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FLOOD CONTROL STUDY

FOR EL MIRAGE INDUSTRIAL LANDFILL

SCOPE OF STUDY:

The purpose of this report is .to satisfy Arizona Department of Health

Services requirements and Town of El Mirage floodplain regulations for

the operation of the El Mirage Landfill within the floodway of the Agua

Fria River. The following tasks were carried out during the performance

of this study:

1. A review of existing data, maps, photos and reports.

2. An evaluation of the effectiveness of previous bank preservation

work, including riprap.

3. An examination of the present work being done to riprap the

landfill bank along the river and a descr-iption of the method

of construction in narrative and chart drawings, including an

opinion as to its effectiveness. \

4. A HEC-2 computer analysis utilizing the current lOa-year flow

of 54,000 cfs and the topographical mapping used in the Flood

Insurance Study (FIS) updated to include the current landfill

and channelization.

5. A second HEC-2 computer analysis to show the effect of the

ultimate development of the landfill as proposed.

6. A determination of scour potential in the riverbed util izing the

results of s9il tests.
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SCOPE OF STUDY: (cont'd)

7. Evaluate alternative embankment protection measures based on

a cost-effectiveness analysis.

8. Determine needed channelization and protection measures for

the landfill embankment to insure an ultimate development 100­

year water surface profile of not more than one foot above

the Flood Insurance Study 100-year flood profile.

STUDY AREA:

The El Mirage Landfill site, consisting of Parcel Numbers 1 and 2, is .

located within and on the east border of the Town of El Mirage, Arizona

immediately south of Grand Avenue (see Plate 1). A legal description

of Parcel Numbers 1 and 2 follow:

Legal Description: El Mirage Landfill Parcell, Phase I, portion in use at

present (from reference 14).

Beginning at the Northwest corner, Section 18, Township 3 North, Range

East, Gila and Salt River Base and Meridian;;thence S 00 0 52' 00" E, a

distance of 528.26 feet to the TRUE POINT OF BEGINNING; thence S 00 0 52 1 00" E,

a distance of- 4553.32 feet; thence N 87 0 56' 5911 E, a distance of 665.41

feet; thence N 11 0 54 1 03" E, a dis tance of 2321. 60 feet; thence

N 03 0 11' 05" W, a di stance of 741.21 feet; thence N 89-0 41 1 37" E,

a distance of 50.14 feet; thence N 00 0 13' 25" W, a distance of 1106.35

feet; thence N 71 0 21 1 33" W, a distance of 1284.65 feet to the TRUE POINT

OF BEGINNING.

2
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Legal Description: (cont'd)

The aforedescribed parcel of land lies wholly within Lots 1, 2, 3 & 4

of the said Section 18, T-3-N, R-l-E, G&SRB&M, and contains 104.3427

acres more or less. The landfill portion of this site is approximately

18.9 acres, the remainder being either within the channel of the Agua

Fria River or to be utilized for other purposes.

Legal Description: El Mirage Landfil1 Parcel 2, Phase I I, future landfill

site (from reference 14).

Beginning at the Northwest corner of Section 24, Township 3 North, Range

1 West, Gila and Salt River Base}and Meridian which is the TRUE POINT OF

BEGINNING; thence S 89° 47 1 521
' W, a distance of 2628.49 feet; thence

S 00° 39 1 34" E, a distance of 2637.91 feet; thence N 89° 49 1 08" E,

a distance of 1317.73 feet; thence N 25° 50 1 56" E, a distance of 2936.67

feet to the TRUE POINT OF BEGINNING.

The aforedescribed parcel of land lies wholly within the northeast quarter

of said Section 24, T-3-N, R-l-W, G&SRB&M and contains 119.4983 acres

more or less.

-
GENERAL BACKGROUND:

The El Mirage Landfill was first established in 1973 and has operated

continuously since that time. The initial permit was issued on June 8,

1973 by the Maricopa County Department of Health, Bureau of Environmental

Health, the regulatory agency for landfills at that time. The permit was

3
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GENERAL BACKGROUND: (cont Id)

issued to be in compliance with the El Mirage Landfill feasibility study

and drainage feasibility report (reference 15).

In November, 1979, the Arizona State Department of Health Services, Bureau

of Sanitation superceded the Maricopa County Department of Health, Bureau

of Environmental Health as the regulatory agency for landfills. After the·

Arizona Department of Health Services (ADHS) became the regulatory agency

for landfills, the El Mirage Landfill operation was questioned as to its

compliance with regulations, and a new study was requested as a condition

for the continuation of the landfill operation (reference 7). Following

review of that study, ADHS and the Town of El Mirage requested that a

hydraulic analysis be performed using the same methodology as .the ]978

El Mirage Flood Insurance Study.

This study addresses the hydraulics utilizing a HEC-2 computer analysis

and stability of the landfill bank for the present and proposed landfill

operations as described in the scope of study.

PREVIOUS STUDIES:

Previous studies or reports on the Agua Fria River in the vicinity of the

El Mirage Landfill· include the!ITown of El Mirage Flood Insurance Study" (FIS)

(reference 13), the IIEl Mirage Jndustria1 Landfill, Operations Report and

Flood Study" (reference 14), the open-file report "F1ood of February, 1980

along the Agua Fria River, Ma~icopa County, Arizona" (reference 5),

and the "El Mirage Landfill Feasibility Study and Drainage Feasibility

Report" (reference 15).

4
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HYDROLOGY AND HISTORY OF FLOODINn:

The maximum release of 66,600 cfs from Lake Pleasant on Februar~ 20,

1980 was the largest since the dam (Waddell Dam) was buTlt in 1927 (ref­

erence 5). Waddell Dam is located approximately 17 miles upstream of Grand

Avenue on the Agua Fria River. There are no significant contributing

streams to the Agua Fria between Waddell Dam and Grand Avenue. The

area inundated by the flood of February 20, 1980 in the vicinity of

Grand~Avenue is shown on Plate 2 (reference 5).

The maximum release from Waddell Dam previous to that of February 20,

1980 occurred on December 19, 1978 and had a discharge of 59,900 cfs.

Although the flow from the 1980 release was greater than that in 1978,

flood stages and extent of inundated area was greater in some areas in

1978 because of vegetation and other obstructions in the channel.

In addition to the releases on December 19, 1978 and February 20, 1980,

flow was released from the reservoir in 1941, 1966, 1968 and the spring

of 1978 (reference 5).

Records of stage and discharge for the Agua Fria River are available from

1910, but are intermittent and sketchy prior to 1933. The maximum dis­

charge of about 105,000 cfs occur~ing in January 1916 and November 1919

is the greatest on record. and occurred prior to the construction of Waddell

Dam. Records indicate tbat 11 floods having disch3rges ranging from

25,000 to 80,000 cfs occurred between 1889 and 1927 (reference 5).

5



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The lOa-year discharge of 54,000 cfs has been established by the Corps

of Engineers for the Agua Fria River near Grand Avenue (reference 13).

HYDRAULIC ANALYSIS:

General: Water surface elevations for the Agua Fria River near E1 Mirage

were computed through the use of the Corps of Engineers (CaE) HEC-2 step

backwater computer program (reference 11). The HEC-2 program computa­

tional procedure applies Bernoulli's Theorem for the total energy at each

cross-section and Manning's formula for the friction head loss between

cross-sections. The effects of various hydraulic structures such as

bridges, culverts, weirs, embankments and dams may be considered in the

computations. The principal use of the program is in determining profiles

for various frequency floods for both natural and modified conditions.

Modified conditions may include channel improvements, levees, and flood­

ways. Basic input data consists of starting water surface elevations,

amount of flow, Manning's "n" values, and cross-sectional information.

The HEC-2 computer program is an acceptable method for use in Federal

Flood Insurance Studies.

Manning's "n" values or roughness coefficients used in the HEC-2 program

were chosen using the procedure from the Soil Conservation Service (ref­

erence 9),~engineering judgement based on field observations, analysis

of aerial photographs and information from a U.S.G.S. published document

(reference 10).

Stream cross-section data which describe the stream bed and overbank

areas for the HEC-2 program was obtained from the original HEC-2 program

used in the Town of E1 Mirage Flood Insurance Study. Due to changes

6
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General: (cont'd)

occurring around the El Mirage Landfill, recent topographical mapping

(reference 8) was obtained in the vicinity of the landfill. Original

cross-section data was modified based on ,the recent mapping.

Starting water surface elevations used in the HEC-2 program were obtained

from the Flood Insurance Study for the Town of El Mirage (reference l3)i

The water surface profiles through the main Atchison Topeka and Santa Fe

(AT&SF) Railroad and Grand Avenue bridges were also computed by the HEC­

2 program. The special bridge routine option of the HEC-2 program was

used to model each of the bridges. Hydraulic formulas are used in the

bridge routine to determine the change in energy and water surface ele­

vation through the bridge.

Ultimate Development Condition for Proposed Landfill: To compare the water

surface profile for the proposed levee and channelization of the Agua

Fria near the El Mirage Landfill tothe natural water surface profile from

the Town of El Mirage FIS, the IIX511 card option of the HEC-2 program was

used. The "X511 card option was used in Profile 1 to input water surface

elevations for the! lOO-year natural flood from the FIS to each stream cross­

section. A comparison of Profile,l (natural condition) to Profile 2 (pro­

posed levee and channelization) can then be made by ceferring to the~olumn

entitled "DIFWSPII difference in water surface elevation, i'n-,the HEC-2 output

summary.

7



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Ultimate Development Condition fQr~ Proposed Landfi 11: (cont'd)

To model the channelization needed to insure that the water surface

elevations did not exceed the FIS elevations by more than one foot,

with the proposed embankments in place, the channel modification due

to the excavation option of the HEC-2 program was used. The channel

modification option can model a hypothetical excavation at each

individual stream section in the form of a trapezoidal section of

any bottom width, side slope or invert elevation desired using the

IICI II card in the HEC-2 program.

Present Condition for Existing Landfill: A HEC-2 computer analysis

was conducted to model the base flood for the existing condition

using the recent topography of the landfill area. An effective flow

encroachment was used downstream and to the west of the landfill

embankment to eliminate an inef~ective flow area. This ineffective

flow area does receive a small amount of breakout flow during the

base flood but it was considered insignificant in this analysis.

Due to the constriction of flow caused by the present landfill em­

bankment, the base flood water surface profile exceeds by more than

one foot the FIS water surface profile in.the area of the lower end

of the landfill embankment.

Ultimate Development Condition for Proposed Landfill: The water surface

profi le for the ul timate development condition is shown on,Plate 4 for

comparison with the FIS water surface profile. The~locations and

typical cross-section of the proposed embankments and channelization

for the landfill are shown on Plates 3, 5, and 6. The HEC-2 computer

printout for the proposed condition is reproduced inthe Appendix.

8
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Ultima'te Development Condition for Proposed, Landfill: (cont'd)

It has been estimated by field investigation of highwater marks, ana­

lysis of aerial photographs of the flood of February 20, 1980 and by

HEC-2 analysis that the secondary Grand Avenue and AT&SF Rail~oad

bridges located to the west of the main bridges will pass approximately

1,000 cfs during a flood of 54,000 cfs. Because the breakout appears

to be such a small portion of the total flow, no reduction of flow

was modeled,below the main Grand Avenue bridge. To convey this

estimated 1,000 cfs from the secondary bridges to the main channel

of the Agua Fria River, a 250-foot wide drainage easement has been
,

proposed as shown on Plates 5 and 6'~ith a channel cross-section as

shown on Plate 3.

BANK SIDESLOPE DESIGN:

Soil-Grain Size Distribution: Subsurface samples of the bed material

for three locations were collected and analyzed by Engineers Testing

Laboratories, Inc. The results areincluded in the Appendix. -,These

samples showed some variation in particle size distributions and

a definitive conclusion could not be drawn regarding the median

size 0
50

• For simplicity, a 0
50

of 3 mm was adopted for the scour

analysis.

Scour A~alysis: Changes in bed level which affect an embankment

improvement may be described by three types of interrelated phenomena.

They are:

1. Local Scour caused by local disturbances in the flow such as

vortices and eddies. Examples are scour at the base of

piers, dikes and other obstructions in a stream. In this

9
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Scour Analysis: (cont'd)

situation, such scour would be expected in the vicinity of

the Grand Avenue and railroad bridge piers and would have

very minimal impact on the design. For this reason, no

detailed local scour estimate has been included.

2. General Scour due to contractions causing increased velocities

and bed shear stresses across the entire ~ontracted width.

Scour at contractions occurs because the'flow area becomes

smaller than the normal stream and the average velocity and

bed shear stress increase. Therefore, more bed material is

transported through the contracted section than is transpor­

ted into the section. As the bed level is lowered, the velo­

city decreases, shear stress decreases~and equilibrium is

restored when the transport rate of sediment through the

contracted section Is equal to the incoming rate. General

scour is expected to occur immediately downstream of the Grand

Avenue Bridge and it may continue as far as Section 16.4.

Laursen's equation was applied in computing general scour

(see Appendix) by employing hydraulic parameters obtained

from HEC-2 analysis. A 100-year design discharge of 54,000

cfs was utilized in the scour computation. The results of

this analysis indicated that a scour depth of four feet can

be reasonably expected in the stream bed.in a 3,000 foot reach

immediately downstream of the Grand Avenue Bridge.

3. The third phenomena that affects r;iverbed scour is degradation

or aggradation of a stream channel over long distances and

periods of time due to changes in controls such as dams,

10
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Scour Analysis: (cont'd)

changes in sediment content and changes in river geomor­

phology, such as changing from a meandering river to a braided

stream.

Due to channelized flow, the stream velocities will be generally higher

and, therefore, degradation will be more likely within the study reach.

Estimating degradation is very complex since this process is influenced

by several geological, hydraulic and hydrologic vari~bles. Sediment

transport is one of the most influential factors in determining the

degradation rate. Due to the lack of detailed information regarding

sediment transport, sediment routing, breaking and forming of the armor

layer, etc., and to obtain solutions in a more economic way, realistic

assumptions were utilized to determine the sediment supply from.the

upstream channels. The Colby procedure was employed (reference 16)

which correlates mean stream velocities with concentration of sediment

in a sand stream bed. Hydraulic parameters, derived from HEC-2

printouts and median size soil particles (0
50

= 3mm) estimated from

the soil analysis were utilized in estimating a sediment discharge

of 400 tons/day/footof width. Based on this amount, stream bed degra­

dation of approximately four feet has been estimated at a flow rate

of 54,000 cfs.

The effects in rtems 2 and 3 are ~eneralty ~dditive so that while

scour due to contraction is occurring degradation of the stream can

also take place. This means a total of eight feet of scour can

occur within the study reach.

11
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BANK STABILITY MEASURES:

Bank stability, or slope protection, is an important factor for any

kind of earthen embankment subject to potential failure due to

water velocity wave action, sloughing action caused by excessive

intern~l hydrostatic pressure and undermining of the toe of the embank­

ment.

Several methods are available for bank protection. Some of the most

common methods are:

1. Dumped riprap

2. Wire-enclosed riprap

3. Grouted riprap

4. ~Soil cement lining

For this situation, considering the protection needs and scour potential,

it was determined that dumped riprap would be the most cost-effective

bank protection measure. Dumped riprap is graded stone dumped on a

prepared slope in such a manner that segradation of the stone will not

take place. Dumped stone riprap is the'most flexible of the types 1isted

here and will adjust itself to uneven bank settlement.

A filter blanket or plastic filter cloth beneath the riprap is essen­

tial to protect the fine embankment fill from washing out through the

riprap. For cost reasons, a plastic filter cloth is recommended. See

Plate 3 for a typical cross~section recommended for the embankment

protection. Design computations are included in the Appendix.

12
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Riprap Trench: Generally, the regioh of the channel bed beyond the

riprap trench scours and, as the scour hole is formed, the riprap

slides down into the scour hole eventually armoring the side of the

scour hole adjacent to the embankment. Thus, the embankment is pro-

tected from caving caused by erosion at the toe. A typical riprap

trench is shown below:

Chunnel bed before
scour

Emb'lnkmcnt Slope

Rock-fill trench

13
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Freeboard: The freeboard of a channel is the vertical distance from

the top of the embankment to the water surface at the design condition.

This distance should be sufficient to prevent waves or fluctuations

in water surface from overflowing the top of the embankment.

In accordance with the SCS Far West State Design Standards, a free­

board equal to 0.2 times the specific energy head for a trapezoidal

channel section under subcritical veloclty conditions.should be used.

In this case, the average specific energy head is 15 feet, thus

yielding a freeboard requirement of three feet.

PROPOSED CHANNELIZATION AND EARTHWORK:

The Town of El Mirage Floodplain ,Ordinance states that no construction

can be done within the floodway that will cause any increase in the

base flood elevation. However, construction within the floodplain up

to the floodway 1imit is permitted as long as the rise in the base

flood elevation is not more than one:foot when encroachment is complete

on both sides of the floodway. In this situation, due to a natural

bluff on the Youngtown or east side of the channel, the 100-year

floodway limit and floodplain boundary lines coincide thus creating

a "natura 1 encroachment'! on the east.

A goal of this study was to determine the amount of channelization

required adjacent to the landfill to pass the 100-year flow without

increasing the water surface elevations by more than one foot.

Attainment of this goal would then suggest that complete encroachment

on the west side of the channel could occur while still meeting the

requirements of the floodplain ordinance. Plate 4 shows the water

14
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PROPOSED CHANNELIZATION AND EARTHWORK: (cont'd)

surface profile for the original FIS and the water surface profile

that would result during the 100-year flood following the channel

improvements out1 ined below. It can be seen that throughout the

study reach, the maximum one-foot criteria has been met.

Plate 6 indicates a typical channelized section, the limits of the

proposed excavations and the proposed ch?nne1 bottom grades. Using

the end area method, earthwork was estimated to be 425,000 cubic yards.

Excess soil can either be stockpiled for future landfill use or sal­

vaged for use in nearby subdivisions which may be in need of imported

soil.

EXISTING BANK PROTECTION:

Mr. Ken Boyce, the landfill operator, has indicated that the existing

embankment has been protected with a layer of rock, broken concrete and

proken asphalt paving. This layer was then covered with materials from

the river bed by a bulldozer. A site inspection confirmed that materials

from the river bed had been pushed up onto th~ embankment. However, no

armor materials were observed in place due to this cover layer.

Examination of" photographs taken during and after the February 20, 1980

flood and discussions with Mr. Boyce indicate that the existing embank­

ment with~tood the floodwater velocities due to the 66,600 cfs flow

with only minor damage and that damage was confined to two areas where

bank protection had not been placed due to instructions from official

sources. The evidence tends toward the conclusion that adequate bank

protection has been placed in the existing landfill embankment.

15
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ROCK RIPRAP:

PLASTIC FILTER CLOTH:

RIPRAP CONSTRUCTION AND SPECIFIATIONS

100

80-100

50-80

20-50

0-20

PERCENT PASSING
(by dry weight)

2"

12"

6"

24"
18"

PARTICLE
SIZE

Description: Riprap shall consist of furnishing and placing heavy rocks

used to protect the embankment from scour and shall include necessary

excavation and backfill. Riprap shall be plain as specified and shall

be placed at the locations shown on Plate 3 and Plate 5.

Materials: Materials furnished for riprap shall be sound and durable

and shall co~form to the following gr~ding requirements.

Construction Details: Rock shall be either equipment or hand placed. Care

should be taken in placement of rocks so that proper interlocking between

the rocks is insured.

