 2.9 95.9 1.3

AREA: 858.7 21021.1 591.3
VEL: 6.8 9.3 4.4

FLOW DISTRIBUTION FOR SECNO: 17.05
I
dWSEL: 1107.32
i •

•

•

•

•

•

•
.04 1082.00
44. 108 .00

17. 09

I
1490 NH CARD USED I
*SECNO 17.129 r

3470 ENCROACHMENT STATIONS: 9565.0 10490.0 ITYPE: 1 TARGET: 925.000
DISTANCE' BETWEEN CROSS-SECTIONS AS LISfED ON THE Xl CARD HAVE BEEN

I

STA: 9547. 9595.
PER Q: 1.1

AREA: 412.5
VEL: 5.7

FLOW DISTRIBUTION FOR SECNO:

, i
3470 ENCROACHMENT STATIONS: 9540.0 10485.0 ITYPE: 1 TARGET: 945.000

CHANNEL CROSS-SECTION GEOMETRY IS BASE~ UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADtNG AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPO$T PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES. I

17.09 25.32 1107.32 .00 .00 Ji08.79 1.47 .10
205000. 9081. 192287. 3631. 1052. i9495. 801. 966.

i.06 8.63 9.86 4.53 .025 i .030 .040 .000 10 2.00 9547.37
.000556 200. 200. 200. 2 I 0 0 .00 9 5.93 10483.30

I
~WSEL: 1107.32
I

i
9625. 10420. 10483[

3.3 93.8 1.8
639.6 19495.2 801.4
10.5 9.9 4.5

•
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CHANGED FROM 200' FOR THE LOB, ROB &CHNL TO 186' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AVENUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" AND AS REFERENCED AS THE AUGUST

• 1982 A.D.O.T. TOPO BASE MAP AT THE "Til CARD LOCATIUN IN THE HEC2
OF THE U.S. ARMY CORPS OF ENGINEERS' SALT RIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D

• FOR PROPOSED AIRPORT PROPERTY GRADES.
17.13 25.50 1107.50 .00 .00 1108.92 1.42 .12 .01 1084.00

205000. 4427.196087. 4486. 584. 20280. 875. 1058. 48. 1082.00
.06 7.58 9.67 5.13 .025 .035 .040 .000 1082.00 9570.29

.000696 186. 186. 186. 2 0 0 .00 918.36 10488.65

• FLOW DISTRIBUTION FOR SECNO: 17.13 CYSEL: 1107.50

STA: 9570. 9620. 10420. 10489.
PER Q: 2.2 95.7 2.2

AREA: 584.1 20279.5 875.3
• VEL: 7. 6 9.7 5.1

1490 NH CARD USED
*SECNO 17.167

3470 ENCROACHMENT STATIONS: 9570.0 10495.0 TYPE: 1 TARGET: 925.000
4t DISTANCE BETWEEN CROSS-SECTIONS AS LISTED ON THE Xl CARD HAVE BEEN

CHANGED FROM 200' FOR THE LOB, ROB &CHNL TO 220' RESPECTIVELY
PER MEASUREMENTS BETWEEN CROSS-SECTIONS AS INDICATED ON WORK MAPS
TITLED "SALT RIVER CHANNEL, CENTRAL AVENUE TO SCOTTSDALE ROAD,
8-10-82, MARICOPA COUNTY, SHEET 2B" AND AS REFERENCED AS THE AUGUST
1982 A.D.O.T. TOPO BASE MAP AT THE liT" CARD LOCATION IN THE HEC2

• OF THE U.S. ARMY CORPS OF ENGINEERS' SALT RIVER FLOOD INSURANCE STUDY
CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

• 17.17 25.621107.62 .00 .00 1109.05 1.43 .13 .00 1084.00
205000. 16353. 184454. 4193. 1732. 19013. 947. 1168. 53. 1082.00

.07 9.44 9.70 4.43 .025 .030 .040 .000 1082.00 9574.94
.000510 220.· 220. 220. 1 0 0 .00 918.9910493.93

• FLOW DISTRIBUTION FOR SECNO: 17.17 CWSEL: 1107.62

STA: 9575. 9620. 9675. 10420. 10494.
PER Q: 1.5 6.5 90.0 2.0

AREA: 487.3 1244.5 19013.0 947. 3
VEL: 6.1 10.7 9.7 4.4

•

•



•

•

•

•

•

•

•

•

•

•

•

PAGE 18

OLOSS BANK LEV
TWA LEFT/RI HT
ELKIN SS A
TOPWID EN ST

.00 1084.00
55. 1082.00

10 2.00 9562. 1
9 1.77 10494.08

.07 .02 1084.00
1267. 57. 1082.00

.000 10 2.00 9554.16
.00 9 4.83 10498.99

HL
VOL
WTN
CORAR

1. 50
1493.

.040
o

HV
AROB
XNR
ICONT

I

I
I

JG
I

AlCH
~NCH
I,DC
i
I
I

WSELK
ALOB
XNL
ITRIAL

17.20

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCR
XLCH

12:05:05

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

03-10-92

FLOW DISTRIBUTION FOR SECNO:

1
3470 ENCROACHMENT STATIONS: 9545.0 10495.0 ITYPE: 1 TARGET: 950.000

CHANNEL CROSS-SECTION GEOMETRY IS BASEQ·UPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRAD~NG AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987 . REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.' i

17.20 25.65 1107.65 .00 .00 1~09.10 1.44 .04
205000. 18279. 182769. 3952. 1979. ~8724. 886. 1208.

.07 9.23 9.76 4.46 ,025 j.030 .040 .000
.000523 80. 80. 80. 1 i 0 0 .00

I
qWSEL:. 1107.65
I

STA: 9562. 9630. 9685. 10425. 10494'1
PER Q: 2.3 6.6 89.2 1.9 I

AREA: 733.1 1246.3 18723.5 886.4 I
IVEL: 6.4 10.9 9.8 4.5 I

I
1

f

3470 ENCROACHMENT STATIONS: 9535.0 10500.0 iTYPE: 1 TARGET: 965.000
CHANNEL CROSS-SECTION GEOMETRY IS BASErlUPON TOPO FURNISHED BY BOYLE
ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPO~T PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1'9~7. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.: t

17.24 25.68 1107.68 .00 .00 1109.18
205000. 17970. 178520. 8510. 1958. i7775.

I

.07 9.18 10.04 5.70 .025 i .030
,000567 120. 120, 120. 2 I 0

I
17.24 qWSEL: 1107.68

STA: 9554. 9625.9675. 9685. 10400j 10425. 10499.
PER Q: 2.2 5.4 1.2 87.1 !2.3 1.9

AREA: 697.0 1033.9 226.8 17774.8 617.0 876.0
VEL: 6.3 10.7 11.2 10.0 17.5 4.4

I

I
I
I
I
I

I

1490 NH CARD USED
*SECNO 17.205

FLOW DISTRIBUTION FOR SECNO:

1490 NH CARD USED
*SECNO 17. 242
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•

SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIWS WSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC

HV HL
AROB VOL
XNR WTN
ICONT CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

1490 NH CARD USED
*SECNO 17.280

3470 ENCROACHMENT STATIONS: 9530.0 10510.0 TYPE: 1 TARGET: 980.000
• CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO FURNISHED BY BOYLE

ENGINEERING, DEC. 1987 AND BY THE GRADING AND DRAINAGE PLAN FOR THE
IMPROVEMENTS TO THE CALMAT CO. 'S AIRPORT PROPERTY AS PREPARED BY
BARRETT CONSULTING GROUP INC., JUNE 1987. REFER TO ATTACHMENT D
FOR PROPOSED AIRPORT PROPERTY GRADES.

17.28 24.92 1107.72- .00 .00 1109.33 1.61 .12 .03 1084.00
• 205000. 19958.177478. 7564. 1903. 17200. 1399. 1363. 61. 1086.00

.08 10.49 10.32 5.41 .025 .030 .040 .000 1082.80 9583.63
.000619 200. 200. 200. 2 0 0 .00 925.23 10508.86

CWSEL: 1107.7217.28

9615. 9670. 9690. 10400. 10430. 10509.
.9 6.2 2.6 86.6 2.1 1.6

309.2 1139.4 454.3 17200.4 621.5 777.4
6.1 11.2 11.8 10.3 7.0 4.2

FLOW DISTRIBUTION FOR SECNO:

STA: 9584.
PER Q:

AREA:
VEL:

•

• 1490 NH CARD USED
*SECNO 17.318

•
3470 ENCROACHMENT STATIONS:

17.32 24.82 1107.92
205000. 21812. 165827.

.08 10.10 10.23
.000604 200. 200.

9570.0
.00

17362.
6.55
200.

10500.0 TYPE:
.001109.46

2159. 16206.
.025 .030

2 0

1 TARGET:
1.54 .12

2652. 1458.
.040 .000

o .00

930.000
.01 1084.00
66. 1084.00

1083.10 9570.00
930.00 10500.00

10400. 10455. 10500.
3.3 3.9 1.3

916.8 1150.6 584.8
7.4 6.9 4.5

CWSEL: 1107.9217.32

9665. 9695. 10360.
3.6 80.9

657.6 16206.1
11.4 10.2

STA: 9570. 9610.
PER Q: 1. 3 5.7

AREA: 405.7 1095.6
VEL: 6.3 10.7

FLOW DISTRIBUTION FOR SECNO:

•

1490 NH CARD USED
• *SECNO 17.356

3470 ENCROACHMENT STATIONS: 9550.0 10540.0 TYPE: 1 TARGET: 990.000

•

•



•

•

•

•

•

•

•

•

•

•

•

PAGE 20

10540.
.6

323.3
3.5

998.000
.02 1084.00
79. 1084.00

1 84.00 9578.84
55.83 10534.67

.11 .02 1084 00
1656. 74. 108 .00

.000 1083.00 9578 57
.00 956.65 10535 22

.12 .01 1084.00
1556. 70. 108 .00

.000 1082.50 9565 95
.00 974.04 10540 00

10535.
.5

310.2
3.6

1 TARGET=
1.57 .12

2522. 1753.
.040 .000

o .00

1.44
2751.

.040
o

17.36

12:05:05

9615. 9680.
.9 6.3 2.4

331.7 1248.8 444.3
5.8 10.3 11.2

9566. 9615. 9670.
1.5 5.6

494.1 1108.1
6.2 10.4

03-10-92

3470 ENCROACHMENT STATIONS:
17.43 24.29 1108.29

205000. 20136. 169300.
.10 9.89 10.35

.000623 200. 200.

1490 NH CARD USED
*SECNO 17.432

FLOW DISTRIBUTION FOR SECNO=

STA= 9579.
PER Q=

AREA=
VEL:

I
I
f

17.356 THRU 17.833; CHANNEL CROSS-SECTION GEOMETRY IS BASED UPON TOPO
FURNISHED BY BOYLE ENGINEERING, DEC. 1187, FOR THE LEFT LEVEE AND THE
CORPS' CROSS-SECTIONS FOR THE RIGHT BAIK. '
RIGHT OVERBANK IS ASSUMED INEFFECTIVE fLOW.

17.36 25.65 1108.15 .00 .00 1109.59
I

205000. 19402.169748. 15850. 2045. 17096.
.09 9.49 9.93 5.76 .025 [I .030

.000556 200. 200. 200. 2 0
I
I
fWSEL= 1108.15
I

9690. 10380
r

10425. 10470. 10515.
2.4 82.8 i 3.1 2.4 1.7

442.9 17096.1 ~51.6 816.6 659.1
10.9 9.9 f 6.7 6.1 5.2

I
I

1490 NH CARD USED
*SECNO 17.394 I
3470 ENCROACHMENT STATIONS= 9550.0 10548.0 ITYPE= 1 TARGET= 998.000

THE FOLLOWING MESSAGE IS TAKEN FROM TH~ HEC2 PRINTOUT OF THE U.S. ARMY
CORPS OF ENGINEERS 1983-1984 STUDY (FEM! FIS).
"FROM STATION 17. 394 TO STATION 21.102 1, ALL HYDRAULIC
DATA WAS OBTAINED FROM HNTB ENGINEERING FIRM
HNTB IS THE DESIGN CONTRACTOR OF AIRPO~T CHANNELIZATION
PROJECT. IN PHOENIX CALL MR. BOB MILL~R, (602) 957-1931,
IN KANSAS CITY, MR. DICK SHWAB (816) 3~3-4800."

17.39 25.21 1108.21 .00 .00 1~09.72 1.51
205000. 19843. 167738. 17419. 2025. Q6496. 2820.

.10 9.80 10.17 6.18 .025 I .030 .040
.000588 200. 200. 200. 2 f . 0 0

I
17.39 ~WSEL= 1108.21

9700. 103701. 10425. 10500.
I

81.8 i 3.9 4.0
16496.0 11166.7 1343.4

10.2 I 6.9 6.2
i
I
I
I

9550.0 10548.0 ITYPE=
.00 .00 ~109.86

15564. 2036. 116352.
6.17 .025 I .030
200. 2 I 0

I
i
1

I

FLOW DISTRIBUTION FOR SECNO=

STA=
PER Q=

AREA=
VEL:



•

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA _LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN EUHN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 17.43 CWSEL: 1108.29

•
STA: 9579. 9670. 9705. 10380. 10480. 10535.

PER Q: 5.7 4.1 82.6 6.1 1.5
AREA: 1291.0 745.2 16351.8 1889.2 632.9

VEL: 9.1 11.3 10.4 6.6 4.9

CWSEL: 1108.38

•

•

1490 NH CARD USED
*SECNO 17.453

3470 ENCROACHMENT STATIONS:
-17.45 25.38 1108.38

205000. 17401. 184571.
.10 9.47 10.12

.000624 112. 112.

FLOW DISTRIBUTION FOR SECNO:

9550.0
.00

3028.
4.90
112 .

17. 45

10547.0 TYPE:
.00 1109.93

1838. 18247.
.025 .030

1 0

1 TARGET:
1.55 .07
618. 1806.
.040 .000

o .00

997.000
.00 1086.00
81. 1092.00

1083.00 9578.17
955.71 10533.88

STA: 9578. 9615. 9680. 9700. 10480. 10500. 10534.
PER Q: .8 5.5 2.2 90.0 1.0 .5

AREA: 301.4 1128.9 407.4 18246.8 332.4 285.7
• VEL: 5.7 10.0 10.9 10.1 6.0 3.6

1490 NH CARD USED
*SECNO 17.459

•
3470 ENCROACHMENT STATIONS:

17.46 25.40 1108.40
205000. 17458. 184523.

.11 9.48 10.12
.000624 31. 31.

9550.0
.00

3019.
4.90
31.

10547.0 TYPE:
.00 1109.95

1841. 18239.
.025 .030

o 0

1 TARGET:
1.55 .02
616. 1821.
.040 .000

o .00

997.000
.00 1086.00
82. 1092.00

1083.00 9578.11
955.77 10533.88

• FLOW DISTRIBUTION FOR SECNO: 17. 46 CWSEL: 1108.40

1490 NH CARD USED

10534.
.5

284.5
3.6

9700. 10480. 10500.
2.2 90.0 1.0

407.9 18239.4 331.9
10.9 10.1 6.0

9615. 9680.
.8 5.5

302.5 1130.8
5.7 10.0

STA: 9578.
PER Q:

AREA:
VEL:

•

•

•



*SECNO 17.470

SEeNO DEPTH CWSEL
Q QLOB QCH
TIME VLDB VCH
SLOPE XLOBL XLCH

3470 ENCROACHMENT STATIONS:
17.47 24.32 1108.32

205000. 12008. 174215.
.11 6.34 11.06

.000719 57. 57.

03-10-92 12:05:05

CRIWS
QROB
VRDB
XLOBR

9560.0
.00

18778.
6.62
57.

I
I

vsm t
ALOB ACH
XNL XNCH
ITRIAL IDC

!

I
10547.0 i TYPE:

.00 1110.04
lS95. ~5746.

.040 I .030
2 I 0

r

HV HL
AROB VOL
XNR VTN
ICONT CORAR

1 TARGET:
1.71 .04

2835. 1848.
.040 .000

o. .00

OLOSS BANK ELEV
TWA LEFT/R GHT
ELMIN S TA
TOPVID EDST

987.000
.05 1086 00
83. 108 .00

1084.00 9577 42
956.11 10533 53

PAGE 22

•

•

•

•

•

•

•

•

•

•

991.000
.01 1086.00
87. 109 .00

1084.00 9586.12
946.60 10532.72

991. 000
.01 1086 00
85. 109 .00

1~83.50 9586 20
946.71 10532 91

10534.,
.5

278.7
3.8

1 TARGET:
1.60 .04

1502. 1920.
.040 .000

o .00

1 TARGET:
1.58 .06

1511. 1887.
.040 .000

o .00

17.49

17.47

3470 ENCROACHMENT STATIONS:
17.50 24.55 1108.55

205000. 20726. 175847.
.11 10.15 10.33

.000635 68. 68.

1490 NH CARD USED
*SECNO 17.498

1490 NH CARD USED
*SECNO 17.486

FLOW DISTRIBUTION FOR SECNO:

~WSEL: 1108.32

I
9620. 9680. 9705. 103601' 10425. 10500.

.7 3.4 1.8 85.0 I 4.8 3.9
347.5 1039.4 508.1 15746.5 1~21.0 1235.5

3.9 6.7 7.4 11.1 I 7.4 6.4

I
I

9111.0 10146.0 IlIP!'
.00 .00 1[10.11

I- -

8417. 1841. 117355.
5.57 .025 I .030
84. 2 I 0

I
I

i
~WSEL: 1108.52
t

I
STA: 9586. 9620. 9700. 10425. 105001. 10533.

PER Q: .8 8.2 86.9 3.6 I .5
AREA: 279.3 1562.0 17355.5 1239.4 ~71.9

IVEL: 5.6 10.7 10.3 6.0 i 3.5
I
I
i
I -

9555.0 10546.0 II TYPE:
.00 .00 1110.16

8427. 2041. 117026.
I5.61 .025 I .030

68. 1 I 0
~

I
I
I

I
i
I

3470 ENCROACHMENT STATIONS:
17.49 25.02 1108.52

. 205000. 18360. 178223.
.11 9.97 10.27

.000624 84. 84.

STA: 9577.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

•



•

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 17.50 CWSEL: 1108.55

STA: 9586. 9620. 9710. 10425. 10500. 10533.
PER Q= .8 9.3 85.8 3.6 .5

• AREA= 280.5 1760.6 17025.8 1234.7 267.7
VEL= 5.7 10.9 10.3 6.1 3.5

CWSEL= 1108.59

•

•

1490 NH CARD USED
*SECNO 17.508

3470 ENCROACHMENT STATIONS:
17.51 24.59 1108.59

205000. 17058. 174471.
.11 9.53 10.46

.000644 48. 48.

FLOW DISTRIBUTION FOR SECNO=

9555.0
.00

13471.
6.07
48.

17.51

10546.0 TYPE=
.00 1110.19

1790. 16680.
.025 .030

o 0

1 TARGET:
1.60 .03

2219. 1942.
.040 .000

o .00

991. 000
.00 1088.00
88. 1084.00

1084.00 9573.54
959.17 10532.71

10533.
.5

266.3
3.5

10425. 10500.
2.4 3.7

720.4 1232.5
7.0 6.1

9675. 9695. 10390.
2.1 85.1

391. 7 16680.3
10.9 10.5

STA= 9574. 9615.
PER Q= 1. 0 5.2

AREA: 343.8 1055.0
VEL= 5.9 10.2•

1490 NH CARD USED
*SECNO 17. 536

•
3470 ENCROACHMENT STATIONS:

17.54 24.31 1108.61
205000. 17049. 176594.

.12 10.04 10.75
.000727 150. 150.

9550.0
.00

11357.
6.16
150.

10545.0 TYPE:
.00 1110.32

1699. 16434.
.025 .030

2 0

1 TARGET=
1.71 .10

1843. 2012.
.040 .000

o .00

995.000
.03 1088.00
91. 1088.00

1084.30 9568.12
963.43 10531.55

• FLOW DISTRIBUTION FOR SECNO: 17.54 CWSEL= 1108.61

10532.
.5

251.0
3.7

9670. 9685. 10405. 10500.
1.7 86.1 5.1

294.2 16434.2 1592.1
11.6 10.7 6.5

1490 NH CARD USED

STA: 9568.
PER Q: 6.7

AREA= 1404.8
VEL= 9.7

•

•

•



•

•

•

•

•

•

•

•

•

•

•
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OLOSS BANK ELEV
TWA LEFT/R GHT
ELMIN S TA
TOPVID EDST

10531 .
.4

243.3
3.7

HL
VOL
II'TN
CORAR

1 TARGET: 1038.000
1.83 .18 .01 1088 00

1428. 2267. 104. 109.00
.040 .000 1085.00 9525 21

o .00 1004.10 10529.31

1 TARGET: 102 .000
1.89 .16 .05 1092 00

1871. 2179. 99. 108.00
.040 .000 1084.70 9547 45

o .00 982,63 10530 08

1108.77

HV
AROB
XNR
ICONT

I

IG

iCH
NCR
DC
I
f

I
10544.0 pYPE:

.00 1pO.67
1200. 15863.

.025 I· .030
2 i 0

I
~II'SEL:
I

10530,.
.4 I

225.2 r

4.0 I
I

I
10543.0 ITYPE:

.00 11110.85
2364. [15412.

.025 r .030

2 r 0

I

I

II'SELK
ALOB
XNL
ITRIAL

17.61

9505.0
.00

9256.
6.48
200 .

9520.0
.00

12814.
6.85
200 .

CRIll'S
QROB
VROB
XLOBR

12:05:05

SECNO DEPTH CII'SEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

03-10-92

3470 ENCROACHMENT STATIONS:
17.64 24.02 1109.02

205000. 25514. 170231.
.13 10.79 11.05

.000860 200. 200.

1490 NH CARD USED
*SECNO 17.644

*SECNO 17.568

FLOII' DISTRIBUTION FOR SECNO:

STA: 9547. 9640. 10400. 10500.
PER Q: 6.1 87.6 5.8

AREA: 1200.0 15863.4 1645.3
VEL: 10.5 11.3 7.2

3470 ENCROACHMENT STATIONS:
17.61 24.07 1108.77

205000. 12568. 179618.
.13 10.47 11.32

.000909 200. 200.

I
9530.0 10545. ITYPE: 1 TARGET: 1015.000

.00 .00 1pO.45 1.73 .13 .01 108800

IIi;!i I~::~ f!~~~ I~::~ 2~~!i I: ::i~ I:l!! ~!O

17.57 ~S!L' 1108.71

9595. 9645. 9690. 10400~ 10415. 10500.
.9 3.9 4.7 84.7 i 1.0 4.3

323.5 786.5 842.9 16030.0 281.0 1371.1
5.9 10.2 11.4 10.8 17.'0. 6.J

1490 NH CARD USED
*SECNO 17.606

STA: 9551.
PER Q:

AREA:
VEL:

FLOII' DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS:
17.57 24.13 1108.73

205000. 19601. 173627.
.12 10.04 10.83

.000749 170. 170.



•

•

•
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 17.64 CWSEL: 1109.02

STA: 9525. 9615. 9690. 10425. 10500. 10529.
PER Q: 4.6 7.9 83.0 4.1 .4

AREA: 1012.5 1351.7 15412.0 1212.0 215.8
VEL: 9.2 12.0 11.0 7.0 3.8

CWSEL: 1109.28

•

•

1490 NH CARD USED
*SECNO 17.682

3470 ENCROACHMENT STATIONS:
17.68 23.28 1109.28

205000. 19032. 175868.
.14 10.26 10.85

.000818 200. 200.

FLOW DISTRIBUTION FOR SECNO:

9495.0
.00

10100.
6.37
200.

17.68

10543.0 TYPE:
.00 1111.03

1855. 16211.
.025 .030

2 0

1 TARGET: 1048.000
1.75 .17 .01 1088.00

1585. 2356. 108. 1090.00
.040 .000 1086.00 9514.87

o .00 1014.36 10529.22

10529.
.4

211. 5
3.7

STA: 9515. 9605. 9650.10415. lOSOO.
PER Q: 4.6 4.7 85.8 4.5

AREA: 1032.1 822.4 16210.9 1373.4
VEL: 9.1 11.7 10.8 6.8•

*SECNO 17. 720

•
3470 ENCROACHMENT STATIONS:

17.72 21.71 1109.21
205000. 9703. 183759.

.14 7.13 12.07
.001159 200. 200.

9490.0
.00

11538.
7.50
200.

10542.0 TYPE:
.00 1111.33

1362. 15226.
.040 .030

2 0

1 TARGET: 1052.000
2.11 .19 .11 1091.00

1537. 2443. 113. 1090.00
.040 .000 1087.50 9509.72

o .00 1018.04 10527.76

10528.
.4

191. 8
4.3

10425. 10500.
.8 4.5

182.1 1163.6
8.6 7.9

CWSEL: 1109.2117. 72

9545. 9595. 9620. 10415.
2.6 1.7 89.6

710.7 417.9 15225.6
7.4 8.2 12.1

STA: 9510.
PER Q: .5

AREA: 233.1
VEL: 4.3

FLOW DISTRIBUTION FOR SECNO:

•

• *SECNO 17.758

3470 ENCROACHMENT STATIONS: 9475.0 10541.0 TYPE: 1 TARGET: 1066.000

•

•



•

•

•

•

•

•

•

•

•

•

•
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otoss BANK ELEV
T~A LEFT/RIGHT
ELMIN SSTA
TOPWID EnST

.22 .02 1090.00
2529. 118. 109.00

.000 1088.00 9496.05
.00 1031.29 10527.33

HL
VOL
WTN
CORAR

1 TARGET: 1075.000
2.54 .28 ,18 1090 00

4222. 2701. •127. 109.00
.040 .000 1089.60 9482 99

o .00 1042.61 10525 60

1.93
1856.

.040
o

HV
AROB
XNR
ICONT

17.83

17.76

.00
13810.

7.44
200,

CRIWS
QROB
VROB
XLOBR

CWSEL
QCH
VCH
XLCH

12:05:05

I
9465.0 10540.0 ITYPE:

,00 .00 1'12.24
42977. 4906. [7931.
10.18 ,040! .030
200. 2 i 0

I
~WSEL: 1109,70
I

9510, 9635. 9700. 9790
1
, 9815, 9835. 10260. 10360. 10450. 10465. 105010. 10526.

,4 6.6 4.4 6,8 I 2.1 2.0 56.8 10.1 7 5 1.0 2.0 .4
158.0 1587.8 955,7 1413.2 1417.6 374.1 7930.6 1870.3 1503 2 220.5 463.8 163,9

4.8 8,5 9.4 9.8 110.2 11.0 14.7 11.0 10 2 9.3 8,8 5,0
I
I

I

r

r
WSELK KG
ALOB lCH
XNL *NCH
ITRIAL ~DC

i

496~~ 1i~~9~:
I.040 I .030

2 I 0

I
€WSEL: 1109.63

I
9535. 9585. 9630. 96~0; 9800. 10400. 10500. 10527 ...

.5 2.3 2.6 1.5 112.5 73.8 6.4 .4
I

265.5 681.7 703.5 372.7 2945.1 12495.2 1668.4 187.7
i4.2 6.8 7.5 8.4 i 8.7 12.1 7.8 4.0

I
i

9470.0 10541.0 [TYPE: 1 TARGET: 1071.000
.00 .00 1~11.78 1.93 .21 .00 1090.00

12047. 6913. 10817. 1588. 2617. 123. 109 .00
7.59 .040 t .030 ,040 .000 1088.50 9491.04
200. 0 I 0 0 .00 1036.1310527.17

17. 80 }WSEL: 1109.85

9525. 9580. 9630. 9890 f 10415. 10465. 10500. 10527.
.4 2.3 3.3 22.8 [65.3 3.7 1.8 .4

201.2 706.9 842.7 5161.9 10816.7 892.7 512.9 182.8
[

3,9 6.8 8.1 9.1 112.4 8.4 7.4 4.1
!

I
[

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

17.76 21.63 1109.63
205000. 39883. 151307.

.15 8.03 12.11
.001043 200, 200.

03-10-92

*SECNO 17.833

STA: 9483,
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS:
17.83 20.10 1109.70

205000. 45544. 116479.
.16 9,28 14.69

.001778 200, 200,

FLOW DISTRIBUTION FOR SECNO:

*SECNO 17.795

3301 HV CHANGED MORE THAN HVINS

FLOW DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS:
17,80 21.35 1109.85

205000. 59112. 133841.
.15 8.55 12.37

.001105 200. 200.

STA: 9491 .
PER Q:

AREA:
VEL:

STA: 9496 .
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:
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•

SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

*SECNO 17.871

'.
3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS: 9475.0 10525.0 TYPE: 1 TARGET: 1050.000
17.871 TO 18.455 CROSS-SECTIONS PER U.S. ARMY CORPS OF ENGINEERS
1983-1984 STUDY (FEMA FIS) AND A.D.O.T. TOPO. FLOODWAY ENCROACHMENT
STATIONS ALSO PER COE.

17.87 17.93 1109.33 .00 .00 1113.02 3.70 .44 .35 1097.40
• 205000. 39864.133097. 32039. 3964. 7534. 3197. 2773. 132. 1097.40

.16 10.06 17.67 10.02 .040 .030 .040 .000 1091.40 9476.13
.002768 180. 200. 220. 2 0 0 .00 1047.75 10523.87

10524 .
.4

142.5
6.0

CiSEL: 1109.33

9500. 9820. 10244. 10500.
.4 19.0 64.9 15.2

142.5 3821.2 7533.5 3054.8
6.0 10.2 17.7 10.2

STA: 9476.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO: 17.87

•

• *SECNO 17.909

•

3470 ENCROACHMENT STATIONS:
17.91 17.85 1109.85

205000. 39379. 133303.
.16 10.10 17.78

.002821 180. 200.

9470.0
.00

32317.
10.07
220.

10525.0 TYPE:
.00 1113.59

3898. 7499.
.040 .030

2 0

1 TARGET: 1055.000
3.74 .56 .01 1098.00

3209. 2840. 137. 1098.00
.040 .000 1092.00 9476.18

o .00 1047.6~ 10523.83

FLOW DISTRIBUTION FOR SEeNO: 17. 91 CWSEL: 1109.85

STA: 9476. 9500. 9715. 9755. 9817.10241. 10500. 10524.
• PER Q: .4 12.7 2.4 3.7 65.0 15.4 .4

AREA: 141.2 2548.0 474.0 734.8 7498.6 3068.2 141.2
VEL: 6.0 10.3 10.3 10.3 17.8 10.3 6.0

•

•

*SECNO 17.947

3470 ENCROACHMENT STATIONS:
17.95 17.99 1110.49

205000. 39169. 132995.
.17 10.02 17.60

.002735 180. 200.

9475.0
.00

32835.
9.99
220.

