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L. RECOMMENDATION
It is recommended that the scope of work be modified to include
bank protection as an acceptable solution to the river channel improvements.
The recommended channel section for a 91,000 CFS flow is a
1100 foot bottom width channel with 3 to 1 riprap protected sloped banks
on a gradient of 0.0016'/, utilizing a Manning's n of 0.020. The estimated
cost of constructing a channel with the above characteristics is approxi-

mately $4,600,000.



L14 INTRODUCTION
The Flood Control District of Maricopa County proposes to improve

the existing Agua Fria River by construction of a channel from the I-10
Bridge, south of McDowell Road to Thomas Road. The scope of this report
includes the necessary hydraulic and geotechnical analysis for establishing
an unlined river channel. The scope includes the design of a channel section
for the 100 year design flow of 91,000 CFS with 1100 foot bottom width and
3 to 1 side slopes. The channel is confined to a right-of-way width of 1260
feet and should match existing elevations at the upstream and downstream limits
of this reach.

At the upstream limit Of this project near Thomas Road, a lined

channel is being investigated by others.
At the downstream limit of the project, near McDowell Road, the |

Maricopa County Highway Department is relocating McDowell Road to accomodate

a bridge crossing the proposed channel.




ITI. DISCUSSION
A. UNLINED CHANNEL

The hydraulic analysis and geotechnical investigation prepared to
study the proposed channel improvements of the Agua Fria River Channel
between the proposed new bridge site for McDowell Road to Thomas Road
are included in this report as Appendix 1 and 2 respectively. From the
HEC-2 computer analysis, included in the hydraulic report, the existing
river has average simulated velocities of 4.8 FPS, resulting in a Froude
Number of 0.28 (Appendix 1, Page 9). For the type of natural fined grained
materials found in this reach of the river, a Froude Number of 0.30 or less
is generally considered the upper 1imit for unlined banks. A channel with a
gradient of 0.0002'/, is required to maintain a Froude Number of 0.30. This
flat slope requires that three 4-foot high drop structures can be constructed
to enable the channel gradelines to meet existing conditions at the termini.
A Froude Number of Tless than 0.30 is obtained for this slope under normal
depth conditions. However, the length between drop structures is not sufficient
to allow the flow to reach normal depth. A HEC-2 computer run was made for this
slope and the results are added as an attachment to the initial hydraulic report

(Appendix 1, Attachment 7.5).

B. LINED CHANNEL

Other gradients steeper than 0.0002'/, were investigated; however, all
require that the channel be protected with Tining. Channel conditions for a
slope of 0.0016'/,, which approximately meets with existing ground at the I-10
Bridge and Thomas Road are included in Appendix 1, Attachment 7.4, along with
the HEC-2 computer analysis. The velocities and depths obtained for these

conditions are not within acceptable 1imits for an unlined channel.




Constructing an unprotected bank channel within a 1260 foot right-of-way

for this reach of river is not feasible with acceptable engineering criteria.
The improvement of the existing channel to a uniform cross-section and

slope with existing materials reduces the composite Manning's n, estimated

in excess of 0.035, under existing conditions, to 0.018 (Appendix 1, Page 5).

Foreign materials should be introduced into the improved channel surface to

establish a Manning's n in the 0.020 range. Riprap blankets or drop structures

spaced periodically along the channel bottom can be provided to obtain the

desired roughness and to stabilize the channel gradeline.

C. BANK PROTECTION

Since local bank protection, mass backfills, slope stabilization, or
measures other than total bank protection will not adequately accommodate
the 91,000 CFS flow based on the hydraulic and scour analysis for flows
in excess of 5000 CFS (Appendix 1, Page 13), alternate channel treatment
for bank protection of both sides is discussed herein for your consideration.

The natural fine grained soils lend themselves to a soil cement type of
erosion protection. As discussed in Appendix 2, Page 6 - Geotechnical Investi-
gation Report, the cement content for estimating purposes is 12%.

An alternate bank protection material could be imported dumped rock riprap.
Location of potential quarry sites has not been fully investigated, however,
rock has recently been available from a quarry site within nine miles of the
project site.

Cost comparisons for these two types of bank protection appear on the
following page. For the channel cost estimates the riprap bank protection

alternate is used.
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D. SCHEMATICS

For the design flows of 91,000 CFS each alternate gradeline investigated
requires protected banks and riprap dikes across the channel to create roughness
and provide drops in the channel. The following four drawings depict the channel
schematics and details for the Steep Gradient Channel, S = 0.0016'/, and the

Flat Gradient Channel, S = 0.0002'/,.
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B.  -UTILITIES

There are three separate overhead power Tines owned by Tucson Electric
Power Company, Salt River Project, and the U.S. Department of Energy, which
have towers located within the proposed channel. For a flow of 91,000 CFS,
scour at the towers is estimated at 20 feet below grade (Appendix 1, Page 7.6-3);
therefore, sheet piling caissons around each tower for a depth of 30 feet below the
flow 1ine have been used to estimate costs. The Tucson Electric Power Company has
suggested additional piling with a concrete cap at each tower leg for tower
protection. This configuration may be slightly cheaper in cost. A protective
system will be adopted in final plan preparation.

Underground utilities within the project consist of a Mountain Bell Telephone
cable in McDowell Road, a Southern Pacific fuel oil 1ine in Thomas Road and a
City of Avondale waterline in Thomas Road. Underground utilities will be lowered

below the proposed gradeline.

-11-



Es COST ESTIMATES

Preliminary construction cost estimates are tabulated below for the

two channel alternates:

PRELIMINARY COST ESTIMATE

STEEP GRADIENT CHANNEL
$=0.0016 @ n = 0.020

ITEM UNIT
NO. ITEM LT LT COST TOTAL
1. Mass Excavation & Levees 850,000 CY $ 1.00 § 850,000
2. Cutoff Excavation 329,000 CY 1.00 329,000
3. Riprap Bank Protection 66,000 CY 20.00 1,320,000
4. Tower Caissons 70,000 SF 15.00 1,050,000
5. Riprap Blanket 3 EA 280,000.00 840,000
6. Watermain Protection or Relocation 1,400 LF 50.00 70,000
7. Gas Pipe Protection or Relocation 1,400 LF 50.00 70,000
8. Telephone Cable Protection or
Relocation 1,400 LF 20.00 28,000
TOTAL $ 4,557,000
FLAT GRADIENT CHANNEL USE $ 4,600,000
S= 0.0002 @ n = 0.020
i ITEM UNIT
NO. ITEM QUANTITY COST TOTAL
1. Mass Excavation & Levees 1,635,000 CY 1.00 ¢ 1,635,000
2. Cutoff Excavation 329,000 CY 1.00 329,000
3. Riprap Bank Protection 73,000 CY 20.00 1,460,000
4, Riprap Blanket 1 EA  280,000,00 280,000
5. Riprap Drop Structures 3 EA  425,000.00 1,275,000
6. Tower Caissons 70,000 SF 15.00 1,050,000
7. Watermain Protection or Relocation 1,400 LF 50.00 70,000
8. Gas Pipe Protection or Relocation 1,400 LF 50.00 70,000
9. Telephone Cable Protection or
Relocation 1,400 LF 20.00 28,000
TOTAL $ 6,197,000

USE $ 6,200,000

=12~




IV. CONCLUSION

To establish a channel in the designated . right-of-way width of
1260 feet which will convey a design flow of 91,000 CFS the banks must be

protected and the channel stabilized by imported materials to provide

gradient checks.

The recommended channel section for a 91,000 CFS flow is a 1100
foot bottom width channel with 3 to 1 riprap protected sloped banks on a
gradient of 0.0016'/, utilizing a Manning's n of 0.020. The estimated cost

of constructing a channel with the above characteristics is approximately

$4,600,000.
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1.1

Introduction

General

Presented in this report is our analysis of hydraulic con-

“ditions of the proposed Agua Fria Channel including the

proposed McDowell Road Bridge, from McDowell Road to Thomas

Road, for 91,000 cfs.

Mathematical hydraulic modeling techniques were employed
utilizing the HEC-2 computer program for the analysis of
the existing conditions, and the channel, with the pro-
posed bridge improvements at McDowell Road.

Available Information

The analysis presented in this report is based on the

following information:

1. Aerial photographs by Kenney Aerial Mapping dated 1/21/81
and 2/20/80.

2e 1" = 100', 2' C.I. contour maps by Kenney 2Zerial Mapping,
based on 1/21/81 conditions.

3 1™ = 200'; 2' C.XI:; contour maps, By M.C.F.C.D..and U.S.
Army Corps of Engineers, dated April 20, 1982.

4. Digitized crossections based on 4/20/82 M.C.F.C.D. Maps
as digitized by Dibble and Associates.

Sie Proposed channel profile and crossection by Dibble and g
Associates.

6. Proposed bridge improvements by Hoffman-Miller Engineers.

7. Preliminary and Final Geotechnical Investigation Reports

by Sergent Hauskins and Beckwith, 1982.




II.

8. Preliminary Report - McDowell Road Bridge at the Agua
Fria River - 100,000 cfs Bridge Feasibility, April,
1981 by SCI Consulting Engineers, Inc.

*9, Design discharge of 91,000 cfs by M.C.F.C.D.

10. "HEC-2 Water Surface Profiles", U.S. Army Corps of
Engineers, 1976.