Materials: The plastic filter cloth shall be "Mirafi 1405" or equivalent.

The filter blanket shall be native,dirt borrowed from the channel bed.

Construction Details: The embankment shall be brought to a smooth and clean
condition, clear of any stumps, large rocks, or other protruding objects which
may damage the fabric. Sections of fabric shall be overlapped 18", with

upstream lapping over downstream and uphill lapping over downhill. Rocks

placed along the uncovered overlaps shall be used to prevent problems with

wind. A 3" filter blanket of borrow material shall be placed on the

fabric for protection.

~escription: This item consists of furnishing and placing plastic filter

cloth and 3" thick filter blanket.
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IMPLEMENTATION SCHEDULE:

The following key dates are part of a proposed implementation schedule for

completion of the proposed-channel improvements and landfill protection

measures:

January 19, 1981 - submit this report to the Arizona Depart­

ment of Health Services and the Town of E1 Mirage. Initiate

channel excavation.

January, 1982 - Complete excavation of the proposed channel

improvements, .exc1uding delays due to acts of God or other

factors beyond the control of the landfill operator.

Ongoing - Construct landfill embankment including riprap pro­

tection in advance of landfill ing operations as required.

CONCLUSIONS AND RECOMMENDATIONS:

As a result of this study, it is concluded that:

1. In order to meet the E1 Mirage Floodplain Ordinance requirement

that the base flood elevation established in the Flood Insurance

Study of the Agua Fria River should not be exceeded by more than

one foot, some channel ization will be necessary within the

study reach. This channel ization will require excavation 6f

an estimated 425,000 cubic yards of material from the river bed.

2. Within the scope of this study and with the ,amount of data avail­

able, an estimated scour depth of eight feet was determined by

calculation and was presented as a reasonable approximation of

the genera! scour depth that could be expected in the area

17
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CONCLUSIONS AND RECOMMENDATIONS~ (cont'd)

from the Grand Avenue bridge to a point approximately 3,000

feet downstream due to the lOa-year flood event and long­

term degradation of the channel. To protect the existing

embankment from river bed scour, a rock-filled toe trench

is required.

3. HEC-2 computer backwater-calculations reveal that channelized

velocities will generally range from 12 to 15 fps. These

velocities are high enough to cause bank scour)and, therefore,

bank protection in fhe form of riprap with plastic filter cloth

will be necessary to stabilize the embankment. This riprap

should extend at least three feet above the expected laO-year

water;sufface elevation.

It is recommended that channelization, the rock-filled toe trench and

bank protection be carried out as described in this report and as shown

on the plates. It is further recommended that:

1. A 250-foot wide drainage easement be provided along the westerly

bo~ndary of Parcell (see Plate 5). An appro~imate design resulted

in a channel cross-section for this drainage way similar to Section

Y-Y as shown on Plate 3. The Town of El Mirage should under-

take design of the channel to finalize its dimensions and location

and should construct the channel to help reclaim as much land

as possible in the current floodway. This channel would not only
\

carry whatever flows pass through the westerly Grand Avenue and

18
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CONCLUSIONS AND RECOMMENDATIONS: (cont'd)

railroad briqges, but also would help to drain the lands

immediately to the west.

2. A lOO-foot wide drainage easement be provided along the

northerly and westerly boundaries of parcel 2 as shown on Plate 5

to allow runoff from the existing low areas to be conveyed to the

main channel of the Agua Fria River.

3. Three existing power transmission line towers are located

within the channel bed in the area of the proposed channeli­

zation (see Plate 6). The bases of these towers and the towers

for the Tucson Gas and Electric powerline adjacent to the pro­

perty are vulnerable to local as well as general scou~.

It is recommended that the owners of these towers, Arizona Public

Service and Tucson Gas and Electric, be contacted prior to exca­

vation in the area in order to apprise them of the proposed

channel improvements. Special attention will -be required for

the tower foundations. It is suggested that excavation be carried

out such that an oval shaped island will 6e formed with side

slopes of 3 horizontal to 1 vertical (3:1). Furthermore, these

sideslopes may be protected against scour by 2-foot thick riprap

material, plastic filter cloth and a toe trench filled with riprap

is indicated on Plate 6. It should be noted that the design

indicated on Plate 6 is merely a suggestion and should not be

considered a final design until the tower owners review the

proposed work.
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CONCLUSIONS AND RECOMMENDATIONS: (cont'd)

4. It is recommended that the proposed landfill embankment including

·riprap protection be constructed in advance of the landfilling

operations by a distance sufficient to protect the active land­

fill area from major flows. It is felt that construction of the

entire embankment at this time is unnecessary.
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GLOSSARY

Aggradation/Degradation: The terms aggradation and degradation generally
refer to trends in behavior of the stream bed profile. An aggrading stream
is one on which the bed profile is tending to become steeper, wher~a degrad­
ing stream is one for which the'bed profile is tending to become flatter.

Bed Shear Stress: When water flows in a channel, a force is developed
that acts inthe direction of flow on the channel bed. This force, which
is simply the pull of water on the wetted area, is known as shear force.
When this force is measured per unit area is called shear stress (lb/
sq. ft.).

cfs: Abbreviation for cubic feet per second. A unit of water flow.
sometimes called "second-feet".

Channelization: Structural work of improvement that changes the direction
or capacity of flow in a drainage channel.

Confluence: The physical location where two or more streams meet.. .

Discharge: A term for flow rate as a ratio of volume over a given time,
period, usually measured in cubic feet per second (cfs).

050 : The particle size diameter of which 50% of the soi,l sample is finer
by weight. '

Erosion: The detachment of soil\ and rock particles by water, wind, ice
or gravity.

Flood: An overflow from the designed channel of a river or other body of
water.

Flood Frequency: The average frequency or time interval that a flood of
a certain magnitude may be expected to occur.

,

Levee: An artificial embankment, usually of earth fill, built along the
bank of a watercourse and designed to protect land from: Inundation.

Right-of~Way: Lands and rights of interest in lands necessary for flood
control purposes.

Riprap: A layer of large, durable, dense, specially selected and graded,
broken rock fragments emplaced to prevent ero~ion by strong currents and
thereby, preserve the shape of a surface or slope.

Runoff: That portion of precipitation not initially captured by soil or
vegetation to cause flow across a land surface.

Scour: The powerful and concentrated clearing and digging action of flow­
ing water, especially the downward erosion by stream water in sweeping
away sed iments dur i ng time of flood.
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Sediment: Fragmental material that originates from weathering of rocks
and is transported by, suspended in, or deposited by water or air or is
accumulated in beds by other natural agencies.

Soil Cement: A compacted mixture of soil or granular material, cement and
water that hardens to forma durable structural layer with slablike
properties.

Velocity: The speed of flow given as a ratio of length over time. Usually
measured in feet per second. (fps).
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APPENDIX

SCOUR ANALYSIS



WI Approach channel width (331 I)

SCOUR ANALYSIS:

The approach channel shear velocity is:

6f
7 0+0

Ave. depth in the upstream approach channel (11.2')

. ( 4 slug)P = mass density of flUid 1.9 ft:J.

here Tl = ave. bed shear in the upstream channel
or .YYl Sf.

Y = specific wt. of water {62.4 Ib/ cu.ft.}

y1 = ave. depth in the ups t ream app roach channe1 (11.2 I)

f = This term is dependent on the approach channel
shear velocity and the fall velocity of the bed
material.

nl Manning's roughness coefficient for the main
channel upstream of the bcidge (.032)

W2 = Contracted channel width (290')

Qc = Flow in the main channel upstream of the bridge
(39,800 cfs as determined by HEC-2 flow distri­
bution @ Section 17.15)

n2 = Manning1s roughness coefficient for the main
channel downstream of the bridge (.03)

Y2 = Ave. depth in the downstream channel (11/6 1
)

Qt = Total design flood discharge (54,000 cfs)

Where: Yl

Y .. 6/7 WI. 6 (2+f)
-.2 =(~) =-2 7 o+nYl o.c w')

In the reach immediately downstream of the Grand Avenue Bridge, the scour

1). The equation is;

would be of the general type and Laursen's Equation is appl icable (reference
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Assume a shape factor of 0.7 (normal for sands) so that the fall

Therefore, the general scour should be (15.6' - 11.6 1
) = 4.0'

6 (2.25
7 0+2.25

6 (2+2.25)
7 0+2.25)

6/7
(331 )
290

:. Y2 = 11.2 (54,000)
39,800

= .922

Sf = slope of energy grad~irh~ (.002~~+ ft/ft)

then, v*c =:... / 62.4 x 11.2 x .00236y 1.94

velocity is (from Fig. 3.7.2, reference 1).

W= 12 cm/sec. = .39 fps

The median diameter of the bed material is D50 3 mm (sand)

for V*

WC = 2.36, the value of f = 2.25 (reference 1)

so that,

The uniform flow depth in the downstream section (Y2) has been computed

= 11.2 x 1.299 x 1.096 x .9766

= 15.6 1

for the design discharge.

as 11.6 feet.
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CHANNEL DEGRADATION:

have been made in computing the rate of sediment discharge.

For the purpose of this report, therefore, some simplified assumptions

:.Total sediment discharge = 400 x 10 days x 350' width

= 14 x 105 tons

10 days

QIOO = 54,000 cfs

W= Average width of channel (350' ) in the reach

Y = Average depth of flow in the reach (10' )

L = Reach length. From Wadde 11 Dam to Peoria Road (18 mil es)

V = Mean velocity in channel in given reach (10 fps)

°50 = 3mm. for given reach. (Based on available soil testing)

Duration of Flow

A somewhat crude computation based on Fig. 4-6 of reference16will serve

this purpose in estimating sediment discharge. Assume the following data

is available:

The rate of channel degradation can be estimated by computing the rate

of sediment discharge. The rate of sediment discharge, however, depends

on several hydraulic, geologic and hydrologic parameters which are

difficult to predict. Compilation of such parameters will require years

of sediment sampling, soil boring throughout the stream reach, precise

dam operation schedules and will be very time consuming and uneconomical.

from Fig. 4-6, for 050 = 3mm., Y=lO', V=lO fps

sediment discharge = 400 tons/day/foot width.
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Avenue ~+ degradation

= 4.0' + 4.2'

= 8.2 1

= .84 1

(J8xS280 ft.){3S0 ft)

28 x 106

33.26 x 106

Assume degradation reach = 18 miles, 3S0' wide,
628 x 10 cu. ft.

Then average rate of degradation =

Obviously, this scour depth is based on no bank protection, if adequate

If the bed material has a dry weight of 100 Ibs./cu. ft.,

Volume of Sediment = 14 x lOS (tons)x 2000(~~~) x 1~0

= 28 x 106 cu. ft.

For the purpose of this report, let us assume that total degradation due

protection i~provided, the scour depth can be reduced up to SO percent

or more (reference 1).

to all these storms·for the lOO-year design period is: S x .84 = 4.0'

Total scour depth = General scour due to channel contraction at Grand

duration. There will be storms of 10-year, 2S-year and SO-year frequency.

This 0.84' degradation represents one 100-year storm event for a lO-day
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SLOPE PROTECTION



SLOPE PROTECTION:

Median size diameter of rock for channel bottom can be estimated by equation:

.43', say 611

from HEC-2 run

maxi. side shear
maxi. bottom shear

13,x,62.4 x .0027
=

5

From chart 31, for Bid = 530/ 13 = 41 and sideslope = 3:1

Velocity = 15 fps

Q100 = 54,000 cfs

Depth = 13'

Slope = .0027 (ave.)

d = 5 ~50 (ref.max rSo

Where d = 13 1

max

D50 = median size rock in feet

r = 62.4 lb./cu. ft.

So = . 0027 ft./ft .

Top width = 530 1

From chart 30, angle of repose e for very angular rock =
41.3 0 for D50 = 611 and for very round rock;::: 38.r for D50 "" 611

Use e = 41.3; 38.7 = '40 0 (ave)

Given:

ref. 4
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S9R sp. gravity of rock (assume 2.65)

Given: V = 15 fps from HEC-2

ref. 12 Chart 0, Page 112

= .49 1
, say 0.5 1 or 6~

2"

18"

12"

6"

SIZE OF
ROCK

2 x 050

1.5 x 050
050

0.5 x 050
0.2 x 050

SIZE IN 050
(i n.) TERHS

.85 5
= ~ x.

Provide thickness - 2 x 050 =

Provide 0
50

= 12"-for a conservative design

From chart 32, for ~•.~. 18 0 and e .~ 40 0

critical shear on the side
K2 = .87 - critical shear on the bottom

from Chart 0, size of rock = 11.7", say 12"

The required 050 for the side slope is ~~ times 050 for the bottom.

z =3 sideslope

100 '

80-100

50-80

20-50

.0-20

PERCENT FINER
BY WEIGHT

GRADATION DESIGN: (reference 1) Fig. 6.4.3

I
I
I
I
I
I
I
I
I
I-

I I

I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Plastic filter cloth is recommended underneath the riprap to protect the

fine embankment fill from washrh~ 6titthr6tigh the riprap.
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A

Area (A)
= Top Width (ft.).

- (122.4 + 2979 + 595)
=U0 ,060-9,729)

Channel

Q = 39,800 cfs

331 1

%of flow = 73.7

26.3

SECTION 17.15, AGUA FRIA RIVER
LOOKING NORTH (not to scale)

West Overbank
Q = 14,200 cfs

ave. depth in upstream approach channel

FROM HEC-2 COMPUTER PRINTOUT, FLOW DISTRIBUTIONS @ SEC. 17.15, Q = 54,000 cfs
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11.61'

8,371

A 3368
= TW = -290 =

43,474 cfs

SECTION 17.00, AGUA FRIA RIVER
LOOKI NG NORTH ' (not to sca 1e)

From HEC-2 Computer Printout, Flow Distribution

at Section 17.0, Q = 54,000 cfs

Ln
0"\
0
~ ~

0 0
0 ~

-=3" 0"\.
~ m .

0 ~ m
(/) ~

Channel V).
45' ' 290'm

~

U'l
BFE = 1122.77

average depth in downstream channel
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DISTRIBUTION OF BOUNDARY SHEAR AROUND WETTED

PERIMETER OF TRAPEZOIDAL CHANNELS
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CHART 32
Ref. 4

Chart 32
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RATIO OF CRITICAL SHEAR ON SIDES TO CRITICAL SHEAR

ON BOTTOM FOR NONCOHESIVE SEDIMENT
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HEC-2 COMPUTER PRINTOUTS

1. HEC-2 PROPOSED LANDFILL OPERATIONS
(channelized condition)



EXPLANATION OF HEC-2 OUTPUT VARIABLES

(to be used in conjunction with HEC-2 computer printout)
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VARIABLE

NAME

SECNO

Q

C~-;rSEL

CRIWS

XLCH

VCL!

VLOB

VROB

DEPTH

SSTA

ENDST

QLOB

QCR

QROB

ELMIN

TOPWID

K*XNL

K*XNCH

K*

.DESCRIPTION

"The crQss-section identification number

Total flow in the cross-section (cfs)

Computer water surface elevation

Critical water surface elevation

Channel reach length (feet)

Mean valocity in channel (fps)

Average velocity in left' overbank area (fps)

Average velocity in right overbank area '(fps)

Depth of maximum flow (feet)

Starting station of water surface

Ending station of water surface

Amount of flow in the left overbank (cfs)

Amount of flow in the channel (cfs).
Amount of flow in the right overbank (cfs)

Minimum elevat.:1on in the cross-section

Cross-section width at water surface elevation

Manning's "n" for the left overbank area

Manning's "n" for the channel area

Manning's "n" for the right overbank area

Value has been multiplied by 1000
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17PAGE17.25.';1.~ 01/09'"

I
;! sec NO --.O-E-PT-H---C-W-S-;:-L---C-R-r-:.-·S--·-W-S-E-L-K----r:-G----H-Y----"!-L-----O-L-O.-S-S--::-.-B-4-N-K-:-L-;:-Y------------·-----------~I7'~'

" Q qL03 eeli ';iRa'.!· no:! 4CH A~Og VOL T!iL-L.EETlJU_GJ:U '\'1
1"1 TIMe HOB VCH YROB X~L XNCH XNR \lTN EU'IN SSTA ,::
, SLO?E XL~BL XLCM XL08R IT~t4L IOC ICONT COQAR TOPWI~ ENOST I"
• -I

I :

, 'I ".1
I'·· II' I=lOt. OISTRr8U!ION FO~ SECNO= 15.28 CWSEL= 1095.42 ;,;J . /"1

) .. !"~T4= ~5:C. 9520. .,9890. 100CO. 11EO. 11300. i:~:
I. 'I" PER oJ= .0 2.4 7.4 39.1 1.0 1"1

" A~;4= 10.1 362.7 437.3 44:;7.7 163.5 i'"
"I YEL= 2.3 3.5 9.2 10.7 3.3 :::1.
I'" 1"'
,,! 1490 N_~~~_~_U_SED I::
,1'r*SECNO 15.440 "

17 1)

" __3_3_0_1_H_Y_~H~N~En :··ORE THA'J HVINS =J::
" I , 24

:::' 3470 ENCROACHM~Nr STlITrc'JS= 96C'J.O 11450.'J TYPE= 1 TARG:T=1350.0CO ' ::1"r-- 15.44 9.05 1101.,.05 ::l.CO 11'J1.10 1102.00 .95 3.33 .0-7 1095.00- 1,::\
,'''I 54CJC. 10;71•.3127. 34402. 1542. 331. 4772. 520. 133. 1092.00 "/
,.~-__--!.Q1._----.L.-.9i---1-Q-.-5') 7.21 .035 .030 .032 .0~_5_j_Q92_._0c~_~?_c.D_.J_0 ;:
,"; .C03:J35 320. 870. 350. 3 0 ° 0.00 B50.00 114S0.00 "I
i:~: . IUj
ll~l_· ,____ .___ _~ \~\
1"1 FLew CISTRBIJT:C'< "'O:.:l SECN')= 15.44 CWSEL= 1101.05 1"1

',:L.SI~: 9_Q..u~t·. '139':'''___1_QOCC. 11J27Q. 104')0. 1C'550. 10300. 114S·~. ----1~!.
1I1 ?e::l:;= 2'~.1 16.2 35.4 13.2 6.2 .4 3.6 . I":
h AREA= 1S4'.~ 83C.? 1904.4 736.9 5C3.0 138.31334.6 (:
Inl VEL= i.1 18.5 1,).1J 9.1 5.5 1.5 "!.5 _.-J"
ll~r------'----'- _._-" ------- i·~i

1

"1 149C NH C,A~.C US::D ., . i~i
'l_-:~:CNO 15.54') '"

)1::; 32-~~'~IvrD~~-;~COJ ----- ---- -,---- I~!

i'J 1 '----:....-------_.._---_._------------- . ----~:;!I"l !"I'I" 3470 ENC~C~CHr_~.Nr STHIO~JS= 9290.• '). ,11. 27').'J TYP:= 1 TARGET= 198,).00J i"l
/
" H.Q1lL?_R.Q~_S:C ~_L.~J'HGE__ L_A~OFr.l,J. __~~E: :.NC OOACH'1:NTS __ ---1:;1
CJ' ' I I

1,,1 15.64 9.76 11'J3.65 J.CO 11')3.40 1104.41 .75 2.39.02 1093.00 I::,h ~.4900·__. U 41.-'3_.•_-1647.4_._~ntl.__~~.J1.. 1 9J 0_.__.~~_4L._ ..__iV_. 11J_.__.J.1_CQ.&0_. -I~I!
"I_r .11 5.n S.C! .6.24 .()35 .03C .030 .036 1093.9'] 9435.3'! . ."::L0 1?65 11J10. 1040. 96C. 3 C 0 0.')0 1553.90 11270.00. .::1

I
:'! ---------- .------- i~l

I,' I ....::r- .-------------.----.-.-- ---- .------ -----,----.- -----.-----,-. -·--------------·------i;::

~t---:--~--- ...--~· ~------ ._. ~-.--.----- --_.__ .~-- -.------.-...---.--.--.----==~~-_--~_~~=~-_ -_:~-~~=-~~-~~~=_-~J
, .
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~Dll·•...•... S~~-NO· :JE?TH CWSEl r:~IwS WSELK EG'; HV Hl"OLOSS B4NK. HEV --- ---- 1:1
' i'l Q . QlOS· CCH _~~OB _ D.L03 ACH ARCB 'i.Ql IliA l=ETl~.l.GHT I;

TI~=- VLOB VCH VROB XNl XNCH XNR WT~ ElMIN SSTA 1'\
SLOPE XlOBL XlCH XLOB'l !TRIAL rec ICO'lT CORAR IOPWIO ENOSI:

'I

'Q
! )
i' ,

•
~!
~ :
~ i
::l.