10525.0 TYPE:
.00 1114.16

3908. 7558 .
.040 .030

2 0

1 TARGET: 1050.000
3.67 .55 .01 1098.50

3286. 2908. 142. 1098.50
.040 .000 1092.50 9475.96

o .00 1048.09 10524.04

•



•

•

•

•

•

•

•

•

•

•

•
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10524.
.6

163.4
7.2

OLOSS BANK ELEV
TWA LEFT/RIGHT
ELHIN SSTA
TOPliID EDST

.07 1099 20
148. 109 .20

1093.20 9475 00
1049.00 10524 00

10520.
.4

140.9
6.2

10524.
.4

144.1
6.0

HL
VOL
liTH
CORAR

1 TARGET: 1040.000
3.65 .33 .00 1098.80

3315. 2948. 145. 109.80
.040 .000 10 2.80 9480.00

o .00 10 0.00 10520.00

HV
AROB
XNR
ICONT

18.00

17.95

CRIWS
QROB
VROB
XLOBR

.300

CliSEL
QCH
VCH
XLCH

12:05:05

9500. 9655.
.4 9.2 6.9

140.9 1864.6 1383.4
6.2 10.2 10.2

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

03-10-92

*SECNO 17.970

STA: 9475.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

!
WSELK KG

~~~B ~~~H
!TRIAL tDC

JWSEL: 1110.49
I

9500. 9679. 9762. 9814; 10238. 10500.
.4 10.7 4.9 3.1 164.9 15.6

I
144.1 2146.3 995.2 622.3 7557.7 3141.4

6.0 10.2 10.2 10.2 iJ1.6 10.2

r

9480.0 10520.0 !TYPE:
.00 .001114.48

33120. 3895. 11757, .,2.
9.99 .040 .. 030
130. 1 [ 0

I
I

17.97 eWSEL: 1110.84

9770. 98121 10236. 10500.
2.5 164.8 15.7I .

506.4 7f72.5 3174.6
10.2 r17.5 10.2

t

I
I

3470 ENCROACHMENT STATIONS: 9475.0 10524.Q !TYPE: 1 TARGET: 1049.000
STOCKPILED MATERIAL MODELED IN THE CORPS' ORIGINAL SECTION DOES NOT

I

CURRENTLY EXIST AND THIS SECTION WASMQDIFIED TO DELETE SAME.
18.00 18.79 1111.99 .00 .00 1i14.~5 2.96 .40

205000. 49307. 113703. 41990. 4284. 17422. 3569. 2999.
.17 11.51 15.32 11.77 .035 I .035 .035 .000

.002664 130. 150. 160. 3 I 0 0 .00

I
biSEL:' 1111.99

I
9500. 9630. 9670. 9795/ • 9835. 10234. 10500.

I ..6 9.7 2.8 8.2 I 2.8 55.5 19.9
164.0 1663.0 491.7 1474.0 491.7 7422.3 3405.3

7.1 12.0 11.7 11.4 111.7 15.3 12.0

I

I
[

I

CCHV: .100 CEHV:
*SECNO 17.998

3301 HV CHANGED MORE THAN HVINS

STA: 9480.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

FLOW DISTRIBUTION FOR SECNO:

STA: 9476.
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS:
17.97 18.04 1110.84

205000. 39009. 132871.
.17 10.01 17.55

.002711 110. 120.
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•

SECNO DEPTH CVSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

CRIVS VSELK EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRIAL IDC

HV HL
AROB VOL
XNR VTN
ICONT CORAR

OLOSS BANK ELEV
TVA LEFT/RIGHT
ELMIN SSTA
TOPVID ENDST

*SECNO 18.036

•
3470 ENCROACHMENT STATIONS:

18.04 19.05 1112.75
205000. 46940. 116677.

.18 11.25 14.57
.002364 180. 200.

-9470.0
.00

41383.
11.22
220.

10529.0 TYPE:
.00 1115.47

4173. 8006.
.035 .035

2 0

1 TARGET: 1059.000
2.72 .50 .02 1099.70

3687. 3070. 153. 1099.70
.035 .000 1093.70 9473.82

o .00 1052.35 10526.18

10526 .
.6

170.8
6.7

CWSEL: 1112.7518.04

9500. 9807. 10231. 10500.
.6 22.3 56.9 19.6

170.8 4001.9 8006.3 3516.3
6.7 11.4 14.6 11.4

STA= 9474.
PER Q:

AREA:
VEL:

FLOW DISTRIBUTION FOR SECNO:

•

• *SECNO 18.074

•

3470 ENCROACHMENT STATIONS:
18.07 19.10 1113.30

205000. 45815. 125271.
.18 11.05 14.19

.002271 180. 200.

9471. 0
.00

33915.
10.98
220.

10528.0 TYPE:
.00 1115.94

4146. 8831.
.035 .035

2 0

1 TARGET: 1057.000
2.64 .46 .01 1100.20

3088. 3143. 158. 1100.20
.035 .000 1094.20 9473.73

o .00 1052.54 10526.27

FLOW DISTRIBUTION FOR SECNO: 18 .07 CVSEL: 1113.30

STA: 9474. 9500. 9803.10277. lOSOO. 10526.
• PER Q: .6 21.8 61.1 16.0 .6

AREA: 172.0 3974.3 8831.0 2915.9 172.0
VEL: 6.6 11.2 14.2 11.2 6.6

CVSEL: 1113.69

•

•

*SECNO 18.112

3470 ENCROACHMENT STATIONS:
18.11 18.99 1113.69

205000. 45915. 116811.
.18 11.29 14.64

.002394 180. 200.

FLOW DISTRIBUTION FOR SECNO:

9471. 0
.00

42275.
11. 27
220.

18.11

10528.0 TYPE:
.00 1116.44

4069. 7981.
.035 .035

2 0

1 TARGET: 1057.000
2.75 .46 .03 1100.70

3752. 3216. 162. 1100.70
.035 .000 1094.70 9474.08

o .00 1051.83 10525.91

STA: 9474. 9500. 9800. 10224. 10500. 10526.
PER Q: .6 21.8 57.0 20.1 .6

AREA: 168.3 3900.3 7980.7 3583.2 168.3
• VEL: 6.7 11.5 14.6 11.5 6.7

•



I

03-10-92 12:05:05

I
SECNO DEPTH CWSEL CRIiS WSELK KG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB tCH AROB VOL TiA LEFT/R GHT

NCHTIME VLOB VCH VROB XNL XNR WTN ELMIN S TA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID EDST

r
I
I

PAGE 30 •

•

•

•

•

•

•

•
865.000

.50 1101 80
172. 110 .80

1095.80 9476 39
861.13 10337 51

1 TARGET: 1044.000
2.87 .49 .04 1101 30

3593. 3287. 167. 110 .30
.035 .000 1095.30 9474 34

o .00 1040.32 10514 66

1 TARGET:
4.52 .63

1271. 3350.
.035 .000

o .00

18.19

18.15

i
9472.0 10516.0 fTYPE=

.00 .00 1f16.97
41248. 3964. 17897.
11.48 .035 .035
220. 2 I 0

I
CiSEL= 1114.10

I
9500. 9797. 10221. 10489f 10515.

.5 21.7 57.6 19.6 1.5
164.2 3800.2 7897.2 3429.1 i64.1

I

6.8 11.7 15.0 11.7 I 6.8

I
I
!

9474.0 10339.0 ITYPE=
.00 .001118.10

17183. 3599. 1746.5.
13.52 .035 I .035
220. 3 I 0

I
I
CWSEL= 1113.57
I

9500. 9794. 10218. 10314. 10338.
.6 23.9 67.1 7.8 1.6

139.0 3459.5 7464.6 1131.6 139.0
8.3 14.2 18.4 14.2 I 8.3

I*SECNO 18.216

*SECNO 18.188

*SECNO 18.150

FLOW DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS:
18.19 17.77 1113.57

205000. 50161. 137657.
.19 13.94 18.44

.004155 180. 200.

3301 HV CHANGED MORE THAN HVINS

STA: 9476.
PER Q:

AREA:
VEL:

STA: 9474.
PER Q:

AREA:
VEL:

3470 ENCROACHMENT STATIONS:
18.15 18.80 1114.10

205000. 45590. 118162.
.19 11.50 14.96

.002537 180. 200.

FLOW DISTRIBUTION FOR SECNO:

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS: 9473.0
·18.22 18.55 1114.75 .00

205000. 50421. 134667. 19912.
.19 13.23 17.28 12.89

.003446 140. 150. 160.

I
10352.0 !TYPE:

.00 1p8.71
3812. 117793.

.035 .035
3 0

1 TARGET:
3.96 .56

1545. 3394.
.035 .000

o .00

879.000
.06 1102 20

174. 110 .20
1096.20 9474 91
8'76.18 10351 09

•

•

•



•

•
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SECNO DEPTH CIiSEL CRIIiS IiSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIiA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IiTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIiID ENDST

FLOIi DISTRIBUTION FOR SECNO: 18.22 CIiSEL: 1114.75

STA: 9475. 9500. 9791. 10215. 10326. 10351.
PER Q: .6 24.0 65.7 9.1 .6

• AREA: 157.4 3654.7 7793.4 1387.6 157.4
VEL: 7.9 13.5 17.3 13.5 7.9

*SECNO 18.254

3301 HV CHANGED MORE THAN HVINS

•

•

3470 ENCROACHMENT STATIONS: 9471.0 10465.0 TYPE: 1 TARGET: 994.000
18.25 20.00 1116.70 .00 .00 1119.37 2.67 .53 .13 1102.70

205000. 47357. 120457. 37186. 4232. 8408. 3341. 3460. 179. 1102.70
.20 11.19 14.33 11.13 .035 .035 .035 .000 1096.70 9472.00

.002140 180. 200. 220. 3 0 0 .00 992.97 10464.97

FLOIi DISTRIBUTION FOR SECNO: 18.25 CIiSEL: 1116.70

STA: 9472. 9500. 9788. 10212. 10437. 10465.
• PER Q: .6 22.5 58.8 17 .5 .6

AREA: 196.0 4035.9 8407.6 3144.2 196.5
VEL: 6.7 11.4 14.3 11.4 6.7

*SECNO 18.292

• 3470 ENCROACHMENT STATIONS: 9470.0 10529.0 TYPE: 1 TARGET: 1059.000
18.29 20.29 1117.49 .00 .00 1119.80 2.31 .40 .04 1103.20

205000. 45364. 114272. 45364. 4321. 8533. 4321. 3536. 183. 1103.20
.20 10.50 13.39 10.50 .035 .035 .035 .000 1097.20 9471.41

.001833 190 . 200. 210. 2 0 0 .00 1057.18 10528.59

• FLOIi DISTRIBUTION FOR SECNO: 18.29 CIiSEL: 1117.49

STA: 9471 . 9500. 9788. 10212. 10500. 10529.
PER Q: .6 21.5 55.7 21. 5 .6

AREA: 204.3 4116.7 8532.7 4116.7 204.3

• VEL: 6.3 10.7 13.4 10.7 6.3

•

•
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I
I

SECNO DEPTH CWSEL CRIIlS IlSELK
11U

HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB AROB VOL TIlA LEFT/R GHT
TIME VLOB VCH VROB XNL ,NCH XNR WTN ELlUN S TA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID EDST

r

*SECNO 18.330
~
i

PAGE 32

•

•
1 TARGET: 1057.000
2.36 .37 .. 01 1103 70

4270. 3614. 188. 110.70
.035 .000 1097.70 9471 74

o .00 1056.26 10528 00

3470 ENCROACHMENT STATIONS:
18.33 20.13 1117.83

205000. 45215. 114565.
.21 10.59 13.54

.001893 200. 200.

I
94:~OO 10~~~.01~~~~i~

45220. 4270. 18464.
10.59 .035 1.035
200. 2 I . 0

I
I

FLOW DISTRIBUTION FOR SECNO: 18.33 ~WSEL: 1117.83

STA: 9472. 9500. 9788.10212. 10500!. 10528.
PER Q: .6 21.4 55.9 21.4 1.6

AREA: 199.7 4070.1 8464.2 4070.1 ~99,7
VEL: 6.3 10.8 13.5 10.8 I 6.3

'SECIO 18,367 I

3470 ENCROACHMENT STATIONS: 9471.0 10528.0 ITYPE: 1 TARGET:
CROSS-SECTION FROM CORP OF ENGINEERS RUN ***** ADDED *****

18.37 19.98 1118.18 .00 .00 1~20.59 2.40 .38
205000. 45075.114851. 45075. 4222. 18401. 4222. 3692.

.21 10.68 13.67 10.68 .035 I .035 .035 .000
.001950 200. 200. 200. 2 I 0 0 .00

I
fLOV DISIRIIUIlOI FOR SICIO' 18,37 rvm, Ul8,18

STA: 9472. 9500. 9788. 10212. 10500:.10528.
PER Q: .6 21.4 56.0 21.4 f·.6

AREA: 194.5 4027.5 8401.4 4027.594,.J
VEL: 6.4 10.9 13.7 10.9 6.4

*SECNO 18.405 I
3470 ENCROACHMENT STATIONS: 9542.0 10527.0 ITYPE: 1 TARGET:

CROSS-SECTION FROM CORP OF ENGINEERS RpN ***** ADDED ***t*
18.41 19.53 1118.33 .00 .00 1.21,14 2.81 .43

205000. 37422. 120927. 46651. 3328. 18208. 4079. 3767.
.22 11.25 14.73 11.44 .035 i .035 .035 .000

I

.002337 200. 200. 200. 2 I 0 0 .00
I

I
I

1057.000

.01 1104 20
193. 110 .20

1098.20 9472 19
1055.62 10527 81

985.000

.12 1104 80
·198. 110 .80

1098.80 9542 00
985.00 10527 00

•

•

•

•

•

•

•

•

•



•

•

03-10-92 12:05:05 PAGE 33

SECNO DEPTH CWSEL CRIll'S WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO: 18.41 CVSEL: 1118.33

STA: 9542. 9788. 10212. 10500. 10527.
PER Q: 18.3 59.0 22.1 .6

• AREA: 3327.9 8207.9 3896.1 183.0
VEL: 11.2 14.7 11.7 6.8

*SECNO 18.417

3301 HV CHANGED MORE THAN HVINS

• CROSS-SECTION FROM CORP OF ENGINEERS RUN ***** ADDED *****
THIS CROSS-SECTION EQUATES TO ADOT CROSS-SECTION 100+35

18.42 21.95 1119.15 .00 .00 1121.33 2.17 .13 .06 1122.00
205000. O. 205000. O. O. 17325. O. 3789. 199. 1125.00

.22 .00 11.83 .00 .035 .035 .035 .000 1097.20 10026.01
• .001895 65. 60. 55. 2 0 0 .00 1062.93 11088.94

FLOW DISTRIBUTION FOR SECNO: 18.42

STA: 10026. 11105.
• PER Q: 100.0

AREA: 17324.8
VEL: 11.8

•

•

•

•

•

CWSEL: 1119.15
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•

•

•

•

THI RUN EXECUTED 03-10-92
************************************************~*

HEe2 RELEASE DATED NOV 76 UPDATED MAY 1984 I
ERROR CORR - 01,02,03,04,05,06 I
MODIFICATION - 50,51,52,53,54,55,56 II

IBM-PC-XT VERSION AUGUST 1985 ,
************************************************~*

I
NOTE- ASTERISK (*l AT LEFT OF CROSS-SECTION NUMB~R INDICATES MESSAGE IN SUMMARY OF ERRO S LIST

!
I

SUMMARY PRINTOUT

100-YEAR FLOODPLAIN WITH

1108.92 21738.87918.36

1108.11 20799.56 968.00

1108.65 22471.08 937~82

1108.79 21348.82935.93

•

•

•

•

•

•

5.88

5.67

5.23

6.19

6.04

5.56

5.56

4.90

5.10

0.30

5.72

9.98

6.13

6.64

7. 06

6.96

4.14

1 x*s

956.65

974.04

925,23

930.00

944.83

918.99

931.77

EG AREA TOPVID

1109.72 21341.11

1109,46 21017.24

1109.59 21891.67

1109.18 21225.50

1109.33 20502.22

1109.10 21589.24

1109.05 21692.11

1108.21 21207.28 1030.00

1108.54 20927.21 957.48

1107.62 22479.54 1041.67

1107.86 21136.54 1050.00

1107.93 20607.37 973.75

1107.30 25174.83 1:089.24

i
CW:SEL
I11016.27
j

1~Oi6.33

i
110

1

6.40

UO~6.40

I
11~6.60

I
1l~6. 65
I

1l~6. 99

11~7.32
I

!
nq7.32

I
• I

I

nq7.50
I

nq7 .62
i

1117•65

11~7. 68
i

n~7. 72

nj7 .92

::t:
I

I

90.00 205000.00

80.00 205000.00

200.00 205000.00

200.00 205000.00

200.00 205000.00

200.00 205000.00

186.00 205000.00

220.00 205000.00

200.00 205000.00

145.00 205000.00

528.00 205000.00

510.00 205000.00

165.00 205000.00

XLCH Q

.00 205000.00

240.00 205000.00

40.00 205000.00

.120.00 205000.00

17.394 1083.00

17.242 1082.00

17.318 1083.10

17.356 1082.50

17.280 1082.80

17.205 1082.00

17.167 1082.00

17.129 1082.00

17.091 1082.00

17.053 1082.00

17.027 1082.00

16.733 1080.80

16.904 1082.00

16.875 1080.90

16.882 1082.00

16.927 1082.00

16.829 1080.90

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

17.432 1084.00 200.00 205000.00 1108.29 1109.86 20910.06 955.83 6.23

• 17.453 1083.00 112.00 205000.00 1108.38 1109.93 20702.51 955.71 6.24

17. 459 1083.00 31.00 205000.00 1108.40 1109.95 20696.99 955.77 6.24

17.470 1084.00 57.00 205000.00 1108.32 1110.04 20476.59 956.11 7.19

• 17.486 1083.50 84.00 205000.00 1108.52 1110.11 20707.96 946.71 6.24

17.498 1084.00 68.00 205000.00 1108.55 1110.16 20569.32 946.60 6.35

17.508 1084.00 48.00 205000.00 ·1108.59 1110.19 20689.86 959.17 6.44

• 17. 536 1084.30 150.00 205000.00 1108.61 1110.32 19976.19 963.43 7.27

17. 568 1084.60 170.00 205000.00 1108.73 1110.45 19878.18 980.26 7.49

17.606 1084.70 200.00 205000.00 1108.77 1110.67 18933.87 982.63 9.09

• 17.644 1085.00 200.00 205000.00 1109.02 1110.85 19204.06 1004.10 8.60

17.682 1086.00 200.00 205000.00 1109.28 1111.03 19650.32 1014.36 8.18

17.720 1087.50 200.00 2050no.00 1109.21 1111.33 18124.81 1018.04 11. 59

• 17.758 1088.00 200.00 205000.00 1109.63 1111.57 19319.72 1031.29 10.43

17.795 1088.50 200.no 205000.00 1109.85 1111.78 19317.70 1036.13 11. 05

17.833 1089.60 200.00 205000.00 1109.70 1112.24 17058.66 1042.61 17.78

• 17.871 1091.40 200.00 205000.00 1109.33 1113.02 14694.50 1047.75 27. 68

17.909 1092.00 200.00 205000.00 1109.85 1113.59 14606.03 1047.65 28.21

17. 947 1092.50 200.00 205000.00 1110.49 1114.16 14751.12 1048.09 27.35

• 17.970 109UO 120.00 205000.00 1110.84 1114.48 14783.13 1040.00 27.11

17. 998 1093.20 150.00 205000.00 1111. 99 1114.95 15275.28 1049.00 26.64

18.036 1093.70 200.00 205000.00 1112.75 1115.47 15866.16 1052.35 23.64

• 18.074 1094.20 200.00 205000.00 1113.30 1115.94 16065.34 1052.54 22.71

18.112 1094.70 200.00 205000.00 1113.69 1116.44 15800.87 1051. 83 23.94

18.150 1095.30 200.00 205000.00 1114.10 1116.97 15454.84 1040.32 25.37

• 18.188 1095.80 200.00 205000.00 1113.57 1118.10 12333.74 861.13 41. 55

•
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r •

CV~!LSECNO ELKIN XLCH Q EG AREA TpPWID 1 KiS

I .
13150.52 876.18 4.4618.216 1096.20 150.00 205000.00 1l1~.75 1118.71

18.254 1096.70 200.00 205000.00 111~. 70 1119.37 15980.16 992.97 1. 40 •I
18.292 1097.20 200.00 205000.00 111,.49 1119.80 17174.84 1057.18 8.33

200.00 205000.00 17003.87 1056.26 8.9318.330 1097.70 1l1~.83 1120.19
I
I

18.367 1098.20 200.00 205000.00 11lr .18 1120.59 16845.43 1055.62 9.50 •
18.405 1098.80 200.00 205000.00 l11r· 33 1121.14 15614.78 985.00 3.37

18.417 1097.20 60.00 205000.00 lll~ .15 1121.33 17324.81 1062.93 8.95
I

I
I •I

I
I
i:
I

I
I
I
I

I •I
I
I
I
I

I
I
r
I
I

I •I
I

I
I
I
I

I
I

! •
I
I
I
I

f •
I
I
I
I
I
I
I
I
I
I •I
I
I
I
I

•

•
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•

•

•

•

•

•

•

•

03-10-92 12:05:05

SUMMARY OF ERRORS AND SPECIAL NOTES
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**************************************************
• 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 AUGUST 1985

**************************************************

•

•

•

•

•

•

•

•

•

THIS RUN EXECUTED 03-10-92



•

•

•

•

•

•

•

•

•

•

•

Run #2

Reach:

Source:

Project Reach (approximately 40th St to SPRR Bridge)
Replaces reach from mile 18.417 to 21.725

CRSS Civil Engineers



•

•

*************************************ttttt*tt*tt*tttt*
t WATER SURFACE PROFILES t

t VERSION OF NOVEMBER 1976 t
t UPDATED MAY 1984 t

t IBM-PC-XT VERSION AUGUST 1985 t

t RUN DATE 03-10-92 TIME 11:00:49 t
ttttttttttttt*tttttttttttt*ttttt*tttttttttttttttttttt*

t************t*t****ttt**tttt**t***t**;
* U.S. ARMY CORPS OF ENGINEERS
* THE HYDROLOGIC ENGINEERING CENTER ;
t 609 SECOND STREET, SUITE D
* DAVIS, CALIFORNIA 95616

* (916) 440-2105 (FTS) .448-2105
*t**t**t*t***tttttt*t******t*t*t****t*;

• X X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X

• X X XXXXXXX XXXXX XXXXXXX

•

•

•

•

•

•

•
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THIS RUN EXECUTED 03-10-92
**************************************************• 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 AUGUST 1985

**************************************************

• C
Tl Channelized Salt River CRSS Civil Engineers, Inc
T2 City of Tempe File Name: RSSRP1.HC2 4041 N. Central, Ste 650
T3 100 Year Floodplain with Levees Phoenix, Arizona

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

O. 2. 0." O. .000000 .00 .0 O. 119.150 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• -l.OOn .000 -1. 000 .000 .000 .000 .000 .000 .000 15.000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 42.000 39.000 43.000 1. 000 3.000 25.000 4.000 5.000 .000

• QT 2.000 205000.000 205000.000 .000 .000 .000 .000 .000 .000 .000
NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000

Begin ADOT Channelization
Xl 10035.000 12.000 10020.000 11105.000 .000 .000 .000 1. 000 .000 .000
GR 125.000 10000.000 125.000 10010.000 122.000 10020.000 105.000 10056.000 104. 000 10340.000

• GR 100.000 10356.000 97.200 10540.000 100.000 10750.000 105.000 10770.000 105.000 11050.000
GR 125.000 11105.000 125.000 11150.000 .000 .000 .000 .000 .000 .000

Xl 10200.000 11.000 10025.000 11100.000 165.000 165.000 165.000 1. 000 .000 .000
GR 122.000 10000.000 123.000 10025.000 105.000 10065.000 104.000 10355.000 100.000 10365.000
GR 98.100 10548.000 100.000 10758.000 105.000 10775.000 105.000 11060.000 123.000 11100.000

• GR 123.000 11150.000 .000 .000 .000 .000 .000 .000 .000 .000

Xl 10400.000 11. 000 10035.000 11103.000 200.000 200.000 200.000 1. 000 .000 .000
GR 122.000 10000.000 122.000 10035.000 105.000 10070.000 105.000 10353.000 100.000 10385.000
GR 98.100 10548.000 100.000 10758.000 105.000 10775.000 105.000 11060.000 123.000 11103.000
GR 123.000 11140.000 .000 .000 .000 .000 .000 .000 .000 .000

• Xl 10600.000 11. 000 10025.000 11100.000 200.000 200.000 200.000 1. 000 .000 .000
GR 123.000 10000.000 123.000 10025.000 105.000 10068.000 105.000 10362.000 100.000 10392.000
GR 98.500 10544.000 100.000 10760.000 105.000 10775.000 106.000 11050.000 124.000 11100.000
GR 124.000 11130.000 .000 .000 .000 .000 .000 .000 .000 .000

•

•
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•
Xl 10800.000 11.000 10030.000 11100.000 200.000 200.000 200.000 I. 000 .000 .000
GR 123.000 10000.000 123.000 10030.000 105.000 10067. 000 106.000 10 80.000 100.000 10400.000
GR 99.000 10540.000 101. 000 10780.000 106.000 10800.000 107.000 11 60.000 124.000 11100.000
GR 124.000 11145.000 .000 .000 .000 .000 .000 .000 .000 .000 •
Xl 11000.000 11.000 10022.000 11095.000 200.000 200.000 200.000 I. 000 .000 .000
GR 123.000 10000.000 123.000 10022.000 105.000 10065.000 106.000 10392.000 101. 000 0418.000
GR 99.500 10538.000 101. 000 10810.000 106.000 10830.000 107.000 11060.000 124.000 1095.000
GR 125.000 11195.000 .000 .000 .000 .000 .OM .000 .000 .000

•Xl 11200.000 12. 000 10030.000 11100.000 200.000 200.000 200.000 I. 000 .000 .000
GR 123.000 10000.000 123.000 10030.000 106.000 10064.000 106.000 10413.000 100.000 0425.000
GR 100.000 10538.000 100.000 10815.000 103.000 10821. 000 106.000 10875.000 107. 000 1055.000
GR 126.000 11100.000 126.000 11160.000 .000 .000 .000 .000 .000 . .000

Xl 11400.000 11.000 10030.000 11113.000 200.000 200.000 200.000 I. 000 .000 . .000 •GR 124.000 10000.000 124.000 10030.000 107.000 10064.000 103.400 10405.000 100.400 0411. 000
GR 100.400 10810.000 103.400 10816.000 108.000 10925.000 108.000 11060.000 126.000 1113.000
OR 128.000 11195.000 .000 .000 .000 .000 .000 .000 .000 .000

Xl 11600.000 12.000 10030.000 11122.000 200.000 200.000 200.000 I. 000 .000 .000
GR 124.000 10000.000 124.000 10030.000 108.000 10065.000 103.900 10399.000 100.900 0405.000 •GR 100.900 10805.000 103.900 10811. 000 103.900 11060.000 116.500 11080.000 116.500 1089.000
GR 127.500 11122.000 127.500 11133.000 .000 .000 .000 .000 .000 .000

Xl 11800.000 12.000 10035.000 11130.000 200.000 200.000 200.000 I. 000 .000 .000
GR 125.500 10000.000 125.000 10035.000 110.000 10075.000 104.400 1 386.000 101.400 0392.000
GR 101.400 10792.000 104.400 10798.000 104.400 11071.000 116.900 1 089.000 116.900 1097.000
GR 127.900 11130.000 127.900 11141. 000 .000 .000 .000 .000 .000 .000

Xl 12000.000 12.000 10035.000 11130.000 200.000 200.000 200.000 1.000 .000 .000
GR 127.600 10000.000 127.000 10035.000 110.000 10070.000 104.800 1 364.000 101. 800 0370.000
GR 101.800 10770.000 104.800 10776.000 104.800 11070.000 117.400 1 089.000 117. 400 1097.000
GR 128.400 11130.000 128.400 11140.000 .000 .000 .000 .000 .000 .000 •
Xl 12100.000 12.000 10035.000 11125.000 100.000 100.000 100.000 I. 000 .000 .000
GR 127.800 10000.000 127.000 10035.000 110.500 10070.000 105.100 1 347.000 102.100 0353.000
GR 102.100 10753.000 105.100 10759.000 105.100 11065.000 117.600 1 084.000 117. 600 1092.000
GR 128.600 11125.000 128.600 11136.000 .000 .000 .000 .000 .000 .000

Xl 12200.000 12.000 10032.000 11123.000 100.000 100.000 100.000 1. 000 .000 .000 •
GR 128.000 10000.000 126.000 10032.000 110.000 10082.000 105.300 1 334.000 102.300 0340.000
GR 102.300 10740.000 105.300 10746.000 105.300 11063.000 117. 800 1 082.000 117.800 1090.000
GR 128.800 11123.000 128.800 11134.000 .000 .000 .000 .000 .000 .000

Xl 12400.000 12.000 10047.000 200.000 200.000 200.000 1. 000 .000 .000 •GR 129.300 10000.000 129.000 111. 000 10085.000 105.800 1 308.000 102.800 0314.000
GR 102.800 10714.000 105.800 105.800 11049.000 118.200 1 068.000 118.200 1076.000
GR 129.200 11109.000 129.200 .000 .000 .000 .000 .000 .000

•

•
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•
Xl 12600.000 14.000 10033.000 11097.000 200.000 200.000 200.000 1. 000 .000 .000
GR 130.000 10000.000 130.000 10033.000 118.600 10078.000 118.600 10086.000 106.200 10105.000
GR 106.200 10281.000 103.200 10287.000 103.200 10687.000 106.200 10693.000 106.200 11038.000

• GR 118.600 11056.000 118.600 11064.000 129.600 11097.000 129.600 11108.000 .000 .000

Xl 12800.000 14.000 10055.000 11130.000 200.000 200.000 200.000 1.000 .000 .000
GR 130.400 10000.000 131.000 10055.000 119.100 10108.000 119.100 10116.000 106.700 10135.000
GR 106.700 10284.000 103.700 10290.000 103.700 10690.000 106.700 10696.000 106.700 11071. 000
GR 119.100 11089.000 119.100 11097.000 130.000 11130.000 130.000 11141. 000 .000 .000

• Xl 13000.000 14.000 10059.000 11115.000 200.000 200.000 200.000 1. 000 .000 .000
GR 132.000 10000.000 131.000 10059.000 119.400 10087.000 119.400 10095.000 107.200 10113.000
GR 107.200 10244.000 104.200 10250.000 104.200 10650.000 107.200 10656.000 107.200 11055.000
GR 119.500 11074.000 119.500 1108L 000 130.500 11115.000 130.500 11126.000 .000 .000