Tilsg FHA, U.S. Department of Transportation (1975), Highways
in the River Environment, Hydraulic and Environmental
Design Considerations.

12, Leopold, Bagnold, Wolman and Brush (1960) Flow Resis-
tance in Sinuous or Irregular Channels, Geological
Survey Prof. Paper 282-D.

13 Culbertson, Young and Brice (1967) Scour Fill in Alluvial
Channels with Particular Reference to Bridge Sites, U.S.
Geological Survey, Open File Report.

ded 5 Henderson, (1966) Open Channel Flow, Macmillan.

Site Description

Geomorphology

Agua Fria River is a braided river with significant meanders

of its thalweg in places. Generally, braided rivers are con-
sidered as aggrading in their natural undistrubed state.

Where mans activities may modify such streams their fluvial
characterisitics may be modified. This was apparently the case
at the Indian School Road.Bridge crossing. The construction

of the bridge and an associated downstream gravel mining oper-
ation has modified a short reach of the stream into a de-
grading mode. The Simons and Li Report estimated a total

general regional scour and local scour of 30+ feet at the




Indian School Road Bridge which may have occurred in the 1980
flood. The bridge failed due to scour at two of its piers.

These piers were supported by spread footings placed 25 feet

:below the streambed.

Boring information developed by Sergent Hauskins & Beckwith
Consulting Geotechnical Engineers indicates that materials
in the area of the proposed bridge and proposed realigned
channel are generally fine sands and sandy silts with some
traces of gravel. The Dgg size is on the order of 0.3 to
0.4 mm with the largest size being generally less than 1/4
inch. Materials of this nature generally exist at the pro-
posed bridge alignment to a depth of about 25 feet where

gravel and other hard material prevent augering.

Visual inspection of the site and study of aerial photographs
taken during the February 1980 flood indicate that the Agua
Fria River, in the vicinity of McDowell Road is a wide meander
which probably extends as far east as it can or has extended
historically. Just downstream from McDowell Road there is a
sharp "dog leg" to the west suggesting that the river may be

difficult to control and realign in this area.

Currently, there is a gravel mining operation several hundred- -
feet north of McDowell Road and in the main meander of the
Agua Fria River channel. The proposed realignment oI the

river is to the west of the gravel operation.




ITT.

According to the Simons and Li Report, which reviewed the

general geomorphology of the Agua Fria River and its trib-

utaries upstream, no new major changes are expected in the

future due to modification by man. Consequently, major

regime changes are not anticipated or evaluated as part of
this project.

Hydrology

The largest recorded flow in the river, since the construc-
tion of the Lake Pleasant dam in 1927, was the 66,000 cfs
released on February 20, 1980. The maximum discharge of
record prior to the dam construction is 105,000 cfs that
occurred in January, 1916, and November 1919, and is the

greatest since 1889.

The U.S. Army Corps of Engineers published on March 4, 1981
the following discharges for the Agua Fria River at the

McDowell Road:

10 year - 16,000 cfs
25 year - 49,000 cfs
50 year - 69,000 cfs
100 year - 91,000 cfs
S.P.F. - 137,000 cfs
500 year - 182,000 cfs

The 100 year discharge of 91,000 cfs was selected by the
FLOOD CONTROL DISTRICT of MARICOPA COUNTY as the design
discharge for this project.

Flow Resistance Coefficient

For the purpose of the HEC-2 backwater analysis, the following

Mannings "n" values were used:




Iv.

4.1

a. I-10 to McDowell Road (Downstream of the proposed
bridge). The channel is expected to remain in its
existing condition with westerly overbank n = 0.045,
channel n = 0.035, easterly overbank n = 0.040.

b. Underneath the proposed McDowell Road Bridge and up-
stream inside the proposed new 1100' bottom earthlined
channel, n = 0.018.

Scour Analysis

General and Local Scour

There are two types of scour that may occur: deneral
regional scour and local scour. General regional scour is
most often associated with bridge crossing constriction.

Local scour is induced by the bridge piers.

Assuming the proposed rechannelization occurs before the
bridge is built or occurs simultaneously, general regional
scour will be zero since no constriction of flow will occur.
The average cross-sectional sediment entrainment power will
remain constant along the channel in the vicinity of the
bridge. Additionally, the proposed channel slope, from 1000
feet upstream of the bridge to I-10 (1300 feet downstream) ,
when realigned, is about the same as the existing regional
slope of the Agua Fria River channel (i.e. 0.0011). As indi- "~
cated previously, the existing Agua Fria River channel is
assumed to be aggrading. The new section in the vicinity of
the proposed McDowell Road Bridge crossing will probably be

in equilibrium over a long-term period.




However, the river channel is generally unstable due to its
ability to entrain the fine soil particles in the area. With-

out significant bank protection of the proposed channel re-

alignment, short-term meanders may develop during severe Or

even moderate flooding. The thalweg will probably change

locations frequently. Assuming the bridge abutments are

properly protected by rip rap, the proposed bridge will act

as a permanent structure, pinning the river at the same

location. Any meanders that develop will probably do so

upstream with the result that flow might pass the bridge at ‘

an angle. If the thalweg is say on one side of the bridge, %
|

flow will be concentrated at this side while the other side

is actually experiencing sedimentation, like on the inside

of a river bend. To account for such a possibility, a reduc-

tion in flow area will be assumed. Making such an assumption

the following formula may be used (Culbertson, Young, and

Brice, 1967):

0.64
Yo '= bl

Yy bs
where y, 1s the depth of flow at bridge, yj is the upstream
depth, by is the water surface width at the bridge, and b3
is the upstream water surface width. This equation is de- -3
rived from Manning's equation, continuity, and DuBoy's bed-

load formula. It is generally applicable where the width

of construction is 25 percent, or less, as verified by a

large amount of data assembled by Griffith. Thus, assume a




25 percent constriction (which is considered reasonably

conservative) .

y, = (9.23) (1.25)°2°%% = 10.65 ft.

Where the upstream depth is estimated using the design

100-year discharge and the HEC-2 computer model. The
computed depth at the bridge using the HEC-2 model is 9.40
feet, thus estimated equilibrium general scour is:

Yo = 10.65 - 9.40 = 1.25 £t,

Local scour at the bridge piers is caused by a "horseshoe"
shaped vortex which forms on the downstream side of a pier.
This type of scour is a major factor in most bridge failures
(e.g. the Indian School'Road Bridge) . Procedures recommended
by FHA (1975) are well documented and are appropriate to this
analysis. Local scour at cylindrical piers can be estimated

from the emperical formula:
_ N 0.65 0.43
YS = 2.0 D] a Fl
¥1

Where yg is the scour at one bridge pier, y; is the upstream
depth, a is the pier diameter, and F; is the upstream Froude
Number. This equation was developed from a large number of
laboratory studies of cylindrical piers placed in material

sizes very similar to those found at the proposed bridge site.

Thus for one pier:
0.65 0.43

¥ = (2.0) (9-23) 2] (0.54) = 9,51 £t.
9.23

For two piers oriented parallel to the flow, a correction

reduction is recommented (FHA Manual); thus:



yg = (9.51)(0.9) = 8.56 ft.

which represents the average egquilibrium local scour at a

- pier group during the design discharge. The instantaneous

scour may be 1.3 times the equilibrium scour (FHA Manual);

hence:

YS = (1.3)(8.56) = 11.13 f£ft.

As mentioned previously, there is the possibility of thalweg
meander such that lew may be at an angle to the pier group
alignment. Assuming a 15° skew angle to the flow, the FHA
manual suggests a correction factor of 1.5: thus:

¥y = (1.5) (11.13) = 16.69 ft.

The total scour estimated for the bridge crossing is the sum
of local and general regional scour; i.e.

YS = 16.69 + 1.25 = 17.94 ft.

It is believed that this estimate is conservative with a
safety factor of about 1.5. The proposed pier depth of 20 EE,
is adequate with a safety factor of 1.7. The I-10 bridge
piers were constructed to a depth of 26 feet (from streambed
to spread footing) where apparently denser material is en-

countered.

Channel Stability

As was previously stated, the Agua Fria River in the general
area of the project site is unstable. Usually extensive

flood control work is required to permanently train such

rivers.




Simulation using the HEC-2 computer program with a design
discharge of 91,000 cfs indicated that the unmodified flood

plain north of I-10 is quite extensive, being over a mile

‘wide just north of the existing McDowell Rcad. Average

simulated velocities are about 4.8 fps and the resulting
Froude No. is about 0.28, which according to Leopold et al
(1960), indicates a meandering tendency. Under existing
undisturbed conditions, the fine grained bed materials can
be entrained and eroded. Local armoring, which was visually
observed, will only increase the tendency for meander deve-

lopment and the promotion of large scale eddies.

Simulations using the HEC-2 computer program for the proposed
rechannelization of the Agua Fria River indicate that average
velocities may be on the order of 9.2 fps with a corres-
poﬁding Froude No. of 0.53. Large velocities arise from

the fact that the flow length has been decreased by straigh-
tening the channel from Thomas Road extensiqn to I-10.
Average invert slopes have been increased from 0.0011 (un-
disturbed existing thalweg) to 0.00155 (minimum 0.0012 and
maximum 0.0027). Increased velocities will undoubtedly
entrain and erode the proposed earthlined channel. Some
bottom erosion will occur; however, the most likely erosion s

will be the bank materials. In other words, the river will

attempt to restore its "equilibrium slope"” by cutting into

banks and establish large meanders. If one assumes that




essentially a sine wave shaped meander pattern will develop
between McDowell and Thomas Roads, a sine function amplitude
of about 1400 feet will be required to restore a slope of
:0.00ll. This means that the Agua Fria River will poten-
tially erode a minimum 850 feet on each side of the proposed
channel banks. On the east, this would place the river bank

in its existing channel. Such a possibility is fairly likely

even at much lesser flows than the design flow of 91,000 cfs.