--'------- .__.-------------------------

-_._-----.- - ---------_. ------ ____. .•__.J-'--
, ~. I

lui
;nl

___ I,,;
---I::

-- -- -. ---- .- --1:::
-_._--_._--_._------- -_..._---_._~- ,_ .•_+." -".'-,.---- _. __• __•• __ .. -'-'-

j ~--. -u
I .
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011091" 17.25.'" • "" ,. J
II . _ . ill

': SECNO DE:>TH elisa :RIWS WSHK EG HV··· Hl OLOSS9~N!< ELEV I:, . I'1'1 c ~Lge QCH QR08 Aj,09 AC:i AROB YOLJ\oiA LEFT/UGH!' •
_. TI,,"': nos VCH VRoe XNL XNCH X'"lR WT'l ELMIN SSTA ':
i' SLOPE XLoel XLCH XLoeR ITRIAL IDC ICONT CORAR TOPWID ENOST I,
~ 6 •

'~ 'I . :
I", 'I 16.10 11.99 1111.19 o.oe 1110.30 1112.19 1.00 2.'!8 .10 .1102.00 !::~
'.U '~'.54000~ 6350.' 26060. .. 21 590. 836." 2663. 3933. 1Q1-L. 2~~.....--L1.:.Q~QQ 1:'[

'\ 10 • 1 3 7. 1 7 9. 77 " 5. 49 • 033 • 030 • 031 .0 34 1 099.20 96 e3 • 21 ,,~

I! ' .' ". .001612 1100. 1030. 1000. "3 0 0 0.00 ''''.79 10'25.00 I"'.'
.~ u . '''I
11 l]. . . \1)

~'I")I"L HOW 16~10 CWSEL= 11.11.19 ~:.:
:Q IS n, ,,,.,, I:');

16~'.'.ST4=~ '16.3.3.. 97.9.. 1J.. '.....1003....5... 1063... 5... 10925. I:,:" PER :l = 11 • 3 48.3 35. 2 . 4. 3 i" i •

:" . AREA= 386.1 2667.9. 3154. S 778.4::1
i" . VEL= '. 7.2,...." 9.8' 6.0 3.3 I'"
,2:J - -, ',.'" .. ,'" . ":", ". " , " '. Hi

II"!' 1490 NH ell ~D USED ' I,,:
"1 *SEC N0 1 6 • 2C0 I~i
I" CHIMP CUTA= 1047J.OG CElCH= 1107.5:> 3101= 700.00 STCHL= -1.00 STCHR= 10821.50 1':1

24 .l.

!,,:--n-ro ENCRO':'CHI'ENT SHTICNS-= 9340.1 1034-:).0 TYP2= 1 TAqG=T=1aOO~'J00 :;':
,':; 16.20 E.g 1~1~.10 ~;a(l 1112.30 1113.42 1.121.~4 :1010000a.oo i~il'
I' _240_9_0.~ __._~ '~'33. ..d. O. 5783. 76.111_. 2,8. t1.Q11....9..Q -;,'''r- .20 O.IJC 9.25 0.14 .035 .030 .030 .034 1102.00 0396.33 1,,1
i"L' .00304.6 470. 540. 5C 'J. 2 0 0 0.00 943.17 10340.00 ,.'
'l'J .. loliC'

'I::: ~-:-t:I~TR::aUTIC'J ~Oq .S.ECNO= CWSH= 1112.10 I:;:
11

1 .. .. u

1

"1-' STA= '?8~t-:--1.G322' --1(j~40. .--- ,::.1.
\" PER Q=' 9').1 .9 ",

. " ARE A= 5 7S S. 1 76 • 1 ,"Ib-. VEL;-·--9~2---6-.1 .' I::'
) i " . . I'"

I
"Ll~~~1!.H...~.~Q..._~RL__.. . I:;
¢ *SECNO 16.400 I;,

1

,,1 CHIM.? ClSTA= 10351.00 C:lCH= 111J3.Ca 3101=. 600.00 STCHL= 10049.98 STCHR= 10666.19 il".
A2~ .... ~&l
"I 3470ENC·RO~CH,,:NT··STAT:O"lS= 973).0 10-S9"C.IJ TYPF.= 1 TARG=-T= 960.000 b
": .' .16.41 n.2.7.. 1114.4.70.00 1114.20 111.5.75 1.23 2 •.32 .• 00 1103.•01 'j';:
'" 54COO. 25216. 2~720. 64. 2338.·3946. U. 1255 2.lB.-.--JjJ,].• .4.0- «

..r--------:23--10.7e--·~~--23 2. 28---:1J3'O--:'ino .030 .033 1HJ1:2'0 9342.17 :;
.001 31 ? 1 J 31J. 9 15 • 1030 • 0 0 0 O. 00 847 • 8 3 1 0690.00 I"

"1 i~'
~ j'"
I''''t' :!.J J ~." .. -.-------..- I"!

"I

53 111'
,.. Il

"I ....-.. -.---- - -- -_., ..---- -----. ---...----.. ---.. --.--.----.... --. - ..... -----.---- --------..-.---.-...- ---..-----.. ---·-·--·1"1
'" ;::j'"I ,"'" •••,,,,•• ~ •••~> ._.,. __ • _, , ••_ •• __ • ._ ~__•••. _ ••~"._ _. _ _._ ._ .••. ¥ _ _,,' _ ~_. .,_ .•••.••.•. _ ~ ._ • .• ._._ •••• __ . _ _ •. ..J,_
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01/09/81 17.25.51. PAGE 20 j
( 1"...~ ;1. SECNC OE?TH CWSEL CR!WS WSEU ~G HV. HL OL.OSS BANK EL'::V:'j

'1,1_ 0 QLOS r.:CH.~ROe ALOS ~CH A:<.C5 VJl.L TI(A Ll"FTlRIGHI •
rIM: VLOB VCH VROB XNL XNCH XN~ WIN ELMIN SSTA :

!' SLOPE XLOBL' IXLCH XL08R ITR rAL IDC ICCNT CO~AR IOPWIO ENDST' 'I
'! • •,- 'I . . . :.i
I~' · FLOW DISIRI8UTIONFOR SECNO:: CWSEL= 1114.4.1 ":

I 'I _ _ 111

"LJH= 9~42•. 9910. 995C. lOins. 10690. r: 1
I." '" O' H.' 11.1 17.1 '.6 .1 1'\

II .. ARE ~: 746.0 .. 51.5..• a '16 0.6 . . 216.7 28.2 .' .....••...........".. ' :.: I"I VEL- 1J.8·11.• 6. 10.7 8.9 2.3...... "

r :: 1490 NH CARO USED >. .~.;> ;:\
." *SECNO 16.-~- ,:;1.,
,) 11 CHIM? CLST~= 10155.00 caCH= 1108.00 all= 700.00 STCHL= 9799.00 STCHR= 10522.10 ",.,_,

l' ,.'
. .3470 ENCROACHMENT STATtONS= 9675.0 10550.0 TYP~= 1 TARG<:T= ~}5.l)aO- 1;:1....,

1['.: 16.59 12.95 1116.35 0.00 1115.70 1117.20 .85 1.40 ~04 '-I'
"'I 540oJ9! __4_12.~. 49592. 252. 7.20. 65~6. 78. 1405. 297. '::;
" • 26 5• 78 7. 5.3 3. 22 • 035 .030 .030 .033 11 0.3 • 5 0 I;, I
" .OQ121? ?~J. 960. 370. 2 0 '0 0.00 846.35 ----l"1
2.. _ 11

~11

" - j

"'; FLOII OISTRIeUTION FOR SECNO= 16.59 CWSEL= 1116.15 .' ;:;

I::c'f.TA=.---9704. Q7T5. "';799. 10522. 10550. ;~;!
:" . PER:;: = 6. 1 1. 6 91 • 3 • 5 jlOi
I", . _A~A-=- 557.2 162.: 6586.') 78.3 . '~I

1

':1 VEL=. 5.9 5,.) 7.~ 3.2 . .J"
J., '. . III

I
,,' . 1490 NH CARO USED . u;
"r----;;s~tNoH~tfo···_--- ----------- :1

)",1 CHIM? CLST. A= 9oS0.J.OC CELCH= 1109.5J BW=' 66C.'JJ STCHL= 9244.50 STC~R= 101')0.00 . 1".16L. . . . .a!!

Jrj j47c-E~-C~OD.cH"-:ENfSTATlbNs= 911;).:) 10100.0 TV?::= 1 -TA;:r,::T= 990.1)00 ::1
""j 16.71 11.::18 1117.63 c.ac 1117.37 l1n.92 1.24 1.60 .12 1118.00 .' j"!

lOt 54Q_~_q_. ._~. ~4.000. _ O. O. 6Qil~_·__·_--'L. · 1565_. 316..!....__1_L6~J7 '::1
~I. .30 J.ao 8.94 0.00 .035 .030 .1)3') .C33 11')6.60 9245.46 --1'. "1.

)1" .002002 87'). 1050. ~30. 2 C 0 O.OC 748.74 9994.20 "I'
.2 ~ ~;I

,q.. FLOW orSTRIBtJTION FC~. SECN/)= B.?1 CWSEL= 1117.68 ;:i
.,' ------1""

I
f·~ST~~-.Q~1245~~0.b-0100.--- ------- i:

1

.. _A..BEA= 60.43.:, . :1

.. VEL: 8.9 . ' .. ,
. I

~:ti----- ------ - -- ----,------.-- ----- --~----.-.------- -- -~:::
1I 1,,1

I
:: ..----:--- - ---- ------.----------- -- .--.- -_.'--- ---_ ------------- ---- -----. --- -_.- ---- ..------- .. --.-.-- .------- ---' - -- --1!:'

"L ":~ . . . ._._ . ~__._.. _. .. _l·:

,~;~""':'::J.,_~'IIi'~_.A_.n ...}.".:..:....:......_".......__ ~.__. ...~ .........__...-...__......-..-.. -.:.. ... ~_.w_._~.::..-~. __ ~ __.·_ .
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-- -1,::1

~I~- -=--_=------ ----- --_ ----_---- -,-------------~--"'--------,---~-----, .-".---~---, __,_~._i~1
,~ I

::J .. . __ ._ . _._ __ . .. ... :0-_. . . .. _.. _ •.• •••• ...... . • __ -------.---...~

r

...... - -l

[ 01/'9'81 17.25.51. ,.,e 21 J

r: i SEeN:> DEPTH CWSEL ('nws WSELK EG HVHL· ,OLOSS BANK ':LEV ':1
1

,
, C:lLoa CCH QRQe AlO~ 4CH ARO~ , YO!. TWA__I...:.E.IL3J_GH :
• T:ME VLQ~ VCH VRO: XNL XNCH XNR IHN ELf"IN SSTA .1

l' SLOPE XLOflL XLCH XLOBR ITRIAL ICC ICO'H CORA~ TOPWIO... "NOST . 'I
~ . .

,S! 7 .'" '

I~
' I CCHV= .1 00 CEHV~ .300' ' I::"

i '! *SECNO 16.700 ".,

I :'J ::, 3301 HV ::HANGED MC~E THAN !iVINS ::r I
! 12 1&

~! "I 3635 20 TRIALS ATTEMPTEC WSEL,CWSEL ::,
til "'1 3693 PRC3A~lE 1ol1'1IMU'I SPECIFIC ENERGY "1".1
~ "1 3720 CIUiICAl 'JE?Hf ASSU"IED I~I

::1 3470 E"IOOACHMENT ST4TIQNS= 1 TA'lG::T= 900.000 1::
1
")

..~•• 'O '." 111'." '.60 '.44 .71 llL~&O I:"I ,', 54000.' 5477. 473jl1;, 132.164'1. 317. 1110.CO "I"
i'o , .31 7.63 15.37 .037 .032:1109.50 9552.33,., "I I

I"i .006232 700. 750. 0 0.00, ,'53!l.._all_..1Jl.QJU... 13 ~I

1

':Lru.K",,!tuu.""0' 'OR SEC'" 16. '. " ,"c' 11".~ ::
"I",' STA= 9552.' 9565.- ~690. 10055. 10C3:!. I"
;, I PER ::l = • 2 9.9 37"3 2 • 1 I"
"r-A~EA= 21.4 547:2 2985.4 131.9 '::
" VEL = 5. 1 9.8 1 5. <) 5. 6 ,.,"
Je . ~-_ ..•_----- -- ..
~" *S~CNO 17.0:J '. ' n

!,r.~3230" CROSS So:CT,'I?N 17.bo eXT::N')EO 1.3:1 FEET "1
luI. ..

I:~", HV CH::-'~~"-;;HRN Hm5 :1'
1"1 --- -- rI}~I . '. • )0')

o'l"f 3470 ENCRO.1C"lt'':N.T ST. U1!O.NS= 9450.~ _ 1017a.O TYPo:: 1 TA'lG::T= 720.000"'1.

1
"~__E,!..Cl9__'_} •.£,L.JJ,n,~~2.._._...Q.. 00 '12,'3. oIJ_'_'l.LJ 9 2~ 27 , ~ 08 .13 1114,~g_O ::
.,~,54 O'~ G• ~ 39 3• 4 344 S • 2 15 9. 964. 3 3B • 2 37 • 1 69 3 • 3 3'3 • 111 O. 0 I) "

,I.. .'32 8.71 12.36 7.S3 .032 .030 .03 7 .C32 1109.aO 9502.66 1"1
d .002555 52". 520. 520. 2 0 I) 0.00 537.16 1C139.31 "., -- .. ,----.. I::
u!.. so

1'" FLOW Crs" "'ITtOH FO' SECHO- 17 • 00 OWseL" '"2.80 r
~rsrA=-;~;'3' 9675. '1680. 9.685. 9700~---9~05~"1.~095.. 1013'). 10140.::
"_~'J= .,1 .1 .L L,-2__~.?' 3'p...!_~ -.1 •.1 ,.1 ::
"1 ARE A= 2?1 9.0 1 9.0 H. 1 ~19 • 4 33 77 • 6 Zn . 1 13 .8
OJ V:L= 1.3 3.3 5.4 7.5 -7.2 12.9 7.~ 2.5

i

t'. ,,', ..,.....:..
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17.25.51.01/07181 PAGE 22 I
-- i,)

"~I'; .SEC.'-lO DEPTH CWSeL CRIWS WSELI< ~G HV HL OLOSS SANK EL!:V \:1,. "CE:,.JJ q!"'Q~ C;CH.Q.!U.L_ Aloe ACH AR03 'lQL . TWA l"ElIRIGHT ·1
:' TIM~ VL03 VCH v~oe XNL XNCH XNR WTN EL/IIN SSTA :1
~ . I SLOPE XLoel XLCH XL08R ITRIAL IDC ICO~T CCIlAR TOPWIO ENOST Ii' I

• . ,IJ 'I . ,.:
'e l. I'~'"SECNC 17.030 Iij · 32g_0 CROSS SECTION 17.03 EXT.EN:JED 2.93EEETh

) 10 !;~ I

\ • I iIS ~

" 3301 "I

"I 'I"I·

I ,::, 3470 .ENC.:lOACHMENT SHTIO~S=' 9360.0 192e,}~E: 1 TARGET= ;;'1
.. " 17.03 13.77 1123.97 0.00 1124.70 1125.47 1.49 .30 1114.00 :;~,

;·)1"'~54000. "". 45425. 4127. 74C. 419'. 640. '717. 1112.00 1"1'.')
" • 33 6. 01 1 C• 3. 5 6. 45 • ::> 3. ~ • 03. C .03 7 • C3 2 959 5 • 74 ,.
" .0015'25 130. '150. 250. ~ 0 0 0.00 10235. 9 1 ::
:0 "j,I I"i
"~=LOW 0 IS Til IeUTION POR SEeN;): 17.03 CW SEL: 1123.97 I::
'3 i H'

:. STA-=--_~s..~}~61). 9715. 973a. 9735 •. 9755. Q795. 10150. ~0215. 10~20. 1J236. I::;
.s . PER Q: • ~ .6 • 3 • '2 1 • 7 5 • 2 .13 4. 1 7 • ~ • '2 • 1 ,,'
/"1 AREA= t3.; 103.7 44.7 24." EC.5 359.1 4~90.9 533.5 24.9 31.6 '.,

I
"YEL':. .1~__. 2.• 9 3.7 5.0 6.6 7.8. 10.3 6~8 4.4 2.4 !;;i

"~ "
" *SECNO 17.0S-0 i;:iI" 323L~~O_5~ SECTION 17. J5 f XHNOEO '2. c? ce er -t

1" . . I·,'
,:::. ·~4~Q..!~c~~aCH~.?!!r._E..~HO.t:'S'" 9450.0 102e0.'J TY?:::-= 1 TARGE7=330.0CoJ ---- _ I~,
"I 17.05 n.79 1124.:}) O.~O 1126.CJ 1125.63 1.54 .15 .01 1114.00 1 I"L' HO..OO., 331:4. 45622. 4994. 4,56. 4361. 1:31. 173.~. 336.. 1114.0a FI
» .33 7.26 10.45 5.01 .032 .030 .037 .032 1110.30 973 7 .34 ~
17i --.-CuiS7-!,----iir~---1bc:---fo-o-.--· --2------0 ° O.06--S-4235-f028Q. 00 1::

1

I:L-FrowoISTR reuffo,-',,-mNC' 17.os ew HC- 11"." ,~i'
)1::L~!..!=-__91.H.!__.E~~., 9~:JS. 1011Q_·_1.QJ.11.. li'''· I:i c

"; PE~ ,;= .~>5.4. 84.5 6.4 2.3 If'

"I A~E~= 102.3 353.7 4361.::1 51)0.1 131.0 ':!
": VEL= 4.6. 8.0' 10.5 6.9 4.6 "I:[,,m-;7~,,; ------- - ---~ .....---- @

j:.l 3301 ""H4'"'--''''' THAN ''IN' __ ]:1
>l'~1 .. ._~. ~!
" . 1'('1
" • 111

. ;:1 -._~--_.- -' .-------------- -- - --- ..... -----.-.---- ..---..- -- ....--.---------.- .__._- -- _.. _--._._. _ ... --- ..... ---. _._--.- .-. _Jj~~!
I:, . '.'~:.L .•• , , .,.. .__ ..•.•...._.•._,. " .._._ __ .• __._:..._.. _ _ .._._ .. _ _.__.. __._..__ •.•. _. _ _ __ __. __.. _ .~-_-_ --.- - _-- .j
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17.25.51.01/09/81

1'1
C~!WS W5ELK "G HV HLOLCSS BANI( ELEV' ,;'

I . .. "'LVI> ..... '1 r;:ROe . AL03ACHAR06 vel TWA,' L~FT/RIGHT' I·
~ ... ~ ". ~ - .. ~.. v ~:J 8 XNL XNCH XNR WT N H"INS ST A I:

XLoeR ITRIAL ICC ICONT CORAR TOPWI~ ENOST 11
~ ~... . '.. 1:,1.,'. ':1, ..•. .GRANO t.V':Nue BUDGE 1':1
:Q.. "t::17 • 0 6 1 a•74 11 22. 74 11 25 .30 11 26 • 4 C • 63 11 34. 50 i~~.
I.")" 54000. O. 54000. O. 352? . 337. 1124.50 1"1'

,
tt". !33 O.JO 15.33 .032 .030 111.2,o0 . 9~23.07 r:gl "i. .005129 50. 50. '3 0 339.9410213.01: .,

t . .: I'" 1"1'! t ," .,lQ 15: ~,., > j" t

" FLOW DISTRIBUTION FO~ SECNO= 17.06 CIISEL= 1122.74 i::i

I
" 1"1" ST A= ge 23 • 1 0 22 6 • 1.