• Xl 13200.000 14.000 10040.000 11092.000 200.000 200.000 200.000 1. 000 .000 .000
GR 131. 000 10000.000 130.000 10040.000 119.900 10064.000 119.900 10072.000 107.700 10090.000
GR 107.700 10194.000 104.700 10200.000 104.700 10600.000 107.700 10606.000 107.700 11032.000
GR 119.900 11051. 000 119.900 11059.000 130.900 11092.000 130.900 11102.000 .000 .000

Xl 13400.000 14.000 10040.000 11092.000 200.000 200.000 200.000 1.000 .000 .000

• GR 131. 000 10000.000 130.000 10040.000 120.300 10064.000 120.300 10072.000 108.100 10090.000
GR 108.100 10172.000 105.100 10178.000 105.100 10578.000 108.100 10584.000 108.100 11032.000
GR 120.300 11051. 000 120.300 11059.000 131.300 11092.000 131.300 11102.000 .000 .000

Xl 13600.000 14.000 10042.000 11087.000 200.000 200.000 200.000 1. 000 .000 .000
GR 132.000 10000.000 130.000 10042.000 120.800 10067.000 120.800 10075.000 108.600 10093.000

• GR 108.600 10144.000 105.600 10150.000 105.600 10550.000 108.600 10556.000 108.600 11027. 000
GR 120.800 11046.000 120.800 11054.000 131. 800 11087.000 131. 800 11097.000 .000 .000

Xl 13800.000 14.000 10035.000 11081. 000 200.000 200.000 200.000 1.000 .000 .000
GR 132.500 10000.000 130.000 10035.000 121. 200 10055.000 121.200 10063.000 109.100 10081.000
GR 109.100 10114.000 106.100 10120.000 106.100 10520.000 109.100 10526.000 109.100 11022.000

• GR 121.200 11040.000 121.200 11048.000 132.200 11081.000 132.200 11092.000 .000 .000

Xl 14000.000 14.000 10033.000 11085.000 200.000 200.000 200.000 1. 000 .000 .000
GR 132.000 10000.000 130.000 10033.000 121. 600 10049.000 121. 600 10057.000 109.500 10075.000
GR 109.500 10096.000 106.500 10102.000 106.500 10502.000 109.500 10508.000 109.500 11026.000
GR 121.600 11044.000 121. 600 11052.000 132.600 11085.000 132.600 11096.000 .000 .000

• Xl 14200.000 14.000 10011.000 11093.000 200.000 200.000 200.000 1. 000 .000 .000
GR 133.000 10000.000 133.000 10011. 000 122.000 10044.000 122.000 10052.000 110.000 10070.000
GR 110.000 10091. 000 107.000 10097.000 107.000 10497.000 110.000 10503.000 110.000 11034.000
GR 122.000 11052.000 122.000 11060.000 133.000 11093.000 133.000 11104.000 .000 .000

• NC .000 .000 .000 .300 .500 .000 .000 .000 .000 .000
Grade Control Str. No.2

Xl 14400.000 13.000 10027.000 11093.000 200.000 200.000 200.000 1. 000 .000 .000
GR 133.500 10000.000 133.500 10027.000 133.500 10035.000 110.500 10070.000 110.500 10086.000
GR 107.500 10092.000 107.500 10492.000 110.500 10498.000 110.500 11034.000 122.500 11052.000
GR 122.500 11060.000 133.500 11093.000 133.500 11104.000 .000 .000 .000 .000

•

•
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•
NC .050 .050 .035 .300 .500 .000 .000 .000 .000 .000

SR 153 Bridge (D/S limit)
Xl 14665.000 10.000 10036.000 11068.000 265.000 265.000 265.000 1. 000 .000 .000
X3 .000 .000 .000 10036.000 147.000 11068.000 147. 000 .000 .000 .000 •GR 134.100 10000.000 134.100 10036.000 111. 200 10070.000 111. 200 1 092.000 108.200 10098.000
GR 108.200 10498.000 111. 200 10504.000 111. 200 11034.000 134.100 1 068.000 134.100 11103.000

SR 153 Bridge {U/S limit}
Xl 14785.000 12.000 10011. 000 11068.000 120.000 120.000 120.000 1. 000 .000 .000
GR 134.300 10000.000 134.300 10011. 000 123.300 10044.000 123.300 1 052.000 111.400 10070.000 •GR 111. 400 10092.000 108.400 10098.000 108.400 10498.000 111.400 1 504.000 111.400 11034.000
GR 134.300 11068.000 134.300 11103.000 .000 .000 .000 .000 .000 .000

NC .000 .000 .000 .100 .300 .000 .000 .000 .000 .000
Xl 15000.000 14.000 10011.000 11091. 000 215. 000 215.000 ·215.000 1. 000 .000 .000
GR 134.700 10000.000 134.700 10011. 000 123.700 10044.000 123.700 1 052.000 111.900 10070.000 •GR 111.900 10091. 000 108.900 10097.000 108.900 10497.000 111. 900 1 503.000 111. 900 11033.000
GR 123.700 11050.000 123.700 11058.000 134.700 11091. 000 134.700 1 102.000 .000 .000

NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000
Xl 15200.000 I 14.000 10011.000 11091. 000 200.000 200.000 200.000 1. 000 .000 .000
GR 135.200 10000.000 135.200 10011. 000 124.200 10044.000 124.200 1 052.000 112.400 10070.000 •GR 112.400 10091.000 109.400 10097.000 109.400 10497. 000 112.400 1 503.000 112.400 11033.000
GR 124.200 11050.000 124.200 11058.000 135.200 11091. 000 135.200 1 102.000 .000 .000

Xl 15400.000 12.000 10035.000 11091. 000 200.000 200.000 200.000 1. 000 .000 .000
GR 135.600 10000.000 135.600 10035.000 112.800 10069.000 112.800 1 091.000 109.800 10097.000
GR 109.800 10497.000 112.800 10503.000 112.800 11033.000 124.600 1 051.000 124.600 11059.000 •GR 135.600 11091. 000 135.600 11102.000 .000 .000 .000 .000 .000 .000

QT 2.000 210000.000 210000.000 .000 .000 .000 .000 .000 .000 .000
NC .050 .050 .035 .300 .500 .000 .000 .000 .000 .000

SR 143 Bridge (DIS limit)
Xl 15586.000 12.000 10035.000 11091. 000 186.000 186.000 186.000 1. 000 .000 .000 •X3 .000 .000 .000 10035.000 145.400 11091.000 145.400 .000 .000 .000
GR 136.000 10000.000 136.000 10035.000 113.300 10069.000 113.300 1 091.000 110.300 10097.000
GR 110.300 10497. 000 113.300 10503.000 113.300 11033.000 125.000 1 051.000 125.000 11059.000
GR 136.000 11091. 000 136.000 11102.000 .000 .000 .000 .000 .000 .000

SB 1. 050 1. 560 2.600 200.000 963.000 48.000 26680.000 1. 500 110.500 110.300 •SR 143 Bridge (U/S limit)
Xl 15710.000 12.000 10011.000 11066.000 124.000 124.000 124.000 1. 000 .000 .000
X2 .000 .000 1. 000 137.000 145.400 .000 .000 2. 000 .000 .000
GR 136.100 10000.000 136.200 10011. 000 125.200 10044.000 125.200 1 052.000 113.600 10070.000
GR 113.600 10091.000 110.600 10097.000 110.600 10497. 000 113.600 1 503.000 113.600 11032.000
GR 136.200 11066.000 136.200 11102.000 .000 .000 .000 .000 .000 .000 •
NC .000 .000 .000 .100 .300 .000 .000 .000 .000 .000
Xl 16000.000 16.000 10011.000 11084.000 290.000 290.000 290.000 1.000 .000 .000
GR 136.900 10000.000 136.900 10011. 000 125.900 10044.000 125.900 1 052.000 114.300 10078.000
GR 114.300 10089.000 111. 300 10095.000 111. 300 10495.000 114.300 1 501.000 114.300 11032.000
GR 125.900 11050.000 125.900 11058.000 122.900 11062.000 122.900 1 063.000 136.900 11084.000 •GR 136.900 11098.000 .000 .000 .000 .000 .000 .000 .000 .000

•
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•
Ne .035 .035 .035 .100 .300 .000 .000 .000 .000 ,000
Xl 16200.000 15.000 10020.000 11096.000 200.000 200.000 200.000 1.000 .000 .000
GR 137.300 10000,000 137,300 10012.000 137.300 10020.000 114.700 10081.000 114.700 10109.000

• GR 111. 700 10llS.000 111.700 10515.000 114.700 10521. 000 114.700 11043. 000 126.300 11061. 000
GR 126.300 11069.000 123.300 11073. 000 123.300 11074.000 137. 300 11096,000 137.300 11109.000

Xl 16400.000 16,000 10011.000 11083. 000 200.000 200.000 200.000 1. 000 .000 .000
GR 137.700 10000.000 137.700 10011. 000 126.700 10044.000 126.700 10052.000 llS.200 10069.000
GR 115.200 10102.000 112.200 10108.000 112.200 10508.000 115.200 10514.000 115,200 11031. 000

• GR 126.700 11049.000 126,700 11057.000 123.700 11061.000 123.700 11062.000 138.300 11083.000
GR 138.300 11098.000 .000 ,000 .000 ~OOO .000 .000 ,000 ,000

Xl 16600.000 16,000 10011.000 11085.000 200.000 200.000 200.000 1. 000 .000 .000
GR 138.100 10000.000 138.100 10011.000 127.100 10043,000 127.100 10051. 000 115.700 10069.000
GR 115.700 10124.000 112.700 10130.000 112.700 10530.000 115.700 10536.000 llS.700 11033.000

• GR 127,100 11050. 000 127.100 11058.000 124.100 11063. 000 124.100 11064. 000 138.700 11085, 000
GR 138.700 11099. 000 .000 .000 .000 .000 .000 .000 .000 .000

Xl 16800.000 16.000 10010.000 11087. 000 200.000 200.000 200,000 1. 000 .000 .000
GR 138.600 10000.000 138.600 10010.000 127.600 10043.000 127.600 10051. 000 116.200 10069,000
GR 116.200 10157 ,000 113.200 10163.000 113.200 10563.000 116.200 10569.000 116,200 11035.000

• GR 127.600 11052. 000 127.600 11060,000 124.600 11065.000 124,600 11066.000 139.200 11087. 000
GR 139.200 1ilo1. 000 .000 .000 .000 ,000 .000 .000 ,000 .000

Xl 17000.000 16,000 10011.000 11089,000 200.000 200.000 200.000 1.000 ,000 .000'
GR 139.000 10000.000 139.000 10011. 000 128,000 10044.000 128.000 10052,000 116.600 10069.000
GR 116.600 10205.000 113.600 10211. 000 113.600 10611.000 116.600 10617.000 116.600 11037.000

• GR 128,000 11054. 000 128.000 11062.000 125.000 11067.000 125.000 11068. 000 139.600 11089. 000
GR 139,600 11103. 000 ,000 ,000 .000 .000 .000 .000 ,000 ,000

Xl 17200.000 16,000 10011.000 11089.000 200,000 200,000 200.000 1. 000 - .000 .000
GR 139.400 10000.000 139.400 10011. 000 128.400 10044.000 128.400 10052.000 117.100 10069.000
GR 117.100 10263.000 114.100 10269,000 114.100 10669.000 117.100 10675.000 117.100 11037. 000

• GR 128.400 11054.000 128.400 11062.000 125.400 11067.000 125.400 11068. 000 140.000 11089.000
GR 140.000 11103. 000 .000 .000 .000 .000 .000 ,000 .000 .000

Xl 17400. 000 12,000 10010.000 11088,000 200.000 200.000 200.000 1.000 .000 .000
GR 139.800 10000.000 139.800 10010.000 128.800 10043,000 128.800 10051. 000 117.600 10068,000
GR 117.600 10322.000 114.600 10328.000 114.600 10728,000 117.600 10734.000 117.600 11036.000

• GR 140.400 11088. 000 140,400 11102. 000 .000 .000 ,000 .000 .000 .000

Xl 17600.000 12.000 10011.000 11070.000 200.000 200.000 200.000 1. 000 .000 ,000
GR 140,300 10000.000 140.300 10011. 000 129.300 10044.000 129.300 10052.000 118.000 10069.000
GR 11~. 000 10382.000 115.000 10388.000 115.000 10788.000 118.000 10794.000 118.000 11035.000
GR 140.900 11070.000 140,900 11084.000 .000 .000 .000 .000 .000 .000

• Xl 17800.000 12.000 10011.000 11067. 000 200.000 200.000 200.000 1. 000 .000 .000
GR 140.700 10000.000 140,700 10011. 000 129.700 10044.000 129.700 10052.000 118.500 10068.000
GR 118.500 10431. 000 115.500 10437.000 115.500 10837.000 118.500 10843.000 118.500 11033.000
GR 141.300 11067. 000 141.300 11081. 000 .000 .000 .000 .000 .000 .000

•

•
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•
Xl 18000.000 12.000 10011. 000 11065.000 200.000 200.000 200.000 1. 000 .000 .000
GR 141.000 10000.000 141.000 10011.000 130.100 10044.000 130.100 10052.000 119.000 0069.000
GR 119.000 10485.000 116.000 10491. 000 116.000 10891. 000 119.000 10897.000 119.000 1031. 000
GR 141.700 11065. 000 141. 700 11079.000 .000 .000 .000 .000 .oon .000 •
Xl 18200.000 12.000 10011. 000 11061. 000 200.000 200.000 200.000 1. 000 .000 .000
GR 141.500 10000.000 141.500 10011.000 130.500 10044.000 130.500 10052.000 119.500 10069.000
GR 119.500 10528.000 116.500 10534.000 116.500 10934.000 119.500 10940.000 119.500 11027.000
GR 142.100 11061. 000 142.100 11075.000 .000 .000 .000 .000 .000 .000

Xl 18400.000 10.000 10015.000 11080.000 200.000 200.000 200.000 1. 000 .000 •.000
GR 142.000 10000.000 142.000 10015.000 119.900 10077.000 119.900 1 567.000 116.900 10573.000
GR 116.900 10973.000 119.900 10979.000 . 119.900 11032.000 142.600 1 080.000 142.600 11090.000

Xl 18600.000 10.000 10018.000 11050.000 200.000 200.000 200.000 1. 000 .000 .000
GR 142.400 10000.000 142.400 10018.000 120.400 10067.000 120.400 1 576.000 117.400 10582.000 •GR 117.400 10982. 000 120.400 10988.000 120.400 11016.000 143.000 1 050.000 143.000 11063.000

Xl 18800.000 12.000 10011.000 11046.000 200.000 200.000 200.000 1. 000 .000 .000
GR 142.800 10000.000 142.800 10011. 000 131. 800 10044.000 131. 800 1 052.000 120.900 10069.000
GR 120.900 10587.000 117.900 10593.000 117.900 10993.000 120.900 1 999.noO 120.900 11012.000
GR 143.400 11046.000 143.400 11060.000 .000 .000 .000 .000 .000 .000 •
Xl 19000.000 12.000 10011. 000 11039,000 200.000 200.000 200.000 1. 000 .000 ,000
GR 143,200 10000.000 143.200 10011. 000 132.200 10044.000 132.200 1 052.000 121.300 10069,000
GR 121.300 10586.000 118.300 10592.000 118.300 10992.000 121.300 1 998.000 121.300 11005,000
GR 143.800 11039.000 143.800 11053.000 .000 .000 .000 .000 .000 ,000

Xl 19200.000 12.000 10011.000 11031. 000 200.000 200.000 200.000 1. 000 .000 .000 •
GR 143.700 10000.000 143.700 10011. 000 132.700 10044.000 132.700 1 on.ooo 121. 800 10068.000
GR 121.800 10574.000 118.800 10580.000 118.800 10980.000 121.800 1 986.000 121.800 10998.000
GR 144.300 11031. 000 144.300 11045.000 .000 .000 .000 .000 .000 .000

Xl 19400.000 12.000 10011.000 11023.000 200.000 200.000 200.000 1. 000 .000 ,000 •GR 144.100 10000.000 144.100 10011. 000 133.100 10044.000 133.100 1 052.000 122.300 10068.000
GR 122.300 10555.000 119.300 10561.000 119.300 10961. 000 122.300 1 967.000 122.300 10989.000
GR 144.700 11023.000 144.700 11037.000 .000 .000 .000 ,000 .000 .000

Xl 19600.000 12.000 10011. 000 11014.000 200.000 200.000 200.000 1. 000 .000 ,000
GR 144.500 10000.000 144,500 1n011.000 133.500 10044.000 133.500 1 052.000 122.800 0068,000 •GR 122.800 10516.000 119.800 10522.000 119.800 10922.000 122.800 1 928.000 122.800 0980.000
GR 145,100 11014,000 145.100 11028.000 ,000 ,000 ,000 .000 .000 .000

Xl 19800.000 12.000 10011.000 11005. 000 200.000 200.000 00.000 1. 000 .000 .000
GR 145,000 10000.000 145,000 10011. 000 134.000 10044.000 34.000 1 052,000 123.200 0068.000
GR 123.200 10480.000 120.200 10486.000 120.200 10886,000 23.200 1 892.000 123.200 0972.000 •GR 145.600 11005.000 145.600 11019,000 .000 .000 .000 .000 ,000 .000

•

•



•



•

•
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•
Xl 24000.000 14.000 10011. 000 10989.000 200.000 200.000 200.000 1. 000 .000 .000
GR 155.500 10000.000 155.500 10011. 000 141. 880 10045.000 141.880 10053.000 130.400 10069.000
GR 130.400 10510.000 127.820 10516.000 127.820 10916.000 130.400 10922.000 130.400 10931. 000

• GR 141.880 10947.000 141.880 10955.000 155.500 10989.000 155.500 11000.000 .000 .000

Xl 24200.000 14.000 10011.000 10989.000 200.000 200.000 200.000 1.000 .000 .000
GR 155.900 10000.000 155.900 10011.000 142.140 10045.000 142.140 10053.000 130.400 10069.000
GR 130.400 10507.000 128.150 10513.000 128.150 10913.000 130.400 10919.000 130.400 10931. 000
GR 142.140 10947.000 142.140 10955.000 155.900 10989.000 155.900 11000.000 .000 .000

• Xl 24400.000 10.000 10014.000 10981. 000 200.000 200.000 200.000 1. 000 .000 .000
GR 156.400 10000.000 156.400 10014.000 130.400 10066.000 130.400 10487.000 128.480 10493.000
GR 128.480 10893.000 130.400 10899.000 130.400 10928.000 156.400 10981.000 156.400 10994.000

Xl 24600.000 10.000 10010.000 11004.000 200.000 200.000 200.000 1. 000 .000 .000

• GR 156.800 10000.000 156.800 10010.000 130.400 10076.000 130.400 10465.000 128.810 10471.000
GR 128.810 10871. 000 130.400 10877.000 130.400 1093~.000 156.800 11004.000 156.800 11019.000

Xl 24800.000 14.000 10011.000 10989.000 200.000 200.000 200.000 1. 000 ,000 .000
GR 157.300 10000.000 157.300 10011. 000 143.110 10045.000 143.110· 10053.000 130.400 10069.000
GR 130.400 10410.000 129.140 10416.000 129.140 10816.000 130.400 10822.000 130.400 10931. 000

• GR 143.110 10947.000 143.110 10955.000 157.300 10989.000 157.300 11000.000 .000 .000

NC .050 .050 .035 .000 .000 .000 .000 .000 .000 .000
GCS #4

Xl 24955.000 12.000 581.500 1500.000 155.000 155.000 155.000 1. 000 .000 .000
X3 .000 .000 ,000 .000 .000 .000 .000 .000 .000 .000

• GR 154.750 505.000 154.600 520.000 142.100 557.500 141.860 581.500 132.400 609.880
GR 129.400 1022.000 132.400 1454.700 147.500 1500.000 147.650 1515.000 147.500 1517.000
GR 157.700 1548.000 157.850 1563.000 .000 .000 .000 .000 .000 .000

Xl 25115.000 13.000 598.500 1500.000 120.000 200.000 160.000 1.000 .000 .000
GR 154.910 522.000 154.910 573.000 142.400 574.500 142.400 598.500 132.530 626.940

• GR 129.610 1082.000 132.610 1454.550 147.830 1500.000 147.830 1515.000 145.830 1521.000
GR 145.830 1568.000 155.040 1594.000 155.040 1609.000 .000 .000 .000 .000

Xl 25315.000 13.000 611.500 1500.000 200.000 200.000 200.000 1. 000 .000 .000
GR 155.410 535.000 155.410 550.000 142.900 587. 500 142.900 611.500 132.740 640.630
GR 129.820 1141.000 132.820 1454.340 148.170 1500.000 148.320 1515.000 146.170 1521.000

• GR 146.170 1611.000 155.440 1639.000 155.440 1654.000 .000 .000 .000 .000

Xl 25515.000 13.000 621.500 1515.000 200.000 200.000 200.000 1. 000 .000 .000
GR 155.910 545.000 155.910 560.000 143.400 597.500 143.400 621. 500 132.960 651.290
GR 130.030 1190.000 133. 030 1413.590 148.500 1460.000 148.500 1515.000 146.500 1521.000
GR 146.500 1660.000 155.830 1686.000 155.830 1701. 000 .000 .000 .000 .000

• Xl 25715.000 13.000 629.500 1500.000 200.000 200.000 200.000 1. 000 .000 .000
GR 156.410 553.000 156.410 568.000 143.900 605.500 143.660 629.500 133.500 659.980
GR 130.240 1225.000 133.500 1454.010 148.830 1500.000 148.830 1515.000 146.830 1521.000
GR 147.730 1701.830 156.220 1730.000 156.220 1745.000 .000 .000 .000 .000

•

•
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•
Xl 25915.000 13.000 627.500 1500.000 200.000 200.000 200.000 1. 000 .000 .000
GR 156.910 551.000 156.910 566.000 144.400 603.500 144.400 627.500 133.380 658.640
GR 130.450 1247.000 133.450 1453.860 149.170 1500.000 149.170 1515.000 147.170 1521.000
GR 148.310 1748.000 156.630 1777.000 156.630 1792.000 .000 .000 .000 .000 •
Xl 26115.000 13.000 623.500 1500.000 200.000 200.000 200.000 1. 000 .000 .000
GR 157. 410 547.000 157.410 562.000 144.900 599.500 144.900 623.500 133.600 655.150
GR 130.660 1255.000 133. 660 1453.650 149.500 1500.000 149.500 515.000 147.500 1521.000
GR 148.880 1796.000 157. 040 1822.009 157. 040 1837.000 .000 .000 .000 ,000

•Xl 26273,000 13.000 611.430 1500.000 115.000 200.000 158.000 1. 000 .000 .000
GR 157,690 535.310 157.690 550,240 145.190 587.550 145.190 611.430 133.720 643.130
GR 130.860 1243.750 133.860 1452.090 149.830 1500.000 149.830 507.430 147.830 1513,400
GR 149.420 1830.740 157.470 1859.660 157.470 1874,580 .000 .000 ,000 .000

NC .000 .000 .000 .300 .500 .000 .000 .000 .000 .000 •SPRR Bridge (DIS) (COE Sta. 21.659)
Xl 26395.000 13.000 599.490 1420.000 85.000 160.000 122.000 1. 000 .000 .000
GR 157.900 523.370 157.900 538.300 145.400. 575.610 145.400 599.490 133.810 630.710
GR 131. 030 1233.800 134.030 1371.790 150.100 1420.000 150.100 515.000 148.100 1521.000
GR 149.930 1886.520 157.790 1911.320 157.790 1926.320 .000 .000 .000 .000

•SB 1. 480 1.560 2.670 1388.000 816.000 72.000 29800.000 10.700 131.580 131.550
Xl 26413.000 13.000 598.490 1420.000 15.000 20,000 18.000 1. 000 ,000 .000
X2 .000 .000 1. 000 161.000 165.000 .000 .000 2.000 .000 .000
GR 158.940 522,380 157.940 537. 300 145,440 574,610 145,440 598,490 133,830 629.750
GR 131. 050 1232.810 134.050 1371. 760 150.130 1420.000 150.130 515,000 148.130 1521.000
GR 149.960 1886.520 157.790 1911.400 157.790 1926.320 .000 .000 .000 ,000 •
QT 5.000 215000,000 215000.000 .000 .000 .000 .000 .000 .000 .OM
NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000
Xl 26737.000 13.000 9290,000 10830,000 335.000 315.000 24.000 .000 ,000 .000
GR 167. 000 9290.000 150.000 9370.000 145.000 9500,000 40.000 620.000 140.000 9820.000
GR 137.700 9960.000 135.600 10120.000 135.600 10360.000 40.000 1 550.000 145,000 H680.000 •GR 150.000 10750,000 170.000 10830.000 175.000 10850,000 .000 .000 .000 .000
EJ .000 .000 .000 .000 ,000 .000 .000 .000 .000 .000

•

•

•

•
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•
SECNO DEPTH CliSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
*PROF 1

CCHV: .100 CEHV: .300
*SECNO 10035.000

• Begin ADOT Channelization
10035.00 21. 95 119.15 .00 119.15 121.33 2.18 .00 .00 122.00
205000. O. 205000. O. O. 17314. O. O. 0.. 125.00

,00 .00 11. 84 .00 .050 .035 ,050 .000 97. 20 10026.04
.001899 O• 0, O. 0 0 0 .00 1062.88 11088.91

• FLOW DISTRIBUTION FOR SEeNO: 10035.00 CWSEL: 119.15

STA: 10026. 11105.
PER Q: 100.0

AREA: 17314.0

• VEL: 11.8

*SECNO 10200.000
10200.00 21.39 119.49 ': 00 .00 121.64 2.14 .31 .00 123.00
205000. O. 205000. O. 0, 17445. O. 66. 4. 123.00

.00 .00 11. 75 .00 .050 .035 .050 .000 98.10 10032.79

• .001846 165 . 165. 165. 2 0 0 .00 1059.42 11092.21

FLOW DISTRIBUTION FOR SECNO: 10200.00 CWSEL: 119.49

STA: 10033. 11100.

• PER Q: 100.0
AREA: 17445,1

VEL: 11.8

*SECNO 10400.000
10400.00 21.79 119.89 .00 .00 122.01 2.11 .36 .00 122.00

• 205000. O. 205000, O. O. 17581. O. 146. 9. 123.00
.01 .00 11.66 .00 .050 ,035 .050 .000 98.10 10039.33

.001791 200 . 200. 200. 2 0 0 .00 1056.25 11095.58

FLOW DISTRIBUTION FOR SECNO: 10400.00 CWSEL= 119.89

• STA: 10039, 11103.
PER Q: 100.0

AREA: 17581.1
VEL: 11. 7

•

•



I
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r •I

SECNO DEPTH CWSEL CRIWS WSELK ~~B HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB AROB VOL TWA LEFT/RI HT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL ~DC ICONT CORAR TOPVID EN ST

I •I
I
I

*SECNO 10600.000 I

10600.00 21. 77 120.27 .00 .00 122.36 2.10 .36 .00 123 .00
205000. O. 205000. O. 0, '7635. O. 227. 14. 12 4.00

.01 .00 11. 62 .00 .050 ! .035 .050 .000 8.50 10031 .55
200, 200. 200.

I

0 0 .00.001775 0 I 10 8.06 11089 .61 •I
I
I

FLOW DISTRIBUTION FOR SECNO: 10600.00 GWSEL: 120.27

STA: 10032. 11100. IPER Q: 100.0 I •AREA: 17635.3 I
VEL: 11. 6 I

I*SECNO 10800.000
10800.00 21. 60 120.60 .00 .00 il2. 74 2.14 .36 .01 123. 00
205000. O. 205000. O. O. i7447. O. 308. 19. 12 .00 •.02 .00 11. 75 .00 .050 I .035 .050 .000 9.00 10034 .94
.001840 200 . 200. 200. 2 I 0 0 .00 10 7.05 11091. 99

I

I
I

FLOW DISTRIBUTION FOR SECNO: 10800.00
I

120.60fWSEL:

11100. I •STA: 10035.
PER Q: 100.0

I
I

AREA: 17447.2 lVEL: 11. 7 I

*SECNO 11000.000 I
I •11000.00 21. 57 121.07 .00 .00 p3.10 2. 03 .35 .01 123 00

205000. O. 205000. O. O. 17928. O. 389. 23. 12 .00
11.43 .00 .050

I
.050 .000 99.50 10026 60.02 .00 I .035

.001692 200. 200. 200. 2

I
0 0 .00 1062.37 11088 97

•I

FLOW DISTRIBUTION FOR SECNO: 11000.00 ~WSEL: 121. 07
I
!

5TA: 10027. 11095. I
PER Q: 100.0

I
I

AREA: 17927.5
VEL: 11.4 •

•

•
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SECNO DEPTH ClfSEL CRIlfS IfSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TlfA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IfTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
*SECNO 11200.000
11200.00 21. 47 121.47 .00 .00 123.44 1. 97 .33 .01 123. 00
205000. O. 205000. O. O. 18213. O. 472. 28. 126.00

.03 .00 11. 26 .00 .050 .035 .050 .000 100.00 10033.06

• .001595 200. 200. 200. 2 0 0 .00 1056.21 11089.27

FLOIf DISTRIBUTION FOR SECNO: 11200.00 CWSEL: 121.47

STA: 10033. 1ll00.

• PER Q: 100.0
·AREA: 18212.7

VEL: 11.3

*SECNO 11400.000
11400.00 21. 48 121. 88 .00 .00 123.76 1.88 .31 .01 124.00

• 205000. O. 205000. O. O. 18637. O. 556. 33. 126.00
.03 .00 11. 00 .00 .050 .035 .050 .000 100.40 10034.25