It is concluded from this analysis that the proposed earth-
lined rechannelization of the Agua Fria River is not a
practical and functional design. Moreover, if a large meander
were to develop immediately upstream of the proposed McDowell
Road Bridge, a severe skew of the flow may result, endangering
the bridge abutments and possibly the piers. Furthermore,
head cutting would probably be initiated, extending upstream
and possibly Jjeopardizing upstream structures.

4.3 Channel Maintenance

The question regarding the degree of maintenance required

to maintain the proposed realigned Agua Fria River channel

is very difficult to answer since very little research has

been conducted upon frequency distribution of factors that
affect the geomorphic process. From previous studies, we - -
have some analysis of flood freguency for the site. Table

I presents discharges for various recurrence intervals and

the resulting theoretical hydraulic calculations using the

-10-



TABLE I
I THEORETICAL HYDRAULIC CALCULATIONS USING HEC2
FOR PROPOSED EARTH LINED CHANNEL
l 1000 FEET UPSTREAM FROM MCDOWELL ROAD BRIDGE
I Recurrence Average Flow
Interval, Discharge, Velocity, Depth, Froude
l Years cfs fps ft. No.
| l 10 16,000 5.37 3.19 0.53
25 49,000 7.47 6.39 0.52
l 50 69,000 8.41 7.84 0.53
' 100 91,000 9.29 9.23 0.54
l |
l -11-




the HEC-2 computer model. As can be seen, there is no
change in the Froude No. for the various frequency levels

of flooding. We can conclude that the Froude No. would be

'the same for smaller events. Such a Froude No. suggests

that there is a strong tendency for the channel to meander.

Leopold et al (1964) discusses frequency concepts related
to geomorphic processes and concludes that small and inter-
mediate flood events are responsible for most of the sediment
transport in streams. Scanty data that they were able to
obtain, suggests that 80 to 95 percent of a stream's total
sediment transport resulted from events that occurred one
day per year. Although major flooding events are important
in modifying the fluvial regime of rivers, they occur so
infrequently that over a long period of time they,have only
a minor effect on the total sediment moved. Short term,
frequent events, although they have shorter durations, tend

to move the bulk of all sediment transported.

This is expected to be the case with the Agua Fria River.

The River is an ephemeral stream in the vicinity of the
project site, flowing only in response to occasional local
thunderstorms or infrequent general winter storms. During
periods of moderate storm rainfalls, intermediate to low
runoff events will result in rapid modification of the
proposed realigned Agua Fria River. The rate that the channel
will be modified can not be determined. However, it can be
stated that with any moderate runoff event lasting for several

days, substantial reworking of the channel will result, prior

el T




to reaching the peak discharge of the storm event. Sed-
iment entrainment primarily occurs during the rising limb

of the flood hydrograph and not at the peak. Sedimentation,
iparticularly in long term aggrading streams, occurs on the
falling limb of the flood hydrograph. It is conceivable
that during an average runoff year, the realigned Agua Fria
River channel may be substantially modified so that a slope‘

similar to its natural slope would be established.

In order to establish the upper limit Q beyond which shifting
and meander of the proposed unlined channel would occur,

we estimate that a single event 24 hour storm with a peak
discharge of 5,000 cfs might be accommodated without major
bank erosion. Larger particles of the parent materials

would not be entrained and some armoring would be expected

for 5,000 cfs or less. Meandering would occur over the

1,100 feet invert of the realigned channel but would mostly
be contained within the proposed channel for the hypothetical

single event storm.

A succession of such events over a winter period would, how-
ever, result in major shifting and modification of the pro-
posed realigned channel. If the channel were repaired and
restored after each event (say less than a peak Q of 5,000
cfs), it might be possible to operate with the proposed
channel for an unknown period of time. Larger events or a
succession of small events in rapid order so that the channel
could not be restored, of course, would defeat a concept of

restoration.

—1.3=



It is necessary to point out that the above estimates were
made with approximate methods. If the unlined presently
proposed channel was to be considered , a more definitive
:analysis would be required with a significant expansion of
the original scope of this study.

Vit Mathematical Model

5.1 Methodology

The water surface profiles and bridge losses were computed
with the aide of the HEC-2 computer program, developed in

the Hydrologic Engineering Center, Corps of Engineers, Davis,

California, by Bill S. Eichert. The computational procedure
is similar to Method 1, Backwater Curves in River Channels,
Engineering Manual 1110-2-1409, U.S. Army Corps of Engineers,

7 December 1959.

This method applies Bernoulli's Theorem for the total energy
at each cross section and Manning's formula for the friction
head loss between cross sections. In the program, average

friction slope for a reach between two cross sections is

determined in terms of the average of the conveyances at |

the two ends of the reach. Other losses are computed using

one of several methods. The critical water surface elevation
corresponding to the minimum specific energy is computed 2 2
using an iterative process. The energy losses caused by
bridges are éomputed in two parts. First, the losses due

to expansion and contraction of the cross section on the

upstream and downstream side of the structure are computed,

-14-




then secondly the special routine computes losses through
the structure for low flow, weir flow and pressure flow or

for any combination of these. The type of flow is deter-

‘'mined by a series comparisons. First, the energy grade

line elevations are computed assuming alternately low flow
and pressure flow control. The higher energy grade line
elevation determines the appropriate type of flow. If
pressure flow appears to control and the energy grade line
is above the minimum top of roadway elevation, then a com-
bination of pressure flow and weir flow exists. If the
energy gradient is below the minimum top of roadway, then
pressure flow alone controls. If a low flow appears to
control, and the corresponding energy gradient elevation
is above the minimum top of roadway elevation, then a com-
bination of low flow under the bridge and weir flow over
the roadway approach exists. If the energy elevation is

below the minimum top of roadway, then low flow controls.

Assumptions

a. The starting elevation for the water surface profile
computation was obtained from the A.D.O.T. to be 979.91

at the I-10 Bridge, from their analysis of 100,000 cfs

flow.
b. The I-10 Bridge opening was assumed to be 1500' wide. _
Cs No dyking between I-10 and McDowell Road.
d. Debris width = 1/2 pier diameter on each side of the
piers.

=] 5=




Sec. No.

54755
5.82
5.85
Bridge
5.86
633
6] L
6.96
T T2
=36
744:65
7.89

Existing Cond.
W/0 I-10 Bridge

TABLE II

HEC-2 RESULTS

SUMMARY

Q = 91,000 CFS

I-10 Bridge +
Channel Improv.

Only

I-10 Bridge
Channel + Bridge

Improvements

79.9/9.3%
82.3/7.6

85.44/7.9
88.59/12.8
91.96/8.3
93:9/7:2
96.4/12.0
99.78/8.8

~102.81/6.6

79.9/8:9
83.5/7-.2
85.16/9.3
85.25/8.7
85.78/%+5
86.67/1Y.3
88.42/11.8
89.91/11.8
91.90/11.9
93.71/13.7

100.37/10:3

* H.G.L. Elevation/Velocity (fps)
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79.%90/9.8
83.48/7.2
85.16/8:3

84.92/9.22

85. 507/8.54F 0.25
85.97/9.3 4% 0.19
86.78/31d. 1 + <0, 1%

88.43/11.8
89.91/11.8
91.90/11.9
93.69/137

100.39/10.3

-+
+
+
+

0.01



VI.

Suggested Alternative Designs

Assuming the proposed alignment of the McDowell Road is

fixed, alternatives for rechannelization of Agua Fria River

irange from complete lining to accepting the likely con-

sequence of the proposed earth structure. Even a thin walled
concrete channel would be a marginal design considering soils
of the region. Differential settlement and possibly local-

ized groundwater might jeopardize such an approach. Assuming

such a design were feasible, total 1982 project costs might

exceed $30 million

The most feasible alternative from an economic standpoint
is probably one that can utilize an earthlined channel.

To do thié, however, will require substantial reduction in
the velocity from that anticipated in the proposed channel.
There are two basic ways to achieve this: (1) enlarge and
lengthen the channel or (2) enlarge and decrease the slope
of the channel. The first method would essentially be to
fo?ce meanders in the channel where the engineer wants them
and hope they will remain stable. This method is not re-
commended. The second method is recommended, and consists
of constructing drop structures in the channel invert.
Local bank rip rap will be reguired to maintain the in-
tegrity of the drop structures. Only two drop structures
should be required two feet in height to achieve the desired
slope. Flow area would have to be increased'by about 20%
(e.g. widen proposed channel to 1300 feet). Drop structures
need not be massive vertical type structures but could be

prone as shown on the attached sketch.
=] T=




They could be constructed from large angular blocks and
gunnited as well as constructed from concrete. Stilling

blocks are advisable on the downstream apron to ensure that

‘flows return to a tranguil state.