"I PER:)i:: 100.0' 1 I;:,
1
"1 AREA= 3521.6,; 1"1"I VEL= 15.3 "

I -"II"i I"
II I"

I"!__~PEC ~_LtR lOGE 1;;1
2s1 .

I ' I'""i 5B; XK XKOR COFe RCtEN 311C 311:> BA ~EA ,'is ELCHU C:LCHO 1"1
", .90 1.:!() 2.3,)· 0_.0,) ;S3.M ~~__I)_.MJ3-.hQrJ 2.JLQ 1112..0_0__LLL'-...o.O i)',
:'1 .~:!

I

=L:S
=C~.~17 .')~_~ . --i~i

", 33\)1 HV CHANGED ~C'H: THA~l HVINS . I._I
31(" !4;
,,; CLASS A LO\l :=L:JII ',. juI
I ---------...._----.,;.,,, I '
I ~.) i':1"1, 342C BH:JG" \1.5. '" 1121.95 ~l< IOG!: V:LOC rTY=, 14.64 CALCULA TEO CHANNEL AR :A"', 3589. ,'"
'1" .. 1~ .;.:

1
"1 . eCPilS EGLW:; H3 :;iI':IR ~PR 3A"EA nAPC:ZOID ELLC ELTPD ~"l

, '" AR:: ~ . . \'1

1

"1 O.OQ 1126.F~ , 1~_li...- J)_._ 54000. 6093. 6075. ~_11n.71) 11lQ.._§_1) . - .::,

1

::1 I:;'
"I-- 1!..!.OL 1.1.~_~_Jl_n..9~ ;J_._C.9__U.1]_._6!'L_'!J.liJ!'_' ~_. 'l3 ·.!-_O 0_._O_0_U_3-!t.·iO__. -----J:~I
", 540JC. O. 54C:JC. O. O. 4010. o. 1731l. 337. 1124.50 I,,:
'''i .33· 1).00 13./.7 O.r:C .032 .030 .037 .032 1112.00 9317. 0 4 1,,'
~~i-----,-O_O_l~.?_~ __~!l"-__· Ut~__ . 4:]_. . _ 0 C I) 0.00 404~_U-1J)..z...U..15 _--\::

" ~
::, . FLOW DISTRleUTI.Q.c'lr.Q3_SECNC= P.:J7 CWSI;_L= 11li•..1e _I~!

1

"1 STA= 9818. 10226. '.'1
" PE~ Q= 100.0 _ '''I'f --A-REA;--40C 1:-7---- I::

1

"1" VEL= 13.5 "I
..,------------ -------"-------- ...- - ---------. - ---- .------.---.--- ------.--------------------.-J;:!

l" '"
,,' "IIT 1~
..', __ ,_, _~_._... ,_.__ •••_._ ...... ........_ .._ ••••••••_. • •• _ ••_~_.... _ .____ _ __ • M •• •• ._. .. •• ~_ • --- -

- .0' '. '''. ._'•• , __ .~~.. ,. ..... _ _._•. _, •..• ,_. _ ~
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"

1124.07CWSEL=17.09FLOW DISTRIBUTION FOR SECNO=

k
" I,

.. !
1

; 01/09181 17.25.51. PAGE 24 !

~DI :'1:' 'S;~- DE.'PTH--:~WS~:-;~.t.:, 'SELK;G WV "' OLOSS, BANK HEV" II
, ',--. Q QLOit__, CCH ~Q3 . AL03 . AC~ A!<CR 'ffil IW.A I =EInuGHT :;

.1 TIME VLoe VCH VRO~ XNL XNCH XNR WIN ELMIN SSTA ,_;
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT COUR IOFWIO ENDST .: I

:I .':; l~; i
_ I, *SECNO 17.090 . i-II

.) "I . A.T._~.~:.t,'!OAO 6'UOG~ 1::1
" lot . t •

j

!:. ilL 17.0;1 12.07 1124.07 0.00 1125.50 1127.19 1134.50. ;:;'Ii
{" ~.Q..O.Q.. oJ. 540ao. o. Q. 3300. 1n4 •.50 ::
5 ", ' .33 0.00 14.13 O.~O· .03'2 .03C9S17.S5 -Ii
~ '''1 .003640 85. 35. 85. 2 0 10183.45 "I
~ I", 1",

, "I
l1j.

~~I'"
I In\"i STA= ~818. 10227. '

!>< I PER Q= 100 • 0 i'
1,'; AREA= 3309.4 I"

;;:,~' V'EL= 14.2 I;',
14 .... J~:

I" SPE·CIAC9RICGE .,', . I;~:
\ 16

1
'. !l~ .

"L- S2 27 OO'!.~.FR fA ~, i,L EV ! S_ 11:0. ~i...!!!.Q.T 1124.~ ~7 HYO RAULIC J 1)/04 0 DC Cl,IRS COW "IS TR ;:;~JLD F LOW-.:.,LOW t;.,Q..N TROL 5)__ i~~
21 1 ! .

. "I .5B XK XK:)R caFe awp BAREA ELCHO I'::;

1::I."c~;:;.'00 '.73 2.80 ".CO 71".00 ,,"12.00 I~:

11::h30fHV--CH'fNGf=-D:"..;o~f'TH-i~jHV~NS ' . I~i
)"1' =d,n:"I--~~~.~i.Q\~ f'LO~_. . ::!
,!:;,' 3420 B:UDGE W.5.::' 1123,.72 3RIOGE V,:LOCITY:, CALWLATEO CHANNEL AREA:, 3043. . . :~:

JQ: . _ ';1:l ".-.'----E·CLWt: H3 CWEIRJPR eAllEA THPEZOIO ELLC EL TRO I:::
) I" ARE ~ '''i
'" .... 0.00 11Z.~.82 O.CJ O. 540rJO. 7127. 6908. 1134.50 1136.00 I;;:.

•,. i.,1
u . F.i
·'~_J_7·t? __._1._4~L_..lli~~?__O.CO 1127.00 .'128.~L__L.90 1.53 0.00 113,4.50 ----CI
"L:400C. J. 5401)0. O. O. 43e4. O. 1748. 338. 1134.50 I"

" .33 I)~CO 11.06 0.00, .03'2 .030 .037 .• 012 1112." 93"." jUI
.. .0~1.V.1.__· _.2.9.'. 2.Q. 2o_. I) 0 lL-D_.--,?Q_13...2..M.J.OJ..9.i.]j ~I

"1 '"
'I"', I 6')

'L_E..LQ.~_OIUR!:eL1.!J9~__ :'°lL5EC~():::_. __ .1L•.l0 G1I5.!'L==--112.6.•~L ------. --------"------ 1::
1

::1 su= 7806. 10227. ' ' ;::
. ..PP~ .Q~_.....JO'J.! _. _....__ . .... ._._._. .. ...._._. . ..... .. ... __. - ..-- t.;

"I . AREA" 4384.4 t'""LI . VEL= 11.1-'1
P • 'A:

-~ ._._.. •..,_~ ' "__• . .._ ._ .. ~_ ••_--_. __··.-0__-_._---- _.• '•. .. . __ ._•. _ ..• -_. --.---------

._.~ i, __~ _
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'I . . ... ' i:I
, ScCNO. DEPTH'. CWS~l CRIWS WSElK EG I',
,I Q QL08 ~CH ~Roe nOS ACH ';'
.; TIME VLIJB VCH VROS XNL XNCH 1,1i'l SLOPE XLoel XlC'1 XLOB~ ITRIAL ICC ,.\

~ , ':
~ " I

I" ..,.. ~
I. '14;10 NH CAROUSED ' .•... ,., ",i
{) • *S;CNO 17.150' . ", ;.,!
'l'O~ 1:::

I ,..r.). 11 3470 ENC:\OACHI'':NT ,SHTIONS= 9700.0 1 TARGET= 775.000 . :"1
'" 17.15 11.11' 1127.Q1 'J.OO 1.51 .56 .04 1116.00 __j",

i ", '54000'~--33']53~ 5874. 14173.. 2139. 1784. 342. 1120.00 1;1
I," .34 10.15 9.87 6.47 .033 .032 1116.00 '9729.46 !'I

.002123 300. 300. 240. 00.00 745.54 10475.JlO. 1r.1

r
l

." FL~W CI Sf""lION ." SEeN ,. 17. " "SE': 1 127.91 < {I,r,:
'1,,1 SU= 1729. 9750'. 10010. 10060.. 10350. 10475. - "I
'I"r'PE~ ;:= 1.2 61.7 10.Q 22.3 4.0 ",.. I" AREA= 12:.'4 2979.0 595.0 1715.6 473.9 'I::

!21 ' VEl= ,.4 11.2 9.9 7.0 4.5 tl
1"--.--------_. ':;1
i"! 1490 NH CA ~O USE:: I:.,
:"i *S;CNO 17.200 !;,

I
,,! . '. I":"I-we ENC~CHH":Nf-STmCNS= 10300.0 TYPE= 1 TA~G:T= 110D.OOO 1::1

I

" 17.2'; 12.2.5 1128.45. 1128.• e0 112?.91! 1.52 .55 .01 1116.20 :."!
lO 54cao. 35"t62. 62?3. 3174. 621. 2660. HZ1. 347. lno.OO ;"i
"i -:-:-35----11:'1'4 10.13. .032 .032 .035 .0321116.209731.38 1;;1

:\"11 .00.2116 26'). 260. 2 0 0 0.00 10~S.12 10300.00 "'~
3J . IIAI

>-- . 1"'1I" I
) 1,,1 flOW 0 ISTueUTION :=0. S.ECNO= 17.20 CWSEl= 1128. 45 i~1

" q

1
":sTA= g732. 9750. 100,10. 1CIJ6::J.1::J1:JO.105DO. 10750. 10300. I:
.1 PER:l= 1.1 54.4 11.7 3.1 11.4 7.1 1.3 1"1

1

"1 AR:A: 111.? 30~2~_? 62~_._O 238.0 13/10.3 862.7173.5::!
..r Vel - 5. ) 11 • 4 b. 1 7.0 4. 5 4. 5 3. 8 1,.1

; 1::1 t4JO~_rl.._~A~LUiP 1::1'

"~"ScCNO 17.300 ..... , I'"
::: 3301~~HAN:;E'J~?E THAN:'HV INS i~11"C . I., 1:;1
,. 347~L;~~..3.Q.A_~~l'.~'£I..iI~.!tO--,-'!5-=----9.1,U ...I)· 11370.0 TYP_:= 1 T!!lii;T= 1S5Q.Jtr:.o. i~1
"I 17.30 13.471130.17. O.CO 1129.00 1130 • .56 .50 .59 .10 1115.70 ..
~r. ..' 5 4 CO.. O. • 22 SO; " 35 16 • 2 2,~ e;.' )2 3,5. 130 ~ : 6765 • . 1 9,1 8,' :3 61 • 11 20. 00 1.:;.'1
" --'-~-0(jG7-g---·--~40:---~36-:---~3~-~---....JJ~ .O~~ .O~_~ . o~'6H-}}-~:-}~'-;{~~~:~6 ---- ----·-i;:1
". '''I:: ----.------.---.-.. --------0----- ---.------.------- .._- .--- ...-,----------- -----------------+,
"I' ·1·"", .__ ,4___ .. ,_'.. _. _.'_.~,,~.. _._ _ . .,., __ . ,' .. ._ .. ._._~ ~__. ._...... . .._~D'



- - - - - .. - _ 1IiII' __ - - - - - - - -. -, _.__ ._--.~_ ..;...~------~-_._-""""'-,-~-~-_._...-_.:.....:..._ ..-'~.._.._-~--.:..__.:.._~,- .;---_._--- -.-'-"',- __ _----------_ _-_ .. ~.. _~. ----_.

1130.17

VEL=

::ll~= ;1750.
PER J=
A~EA=

1490 NH CARO USE~

;SECNO 17.400

1'''10170. 10~CO. 11100. ,,,,
24.1 6.3 '" ' )

3777.4 1084.9 1"1
3.5 3.1 .:; _

"I.., I
~':.:.'-'~L;.....:..:.....L;.....:.LLLL"_...c..:;;LL.:....._.:.....L~..:o;.:...:....._.:......:....."_.:........c..:;;.:....._...:..;.....:..;..__~_~_...c..:;; __'__~~~~j

I:::')"I 3470 ENCRO_~~H~;NT STATICNS". 9'330.01, TAI:lG"'.I"., .,2160.....• 000 I::!
" 17.40 12.211130.51 0.00 .81 .56;.091113.30 "'h 54000. 15397.5656 32446. 7273.2039.' 333. 11'20.00 (I)

1
"1' .40 10._Q.:3 9 .95 4.46 '·.QH .QJ2~lH_."0 9S~_I2 ':;'1
," .001796 540. 530. 490. 0 0.00 2129.27 11990.00 I;' "
"I ~' I,. 1~21"I FLOW OISTRIBUTIOlol FO~ SECNQ= 17.40 CWS'=L= ·.I:~ ,
p su= 9861. 9380. 10000. 10050. 10100. 1040'J.11100l....-J..1.'!.90. 0 1::1)
,:or PER ,~;--:-----1~- 28.4 10.5 - 5.8 1-5.'3 25.5 12.0 I::,

11,,1.. AREA= 117...• 3. 14S6.5 563.: 401.0 155-5.2 29a9.5 2231.5 --l.."'I'.

1
30~ Y_EL= 4 •.1_ 10.4 9.9 7.9 5.5 4.6 2.9 ~,

)1 1 . ~1!

,,: CCHV= .1CO CE~V=' I .300 ,,:I I . . I

I~:'I~C~O 1-h.
5G 'L_____ !1::1

;1"330.1 HV CHANGEC ~OR: T~AN ~VINS ~i

I
h 41"i--.--17~-60-----lC89-fi 32:l-?-- o. ')0 1132.4') 1132.52.231.14 .06 1117.40::
"l .. '54000•.. ,66. 7.4090 :,62.24. 130. 1424. 12932. 2253. 431 •. 1120.00"
," .,4_~__?_._32 ~~~_O__ 3_.56 .055 .055 .045 .Cli-11.1J.....i9_ 9932 •..13::,

'

"'I .OJ1075 1051]. 1050. 750. 2 0 0 o.OC 3346.84 13279.37 1,,\
) "I i"i"r-' ,~11::i !'LOW CISTlnSUTION 1'0, SECNO= 17.6QCW5EL" 1132.29 ~::'

1:1 '!~; ,_,;1J'-'_.__.. -7'!..?29_---r_f : i0_0~O~. :*QQ~9..·~36:"~ 0750 •.-3-'3-.p_H.Q. 1. ~ 1650 "--5:-.~_2700 '-J-Ul-~-. .--------\::'
I" AqEA= 130.1' 1423.7 293.6 4832.6 5094.'J 462.3 1 H6.? 373.0 I"
., VJ;"L = .__f .•_L 5_.!.~ 4~? 4.1 4.' 1 .9 1 • 6 .8 __----j::
~ - . . 1

M

~I 1"1,II _, I,..·f,----- .... --,--------..--.... ------- -------,------- , -- ----'---.-"-------------.----.------!~:!

I::I--·-----~ --.-----------.-~ --- --~-- -- --- --------..---..----....--------.- -.- ..--.-~--.- .. ---~._- --_._-_.. -...-..-.------.-.---.------ -.----... --- ..----- - ~-'l::'

~: . _., _~:. _.. .. . ._ . ,,_, ._.. ' __ .. __ ......._, ... ..__._.. ,_._._, ,_.____ _ .. , . __.__._. . ~__ ..__ .. ..__ i;

:q,.
"

.' \ II

"i "~

)1"

"
"
17

" ~

i l i
~ 1~09/81 17.25.51. ~__. PAGE 26 J,

....~II·: 'ECNO "'TH ,"''l, C',"' WSEL' 'EO H' "' OLOSS BANK "OV 1
~ 'I __ Q '::LOB CCH. _CROll ALaS ACH ARPa VOl . IWA~ L"'FT/!HGHT . : i

• TI~= VL08 VCH V.OB XNL XNCH XNR WIN ELMIN SSTA "
I. SLO?E XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TO?ilIO ENDST iT',

6 I'

" 1'1:'1,
,>, ••" "l i21

I ••. _
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l
~

, . j ~ I

SECNO D:PT'i CWSEL CRIWS "'SEll< :G HV HL OLOSS BANi< EL~V I'l
1----'9. Q1~B__. _.QCH . QRQi! A_L...o~ Ae'i ARO.B VOL TWA LeFT/RIGHT \: i

TIME YLOS VCH VROB XNL XNCH XNR WIN ELfolIN SSTA • .1
I SLO?E XLOBL XLCH XLO~':l !TRIAL ICC ICONT CORAR TIJPWIO !:NOST ,.

I , ~I
I •. 'I *S:CNO 17.901) .' I:~iO· 17 • 9'J 1 3. 53 . 113 3• '5 3 1133 • 60 11 3 3• q 5 • 3 2 • C3 11 2 ')_.-10 ::!

) .. "I 540DO. 44733. 5945. 10032. 1042. 870. 4~7. 1121.00 "I
I; I" .52 4.46 5. 7~ .055 .055 .045 1120.01) 3360.20 "I
.~ '. .001454 1140. 1140. 0 0 1527.~Ql&.L•..9..0 '.-ri Dl '. 11

:to.) 14t 1!~:

~! I'" . FLOW DISTRIBUTION ;:ORSEC'IO= 17.90 CWSEL= 1 "I

· ::r~=. 3860. S900. 9860. 9920. 1 DODO. 10080. 10160. 10383. ::!I"
"~Erl '1= .3 65.2 <;.8 11.0 11.0 5.4 .8 ,.