.001494 200. 200 . 200. 2 0 0 .00 1066.61 11100.86

FLOW DISTRIBUTION FOR SECNO: 11400.00 CWSEL: 121. 88

• STA: 10034. 11113.
PER Q: 100.0

AREA: 18637.1
VEL: 11.0

• *SECNO 11600.000
11600.00 21. 42 122.32 .00 .00 124.05 1. 73 .28 .02 124.00
205000. O. 205000. O. O. 19434 . O. 644. 38. 127.50

.04 .00 10.55 .00 .050 .035 .050 .000 100.90 10033.67
.001312 200. 200. 200. 2 0 0 .00 1072.80 11106.47

• FLOW DISTRIBUTION FOR SECNO: 11600.00 CWSEL: 122.32

STA: 10034. 11122.
PER Q: 100.0

AREA: 19433.7

• VEL: 10.5

•

•



r

03-10-92 11:00:50 I PAGE 14, •I,

~GSECNO DEPTH CliSEL CRIWS liSELK HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB

f:B
AROB VOL TWA LEFT/R GHT

TIME VLOB VCH VROB XNL XNR liTN ELKIN S TA
SLOPE XLOBL XLCH XLOBR ITRIAL DC ICONT CORAR TOPWID EDST

I •
I

*SECNO 11800.000 I

I
11800.00 21.13 122.53 .00 .00 i24.35 1. 82 .27 .03 125 .00
205000. O. 205000. O. O. is920. O. 732. 43. 12 .90

.04 .00 10.83 .00 .050 1 .035 .050 .000 101.40 10041 59
.001433 200. 200. 200. 2 I 0 0 .00 1072.30 11113 891 •t

1
I;
I

FLOW DISTRIBUTION FOR SECNO: 11800.00 fWSEL: 122. 53
I

STA: 10042. 11130.
IPER Q: 100.0 •AREA: 18920.2
IVEL: 10.8

*SECNO 12000.000 I
I

12000.00 21. 02 122.82 .00 .00 ~24.64 1.82 .29 .00 127 00
205000. O. 205000. O. O. ~8944. O. 819. 48. 12 .40 •.05 .00 10.82 .00 .050

I
.035 .050 .000 101. 80 10043 62

.001423 200. 200. 200. 1 0 0 .00 1069.6111113 23
I

FLOW DISTRIBUTION FOR SECNO: 12000.00 ~WSEL: 122.82
I
I
1 •" STA:
1

10044. 11130. 1
1

.PER Q: , 100.0 I ~ ,~.

AREA: ' 18943.9 I
I

VEL: 10.8 i
I
I

*SECNO 12100.000 1

12100.00 20.83 122.93 .00 .00 [124,80 1. 87 .15 .02 127 .00 •
205000. O. 205000. O. O. 118679. O. 862. 50. 12 .60

.05 .00 10.97 .00 .050 I .035 .050 .000 102.10 10043 .63
.001481 100 . 100. 100. 2 i 0 0 .00 1064.35 11107 .99

;
I •FLOW DISTRIBUTION FOR SECNO: 12100.00 leWSEL: 122.93
I
I

S1A: 10044. 11125. I
I

PER Q: 100.0 I'AREA: 18679.2
VEL: 11.0 ; •I

I

I
I
I

I
I •
I
I
1

I

I
I
I •
I
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•
SECNO DEPTH CWSEL CRHIS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN EUIIN SSTA

I. SLOPE XLOBL X~CH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 12200.000
12200.00 20.77 123.07 .00 .00 124.95 1.88 .15 .00 126.00
205000. O. 205000. O. O. 18632. O. 905. 53. 128.80

.05 .00 11. 00 .00 .050 .035 .050 .000 102.3010041.14

• .001493 100. 100. 100. 0 0 0 .00 1064.68 11105.82

FLOW DISTRIBUTION FOR SECNO: 12200.00 CWSEL: 123.07

STA: 10041. 11123.

• PER Q: 100.0
AREA: 18632.4

VEL: 11. 0

*SECNO 12400.000
12400.00 20.48 123.28 .00 .00 125.31 2.03 .31 .04 129.00

• 205000. O. 205000. O. O. 17941. O. 989. 58. 129.20
.06 .00 11.43 .00 .050 .035 .050 .000 102.80 10059.08

.001626 200. 200 . 200. 2 0 0 .00 1032.16 11091.24

FLOW DISTRIBUTION FOR SEeNO: 12400.00 CWSEL: 123.28

• STA: 10059. 11109.
PER Q: 100.0

AREA: 17941.2
VEL: 11.4

• *SECNO 12600.000
12600.00 20.43 123.63 .00 .00 125.63 2.00 .32 .00 130.00
205000. O. 205000. O. O. 18063. O. 1071. 62. 129.60

.06 .00 11. 35 .00 .050 .035 .050 .000 103.20 10058.15
.001571 200 . 200. 200. 2 0 0 .00 1020.94 11079.09

• FLOW DISTRIBUTION FOR SECNO: 12600.00 CWSEL: 123.63

STA: 10058. 11097.
PER Q: 100.0

AREA: 18063.1

• VEL: 11.3

•

•



FLOW DISTRIBUTION FOR SECNO: 13200.00

FLOW DISTRIBUTION FOR SECNO: 13000.00

FLOW DISTRIBUTION FOR SECNO: 12800.00

STA: 10053. 11092.
PER Q: 100.0

AREA: 17607.8
VEL: 11. 6

•

•

•

•

•

•

•

•

•

•

•
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.34 .01 130.00
1317. 76. 13 .90

.000 04.70 10052.98
.00 1 19.93 11072.91

.33 .01 131 00
1236. 72. 13 .50

.000 104.20 10075 31
.00 1020.92 11096 23

.32 .01 131 00
1154. 67. 13 .00

.000 103.70 10086 51
.00 1025.10 11111 61

HL OLOSS BANK ELEV
VOL TWA LEFT/R GHT
WTN ELMIN S TA
eORAR TOPWID EDST

2.10
O.

.050
o

2.06
O.

.050
o

2.03
O.

.050
o

124.24

123.92

HV
AROB
XliR
IeONT

i

lewsEL: 124.54

I
i
I

I
I

I

i
1126.64

1

'17608.
.035

I

I 0

I

IGCH
ICB
DC

I,
~25.96
b913.
I .035
i 0
I
!
~WSEL:

I
I
i

I

I
1126.29
,17816.
I .035
I 0

I
[eWSEL:
I

.00
O.

.050
2

.00
O.

.050
o

.00
O.

.050
2

WSELK
ALOB
XNL
ITRIAL

.00
O.

.00
200 .

.00
O.

.00
200.

.00
O.

.00
200.

CRIWS
QROB
VROB
XLOBR

124.54
205000.

11.64
200.

124.24
205000.

11. 51
200.

123.92
205000.

11.44
200.

11:00:50

DEPTH CWSEL
QLOB QCH
VLOB VCH
XLOBL XLCH

SECNO
Q
TIME

. SLOPE

03-10-92

*SECNO 13200.000
13200.00 19.84
205000. O.

.08 .00
.001708 200.

*SECNO 13000.000
1300~.00 20.04
205000. O.

.07 .00
.001645 200.

STA: 10075. 11115.
PER Q: 100.0

AREA: 17816.4
VEL: 11.5

*SECNO 12800.000
12800.00 20.22
205000. O.

.07 .00
.001624 200.

STA: 10087. 11130.
PER Q: 100.0
AREA: 17912.6

VEL: 11.4



•

•



03-10-92 11:00:50 PAGE 18

•
SECNO DEPTH CVSEL CRIVS WSELK G HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB ~CH AROB VOL TWA LEFT/RI HT
TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SS A
SLOPE XLOBL XLCH XLOBR !TRIAL

1
DC ICONT CORAR TOPVID EN ST

•I

*SECNO 14000.000 I
14000.00 19.44 125.94 .00 .00 h8.11 2.17 .37 .00 130 .00
205000. O. 205000. O. O. 17345. O. 1636. 95. 132.60

.10 .00 11. 82 .00 .050 I .035 .050 .000 1 6.50 10040 .73
.001806 200. 200. 200. 2 I 0 0 .00 10 4.30 11065 .03 •I

i
I

FLOV DISTRIBUTION FOR SECNO: 14000.00 ~VSEL: 125.94

STA: 10041. n085.
I
I

PER Q: 100.0 t •I
AREA: 17345.4 i

VEL: 11.8 I
I
I,

*SECNO 14200.000 I
14200.00 19.34 126.34 .00 .00 128.48 2.14 .36 .00 133 00

I

205000. O. 205000. O. O. 17464. O. 1716. 100. 13 .00 •.10 .00 11. 74 .00 .050 I .035 .050 .000 107.00 10030 99
.001805 200. 200. 200. 2 I 0 0 .00 1042.02 11073 01

I
I

!
. I

FLOW DISTRIBUTION FOR SEeNO: 14200.00 CWSEL: 126.34
i
i •STA: 10031. 11093. I

PER Q: 100.0 1
i

AREA: 17464.5 i
I

VEL: 11. 7 I
i
I

I
CCHV: .300 CEHV: .500 i •I

*SECNO 14400.000 I
Grade Control Str. No.2 !

14400.00 19.18 126.68 .00 .00 1128.87 2.19 .36 .03 133 50
205000. O. 205000. O. O.

1
17253 . O. 1796. 105. 13 .50

.11 .00 11. 88 .00 .050 I .035 .050 .000 107.50 10045 .39
.001845 200 . 200. 200. 2 . 0 a .00 1027.14 11072 .53 •I

I
I

FLOW DISTRIBUTION FOR SECNO: 14400.00 !CWSEL: 126.68
I

STA: 10045. 11093. I
PER Q: 100.0 I •AREA: 17252.7 I

VEL: 11. 9 I
I
1

I

I •

•



•

•
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~D
•

SECNO DEPTH CWSEL CRIIlS WSELK HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB AROB VOL TWA LEFT/RI HT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL ~DC ICONT CORAR TOPWID EN ST

I •
FLOW DISTRIBUTION FOR SECNO: 15000.00 ~WSEL: 127.81

I

STA: 10032. 11091. I
PER Q: 100.0 IAREA: 17013.4 I •VEL: 12.0 I

ICCHV: .100 CEHV: .300
*SECNO 15200.000
15200.00 18.78 128.18 .00 .00 180.IJ 2.29 .40 .01 135 .20

205000. O. 205000. O. O. 6881. O. 2108. 123. 135 .20 •.12 .00 12.14 .00 .050 I .03~ .050 .000 109.40 10032. 03
.002010 200 . 200. 200. 1 0 .00 1037.94 11069. 97

I
I
I

FLOW DISTRIBUTION FOR SECNO: 15200.00 iWSEL
:

128.18

•STA: 10032. 11091. I

PER Q: 100.0 IAREA: 16881. 5 I
VEL: 12.1

I

I
I

*SECNO 15400.000
f80.88 •15400.00 18.78 128.58 .00 .00 2.30 .40 .00 135 60

205000. O. 205000. O. O. 6848. O. 2186. 128. 13 .60
.13 .00 12.17 .00 .050 I .035 .050 .000 109.80 10045 47

.001992 200. 200. 200. 0 I 0 0 .00 1025.11 11070 58I
I
f

I
I •FLOW DISTRIBUTION FOR SECNO: 15400.00 ~WSEL: 128.58

I
STA: 10045. 11091. I

PER Q: 100.0 I
AREA: 16847.5 I

VEL: 12.2 I •
ICCHV: .300 CEHV: .500

*SECNO 15586.000 I
I

3470 ENCROACHMENT STATIONS: 10035.0 11091.0 ITYPE: 1 TARGET: 1056.000
ELENCL: 145.40 ELENCR: 145.40 I •

~81.85SR 143 Bridge (DIS limit)
15586.00 18.58 128.88 .00 .00 2.47 .39 .09 136 00
210000. O. 210000. O. O. 116644. O. 2257. 133. 14 .40

.13 .00 12.62 .00 .050 .035 .050 .000 110.30 10045 67
.002175 186. 186 . 186. 2 0 0 .00 1024.61 11070. 28

•

•



•

•
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•I
I

SECNO DEPTH CWSEL CRIVS WSELK E~
HV HL OLOSS BANK LEV

Q QLOB QCR QROB ALOB AH AROB VOL TWA LEFT/R! HT
TIME VLOB VCR VROB XNL XNCH XNR WTN ELMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL IrC ICONT CORAR TOPWID EN ST

•i,
I

FLOW DISTRIBUTION FOR SECNO: 16000.00 C~SEL: 129.94
I

STA: 10032. 11084. I
PER Q: 100.0 IAREA: 16735.2 I •VEL: 12.5 I

I

CCHV: .100CEHV: .300
I*SECNO 16200.000

16200.00 18.75 130.45 .00 .00 ~32. 82 2.37 .43 .01 137. 0
210000 . O. 210000. O. O. 116985 . O. 2494. 147. 137 .30 •.15 .00 12.36 .00 .035 ,.035 .035 .000 111.70 10038. 9
.002092 200 . 200. 200. 2 ! 0 0 .00 104.6.74 11085. 1?3

i \
I
I

FLOW DISTRIBUTION FOR SECNO: 16200.00 JWSEL: . 130.45
I •ISTA: 10038. 11096. I,

PER Q: 100.0 lAREA: 16985.1
VEL: 12.4 I

I
*SECNO 16400.000 I •16400.00 18.63 130.83 .00 .00 ~33.27 2.44 .43 .02 137. 70

210000. O. 210000. O. O. 6758. O. 2571. 152. 131 .30
.15 .00 12.53 .00 .035 I .035 .035 .000 112.20 10031. 61

.002176 200. 200. 200. 2

I
0 0 .00 1040.64 11072. 25

I •I
FLOW DISTRIBUTION FOR SECNO: 16400.00 ~WSEL: 130.83

,
!

STA: 10032. 11083.
PER Q: 100.0 i

AREA: 16757.5 I
VEL: 12.5 i •I

*SECNO 16600.000
I
I

I
16600.00 18.56 131. 26 .00 .00 p3.71 2.45 .44 .00 138 10
210000. O. 210000. O. O. J6723. O. 2648. 157. 13 .70

.16 .00 12.56 .00 .035 I .035 .035 .000 112.70 10030 91
.002197 200. 200. 200. 0 I 0 0 .00 1043.39 11074 29 •

I

•

•
.
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•
SECNO DEPTH C\IISEL CRI\IIS \liS ELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR \IITN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\IIID ENDST

•
FLOW DISTRIBUTION FOR SECNO= 16600.00 CWSEL= 131.26

STA= 10031. 11085.
PER Q= 100.0

• AREA= 16723.4
VEL= 12.6

*SECNO 16800.000
16800.00 18.50 131.70 .00 .00 134.15 2.46 .44 .00 138.60
210000. O. 210000. O. O. 16693. O. 2725. 162. 139.20

• .16 .00 12.58 .00 .035 .035 .035 .000 113.20 10030.71
.002216 200. 200 . 200. 0 0 0 .00 1045.50 11076.21

FLOW DISTRIBUTION FOR SECNO= 16800.00 CVSEL= 131. 70

• STA= 10031. 11087.
PER Q= 100.0

AREA= 16693.4
VEL= 12.6

*SECNO 17000.000

• 17000.00 18.56 132.16 .00 .00 134.59 2.43 .44 .00 139.00
210000. O. 210000. O. O. 16785. O. 2802. 166. 139.60

.16 .00 12.51 .00 .035 .035 .035 .000 113.60 10031.51
.002180 200 . 200. 200. 2 0 0 .00 1046.80 11078.30

• FLOW DISTRIBUTION FOR SECNO= 17000.00 CWSEL= 132 .16

STA= 10032. 11089.
PER Q= 100.0

AREA= 16784.7
VEL= 12.5

• *SECNO 17200.000
17200.00 18.49 132.59 .00 .00 135.04 2.45 .44 .01 139.40
210000. O. 210000. O. O. 16721. O. 2879. 171. 140.00

.17 .00 12.56 .00 .035 .035 .035 .000 114.10 10031.41
.002208 200. 200. 200. 1 a a .00 1046.95 11078.35

•

•

•





•

•



03·10·92 11:00:50 I PAGE 26
j •I

SECNO DEPTH CWSEL CRIVS WSELK ~G HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB

r
AROB VOL TWA LEFT/R GHT

TIME VLOB VCR VROB XNL 'CD XNR WTN ELlUN S TA
SLOPE XLOBL XLCH XLOBR !TRIAL DC ICONT CORAR TOPiID EDST

•
FLOW DISTRIBUTION FOR SECNO: 18400.00 C\/SEL= 135.29

ISTA: 10034. 11080.
PER Q: 100.0 I

AREA: 16502.9 I •VEL: 12.7 I
I
I

*SECNO 18600.000 I
I

18600.00 18.28 135.68 .00 .00

r
uo 2.63 .46 .03 142 40

210000. O. 210000. O. O. ,6150. O. 3407. . 204. 14 .00
.20 .00 13.00 .00 .035 .035 .035 .000 117.40 10032 98 •.002344 200. 200. 200. 2 I 0 0 .00 1006.00 11038 98

I
FLOW DISTRIBUTION FOR SECNO: 18600.00 ~IlSEL: 135.68

STA: 10033. 11050. I •!PER Q: 100.0 IAREA: 16150.1
IVEL: 13.0

*SECNO 18800.000 I
18800.00 18.21 136.11 .00 .00

1
138 .80 2.69 .48 .02 142 80 •210000. O. 210000. O. o. rS964

.
O. 3481. 209. 14 .40

.20 .00 13.15 .00 .035 .035 .035 .000 117.90 10031 .07
.002432 200 . 200. 200. 2 0 0 .00 1003.92 11034 .98

I
I

FLOW DISTRIBUTION FOR SECNO: 18800.00 !CWSEL: 136.11 •I
t

STA: 10031. 11046. I
PER Q: 100.0 I

AREA: 15964.3 I

VEL: 13.2 !
I

*~~~~O 19000.000 I •
19000.00 18.29 136.59 .00 .00

1
139.29 2.70 .49 .00 143 .20

n~ooo . O. 210000 . o. O. ,15935. O. 3554. 213. 143.80
13 .18 .00 .035 l .035 .035 .000 118.30 10030.n ,00 I .84

.002425 200. 200. 200. 0 I 0 0 .00 997.26 11028 .10
I •t

I
I
f

•

•



03-10-92 11:00:50 PAGE 27

•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWm ENDST

•
FLOW DISTRIBUTION FOR SECNO= 19000.00 CWSEL= 136.59

STA= 10031. 11039.
PER Q= 100.0

• AREA= 15935.1
VEL= 13.2

*SECNO 19200.000
19200.00 18.24 137. 04 .00 ~OO 139.79 2.75 .49 .02 143.70

2100.00. O. 210000. O. O. 15784. O. 3627. 218. 144.30

• .21 .00 13.30 .00 .035 .035 .035 .000 118.80 10030.97
.002478 200. 200. 200. 2 0 0 .00 989.39 11020.36

FLOW DISTRIBUTION FOR SECNO= 19200.00 CWSEL= 137. 04

• STA= 10031. 11031.
PER Q= 100.0

AREA= 15784.1
VEL= . 13.3

*SECNO 19400.000

• 19400.00 18.20 137.50 .00 .00 140.31 2.81 .50 .02 144.10
210000. O. 210000. O. O. 15617 . O. 3699. 222. 144.70

.22 .00 13.45 .00 .035 .035 .035 .000 119.30 10030.79
.002539 200 . 200. 200. 2 0 0 .00 981.29 11012.08

• FLOW DISTRIBUTION FOR SECNO= 19400.00 CWSEL= 137.50

STA= 10031. 11023.
PER Q= 100.0

AREA= 15616.8
VEL= 13.4

• *SECNO 19600.000
19600.00 18.18 137.98 .00 .00 140.84 2.87 .51 .02 144.50
210000. O. 210000. O. O. 15457. O. 3771. 227. 145.10

.22 .00 13.59 .00 .035 .035 .035 .000 119.80 10030.57
.002597 200. 200. 200. 2 0 0 .00 972.57 11003.14

•

•

•



03-10-92 11:00:50 l PAGE 28

I •
SECNO DEPTH CWSEL CRliS WSELK KG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB *CH AROB VOL TWA LEFT/R GHT
TIME VLOB VCH VROB XNL

I:~D
XNR WTN KLMIN S TA

SLOPE XLOBL XLCH XLOBR ITRIAL

,VSH'

IC·ONT CORAR TOPWID EDST

•
FLOW DISTRIBUTION FOR SKCNO: 19600.00 137.98

STA: 10031. 11014. IPER Q: 100.0 IAREA: 15457.3

1

•VEL: 13.6
I

*SECNO 19800.000 I
19800.00 18.29 138.49 .00 .00 141.36 2.87 .52 .00 145 00
210000. O. 210000. O. o. ~5:~;5 O. 3841. 231. 14 .60

.22 .00 13.60 .00 .035 .035 .000 120.20 10030 53 •.002579 200 . 200. 200. 0 I 0 0 .00 963.99 10994 53
i
I
I

FLOW DISTRIBUTION FOR SKCNO: 19800.00 fWSEL: . 138.49

I
STA: 10031. 11005. i •iPER Q: 100.0

lAREA: 15436.4
VEL: 13.6 I

i
*SECNO 20000.000 i

20000.00 18.26 138.96 .00 .00 1141. 91 2. 94 .52 .02 145 .60 •210000. O. 210000. O. O. 15253. O. 3912. 236. 14 .60
.23 .00 13.77 .00 .035 [. 03~ .035 .000 20.70 10029 .91

.002647 200 . 200. 200. 2 0 .00 54.08 10984 .00

I
I

FLOW DISTRIBUTION FOR SKCNO: 20000.00 !CWSKL: 138.96 •
STA: 10030. 10994. i

iPER Q: 100.0 I

AREA: 15252.7
IVEL: 13.8
I •*SECNO 20200.000
1142. 4620200.00 18.25 139.45 .00 .00 3.00 .53 .02 146 .10

210000. O. 210000. O. O.
1
15100 . O. 3982. 240. 146.10

.23 .00 13.91 .00 .035 ~ .03~ .035 .000 21. 20 1003 .94
.002703 200 . 200. 200. 2 0 .00 45.14 1097 .08

I •
I

I
I
I •
I
I

I •
I
I



03-10-92 11:00:50 PAGE 29

•
SECNO DEPTH CWSEL CRnIS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO= 20200.00 CWSEL= 139.45

STA= 10031. 10987.
PER Q= 100.0

• AREA= 15099.6
VEL= 13.9

*SECNO 20400.000
20400.00 18.42 140.02 .00 .00 142.99 2.97 .53 .00 146.60
210000. O. 210000. O. O. 15180. O. 4051. 244. 146.60

• .24 .00 13.83 .00 .035 .035 .035 .000 121. 60 10033.75
.002626 200. 200. 200. 2 0 0 .00 938.60 10972.35

FLOW DISTRIBUTION FOR SECNO= 20400.00 CWSEL= 140.02

• STA= 10034. 10987.
PER Q= 100.0

AREA= 15180.2
VEL= 13.8

*SECNO 20600.000

• 20600.00 18.39 140.49 .00 .00 143.56 3.08 .54 .03 147.10
210000. O. 210000. O. O. 14921. O. 4120. 249. 147.10

.24 .00 14.07 .00 .035 .035 .035 .000 122.10 10029.84
.002736 200 . 200. 200. 2 0 0 .00 925.24 10955.08

• FLOW DISTRIBUTION FOR SECNO= 20600.00 CWSEL= 140.49

STA= 10030. 10965.
PER Q= 100.0

AREA= 14920.9
VEL= . 14.1

• *SECNO 20782.000
20782.00 18.51 141.01 .00 .00 144.05 3.04 .49 .00 147.67
210000. O. 210000. O. O. 15002. O. 4181. 253. 147.67

.24 .00 14.00 .00 .035 .035 .035 .000 122.50 10031.97
.002727 -178. 178. 178. 2 0 0 .00 936.07 10968.03

•

•

•



I

03-10-n 11:00:50 [ PAGE 30

JG
•

SECNO DEPTH CWSEL CRIWS liS ELK HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB ~CH AROB VOL TWA LEFT/RI HT
TIME VLOB VCH VROB XNL 'NCH' XNR WTN ELKIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL DDC ICONT CORAR TOPWID EN ST

I •I
I

FLOW DISTRIBUTION FOR SECNO: 20782.00 qWSEL: 141.01
f

STA: 10032. 10988. I
PER Q: 100.0 I

AREA: 15001.9 I •VEL: 14.0 I
I

*SECNO 20800.000 I
I

Grade Control Str. No.3 I

20800.00 18.54 141.07 .00 .00 144.10 3.04 .05 .00 147 .70
210000. O. 210000, O. O. \5020. O. 4188; 253. 14 .70 •.24 .00 13.98 .00 ,035 I .035 .035 .000 122.53 10031 ,91
.002717 18 . 18. 18. 0

r 0
0 .00 936.18 10968 .09

I
I

I
FLOW DISTRIBUTION FOR SECNO: 20800.00 ~WSEL: 141. 07

I •STA: 1003t; . 10988, I
' -

PER Q: 100.0 I
AREA: 15019.9 I

VEL: 14.0 I - ~\.-

I
i
I
I

*SECNO 21000.000 I •I

21000.00 18.81 141.67 .00 ,00 144.63 2.97 .52 .01 148 .20
210000. O. 210000. O. O. f5195. O. 4257. 257. 14 .20

.25 .00 13,82 .00 ,035 I .035 .035 .000 1~2.86 10042 86
,002526 200. 200. 200. 2 f 0 0 ,00 9U.45 10954 31

I

I
I •FLOW DISTRIBUTION FOR SECNO: 21000.00 fWSEL: 141.67

STA: 10043. 10964. I
PER Q: 100.0 I

I
AREA: 15195.0 iVEL: 13.8 I •I

I
I

*SECNO 21200.000 I
21200.00 19.08 142.27 .00 .00 ~45 .13 2.87 .49 .01 148 90
210000. O. 210000. O. O. bU8. O. 4327. 261. 14 .90

.25 .00 13.59 .00 .035 I .035 .035 ,000 123.19 10044 94
.002383 200. 200. 200. 2 I 0 0 .00 910.13 10955 06 •

I
!

•

•



•

•



03-10-92 11:00:50

FLOW DISTRIBUTION FOR SECNO: 21800.00

FLOW DISTRIBUTION FOR SECNO: 22000.00

SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

•

•

•

•

•

PAGE 32

.42 .00 151 00
4622. 279. 15 .00

.000 1 4.51 10029 55
.00 9 2.91 10972 45

HL OLOSS BANK ELEV
VOL TWA LEFT/RIGHT
WTN ELMIN SSTA
CORAR TOPWID E~DST

2.58
O.

.035
o

144.36

143.89

HV
AROB
XNR
ICONT

1

I
I
tG
ACH
INCH
iDe

I
GWSEL:

I

I
.00 t46.94

O. ~6289.
.035 1.035

2 I 0

bWSEL:

I
i

I

WSELK
ALOB
XNL
ITRIAL

.00
O.

.00
200.

144.36
210000.

12.89
200.

*SECNO 22000.000
22000.00 19.85
210000. O.

.27 .00
.002094 200.

STA: 10030. 10991.
PER Q: 100.0

AREA: 16289.4
VEL: 12.9

STA: 10030. 10991.
PER Q: 100.0

AREA: 16174.8
VEL: 13.0

FLOW DISTRIBUTION FOR SECNO: 22200.00

STA: 10028. 10990.
PER Q: 100.0

AREA: 16391. 8
VEL: 12.8

*SECNO 22400.000
22400.00 20.06 145.24
210000. O. 210000.

.28 .00 12.76
.002026 200. 200.

*SECNO 22200.000
22200.00 19.97
210000. O.

.27 .00
.002053 200.

144.81
210000.

12.81
200.

.00
O.

.00
200 .

.00
O.

.00
200 .

I
.00 147.35
O. ~6392.

.035 i .035
2 I 0

I
ICWSEL:
I
I

I
.00 1147.76

O. 116457.
.035 I .035

1 1 0

I
I
I

2.55 .41 .00 151 40
O. 4697. 283. 15 .40

.035 .000 124.84 10028 20
o .00 943.61 10971 80

144.81

2.53 .41 .00 151.90
O. 4772. 287. 151.90

.035 .000 125.18 10028.21
o .00 943.58 10971.79

•

•

•

•

•

•
,



03-10-92 11:00:50 PAGE 33

•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO= 22400.00 CWSEL= 145.24

STA= 10028. 10990.
PER Q= 100.0

• AREA= 16456.7
VEL= 12.8

*SECNO 22600.000
22600.00 20.18 145.69 .00 .00 148.17 2.48 .40 .01 152.30
210000. O. 210000. O• O. 16624. O. 4848. 292. 152.30

• .28 .00 12.63 .00 .035 .035 .035 .000 125.51 10027.82
.001961 200. 200. 200. 2 0 0 .00 944.36 10972 .18

FLOW DISTRIBUTION FOR SECNO= 22600.00 CWSEL= 145.69

• STA= 10028. 10990.
PER Q= 100.0

AREA= 16624.1
VEL= 12.6

*SECNO 22800.000

• 22800.00 20.26 146.10 .00 .00 148.56 2.46 .39 .00 152.80
210000. O. 210000. O. O. 16672. O. 4925. 296. 152.80

.29 .00 12.60 .00 .035 .035 .035 .000 125.84 10027.90
.001942 200. 200. 200. 0 0 0 .00 944.21 10972.10

• FLOW DISTRIBUTION FOR SECNO= 22800.00 CWSEL= 146.10

STA= 10028. 10990.
PER Q= 100.0

AREA= 16671.7
VEL= 12.6

• *SECNO 23000.000
23000.00 19.75 146.45 .00 .00 148.98 2.53 .40 .02 153.20
210000. O. 210000. O. O. 16454. O. 5001. 300. 153.20

.29 .00 12.76 .00 .035 .035 .035 .000 126.70 10028.80
.002024 200. 200. 200. 2 0 0 .00 942. 40 10971. 20

•

•

•



03-10-92 11:00:50 I PAGE 34

JG

•
SECNO DEPTH CVSEL CRIIIS WSELK HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB ~CH AROB VOL TWA LEFT/RICHT
TIME VLOB VCR VROB XNL 'NCH XNR WTN ELMIN SS"'A
SLOPE XLOBL XLCH XLOBR ITRIAL ~DC ICONT CORAR TOPVID ENbST

I •I
FLOW DISTRIBUTION FOR SECNO: 23000.00 1WSEL: 146.45

STA: 10029. 10989. I
PER Q: 100.0

IAREA: 16453.9 •VEL: 12.8
I

*SECNO 23200.000
. 149.3823200.00 20.48 146.98 .00 .00 2.39 .39 .01 153 .70

210000. O.
I

O.210000. O. O. ~6919. 5077 . 305. 153.70
.30 .00 12.41 .00 .035 I .035 .035 .000 1 6.50 10027 .51 •.001851 200. 200. 200. 2 I 0 0 .00 9 4.98 10972 .49

I
I

146.98FLOW DISTRIBUTION FOR SECNO: 23200.00 ~I/'SEL:
I

STA: 10028. 10990. I •I
I

PER Q: 100.0 i
AREA: 16919.0

I

IVEL: 12.4
I

*SECNO 23400.000 !

23400.00 20.53 147.36 .00 .00 149.75 2.39 .37 .00 154 .10 •210000. O. 210000. O. O. 16933. O. 5155. 309. 15 .10
.30 .00 12.40 .00 .035 I .03~ .035 .000 1 6.83 10028 37

.001843 200 . 200. 200. 1 0 .00 9 3.26 10971 63

I
FLOIl DISTRIBUTION FOR SECNO: 23400.00 im

,
147.36 •

STA: 10028. 10989.
PER Q: 100.0 I

AREA: 16932.6 IVEL: 12.4
I
I •I

*SECNO 23600.000 !
23600.00 20.57 147.73 .00 .00

f:~:::
2.38 .37 .00 154 60

210000. O. 210000. O. O. O. 5233. 313. 15 .60
.30 .00 12.39 .00 .035 .035 .000 1 7.16 10028 53

.001836 200 . 200. 200. 0 I 0 0 .00 9 2.94 10971 47
I •I
I
I
I
I
I

I

•
I

•



03·10-92 11:00:50 PAGE 35

•
SECNO DEPTH CVSEL CRIVS VSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR VTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

• \

FLOW DISTRIBUTION FOR SECNO: 23600.00 CWSEL: 147.73

STA: 10029. 10989.
PER Q: 100.0

• AREA: 16950.4
VEL: 12.4

*SECNO 23800.000
23800.00 20.65 148.11 .00 .00 150.48 2.37 .37 .00 155.00
210000. O. 210000. O. O. 16996. O. 5311. 318. 155.00

• .31 .00 12.36 .00 .035 .035 .035 .000 127.46 10028.41
.001820 200. 200. 200 . 1 0 0 .00 943.19 10971. 59

FLOV DISTRIBUTION FOR SECNO: 23800.00 CVSEL: 148.11

• STA: 10028. 10989.
PER Q: 100.0

AREA: 16996.3
VEL: 12.4

*SECNO 24000.000

• 24000.00 20.74 148.56 .00 .00 150.84 2.28 .35 .01 155.50
210000. a. 210000. o. o. 17317. o. 5390. 322. 155.50

.31 .00 12.13 .00 .035 .035 .035 .000 127.82 10028.33
.001711 200 . 200. 200. 2 a a .00 943.35 10971.67

• FLOW DISTRIBUTION FOR SECNO: 24000.00 CWSEL: 148.56

STA: 10028. 10989.
PER Q: 100.0

AREA: 17316.7
VEL: 12.1

• *SECNO 24200.000
24200.00 20.81 148.96 .00 .00 151.18 2.23 .33 .01 155.90
210000. O. 210000. a. o. 17541. O. 5470. 326. 155.90

.32 .00 II. 97 .00 .035 .035 .035 .000 128.15 10028.15
.001640 200 . 200. 200. 2 0 0 .00 943.70 10971. 85

•

•

•



~._---

03-10-92 11:00:50 PAGE 36

•
SECNO DEPTH CWSEL CRIWS WSELK G HV Ht OLOSS BANK ELEV
Q QLOB QCH QROB ALOB

1CH AROB VOL TIlA LEFT/RI GHT
TIME VLOB VCH VROB XNL NCR XNR WTN ELKIN S TA
SLOPE XLOBL XLCH XLOBR ITRIAL

loe
ICONT CORAR TOPWID EDST

•
FLOW DISTaIBUTION FOR SECNO: 24200.00 ¢WSEL: 148.96

I
I
I