The proposed alternative would probably not exceed a 1982
project cost of $8 million. Further, conceptual as well as
detailed studies are required to firm up alternatives and

their costs.
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9730.000

1030V.000

T GRT 1010.000 10860.000

0.0

100004000
1011,500
10U8,000
10044000
1000.000

9964000
l10lo.000

10000,000
1018,000
1010.000
1002.000
1010.000
10V0.000
10lo.000
~10lo.000
9804000

T10000,000

lols,ouv
- lolo.o000
1010.000
1008.000
998,000
0.0
0.0

990000

10000000

6660.000
7300.,000
7450000
9550000

"10200.000
10670+000

100u0.00V
T130.00v
T460«00V
94204000
961000V
9730.000
10040000
lobe.UOO
110000000

10000.000
6730.000
. 72504000
92004000
99004000

. 10470.000

0«0
0.0

996000V

80.000
1010.000
1o1v.000
Loo4.000
10004000
10vu.0u0

996.000
1o20.000

950,000
lol18,u00
1008+.000
1002.000
1016.000

9964000
10l1v.000
1000.000

0.0

450,000

1016,000
1008,000
loo8,000
1008.000

1000.000

0.0
0.0

80,000
6870,000
7330,000
8490, 000
9570.000

99604000
10480,000
10690.000

1000,000
7330,000
7450.000
9470,000
96¢5.000
972504000
101404000
106504000
0.0

490,000
7000,000
7290.,000
9300,000

10000.000

10660.000

0.0
0.0

804000
10064000
1010,000
Lpobevou

9904000
louoe0ou

99b.000
1010000

Looo.u0v
10lb,000
1000000
1ou4.,u0v
10164000
997000
LoooeuoG
990,000
0e0

© 4B0.,u00

lola,00v
106,000
1008.,000
Lolue.000

1000000

00\,
00

0.0
0930,000
71350,000
L’lb()o 000
96204000

10000.000
1U560.,000
lu340.000

0,0
7400,000
1490.000
Y510,000
9660.000
93904000

10b1604000
10700.000
0.0

0.0
7040,000
7360,000
Y650,000

1001v.000

10770.000

0.0
0.0

PAGE

0.0 0.0
1008.000 7050,000
loo8,000 7370,000
1004.00u 9270.,000
980.000 9640.000
1000.00v 10160.000
1000.000 10570.000
lolos.000 10960.000

0.0 0.0
10la,000 7420,000
1006.000 9220.000
1006,000 9540,000
1010.00v 9670.000
999.00uV 10000.000
100v.000 10570.000
9804000 10750,000

0e¢0 0.0

0.0 0,0
1012,000 7115,000
1406,000 6880,000
10l0.000 9670,000
1000.00v 10130,000
1010.000 10830,000

0'0 0.0

0.0

0.0

4
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PAGE 5

SECHO VEPTH CWSEL CRIWS WSELK £G HV HL ULOSS  BANA ELEV
— Q . QLow ___ QCH_____QROB ___ ALOB __ ACH AROY VoL TWA LEFT/RIGHT
TIME vLOB VCH VROJ XNL XNCH XNR WTN CLMIN SSTA
SLOPE xLousL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWID tNUST
“PROF 1
| CCHv= 0.100 ckHv=  0.300 T ™ i —| ) o ) ' - i
*SECNO 5.550
B 5.55 11.90 _979.99Q 040 979.90  98BU.67T 0.77 0.0 0,0 973.00
91000 49649, 0. 413061, 6038, 0. 7741, 0. 0. 913,00
0.0 Be22 0.0 534 0.045 0,035 04040 0.0 968,00 9281e90
0003420 . . 0e_____ 04 Qe _ 0 0 0 0.0 3€42,46 12523+46
__FLOW DISTRIBUTION FUR SECNO= _ 5.55 CWSEL= 979.90
STA= 9281. 9410, 9690, 9800, 9840, 10000« 10170, . 1076us 11830, 12523
_ PER Q= lle4 23,0 T¢3 3.2 9.5 9.0 19.9 15.1 les
AREA= 1117.0 2512.0 869.0 356.0 118440 1088.0 2890.9  3102.9Y 65b.4
VEL= 9.3 8‘3 7.7 8-3 7'3 7'-5 6..’ ‘0.‘0 201
T SECNO 5.820 ¥ il i -
5.82 16.32 982.32 0.0 0.0 982.69 0.38 1.98 0,04 973.00
91000, 56163, 0. 34BL7. . 9746, 0. 11274, 387, 9l. 913,00 ‘v
0.06 5.76 0o 3.09 0,045 0.035 0.040 0.035 966.00 9045.4l
0.001315 1050. 1000, 900 3 0 0 0.0 2243,25 14291.66
FLOW DISTRIBUTION FUR SECNO= 5.82 CWStL= 982.32
TTsTaAs 9048, 9115, 9160, " 9190, 9280, 9340, 9770,  1000v. 10100, 10340, 11100, 1l6S0. 12630,
PER Q= 3.0 6.0 3.4 4,7 3.3 27.7 13.06 5.6 9.8 Bo4 3.3 3.6
_ AREA= 515.6  719.2  439.5  818.5  559.0 4436.1 2257.8 v81,7 175640  2540.6  1274,1 1640.3
VEL= 5.3 7.6 7.1 5.3 5.3 Se7 5.5 Se7 Sel 3.0 2.4 240
STA= 12630 14070, 14292, ]
PER Q= 7.1 0.4
<l AREA= 2925.9 T 255.¢ )
VEL= 2.2 1.6
T #SECNO 6,330 i K
_ 3265 DIVIDED FLOW
6.33 944  9B85.44 0.0 0.0 985.75 0.31 3.05 0.01 982.+00
91000, 26951, 0. 64049, 7654, 0. 13247, 1236, 308, 982,00
- 0.17 3e52 7T 0.0 7 4.84 0,045 0,035 0,040 0,035 976,00 7635.00
0,002325 2000, 1800, 1600. 3 0 0 0.0 5790,39 13453.00

~

3
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PAGE 6
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL ULOSS  BANK ELEV
_ Q QLo _ nCH  QROuv _ _ ALUB ACH AROb VoL TwA  LEFT/KIGHT )
TIME vLOu VCH VRO3 XHL XNCH XNR WIN CLMIN SSTA
SLOPE XLOsL XLCH XLOBR ITRIAL  I0C 1CONT CORAR 10PWID eNUST
FLOW DISTRIBUTION FUR SECNQ= 6.33 CwskL= 985444
"STA= 7636. 80Y0, 9700, 10000, 10220. 10460, 10620, 1099ue 11060, 11315, 11480, 11570. 11780.
PER Q= 3.4 22.1 4,1 3.6 367 3.8 5.7 3,0 5,7 13.1 6.2 3.9
AREA= 1083.9 553840 1031.9 756.7 825.5 T10.4 1272.7 440,8 109¢.1 1512,.,06 759,06 725.5
VEL= 2.9 3.6 3.6 4q1 Ge] 4.8 4o ) 6.2 4o ‘7.9 Te 449
STA=  11780. 12440, 13420, 13453,
_ PER Q= 6e6____ 150 0.2 :
AREA=  1730.2 3371.0 49,6
VEL=. 3.5 4,1 2.8
" ®SECND 6.710
3265 DIVIDED FLUW
6.71 14.59 9B88.59 0.0 0,0 989.26 0.67 3.40 0.1} 986400
91000,  322u9. 0. 58791. _ 8576, 0. 7632, 1753. 458, 906,00
0.22 3476 0.0 7.70 0.045 0.U35 0.040 0.038 YT74.,0u 688le]1J
0.003310 1100. 1600, .° 1300 2 0 0 0.0 5U52,98 12000.25
. \
FLOW DISTRIBUTIUN FOR SECNO= 671 CWSEL= 988459
TTSTA= 6881,  80bo, 8620, 9740, 10000. 10880, 11280, 11330. 11360, 11420, 11440, 11500. 11720,
PER Q= 11.9 5.5 15.3 2.7 1061 4.3 6.2 Se4 1243 3.2 7.2 15.5
___ AREA=  3035.9  1406.1  3461.9  673.7 _ 22B0.1  789.7  539.5 - 407.7 _ 875.5 251.8 635,95 1690,0
VEL= 3-6 306 0.0 306 “'0 “'9 1005 1202 1218 1].5 10.-’ 8.3
STa=  11720. 1200¢,
PER Q= 0.5 e i
7 AREA= 162,64 T
VEL= 2.7 .
T #SECNO 6.960 e
'_w3265 DIVIDED FLUW N
6.96 9.96 991.96 0.0 0.0 992,35 0440 3.07 0,03  989.00
__ 91000. S2736. 0. 38264, 13745, 0. 6026, 2187, 580 989,00
0.29 3.84 0.0 6435 0,045 04035 0,040 0.039 Y82,00 6108.1Y
0.002329 900, 1300, 1300, 1 0 0 0.0 2280.27 11428.717

C

)
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\ : " PAGE 7
i & . e

|
: SECNO DEPTH CWSEL CRIWS VISELK EG HV HL ULOSS BANKN ELEV
' - Q _..QLos __ QCH_ __QROB _ ALOH___  ACH .. AROB VoL TWwa  LEFT/RIGHT
!. TIME vLOb VCH VROB XNL XNCH XNR WTN tLMIN SSTA
T SLOPE XLOBL XLCH XLOHR ITRIAL 10C ICONT CORAR TOPWID ENDST
!-l FLOW DISTRIBUTIUN FOR SECNO= 6.96 CwskL= 991.96
i “sTA= 6108. 7160, 9130, 10000, 10770. 10970. 11080. 11260. 11340, 1l429.