"'I~~"AXEA: 167.7 3187.~. 631.7 1C42.3 1042.3 602.3287.3 ::!
, VEL- 2.7 .3 4.9 5.7 5.7 4.8 1.5 "I

2:. " .0 nl
" CCHV-; .100 ::i
"·SECNO 13.140 "I
,. )11

"~301 HY"CHAN::;ED ).lORE THAll HVINS ::!
:~l UI

'l--,:-,--1l.~J~._-11 • ::J0_11.~6. 00 J.OO 11 ~ 5.70 1137. 01 1.01 • 2:J_1J.J_~O_Q. ::!
"I ..540·)0. 18G87•. 3).6.33. 230. .,397. 339~. 149. 535. 1135.00 .,',,1"I .~ 6 5. 32 '1. )S ~ 1 • 54 • I) 4 5 .045 • 'J 4 5 11 25 • O'J 8 S5 2 • 36 "i
"'. .0,)5515 1170. 1140. n5Q. 3 0 0 2046.7510699.11 "'I"I . ..... . ;;1

:,132"'·,' . Ali

I"PFL~~~..!~~UTIONl'cq SECNO= 13.14. CWSEL= 1135.')0 1;;1
,. 1..1

) I" ..' S. T.A= 3.652. !! 720. 9090. 940'). 9640. . 936J. 10400. 10699. .... 1"1
" . PER \]= 1. J 16.95. ) 1 .1 '1.!J 66.1 .4 I"
" ...... -A·RE~= 135.2 147E.9· 774.1 239.3 769.3 38Q8.4 '149~1" ~I
" .. " VEL ~ J. 9 6. 2 4. 5 2 • 4 5 • 6 9. 2 1 • 5 '. .. . ",
],. :. .. < "I..CSECNO· ff:2'olJ ::i

)" I"'." .. 31.Q...1 HV CHANSE') MO~E BA'J 'WIN'> d
"l "I,"I 18.20 10.7'9 1137.n 0.00 1137.60 1133.16 .36 1.08 .05 1127'.00 • ,,;

~~C~~.;__.23~~1 1?~~~2 11~:~4 5:6~5 3:~~-5--~-}~-S-_·2:~7 112~~to~lH~5-~0 ~Il
"I .001 339 350. 350. 400. 2 0 0 O. 00 2451 • 24 1111 '7. 75 "
q~ ::

'" I".
'l""f VIs,L ' ."

'::~-,_... -----.--:-- .-- -- --------.--.----- --- --- ----------------.-~---.---------------.--~- --f!
"L .. ' _ __. .. .._ _ _.. ._ .. __ ..__.__.__"_",,, __,__, _ _.__. __.- ..__ .._. .. _...:

~_._-'-- -"-'.......::.:_--_:_-- ':.. ---"
• ~ < " ~ ,
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----------------,----

1137.79

WSELK. E~ HV
AL 013._ ACH . AR0 3
XNL XNCH XNR
ITQIAL roc !CO~T

1 a. 20

17.25.51.

OEPTH CWSEL CRrws
Q~OB CCH ORoe
VLOS VCH VP06
XLOSL XLCH XLOSQ

• , ••_. 4_ _ _.__ __._. •.•• _ ••_-...-__._ •• , •.__ .~ ••• _._ •.~..:._4~_._>.~ ""',_.__._ ....•. _•.. __ _ _~_ __ ._.~:~, __ .•__ ..

TIME
SLOPE

- SECNO
Q

01/09/81

FLew DrSTRI~UTION~OQ SECNO=

::[------- ---------------

':L ---------- ---------:-~--~-
31;

I

"I

~,t-
.3;

"I
"1--- .--"----- --.-.---. , ,

1:1 .. ,_ --J!
i.:~_~_ ._ .. .~=---_:=:- -::~-=___ _____~ __ -=~~--~-- ===:=-==--===-_=~~_=--_- ~j

'I
. ) 'i
o "
\" 'OI-"'="S":::"T..,..A=---:3:--6,....s'=7:--.'-'----:8~7C=-:J::-.'-'--.:----=')--=3--=2-=O..:..-~9=-6..,..2=-')=-.--'----"--'.::9,.,,!!~O-=-O..:..--1:-cC=-O=-O::-::J::-•.:----:1..:.:0:-;4-::0:::0-.---:-1=-O-:-61-;''J=-.---:.;-:-:-,:.;-:.:-:-:--'--'---;'-~•• --
r) II PER ~= .2 18.7 7.0 2.6 12.9 35.2 17.1

,
I

1-(-----
r r't-.11:1 'I

, I"'.

I-
j}, A,",.
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01/09/81 17.25.51. PAGE 29 --l
). .i'"

,tj. ---J'. I:!.
' .1, ' 'I;., ·***·***.*.*·*.****.*••••*•••*"*"*****~"*********Ir . I'

'1" HEe2 RELEASE CAT::C NOV 76 UPDATEoaPH 1geo 'I
~' ERRO'l CO~R - 01,02,1)3,04 •. 'I MODIFICATION - 50,51,52,53,54 . 'oi

I
, · ..* *•••*"'***.*.*.*** •••*****.*.*.*.** •••*.. ". 1"1
D '! "'1

II~' 1'::1 NOTE- ASTERISK C*) AT LEFT OF CROSS-SECTION NUMB:R INDICAT:S M:SSAGE IN SU"lMARY OF '.·..'..'...C..'...•,..·.A... '.if1oNS· '... :1
~ 1l • "'.

It )1::' '. AGUA FRIA RIVER N2AR . ,j> . i:.;u!.. :~.

," "LSUMMARY PRINTCUT :;!
17 / . 13 1
18 . , . }'

1'1. SECNO f,1 XLCfol' CWSEL TJIFWS? EUHN DEPTH Q~OB OCH VCH' ENCST 1:: 1
:i20i. ' ' 17

I,,!· 15.0CO· 54')00.00 O.::JO 1Q:!6.0Q 0..JtO~.-b5U ... ..LL-2.4.9.i-05 5.~8.0_0..Q...~lLU].1.L.AO ":
I"I 1'f~COO 5411(1).00 o.oc 10,~5.00 1).1)0 34658.36 51.9Cl.75 4.19 7'3H.60 12013.40~:1

1::1 ·..JJ....!.~.c 54 ::JCl._OO 11081).00 109 7.50 O.?O 11)90.00 '.7.!J--Al.2.L0_d.'-_~5.t9..._'l4 ~ .•.ZL-.a:L2.i.__U_._11.5....R...!.Q~I:;i
i"! * 15 .2~0 54000.00 ·1431).:JO '1096.43 -1.12 109::J.00 2. 70 48~6.0•.21 4010.47 9.16 9500.00 11300.00 ". ,.I

1

"1 . "I
"I * 1?~.4.i.L2..4.Q.£.Q..'!.9C 370.00 11.C1.1 0 o.ao 1O?2..J2q_._,_~" 1° '. ~..J_0_....:..3:a.L6 __....5'.L.'-6.'l.~_4. 34 8ill-9_~IE•.06:-1:2..0.5.L5~;::

1

"'1' 15.440 54000.::J0 ;J70.0fJ 1101.05 -.D5 1')92.00 9.05 2.30 '34.402.15 8727.33 1C.5C Cl600 •. 0C. 11450.00 ~"I
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~I GR \125.nno 10500.000 1125.000 10750.000 1120.000 11800.000 1120.0nO 12900.000 1125.000 13050.000 :~.
JI" GR 1130.noo 13100.000 1150.000 13101.000 0.000' 0.000 0.000 0.000 0.000 0.000,;

~ NH.__._. '+.000........ . .• 038 ._.9770.000_. .032._10110.00 U .• 035_1.0900.000 .040__13676.000_' 0.000 "I
.. 1::' e:T O.noo 7.100' 7.100 7.100 7.100 7.100 'H20.000 11370.000 0.000 0.000 :~':;

II ~ I I ~,: -

lilli' Xl ,'7 :-300---;:4-:00'0'-'1000'0:-000""-10110.000 5'+0.00 a 430. i.i 0 0 530.0 n 0 0.000 0:-ii'o 0 0.000
I", 1(5 1.ono 1129.000 0.000 0.000 0.000 0.000 O.onO 0.000 0.000 0.000 ',,:l,.i__GR 11.~0. 000 ... 9720.000_.__1116.700 ...__97]0.000__1116. 7.00__100 0 1L.000--.1120 •.000__10.11 0 •.00.0-1,125 ..000---1..017.0.000 h
I
~i GR l.t~5.nno 10900.000 1125.000 10900.000 1124.500 11100.000 1125.0nO .11300.000 1126.000 11800.000 ;~

."i GR 11.25.0nl) 12300.000 1125.000 13650.000 1132.500 13675.000 1150.0nO 13676.000 0.000 0.000 !;,I
i"l-NH_:....... _._ '+.000 _. .038 9880.000 .032 __ 10100.000 .036 __11100. On a .040 .. __.14501. OOO .~_O. 000_.. _. >,'
I": e:T O.ono 0.000 7.100 7.100 7.100 7.100 9830.0nO 11990.000 0.000 0.000 ;:'

l'lI. J.I,.i
f-il--· ....-l1'·.i.lno 1,+.000
ll, 1(5 1.000 1129.'200
llL..-GR .11.S0.000 9830.000
III t;R t1.~5.noo \0'+00.000
~ GR 1\30.0no 14'+50.000
I"f-..-NC_. __ ..• 0"i'S ..._._ .• 0'+5
°1 e:T . O.nOO 9.100
"
~h'1----17 :-6;;0

-""i 1(5 1.000
":'-.GR_.._1 1Ii O• ono
"j' GR 11~5.nI)0

'~, GR \1.35.000
"L-.tT . 0. ono

::I .
i--XL... .17. qnn
"1(5 1.n1)0

'I"Lt;R 1.1~0.noo
" GR__ l1.~1.0no

5Jl. NC .o~!')

"I F.:T 0.000
1"-'---' ...­
"I

't_I ...
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in

l

l~1
j:'
'!'J

•
~

n
'.

';1:
!I::

-------',"

--------------------------------------------------------::
j;:

. ----_.---- ---- .~_._--_._--_._-_.•

:1--.

-_.-

I
""31;

II _.I t _~ _

I::t--~--~-
In'

) J' . ._

::'1 _ ...... _
_.-J'1

"

"

...r 1'1 Xl ,8.11111 15.000 9860.000 10400.000 1170.000 1250.000 1140.0nO 0.000 0.• 000 0.000
'l.- :'1 XS 1.0011 1135.700 0.000 0.000 0.000 0.000 0.0110 0.000 0.000 0.000

•r;-n1l5. no 11 __8 50 0.000 __ 1.132.00 0 8}'2 0 .000__ 1132 La a0__~.9.~_0.• 000--1U5 .01).0__'1.40 0.LO.Q..9__1135 •.0_00__9649.• 00_0"- --...;
, . GR lt~O.OOO 9860.0001130.000 9940.000 1125.000 10000.000 1130.000 10200.000 1129.000 10290.000
• GR· 11~0.000 10370.000 1135.000 10400.000 1138.000 11300.000 1140.000 11900.000 1141.000 12770.000
,'ET .0.000..._._ .. 9.100 0.• 0.00 0 •.009 0.00.0 O.J!.OO 0._000 . 0 ..0_0_0__9..30JI._QJtO__l0650_....00-"0'--- --'

I"
) ":
'''~1_._18. 2"0 .. 13.000._.100 0 0.00 0. ~10.40 0.000 .. 350.00'0 4_00 •.0.00 360. a ~.o 0 •.0.0.0 0.0 00 0.• 000 -<

II, X5 1.0011 1137.600 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
,I"t GR 11.115.0no 85110.000 1140.000 86110.000 1135.000 8700.000 1132.0nO 9320.000 1135.000 9620.000
"LJ;1L--.1.t35 .00.0._9800.000_1127. 000__10.000. 000__1130.000__1010.0.000-11.30.• 0n.0__l0_'iOQ.•.000-l-1.30. 000-1,oHo. 000, -"
'" GR 11~5.ono 10660.000 1140.000 11480.000 1141.000 12640.000 o.OnO 0.000 0.000 0.000

JI" EJ 0.000 0.000 0.000 0.000 0.000 0.000 O.onO 0.000 0.000 0.000
,,'
I"i~-----'------'

l:~:
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]I'
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"

'I;

.~7:

-------------~._--------- :.,

BY PRC TOUPS.PHOENIX.AZ. PH. 951+·~191

.... j .••_••_.-----

;:
~- ._----._.__._---_. -------------------------:-------------------------------------------------,;:;

.._---- ~

'''1__________-----liJ:',

T1 EL MIRAGE LANDFILL
:"r--I2 . PROFILE 2 ' ._._. ._ .... , , .._.. . c,:

I
::: T3 AGUA FRIll RIVER N. EAR GR. AND. AV..ENUE . D..ECEMBER'1~.80 ,JOB NO.1831.602 . H
I\~L_...ICHECK__ INQ .. NINV IDIR ST.Rr ~E_TRI.C__!:tV_I,r'IS Q Ii,SEL' FQ !~.~:

1"1 :11/
1"1 -10. 3. O. O. .002200 0.00 0.0 '0. \091+.000 0.000 ;:'
\I . I

1

1

"1 J2 ~IPROF----'ipL'OT"----PRFVS---XS-ECV--XSECH FN ALLOC IBW CHN 1M ITRACE I:::
) "I ,"I

lit 2.00,0.._ .......:...0.000 :.1 •.00.0._, ,0,.0.00. ,0. 0 o lL.__.Jl..0_Q9 0.•,,0.Q 0. 0,.°0_0 0.. 0..Q.9__1.5.,O,O,O i"i
In: ;H

i"
.J'I

1

1,,----
'ni
In[
!a'-----

1

]01
31:

:~; ---.
\
'-_.._._-", ,

in

,"

~I r'I ~ ~
1" .1

,,: ; ,;-;; *.*.*._.**** ******* .. ** I:'
1-[' :'1 HEr.? RELrllSE DATED NOV 76 UPDATED APRI 1~80 i,l ...

'1"~RR..OR_CORR_~_.01,02.03.01+ .... ,.__ . ::1
'I. MOniFICATION. 50.51.52.53.51+ . . i'
'i .**** ••**...**** ***********************.**********. ':;
", ...._. '_... ._.. _. •....:..••__.. . I"

ilOj ,;
,11'

;.'

,.J:
,,~:

"

----,;<'

I

--'- ------~
"

___• "___ ._, ~ 4
-_._.~------ -_ .._--, -- ----

._•..- -------- "---"'.._._._--_._.-

__ ...._ "'__"~"_'" ·_. .. ~4_.__

. .._..._- "--~-' _...~._._-_._--

"::r --.--
,----_.

to': ,
'II,

'/;11 _ .. '
I.·J"-
..I
I : __ _I"L-- · .
I"!
III'

; ~ ;
'~'I

1"1I I

P ---- --'-,\Ir---,.".
I"
;\~-_._---~ ..

~:'_..-..._-

'I"-_.__..---..._--._-, --- ---- -_. _. . .._-- .- --_."-_.-._-_._-.---_ .. _.__._-----_._._._---------_._---_._--_.

". __3-
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.,
~~ -'---"'1- --- .--- -. -- ;"1

-- J~~
- ._ .. _.. -.-----_ ..- ._-----,----_._--.

~rCNO DEPTH CWSEL CR IWS WSELK EG HV HL OLOSS BANK ELEV ,
'L-Q.. QLOB _._QCH QROB ALOB__ACH .. AROB.__VOL IWA..-......-L-EE.tlRIGHT .!
.f TTNlI: VLO~ VCH VROB XNL XNCH XNR WTN ELMIN SSTA;i:: SLOpr XLOBL XLCH XLOBR ITRIAL IDC 'ICONT CORAR TOPWID ENOST jri

I ' . I'

1'1' . it

I
H

:~OF'" 2 ... , ;:;

1"1 CCHV= .'00 CEHV: .300
':"i .SECNI') 15.000I::: 15;00 __ 1.~0 ._1093.~0__.. 0~00 __109~.00_J.093.&9 ..29 0... 00 0...0.0_1.090 ..00 .;i

I

, 541)00. 11099. 559~. 37307. ,.022. 980. 83~3. O. O. 1°87.00 I,:
)"~ o.'nO 2.76 5.71 1+.47 .0~5 .035 .0~5 0.000 1086.00 8061.03 'I'

11 ..00~170 O. O. 0.0 O. !+-0.0.0-3.1..9.3.89_1.1.8SIf- ...92 I~,
" '1"

)1 111 '1'

I I" .J::f-:--ELOW . nI~TRIRLJTION..FOR..SECNO= 1.5. 00. CWSEL::--1JJ.93 ...40 d
)IlOt T 8 0 7 .. O' 1"1 )I SA: 01i1. 868. 89 O. 9240. 9550. 7800. 10000. 1 280. 11,70. 11440. 11855. 1":(

"l------PER_Q=-- __ .__ 4 ..3 .__·_~.9 4 •.5 ... 3 •.8 .3.1 10.4 11.3--.-«i2..2 12.8 2 •.9 I";
~ AREA: 1052.5 8~1.3 783.3 7"".3 600.2 980.2 1372.3 "806.8 1458.3 705.6 ~:
"I vrL: 2.2 3.1 3.1 2.8 2.8 5.7 ,..,. 4.7 4.7 2.2 I;':
i"! - .... ---. :;

r:! ;~~~N~H t~::~t~O ~___ :r
,", 3301 HV CHANGED MORE THAN HvINs :;.:n r :.H __.. .. ,:::
'1"1 3fl.70 F.:NcROACHMENT STATIONS", 8750.0 11800.0 TYPE: 1 TARGET: 3050.000 ':;,
"1 15.28 7.11 1097.11 0.00 1097.60 1098.02 .91 ~.H .19 1095.00 :,,;"I !i4000. ---- 5290. 3675 •.._.45035. 15~7L __507. __5590. .3~8. 105.__1.090.0.0 ,,,I
," .05 3.~2 7.25 8.06 .035 .035 .030' .035 1090.00 8829,35 '::;

JI"i .on31\1fl. 1300. 1480. 1500. 2 0 0 0.00 2667.01 11496.36 I,,'
lt l 'II

I - -- --- _.-- ...._-- .... ---.• ----.-- I

,Ill ~, , 1"1
I:~ow ntsTR tAl/TION FOR SECNo= 15.28 CWSEL= 1097.11 1::'
I __. ... . ... .. .. .. . ._ I",

:": STA: 8112Q. 9HO. '9520. 9890. 10000. 11130. 11496. i~;
it; PER Q: 1.8 4.1 fl..0 6.8 81.6 1.8 ;,

I
"~. -ARE II: ...--342.7._ 610.1 ._594.0. __..:...506.6 __ 520 4.2._385.7 Il'i.
"I \11"I VEL: 2.8 3.6 3.6 7.3 8.5 2.5 !.,!I.,
(5 j!

I '--1fl.90·~J4 CARn U!';ED,-----.....-.--.- '__'__'. 1'''1

I;:: *SECNf) 15.4~0 ':;II ,lJ

""--.3301 HV CHANGED MORE THAN HVINS ...._ ..__ ... ill!:L, _.. _... __. . . '_ ... ~ u___ Ii.!
SJ ' ,I

j.. . 'n

j"L..--_.__. _
I\~l

'L...._.

I
I '
I
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,.~ ~

b.i
;)1:. .
".

:~;;

I'j
.L

.~ .
.,1

,I
. -----';~i

i.~ (

:;:1
'.'
I':j

-l~~!----,...-_.