10028. 10989.
I

STA= !

PER Q: 100.0
AREA: 17540.7 •VEL: 12.0

*SECNO 24400.000
i
i

24400.00 20.88 149.36 .00 .00 l51.51 2.15 .32 .01 156 .40
210000. O. 210000. O. O. 17848. O. 5551. 331. 15 .40

I

.32 .00 11. 77 .00 .035 I .035 .035 .000 1 8.48 10028 .08 •.001533 200. 200. 200. 2
f 0

0 .00 9 8.56 10966 .65

I
I

FLOW DISTRIBUTION FOR SECNO: 24400.00 ~WSEL: 149.36
[
I

STA: 10028. 10981. i •IPER Q: 100.0 I
AREA: 17847.8 I

IVEL: 11.8 I

*SECNO 24600.000
I

t51 .8224600.00 20.96 149.77 .00 .00 2. 05 .30 .01 156 .80 •210000. O. 210000. O. O. 18278. O. 5634. 335. 15 .80
.33 .00 11.49 .00 .035 I .035 .035 .000 1 8.81 10027 58

.001454 200. 200. 200. 2 I 0 0 .00 9 8.84 10986 42
I
I

I
FLOW DISTRIBUTION FOR SECNO: 24600.00 fWSEL: 149.77 •
STA: 10028. 11004. l

I

PER Q: 100.0 I

IAREA: 18278.0
VEL: 11.5 l

I •*SECNO 24800.000 I

24800.00 20.89 150.03 .00 .00 ~52 .12 2.09 .29 .01 157 30
210000. O. 210000. O. O.

f
8083

.
O. 5717. 339. 15 .30

.33 .00 11. 61 .00 .035 .03~ .035 .000 129.14 10028 42
.001482 200 . 200. 200. 2 I 0 0 .00 943.16 10971 58

I •I
I
I
I
I
I

I
I •

•



03-10-92 11: 00: 50 PAGE 37

•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO= 24800.00 CWSEL= 150.03

STA= 10028. 10989.
PER Q= 100.0

• AREA= 18082.6
VEL= 11. 6

*SECNO 24955.000
GCS 04

24955.00 20.73 150.13 .00 .00 152.43 2.31 .25 .06 141.86

• 210000. 1256. 208630. 114. 292. 17074. 54. 5780. 343. 147.50
.34 4.30 12.22 2.11 .050 .035 .050 .000 129.40 533.42

.001692 155. 155 . 155. 2 0 0 .00 991.57 1524.98

FLOW DISTRIBUTION FOR SECNO= 24955.00 CWSEL= 150.13

• STA= 533. 558. 582. 1500. 1515 . 1525.
PER Q= .1 .5 99.3 .0 .0

AREA= 96.7 195.5 17073. 5 38.3 15.6
VEL= 3.0 4.9 12.2 2.3 1.7

• *SECNO 25115.000
25115.00 20.75 150.36 .00 .00 152.73 2.37 .27 .02 142.40
210000. 947. 208126. 927. 195. 16773. 301. 5844. 347. 147.83

.34 4.86 12.41 3.08 .050 .035 .050 .000 129.61 573.55
.001743 120 . 160. 200. 2 0 0 .00 1007. 23 1580.77

• FLOW DISTRIBUTION FOR SECNO= 25115.00 CWSEL= 150.36

STA= 574. 599. 1500. 1515. 1521. 1568. 1581.
PER Q= .5 99.1 .0 .0 .3 .0

AREA= 194.7 16772.9 37.9 21. 2 212.7 28.9

• VEL= 4.9 12.4 2.3 2.8 3.4 2.1

*SECNO 25315.000
25315.00 20.88 150.70 .00 .00 153.08 2.38 .35 .00 142.90
210000. 1184. 207227. 1588. 278. 16630. 496. 5924. 351. 148.17

.34 4.26 12.46 3.20 .050 .035 .050 .000 129.82 564.12

• .001744 200 . 200. 200. 0 0 0 .00 1060.56 1624.68

•

•



I
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f •
SECNO DEPTH CWSEL CRIWS WSELK ~G HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB NCH AROB VOL TWA LEFT/RI HT

I

TIME VLOB VCH VROB XNL ~NCH XNR WTN ELMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL yc ICONT CORAR TOPWID EN ST

•I

FLOW DISTRIBUTION FOR SECNO: 25315.00 fSEL: 150.70

STA: 564. 588. 612. 1500. 1515.[ 1521. 1611. 1625.
PER Q: .1 .4 98.7 .0 ,.0 .7 .0

AREA: 91. 2 187.2 16629.6 36.8 '20.7 407.6 31.0 •VEL: 3.0 4.9 12.5 2.3 2.7 3.4 2.1

*SECNO 25515.000 I
1

25515.00 20.88 150.91 .00 .00 ~53.53 2.62 .38 .07 143. 0
210000. 1204. 206439. 2356. 265. ~5777 . 661. 6002. 356. 148 .50

.35 4.55 13.09 3.57 .050 ,.035 .050 .000 1 0.03 574. 8 •.002079 200 . 200. 200. 2 I 0 0 .00 10 7. 31 1672. 0I
I

I
FLOW DISTRIBUTION FOR SECNO: 25515.00 1WSEL

:
150.91

STA: 575. 598. 622. 1515. 1521.1 1660. 1672. •PER Q: .1 .4 98.3 .0 ILl .0
AREA: 84.6 180.3 15776.6 20.5 ~13.3 27.1

VEL: 3.2 5.2 13.1 3.0
1
3 .6 2.2

*SECNO 25715.000 I
25715.00 21. 31 151.55 .00 .00 ~53.93 2.38 .38 .02 143. 66 •210000. 1158. 206128. 2714. 274. ~6499. 859. 6081. 361. 148 .83

.35 4.22 12.49 3.16 .050 I .035 .050 .000 1 0.24 582 .57
.001724 200. 200. 200. 2

I 0
0 .00 11 1. 93 1714. 50

t

FLOW DISTRIBUTION FOR SECNO: 25715.00 1WSEL: 151.55 •
STA: 583. 606. 630. 1500. 1515.1 1521. 1702. 1715-

PER Q: .1 .4 98.2 .0 1.0 1.2 .0
AREA: 87.7 186.5 16498.8 40.8 122.3 772.0 24.2

VEL: 2.9 4.8 12.5 2.4 I 2.9 3.2 1.8
I •*SECNO 25915.000 I

25915.00 21.56 152.01 .00 .00 ~54.27 2.26 .33 .01 144.40
3242. 270.

I
1059. 6163. 367. 149 .17210000. 1083. 205676. J!6877 .

.36 4.02 12.19 3.06 .050 I .050 .000 130.45 580. 68I .035
.001597 200. 200. 200. 2 I 0 0 .00 1180.23 1760. 91I

I •I
I

I
I

I
I
I
I •

•
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SHCNO: 25915.00 CWSEL: 152.01

STA: 581. 604. 628. 1500. 1515. 1521. 1748. 1761.
PER Q: .1 .4 97. 9 .0 .0 1.4 .0

• AREA: 86,9 182.7 16877,2 42.6 23.1 969.9 23.9
VEL: 2.8 4.6 12.2 2.4 2.8 3.1 1.7

*SECNO 26115.000
26115,00 21.75 152.41 .00 ~OO 154,59 2,19 .31 .01 144.90
210000. 1032. 205249. 3719. 265. 17102. 1246. 6248. 372. 149.50

• .36 3.90 12.00 2.99 ,050 .035 .050 .000 130.66 577.00
,001532 200. 200. 200, 2 0 0 .00 1230.23 1807.23

FLOW DISTRIBUTION FOR SECNO: 26115.00 CWSEL: 152.41

• STA: 577. 600. 624. 1500. 1515. 1521. 1796. 1807,
PER Q: .1 .4 97.7 .0 .0 1.7 -.0

AREA: 84.4 180.1 17101.9 43.6 23.4 1159.2 19.8
VEL: 2.7 4.5 12.0 2,4 2,8 3.0 1.6

*SECNO 26273.000

• 26273.00 21. 89 152.75 .00 .00 154.84 2.09 .24 .01 145.19
210000. 1012. 205034. 3953. 266, 17483. 1375. 6317. 377 . 149.83

,37 3.81 11. 73 2.88 .050 .035 .050 .000 130.86 564.98
.001446 115 . 158. 200. 2 0 0 .00 1277.73 1842.71

• FLOW DISTRIBUTION FOR SECNO: 26273.00 CWSEL: 152.75

STA: 565. 588. 611. 1500. 1507. 1513 . 1831. 1843.
PER Q: .1 .4 97.6 ,0 .0 1.8 ,0

AREA: 85.3 180.6 17482.5 21.7 23,4 1309.7 19.9
VEL: 2.6 4.4 11. 7 2.3 2.7 2.9 1.5

• CCHV: .300 CEHV: .500
*SECNO 26395.000

SPRR Bridge (D/S) (COE Sta, 21.659)
26395.00 21. 73 152.76 ,00 .00 155.22 2.47 .19 .19 145.40
210000, 1054. 204177. 4769. 256. 15982. 1655. 6370, 381. 150.10

• .37 4.11 12.78 2.88 ,050 .035 .050 .000 131. 03 553.65
.001741 85. 122 . 160. 2 0 0 .00 1341.79 1895.44

•

•
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•

FLOW DISTRIBUTION FOR SECNO= 26395.00
•

•

OLOSS BANK ELEV
TWA LEFT/R GHT
ELIHN S TA
TOPWID EDST

1895

HL
VOL
WTN
CORAR

HV
AROB
XNR
ICONT

WSELK G
ALOB CH
XNL NCH
ITRIAL ~DC

I
I

fWSEL= 152.76

1515
1

:, 1521. 1887.
.3 .0 1.9 .0

252.4 21.9 1367.6 12.6
2.4 2.8 3.0 1.5

CRIWS
QROB
VROB
XLOBR

599. 1420.
.4 97.2

175.7 15981.8
4.7 12.8

CWSEL
QCH
VCH
XLCH

576.
.1

80.8
2.9

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q
TIME
SLOPE

STA= 554.
PER Q=

AREA=
VEL=

FLOW DISTRIBUTION FOR SECNO= 26413.00

SB XK XKOR COFQ RDLEN
1.48 1.56 2.67 1388.00 •

•

•

•

•

•

•

20237.

ETRD

1 5.00

ELLC

161. 00

1899.
.0

23.3
1.7

.51 .05 167.00
6526. 392. 17 .00

.000 135.60 9347.30
.00 1421.99 10769.29

.73 .00 145 44
6378. 382. 15.13

.000 131.05 549 68
.00 1349.02 1898 70

CALCULATED CHANNEL AREA=,

1. 69
O.

.050
o

2.16
2134.

.050
o

BAREA TRAPEZOID
AREA

31150 .

BWP BAREA 55 ELC U ELCHD
72.00 29800.00 10.70 131. 8 131.55

.00
O.

.00
315.

.00
6579.
3.08
20.

1. 04

.300

598. 1420.
.4 96.3

199.5 16835.5
4.6 12.0

152.49 BRIDGE VELOCITY=, . 10.37
I
I

H3 QWEIR QLOWi

Io. 21000
1
, 29800.

1

3::: r:::!:
o I 0

~VSEL' 153.79

1515. 1521. 1887.
.4 .0 2.6

347.9 28.0 1735.3
2.7 I 3.0 3.2

I
.00 1156.51

O. 120603.
.050 I .035

2 I 0

I

154.82
215000.

10.44
324.

155.96

22.74 153.79
1219. 202202.
4.02 12.01
15. 18.

575.
.1

104.1
2.8

EGLWC

.00

26413.00
210000.

.37
.001438

EGPRS

CCHV= .100 CEHV=
*SECNO 26737.000
26737.00 19.22
215000. O.

.38 .00
.001713 335.

STA= 550.
PER Q=

AREA=
VEL=

*SECNO 26413.000
CLASS ALOW FLOW

3420 BRIDGE W.S.=

SPECIAL BRIDGE

•



•

•

•

•

•

•

•

•
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•

•

•

•

•

•

•

•

•

•

•
5.71

5.95

4.93

6.24

6.45

4.81

3.12

4.94

8.40

6.26

7. 75

6.92

4.33

4.23

8.46

7. 91

8.99

1 K*S

THI RUN EXECUTED 03-10-92'

TOPVIDAREAEG

lOBOO.OOO

11000.000

10400.000

10600.000

ttttttttttttttttt**t*t***t*t*********tt*****t*t*r*
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06 t
MODIFICATION· 50,51,52,53,54,55,56 1
IBM-PC-XT VERSION AUGUST 1985 I

*t******t*tt**********t*****~********t**t*t*t***r*

I
NOTE- ASIERISK (*( AI LEFI OF CROSS-SECIION IIDllrR IIOICAIIS IESSAGE II SOHKARY OF KRRO S LISI

100 Year Floodplain with .

SUMMARY PRINTOUT I

SECHO KLIIi ILCH Q CifEL

10035.000 97.20 .00 205000.00 11r.l5 121.33 17314.01 1062.88

10200.000 98.10 165.00 205000.00 11~.49 121.64 17445.05 1059.42

98.10 TOO.OO TOIOOO.OO Ilf.89 ITT.OI 17181.09 101i.TI

98.50 200.00 205000.00 12r.27 122.36 17635.34 1058.06
I

99.00 200.00 205000.00 12

1
.60 122.74 17447.15 1057.05

99.50 200.00 205000.00 12
1

.07 123.10 17927.51 1062.37

11200.000 100.00 200.00 205000.00 12i1.47 123.44 18212.69 1056.21

11400.000 100.40 200.00205000.00 12r.88 123.76 18637.09 1066.61

I
11600.000 100.90 200.00 205000.00 12r.32 124.05 19433.69 1072.80

11800.000 101.40 200.00 205000.00 12~.53 124.35 18920.24 1072.30

ITOOO.OOO 101.80 TOO.OO TOIOOO.OO IT~.8T IT4.i4 18943.81 10i9.il

12100.000 102.10 100.00 205000.00 1212.93 124.80 18679.20 1064.35
I
I12200.000 102.30 .100.00 205000.00 12r.07 124.95 18632.40 1064.68

12400.000 102.80 200.00 205000.00 12~.28 125.31 17941.23 1032.16

moo.ooo 103.10 TOO. 00 TOIOOO. 00 It.B ITU3 180B.14 iOTo. 94

12800.000 103.70 200.00 205000.00 12~.92 125.96 17912.60 1025.10

13000.000 104.TO TOO.OO TOIOOO.OO 1'4,T4 ITi.T9 1781i.38 IOTO.9T

I
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•
SECNO ELMIN XLCH Q CIiSEL EG AREA TOPWID 10K*S

13200.000 104.70 200.00 205000.00 124.54 126.64 17607.76 1019.93 17.08

• 13400.000 105.10 200.00 205000.00 124.87 126.99 17542.72 1020.03 17.29

13600.000 105.60 200.00 205000.00 125.17 127.37 17202.11 1011.96 18.27

13800.000 106.10 200.00 205000.00 125.53 127.74 17162.28 1015.79 18.50

• 14000.000 106.50 200.00 205000.00 125.94 128.11 17345.37 1024.30 18.06

14200.000 107.00 200.00 205000.00 126.34 128.48 17464.47 1042.02 18.05

14400.000 107.50 200.00 205000.00 126.68 128.87 17252.69 1027.14 18.45

• 14665.000 108.20 265.00 205000.00 127.13 129.40 16956.32 1011.32 19.17

14785.000 108.40 120.00 205000.00 127.41 129.64 17077.15 1026.08 19.07

15000.000 108.90 215.00 205000.00 127.81 130.06 17013.39 1038.70 19.61

• 15200.000 109.40 200.00 205000.00 128.18 130.47 16881. 46 1037.94 20.10

15400.000 109.80 200.00 205000.00 128.58 130.88 16847.52 1025.11 19.92

15586.000 110.30 186.00 210000.00 128.88 131. 35 16643.55 1024.61 21. 75

• 15710.000 110.60 124.00 210000.00 129.33 131.76 16768.83 1024.03 21. 20

16000.000 111.30 290.00 210000.00 129.94 132.39 16735.23 1041. 72 21. 85

16200.000 111.70 200.00 210000.00 130.45 132.82 16985.12 1046.74 20.92

• 16400.000 112.20 200.00 210000.00 130.83 133.27 16757.54 1040.64 21. 76

16600.000 112.70 200.00 210000.00 131. 26 133.71 16723.38 1043.39 21. 97

16800.000 113.20 200.00 210000.00 131.70 134.15 16693.41 1045.50 22.16

• 17000.000 113 ,60 200.00 210000.00 132 .16 134.59 16784.68 1046.80 21. 80

17200.000 114.10 200.00 210000.00 132.59 135.04 16721.03 1046.95 22.08

17400.000 114.60 200.00 210000.00 133.02 135.49 16646.86 1040.85 22.15

• 17600.000 115.00 200.00 210000.00 133.44 135.94 16539.32 1027.01 22.28

17800.000 115.50 200.00 210000.00 133.87 136.40 16448.45 1024.46 22.62

18000.000 116.00 200.00 210000.00 134.30 136.87 16349.03 1022.68 23,02

• 18200.000 116.50 200.00 210000.00 134.74 137. 34 16230.69 1018.70 23.46

•



•
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•
SECNO ELMIN XLCH Q ClfSEL EG AREA TOPIHD 10K*S

23400.000 126. S3 200.00 210000.00 147.36 149.75 16932.55 943.26 18.43

• 23600.000 127.16 200.00 210000.00 147.73 150.11 16950.44 942.94 18.36

23800.000 127.46 200.00 210000.00 148.11 150.48 16996.27 943.19 18.20

24000.000 127. 82 200.00 210000.00 148.56 150.84 17316.66 943.35 17.11

• 24200.000 128.15 200.00 210000.00 148.96 151.18 17540.67 943.70 16.40

24400.000 128.48 200.00 210000.00 149.36 151. 51 17847.83 938.56 15.33

24600.000 128.81 200.00 210000.no 149.77 151.82 18277.99 958.84 14.54

• 24800.000 129.14 200.00 210000.00 150.03 152.12 18082.64 943.16 14.82

24955.000 129.40 155.00 210000.00 150.13 152.43 17419.60 991. 57 16.92

25115.000 129.61 160.00 210000.00 150.36 152.73 17268.23 1007.23 17.43

• 25315.000 129.82 200.00 210000.00 150.70 153.08 17403.96 1060.56 17.44

25515.000 130.03 200.00 210000.00 150.91 153.53 . 16702.37 1097.31 20.79

25715.000 130.24 200.00 210000.00 151.55 153.93 17632.33 1131. 93 17. 24
"

• 25915.000 130.45 200.00 210000.00 152. 01 154.27 18206.28 1180.23 15.97

26115.000 130.66 200.00 210000.00 152.41 154.59 18612.37 1230.23 15.32

26273.000 130.86 158.00 210000.00 152.75 154.84 19123.19 1277.73 14.46

• 26395.000 131.03 122.00 210000.00 152.76 155.22 17892.79 1341.79 17.41

26413. 000 131.05 18.00 210000.00 153.79 155.96 19273.53 1349.02 14.38

26737.000 135.60 324.00 215000.00 154.82 156,51 20603.36 1421.99 17 .13

•

•

•

•
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•
SUMMARY OF ERRORS AND SPECIAL NOTES

,

•

•

•

•

•

•

•

•

•

•
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• HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984

ERROR CORR - 01,02,03,04,05,06
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•

•

•

•

•

•

•

•

•

THIS RUN EXECUTED 03-10-92



•

•

•

•

•

•

•

•

•

•

•

Run #3

Reach:

Source:

SPRR Bridge to Price Road
Mile 21.725 to 23.667

Corps of Engineers
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THIS RUN EXECUTED 03-10-92
**************************************************

• 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 AUGUST 1985

**************************************************

• T1 SALT RIVER FLOOD INSURANCE STUDY 1983-1984
T2 CORP OF ENGINEERS DATA
T3 lOa-YEAR FLOODPLAIN File Name: SRBASE3.HC2

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

• O. 3. O. o. .000000 .00 .a o. 1154.820 .000

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

-1.000 .000 -LOOO .000 .000 .000 .000 .000 .000 15.000

• J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 42.000 39.000 43.000 1. 000 3.000 25.000 4.000 5.000 .000

• QT 2.000 215000.000 215000.000 .000 .000 .000 .000 .000 .000 .000
NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .000 .000 9290.000 10830.000
Xl 21. 725 13.000 9290.000 10830.000 .000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1163.000 1163.000 .000
GR 1167.000 9290.000 1150.000 9370.000 1145.000 9500.000 1140.000 9620.000 1140.000 9820.000

• GR 1137.700 9960.000 1135.600 . 10120. 000 1135.600 10360.000 1140. 000 10550.000 1145. 000 10680.000
GR 1150. 000 10750.000 1170.000 10830.000 1175.000 10850.000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9300.000 11090. 000
Xl 21. 795 14.000 9300.000 11090. 000 560.000 110. 000 370.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1169.000 1169. 000 .000

• GR 1174.000 9300.000 1155.000 9370.000 1150. 000 9400.000 1145. 000 9480.000 1140. 000 9580.000
GR 1135.700 9860.000 1135.700 10300.000 1140. 000 10550.000 1145. 000 10650.000 1150. 000 10750.000
GR 1155. 000 10830.000 1160.000 10880.000 1170.000 11000. 000 1175.000 11090. 000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9300.000 11090.000
SB 1. 050 1.180 2.500 .000 1460.000 63.000 44704.000 .000 1137. 000 1136.800

• Xl 21. 809 .000 .000 .000 70.000 70.000 70.000 .000 .000 .000
X2 .000 .000 LOOO 1169. 000 1175.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1175.000 1175.000 .000
BT 2.000 9300.000 1175.000 .000 11090.000 1175.000 .000 .000 .000 .000

NC .040 .040 .030 .100 .300 .000 .000 .000 .000 .000

• ET .000 .000 9.100 .000 .000 .000 .000 .000 9400.000 10910.000

•



03-10-92 12:21:01 PAGE 2

•
Xl 21. 837 15.000 9400.000 10900.000 100.000 200.000 150.000 .000 .000 .000
X3 10.000 .000 .000 9400.000 .000 .000 .000 .000 .000 .000
GR 1165.000 8850.000 1160.000 9000.000 1155.000 9070.000 1150.000 9 00.000 1145.000 ,9520.000
GR 1142.500 9660.000 1136.000 9810.000 1136.000 10380.000 1140.000 10 30.000 1150.000 ~0600.000

GR 1155.000 10710.000 1155.000 10900.000 1151. 000 11150.000 1160.000 11 00.000 1175.000 ~1250.000 •
NC .000 .000 .000 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9.100 .000 .000 .000 .0"00 .000 9345.000 10600.000
Xl 21. 937 18.000 9350.000 10480.000 330.000 860.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1175.000 8560.000 1170.000 8720.000 1165.000 8770.000 1160.000 8950.000 1159.500 :9020.000 •GR 1155.000 9040.000 1150.000 9350.000 1145.000 9570.000 1140.000 9650.000 1138.000 9670.000
GR 1138.000 9740.000 1145.000 9800.000 1138.000 9870.000 1138.000 10470.000 1155.000 10480.000
GR 1156.000 11130.000 1162.000 11160.000 1175.000 11220.000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9200.000 10545.000
Xl 22. 037 19.000 9210.000 10540.000 470.000 565.000 528.000 .000 .000 .000 •X3· 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1175.000 8570.000 1165.000 8800.000 1155.000 9100.000 1152.000 150.000 1155.000 9210.000
GR 1150.000 9330.000 1145.000 9460.000 1140.000 9550.000 1145.000 720.000 1150.000 '9770.000
GR 1139.000 9850.000 1139.000 10270.000 1140.000 10290.000 1140.000 1 480.000 1145.000 10520.000
GR 1155.000 10540.000 1155.000 10920.000 1162.000 10930.000 1175.000 1 050.000 .000 .000

ET .000 . .000 9.100 .000 .000 .000 .000 .000 9140.000 10560.000 •
Xl 22.137 17.000 9150.000 10550.000 510.000 540.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165.000 8820.000 1161. 000 9150.000 1150.000 9210.000 1145.000 270.000 1141. 000 9400.000
GR 1145.000 9520.000 1145.000 9680.000 1155.000 9730.000 1145.000 790.000 1140.000 '9830.000
GR 1140.000 10230.000 1143.000 10400.000 1145.000 10520.000 1155.000 1 550.000 1155.000 11000.000 •GR 1160.000 11020.000 1175.000 11150.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8870.000 ~0600.000

Xl 22.237 15.000 8880.000 10550.000 520.000 535. 000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165.000 8770.000 1161. 000 8880.000 1150.000 8990.000 1145.000 030.000 1145.000 '9500.000 •GR 1150.000 9590.000 1157.000 9630.000 1141. 000 9750.000 1141. 000 1 350.000 1141. 000 10370.000
GR 1155.000 10550.000 1150.000 10970.000 1155.000 11300.000 1160.000 1 340.000 1175.000 11520.000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8940.000 ~0550.000

Xl 22.337 18.000 8950.000 10520.000 520.000 540.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 •GR 1165.000 8530.000 1160.000 8790.000 1155.000 8950.000 1150.000 020.000 1147.000 9300.000
GR 1145.000 9480.000 1150.000 9530.000 1157.000 9590.000 1150.000 640.000 1145.000 9690.000
GR 1142.000 9720.000 1142.000 10350.000 1150.000 10410.000 1155.000 1 520.000 1156.500 l0890.000
GR 1157.000 11250.000 1160.000 11320.000 1175.000 11520.000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8960.000 110375.000 •Xl 22.437 14.000 8970.000 10370.000 550.000 500.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165.000 8290.000 1160.000 8700.000 155.000 8970.000 1150.000 000.000 1149.000 9370.000
GR 1150.000 9520.000 1157.000 9590.000 145.000 9670.000 1143. 000 710.000 1143.000 0320.000
GR 1160.000 10370.000 1161. 500 10630.000 160.000 11520.000 1165.000 1 670.000 .000 .000

•

•
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•
ET .000 4,100 9.100 8700.000 ,000 .000 .000 .000 8870.000 10425.000
Xl 22.537 25.000 8880.000 10420.000 540.000 510.000 528.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 ,000

• GR 1165. 000 7050.000 1160.000 7150. 000 1159. 000 7380.000 1160. 000 7600.000 1160. 000 7900.000
GR 1159. 000 8110.000 1160. 000 8430.000 1161. 000 8700.000 1160. 000 8880.000 1155. 000 9000.000
GR 1150. 000 9020.000 1150. 000 9270.000 1149.000 9350.000 1150. 000 9430.000 1155. 000 9580.000
GR 1158.000 9650.000 1150. 000 9760.000 1144. 000 9800.000 1144. 000 10360.000 1160. 000 10420. 000
GR 1156.500 10800.000 1158.000 11370,000 1158.500 11930. 000 1160. 000 12300,000 1165.000 12350.000

• NC .000 .000 .000 .300 .500 ,000 .000 ,000 ,000 .000
ET .000 4,100 9.100 8980.000 .000 .000 .000 .000 8980.000 10510.000
Xl 22,637 20.000 8990,000 10500.000 510.000 540.000 528.000 .000 ,000 .000
X3 10,000 ,000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1165.000 6300,000 1161.000 6870.000 1161. 500 7280.000 1160.000 8450.000 1161.500 8720,000
GR 1160. 000 8850.000 1155. 000 8990.000 1150.000 9100,000 1146. 000 9250,000 1150.000 9340.000

• GR 1150.000 9650.000 1145,000 9850.000 1145.000 10370.000 1155. 000 10430.000 1158. 000 10500.000
GR 1162,000 11450.000 1160,000 11620,000 1160.000 12230.000 1165.000 12480.000 1170,000 12570.000

ET .000 .000 9.100 .000 .000 ,000 .000 .000 9050.000 10480,000
Xl 22.662 16.000 9050.000 10480.000 130.000 130. 000 130. 000 .000 .000 .000
X3 10.000 .000 ,000 .000 .000 .000 .000 1165.000 1165.000 .000

• GR 1165. 000 6770,000 1164.000 6930,000 1163.500 7490.000 1162.500 8000.000 1160.900 8560.000
GR 1165.000 8850.000 1172.000 9050.000 1145.500 9145,000 1145.500 10398.000 1172.000 10480.000
GR 1165.000 10690,000 1160. 000 10950.000 1160.000 11340.000 1162. 000 11590. 000 1162.000 12300.000
GR 1165.000 12640.000 .000 .000 .000 .000 .000 .000 ,000 .000

ET .000 .000 9.100 .000 ,000 .000 .000 .000 9050.000 10480,000

• SB 1. 200 1. 600 2.500 .000 1253.000 100.000 24000.000 .450 1145.500 1145.400
Xl 22,681 .000 .000 .000 100.000 100.000 100.000 .000 .000 .000
X2 .000 .000 1.000 1165. 000 1163.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1160.900 1160.900 .000
BT 16.000 6770.000 1165,000 ,000 6930.000 1164.000 .000 7490.000 1163.500 .000
BT 8000.000 1162.500 .000 8560.000 1160.900 .000 8850.000 1165, 000 .000 9050.000

• BT 1172.000 .000 9051.000 1172. 000 1165.000 10480.000 1172.000 1165.000 10481.000 1172.000
BT .000 10690.000 1165. 000 ,000 10950.000 1160.000 ,000 11340.000 1160.000 .000
BT 11590.000 1162.000 .000 12300.000 1162.000 .000 12640.000 1165.000 .000 .000

ET ,000 .000 9.100 .000 .000 .000 .000 .000 9045.000 10660.000
Xl 22,799 27,000 9050.000 10655.000 640.000 590.000 625.000 .000 .000 .000

• GR 1165. 000 6760.000 1161.500 7440.000 1161. 500 7441.000 1161. 500 7442.000 1161.500 7443.000
GR 1162.500 8755.000 1160. 000 8880.000 1160.500 8930.000 1160. 000 9000.000 1160. 000 9050.000
GR 1155, 000 9065.000 1152,500 9330.000 1150. 000 9500.000 1146. 000 9620.000 1146. 000 10430.000
GR 1150. 000 10470.000 1160. 000 10500.000 1162.500 10655.000 1160.000 10900.000 1157.000 10930.000
GR 1160.000 10950.000 1163. 000 11450.000 1165.000 11750.000 1168.000 12200.000 1168.000 12650.000
GR 1170.000 12690.000 1173,500 12950,000 .000 .000 .000 .000 .000 .000

• NC .050 .050 .035 .100 .300 .000 .000 .000 .000 .000
ET .000 .000 9,100 ,000 .000 .000 .000 .000 8725.000 10920.000