PER Q= 11.7 34,2 12.1 5,4 3.2 10,0 16,3 6,1 1.0
!" s AREA=  2936.8 _ 7799.3 30094 164645 5634 1095.5 1792.6 116.,7 2003
1=l . VEL: 3-6 ‘0'0 306 J.U :Jll 8.J B-J 707 "0‘0
| __®SECNO 7.120 e . o _ . .
" 7.12 9.87 993,87 0.0 0.0 994,23 - 0.36 1.87 0,00 99¢.00
- 91000, 47217, 0., 43783, 13234, 0. 7431, 2621, 691, 992,00
421 0,34 3,57 0,0 5,89 0,045 0,035 0,049 0.038 984,00 6288,00
o 0,001769 950, 92u, 900, 2 0 0 0,0 5U99,78 11387.78
|
~|” FLOW DISTRIBUTION FUR SECNO= 7.12 " CWstL= 993.87
»|  STA= 6288, 7130, 8610, 9920, _ 10000. 10480. 10640, 10950, 11120, 11388,
- PER Q= Bob 31.5 11.6 U3 3.9 22,06 8.6 11,1 1.9
L AREA= 2133.1 7199.1  3752.2 149.1 11848  3111.1 108541 1906.9 54248
Led  VEL= Je6 4.0 2.8 . 2.1 3.0 6.6 Te2 6.7 32 \
. *SECNO 7.360
] o R 7'36“““_ 1‘0-39 ____9__9_6',3,9.__.,_0'0,,___,___,_0',0 - 799,-19»“_7; 0.80 . 2.62 B - 0.13 i 998000 O o S el SO N . . _ )
. 91000, 23715, 0. 67225, 7300, 0. 8301, 3106, 824, 99¢,00
» 0.39 3.26 0.0 8,10 0.045 0,035 0,040 0.038 982,00 6423,94
"l 0.003339  lloo,  leSu,  12%,., 2 0 0 0.0 - 3V29,96 11453,90 1 .
~|__FLOW DISTRIBUTION FUR SECNO= 7,36 ~ CWskLs= 996439
. STa= 6424, 9250, 9960, 10000, 10090, 10130, 10190, 10235, 10310, 10340, 1u370, 10400, 10470,
»|  PER Q= 21.5 3.7 1.0 3.4 443 3.1 4.8 11,7 95,3 4,1 3,5 6,9
. AREA=  5987.4 1136.9 175.6 465,1 395.6 - 363.4 442,6 929,13 40,7 341,17 3.7 657,3
i VEL= « 1% 3.0 5.1 6.6 9.9 7.8 9,9 11,5 12,0 10,9 }o.2 9.6
e STA= 10470, 10540, lo710, 10810, 11000, 11400, 11454, ,
«17  PER Q= 446 ’ 8.8 4.3 443 4ol 0.2
: AREA= 517,3 1086,3 569.0 739.1 1011.0 70.3
. VE.L= . . 801 7-“ " _6.9 X 5.3 ‘000 207 )
' 2SECNO 7.650
~|_ 3280 CROSS SECTION 7.65 EXTENDED 9,78 FE&T ) - )
. 7.65 9.78 999,78 0.0 0.0 1000.56 0.77 3.37 0,00 997,00
. 91000, 27087, 0. 63913, 8473, 0. 7827, 3482, 928. 997,00

0.44 3,20 0.0 8.17 0,045 0.035 0.040 0.038 990,00 630U.25
0.002808 850, 1150, 1200. 2 0 0 0.0 4©29,75 10930.00

EL__;__.; I A




PAGE 8

CE NI

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL ULOSS  BANK ELEV
0 . QLos __ _nCH___  QRoy ALO3 ACH AROH VoL TWwaA  LEFT/KIGHT
TIME vLOY VCH VROY XNL XNCH XNR WTN ELMIN SSTA
SLOPE xLosL XLCH XLOBR ITRIAL 1DC ICONT CORAR 10PWIUL ENDST
FLOW DISTRIBUTION FOR SECNO= 7.65 CwstL= 999.78
TTsTA= 6300. 7190, 9090,  9970. 10000, 10070. 103lu, 10520, 10620, 10930, ) ’ e
PER Q= 5.1 20,0 4,4 0.2 3.1 15.9 13,9 8.1 2944
_ AREA= 1564.8  S276.0 1563.6 6643 41944 186644 1633.1 877,17 30300
- VEL= 3.0 3.5 20 3.0 6e7 7.7 7.7 Be4 te8
«| __#SECNO 7.885 T . =t
3280 CROSS SECTILION 789 EXTENDLD 12.81 FEET
7.89 12.81 1002.81 0.0 ) 1003.27 0.46 2.68 0,03 100U.00
91000, 23843, 0. 67157, 9618, 0. 10950, 4158, 1099. 100V, 00
- 0.52 2.48 0eu © 6eld T 0.045 0.035 0.040 0,037 vY90.00 6833.80
- 0,001189 1750, 1500, 1450, 3 0 0 0.0 «<€16420 11050.00
~|  FLOW DISTRIBUTIUN FOR SECNO=__ 789 __ ___ _ CWSEL=_ 1002.81 _
" STA= 6834, 8620, 8930, 9620, 9950, 10000, lo0l00, 10490, 10790, 10840, 11050,
Lo ] PER Q= 1100 Scl 509 3.5 0-‘0 1001 2‘902 22.3 "'l lgod
. AREA=  4590.] 14511 2178.8 1257.3 1405 731.0 3775.9  3243.0 S7T0e5  2630,1
" VEL= 262 3.2 2.5 2.8 2+3 ~ S.l 5.8 6.3 65 6,6
[T es5gcNO BL160 e ) i e e e S e e e
»1  J2eS PIVIBED FLON - - o m [ i et
.| 3280 CROSS SECTION 8418 EXTENDLD 5,43 FEET
» 3301 HV CHANGED MORE THAN HVINS
« "8.18 11.42 1005.42 0.0 0.0 1006470 - 1.28 3.19 0.25 100200
" 91000, 18473, 0. 72527, 4289, 0 7297, 4746, 1227, 1005,00
" 0,004194 1650, 1580, 1550 2 0 0 060 2071494 1100V.00
«| " FLOW DISTRIBUTIUN FOR SECNO= = "8418 ~ ~  CWSEL=  1005.42 )
| sta= 7366,  86l0. 9450,  9560. 10000. 10160, 10400,  10520. 10600, 11000,
-7 PER 0= 10.8 77 3.0 7 4.3 2.l 4e7 35.9 15.8 5.7 1T.6
. AREA= 255841 719.3 596.9 41446 598.2 2702.4 1251.2 57441 217VU+6
VEL= ) 3‘9 : 308 6-6 ‘0.6 7‘2 1201 11-5 9.0 7"0

v
Lu.-.--. e 4 o1t e e o = & o #5700 = e S 1 e b S S G Teh S 3 Sam 6 s S S S48 SO THS TN S T CmrmelMed Ammememiens EMAS & Sewmresees = 0 o - - T ——— -




PAGE 9

P GRS : bt lie Gasie el A Ve e e e e 5 I SO LI S,
) SECNO DEPTH CWSEL CRIWS WSELK EG HV HL LLOSS JANA ELEV

il Q . QLOo . .. GCH __ __ QROY . ALOG . ACH aAROB VoL A LEFT/R1GHT

. TIME V0LOb VCH VROB XNL XNCH XNR WTN ELMIN SSTA

. SLOPE XLobL XLCH XLOBR ITRIAL 10C ICONT CURAR 10PWID ehpST

5 ®SECNO 8,190

L+ |__ 3685 20 TRIALS ATTEMPTEL WSELsCWSEL_ ___ . . .. _ il e . A N RS R e .
«| 3693 PROBABLE MINIMUM SPECIFIC EMERGY

i 3720 CRITICAL DEPTH ASSUMED .