,.i
III
j&:

~.-_.- -----_._----_.---:;~j

,~i

:al

----------------::i

---~.._--- - ._._- .. _._----- ...._---, -'-".-

---_.._--_.--

10560. 10655. 10740.
It. 2..... _ .. 5.1. . ... _ .6.2

IfltO,o 459.0 1f95.7
5.1 6.0 6.8

.-_....._- _._•...__.__..._--_.._--_._-------_._------_.- ._-_.- .. _- .- ..-'"-'.' ._._-----_ .....__._.__._--- - ---------'~:

9700. 9820. 9970. 10215. 10,70, 101f1f5.
3.2 3.7 6.9. 30.1 3.1 9.4

338.2 459.8 724.7 1950.0 "270.7-845.5
5.1 4.4 5.1 8,3 6.1 6.0

11270._.
1.2

I1f0,7
4.6

9550. 9630.
If.l .6.5

313.3· 546.5
7.1 6.5

10875._ 10930.
1f.1f 4.0

359.0 320.7
.. 6.6_ .. _.6.8

3301 HV CHANr.ED ~ORE THAN HVINs

~I ~F"CNO DE~-;:--'~:~EL CR I loiS WSELK EG HV HL OLOSS BANK ELEV i~

"

L--.C3 ...._ gLOB gCH .... gROB . .ALOB __ACH_.__AROB__. VOL TWA_.-LEF:.I./RIGtlT.'
'j TI~E VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ,'i

t-[ i'l ~LOpr:: XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST I~i ), j:r----.- - -" --.- .-.:-.--.-..----. .-.-- ,:i

. :1::....._3.470 ENCROACHMENT STAT1IONS= 9240.0 10800.0 ..TYPE= I. TARGET=.. _1560. 000._.__......•. _ ...__.: .__.,..__~.._'. .. ::;1
.r '~~44 8.27 1100.27 0.00 1101.10 1101.75 1.48 3.56 .17 1095.00
):" 54000. 15636. 9006. 29357. 2233. 745. 2878. 479. 143. 1092.00
1"L..-:_.. .08 _ 7 .0012. 09 _10.20 ..035 _ •._0030 .• 031 .._.__.036 __1092.00_9291.99... _

1

"1 .004656 820. 870. 850. 2 0 0 0.00 1325.51 10617.50
) "'-'

"r--:=-::'-- ... '- - ... ..-. -- ... --.-- . .--.._-_..I' FLOW DI~TRIRUTION FOR SEeNO= 15.44 CWSEL= 1100.27
)1 1.1

1
"~STA= .._._92q,. .. 9300 •... 9890 •.._10_0.00. .lQ2?0_•._1Q.400 •. _1~5.50.•_1.0618.•
"I' PER a", .0 28.9 16.7 36.0 13.0 5.3 .0

·-.JI::~_A~~~~._ ~:~. ~~~;:~._.~~~~.:i__~~i~:~ __.~~~:~. __4_~~.:.; 9:.;, .
lUi
,"; 1490 I\lH CARD USED

/

11,_._*SECNO ,5.f;40 ""_ _.. "_".". .
2"

""; 3265 DIVIDED FLOW:H!
1 - ..----".-.-.
(1'

h

J! 3470 ~-~;~~A~~~~NT ST:·~~~~J~-=---9·2~0.0 11270.0 TYPE= 1 TARGET: 1980.000
1"·__._''5.f;4 9.93 1103.83 0.00 1103.40 1104.53_....• 70 _ .2.71 .. .08._.1098.00 ._.__._.
:'" 54000. 154'58. 16253. 22288. 2775. 1950. 3670. 641. 176. 1100.00
"I .12 5.57 8.34 6.07 .035 .030 .030 .036 1093.90 9lt35.lt2
~ .• no17n5 1010. 1040. 960. 3 0 0 0.00 1596,18 11270 00"r-- - ---- - .-._-- ..- ..---- --_. . --. . - ---.-------..---- -.-..---.--. .,
J!I : 1,':::r--FLOW DIsTRIBIITION FOR SECNO=15,64.... CWSEL= 1103,83._ .__ . __ ._ _ ._... _ _._. .•.....__ __j:;i

1": STII= 943~. 9510.
I·'~__ .PER Q= 4,2

I
", l\REl\: 392.4

. ,,\ VEL= !l.7

"

'l--sT II: 1 0740. 10810.
'1,.I..: PER 'J: 3.7I; ARF.'II= 338.2
'I' .VEL= 6.0

1
11 1
I".I{__....__._.
I"i
\I'

I\I~
filii .
\.'

~

._--".....-'""~------_._._ .._~~--~~-_..-:..._-----'--......--..:-_------:...:_----------
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~L~~_CNO_. _

,'I TTME
Ii! SLOPE
"

QEPTH CWSEL . CRIWS WSELK EG HV HL OLOSS BANK ELEV
QLOR QcH ,.. QROB ALOB . ACH AROB VOL TWA t-EFT.IRIGHT _
VLOB . VCH VROB XNL XNCH XNR WTN ELMIN SsTA
XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST .'

"

. ~~,

__________________.__.._ .•. .. I

-------------------------------------------- :.1

.-.- -_._- ._-_.-.....- -- _..•._._.- '..'- -_.._---- ---
'I'I t~qO NH CARl) USED
'L--*~ECNO 15.900

0\01
: j •

~I:j: ;;~~1n~~~~~::~;;;:~;~;~~i~~:~~~G-y-·· -------.-.. ---~--- !':
"~720_.CR.TTIr.AL-DEPTH.-ASSUMED- ';'

./::, 3~70 I"NCROACHMENT STA!IONS: 9870.0" 1. 1000.0 TYPE= 1. T.ARGET= 1130.000 !'I
", .is ~90 9 .~71107 .~7. _1107 .~7 _1106 .96 __1109 .67 2 .20 3 .53. .45_1100 .00 ."

'1": ~400n. 367. 26273. 27361. 56. 1801. 3156. 835. 215. 1100.00
'''[ .IS 6.57 H.58 8.67'.035 .030 .030 .036 1098.00 9895.06n--_..On~7q3 1210. __.• 1390"" 1210 •. . 20 11 ° __°_.00__1104.91+-11000 .0_0,-__ .. .,'

f12,
III
I,::W.LOW_OISTRI FlUT ION F'ORSECNO= __ ._.15. 90 CWSEL=_1107 ._'+7.

:1 STA= 98q~. 9910. 10115. 101~S. 10210.- 10590. 10725. 11000.
I"l.---PER Q= _ .7 _ 48.7 _ . 4.3 ~_3.7 __.__ 29.3~_.__10.~ 3.0_
n AREA= S5.8 1801.~ 19~.1 2~0.6 1698.7 603.5 ~19.3

.'·I
n VEL= 6.6 1~.6 11.9 8.2 9.3 9.3 3.9

IJ"
H-mo--~i~i -cARn-usED---- ---------- --------.----------------------
Ill i *SECNO 16.100
Ill:.-. .... _ _ .. _ ,_. ... _. .____..__ . _

~ 3301 HV CHANGEO MORE THAN HVINS

________•• 0,_. ._, .• , ••. _

in:
'n'1>----.,--- -- . . .. --- -..- ....... --.---- --------.----------------.--.-----.. - -.

I
n [ 3~70 r~CROACHMENT STATIONS= 9670.0 11 050.0 TYPE= 1 TARGET= 1380.000
~ t~~10 12.21 1111.~1 0.00 1110.30 1112.29 .88 2.Q9 .13 1102.00 ,
j"L--S4000. __ . 6215. 25286. ..22499. ...__ 910 • 2722, __ 1+_385. .9.90 • 2~4 • __ 11 02._0.9__. .... .. . .._ ... ..:. ..__:
:"1 .19 6.83 9.2q 5.13 .035 .030 .031 .036 1099.20 9682.88 "

li": .n01Q,0 1100. 1080. 1000. 3 0 0 0.00 1367.12 11050.00
itr:

,IT--F-L-_~~~~~_~~~~1~.TIa.N F'O_R ~~CNO= ---16.10 _~---.·-~~~-~~L_~-· ~~_;.. Q;-..-_..-_-_~~~~~-_-_--.. .---_~-,.-_-__-_-__-._-_~-
~I STA= 968~. 9790. 10035. 10635. 11000. 11050.

I::~i:r~=. 9~~:~ 27~~:~ .. 32~~:~_. _99~:~ __100 :'; _ ~tl V.EL= 6.8 9.3 5.8 3.2 2.5 I:~t

1:'1-1
---"I

IJ'

L
'''f------ --- -- --

. I - -
':! .----- - - -- ---- -~--- - ----- ----

.. _.- --

I
~.
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.l

"

:',!
.1'1

________________________________________. ..J1;:;

.;i

---------- -----"i
1Hr

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

1"90 NH CARn USED
·~.SECNO \6.200. __ .. _

1l:_'301._HV_CHA~Ii,EO __ MORE THAN __ HVINS
Hi

;3":

,"
1IlL..---14q_O_NH..,CARr:L_US~D . _
"j *SECNO; 6.401'1
32;

llll; ,
," 330\ HV CHANGED MORE THAN HvINs
il'r----- ._._._..... _."_ ..._. .. . ~ ...: 'i!

1

"1 718!i MINIMUM SPECIFIC ENERGY I:;
':13720 CRITICAL DEPTH ASSUMED :j

'. ill'I~-O E'NCROACHMENT-srATIONS-;;--·-98,.0.0 11150.0 TYPE= 1 TARGET"=: 1310.000 '::'
';" 1/;.',0 9.761111.761111.761112.301113.90 2.1" 1.13 .38 1102.00 ~',

I"; 54_000 • 617. 35618. __1'?J'6S. _8_9_.__26_13.__2~6_28. 1 0 6_9. 2.!;19. l.1Q_'±._QO ".

1

"1, .20 6.95 13.63 6.76 .038 .030 .030 .036 1102.00 9897.36
"I .00376 0 ,.70. 540. 500. 4 15 0 0.00 1222.08 11119.~4
IIi - ,
-----_._--~-- .,

1'" ,'"
):" FLOW nI!,;TRIRUTION FOR SECNo= 16.20 CWSEL= 1111.76 ~;

~ .. ' .t _ II

1",----sr~;_-·--9897~---99-i5:--ioi90-.--102RO-.--10500. 10885. 11119. H
''', PER Q: 1.1 66.0 7." 4.8 19.1 1.7 <!" AREII=. 8R. 7 __ .2613.5 4_,+8.2 __47.6 .8_14_16.'3 2 8 5.8 ;"
~. VEL: 7.0 13.6 8.9 5.4 7.3 3.2

I'

'~'~r::C~IO DEPTH CWSEL CRIWS·, WS, ELK EG HV HL OLOSS' BANK ,ELEV i;
I Q QLOB_~_QCH.__QROB ALO_B ACH A'!OB VOL rWL-LEFtL~_IGH'-'T _
• TTME VLOB VCH VROA XNL XNCH XNR WTN ELMIN SSTA ,

t-[il'! !o;LOPF" XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO (NDST I:
I .

"r3UO Et-JcROACHMENT STATIONS= 9730. Q 1_1100 •.Q.__ TYPE= L_ TA_R.?.EJ_= U_I~_._O_OO

n 16.40 14.05 1115.25 0.00 1114.20 1116.64 1.39 2.66 .08 1102.00
" ~4001'l. 726. 25968. ~7306. 117. 2147. 4483. 1210. 288. 1104.00
"~ .24 6.22 12.09 6.09 .035 .030 .030 .• 036_11 01.20__ 9840.81 .

;'0: .OO\Q47 1030. 995. 1030. 2 0 0 0.00 1259.19 11100.00
'Ill

r:'

--_._-----" -------

16.40---------CWSEc=--111'5:"25;------------------------------
I"!
1---'-"-"i FLOW nI~TRHIIJTION FOR SECNO=
'"I1'\__5TA= 9841. . 9860. _. __ 1002~. 10050. 10375.__. 10_470. __10820. 11 060 •__11 iO.o_.

1

"11 PER Q: 1.3 48.1 4.3 21.1 3.8 5.1 1".6 1.6
~i AREA= 116.6 2147.3 236.3 1716.4 373.8 752.6 1220.1 183.3:;I VEL: __.__ 6.2 , 12.1 9.A E..6 5_.,5 3.7 6.• 5.. Il.,9 ---,- _

1,,1
:.,1
i"r-------------- ­
',1
'Ill,

'..
!--_.:

\
'"
II

'll_, ___ __

I"
I~:;

1

! I_ ._ •...--J
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-_. --- --- --------- --~-- _.~ ..- -_.. ---_._._ .._- _______________________ . J;

-I----....--------,------ --------------------.------ .__... - ------------ .. ·,i
~ II I

I,
SrCNO DEPTH CWSEL CRIWS WSE:LK EG HV HL OLOSS BANK ELEV ' :,

'----~- QLOB__QCH_·__QROB__ALOB.__ACH AROB VOL I.WLl....-kEE.TLRIGHT I·
'I TTME VLOB VCH VROS XNL XNCH XNR WTN ELMIN SSTA ~

. I': ~1.0PF.: XLOBl XLCH XlOBR ITRIAl' IDC ICONT CORAR TOPWID ENDST I;

1
:1 ::1

1-0'; I'l '. 149C1 NH CARD USED I"!
1'~SECNO __ \6.59C1. _. ,';'

_1'0' .
'~: 3470 ENCROACHMENT STATIONS= 9675.0 10860.0 TYPE= 1 TARGET= 1185.000. ~
I." \6.'19.__13.69-1117"719__ 0 .00_~11l65. 70_--1.1

2
18.28 1 •. 08 1..61 ...03-1108.00 I"i

I

i, 540nn. 10845. 2695.' 16197. 1 19. 626. 3087. 1356. 31..3. 1108.00,1)::r---.i '. .27 6.70 10.26 5.25 .035 .030 .030 .036 1103.50 9702.811:::
o.nl'i76---930. 960~870.. 3 0_ 0 0 ...OO-ll5.7 ..19-1.0860 •.00 -.

'1 ::t'
1 .. ,I

:~Ilr~ !;;;
'''~LOW.-O I~TRIBtH.I ON_ FOR._SECNO=__1..6 .59 CWSEL=__lJ..1.L.19 )1'1

"I I")~ STA= 970~. 9775. ~890. 9910. 10130. 10280. 10390. 10630. 10~60~ ~,)
"_:-_PF"lLt)= .8.2__.+-9.8 2.L-...._~9_.9 9.9 4 ..ll. . 7.• 5 8 ..3 I'"
:'" AREA= 618.4 837.2 163.9 2626.2 843.9 461.2 867.5 914.0 I:'
:/li VEl= 7.2 6.3 6.8 10.3 6.3 5.1 4.7 4.9 .p,i
'N luI

\

:'" 14"0 NH CARn US-EO I":
. u dl

./: *SECNO 16.710 I;; )
HI! ._. ._____ J:~:

::: 3301 HV CHANGED MORE THAN HVINS ."

!I~\ 3470 F:~CROACH_;.;ENT-STA-ii-o-NS= 9110.0 10100.0 TYPE= 1 TARGET= 990.000 "I:, .1/;.71 11l.!7 1118.77 0.00 1117.67 1120.93 2.16 2.33 .32 1112~00 i"
! ' "I4.nnn. ----7793. __ 44813. 1394 • 986. 3614. __145.__1.492. ..334.__1108.00 I'i

. i':1 .29 7.90 12.40 9.62 .032 .030 .030 .036 1106.60 9180.78 <:
.JI'I .Ofl371\4, 870. 1050. 930.2 0 0- 0.00 816.14 9996.92 ~" ..J

IH: ~l!Jlf .-----.. -- __ h • __ ~__ • --- 1:1:

I'''i. FLOW nI~TRlf:\IJTlON FOR SECNO= 16.71 CWSEl= 1118.77 ,I:::
~I ~1'

!", STA= 91111. 9415. ---9500:----9530. -991--0:--9997.- :~
" );"1 PER Q= 4.8 6.7 2.9 83.0 2.6 ,II

'::-.- __ ARI':"A=------- 382.7___430.3 173.1.__ 3613.7 11+5.0__ I::,
II ' VEl= 6.7 8.5 9.2 12.4 9.6 I. •.
u '
I :>

'''L- 30 "I.. CCHV= ... - .100 CEHV= • 0 . .. , I"

I,,' .SECMO 16.900 ;":
I I "
1::;--3470F:NCROACHMENT STATIONS= 9230.0 __ 10130 .O JYI'E= L_ TARGET=__. _900.000 . 1::

1
r.

0
! 16.90 11.80 1121.30 0.00 1119.40 1123.33 2.03 2.39' .01 1114.00 ,",

:;1 5~~~;i_ .._7~~~6 __ ~i:~i6 __1~~ :0 1~~~2 __ ~:~~0 ~~;7 ~:~;6__110;~~09~~~~6~~· ...._. __ .. _ l~:
II .on2767 700. 750. 820. 3 0 0 0.00 797.36 10088.25 :,.'1"1 -,
1";---------- .
1\1: -
1~11

~I_' .
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~

SECNO OEPTH CWSEL CRIWS' WSElK EG HV HL OlOSS BANK' ELEV i:~
'L--Q QlOR_ QCH QROB_.. _. _ALOB. ACH .-AROB.----VOL~---TWII--LEF'.TLRIGH.T. 1,
,'I TTME VLOB VCH VROS XNl XNCH XNR WTN ElMIN S5TII <,

t-['I;I StOPF' XLOBl XLCH XLOBR !TRIAL- IDC ICONT CORAR TOPWIO ENOST ':1

,,:j FLOW nIsTRIRlI~~N-F·O~·~~~:·O:-·----~6.~~------ CWS'EL~'121.30 !::.:
to ' !

"

"

.::
",'

"

".)

,c,'!

i~'

_._--------_._---

-------------~----_._---

1114.00
1112,00

9602,09
10235.13

920.000
.09

358.
1110.20
633.04

10085. 10n88.
2.4 .0

____ 189.0 2.1
7.0 1.5

1123.78

10055.
83.1

3687.3
12'~2

CWSEL=17.03

-- ..... _...._._ ...- .

17.03 EXTENDED 2.78 FEET

9370. 9550. 9565. 9690.
.5 1.3 .5 12.2

91.1. 234.1_. .49.5 ._ .787.6
2.9 2.9 5.3 8.3

9300.
.0

5.9
1.8

FLOW n IsTR IRIITION FOR SECNO=

IIOj
~1 "l'

-
STA= 92"1.

PEq ,,=,
:1l~_AREII=_

l
"i . VFL=

! ::L.SECMO_17 • 000_._. ,. ._. . _
1"1 3280 CROSS SECTION 17.00 EXTENDEO 1.46 FEET :",'IIlL h:I "»

)1::
1

3-470 t ~~~~OACH~~~·~6ST~g~~~~---·--9~~~~O·~~i~~6~·O~~~~~~~--·i-.-4!'ARGET~.46 i2T:~~~ - 1114.00 .--. '::~
"i.----54nnn. .8178 •. __ 43711 •.. 2111. ~00 •__.3,279. ?J2 •. __16.32 ! 35.5 ._._1110.00 ;::i
I",' .32 9.08 13.33 7.76 .032 .030 .037 .035 1109.80 9633.15 -"

I" .00'-853 520. 520. 520. 2 0 0 0.00 505.48 10138.63 I',
1t li'l

1
1
:1 FLOW O'H;TR I~~;:--~OR SECNO= 17.00 CWSEL= 1122.46~i
2J 1 ' .S
;.~_.___ _. _. _. - __ •••• 0 ._'. _ _ .••.•••••. ~ ._._. __~.__ .__ _ __ ••• •••__ .__ .....;;.. ._ •••__•__., • ._.__ ._.•• ,_~_.__ ~. • __••_'_. • __ ••_._.• ~__ ._...._~:~

:"i STA= 9633. 9675. 9680. 9685. 9700. 9805. 10095. 10130. 10,39.
i"i PER Q= .0 .0 .2 1.2 13.8 80.9 3.9 .0
"L--,AREA:"I.7 7.3 17.3 82.0 783.8 3279.3 261.3 10.6 '"
:;'1' VEL=--·--- .9 --·-3.0---- 5.4----·7.7---9.·5-- '13.-3---· B.0---·2.4 ::;:

-'
"~.SECNO_ 17.030 ",
"~ 3280 CROSS SF.:CTION

. 'n: .
'I,,!
[~30tHV 'H'"GED MORETHi.-HVlNS~ ~~ -----.- ---------.-...