Xl 23,000 27.000 8725.000 10920.000 1040.000 1065.000 1060.000 .000 .000 .000
X3 10.000 ,000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1167.000 8500.000 1167.000 8501.000 1167.000 8502.000 1167.000 8503.000 1167. 000 8504.000

• GR 1165.000 8725.000 1164. 000 8780.000 1160.000 8850.000 1160. 000 9050.000 1155.000 9060.000
GR 1150.000 9110.000 1150. 000 9295.000 1150. 000 9490.000 1155. 000 9940.000 1150.000 10045.000

•
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•
GR 1147.000 10330.000 1150. 000 10355.000 1155. 000 10445.000 1 55.000 10765.000 1160. 000 0795.000
GR 1165. 000 10820.000 1167.000 10920.000 1167.000 11260.000 1 65.000 11500. 000 1168.000 2040.000
GR 1170.000 12350.000 1174.000 12820.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9260.000 10810.000 •Xl 23.199 22.000 9270.000 10810.000 1040.000 1060.000 1050.000 .000 .000 .000
X3 10.000 .000 .000 .000. .000 .000 .000 .000 .000 .000
GR 1167.000 8660.000 1165.000 8810.000 1164. 000 8975.000 1165.000 040.000 1165. 000 9270.000
GR 1160. 000 9320.000 1155.000 9340.000 1150. 000 9380.000 1150. 000 480.000 1155.000 .9660.000
GR 1155.000 9965.000 1153.000 10265.00Q 1155. 000 10580.000 1160. 000 1 660.000 1165. 000 10690.000
GR 1170.000 108U. 000 1170.000 12000.000 1173.000 12250.000 1170.000 1 460.000 1170.000 12550.000 •GR 1175.000 12620.000 1178.000 12705.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9315.000 10775. 000
Xl 23.398 27.000 9315.000 10770.000 1175.000 915.000 1052.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1171. 000 8500.000 1170.000 8600.000 1170.000 9315.000 1165. 000 400.000 1160.000 . 9470.000 •GR 1151. 000 9610.000 1151. 000 9810.000 1'155.000 9925.000 1155.000 1 130.000 1157.000 ~0290.000

GR 1155.000 10470.000 1155.000 10690.000 1160.000 10750.000 1165. 000 1 770.000 1165.000 10860.000
GR 1160. 000 10920.000 1165. 000 10955.000 1166.500 11050. 000 1165. 000 1 130.000 1165. 000 11190. 000
GR 1170.000 11270. 000 1173.000 11300. 000 1170.000 11330. 000 1171.000- 1 660.000 1173.000 11955. 000
GR 1175.000 12235.000 1177. 000 12410.000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 8920.000 n050. 000 4t.
Xl 23.597 26.000 8920.000 11050. 000 1047.000 1052.000 1050.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1172.000 8245.000 1170.000 8580.000 1170. 000 8775.000 1174.500 920.000 1170. 000 9005.000
GR 1165. 000 9025. 000 1165. 000 9180.000 1166. 000 9360.000 1165. 000 550.000 1160. 000 .9620.000
GR 1155. 000 9640.000 1152.000 9710. 000 1152.000 10135.000 1155. 000 1 260.000 1160. 000 :10390. 000 •GR 1162. 000 10595.000 1164.500 10800.000 1165. 000 10950.000 1170.000 1 040.000 1173.000 !H050.000
GR 1170. 000 11060. 000 1170.000 11450. 000 1173.000 11790. 000 1175.000 1 050.000 1175.000 12310.000
GR 1176.000 12365.000 .000 .000 .000 .000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9320.000 [10510. 000
Xl 23.649 8.000 9320.000 10510.000 200.000 340.000 270.000 .000 .000 .000 •X3 10.000 .000 .000 .000 .000 .000 .000 175.000 1175.000 .000
GR 1173.000 8200.000 1170.000 8640.000 1182.000 9320.000 1150.000 410.000 1150. 000 110420. 000
GR 1182. 000 10510.000 1170.000 11370.000 1175.000 11970. 000 .000 .000 .000 .000

ET .000 .000 9.100 .000 .000 .000 .000 .000 9320.000 '10510. 000
SB 1. 050 1.600 2.500 .000 1044.000 90.000 25600.000 2.500 1150.100 1150. 000 •Xl 23.658 .000 9320.000 10510.000 . 45.000 45.000 45.000 .000 .000 .000
X2 .000 .000 LOOO 1175.000 1170.000 .000 .000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 182.000 1182. 000 .000
BT -7. 000 8200.000 1173.000 .000 8640.000 1170. 000 .000 320.000 1182.000 .000
BT .000 9320.000 1182. 000 1175.000 10510.000 1182. 000 1175.000 1 370.000 1170.000 .000
BT .000 11970. 000 1175.000 .000 .000 .000 .000 .000 .000 .000 •
ET .000 .000 9.100 .000 .000 .000 .000 .000 9320.000 10510.000
Xl 23.667 6.000 9320.000 10510.000 45.000 45.000 45.000 .000 .000 .000
X3 10.000 .000 .000 .000 .000 .000 .000 1175.000 1175.000 .000
GR 1173.000 8200.000 1170.000 8640.000 1182. 000 9320.000 1150 .100 9410. 000 1150.100 10420.000
GR 1182.000 10510.000 .000 .000 .000 .000 .000 .000 .000 .000 •EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

•
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•
SECNO DEPTH CIiSEL CRIllS IiSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIiA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR IiTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIiID ENDST

•
*PROF 1

CCHV: .100 CEHV: .300
*SECNO 21. 725

• 3470 ENCROACHMENT STATIONS: 9290.0 10830.0 TYPE: 1 TARGET: 1540.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1163.00 ELREA: 1163.00

21.73 19.22 1154,82 .00 .00 1156.51 1. 69 .00 .00 1167.00

• 215000. O. 215000, O. O. 20599. O. O. O. 100000.00
.00 .00 10.44 .00 .050 .035 ,050 .000 1135.60 9347.32

.001714 0, O. O. 0 0 0 .00 1421.96 10769.28

JLOIi DISTRIBUTION FOR SECNO: 21. 73 CIiSEL: 1154.82

• STA: 9347. 10830.
PER Q: 100.0

AREA: 20598.7
VEL: 10.4

• *SECNO 21. 795

3470 ENCROACHMENT STATIONS: 9300,0 11090.0 TYPE: 1 TARGET: 1790.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1169.00 ELREA: 1169.00

• 21.80 20.00 1155,70 .00 .00 1157. 09 1.39 .55 .03 1174.00
215000. 0, 215000. O. O. 22733, O. 184 . 12. 100000.00

.01 ,00 9.46 .00 .050 .035 .050 .000 1135.70 9367.42
,001289 560. 370. 110. 2 0 0 .00 1469.59 10837,01

• FLOIi DISTRIBUTION FOR SECNO: 21. 80 CIiSEL: 1155.70

STA: 9367. 11090.
PER Q: 100.0

AREA: 22733.3
VEL: 9.5

•

•

•



SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELC U ELCHD
1.05 1.18 2.50 .00 1460;0 63.00 44704.00 .00 1137. 0 1136.80 •

*SECNO 21.809
CLASS ALOW FLOW

3420 BRIDGE W,S.= 1155.70 BRIDGE VELOCITY=, 8.19 CALCULATED CHANNEL AREA=, 26126.

•EGPRS EGLWC H3 QWEIR QLOWi BAREA TRAPEZOID ELLC ETRD
AREA

.00 1157. 21 .15 O. 21500r· 44704. 44704. 1169.00 11 5.00

3470 ENCROACHMENT STATIONS= 9300.0 11090.0 TYPE= 1 TARGET= 1790.000 •
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1175.00 ELREA= 1175.00

21.81 20.15 1155,85
215000. O. 215000.

.01 .00 9.37
.001251 70. 70.

FLOW DISTRIBUTION FOR SECNO=

STA= 9367. 11090.
PER Q= 100,0

AREA= 22951.5
VEL= 9,4

CCHV= ,100 CEHV= .300
*SECNO 21.837

3470 ENCROACHMENT STATIONS=
21.84 19.83 1155.83

215000. O. 212896.
.02 .00 10.42

,001367 100. 150.

.00
O.

.00
70.

21. 81

9400.0
.00

2104.
2.72
200.

.00 11157.21

.0:: r2~:~~

fVSII'

11~~~, 011.;~:. ~~
o. 20439.

.040 .030
2 I 0

I

1.36 .12 .00 1174 00
O. 221. 15. 10000 .00

.000 .000 1135,70 9366 87
o .00 1471.62 10838 49

1155.85

1 TARGET= -9400.000
1.67 .20 .09 1150.00
773. 297. 20. 115.00
.040 .000 1136.00 9400.00

o .00 1776.84 11176.84

•

•

•

•

•

•
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•
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELIUN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO: 21. 84 CWSEL: 1155.83

STA: 9400. 10900. 11150. 11177.
PER Q: 99.0 .9 .1

• AREA: 20439.4 707.8 64.8
VEL: 10.4 2.7 2.4

CCHV: .100 CEHV: ·.300
*SECNO 21. 937

• 3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS: 9345.0 10600.0 TYPE: . 1 TARGET: 1255.000
21. 94 18.15 1156.15 .00 .00 1158.48 2.33 .78 :20 1150.00

1

215000. 90. 214715. 196. 31. 17501. . 127. 536. 40. 1155.00

• .03 2.93 12.27 1.54 .040 .030 .040 .000 1138.00 9345.00
.001609 330 . 528. 860. 2 0 0 .00 1255.00 10600.00

FLOW DISTRIBUTION FOR SEeNO: 21. 94 CWSEL: 1156.15

• STA: 9345. 9350. 10480. 10600.
PER Q: .0 99.9 .1

AREA: 30.6 17500.8 127.1
VEL: 2.9 12.3 1.5

*SECNO 22.037

• 3470 ENCROACHMENT STATIONS: 9200.0 10545.0 TYPE: 1 TARGET: 1345.000
22.04 18.42 1157.42 .00 .00 1159.32 1. 90 .79 .04 1155.00

215000. 60. 214916. 23. 27. 19448. 12. 761. 56. 1155.00
.04 2. 25 11. 05 1.93 .040 .030 .040 .000 1139. 00 9200.00

.001398 470 . 528. 565. 2 0 0 .00 1345.00 10545.00

•
FLOW DISTRIBUTION FOR SECNO: 22.04 CWSEL: 1157. 42

STA: 9200. 9210. 10540. 10545.
PERQ: .0 100.0 .0

• AREA: 26.8 19447.7 12.1
VEL: 2.3 11.1 1.9

•

•



•

•

•

•

•

•

PAGE 8

1 TARGET: 1730.000

1 TARGET: 142 .000

1158.3322.14

10560.
.0

33.3
2.4

03-10-92 12:21:01

SECNO DEPTH CWSEL CRlliS WSELK HV HL OLOSS BANK LEV
Q QLOB QCH QROB ALOB AROB VOL TWA LEFT/RI HT
TiME VLOB VCH VROB XNL XNR WTN EUMIN SS A
SLOPE XLOBL XLCH XLOBR ITRIAL ICONT CORAR TOPWID EN ST

*SECNO 22.237

*SECNO 22,137

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1161. 00 ELREA: 1155. 0
I

22.14 18.33 1158,33 .00 .00 1~60.03 1. 70 .69 .02 1161 .00
215000. O. 214920. 80. O. 20513. 33. 1004. 73. 1155.00

.06 .00 10.48 2.40 .040 .030 .040 .000 11 0.00 9164 .58
,001236 510. 528. 540. 2 0 0 .00 13 5.42 10560 .00

3470 ENCROACHMENT STATIONS: 8870.0 10600.0 TYPE:

STA: 9165. 10550.
PER Q: 100.0

AREA: 20513.0
VEL: 10.5

FLOW DISTRIBUTION FOR SECNO:

3470 ENCROACHMENT STATIONS: 9140.0 10560.0 TYPE:

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,KLLEA: 1161. 00 ELREA: 1155. 00
I

22.24 18.38 1159.38 .00 .00 1 60.65 1. 27 .57 .04 1161 00
215000. O. 214292. 708, O. 3669. 234. 1273. 91. 115 .00

.07 ,00 9.05 3.03 .040 .0.30 ,040 .000 11 1. 00 8896 19
,000964 520. 528. 535. 2 0 0 .00 17 3.81 10600 00

1
FLOW DISTRIBUTION FOR SECNO: 22. 24 tWSEL: 1159.38

STA: 8896, 10550, 10600.
PER Q: 99.7 .3

AREA: 23668.9 233.9
VEL: 9.1 3,0

*SECNO 22.337

3470 ENCROACHMENT STATIONS: 8940.0 10550,0 TYPE: 1 TARGET: 1610.000
22.34 17,76 1159.76 ,00 .00 1 61.32 1.56 ,58 .09 1155 00

215000. 132, 214393. 475. 46. 1347. 141. 1549. 112. 115 .00
.09 2.86 10.04 3.37 .040 .030 .040 ,000 1142.00 8940 00

.001269 520 . 528. 540. 2 0 0 .00 1610.00 10SS0 00

•

•

•

•

•
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•
SECNO DEPTH CVSEL CRIWS liSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO= 22.34 CWSEL= 1159.76

STA= 8940. 8950. 10520. 10550.
PER Q= .1 99.7 .2

• AREA= 46.0 21346.7 140.8
VEL= 2.9 10.0 3.4

*SECNO 22.437

3301 HV CHANGED MORE THAN HVINS

•
3470 ENCROACHMENT STATIONS= 8960.0 10375.0 TYPE= 1 TARGET= 1415.000

22.44 17.17 1160.17 .00 .00 1162.26 2.08 .78 .16 1155.00
215000. 178. 214821. O. 51. 18538. 1. 1792 . 130. 1160.00

.10 3.51 11.59 .45 .040 .030 .040 .000 1143.00 8960.00

• .001754 550 . 528. 500. 2 0 0 .00 1415.00 10375.00

FLOW DISTRIBUTION FOR SECNO= 22.44 CWSEL= 1160.17

STA= 8960. 8970. 10370. 10375.

• PER Q= .1 99.9 .0
AREA= 50.8 18538.2 .8

VEL= 3.5 11. 6 .4

*SECNO 22.537

• 3470 ENCROACHMENT STATIONS= 8870.0 10425.0 TYPE= 1 TARGET= 1555.000
22.54 17.15 1161.15 .00 .00 1163.27 2.12 1. 00 .01 1160.00

215000. 19. 214972. 9. 11. 18385. 6. 2016. 148. 1160.00
.11 1. 69 11.69 1. 62 .040 .030 .040 .000 1144.00 8870.00

.002049 540. 528 . 510. 2 0 0 .00 1555.00 10425.00

• FLOW DISTRIBUTION FOR SECNO= 22.54 CWSEL= 1161.15

STA= 8870. 8880. 10420. 10425.
PER Q= .0 100.0 .0

AREA= 11. 2 18385.0 5.8

• VEL= 1.7 11.7 1.6

•

•



•

•

•

•

•

•

•

•

•

PAGE 10

HL OLOSS BANK ELEV
VOL TWA LEFTjR GHT
WTN ELKIN S TA
CORAR TOPWID EDST

1TARGET= 1530.000
1.46 .76 .20 1155.00
48. 2263. 167. 115 .00

.040 .000 1145.00 8980.00
o .00 1530.00 10510.00

1163.02

1162.77

HV
AROB
XNR
ICONT

10510.0 TYPE=
.00 1164.23
76. 122143.

.040 l .030
2 0

WSELK
ALOB
XNL
!TRIAL

8980.0
.00

126 .
2.65
540.

12:21:01

8990. 10500. 10510 .
.1 99.8 .1

76.0 22143.4 47.6
3.2 9.7 2.7

SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

03-10-92

FLOW DISTRIBUTION FOR SECNO= 22.66

STA= 9082. 10480.
PER Q= 100.0

AREA= 22978.4
VEL= 9.4

I
*SECNO 22.662 I
3470 ENCROACHMENT STATIONS= 9050.0 10480.0 TYPE= 1 TARGET= 14 0.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE1ELLEA=il .. 1165.00 ELRlA· 1165,00

22.66 17.52 1163.02 .00 .00164.38 1.36 .12 .03 117 .00
215000. O. 215000. O. 0.22978. O. 2330. 171. 1000 0.00

.13 .00 9.36 .00 .040 .030 .040 .000 1 45.50 908 .19
.000835 130. 130. 130. 2 0 0 .00 1 70.02 1045 .21

FLOW DISTRIBUTION FOR SECNO= 22.64

STA= 8980.
PER Q=

AREA=
VEL=

3470 ENCROACHMENT STATIONS=
22.64 17.77 1162.77

215000. 246. 214628.
.13 3.24 9.69

.001068 510. 528.

CCHV= .300 CEHV= .500
*SECNO 22.637

3301 HV CHANGED MORE THAN HVINS

•

•
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•
SECNO DEPTH CVSEL CRIVS VSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT
TIME VLOB YCH VROB XNL XNCH XNR VTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPVID ENDST

•
SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BVC BWP BAREA SS ELCHU ELCHD

• 1. 20 1. 60 2.50 .00 1253.00 100.00 24000.00 .45 1145.50 1145.40

*SECNO 22.681
6840,FLOW IS BY WEIR AND LOV FLOW
3420 BRIDGE W.S.: 1163.24 BRIDGE VELOCITY:, 8.84 CALCULATED CHANNEL AREA:, 20599.

• EGPRS EGLVC H3 QWEIR QLOV BAREA TRAPEZOID ELLC ELTRD
AREA

1165.00 1164.46 .22 32741. 182653. 24000. 22655. 1165.00 1163.00

• 3470 ENCROACHMENT STATIONS: 9050.0 10480.0 TYPE: 1 TARGET: 1430.000
22.68 17.61 1163.11 .00 .00 1164.46 1.34 .08 .00 1172.00

215000. O. 215000. O. O. 23104. O. 2383. 174. 100000.00
.13 .00 9.31 .00 .000 .030 .000 .000 1145.50 9081. 86

.000821 100 . 100. 100. 3 0 2 .00 1370.63 10452.50

• FLOW DISTRIBUTION FOR S~CNO: 22.68 CWSEL: 1163.11

STA: 9082. 10480.
PER Q: 100.0

AREA: 23103.8

• VEL: 9.3

*SECNO 22.799

3470 ENCROACHMENT STATIONS: 9045.0 10660.0 TYPE: 1 TARGET: 1615.000
22.80 17. 66 1163.66 .00 .00 1165.11 1. 45 .60 .05 1160.00

• 215000. 38.214955. 7. 18. 22275. 6. 2709. 195. 1162.50
.15 2.07 9.65 1. 22 .040 .030 .040 .000 1146.00 9045.00

.001140 640. 625. 590. 2 0 0 .00 1615.00 10660.00

FLOV DISTRIBUTION FOR SECNO: 22.80 CWSEL: 1163.66

• STA: 9045. 9050. 10655. 10660.
PER Q: .0 100.0 .0

AREA: 18.3 22275.2 5.9
VEL: 2.1 9.6 1.2

•

•
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SECNO DEPTH CliSEL CRIllS liS ELK G HV HL OLOSS BANK ELEV
I

Q QLOB QCH QROB ALOB +CH AROB VOL TIlA LEFT/R GHT
TIME VLOB VCH VROB XNL NCH XNR liTN ELMIN S TA
SLOPE XLOBL XLCH XLOBR ITRIAL DC ICONT CORAR TOPIlID EDST

•

•

•

PAGE 12

1 TARGET= 2195.000

1165.00 ELREA= 100000.pO3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA=

CCHV= .100 CEHV: .300
*SECNO 23.000

3470 ENCROACHMENT STATIONS: 8725.0 10920.0 TYPE=

•

•
1165.3823.00

23.00 18.38 1165.38 .00 .00 1~66.52 1.14 1.38 .03 1165 00
215000. O. 215000. O. O. 5118. O. 3286. · 241. 10000 .00

.19 .00 8.56 .00 .050 .035 .050 .000 1147.00 8725 00
.001502 1040. 1060 . 1065. 2 0 0 .00 2114.37 10839 37

FLOW DISTRIBUTION FOR SECNO=

·STA: 8725. 10920.
PER Q: 100.0

AREA= 25118.0
VEL= 8.6

*SECNO 23.199

3301 HV CHANGED MORE THAN HVINS •
3470 ENCROACHMENT STATIONS= 9260.0 10810 ..0. TYPE= 1 TARGET= 1550.000

3495 avmAil riA ASSUMED iDR-ifFHClIVi,HLLiA· t .1165. DO miA· 100000 ,DO

23.20 16.72 1166.72 .00 .00 i169.06 2.34 2.18 .36 116 .00
215000. 37. 214963. O. 17. 17493. O. 3799. 284. 1000 0.00

.21 2.12 12.29 .00 .050 .035 .050 .000 1 50.00 926 .00
.003064 1040. 1050. 1060. 2 0 0 .00 1 71.27 1073 .27

FLOli DISTRIBUTION FOR SECNO= 23.20 CWSEL= 1166.72

•

•
STA: 9260.

PER Q=
AREA=

VEL:

9270. 10810.
.0 100.0

17.2 17492.5
2.1 12.3 •

•

•
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•
SECNO DEPTH CVSEL CRIVS VSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•
*SECNO 23.398

3301 HV CHANGED MORE THAN HVINS

• 3470 ENCROACHMENT STATIONS: 9315.0 10775.0 TYPE: 1 TARGET: 1460.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1170.00 ELREA: 1165.00

23.40 18.85 1169.85 .00 .00 1171. 58 1. 73 2.46 .06 1170.00

• 215000. O. 214944. 56. O. 20339. 24. 4257. 319 . 1165.00
.24 .00 10.57 2.32 .050 .035 .050 .000 1151. 00 9317.56

.001838 1175. 1052 • 915. 2 0 0 .00 1457.44 10775.00

FLOW DISTRIBUTION FOR SECNO: 23.40 CWSEL: . 1169.85

• STA: 9318. 10770 . 10775.
PER Q: 100.0 .0

AREA: 20338.5 24.2
VEL: 10.6 2.3

• *SECNO 23.597

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS: 8920.0 11050.0 TYPE: 1 TARGET: 2130.000

• 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 1174.50 ELREA: 100000.00

23.60 20.24 1112.24 .00 .00 1173.42 1.19 1. 79 .05 1174.50
215000. O. 215000. O. O. 24606. O. 4799. 362. 100000.00

.27 .00 8.74 .00 .050 .035 .050 .000 1152.00 8962.75

• .001578 1047. 1050. 1052. 2 0 0 .00 2084.70 11047.45

FLOW DISTRIBUTION FOR SECNO: 23.60 CWSEL: 1172.24

STA= 8963. 11050.

• PER Q: 100.0
AREA: 24605.8

VEL: 8.7

•

•



•

•

•

•

•

•

PAGE 14

1175.00

.28 .01 1182.00
4950. 372. 10000 .00

.000 11 0.00 9346.75
.00 11 6.50 10483.25

1 TARGET: 1190.000

HV HL O~OSS BANK LEV
AROB VOL TWA LEFTjRI HT
XNR VTN ELMIN SS A
ICONT CORAR TQPVID EN ST

BWP BAREA SS ELC U ELCHD
90.00 25600.00 2 50 1150. 0 1150.00

WSEL- 1172.49
I -
I

VSELK
ALOB
XNL
ITRIAL

COFQ RDLEN
2.50 .00

12:21:01

SECNO DEPTH CVSEL CRIVS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

03-10-92

SB XK XKOR
1.05 1.60

SPECIAL BRIDGE

*SECNO 23.649

FLOW DISTRIBUTION FOR SECNO: 23.65

STA: 9347. 10510.
PER Q: 100.0

AREA: 24135.8
VEL: 8.9

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: I 1175.00 ELREA:

23.65 22.49 1172.49 .00 .00 173.72 1.23
215000. O. 215000. O. O. 4136. O.

.28 .00 8.91 .00 .050 .035 .050
.000755 200. 270. 340. 2 0 0

3470 ENCROACHMENT STATIONS:

CALCULATED CHANNEL AREA:, 22812.

•TRAPEZOID ELLC ETRD
AREA

25305. 1175.00 11 0.00

QWEIR

10750..19

H3EGLWC

1175.00 1173.93

EGPRS

*SECNO 23.658
6840,FLOW IS BY WEIR AND LOW FLOW
3420 BRIDGE W.S.: 1172.68 BRIDGE VELOCITY:, I 8.99

I
QLOW! BAREA

20546~. 25600.

•3470 ENCROACHMENT STATIONS: 9320.0 10510.0 TYPE: 1 TARGET: 1190.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA7 1182.00 ELREA: 1182.00

23.66 22.73 1172. 73 .00 .00 1173. 93 1. 20 .21 .00 1182. 00
215000. O. 215000. O. O. 24412. O. 4975. 373. 10000 .00 •.28 .00 8.81 .00 .000 .035 .000 .000 U50.00 9346 .07
.000728 45. 45. 45. 2 0 2 .00 1137.86 10483 .93

•

•
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•
SECNO DEPTH CVSEL CRIWS VSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIiA LEFT/RIGHT
TIME VLOB VCH VROB XNL XRCH XNR VTN KUHN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICORT CORAR TOPWID ENDST

•
FLOW DISTRIBUTION FOR SECNO= 23.66 CWSEL= 1172.73

STA= 9346. 10510.
PER Q= 100.0

• AREA= 24411.7
VEL= 8.8

*SECNO 23.667

3470 ENCROACHMENT STATIONS= 9320.0 10510.0 TYPE= 1 TARGET= 1190.000

• 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1175.00 ELREA= 1175.00

23.67 22.65 1172.75 .00 .00 1173.97 1.21 .03 .00 1182.00
215000. O. 215000. O. O. 24334. O. 5000 . 374. 100000.00

.28 .00 8.84 .00 .050 .035 .050 .000 1150.10 9346.07

• .000736 45. 45 . 45. 0 0 0 .00 1137.86 10483.93

FLOW DISTRIBUTION FOR SKCNO= 23.67 CliSEL= 1172.75

STA= 9346. 10510.

• PER Q= 100.0
AREA= 24334.5

VEL= 8.8

•

•

•

•

•
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•
SKCNO KUHN XLCH Q CWSEL KG ARKA TOPilID 10K*S

23.398 1151. 00 1052.00 215000.00 1169.85 1171.58 20362.76 1457.44 18.38

• 23.597 1152.00 1050.00 215000.00 1172.24 1173.42 24605.76 2084.70 15.78

23.649 1150.00 270.00 215000.00 1172.49 1173.72 24135.78 1136.50 7.55

23.658 1150.00 45.00 215000.00 1172.73 1173.93 24411. 75 1137. 86 7. 28

• 23.667 1150.10 45.00 215000.00 1172.75 1173.97 24334.47 1137. 86 7.36

•

•

•

•

•

•

•

•
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SUMMARY OF ERRORS AND SPECIAL NO~ES.

PAGE 18

•

•

•

•

•

•

•

•

•

•

•
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APPENDIX B3:

River Structures Data

1. Gabion Slope Protection

2. Grade Control Structure No.2

3. Grade Control Structure No.4
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Gabion Slope Protection
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;< 2/q •
Channel Hydraulic Conditiom by Reach

Boundary Shear ~ >tress Computations :for Side Slopes
Tempe - Rio Sala~o:WestSalt River ~each

Q Reach 11ean r~each Shear 11ax Re ch Shear •
N. Eank S. Bank N. Bank S. Bank

40000 #1 0.59 0.68 0.74 0.93
#2 0.91 0.81 0.99 0.87
#3 0.86 0.85 0.90 0.89

•
93000 #1 1.00 1.16 1.17 1.50

#2 1 .. 52 1.34 1.73 1.53
#3 1.45 1. 43 1.53 1.51

.- 135000 #1 1.27 1. 47 1. 43 1. 87 •#2 1. 90 1.66 2.24 1. 94
#3 1.82 1. 79 1.94 1.92

••

160000 #1 1 .. 26 1.44 1. 50 1. 71
. #2 2.08 1.81 2.52 2.17 •#3 2.02 1. 99 2.18 2.15

•

.

~
215000 #1 1 70 1.96 1.89 2.46

#2 2.51 2.17 3.09 2.64
#3 2.43 2.38 2.67 2.63

__,_u,__~"'_ _. •
296000 #1 2.01 2.35 2.29 2.92

#2 .03 2.59 3.84 3.24
#3 ·2.95 2 89 3.32 3.-25

..~_"_"'_H'_'_''''''
H__.".._".____,__~_,__"

:* tJ\ '" 1<- ; WI Ii VV\ <;~ 1"1 S.jye5 <, "VI bCVv\. It- ,
S\utvl tnA 11c<\.11·~ ~:< 145) 4t<N1K.

.

. !

•

•

•

•

•



...., ' ..

i•.. i ...; ....... , ....i ..'.... , " ..... :.... ,
......

...... ..

.: , : , : .

'" , ,.., , ..
• : : ., .••.. ' .,." • .......i•..• ,•..., .. ,." ..•... , c.;

,.'

'.

............ , , , , ,.. , , .
. J. .......;.: ., i , , , .. ,

.. ; .

.......:..... ',' ...... r. ' ..... ;...

,i... .. ...... •....i.· .. ' .. ·' .. ·'··i

i · ..i . ., ,=C· ", .i.·.· ,,+.. ·"':··i ..
,.. : ,... :,i' ;..

•••, iL ..,.. ; , ,

............., , , ;:: ,.,. i' ; , : , , ,.. ,.•. :..

': , , .., "':"'<" ..' .' ',,' ',,".i .. ' . ,+ ..•......•;, , , :.
,..... . , .' .l. "'''i'''''''';'

, ...... " ..... ,. i •....•.... , ..•.. i '·.. ..iT! .,...... : ;
;.,·,,····"'··' .. :· .. i··'·":· ",.... , ,. ..,..... ." ., '. . ..,....,.... ,i·'······;···,···
, , .., : 1 " ; Jt' iT.::,' r i

" \' "., ...: ,., ·... :· ... ···'· .. i· ..'···: " .' . •. i; '.' ..:;"::' ., .
i•. , , : .•.. L., . ' .. :, , ;

" , , " ..• ". i •

,.., .
. ,.... . , : : ;..:, .., : ..

. .. " , ,..
.L ,.. '>." "':""""i"

• i : ,. .............,

;.:,.,.; .. , , :. ..: .. ; . . . ., ,.......
," , . . . .•.......•........• ;

i·····' , :.. , , : ;'i•. : ". >. •. . '"

.......,
,.. : .: •....
...• . :... ..'.'i.
" ., , ,.. ;., , . ::.. :
i : i , ,........: ;....... ....LL.. .. , , ; .: i '•.. "'..

, , ....:~l;"+-
. . ..... .,..... :... , .. ," .

: '. iii; '.,;......,...

•

•

•

•

•

•

•

•

•

•

•





• • • • • • • • • • •

'7 i I I I I

6

o 9
11

Prototype

• Model

~.
N
N

-

.

.

rukV'~n6d .'
"He-jdyal/lit. 7e~+;'0 Del/ely'
D~ '5& 11 ~r; +eV'/~ ... ~Y" flJ U!76' .
6f lc.t!MO 114 ffy~9S 1/ Ct' v 1'1

G"'1. Ineev/':2. D~ 7. ,gVlt rr1"ev;""l J.
/2~!:5~a VC IA 2:e VI V' - C~ fo rdtllJ S/~ ~

Ilr},sf=~ ;\~e:;:/ J: 24

MATTRESS THICKNESS. t, Inch••

..L
6

."",...."",.. ..
."",..""""

."",.... ."",..."",..."",..

_..- --;
-~-

O

."",..; j

."",..""""
."",..""""

."",..""""
.."",.., ... ."",.. .

4
.;.

: I I-

..•G-

o
~ . 5 J
fir
(I)
w
a:t- .
(I) ~.?> ~I~I-----------'
a:
oC 4 I-
w
::z:
(I)

... :.'-1-'
oCo .E "3 l-".

a:
0 ..
w
A.
>-
t-o 21-'
t-
o
Cl: "
A.

Figure 4.13. Critical shear stress versus mattress thickness.
"'--



•