B 8419 _ 11.23 1006.23 1006.23 0.0 1007.27 1.04 0.27 0.0¢ 1004400

!' 91000. 15688, 27676,  47636. 3948, 2287, 7736, 4760, 1232.  1003,00

L 0.57 3.97 12.10 6.16 0,045 0,035 04040 0,037 995,00 7332.-2

B 0,006916 50, . SU,__ _ S50. . . _20 6 0 0.0 2627.48 12960400

|<. .

y __FLOW DISTRIBUTION FUR SECNO=  8.19 CWSEL=  1006.23

‘-, STA= 7333. 8050, 8540, 9340. 9730.  10090. 10220. 1060ue 10810, 11000. 113960s 11540. 11810,

[ PER Q= 7.0 3.1 5.0 2.1 0.4 3.1 Sel 3.8 5.8 6.1 3,0 645

E AREA=  1428.0 7476 1228.2 S44.3  2287.4 419.8 892.0 573.1 708.5 932.4 53642 871.8

b VEL= haeb - 3.8 3.7 3.9 12+1 6.7 S¢S 6.0 Teg 5.9 64 6o

151 sTER" rvENo, 12090, 124wy, V2610, 12800, 12960, . .. oo W - TR RGET . Telgg RS )
[ PER Q= 3:5 5.3 3.6 4.5 1.1

s AREA= 6024.6 a53,2 50644 613.5 22646

2 . VEL= 542 5.6 6.4 6.7 445

~|__SPECIAL BRIDGE om ., . y o B T o e ]

e

SB xK XKOR CUFQ ROLEN BwC BWP BAREA SS ELCHU ELCHu
] 1,05 19,50~ 2,70 0,0 _ 6000.00 1100.00 22150,00 0.0 993.00 993,00

-] ©SECNO 8,200
~+~ CLASS A LOW FLOW

3420 BRIDGE W.S.= 1006.22 BRIDGE VELOCITY=, 1.41 CALCULATED CHANNEL AREA=, 64764,
|7 EGPRS  EGLWC ~ TTH3 7 T QWtIR QPR BAREA  "TRAPEZOID ELLC ELTRD

- , AREA

el 0.0 _1007.41 0,54 0. 91000, 22150. 83300. 1010,00 1014,00

sl 8.20 11477 _1006,77 0.0 0.0 1007.41 0.664 0.la 0,0 1004.00

« 91000, 187¢5, 23933, 48342, 5265, 2443, 9292, 4766, 1234, 1003,00°

o 0.57 3.56 9.64 5.20 0.045 0,035 0,040 0.037 995,00 7267.48

“|__ 04003936 15, 15, 15, 0 0 0 0.0 5692,53 12960.00

«1_ FLOW DISTRIBUTIUN FOR SECNO= 8.20 ~ CWSEL= 100677




R T - A I I D N E T e T EE - e e
! PAGE 10
S S Nt R Joke oS owe™) e s e, BT s W el W, Wy W .- . U S S sl 1 S .
|
3| SECNO DEPIH CWSEL CK14S WSeLK EG HV HL ULOSS  BANK ELEV
bl Q _QLOB ___ QCH  _  QROv ___ ALOG ACH aROB voL Twa  LeFT/rRIGHT
TIME VLOb VCH VRO XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLosL XLCH XLOHBR ITRIAL 10C ICONT CORAR ToPWIV ENDST
STA= 7267. 8080, 8540, 6980. 9340, 9730, 10090, 1022ve 10600, 10810, 11000, 11360, 11540,
e PELR Q= = 708__ 3 8 Jo) J.C . 2.7__ 2643 e Qo 5.7~ . Jt9‘”r 5.5 R 6.2 ‘3.8
AREA=  1850.8 996.7 B44.2 817.06 755.7 2482.6 490.2 1098,0 68649 811.5 1127.06 633,.8
VEL= 3.8 3.5 3.3 3.6 Je2 9.6 5.6 4.7 561 6.1 5.0 Sed
__STa= 11540, 11810, 12090, 1e440, 12610, 12800, 12960,
PER Q= 6.3 3.8 5.6 3.5 4oty 1.4
AREA= 1018.2 154 .4 1042.9 594.6 716.5 313.4
.. VEL= Seb ___ _beb 4.9 __ Sel 546 3.9
*SECNO 8,210
8.21 12.24 1007,24 0.0 0,0 1007.59 0.35 0.15 0,03 1000.00
91000, 30050. 4904, 56046, 8150, 554, 11761, 4787, 1240, 956,00
0,57 3.69 8.85 4,77 0,045 0.,v35 0,040 0.037 995,00 ¢2945,10
0,002246 50. S0, S0, 2 0 0 0.0 5584 ,45 B8529,.55
__FLOW DISTRIBUTION FUR SECNO=__ 8421 CWSEL= _ 1007.24 e e e ) )
STA= 2945, 4000, 4700, 5330, 5420, 5550, 5610, 5650 5700, 6430, 71300, 8400, 8530,
__ PER Q= 7.7 _ 10,8 5,8 . 4,0 4,7 S.4 4,7 3.9 2243 14,6 Vv 15,7 0,6
AREA= 2365.4 2617.1 1725.4 63]1.5 8l1.0 554,3 469.5 461.9 38243 3152.7 3642,0 209.8
VEL= 249 3.8 3.1 Se7 5.3 8.8 9.1 7.7 S5¢3 4,2 3.9 2ol
" ®SECNO B8.215 = = FEp i} —r T g
3265 DIVIDED FLOW b sm N o 2 ) = e ] i
8.22 27.42 1007.42 0.0 V.0 1007+67 0.24 0.07 0.0l 1lo00vu.00
91000, 69905, 0. 21035, 17275, ) 0. 5848, 4827, 1248, 1000,00 )
0.58 4405 O.u 3.60 0,045 0.035 0.040 0.037 Y80,00 T7104.-4
0,000435 80. 80, 80. 2 0 0 0.0 3419.,77 10614455 .
FLOW DISTRIBUTION FUR SECNO= 8.22 CWSEL= 1007.42
L [TTSTA= 7105. 8440, 9480, 9620, 9920, 9960. 10000, 10160 10480, 10560, lublS,
PER Q= 6.l 4,6 4ol SSe.4 3-3 let 3.8 15.3 e 0.6
AREA=  3692.3 2941.8  1219.5 8l127.4 897.0 397.0 1188,0 3975,9 83440 249,6
VEL= 1.5 l.6 . 3.1 6.2 Sel J.1 249 3.9 37 2.3
__®SECNO B,4l0 = L )

~

P



k_ : PAGE 11
l- SECNO DEPTH CWSEL CRIW&S WSELK EG HV HL uLOSS BANK ELEV
e e @ . QLOb . _GCH__ ____QROB ___ ALOW._. ACH . AROH VoL . Twa LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN cLMIN S5TA

e SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR lOPWID ENDST

. 3265 DIVIDED FLOW

3280 CROSS SECTION 8.41 EXTENDLD 27.74 FEET
T 846129473 1007.73 0.0 0.0 1008419 0446 0e46 0,07 994400
91000. 150%2. 0. 75948, 706l. 0. 12922. 5308. 1323. 999,00
ll e 063 . 2¢13 ___ 0s0 ___ S.88 __ 0.045 _  0.035 04040 0.037 Y78.00 T48l.32
A 0.000507 950, 1000. 1000, 2 0. 0 0.0 3921410 11000.00
[ FLOW DISTRIBUTIUN FOR SECNO= 8.4 CWStL= 100773
| .
1-1_ STA= 7481, 9220, 9750, 9950, 10000. 10570, 10700, 1075v. 10880, 11000,
- PER Q= 3.5 3.3 7.9 1.8 13.6 3.5 8.3 32.2 2569
-1 AREA=  3009.3 1518.4 2067.0 486.8 381541 786¢3  1136.8  3735,6 344842
i VEL= . l‘l_..,..... _2.0 el . 3.5 N _,‘,3"?,,_._ 302 e ‘0.0 e 6.6 7.9 L 6'8
#SECNO 8.500
r L4 = - - - — 5 - o' \
-1 3265 DIVIDED FLow ~~— — 7 7 T
¥ 3301 HV CHANGED MORE THAN HVINS ~— ~ 77 T oo s e e BT - M kR
~ !
2P 3685 20 TRIALS ATTUMPTED WSELsCWSEL B bl T ] T s e AP o LT, N el - i TR s =~ - . .
=] 3693 PROBABLE MINIMUM SPECIFIC ENERGY
»| 3720 CRITICAL DEPTH ASSUMED
L S _8.50’_-__10.05__lQQBV.OS;MlOOB-OS o (1Y) N 1010-00 A 1095 Y 0.59 0.‘05 1005'00
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ATTACHMENT 7.4

HEC-2 RESULTS FOR REVISED
CONDITIONS WITH BRIDGE
AND CHANNEL S = 0.0016'/,

Q10 =165000 cfs
Q 25 = 49,000 cfs
Q 50 = 69,000 cfs
Q100 = 91,000 cfs
SUMMARY
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%& - 0:003069 - 11505 1150511505 —z 0 0 0301109509 10554 ,58
' '
| — ccHva  0.100 CEHVETD03300 -
yl-|  esecno 7.mes
ST 3268 DIVINDED FL ) e Y == S
D ¥
‘| 3280 CROSS SECTION 7.89 EXTENDED 5,28 FEET B
» 3470 ENCROACHMENT STATIONSs  6850,0 11040,0 TYPE= 1 TARGET=  4190,000
o R T T 5,28995,28 0,0 0,0 995,70 0,42 5.1 0.041000,00
>- 16000, 0, 0. 16000, 0. 0. 3093, 700, 262. 1000,00
A 0.54 040 040 5.17  0.045 0,035 0,040 0,023 990,00 10033,61
L TTT0,4003672 717500 18000 14505 ~3 0 0 00 T00TL 67711940440
T ®SECNOBLIRO Ch
]
» .
tv