I'": 3~7n ·-r~lcROACHMENT STATIONS: - 9360. o' "-10280.0 TYPE=-·--l -TA-R'GET';
(~ ~7~n3 13.~8 1123.78 0.00 1124.70 1125.34 1.56 .32

~ .!I41)00. 432". 45~81.4089.702._ ._4322. ._,623. _._. 1650."I ~32 6.17 10.55 6.56 .032 .030 .037 .035
" .on1619 130. 150. 250. 3 0 0 0.00
"~---_.------ ..... ---- ._---------_. --. '-- .---- ... -
"I
I":'"1-----.-._-.--.. ,.. -. "._ _-.. - ., _.-.. , .._- _ _..-._ - ._._-- .-.-- - ---..----- .. - .,.----.-.---.-..-.--- -..
C\' STA= 9602. 9660. 9715. 9730. 9735. 9755. 9795. 10150. 10~15. 10220. 10235.
I PER ~= .2 .5 .3 .2 1.7 5.2 84.4 7.3 .2 .1
i"l .AREII: 5t.6, 98.0 .41.7 _.._ 23.9._.. 135.6 __ 351.3 4321.6 .. _ 570.8 ...._23.9 28.6 __Il' -- VEL= 1.7 2.7 3.7 5.0 6.7 7.9 10.5 6.9 4.4 2.4

I~r--"
I'

'~'II:
-"-...~~ .. ~ .~-
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17.05-EXTENDED 1.92 FEET --'--

~ ;;

PAGE 21

1
I-

d'

-_._.---------- ------- ---~;.

HL OLOSS BANK ELEV
__VOL TWA LEETIR I GHT _

WTN ELMIN SsTA
CORAR TOPWIO ENDST

EG HV
_ ACH AROB_

XNCH XNR
IDC ICONT

WsElK
ALOB
XNl
ITRIAl

12.31.45.121:?3/AOrr---------- ---- ---~-- -----------
1:1 ~rCNO DEPTH CWSEl CRIWS

1:r-~tME- ~tg~ eg~---- ~=g~ --
'1'1 SLOPF- XLOBL XLCH XLOBR

,II,!r----- -- --- - - ---- ------ ----- -- ---- --- -------..------
\1'1 .SECNO 17.0'\0
'~3280 CROSS SECTION
10!

>".

,"!

',~ ~,

"."

',-

"I'
,H

'.',-I

I ~ 1 I

:~:;

Ii

--~n'
, I

11 ~ I
1,,'

---~"I

"'i!::t
... ~

--------"",
1
111
:li

1:'

... 1

,I
;:!l

-------~?:

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

~---------+--------~----- -----/,i

:1

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

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

- -- -~. -- --- ----------------------- --.----+ ---------- -_.- .---- --.----- -..----,c\

CWSEl=

"._- .__.. _---.---_._-_._----_.__._ .._------------_._------_.- _. __._-_.._-~~--_ .. ,..._--_._.+--------------~

_.-. _.- ..._._.- _. -_ .._- -_..._--_ ...._. __._----------- ...._--_._-......- •.. -----_._+--. --_...,-_._- -_._-_ ...._- -- _. __.,--

• _... .-". ---- •. -.- _. _. - - --_.- ..__ .._.+.- • ---_ .._._-_.• -_ .. - .,-- .....- --_..._- ..- ....._.._. -'. --,------- ._---_..._-----_....__.. _-- _. -- -- _.-

1122.42 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS I

-_ ..._... _~_.__.... _---, --_.._.-
1123.92

........__._----_._._- -----_._-_.

------ ------------_.._----

1125.30 _1126.35 3.94 .14 .70_1131+ ._50,7""" _
O. 3391. O. 1666. 359. 1124,50

.032 .030 .037 .035 1112.00 9824.48
________~ O 0 0.00 __386.02 __10210.5_0 .. ~

_H.OG __ .__ . CWSEL= __ 1122.42______________ _ . _

9450.0 10280.0 TYPE= L._TARGET= 830.000___ _ O"

0.00 1126.00 1125.51 1.59 .16 .01 1114.00
4928. 455. 4299. 810. 1663. 359. 1114.00

___ 6.08 .032 0030 0037 .035 __111 0 .30 9_7_40.26, ,
100. 2 0 0 0.00 539.74 10260.00

1119.27 .NOT

1l22.~2_ . 0.00
54000. O.

15.93 0.00
________50. 50._

'\"1
i"~470 - ENCROACHMENT STATIONS,._ri 17.05 13.62 1123.92
"'~:54000. 3348. 45725.

" ~.33 -1.36 10.64
" _ .001;58 70. 100.
"
"r---------- --- -- -- - -.. ----- --------

I
"i FLOW nI~TRIRIITION FOR SECNO= 17.05
"I
I"C'IA= 9740. - - 9765. 9805. - 10160. --- _10215. 10280. __
r PER ~= .8 5.4 84.7 6.4 2.7

I;: ~~~~~ __ 9::~. _3~~:L _~~i~:~ ~:t~ ~;:~ __~ _
Ik .SECNO 17.n~0

"11'

:"~OlHVCHAN~E6-MORE THAN HVINS
,n

I"r-'__ 1.7.06 - -- .. - 10.42r ~4000. O.
,I" - , .33 0.00
"1-----0_005741 50.
"I
"i
"~lOW DI~TRIRUTION FOR SECNO=

"
:~~;R-a=9~~4ioo.~0226:
, Aq~A= 3390.7

)I':;L-~~~~----._. _~5.9
"I
I::~~:_L_B.~~OG~ _ __

,[! ~227 O~~~S~R_EAM E.l_EV IS

h
"'I1'------i',.
1
,,1.
"I
I ---~------,q
~I---

~

)
t· c tt*" t·w .-.. ,.---- '%'- .
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'SB 1(1<
I __~90_

1,o,
I:

)1'" .SECNO 11.070
In'rCLASS' '3 LOW_FLOW ,', "._____ '
lJ '" . r"

--1"3420 RRIDGE' W.S.: 1120.94 BRIDGE VELOCITY:, 16.42 CALCULATED CHANNEL AREA:, 3289. :::,
IS,' . j1ll1

. "I EGPRS EGLWC H3 QWEIR QpR BAREA TRAPElOID ELLC ELTRD;;:
. .> in AREA ',,'

i"- 0~OL_,.1126.47_, .__ 0.09. 0,__5!OOJL. E;083,. 6015. U.27.]J}__1130.60 /"1'

l
"i' ,II
"i I';,
,'! ll.0'7....1- __11. 03 1123.03__~_-:,,0_.OQ_U.?~·.60 __11~6.4} 3 •.44._U 0&0__U_34._.~() :::1
1"1 54000. O. 54000. O. O. 3628. O. 1671. 360. 1124.50 I",

'r", .33 0.00 14.89 0.00 .032 .030 .031 .035 1112.00 9621.94 :~i

1
·::~_.on_!+1i9_6 4_0" .40" 4~_' 0 0 0 0.00 393.~.Q..21~ :~I

::~LQW_OISTRIRUTIONFOR SECNQ=' 11.01 CWSEL= 1123,03 1::~i"' .--- ... -- -----.. -- --- _. . "
.,,' ST/l= 9822.10226.;;
'lIl: "ER Q- 10n 0 '".r '" .------- · .----- .
M. AREA= 3627.8 ~

", VEL= 14.9 '
II

" '"'i '. SF.:C~O OEP'T.H . cwsEL C.RIWS .WSELIC', EG HV. HL OLOSS BANK ELEV ~'
'L--Q _QL08._~QCH QR08__AL9B' ACJJ AROJI V_QL TW~ I EFT/RIGHT I',
'[ TtMF" VLOFl VCH VR08 XNL XNCH XNR WTN ELMIN SsTA 1'1

t-[: ':i SLOPF" XL08L XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO (NOST !;:
-_._.-, I:

11'.,1
XKOR COFQ ROLEN /BWC BWP BAREA S5 EL.CHU ELCHO I,'

__,1.30_ ..._?80~ 0_.00._._363._0_0 2,O_.00, 6Q§~-".90 2,._80__U1~UI_O__1112_.0_9·'·

~123.27 0.00 1126.50 1126.93 3.66 .40 .01 1134.50
54000 •._,_,__..0. 0. ~51? (). 1~J'8. 360.__113~,.5.0"-- ,
15.35 0.00 .032 .030 .031 .035 1112.00 9820.92 ::;'

85. 85. 2 0 0 0.00 359.16 10180.08 ",
;',1.

--------------~

1"i-;'sECNo'17 ;OqO
~ ~7:09 11.27
." ,541)00•. O."p.... '33---'" .. Ii "on
" .. ·.0"4~:.'Il 65.
" .
40r--------·---~---- .----.--- ----------------- ------

Ii;

"

'"I
--11)1,

I"

!::;
'C/

----"",

"~I~-' --_.-~- :,.
r:}

. __.._..__ .__._ .. _..._- -. -----------------_...,

--------,--_._--_.. _..._._ .. "--- ._----- ...-

1123.21

_ .. --_._---

CWSEL=11.09
..-.__ • .0 _ •••. _. ••• _.__ • ~ ••.• __ • __ ••_._.~ _

i'1
II, FLow DIsTRIBllTION FOR SECNo=

I

";---STA=- 9821. 10227.
"I PER ~= tOO.O
I,L-.-..--. ARF:A =_.._.3516.9 _ ._.. "_'__"~_ .. ..__".__,.__._.__._..__. -'- .

CI \tEL: 15.4

~
'::~

I .
II'

IUl---"-
H", ,
,"'

!~..-- -.-.._-._..--.----.
1'"
[II

~:_-, ---'" "
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1:,

:;,!

'n,

. ,",

F:i
1,1:
j'P!

~

._-----------~;~
;14

3043.

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

1136.00

__ __. . . . • _ ..... .. -----l-'

CALCULATED CHANNEL ApEA=.

1126.92

17.75

CWSEL=

._- --- --_." ,------------------------.._.._.---'. _._-_._----

1123.72 BRIDGE VELOCITY:.34'0 RRTDGE W.S.:22'

·lui
i"~e:GPR~-_-E:GLWc:.----1i3---QWElR..--Qf'R BARE:lL-.IRAeEZOID_ ELLC

1

"1 ' AREA
", o.nO 1128.82 0.00 O. 54000. 1127. 6908. 1134.50"I1---------_.- ----
II
I'
II, 17.10 14.92 1126.92 0.00 1127.00 1128.82 1.90 1.89 0.00 1134,50 ~
"_: 54000. " _0 • __5lJ.000 • 0~ O•.__4_884. 00.-16_80 , 36~.__1l3lJ.._50 :,"I " ~33 0.00 11.06 0.00 .032 .030 .037 .035 1112.00 9805,66 -:;1
II ,.on1731 20. 20. 20. 0 0 0 0.00 389.68 10i95,3lJ. '
nl, .
,,'

I\i:! FLOw OISTRIRIITION FOR SECNO= 17.10

1

1

"1 STA=-'-9806.-·-·-io2"27~----~-·----- ---------

II P.R ~= 100.0
,", AREA=., 4884.4 .. _

~ V~L= 11.1
)A'I

l.. i '

1

::I__~~~~~I~f\ ~~~~O USED. .. --- -- ... ---------------- ------ -.----- .-------- :::1

, lH'

1

'''L.-3470 nlCROI\CHMENT STATIONS: 9700. a __ 10'+75.0._ lYPE:;t L-TARGET: 7_75.000. , I":
"~'7.t5 11.91 1127,91 0.00 1128,70 1129.1+2 1.51 ,56 .04 1116.00 ,~:

I
" 540nn. 33'160. 5875. 14165. 3100. 595, 2188. 1715. . 364. 1120,00 ..!
.. __.~4 __ 10.95 9.88 6.48 __.• 032 .032 __.033 .035_1.116.00--.9_129.'16 ".'

. ': .OM132 300. 300. 240. 2 0 o· 0.00 745.54 10475.00 !;:!
'~d.::r-- --._- --- __ .0 --- -- . -.--.-----. ··------.---..------.---0-·----.-"----··.- .----..-....--... -------------....-'.."- .. ----~:::

~H!" 11:

1,,1h-------;----- .-----..'---,
1\1;
If'__._•. ._

'I "I;,'I SF:CNO DEPTH CWSEL CR IWS WSELK EG HV HL OLOSS BANK ELEV ;,
l Q QLOB QCH QROB ALOB -ACH AROB V,OL IWA--b-ITI/fUGHT ";
i'i TIME: VLOB VCH VROB XNL XNCH XNR WTN ELMIN - SsTA '::
.' SLOPF: XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST iii

I
::i,' I:;

. l~'

" I , . 'Ill

·Lo;PE:CTIIL BRIDGE --.-..---.• .________ )
.IO!

,I, - _
I,"i 5227 DOWNSTREAM ELEV IS 1120.88. NOT 1123.27 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS I
Ill! ,',
I" -----.. --,---.•---------.---- '11

i" I' 5B ')(1( XKOR COFQ ROLEN BWC BWP BAREA SS ELCHU ELCHO j'"
'1::1 :qO 7.78 2.80 0.00 235.00 27.00 7127.00 4.40 1112.00 1112.00 I;;;

"I 111

1"1 *SE:CNO t 7 .lIl0 ,'" ,
i ~ni )
11I~301..J!V_CHANGED_, MORLTHAN_HVINS_ 1"1
"i 1"

'-"1,,' - ' i"l'i CLA S~ R LOW FLOW 1"1
III 111------_.- -----_.. ..,'

ELmO i~i
Ill!
IJ:

:j!l'

. I
• -.- -,.. ~t :': •••• ~... -,-";.:. ~,··~, .... ;",..... ...__'~ ...._·,~...........".·.~"lI'M_-_"..,.,·-... -""'?~'::' -'~. I~ F ti,,, ,p',%n- .,..~".~~--:--
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l~; !

.t,.,

. ,....,

,',
:\,.

, :1
"9i

I

.... j

~·'i

.-._-_.-._---

-------,;

1':1
11"
I'

---_...:':[
I~;
,)

_____~':t!

':1'
---.---.'.- .._--

--------,.

;A;
H'

:,~ ~------------·"1
.:~I

_.__._,---------- .__.-._----

._--- --- --_._------_._-~----------~.

11300. 11370.
6.3__. _.1.9 . . .. .. _ .. .....__ L __

1084.9 357.3
3.1 2.9

1130.17_.__.__ .._. . .. ._.._ .........__..... _._--

11100.
._ 6.3
1084.9

3.1

CWSEL= .

_._ ... __._---- - --_...-- ... _._.__._---------------------

17.30

9720.0 1137 0 .0 TYPE:: 1 TARGET= 1650.000
0.001129.00 1130.66 . .50 .. ~59.... ..101116.70

22882 •.. 3235. 1301. -----6765. -'-1850:'-'-384.-' 1120.00.. ·--·----·---·--· .. -···---··------

3.38 .032 .032 .037 .035 1116.70 9749.77
430. 2 0 0 0.00 .. 1620.23U370.00 . .'__ ' __ "_

--_.__........_--------- -----'-

9770. 10000. 10110. 10170. 10900.
.8 .. 41.0._ 15.8 -. 3.8. 24.1

136.3 3099.1 1300.7 460.5 --~777.4

3.4 7.1 6.5 4.5 3.5

U, 1490 NH CARn USED
":"-'.•SECNO 17.300,,,
, I

1"1 3301 HV CHMIr,EO MORE THAN HvINS
"Ir--:----.- ._.- ..... -. ..--.
1'1 . _
"L3470 F:NCROACHMENT STATIONS:
" .17.30 13.47 1130.17
I'" 5400n. ~2601. 8516.
i" .37 6.99 6.55
1"~ .nI')0738 540. 530.

1"1
1"1

. /-'I"i--FLOW .. DI~TRIRUTION FOR SECNO=

./ tl'

~! .
I I 5TA= 97~0.
'1'1 .

!"r--PER .. Q:
I I AREA::

1

"1. VEL'"
"i~1~···-·
1 I.

I
::,'
'---­

H'.. '

'~~_._.-

~ SF'CNO n~~~- ·---;~~E~ CR IWS WSELK EG HV HL OLOSS BANK ELEV Il
1:1 ~"E - ~tg: ~~~ -- ~:g: :~~B---:~~H-·-~~~B-_·~~~··---~~~IN-L.EF.Tl~i~~T 1;;

.-[ I: SL"..':.~ __. XL08L .~L~~ ~LOB~. !TRIAL IDC ICONT CORAR TOP_~ID ENDST !.:,! )

I· FLOW nI~TRIFlUTION FOR SECNO= 17.15 CWSEL= 1127.'31 :,,1
l'~.--'._-- _ _. _ ... ~ .__ . __ ...._... .__.._..__ . .,___ !Il

:10 1 5TA= 972Q. 9750. 10000. 10060. 10350. 10475.
'1'" PER r.l= 1.2 61.7 10.9 22.3 4.0
I"i--- .AREA= ,,122.3 2977.8. __ .594.7 _.1714.3.,,_ .._473.3. ....
I"l' VEL= 5.4 11.2 9.9 7.0 4.5

·.J,"i
"~4qONH CARD USED
~ .SECNO ,7.~00
"I
"!...-3.4_7.(\_.ENCROACHMENTSTAT IONS=.__9.70 O. O. _10800.0 _._TYPE=- 1_..HJ3.GE;l':-_-J 1_0.().• 00 0.

."1 '7~~0 12.25 1128.45 0.00 1128.80 1129.98 1.52 .55 .01 1116.20'I"! 540no. 35361. 6293. 12346. 3174. 621. 2660. 1752. 370. 1120.00
"_' .35 ..... 11.11+ ..._10.13_ ..__ ..4.64.__._._032 ·_.•032_.__.0.35 .__ .035_1116.20 __9]31.88 _
::1 .0021.16 260. 260. 260. 2 0 0 0.00 1068.12 10800.00 :'1

I: I'"
III . :l~

1
"~OW--OI~TRI8lJT'ION'-FOR-S'ECNO;'---i7:-20 CWSEL= 112-8-.4-5 '''I
1<;- III

, IJ~

,II~TA=' 9732.. 9750.._ 10000... 10060. ..10100. _ 10500.. 10750._.1 08 00 •._ ..._. .__. ..... ......_._ .....:.....__ ._ I",
,,~ PER Q= 1.1 64.4 11.7 3.1 11.4 7.1 1.3 .,:
~: AR!A= 111.0 3062.8 621.1 238.0 1380.4 862.8 178.5
';': _VEL= 5.3 _u.4_ __1.0.1 .__1!.0.. 4 .• 5..... 4._5 3. •.8 .
,
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'\

'H'

1'\

(~
11'

""!I
'"I ..J
',.1
.:><;j

j;:1
j:!,

x
J'!

b:'

;;:1
P\! -;
"I13'

:~:i '~

.,.
111 ;(

Ill,
j!1
,:1

~;I

'.'