•

•

•

•

•

•

•

•

APPENDIX B
Derivation of Critical Shear Stress Correction Factor

The forces on the rock part ic1e are 1i ft force Fl, drag force Fd and
weight of the particle Ws. Rock particles on side-slopes tend to roll rather
than slide, so it is appropriate to consider stability of rock particles i~

terms of moments about a contact point 0 about which rotation must take
place. The components of forces relative to the plane of motion are shown in
Figure B.l(b).

, ,
~F' " 'H"'/0", ,I p ,or'zontal line, '

I if , DireChon at velocity, vr
/ A r Azl..' ......

............ "" ~...,-- -------- -~,,,,,.......... I _.l.- .,
~ ......- ...,-------- --_...--

(a) General view

Streamline..,
R, Direction of V
oarlicle movement

•
(b) View of vectors in the plane

of the side slope.
(c) Section A-A cross-section of

side slope in the direction
of particle motion.

•
Figure B.1 Diagrams for tne Ripr~D Stability Analysis



•

Where

Wn = Ws cosAz (the weight component normal to the side-slope)
Wt • Ws sinAz (the weight component tangent to the side-slope)

It can be shown that

e2WnSF • -~-~--=:....U.:=---~-~"...
elWtcosAb + e3Fd cosAd + e4Fl

Rearranging the above equation can be written as: I
i,.....
~

j
!
l
!
~

i
i
";
J
.!
;
I

I
!
!
1
i.

(81)I
ta/SF) = (tanAz/tanAr)cosAb + SN/cosAz

eZ/el = tanAr

Where Ar is the bearing angle of the stone which is assumed to equal the
angle of repose.

Let the side-slope stability number be given by

so,

At incipient motion, there is a balance of moments such that
eZ Ws cosAz • elWs sinAz + e3Fd cosAd + e4Fl

Where e is the moment arm of each force.
The factor of safety, SF, of particles against rotation is then deter

mined by the ratio of the moments.

•

•

•

•

•

•

The lift and drag forces are proportional to the boundary shear where

Fl = Cld2To
Fd = C2d2To

Where

•

•

d = the stone diameter; and,
To = the mean boundary shear stress.

The submerged weight of a stone is

Ws = c3 (Us-Uw)d3

Where Us and Uw and the unit weight of stone and water respectively.

B-2
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•

•

So,

then
To

SN· (n cosAd + m) (Us-Uw)d

For a stone on a plain bed Ad = O· (i.e., Ab=90·) and incipient condi
tions (SF-I.O), then SN=I.O from equation Ba, so

In considering the incipient motion of stones in a riprap layer, the
ratios of cl/c2 and e4/e3 vary depending on the turbulent conditions of the
flow and the interlocking arrangement of the stones. If it is assumed that
the stones are approximately spherical in shape, then -

Where Tc is the cri t ica1 boundary shear stress. The term n+m is
equivalent to the Shield's parameter. The stability number on a plane
horizontal bed is therefore given by

SN' - TolTc

e4/e3 = 2

The ratio of lift to drag was assumed by Stevens and Simons (1971) to be

CI/c2 = i

The drag coefficient for a sphere is approximately 0.5. Lift coeffi
cients from various studies on hemispheres are reported by Benedict and
Christensen, 1971.

•

•

•

•

1 = (n+m) Te
(Us-Uw)d (B2)

lift Coefficient, CL, for Hemispheres

•

•

•

Study

Chepil (1958)

0.348- ·Chepil (1958)

B-3

Comment

Based on potential flow
for widely packed spheres

Pressure measurements for
widely packed spheres
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•

0.359

0.178

Benedict (1968)

El Samni and
Einstein

Closely packed spheres
theoretical solution

Pressure measurements
closely packed spheres

•

•

•

•

•

•

The Stevens and Simons assumption for the 1ift to drag ratio is_ a
compromise' between various measurements for beds composed of spherical
particles. Measurements by Apperley (1968) showed the range of lift to drag
that can occur as flow depth varies relative to the particle diameter.

Variation of lift/drag ratio with relative depth

The ratio of stabil ity number on a side-slope, SN, to the stabil ity
factor on a plane horizontal bed, SN' is

SN m+ n casAd __ mIn + casAd
SN'= m+ n min + 1

B-4
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• Where m.. e4 tl
n e3 c2

Substituting the Stevens/Simons assumptions gives

by trigonometric identity, where

•

•

•

and

or

m.. 1
n

~~, .. %(1 + cosAd)

SN .. %(1 + cosAd) To/Tc

Ad .. 90 - Al - Ab

cosAd· .. cos (90-Al-Ab)

.. sin (Al + Ab)

(B3)

•

•

•

•

•

•

Equation Bl becomes

-l .. tanAz cosAb + 1 (l+sin(Al+Abll Td
SF tanAr i cosAz Tc

where Td is the allowable or design shear stress.

1 2cosAz (I-SF tanAz cosAb) Tc
Td .. SF (l+sin(Al+Ab» tanAr

The angle Al shown in Figure B.l is the angle between the velocity
vector and the horizontal plane in the plane of the side-slope. The angle Al
is a function of hydraulic conditions. The angle Ab can be derived from a
balance of moments normal to the direction of stone motion.

e3 Fd sinAd .. el Ws sinAz sinAb

now from trigonometric identity

sinAd .. cosAl cosAb - sinAl sinAb

cosAl - sinAl tanAb .. elWs sinAz tanAb
- e3 Fd

B-5
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•

•

tanAb • cosAl
elWs sinAz + sinAl
e3Fd

The term elWs can be written ase3Fd

elWs • e2 Ws el
e3Fd e3 Fd e2

• e2 (Us-Uw)d 1
e3 To tanAr

-1,.

•

• 1 (Us-Uw)d 1
n To. tanAr

from equation B2 and B3

elWs _ 1 _l~_

e3Fd - %To/Tc tanAr

casAl
--Z-- sinAz + sinAl
To/Tc tanAr

II tanAb •

~-------------_-I

so

•

•

REFERENCES:

•

•

Stevens, M.A. and D.B. Simons, 1971, "Stability Analysis for Coarse Granular
Material on Slopes", Chapter 17, in River Mechanics, Hsieh Wen Shen, ed.

Benedict, B.A. and B.A. Christensen, 1972, "Hydrodynamic Lift on a Stream
Bed", Chapter 5, in Sedimentation, Hsieh Wen Shen, ed.

Apperley, L.W., 1968, "The Effect of Turbulence on Sediment Entrainment",
Ph.D., Thesis Univeristy of Auckland, N.Z., sited from Loose Boundary
Hydraulics, A.J. Raudkivi, Second edition, 1976.
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Grade Control Structure No.2
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SHEAR KEY C1F BEDROCK IS ENCOUNTERED
BEFORE REACHING DESIGN DEPTH, USE
SHEAR KEY AS SHOWN ON DRAWING NO.
CH-4.4)

SOUTH LEVEE
CONTROL lfNE

I
CHANNEL

CONTROL lfNE

I

GRADE CONTROL iRt"8E S9l'~9E GRADE CONTROL
STRUCTURE NO.2 SJHIIGTIJRC :'9. i STRUCTURE NO. 4

STATION ELEVATION STATION ELEVATION

0 144+00 1107.5 '-a7+82 1122.7 249+55 1132.~

® 2~8 1~8
tit .'\'

144+14 1101.6 249+71 1124.0

© 144+08 1075.4 . 207+~Ll,'087.8 249+63 1101.0

@ '143+68 1075.4 207+4/1\w87.8 249+24 1101.0

® 141+75 1075.4 2~9 1~8 247+36 1101.0

® 140+57 1095.1 1~04t21 1107A 246+26 1119.3

------~------------------.--...._\,j

TOP OF GRADE
CONTROL STRUCTURE

I

NORTH lEVEE
CONTROL LINE

I

-':!',
~

~,

BOTTOM OF UPSTREAM
LEVEE PROTECTION

TOP OF UPSTREAM
LEVEE PROTECTI ON

TOP OF lEVEE (TYP. l

NOTES.
I. ALL STATIONING REFERENCES CHANNEL CONTROL LINE

UNLESS OTHERWISE NOTED.
·2. VERTICAL FACE OF GRADE CONTROL STRUCTURE SHALL

BE CONSTRUCTEO WITHOUT FORMS.
3. GRADE CONTROL STRUCTURES SHALL BE CONSTRUCTED

DOWN TO DESIGN ELEVATION OR TO BEDROCK, WHICH
EVER IS HIGHER. SHOULD BEDROCK BE ENCOUNTERED,
SEE DRAWING NO. CH-4.4 FOR ANCHORING GRADE
CONTROL STRUCTURE TO BEDROCK.
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PROTECtToN-------
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(4) Care must be exercised to insure that
cutoffs are properly tied in at the ends
so that the water will not outflank them.

(5) The upward pressure to be used in de
sign may be estimated by assuming that
the drop in pressure from headwater to
tailwater along the contact line of the
dam and foundation is proportional to
the weighted-creep distance.

Based on his findings, Mr. Lane recom
mended the weighted-creep ratios shown
below:

Mr. Lane gives credit for various concepts of
creep analysis to the early investigators, Clib
born, Beresford, Bligh, Griffith, and others.
He did, however, test his theory by analysis of
more than 200 dams on pervious foundations,
both failures and nonfailures. His main con
clusions (omitting those regarding the "short
path" which is not applicable here) were as
follows:

(l) The weighted-creep distance of a cross
section of a dam is the sum 'of the ver
tical creep distances (steeper than 45°)
plus one-third of the horizontal creep
distances (less than 45°).

(2) The weighted-creep head ratio is the
weighted-creep distance divided by the
effective head.

(3) Reverse filter drains, weep holes, and
pipe drains are aids to security from
underseepage, and recommended safe
weighted-creep head ratios may be re
duced as much as 10 percent if they are
used.
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Material: Retio

Very fine sand or silt 8.5
Fine sand . .__ .__ ._... ._. . ._. ... 7.0
Medium sand .. __ .__... .___ 6.0
Coarse sand .__ . .._.. __ .____________________ 5.0
Fine gravel .. ._ ...._. __ . ... _. . 4.0
Medium gravel . .. . ._ _ 3.5
Coarse gravel including cobbles .. _... 3.0
Boulders with some cobbles and gravel . . . _ 2.5
Soft clay . . . .___________________________ 3.0
Medium clay ._. .. . .__ ..._ ._ 2.0
Hard clay __ .. . c .• _•• ~_ .. ...__ 1.8
Very hard clay or hardpan ..__ .. .. 1.6
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STRUCTURE NO.2 STRUCTURE NO. •

STATION ELEVATION S~ION flEW/,ON STATION ELfVATION

0 144+00 1107. S 207~ vb2.S 249,SS 1132.4

® 144+14 1101.6 207+98\ 11114•8 249+71 1124.0

@ 144+0B 107S.4 207+9/ ~OB7.8 249,63 1101.0
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® 141+7S 107S.4 ~+39 IOB~ 247+36 1101.0

® 140+S7 1095.1 V204+2 I 1107.~ 246+26 1119.3
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NOTES,
I. ALL STATI ONI NG REFERENCES CHANNEL CONTROl IINE

UNLESS OTHERWISE NOTED.
,2. VERTICAL FACE OF GRADE CONTROL .STRUCTURE SHALL

BE CONSTRUCTED WITHOUT FORMS.
3. GRADE CONTROL STRUCTURES SHALL BE CONSTRUCTED

DOWN TO DESIGN ELEVATION OR TO BEDROCK, WHICH
EVER IS HIGHER. SHOULD BEDROCK BE ENCOUNTERED,
SEE DRAWING NO. CH-4.4 FOR ANCHORING GRADE
CONTROL STRUCTURE TO BEDROCK.
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Mr. Lane gives credit for various concepts of
creep analysis to the early investigators, Clib
born, Beresford, Bligh, Griffith, and others.
He did, however, test his theory by analysis of
more than 200 dams on pervious foundations,
both failures and nonfailures. His main con
clusions (omitting those regarding the "short
path" which is not applicable here) were as
follows:

(1) The weighted-creep distance of a cross
section of a dam is the sum 'of the ver
tical creep distances (steeper than 45°)
plus one-third of the horizontal creep
distances (less than 45°).

(2) The weighted-creep head ratio is the
weighted-creep distance divided by the
effective head.

(3) Reverse filter drains, weep holes, and
pipe drains are aids to security from
underseepage, and recommended safe
weighted-creep head ratios may be re
duced as much as 10 percent if they are
used.

(4) Care must be exercised to insure that
cutoffs are properly tied in at the ends
so that the water will not outflank them.

(5) The upward pressure to be used in de
sign may be estimated by assuming that
the drop in pressure from headwater to
tailwater along the contact line of the
dam and foundation is proportional to
the weighted-creep distance.

Based on his findings, Mr. Lane recom
mended the weighted-creep ratios shown
below:

Material: R",tio

Very fine sand or silt 8.5
Fine sand . 7.0
Medium sand.. . . .. 6.0
Coarse sand 5.0
Fine gravel......... .. .. 4.0
Medium gravel......... . 3.5
Coarse gravel including cobbles . 3.0
Boulders with some cobbles and gravel........ . 2.5
Soft clay _..... 3.0
Medium clay..................... .. .. 2.0
Hard clay............ . 1.8
Very hard clay or hardpan 1.6
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APPENDIX B4:

Levee Embankment Stability Data
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• ::3-Al.IQ-90 DATE

Salt River Flood Hydrographs 1/7
Location: Granite Reef Dam

•
Discharge Hydrograph:

Time 50-yr· 100-yr 200-yl'" _ 300-yr' 500-yr
--------~----------------------------------------------1

0 0.0 0.0 0.0 0.0 0.0

• 6 6540.0 10085.0 14090.0 145.14.4 15015. Cl
12 13080.0 20170.0 28180.0 29028.8 30030.0
18 13530.0 20670.0 28960.0 29582.4 3031CI.O
24 14720.0 21630.0 30610.0 31441.8 32420.0
3Cl 11530.0 2411CI.O 33230. () 34062.8 35040.0
36 10610.0 36000.0 37970.0 38740.4 39640.0

• 42 13040.0 :$7000.0 39260.0 39838.5 4051 (1.0
48 13040.0 40870.0 4·3350.0 43970.3 44690.0
54 2478CI. () 4161().0 45140.0 45742.1 46440.0
60 28140.0 43170.0 4·6420.0 47003.8 47680.0
66 27020.0 46060.0 48580. (I 51231.9 54440.0
72 42960.0 66880.0 70790.0 74650.4 79320.0

• 78 7632CI.0 10106CI.0 10982CI.0 114787.7 120740.0
84 112760.0 142850.0 158560.0 165853.8 174600.0
90 150000.0 174000.0 193C100.0 203500.2 216200.0
96 106700.0 122240.0 133610.0 227000.0 274000.0

102 96610.0 104490.0 113520.0 1500(10. CI 24863CI.O
108 101910.0 108170.0 116280.0 128500.0 215540.0

• 114 84710.0 88210.0 122490. Cl 137689.4 157380.0
120 67420.0 70650.0 100190.0 110313.6 123140.0
126 49490.0 52440.0 81930.0 88292.5 96170.0
132 42990.0 45610.0 72060.0 77366.4 83910.0
138 42990. Cl 44590.0 69480.0 73193.3 77680.0
144 40940.0 44260.0 65920.0 68302.2 71130.0

• 150 4C1940.0 44030. CI 64:'$00. CI 65955.7 67900.0
156 39550.0 42370.0 46830.0 47257.1 47750.0
162 3955CI. CI 41300.0 44880.0 45394.7 45990.0
168 38470.0 41300.0 41010.0 41712.5 42530.0
174 3806CI.O 40270.0 40120.0 41227.3 42530.0
180 38060.0 40270.0 40120.0 41227.3 42530.0

• 186 ·38060.0 4011CI.0 39650.0 40969.0 42530.0
192 38C160.0 38820.0 39650.0 40393.4 41260.0
198 37290.0 37520.0 39370.0 39709.0 40100.0
204 37290.0 37520.0 39370.0 39709.0 40100.0
210 37290.0 3722CI.O 3937CI.O 39709.0 401 CICI. 0
216 36580.0 36440.0 3937CI.O 39709.0 40100.0

• 222 3858CI. Cl 3644CI. Cl 38240. (I 39Cl42.4 3998CI. Cl
228 36030.0 36120.0 37870.0 38338.1 38880.0
234 35180.Cl 3555Cl.0 3787CI.0 38338.1 38880.Cl
240 35180.0 35550.0 37870.0 38338.1 38880.Cl

•

•



• 23-Al.lg-9Cl DATE

Salt River Flood Hydrographs 2/7
Location: Granite Reef Dam

•
Stage Hydrograph:

Time 50-yr 100-yr 200-yr 300-yr' 500-yr

--------------------------~---------------------------:
0 0.0 0.0 0.0 0.0 0.0

• 6 2.5 -::' '"t' 4.0 4. 1 4.2"" ....'
12 3.9 5.0 6.1 6.2 6.3
18 3.9 5.1 6.2 6.3 6.4 I

24 4. 1 5.2 6.4 6.5 6.6
30 3.6 5.6 6.7 6.8 7.0
36 3.4 7. 1 7.3 7.4 7.5

• 42 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
60 6.1 7.9 8.2 8.3 8.4
66 6.0 8.2 8.5 8.7 9.1
72 7.9 10.3 10.6 11. 0 11.4

• 78 11. 1 13.2 13.8 14.2 14.6
84 14.0 16.2 17.2 17.7 18.3
90 16.7 18.2 19.4 20.0 2CI.8
96 13.6 14.7 15.5 21.4 23.9

102 12.8 13.4 14. 1 16.7 22.6
108 13.2 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
132 7.9 8.2 10.7 11.2 11.8_
138 7.9 8.0 10.5 10.8 11.2
144· 7.6 8.0 10.2 10.4 10.7

• 150 7.6 8.0 10. CI lCI.2 10.4
156 7.5 7.8 8.3 8.3 8.4
162 7.5 7.7 8. 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
192 7.3 7.4 7.5 7.6 7.7
198 7.2 7.3 7.5 7.5 7.6
204 7.2 7.3 7.5 7.5 7.6
21Cl 7 .., 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 7.3 7.4 7.4
234 7.0 7.0 7 '< 7.4 7.4• ..;,0

240 7.0 7.0 7 '< 7.4 7.4• ..;,0

L-J~~ve "51 A,e (~ \O,~• - , '0 (1/-... 1-
1\/ l";; J

V\..~ O. c~s
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• 24-Al.tg-9Cl DATE

5/7

• Draw Down Rate (ft/sec:) :
Time 50-yr 100-yr 200-yr 300-yr' 500-yr
--------------------------------------------------~----l

Cl
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 -9. 12E-05 NA NA NA NA
36 -2. 92E-05 NA NA NA NA
42 NA NA NA NA NA

• 48 NA NA NA NA NA
54 NA NA NA 1\1A NA
60 NA NA NA NA NA
66 -2. l1E-05 NA NA NA NA
72 NA NA NA NA NA
78 NA NA NA NA NA

• 84 NA NA NA NA NA
90 NA NA NA NA NA
96 -2. 78E-04 -2. 97E-C14 ""3. 16E-04 NA NA

1Cl2 -7. 96E-05 -1. 28E-04 -1.36E-04 -3. 64E-04 -3.41E-02
108 NA NA NA -1.33E-04 -6. 35E-02
114 -1.43E-04 -1.59E-04 NA NA -2.34E-Ol

• 120 -1.65E-04 -1. 62E-04 -1.62E-04 -1.83E-04 -2.0SE-04
126 -2. Cl3E-04 -1.99E-04 -1.S4E-04 -1. 74E-04 -1.97E-04
132 -S.77E-OS -S.87E-05 -9. 44E-05 -9. 93E-05 -1.05E-04
138 NA -1. 42E-05 -2. 65E-05 -4.10E-05 -5.80E-05
144 -2. 98E-05 -4. 64E-06 -3. 76E-05 -5.00E-05 -6.4SE-CI5
150 NA -3. 25E-06 -1.76E-05 -2.50E-05 -3. 35E-05

• 156 -2.08E-OS -2. 37E-05 -2.05E-04 -2. 16E-04 -2. 29E-C14
162 NA -1.56E-05 -2. 67E-·05 -2. 54E-05 -2. 38E-05
168 -1. 65E-05 NA -5.51E-05 -·5.20E-05 -4. 84E-05
174 -6. 34E-06 -1.53E-05 -1.32E-05 -7. 13E-06 NA
180 NA NA NA NA NA
186 NA -2.40E-06 -7.08E-06 -3. 82E-06 NA

• 192 NA -1. 95E-05 NA -8. 56E-06 -1.85E-05
198 -1.20E-05 -2.01E-05 -4. 24E-06 -1.03E-05 -1. 72E-05
204 NA NA NA NA NA I

210 NA -4. 71E-06 NA NA NA
216 -1. 12E-05 -1.23E-05 NA NA NA
222 NA NA -1.73E-05 -1.OlE-05 -1.80E-06

• 228 -3. 98E-05 -5. 12E-06 -5. 74E-06 -1.08E-05 -1. 67E-('5
234 -1. 37E-05 -9. 18E-06 NA NA NA
240 NA NA NA NA NA

•

•



• 24-Al.lg-9C> DATE ,.--

6/7

• Draw Down FaLl _( ft ) :

Time 50-yr 100-yr 2-(l(l-yr 30(l-yr' 50Cl-yr
_____________________________- ________________________-I

(I
-

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 -2.0 NA NA NA NA
36 -0.6 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
66 -0.5 NA NA NA NA
72 NA NA NA NA NA
78 NA NA NA NA NA

• 84 NA NA NA NA NA
90 NA NA NA NA NA
96 -6.0 -6.4 -6.8 NA NA

102 -1.7 -2.8 -2.9 -7.9 -736.5
108 NA NA NA -2.9 -1371.1
114 -3.1 -3.4 NA NA -5049.4

• 120 -3.6 -3.5 -3.5 -4.0 -4.5
126 -4.4 -4·.3 -3 .. 3 -3.7 -4.3
132 -1.9 -1.9 -2.0 ··,2. 1 -'2.3

138 NA -0.3 -0.6 -0.9 -1.3

144 -0.6 -(l.l -0.8 -1.1 -1.4
150 NA -0.1 -0.4 -0.5 -0.7 I

• 156 -0.4 -0.5 -4.4 -4.7 -4.9

162 NA -0.3 -0.6 -0.5 -0.5
168 -0.4 NA -1.2 -1.1 -1.0
174 -0.1 -C>.3 -0.3 -0.2 NA
180 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 -0.1 -0.2 -0.4

204 NA NA NA NA NA
210 NA -0.1 NA NA NA
216 -(1.2 -0.3 NA NA NA
222 NA NA -0.4 -0.2 -0.0

• 228 -0.9 -0.1 -0.1 -0.2 -0.4
234 -C>.3 -0.2 NA NA NA
24Cl NA NA NA NA NA

•

•



• 24-Aug-90 DATE

7/7

• Draw Down Check:
Time 50-yr 100-yr 200-yr 30C)-yr' 500-yr
-------------------------------------------------------

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 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
6e) NA NA NA NA NA
66 drains NA NA NA NA
72 NA NA NA NA NA
78 NA NA NA NA NA

• 84 NA NA NA NA NA
90 NA NA NA NA NA
96 drains drains drains NA NA

102 drains drains drains drains drains
108 NA NA NA drains drains
114 drains drains NA NA drains

• 120 drains drains drains drains drains
126 drains drains drai rlS drains drai ns
132 drains drains drains drains drains
138 NA drains drains drains drains
144 dr-ai n5 drains drains drains drains
150 NA drains drains drains drains

• 156 drains drains drains drains drains
162 NA drains drains drains drains
168 drains NA drains drains drains
174 drains drains drains drains NA
180 NA NA NA NA NA
186 NA drains drains drains NA

• 192 NA drains NA drains drains
198 drains drains drains drains drains
204 NA NA NA NA NA
210 NA drains NA NA NA
216 drains drains NA NA NA
222 NA NA drains drains drains

• 228 drains drains drains drains dl'"ains
234 drains drains NA NA NA
240 NA NA NA NA NA

•

•
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Draw Down Rate (ft/sec) : ... . .
!

Time 50-yr 100-yr 2CIO-yr 30(l-yr' 50(l-yr

--~----------------------------------------------------: -

0 I
I

6 NA NA NA NA NA I
I

• 12 NA NA NA NA NA t
I

18 NA NA NA NA NA
24 NA NA NA NA NA
30 -3. 37E-OS NA NA NA NA I

36 -1.08E-OS NA NA NA NA
42 NA NA NA NA NA

• 48 NA NA NA NA NA
S4 NA NA NA NA NA
60 NA NA NA NA NA
66 -7.81E-06 NA NA NA NA
72 NA NA NA NA NA
78 NA NA NA NA NA

• 84 NA NA NA NA NA t

90 NA NA NA NA NA
96 -1.03E-04 -1.10E-04 -1. 17E-04 NA NA

102 -2. 94E-OS -4. 74E-OS -S.03E-OS -1.34E-04 -1.26E-02
108 NA NA NA -4. 92E-OS -2.3SE-CI2
114 -S.27E-OS -S.88E-OS NA NA -8. 64E-02

• 120 -6.09E-()S -6.00E-05 -S.99E-OS -6. 77E-OS -7. 69E-OS
126 -7.S0E-OS -7. 37E-OS -S.68E-OS -6.41E-OS -7. 28E-OS
132 -3. 24E-OS -3. 28E-OS -3. 49E-OS -3. 67E-OS -3. 88E-OS
138 NA -S.24E-06 -9. 79E-06 -1.S1E-05 -2. 14E-OS
144 -1.10E-OS -1.71E-06 -1.39E-05 -1.8SE-05 -2. 38E-05
lS0 NA -1.20E-06 -6.S2E-06 -9. 24E-06 -L24E-OS

• 156 -7. 67E-06 -8.7SE-06 -7. 56E-OS -7. 98E-05 -8. 46E-05
162 NA -S.77E-06 -9. 88E-06 -9. 38E-06 -8.80E-06
168 -6.08E-06 NA -2.04E-05 -1.92E-OS -1.79E-05
174 -2. 34E-06 -5. 64E-06 -4. 89E-06 -2. 63E-06 NA
180 NA NA NA NA NA
186 NA -8. 87E-07 -2. 62E-06 -1.41E-06 NA

• 192 NA -7.21E-06 NA -3. 16E-06 -6. 83E-06
198 -4. 44E-06 -7. 42E-06 -1.S7E-06 -3.80E-06 -6. 36E-06
204 NA NA NA NA NA
210 NA -1.74E-06 NA NA NA
216 -4. 14E-C16 -4.S6E-06 NA NA NA
222 NA NA -6. 39E-06 -3. 74E-06 -6. 67E-07

• 228 -1.47E-OS -1. 89E-C16 -2. 12E-06 -3. 99E-06 -6. 15E-06
234 -5.07E-06 -3. 39E-06 NA NA NA
240 NA NA NA NA NA
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7/7

24-Al.tg-90 DATE

• Draw Down Check:
Time 50-yr 100-yr 200-yr 300-yr' 5(lO-yr
-------------------------------------------------------

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 drC:\ins 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
00 NA NA NA NA NA
66 drains NA NA NA NA
72 NA NA NA NA NA
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 drC:\ins
108 NA NA NA pools drains
114 pools pools NA NA drains

• 120 pools pools pools pools pools
126 pools pools pools pools pools
132 drains pools pools pools pools
138 NA drains pools pools pools
144 drains drains pools pools pools
150 NA drains pools pools pools

• 156 drains drains pools pools pools
162 NA drains drains drains drains
168 drains NA drains drains drains
174 drains drains drains drains NA
180 NA NA NA NA NA
186 NA drains drains drains NA

• 192 NA drains NA drains drains
198 drains drains drains drains drains
204 NA NA NA NA NA
210 NA drains NA NA NA
216 drains drains NA NA NA
222 NA NA drains dr'ai ns drains

• 228 drains drains drains drains drai ns
234 drains drC:\ins NA NA N?-)
240 NA NA NA NA NA

•

•
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(11.8)
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proximately inverse to D~. Then the flow per unit area is

Ilq = Q. = CI~i k = ki
A 'T}

or !~

~ (11,6a)

where C1 is a constant and k is the coefficient of hydraulic conductivity of the
soil.

Since the capillary diameter D 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

(11.7)

where D10 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,

k = C (~)
3 I + e

or for draining waterlogg
which the conductivity of
of settlement of a structu
rate at which water mov(

Several methods of n
able. Some methods inve