- PAGE 7
LR oA L SN+ SN U= S S =35 Bl o e il 06 o Dot e
SECNO  DEPTH  CWSEL  CRIWS  WSELK G HV HL OLOSS  BANK FLEV
n Lo aCH OROR ALOB ACH AROR voL TWA  LEFT/RIGHT
S YIME T vLOR VCH’ VROR ™ " XNL T KNCH TTTUXNR T WTNTTTTTELMINTTT T SSTA T o (TR
SLOPE  XLOMWL  XLCH XLOBR  ITRIAL  IDC ICONT  CORAR  TOPWID ENDST
3265 DIVINEN FLOW e N e . o "
3280 CRNSS SECTION 8418 EXTENDED 0,42 FEET
3470 ENCROACHMENT STATIONS®  7350.0  10990,0 TYPE= ] TARGET®  3640,000
Ra1B 6,62 1000,42 040 0,0 1001,0) 1,59 5.26 0,05 1005,00
T 16000, T TR0, T 037715920, 65, TT0,TTT2573, 802,77 298,77 71005,00 S
04k] 1.23 0.0 6,19 0,045 0,035 0,040 0,025 994,00 9446.87
0.00314a 1650, 1580, 1550, 2 0 0 0,0 1030,43 10990,00
*SECNO 8,190
3265 DIVINED FLOW
= 3KBS 20 TRIALS ATTEMPTEN WSELyCWSFL™ o e . iy
3693 PROBARLE MINIMUN SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS®  T350,0 1295040 TYPEm 1 TARGET®  5600,000
Ay19 9.14 1004,14 1004,14 0,0  1004,74 0,60 0,18 . 0,00 1004,00
TTTT1EN0N, T T BT 11133, 4819, 87,1536, 772000, T 806, T 301, 1003,00 — =
0,41 0455 7.25 2,41 0,045 0,035 0,040 0,025 995,00 7527,34
04004223 504 504 50, 20 120 0.0 3696,56 12845,62 T B
|~ SPECIAL BRINGE ' SR - T =5
S9 XK XKOR COFO RDLEN BWC WP BAREA ss ELCHUY ELCHD
s 1,05 —~——15,50 2370 050" """6000,007"1100,00 22150300 0.0 993,00 993,00 — =
“SECNO R4200
3265 NIVIDED FLOW
7 "CLASS A LOW FLOW" T T T e BT R I
3420 BRIDGE W.Sem 1004413 BRINGE VELOCITYm, 0429 CALCULATED CHANNEL AREAmy 54560, Ean




PAGE 8 Z {

; SECNO DEPTH CWSEL CRIWS WSELK £Q HY ML OLOSS  RANK ELEV
: 0 QLOA 0CH OROR ALOB ACH AROB VOL  TWA  LEFT/RIGHT
st b 0 5 VLOR VCH VROB —XNL ™ XNCH™~"" XNR ——"WIN ~ ELMIN™ =" SSTA

SLOPE XLOBL XLCH XLORR ITRIAL  IDC 1CONT CORAR T0PWID ENDST

EGPRS EOLAC H3 QWE IR QPR AAREA  TRAPEZOID ELLC ELTRD .

IR o a“-EBLAG 0 W ANEE TR e A7 e PRy SRR L. T
- 040 1004,78 0.25 0, 16000, 22150, 83300, 101000 1014,00
. 3470 ENCROACHMENT STATIONS= 7280,0 12950,0 TYPEs 1 TARGET= 5670.000
— R,20 9.3971004239"0,0 0,0 1004,7A 0,39 0.05 “0e0 TT1004,00

16000, 244, 9990, 5766, 294, 1624, 2616, 807, 302, 1003,00
) 0461 0.83 6.15 2.20 0,045 0,035 0,040 0,025 995,00 7505,20
T 0,002821 TS, T 16, 185 -0 g 0 0.0 3903,57 12855,47 = =
| esecno-Az210 = -
| 3265 DIVIDED FLOW i - » [
2| 3470 ENCROACHMENT STATIONS= 2650.0 8500,0 TYPE= |  TARGETs 5550,000
T 8,21 T 9479 T 100479040 0,0 1004489 0409 T 00T 0,03771000,00 faee s
. 16000, 4062, 1876, 10082, 2486, 408, 4748, 814, 307, 996400
% 0,62 . 1.63 4,60 2.12 0,045 0,035 04040 0,026 995,00 3506,96
= 0.000915°" 50, 505 507 e 0 Sy 00 %796,21  B8431,83 e

TT®SECNO RG,215 7T T

3263 DlV;DEDrFLQN

o7 @SECNO R.4107

. JATO ENCROACHMENT STATIONSH 7110,0 10600,0 TYPE® 1 TARGET= 3490,000

o B.?Z-*w--?.“.gﬂ"—,loo‘.ge—‘“0.0 T 0,0 TT1004.90 7 002 77001 0e01 1000,00
" 16000, 12743, 0, 3257, 10757, 0. 4303, 835, 314, 1000,00
“ 0,66 1.18 - 0,0 0.76 0,045 0,035 04040 0,025 980,00 7T419,21
W]TTTT0,000027 B0, B0, B0 2 0 0 0,0 2715,05 10599,27

- 3265 DIVIDEO FLOW




) PAGE 9
b - SECNO DEPTH CWSEL CRIVS WSELK £6G ny HL OLOSS  BAMK ELEV
- 0 OLOR OCH GROR ALOB ACH AROR voL TWA  LEFT/RIGHT
b - TIME - —VLOA ———VEH ———— YROR "~ XNL " XNCH """ XNR T T WTN T ELMINT T T SSTAC 7
3 SLOPE XLORL XLCH XLORR ITRIAL 1DC 1ICONT CORAR TOPWID ENDSTY
O TG, =R el =St X" _npae SR LN et N R S Ol SO SRV O O e S B i W ST %
: 32RA0 CHCSS SECTION Be.41 EXTENDFO 24,90 FEEY
|.. s o | it Ry e Tates et e P W SR < = SRS R S—— U DO - S-S e e B o1 S 14/4 5 A Mo 65 pren %] apudetiins
“ 3470 ENCROACHMEMT STATIONSs 750040 10990,0 TYPEm 1 TARGETw 3490,000
R,a] 26,90 1004,90 0,0 0,0 1004,93 neN3 0,03 0.00 999,00 -
S 16000, 1494, 770, 14506, 2305, TT 06T 10170, 1143 T 7359, 7 999,00
. 0484 V65 0,0 1463 04045 0,035 0,040 0026 9TA,00 9318,R4
i 0000033 950, 1000, 1000, 2 0 . 0 060 1358,20 10990,00
| i s . R
I
| B I o S M
I a =T
" - = AR T o
p!.
N g -
P -
Pt CIRIY.
|
piu ~
[l . B - e sl
:n
D'
D!~
s s N A, B T e o
b
| N o N AT et
.--
p‘u
3 5 Tl I oy oo
|
D!
B -
I
a?“
i Rl TNy NI g
Rl
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PAGE 10
/“.:._ ........ SR s s e e e e e e = R
ke -l Illi.00OI006&6IlllbIIDOC.QO.GG0.0.0..0.00.000“0..."_" - W R S A .
“ HEC? PELEASFE DATEN MOV 76 UPDATFD APR 1980
ERROR CORR = N1902,03404

— T MODIFTCATION e 504951+52953956 . R R T T e
, NN ANNAIN NN RRORABINBNRORNNINIRERNGENRNEBRIRRENRENRON
s
|v SI e pca S g s et syt el . . 2 S . o ! B SO U it
: Tl AGUA FRTA CHANNEL ® [=10 TO INDIAN SHCOOL ROAD ¢
| T2 IMPROVEU CHANNEL W/ NeVALUF=,018 WITH MCDOWELL RD BRIDGE S
\-"_'T'J'“ 1100 ROTTOM WIDTH 3117SIDE SLOPES 025 Ay il . e B
.-. J1  ICHECK INQ NINV IDIR STRT MEIPIC HV!NS Q H§EL Fo Tl L E TR,
(R N 3, 0, 0s 0,005000 0,0 0.0 0, 979,900 0,0
\-- J2 T NPROF IPLOT PRFVS XSECV XSECH : FN ACLDC I1BW CHNIM ITRACE T
‘.q 2,000 040 w],000 0.0 0.0 0.0 0.0 N.0 040 0,0 . o
l“ .
e
. T
|
|