:t;
".I------------------,;

",---------------_.._._- -_._----"
"I.. :

-----'------ .._----------

.03 1120,00
_.__ 509._.1121.00 __
1120.00 8860.20
1527.40 10387.60

----------- ._-----

---- ---- -----------_._----------_._---..------ -----------. _._----_._-----

1133.60 1133.85 .32 1.31
10032. 1042. 8ge. 2506.

.055 .055 ,045 .039
2 0 0 0.00

0.00
3322.

3.73
950.

0.00 1132.40 1132.52 .23 1.14 .06 1117.40 ",
46224.--- -130.- "142'4. --129·82.---2190~ 453.- 11io~00 -:;:

3.56 .055 .055 .045 .037 1117.40 9932.53 ;,:;
__ 750. . .2 0 0 0.00 .3346.85_1327.9.38 ...... :;;

CRIWS WSELK EG HV HL OLOSS BANK ELEV
_ (;IROB .__ ALOS__._ACH AROB. __VOL TWA__ LEE.VR IGHT_

VROS XNL XNCH XNR WTN ELMIN SsTA
XLOSR ITRIAL IOC ICONT CQRAR TOPWIO ENOST

CWsEL
QCH.
VCH
XLCH

_1132.29
7409.

5.20
1050.

DEPTH
lJLOB
VLOB
XLOBL

SI'"CNO/[
i':..--.- IL -_....
;': TlloI"

'I"i Sl.OPI'"
"

\

"r----.-

)'1 1490 NH CARD USED
,',---*SECWI 17.400
jig!
: I

i"; 3470 ENCROACHMENT STATIONS= 9830.0 11990.0 TYPE= 1 TARGET= 2160.000
": 17 ~40 .12.21. 1130.51.. __ 0.00 _1129.70. _1131.32 __..• 81. __•__ .56 .• 09_1118.30 · __. .
"l 54000. 15897. 5656. ,32446. 1584. 569. 7278. 1'310. 405. 1120.00 .

C,I"I .:'19 10.03 9.95 4.46 .032 .032 .036 .0351118.309860.72
"r.OnUQ6-----540.- - ..__ .__ 530. 490. 2_ 0 0 0.00_2129.2.7_11.990.00 .

,11
...,1

11

'1"0LOW_OI~TRIRUTION FOR SECNO= ..17.40._....__.__CWSEL=. __1130.51 •

(, I~~:~R '3=98_6_~. 1.1~8~~_~ 28. ~0~~·10.~~O~~__~_5. ~0~0_~~16. ~~~~. 25. ~ ~~~~_12.~~~90_. -:.... _

~ ARrA= 117.8 1466.5 568.5 401.0 1656.2 2989.6 2231.5
'1'\ VEL'" 4.9 10.4 9.9 7.9 5.5 4.6 2.9

It;__. . . •. .________ _ . -'-- _

I'''; CCHV= .100 CEHY= .300
~ *SECNO 17.600

::1 \

!"'-3301-HV-CHANGED MORE·-,.'Hii'N HVINii-------·----------- .-- .....---------------

Ii'"
1'" 1.7 .60__14.89
i"i 5400n. 366.

, '__ . !"i .46 2.92

I
·Il'----. 001076 1050.

"I'l,ll, . -'
'- i::l-.FLOW_OI!'\TRIRIITION FOR.SECNo= 17.60 __ .. .. CWSE\,.= 1132.29._______ _ . ';;:

) I:,~:~R_ Q=99;B •.• 7
9950

'13. ~0050. 2. ~OO~~~36. ~0_7~_~·38.~~:~~ 1,~~6_5.~·__5.;27~.~~79. . ._ :::i
:"1 IIRF.:I\= 130.1 1423.8 293.6 4882.6 5094.0 462.3 1876.9 373.0

,i"; VF.:L= 2.8 5. 2 4.9 4.1 4.1 1.9 1.6 .8
141

1

! r--'_._~- .~- - ... ,.- ..

j
'" .SF:CNO 17.900
"I 17:QO 13.53 1133.53
"l-__5400n. . 4~733. 5945.
"'i .'!'\2 4.46 5.70

1

'''1 .0f114"i4 1140. 1140.
III Ir'i -- ... ". --.-- - -.. -- .--- ----. -- --------

.r'l
j
"f-I--­
"I.
'"l -
'"'r----

{<
'.t.-- . .•

f
!
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. ,
'.,

::'1

------,.._--

-----,,,.
, ; 1~
;,

",
-------.,--------......,.---_._--------------------_._-----,"~

1136.00 0.00 1135.70 1137.01 1.01 2.95 .20 1130.00 .~
35683. 230. 3397. 3898. 149. 2766. 558. 1135.00 ;,'

.... 9.10;·--- ....1.54-- -;0!i"5·---. 045----.0""4"5-- -;0-39"-i1"25:0'0-e652~36 ;~:

111+0. 1250. 3 0 0 0.00 2046.75 10699.11 "

11.00
18087.

5.32
1170.

.1

'i SF"CNO DEPTH: CWSEL CRIWs WSELK EG HV HL OLOSS BANK ELEV
'f---.lL_.__QLOR__.QCI:l._'_'_QR08.__ALOB A.~I:I A'3cOJ~ V()1.. TWA.-LEEILRJGHT ,

,': Tt~E. VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA , ! ...
t-C'II SLOP!" XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST I '

i•~ :• .,.,
1

,1·-·--··-------- i'
I .. I'I: FLOW OI!';TRIRUTION FOR SECNO= 17.90 CWSEL= 1133.53

, ----- ..-,--- --. ---, - ..-.-.- ".-._ ---r--·-.:.-··-----···---··---·· .._-- .
i": STA= 8860. 8900. 9860.. 9920. 10000. 10080. 10160. 1 0388.

;,,,1 PER Q= .8 65.2 5.8 11.0 11.0 5.4 .8

1

'11i..--.. AREA= .__169.7.. .8187.8 .... 631.7 10_4 2.3 _1042.3 .602 •.3.__2.!!.I.•.8
"; VEL= 2.7 4.3 4.9 5.7 5.7 4.8 1.5

; 14\

,'I·_CCHV=.._ .100 CEHV=._ ...... 390. ~ ~ .

.. 1"1 .SECNO \8.140
)1"

1"_'_3301 HV.. CHANGED.MORETHAN.HVlliS__.

I""; , 11 .. ,4
11I~5400n. _
,"I .56
!" .00'5'1\5,..
I ------- .•_.

I"~ FLOW nI!';TRIBUTION FOR SECNO= 18.14 CWSEL= 1136.00
I"''''--sr,i";'' 8·65~·.-· -- 8720. . .... 9090 ~-'-'9'~'O'O':·-·'96·~O.--·98(;ii:--io~oo.--·10699.

,~ PER ~= 1.0 16.9 6.5 1.1 8.0 66.1 .4 "
I"l..-.--IIREI\=_._ 1.30;.2 1478.'?_._._77~.1__ .~~.•.3__...1§~.3 3898.4 149.1 , ,
"': VEL= 3.9 6.2 4.5 2.4 5.6 9.2 1.5 ,~"
11 -1

Ii
I" .*SECNO 18.200 .... _...._ .......
iH

,~ ~

Ii:

,
'"

.,
t

." ---'

"._-- -- -- .- ~------., \

,,1·
---------_._---~.

.,
.._----------------- ----,'~

. -_.-~~~. __ .-.- -_._._------.._---_._---------------._- -- ----------- .

1137:79---- ....------------.
CWSEL=

.._ ...._-_.~-_._ ...._-_.__._.._._--._--'

10.79 1137.79 0.0 o·---li3-i;"6o·"·ii38.-i6---.36 1.08---·:-06112i:""00 '::
23'16'1. 19012. 1152'1. 5855. 3266. 25'l-O. 2845. 576. 1130.00 ,,,

. _.... 1+.01 __ .5.82....._ .4.54..... _ .•.045 .01+5 •.0.45 _.__ •.03'3__1127. 00 __ 86~6 .• 5L.
350. 360. 400. 2 0 0 0.00 2451.24 11117.75

'\'\1;-'
u:

~'_._ ..

I 'n 3301 HV CHANGEn MORE THAN HVHIS
Jl

1

"1,-'-';:8~20
I "I' 5~nnn.

1" ._._ ~58

'to: .001l\R9
ill;
IIZI

, ,-""'"

I

::, FLOW DI!';TRIRlITtON FOR SECNO= 18.20

·'~TA= .... 8667 •. 8700 •... 9320 ......9620 •.._.9800._.__ 10000. __10l+0.0._.10610_.... __.10t=.60._11118 ... _
r PER ~= .2 18.7 9.0 2.6 12.9 35.2 17.1 2.1 2.1
," AREA= 46.7 2660.5 1287.3 502.4 1358.2 3266.5 1636.1 261+.6 638.8
I::: VEL=. -- 1.8 - ...3.8 3.8 ....__ 2.8. __.... 5.1._._... 5.8 ..__ . __5.6. .4.3 1.8__

w
I"i!:r----- ~..
I'

"

~:,'
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SOIL TEST REPORT

BY

ENGINEERS TESTING LABORATORIES, INC.



RECEIVED Ute 1 4 f98t1

I 00
ENGINEERS TESTING LABORATORIES, INC. J.E,W"'''.J'.. PE. J.C.Schw;ndlPE. C.P.W;od.man.PE.

J. C. Bennitt. P.E. l. M. Tweet. P.E. S. E. Turney. P.E.

3737 EAST BROADWAY ROAD· P.O. BOX 21387. PHOENIX, ARIZONA 85036 g~~~:i:~~. PE ~c/~::~.p;t'PE ~c..A;~~~':'':::';:
TELEPHONE: 602-268-1381 E. C. La,..n. PE. k. L R;ck.,. PE P A. Ham, PE.

P F. Allard. PE. C. H. Atkinson. PE. S. M. Prouty, PE.

I
E. Maniotich. P.E. R. D. Pavlovich. Ph.D.• PE.

r-----------:-------

I
I

Project: River Scour Investigation
Agua Fria River south of Grand Avenue
El Mirage, Arizona

Attached, herewith, are the results of the test pits and

materials properties tests on recovered samples performed for

the above-mentioned project.

I
I
I
I
I
I

PRC Toups
4131 North 24th Street
Phoenix, Arizona 85016

Attention: Mr. Ashok C. Patel, P.E.
Project Manager

22 December 1980

Job No. 2120J373
Inv. No. 21200519

I
If there are any questions regarding the attached data,

please do not hesitate to contact us.

I
I
I
I
I
I
I
I

copies (3)

INC.

A @ WESTERN TECHNOLOGIES COMPANY



-------------------
Type of Material River Bed Deposits .. __ _ _ __... Job No. 212 0J 3 73

Reviewed By TB

Source of Material AguaFria River,·S. of GrandAve •., .. El Mirage, AZ .

Test Procedure ASTM.D422, 0424_....... Tested/Calc. By MS __ Date-.12-16-80
12-18-80Date .·..c·

LL I PI
Sieve Analysis· Accum % Passing

AASHTO 200 100 40 16 10 4 v.- 3

SP 1.0 4 69 96 99 99 100
" N •• . ...~-

GW-SW 0.5 1 21 37 42 48 I 50 I 54 I 62 I 67/ 75/ 821 9114"/100
_.~-. --. _...._._-~_. . ~ ...

GM 4.3 25 31 39 .~~..~_~J:S.I~~ L7~J.?~.I.~.61 92 I 9.4 14:'(~?? ... ___. ~. ".. _.. _.-
~ ~ .....~_._'" .. --~.

2.01 5 126 153J 60.. 16f!-I-71.1.7~.1 85J_991 ...~61+Q.o..

2.01 8 138 169174179180 1.82.J~~.1 s.~.J.~?.I1~_~.

Hole I Location I DepthNo.
-
1 TP-l 0.,1'

1 TP-1 1-5.'

2 TP-2 0-3'

2 TP-2 3-4'

2 TP-2 9-12'
I

3 I TP-3 . 10-2 '
IV I

3 I TP-3 I 8-11'

SC

GW

SP

SW

•.•• '~"',._••_. .~ , , 1·.. _, ..•• "_,· .'0·

~:I~-r:::15~ y:-~~- ~~. ~~~:I:~I~~
.,---·1·------· I,-_",_, I·,~·_,,~·_~·· I "'.".'.

72 1100

.. -

----------

'...--_·.~·_·.····I· .'.A"., ,,_. I.... N····I_· __ ,_·._··~

.-- -_··__··-·_--~--·--~·I __.._.'_..' _

·.. ,,· ..·....----·-1 ....-·-----···.. 1 ..· '''-'-'''' ----..

.-.".

I·

•..•.._. 1 ..•.. ·.w_".1 .·._~.__ I ..•__•. I __~._I"•••_.I ••• I_· .I .I .•__'. I· .•·I··_'_·._··M···-_._..~ ~_I

TABUL.ATION OF TEST RESUL.TS



I
SOIL CLASSIFICATION AND LEGEND

I
I

COARSE-GRAINED SOIL

MORE THAN SO% LARGER THAN 200 SIEVE SIZE

FINE-GRAINED SOIL

MORE THAN 50% SMALLER THAN 200 SIEVE SIZE

CLAYEY SANDS, SAND-CLAY MIX­
SC TURES MORE THAN 12% - 200.FINES

SILTS
AND

CLAYS
Liquid limit
Jess than 50

MAJOR
DIVISIONS

SILTS
AND

CLAYS
Liquid limit

greater than 50
ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS

DESCRIPTION

PEAT AND OTHER HIGHLY ORGANIC
SOILS

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SANDY OR SILTY
SOILS, ELASTIC SILTS

INORGANIC CLAYS OF HIGH PLASTI­
CITY, FAT CLAYS

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR ClAy­
EY FINE SANDS OR CLAYEY SILTS
WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO MEDI­
UM PLASTICITY, GRAVELLY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS

ORGANIC SILTS AND ORGANIC SILT­
CLAYS OF LOW PLASTICITY

ML

MH

I III I OL
I I I I

I%{ OH

0~.

~ CL

MAJOR
DIVISONS

SANDS
More than half

of coarse fraction
is smaller than

NO.4
sieve size.

GRAVELS
More than half

of coarse fraction
is larger than

NO.4
sieve size.

POORLY-GRADED GRAVELS OR GRAV­
El-SAND MIXTURES, LESS THAN 5% ­
200 FINES

DESCRIPTION

SILTY SANDS, SAND-SILT MIXTURES
MORE THAN 12% - 200 FINES

SILTY GRAVELS, GRAVEl-SAND-SILT
MIXTURES, MORE THAN 12% - 200
FINES

WELL-GRADED SANDS OR GRAVELLY
SANDS, LESS THAN 5% - 200 FINES

WELL-GRADED GRAVELS OR GRAV­
El-SAND MIXTURES, LESS THAN 5% ­
200 FINES

CLAYEY GRAVELS, GRAVEL-SAND­
CLAY MIXTURES, MORE THAN 12% ­
200 FINES

S POORLY-GRADED SANDS OR GRAVEL-
PLY SANDS, LESS THAN 5% - 200 FINES

SM

SW

. :1'

• 0 0
0"

o. 0

I

I
I

I

I

I
NOTE - Soils with 5 to 12 percent minus 200 fines

should be classified with dual symbols
PLASTICITY CHART

LEGEND OF BORING OPERATIONS

3

100908070

ABRUPT MATERIAL CHANGE

40 50 60
LIQUID LIMIT

r AUGER BORING
/ROTARY BORING

, ,..-CASING
r -'~CORE BORINGSIZE SIZE SIZE SIZE
L_J

;

30

\
I
I,
"I

I : l-MATERIAL DESCRIPTION

~ '1 MATERIAL CLASSIFICATION SYMBOL

--~ ESTIMATED MATERIAL CHANGE.
I

20

47

45

Sl

10

Fol FINE !RAINJD SOIJ 1/
AN6 FINE ~RACTIONOF CH VI I I

t-- COARSE-GRAINED SOILS /

/
V

CL )tY""•• t-

/
V MH&OH

ML-CL

f---- varqV MLjOLf----
ML 'o

o

50

10

60

x
~40
~
>-
0 30

i='" -<
~ 20

BORING NUMBER --.. 2
GROUND ELEVATION

DRY DENSITY OF SOIL_101.2 pd
SOIL I\o\OISTURE CONTENT~ 10.7% CASING ~

GRADUAL MATERIAL CHANGE-----------ir-l "
GROUNDWATERSl'RFACE ...;D;:.;.A-"T...;E~§.--; (

DATE COMPLETED BORING ----<-- 4-27-71'l~I:~SHOE

Size Range

Above 12 in.
3 in to 12 in.
3 in. to No.4 sieve
3in. to % in.
% in. to No.4 sieve
No.4 to No. 200
NO.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve

N = PENETRATION RESISTANCE (STANDARD) BLOWS/FT.
2.0 inch 0.0. split barrel sampler (ASTM D1586). "Au rod,
140 hammer with 30" free fall. RF =more than 100 blows.

R = PENETRATION RESISTANCE (SAMPLER) BLOWS/FT. 2.42" 1.0.
ring sampler, "AU rod, 140 hammer with 30" free fall. RF = morethan
100 blows.

7

CP = PENETRATION RESISTANCE (CONTINUOUS SOUNDING) BLOWS/FT. 24
2.0 inch 0.0. bullnose, "AU rod, 140 hammer with 30" free fall, --....
RF =more than 100 blows. 37

26

25

Component

Boulders
Cobbles
Gravel'

Coarse Gravel
Fine Gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

SOIL FRACTIONS

Rinl
Shelby Tube
Stancbrd Split
Barrel
Block
Grab
Cuttina
Vertical Face Cut

Sample Type

Soil Clilssifiation: ASTM 02487

Classification is visual unless accompanied by mechanical analysis
and Atterberg limits. Percentage shown on log denotes visual approx­
imation ± 5%.

R
T
5

B
G
C
V

I

I

I

I
I

I
I

~I

II
I
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SOIL BORING DATA

- -- - - - -
.

Date 12-12-80

Date 12-18-80

2120J373

EE ...Driller

Datum

Location of Boring Agua Fria River Sc.our._ .._ _ _ _ No•...••......•. TP-1 Job No.

;_.. Prepared By BS ..

....._.... ..•. Reviewed By.. '" TCAType/Size of Boring .. Backhoe .. Date 12-12-80...

Elev. Top of Hole

I .
ji.;
iii
'j"\'".. ,
, ' I
ItT'

j'rt
i .. I
I I,
'ItI..i..!
, I I
1.. I
: ii''j·...I-..
1 \t
T'rt.. ,I.

~ ,:XI iX~X' ~. ; 1.: ~ ,
I I r \I! \ I) i ) ! I

,;, Crain.~ .~ Dry ~1~5. Consis- Cem~n·
"2 ~ Shape ~ ~ Strenath tlClty tency tation
u~ wl!l r----jr-.--+---j--

::; -5 ~ ex ~ E'~ , E . :t: .~
_. 3~i~~V~~~~~~fl~~~..,g~I~~21~~
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