turbed samples, and othel
of the soil in place below;
tages that are important in.
most feasible and approp'

. chosen. For example, in s
would be appropriate to rr
to be used which would b{
structure. On the other h;
appropriate in the case of
In every case, the objecti
soil in its natural or norrr
possible. Furthermore, S(

spect to flow; that is, the c
differ considerably from
exists, it may be necessaJ

where Ca 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 ofthe exponent, a permea
bility coefficient of "minus 1" signifying 10-1 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

Figure 11.4 Constant·hea(
conductivity of coarse-grai

I N£2;~~~~~\
d ':'; area A:::·

-'----+-- ":-=_--=-:.=-_-.t~f~~~\B~?M

11.8. LABORATORY TE
APPARATUS

A laboratory test that is J:
cient of hydraulic conduc
which the hydraulic gradi
A typical arrangement of

Supply "'~

Gr

.'~-.......

.....
Soils

Clean gravel
Gravel, clean coarse sand
Graded sand, fine sand
Silty sand, silt
Dense silt, clayey silt
Clay, silty clay

... Range k (cm/s)

TABLE 11.1 Hydraulic Conductivity Values

Very high > 100 (> 1.0)
High 10-1_10°
Medium 10-3_10- 1

Low 10-:;_10-3
Very low 10-'-10-:;
Practically impermeable < 10-'

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

•

GEOHYDROLOGY

ROGER J. M. De WIEST
Freeman Fellow ASCE
Professor of Hydraulics and Hydrology
Princeton University

++++++++++++++++++++++++++++++++++++++++++++++++++++

John Wiley & Sons, Inc., New York . London . Sydney



• -(kjp.)(dpjdl)

10-2-10

1----102 103----105

10-6__10-3 10-3----1

10-3----1 1----103

Gravel
Clean sands (good

aquifers)
Clayey sands, fine sands

(poor aquifers)

THEORY OF GROUND-WATER MOVEMENT 171

Table 4.1 Average Values ofK and k

Soil Class K em/sec K darcys K gpd/ftZ

1 darcy = 0.987 x 10-8 cm2

or 1 darcy = 1.062 x 10-11 ft2

Because Eq. 4.18 may be written as

11.-._-K-=-~~-/~-_----~---(4~21)1
in which v = p.jp 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 11 from tables
of physical properties of fluids [11]. The U.S. Geological Survey uses the
rneinzer 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 of 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.

Table 4.2 Representative Values for k and K

Geologic Oassification Darcys (k) Meinzers (K)

l._,,__.. l

This leads to

:1 absolute value,

• k'l (4.18*)
P.

.he dimensions of a velocity. It may

. consistent units, generally different
1 mechanics, petroleum engineering,

to continent (Europe, the United
• .er-gram-second units are uni~ersal~y

this country are carried out WI th K 10

solution, namely, Xl = 1, X2 = -1,

::letroleum engineering, has been pre
. permeability k because of an incom
eed, for horizontal flow, Darcy's law

r2yjp. (4.18)

T(, such as effective permeability [5~,
epage coefficient [7], and hydrau.hc
luctivity, in view of the analogy with

• gaining widespread use. It is used
1sic permeability fot

Cd2 (4.19)

\racteristic of the medium alone, and

•

•

•

•

ltmosphere/cm

• ,f [L]2. It may be expressed as such by

)oise = 0.01 dyne secjcm2

2 x 106 dynesjcm2

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

2% porosity
16% porosity
12 %porosity
12%porosity
29 % porosity
well sorted
very well sorted
very well sorted
very well sorted

Argillaceous limestone
Limestone
Sandstone, silty
Sandstone, coarse
Sandstone
Very fine sand
Medium sand
Coarse sand
Gravel
Montmorillonite clay
Kaolinite clay

For the clays only the order of magnitude is indicated.

K.':' h1c1 va" I; < Co he/V (1 ,'v /'~

k, =- fNWle4 h; /;&

~.

;'.....~
(4.20) ~

;~:.

u(Q/A)--dpjdl

defined as

ipoise X 1 cm3/sec

1 cm2

•
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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
Ana lyses Range Mean

cm/s cm/s
Igneous Rocks

(3.3 - 52) x 10-4 1.65 x 10-3Weathered 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 10-4Sandstone (fine) 20

Siltstone 8 (0.1 - 142) x 10-8 1.9 x 10-7

Sand (fine) 159 (0.2 - 189) x 10-4 2.88 x 10-3

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-~

Gravel 40 (0.3 - 31.2) x 10 4.03 x 10
Silt 39 (0.09 - 7090) x 10-1 2.83 x 10-5

Clay 19 (0.1 - 47) x 10-8 9 x 10-8

Metamorphic Rocks
- 1130) x 10-6 1.9 x 10-4Schist 17 (0.002

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 quantitative1y.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

82

.\~.

---~---'.

:~.t~::

'.-.,;-""'.'

K = K(x,y,z) remains a scalar
with, but opposite in sense t
head just as in the case of c
homogeniety that must be deal
of the aquifer. The hydrau1i
within individual stratum but
Such an aquifer can be regard

'with discontinuities in K at
layers.,

Treatment of block-wise
p1ished by defining a piezome
which K is constant. For exa
and b, in which the hydraulic
the piezometric heads are ha
the two regions is denoted bj

velocity qa at any point on C

Figure 3-8. Refraction of tt
between di fferer

qan normal to C and one tang,
depth into the paper through
is the coordinate measured ti
can be similarly decomposed.
ment ~l must be the same reg.
used to calculate it, the COl
-+- -+-qa and qb normal to C must bl

qa cos 0a

The fact that (p/pg)a =

means that ha = hb on C. Th
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Rio Salado Channel F'roj: RIOIN

• City of Tempe Dgn: GI<C 29-Aug-90

Bank Stabi 1 i ty Computation - Chk: VV 8/z9/ro

H _. 30.(1 · Uw = 62.0 pcf Z = 1.50

dh = .. "') · Uc = 150.0 pcf Az = 33. "7 deqrees...'. ..:..

• za. = 4.3 · Us = 180.0 pcf Te: = 8.0

Force: kips Moment: ft Factor of Safety:
Overturning:

Fh 1:-: 15.7 d1x 11.8 SF = 0.99
Fh1y 23.5' dly 17.7

• Fh2x 27.9 d2>, 10.0 Sliding:
Fh2y 41.9· d2y 23.0 SF = 1.82

Fs>: 7.7 dsx 2.0
Fsy 11.5 dsy ::!" (I

We: 21. 9 de: 26.5

• Rio Salado Channel F'roj: HIOIN

City of Tempe Dgn: GI<C 29-Aug-90

Bank Stabil i t.y Computation Chk:

• H = 30.0 · Uw = 62.0 pe:f Z = 1. 25
dh = "'::' r') · Uc = 150.0 pe:f Az = :';:;8.7 degrees-_'e ..

za = 4.3 · Us = 180.0 pe:f Te: = 8.0

Force: kips Moment: ft Factor of Safety:
Overturning:

• Fhh: 15.7 d1x 11. 8 SF = 1. 10

Fh1y 19.6 d1y 14.8
Fh2)·, 27.9 d2>: 10.0 Sliding:
Fh2y 34.9 d2y 20.5 SF = 1.82

Fsx 7.7 ds>: 2.0
Fsy 9.6 dsy 2.5

• We 21.9 de 26.5

•

•

•
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Rio Salc!.~do Channel F'roj: RIOIN

City of Tempe Dgn: GKC r)9-Auo-90

• Bank Stability Computation Chk: ,Ill Bk/rr>o· -

H = 20.0 · Uw = 62.0 pe:f Z = 1.50

dh = 3.2 · Ue: = 150.0 pe:f Az = 33. -7 degrees

za = 4.3 · Us _. 180.0 pe:f Te: = 8.0

• Fore:e: kips Moment: ft Fae:tor of Safety:
OvertLlrni ng:

Fhb: 4.8 db: 8.5 SF = 1.07

Fh1y 7.3 dly 12.7
Fh2>t 12.4 d2:·: 6.7 Sliding:

• Fh2y 18.6 d2y 18.0 SF = 2.24

Fs:·: 5.0 ds:·: 2.0
Fsy 7.5 dsy 2.9
We: 14.9 de: 19.0

• F~i 0 Salado Channel F'roj: RIOIN

City of Tempe Dgn: GKC 29-Aug-90'

Bank Stability Computation Chk:

H = 20.0 · Uw = 62.0 pe:f Z = 1. 25

• dh = 3.2 · Ue: = 150.0 pe:f Az = 38.7 degrees

za := 4.3 · Us - 180.0 pe:f Te: = 8.0

Fore:e: kips Moment: ft Fae:tor of Safety:
Overturning:

Fhl>: 4.8 d 1:-: 8.5 SF = 1 .. 23

• Fh1y 6. 1 dl}' 10.6
Fh2>: 12.4 d2>t 6.7 Sliding:
Fh2y 15.5 d2y 16.3 SF = 2.24

Fs>: 5.0 ds>: 2.0
Fsy 6.2 dsy 2.4
We: 14.9 de: 19.0

•

•

•

•
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Rio Salado Channel F'roj: RIOIN

City of Tempe Dgrl: GKC 29-ALtO-90

• Bank Stability CompLttation Chk: ,Ill ¥~/f7"

~{
_. 3(1. (I · Uw :::: 62.0 pcf Z :::: 1.50

dh :::: 0.0 · Ue :::; 150.0 pcf Az :::: 33.7 degrees

za :::: 0.0 · Us :::: 180.0 pcf Tc :::: 8.0

• Foree: kips Moment.: ft Factor of Safety:
Overtl.\rni ng:

Fh1:·: 27.9 d 1:-: 10.0 SF :::: 1. 18
Fh1y 41.9 dly 15.0
Fh2>: 27.9 d2>: 10.0 Sliding:

• Fh2y 41.9 d2y 23.0 SF = 1.53

Fs>~ 0.0 dsx 0.0
Fsy 0.0 dsy 0.0
We 21. 1 de: 26.5

• Rio Salado Channel F'roj: RIOIN

City of Tempe Dgn: GKC 29-ALtg-9Q

Bank Stability Computation Chk:

H :::: 30.0 · Uw :::: 62.0 pcf Z = 1. 25

• dh = 0.0 · Uc :::: 150.0 pcf Az :::: 38.7 degrees

za = 0.0 · Us -. 180.0 pcf Tc :::: 8.0

Force: kips Moment: ft Factor of Safety:
Overtl.\rn i ng:

Fh1:·: 27.9 db: 10.0 SF :::: 1.28

• Fh1y 34.9 d1y 12.5
Fh2>: 27.9 d2>: 10.0 Sliding:
Fh2y 34.9 d2y 20.5 SF = 1.53

Fs>: 0.0 ds>: 0.0
Fsy 0.0 dsy 0.0
We: 21. 1 de 26.5

•

•

•

•



•
Rio Salado Channel F'roj: RIOIN

City of Tempe Dgn: GKC ",'9-ALlCl-90

• Bank Stability CompLltati on Chk: ",II' 8/u19o · _

H == 25.0 Uw == 62.0 pcf Z == 1.50

dh = (l.CI . Uc = 3,50.0 pcf Az == 33.7 degrees

za == 0.0 Us == 180.0 pcf Tc == 8.0i· Force: kips Moment: ft Factor of Safet.y:
Overturning:

Fh1>: 19.4 d 1>: 8.:;:; SF == 1.22

Fh1y 29.1 d1y 12.5
Fh2>: 19.4 d2>t 8.3 Sliding:

• Fh2y 29.1 d2y 20.5 SF = 1.64
Fs~< Cl.O ds>: 0.0
Fsy O.CI dsy 0.0
Wc 17.6 dc 22.8

• Rio Salado Channel F'roj: RIOIN
City of Tempe Dgn: GKC 29-Aug-90

Bank Stio\bi 1 i ty Computation Chk:

H == 25.0 , Uw == 62.0 pcf Z = 1 ":')...• ..:;,;:;;1

• dh = 0.0 . Uc = 150.0 pcf Az = 38.7 degrees
za == 0.0 . Us == 180.0 pcf Tc = 8.0

Force: kips Moment: ft Factor of Safety:
Overtl.lrni ng:

Fhl>: 19.4 dlx 8.3 SF == 1. 34

• Fh1y 24.2 d1y 10.4
Fh2>: 19.4 d2x 8.3 Sliding:
Fh2y 24.2 d2y 18.4 SF == 1.64

Fs>: 0.0 ds:-~ 0.0
Fsy 0.0 dsy 0.0
Wc 17.6 dc 22.8
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•
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APPENDIX BS:

Levee Settlement Analysis
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THOMAS-HARTIG & AsSOCIATES, INC.
Geotechnical, Materials Testing, and Environmental Consultants

7031 West Oakland Street • Chandler, Arizona 85226
Chandler: Phone (602) 961·1169, Fax (602) 940-0952 • Phoenix: Phone (602) 437-5450

Tom W. Thomas, P.E. Charles H. Atkinson, P.E. Judith A. McBee
James R. Morrow James M. Willson, P.E. Dale V. Bedenkop, P.E.
John P. Boyd, P.E. Steven A. Haire, P.E. John C. Patton
Kenneth L. Ricker, P.E. Kenneth D. Walsh, P.E.

•

•

•

City of Tempe
Engineering Department
P.O. Box 5002
31 East 5th Street
Tempe, Arizona 85281

Attention: Jim Bond

Project: Rio Salado Improvements
. Salt River Channelization
Hohokam (University - Sky Harbor)
Tempe, Arizona

19 March 1992

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.

•

•

By:---;~:-il-=--:~.m-~

/dh
Copies to:

I'i¥- Reviewed by:-4~~ ffI'-:~~--=--\l:~-

A member of the(HIHIgroup of companies
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APPENDIX B6:

Sediment Transport Analysis

1. Long-term Scour Analysis

2. Bank. Toe-down Computation

3. Local Scour Computations

a. Scout at Grade Control Structures

b. Scour at Bridge Piers

4. Total Scour Tabulation
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Long-term Scour Analysis
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Channel Hydraulic Conditions by Fleach

Boundary SI'IE)~,",1" S'in7lst~ Cornpu'iations
'T'ernpe " Fiio Sala,do: We,s'i Sal\: Hive. Fleach

• Q Beach Ne.:fin Rea,ch Shea,::t:' Nin R(s'.:'!.ch ~3hear-

H. Ba.nk
------,---------'

,~oooo ifl 0 r;8
-#2 1. 04 0 () '"' 0 88(JO

#"3 0 98 0 93 0 q ')
,J '.}

• 93000 #1 1. 13 1. 31. 0 88 1. 01.
in 1 71 1 f:'0 1 3'1 1 37'"h)

,JJJ) 1 l: 'J 1 .. "I 1 t: 0') 1 r;" .~) It . .J
'ii',..) J.. Q ..J J,,,

~Jo:) I .J.. .,:1 .,:1 "L "'}'oJ

135000 #1 1 41. 1. 1. 14 1. ') Po• 65 J.,. '"d

il2 2 1.2 1. 87 1. 64 1 64
:/f,3 2 02 2 02 1 88 1. '"'0Q (J

160000 #1 1 39 1 62 1 P 1 27,'J

• #2 2 :31 2 0:3 1 71. 1. '?1
#"3 ') 23 2 23 2 08 2 08...

2:15000 #1 1 87 2 19 1. 56 j, ''/1
in 2 76 " 42 2 08 2 08.t.

#~3 2 hf:' 2 65 2 46 2 46..) -.J

• 2%000 #:1 2 19 2 60 1 86 2 02
,#'2 0 ~30 '" 88 2 45 ? 45••,i .t. ...
#/"'I 1" 9 3 19 2.96 2 96'J

".· .........H ..... ·".··........H ....•.... • " ..."'...~'''.H~.......... ,.......

•

•

•

•

•
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Civil ngmeers

1'1")0 '''' densiiy nf water, 62.4 ibs/d
10, and (:;;ritic:aJ shear ~'i'i""",,,,,<,,,,

:;:;;czdil'nent Tram:>pcwt Cornputation
Mc"yer-,Peter Mueller Bedloa,c! F::qlJation

Projec.':t: 'r'("!mpG..F{io Salado Ma,p F{evh,~ion

Client City 01 'rmnpe

;;?Oi3 pSf
0.035
64.00 rnrn

Mean E~ounc!aJYShear :.';;tn~s.s "'"
MarH"'linq "nil value :,,"'
Mean sediment [)60 =
o(~>iRiv'\ ·hl'·;rvi-;r-...v~ !l\6S"::;""t-/'1IEt'";v',, ....''ll ~~V''I.'' """:::::11.1 •• "':"0 __..
....J!f'eI H Hi 1'i,~.. l.U..Ji!, Hwa.;,:,~~:l.i u NIP i~~ I ~ ",";';:4B""j;~--'"

Applied Shear Stress

•

•

•

Unit Sedir'nent "fransport by Size r:raction

unit transport rate

"1,'10
1.013
1

O.B3
f].55

6
8

12
16
~?O

~2:4

~32

'19.00 40
11.6"{ 49
0.00 5"1
0.00 /0
0.00 "iOO

2"1.[55
27.40
:27.12
21':3.55
~~t5./t·~3

23.;24

0.002!5~~3

0.0060f:rr
0.010134
0.02021.353
0.04m52~6

0.08107'1
0.162"14:2
0.324283
0.1:341:3567
"1.297'134
2.59426B
6.1BB636
"I 0.~-r1707

'1213
rF)t"':'r".c..·_IO

t) '1•

•

•

•
Cornputatiori Fie!d,3:

[1] Upper lirnit sedin'H:S\nt size interval, rmn
I:;;~] C;:ritic;E:tl ShE),cU" :,;,;tress tor In'lrti(~k,;; pst
1~3] Nezt sedirnent transport tor Ib/sec/fi:
[4] CUHln1u!f.rUveirac;tion "lirier, 'Yc:,
[S] "Transport by size traction, !b/sec/ft

• Notes: Iv'Iea.n boundary shear stress based on rnin. shear in reach :fl:':J,

'for Cl "'0' 160,000 c:r~~,

Cha.nnel bed gra.da.tion is ba,~:;;ed on coarse remge '-lI/ith arrnoring
Skin "l'ric1:ion based on Strictler eq. n "" O.039fY<D50"('1/6)

•

•



('" "",,-;Ivll ngmeers
Sedirnent Transport COrrlr:)utation
Meyer-Peter Mueller Bedload Equatiorl

F)rojec:t: Ternpe-Hio Salado Ma.!) Hevision
Client: C::ity 0'1 'I'ernpe

•

•

•

Me';::Ul Bounc!elry SI'lear Stress "'''
ManninfJ "1'1" value :~"

Mea,n sedirnent [)t:iO =
<;~D'dV"'" ";:;"~iir.....i-jj,,,I1'~ &\Jli"':";.\II'"""O"... al'''U'''iI ~qV'<;,H: 'l.~~.'"",11 • .o';..~~,
~W'&i I Ii 1'L"UUi I, .WI'CA.I HI III 1~:1 Ii ·U'0C4.IY"";:;;'·"·'·

Applied Shear Stn':':ss :~

1,5£3 psJ
0.0~35

13.00 mrri
{', r~r:).f')
,~. "'Jtt:-~:L:-~

•
.5

VI/here: gs "" unit transport rate, Ib/see/ft
rho "" density ur water, 62,t.flbs/Gf
1o, Ie "'" applied and critical :;;"Ilear ",1',..",<:.,,,",

•

•

•

1
2
4
13

16
~:32

64
'128
~2f)6

2

0,0406:::36
0.08 'I (TIl
O.'j (3~2'j42
0.32/!,28:3
O,G48S6'7
'1.291'134
2,59/·1,268
5.1BB5~35

'10.3TlCrr

2'1
1'7.'?4 2B
17.49 3£3
"1'7.00 41
'16.04 41:3
14.'1'1 6"1
10.t37 64

4."76 7':1
~ '1.-,'

0.00 81
0,00 ~39

100
unit transport rate IO.B3 Ibs/sec/it

•

•

•

•

Cornputaticm Fields:
['I] Upper lirrdt sedirnent size intervetl, mrrl
[~~l Critical she:ar stress tell' pa.i'ticle, p:;;~1'

[~3] I'h:~)"t sediment transport tor size, Ib/seclfi:
[4] CumrY1uleri:ive traction tiner, ,?::,

[E.i] T'ransport by sizJ':: "In::u:;f:iorl, Ib/sec/ft

f''\!(ytes: Mea.n boundary sl'lear stre~-,;~'; based on rnin. shear ifI reach #3
'for Cl 1fiO, 000 C"fs.

Cha.nnl:':'d bed gradation is based on coarse range vvith a,rmoring
Skin ba,~'~ed (m StriGtier eq. n "'" (UX~~}[5~'[)S(r('1!n)
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0.25 0.59 0.066 mostly contact bed material

discharge
1.0 0.64 0.21 some suspended bed material

discharge
2.25 0.69 0.37 mostly suspended bed material

discharge

= transport factor
= (gy,S,)o.s, shear velocity
= fall velocity of Dso of bed material (See Figure 4.2)
= gravity constant
= slope, energy grade line of main channel
= 6(2+e)

7(3+e)
= 6e·

7(3+e)

•

•

V·c/W

- <0.50

1.0

>2.0

e
V·c
w
g
S,
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K2

e K, Mode of Bed Material Transport
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• Figure 4.2 Fall Velocity of Sand Size Particals
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Local Scour Computations

1. Scour at Grade Control Structures

2. Scour at Bridge Piers
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Excel Template by: George K. Cotton, PE
Last Revised: August 1,1991
Description: Solution of scour downstream of a grade control structure.

Method is based on equations by Borman and Julien, 1991,
·Scour Downstream of Grade-Control Structures·, Journal of
Hydraulic Engineering, Vol. 115, NO.5.

Constants:
Diffusion Coef.,Cd= 1.8
Local Friction Eq.:
Exponent, x= 0.5
Coefficient, B= 2.0

Face 
Angle

Drop
Structure

Definition S~k:.;.;:e:.:.tc::.;h,;;.: --:~--:---:-_~ ---,

~
Drop Induced Jet

yt~ -- .-r-"""'--r-
---..,...---r----' /~ I
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Xs
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Input:

I
Computation:

Drop Height, Dp= 10.5 ft Jet angle / bed, B' = 0.398 radians
Unit discharge, q = 212.9 cfs/ft Diffusion Eq.:
Jet thickness, Yo= 15.5 ft Coefficient, K= 0.796
Jet velocity, Uo= 13.7 fps q exponent, a= 0.600
Jet Froude No., Fr= 0.6 Uo exponent, b= 1.000
Tailwater Depth,Yt= 27.0 ft g exponent, f= 0.800
Face Angle, Af= 0.785 radians ds exponent, i= 0.400
Angle of repose,Ar= 0.436 radians Diffused length,Ls= 66.6 ft
Sed. density, rhos= 2.65 Scour Depth, Ds= 15.3 ft
Sed. Size, ds= 10.000 mm Scour Length, Xs= 61.4 ft
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Note:
Grade Control Structure NO.2 Scour Analysis
Check calculation for Rio Salado Map Revision

•

•



•

•

~
~Ii.~ -PRO-JE-CT-J2-(-·o-5.-~-I-tt-C~-o-f1.-a-/.-~-v-i-s.-I07'l-·----,I-~:...:.......::...!....r--=__--1NO.

- CLIENT c/'I ~ Te VVJ c: DATE

CRS SIRRINE SUBJECT! . / ~ • /' /" I I 4
C. OL.t1 J~ (J t-I V. LY G /'-I tJ.

I No S(/Y'7& c..P '7O~'Jiifh
r

Lcc~ !01 jL ~t'l VJE
~v I

at &r6 p bLI~ J1) WC7p a D"tJ P Sc.c en'
I I

5;000 113/, / Ilz7· 0 4rJ 7 6. 0,

ID; OCJO 1'-"') £' //30,1 ~bZ 6, C;ilj c,_

~Ol oeD 1/!J3,5 /132.4 ~bq tJrC;

40,()OO 1/34,9 1135', '2 6bS / ~II

f30(CCD 1/38,b 1131·3 S 710 .- ~
S+-t /

13; OO{) 1139,7 //46.5" I a~ -l I

I I ( f

/;2C DC-O //LjZ /1 lIt.:; I I 58/:: /OISI ...,'-"'1. .. • i { ..it b I
/ btJ/()()(J / /44, ~ n4c ~

I
~J() I·J. !! Il : t.d/ .... ! I _. i .....

I ,/ fi.-,,; , i

<' t::: 1/47.1 '1 ' I• I i'E i <::] ::'0 /7, CJ<:.J / v I OCJ6 /I't .~
l . '

/Jq / CJ() (') / /52,1 I/~z,g f45 Z3.0...~ f 0t

S tJ VYl YVl tf i/J~ I L 0 C. 4. I 5L(j U '(' C; rl1?V1 11>1 tI ~ V1 $

Sid-Ie /sc-ou Y' /Zt. It{ flo V1~ /1'/' .

f

•

•

•

•

• /'!J;~/ir(IUV\"'1' D/5Ch~{7~ prl()r' .p /at:a I
5toUlf = 3 2 ;5"00 Cf6 1

•

•

E le v a+t'oVt.5

c. ve?1 D 1 6 C jJ 4- ~ 1121. 4
Invtvt belct-V dvcp:: Ilzq.4

I

•

•



•

•

•

CRSS

Excel Template by: George K Cotton, PE
Last Revised: August 1, 1991
Description: Solution of scour downstream of a grade control structure.

Method is based on equations by Borman and Julien, 1991,
"Scour Downstream of Grade-Control Structures·, Journal of
Hydraulic Engineering, Vol. 115, No.5.

Constants:
Diffusion Coef.,Cd= 1.8
Local Friction Eq.:
Exponent, x= 0.5
Coefficient, B= 2.0

Ls.......... . ·····r···\·······

B! Os ~ Original Bed
IFace 

Angle
Drop
Structure

I ~Drop Induced Jet

Flow yo--------... ,..---1:- ''\ ./

---r.....----r-L /~~
Dp ~
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Input: Computation:
Drop Height, Dp= 5.0 ft I Jet angle / bed, B' = 0.316 radians
Unit discharge, q = 313.2 cfs/ft Diffusion Eq.:
Jet thickness, Yo= 22.7 ft Coefficient, K= 0.849
Jet velocity, Uo= 13.8 fps q exponent, a= 0.600
Jet Froude No., Fr= 0.5 Uo exponent, b= 1.000
Tailwater Depth,Yt= 28.4 ft g exponent, f= 0.800
Face Angle, Af= 0.785 radians ds exponent, i= 0.400
Angle of repose,Ar= 0.436 radians Diffused length,Ls= 90.0 ft
Sed. density, rhos= 2.65 Scour Depth, Os= 23.0 ft
Sed. Size, ds= 10.000 mm Scour Length, Xs= 85.5 ft

•

Note:
Grade Control Structure No.4 Scour Analysis
Check calculation for Rio Salado Map Revision
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•
Results

on Long-term Armor Dep Local Scour Pro Ie
Profile No. Bank So. Bank No.Bank .Bank

• 1 +35 10 5 . 2.28 1094.2 1092.8
102+00 1095.2 0.93 2.28 1094.3 1092.9
104+00 1095.3 0.93 2.28 1094.4 1093.0
106+00 1095.4 0.93 2.28 1094.5 1093.1
108+00 1095.4 0.93 2.28 1094.5 1093.1
110+00 1095.5 0.93 2.28 1094.6 1093.2\
112+00 1095.6 0.93 2.28 1094.7 1093.3• 114+00 1095.7 0.93 2.28 1094.8 1093.4
116+00 1095.8 0.93 2.28 1094.9 1093.5
118+00 1095.9 0.93 2.28 1095.0 1093.6
120+00 1096.0 0.93 2.28 1095.1 1093.7
121+00 1096.0 0.93 2.28 1095.2 1093.8

• 122+00 1096.1 0.93 2.28 1095.2 1093.8
124+00 1096.2 0.93 2.28 1095.3 1093.9
126+00 1096.2 0.93 2.28 1095.3 1093.9
128+00 1096.3 0.93 2.28 1095.4 1094.0
130+00 1096.4 0.93 2.28 1095.5 1094.1
132+00 1096.5 0.93 2.28 1095.6 1094.2

• 134+00 1096.6 0.93 2.28 1095.7 1094.3
136+00 1096.7 0.93 2.28 1095.8 1094.2
138+00 1096.8 0.93 2.28 1095.9 1094.3
140+00 1096.9 0.93 2.28 1096.0 1094.4
142+00 1096.9 0.93 2.28 8.5 1087.5 1085.9
144+00 1107.5 0.00 0.00 15.3 1081.7 1079.1

• 146+65 1107.6 4.10 4.10 13.0 1090.5 1090.5
147+85 1107.7 4.10 4.10 13.0 1090.6 1090.6
150+00 1107.8 4.10 4.10 1103.7 1103.7
152+00 1107.9 4.10 4.10 1103.8 1103.8
154+00 1107.9 4.10 4.10 1103.8 1103.8
155+86 1108.0 4.10 4.10 12.6 1091.3 1091. 3

• 157+10 1108.1 4.10 4.10 12.6 1091. 4 1091.4
160+00 1108.2 4.10 4.10 1104.1 1104.1
162+00 1108.3 4.10 4.10 1104.2 1104.2
164+00 1108.4 4.10 4.10 1104.3 1104.3
166+00 1108.5 4.10 4.10 1104.4 1104.4
168+00 1108.6 4.10 4.10 1104.5 1104.5

• 170+00 1108.7 4.10 4.10 1104.6 1104.6
172+00 1108.7 4.10 4.10 1104.6 1104.6
174+00 1108.8 4.10 4.10 1104.7 1104.7
176+00 1108.9 4.10 4.10 1104.8 1104.8
178+00 1109.0 4.10 4.10 1104.9 1104.9
180+00 1109.1 4.10 4.10 1105.0 1105.01

• 182+00 1109.2 4.10 4.10 1105.1 1105.1
184+00 1109.3 4.10 4.10 1105.2 1105.2
186+00 1109.4 4.10 4.10 1105.3 1105.3
188+00 1109.4 4.10 4.10 1105.3 1105.3
190+00 1109.5 4.10 4.10 1105.4 1105.4
192+00 1109.6 4.10 4.10 1105.5 1105.5

• 194+00 1109.7 4.10 4.10 1105.6 1105.6

•
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SECTION NUMBER CORRELATION:

The hydraulic analysis presented in this report covers a 6.9 mile reach of the Salt River (Mile

16.733 to Mile 23.667). The middle 3.31 miles of this reach (Mile 18.417 to Mile 21.725) has

been realigned and channelized. As such, there is very little correlation between the fonner

floodplain cross-sections and the cross-sections for the new channel alignment The previous

floodplain analysis, which is referred to as the baseline analysis, has 77 cross-sections in the

middle reach. The revised analysis has 88 cross-sections but covers a slightly shorter reach length

of 3.16 miles. In the revised analysis, the cross-sections are identified according to the channel

construction center line stationing where:

•

•

•

•

•

•

•

Section 100+35 Revised Cross Section =

Section 267+37 Revised Cross Section =

Section 18.417 Baseline Cross Section

Section 21.725 Baseline Cross Section