o PAGE 11
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL oL0SS RANK ELEV
0 [PMeL] OCH QROB ALOB ACH AROB voL TwA LEFT/RIGHT
TIME ——"7'vLO8 VCH VROB XNL~ XNCH ™™~ XNR ~~777"TWINT T ELMIN SSTA Sy R T g
SLOPE XLORL XLCH XLORR ITRIAL 10C 1CONT CORAR TOPWID ENDST
*PROF 2
" CCHV= 0,100 CEHVw ~— 0,300~~~ 7 7 Bt e e R R g3 SERE SO S
F*SECNO 5,550 :
3470 ENCROACHMENT STATIONSS 92500 — 10750,0° TYPEw ~ "7 2 TARGET® ~—1500:000" ~ "~ Ny
5.55 9.63 977,63 0.0 979,90 978,54 0.91 0.0 0,0 973,00
49000, 36543, 04 12457, 4432, 0, 2238, 0. 0o 973.00
e 0,0 ~ """ Be26 T 040" 5,57 ~ 0,045 " 0,035 70,0607 0,0 7 960,00~ 9301,84° o i
0,004997 0. 0. 0, 0 0 4 0,0 1448,16 10750,00
#SECNO §,A20
~—— 3470 ENCROACHMENT STATIONS®E ——"9250,0 1075040  TYPEw™ "0 "TARGET= TT1800,000 T T =
S.R2 8,83 980,R3 0.0 0.0 981.26 0443 2.67 0,05 973,00
49000, 35494, 0o 13501, 6390, 0. 3091, 185, 33, 973,00
0,08 === 6,56 0,0 T 4437 7 0,045 0,035 0,040 0,035 972,00 9250,00 I Ss s Taa sl
0,001633 10504 ° 1000 9004 3 0 0 0.0 1500,00 10750,00
#SECNO S5,R50
3AT70 ENCROACHMENT STATIONS= ——9250,0 " 10750,0  TYPE= ~77 0 ' TARGETs" TT1500,000 S E T L
5«R5 6,98 982,43 0.0 0.0 983,15 0.72 1.80 0.09 975,45
49000, 23059, O 25941, 3626, 0. 3626, 343, 58, 975,498
T0409 T 6436 0.0 " Tel5 0,045 770,035 TTTT0,0407 0,035 975,457 9428,48 e 3 R
0,003118 820 R20, 820, 2 0 0 0,0 1143,03 10571,5)
SPECIAL BRIDGE
SR XK XKOR COFQ ROLEN BWC HWP BAREA SS ELCHU ELCHD
1,056 1460 2460 1500400 110000 90,00 11276,00 3.76 978,52 975,45 “ror i .
CCHVm 0,100 CEHVm 0,300
*SECNO §,R60:
CLASS A LOW FLOW S | Y =L R =R i 5 LE T N = S
3420 ARIDGE WeSem 982.33 BRIDGE VELOCITYwmy 6492 CALCULATED CHANNEL AREAwy T047,
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PAGE 12
SECNO DFPTH  CWSEL CRIVS WSELK €6 HV HL 0LOSS BAMK ELEV
o 0 01.0R ) OROR ALOB ACH AROB VoL TWA  LEFT/RIGHT
T IME VLOR VCH VROB XNl T RNOH RN NTNT ELRIN G SSTA —EmR
SLOPE XLOAL XLCH XLORR ITRIAL  IDC 1CONT CORAR TOPWID ENDST
EGPRS. EGLWC H3 QWF IR QPR BAREA  TRAPEZOID fLLC ELTRD .
-t v el aps Rt i/ i Eu ELIADE T et )
0,0 983,29 0418 0o 49000, 11276, 11696, 986,64 990,00
| 3470 ENCROACHMENT STATIONS=  9250,0  10750,0 TyPEa 0 TARGETE 1500,000
“T5,A6 1,00 9R2,61 " 0.0 T 0,0 93,20 T 0,68 T 0,157 70,077 975.52 e
49000, 24500, 0e 24500, 3692, 0. 3692, 353, 59, 915,52
0.09 6.64 0,0 6,64 0.018 0,018 0,018 0,038 975,52 9428,07
{—“‘u;nonS?x“‘“‘“”eli 61% 61, 0 i S e 0~ 0.0 1143,86°10571.93 — T =
F—~@SECNO 6430~ T - o 5 c e e i
3470 ENCROACHMENT STATJONSE 9250,0 10750,0 TYPE= 0 TARQGET= 1500,000
e o gy = g, I9T9H3;13 S0 T 0.0 —9R4e00 T 0,87 T 0,65 0,05 976474 i o S s
o 49000, 24500, 0, 24500, 3279, 0. 3279, 516, 86, 976,74
0.13 7.47 0.0 7,47 0,018 0,018 0,018 0,029 976,74 9434,96
~~0,000778 "~ 1100, 10205 930, " 3 T 0 U0 0.0 ~1130,07 105A5,04 % i
——WSECND 6,710 "7 . i R o o o arpae
3470 ENCROACHMFNT STATIONS= 9250,0 10750,0 TYPE= 0 TARGETw 1500,000
e g 1T 523 9RA 19T 040 T 0,0 TT9R5.54 T 1,357 1440777 001477 97R 96 o
49000, 24500, ne 24500, 2629, 0. 2629, 691, 119, QTR,96
0,17 9.32 0,0 9,32 0,018 0,018 0, 010 0,025 97R,96  6438,04
—— 03001617 " 1290129051290, T 27T T AT 0,0 T1123,937)0561.,96 el et
| ]
—— WGECND 64960 ~ T T ra S e e c =3 e il ankedie
3470 ENCHOACHMENT STATIONS= 9250.0  10750,0 TYPEw 0 TARGET= 16500,000
------- 5.96 - §.25——986526— 050 0,0 ~9BT,60 T 14347 2,06 70,007 9R} 01T T T T T e o
49000, 24500, 0. 24500, 2636, 0. 2636, 845, 152, #81,0)
0,20 9,29 0,0 9,29 0,018 0,018 0,018 0,024 981,01 9438,00
— 04001601 —"12R0% 1280% 12805 =P S0 -0 0:0—1126400 10562,00————"""" T T T

r*“!SECNO"7TIZU“"

o
o
O
@
o
es
o
o
Q
W)
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\ ) PAGE 13
SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS  HANK ELEV
: n QLOH QCH OROR ALOR ACH AROB VoL TWA  LEFT/RIGHY ,
e MR VLR T NG T VROR ~ 7 XNL ST XNCH TTTXNR T WTN T ELMINT T OSSTA T R e e ]
SLOPE xLoeL XLCH XLORR ITRIAL 10C 1CONT CORAR TOPWID ENDST s I.
i
3470 ENCROACHMENT STATIOWSHE 9250,0 10750,0 TYPE= 0 TARGETw= 1500,000
e To12 T 5.25 " 98778 " 040 ~ " 0,0 T 9R9.12777 1,33 7 1,527 0,007 982,53 S Sk
5 49”0“. 2‘500. 0. 2‘500. 26“3. 0. 26‘03. 961. 177. 982.53 1
. 0,23 9.27 0,0 9.27 0.018 0,018 0,018 0,023 982,53 96437,96
W[TTTT0,0015R9 T T 950 9507, 950,° B ] AT T 0407771124,07710562,03 e S
L eSECNO T.360° — - e : R o iy s e T —
. : i
i 3470 ENCROACHMEMT STATIONSs 9250,0 10750,0 TYPE® 0 TARGET= 1500,000 : j -
WETTTTTT,36 T 5,28 989,77 0.0 0,0 991,11 1434 “1.,99 0,00 9R4,53 S T e
. 49000, 24500, 0. . 24500, 2636, 0. 2636, 1112, 209, 984,53
i 0,27 9,30 0,0 9.30 0,018 0,018 0.018 0,022 984,53 9438,00
AT 04001603777771250, 1250, 1250, R | R | 0~ 020 71124.00710562.,00 = e o R,
EL*"'OSECNO 7,650 o e = e SemEEmsee
"l 3301 Hv CHANGED MORE THAN HVINS
'- SR e cerio e e v o e S e i i S e S o I N e e R G S i e e U sl T a7
| 3470 FNCKOACHMENT STATIONS= 9250,0 10750,0 TYPE= 0N TARGET= 1600,000
o e T 6S 7T A5 99),787 060 "TTT0,0 TTT993,637 7 T 1,R5 TTTT2,367 7 T 04157 987,23 e -
» 49000, 24500 (U 24500, 2247, 0. 2247, 1241, 239, 987,23
) 0,30 10,90 0,0 10.90 0,018 0,018 0,018 0,021 987,23 9439,23 ‘
LT 0en02722 11505 7115001150, S T ST T 0, 071121553 710560, 76 SERNES o
I
Lol— CCHVE © 04100 CEHVE™ 03300 == == =" e e e - e
e OSECND T,RHS
|-‘ 3280 CRNSS SECTION T+89 EXTENDED 7.99 FEET b F -
i SR
‘q 3301 HV CHANGED MORE THAN HVINS e ol et ol ] ) ko = oL ;
(Y
|« 3470 FNCROACHMENT STATIONS= 6850,0 11040,0 TYPEm= )  TARGET= 4150,000 N LT e e Al
) TR TTTTTL99 99T 997 040 T 0,0 TG99, 08 T 1,09 7T 5,387 7 0,08 1000,00 |
N 49000, 0 0. 49000, 0, 0, 56843, 1421, 276, 1000,00 ) :
1 0,35 0.0 0,0 8.39 0,045 0,035 0,040 0,023 990,00 10020,03 = S e M
‘ 03008761 17%0% 1%00% 1450, 2 0 0 0.0 1019:96°11040,00
‘ )
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- PAGE 14
\ L i : s NS T P
SECNO DEPTH CwSEL CRIMS WSELK EQ HV HL. oLnNSS RANK ELEV
0 QL 0Rn OCH QROR ALOB ACH APOB voL Twa LEFY/RIGHT I
- ’Tl“E""““VLOR'”"—VCH‘“"“”—VDOH ——XNE T T ANEH = NNR WYN T TELMIN "SSTA T AT
SLOPE XLOAL XLCH XL 0BR ITRIAL 10C ICONT CORAR TOPWID ENDST 1%
7 I
. #SECNO R,180
- -326% DIVINED FLOW —_——— e ST T T T T TR - T ‘.
4 3280 CROSS SECTION Be1A EXTENDFD 4,00 FEET '
L ) : s — b s Bl - 8 el Y O P S W Ja TR o Pl
o 3470 EMCROACHMEMNT STATIONS= 735040 10990,0 TYPEm 1 TARGET= 3640,000
. g - 1) | - T 10,0071004,00 '_'0.0”_""'0.0'"’1004.79'”"’0.79‘”“"5.68”“““"0.03'*1005.00 Sl R
: Qgﬂqo. 5079, 0, 43921, 19900 (V1Y SR60. 16670 340, 1005.00 !
e n,41 2.55 0,0 7.50 0,045 0,035 0,040 0,025 994,00 7360,18 . !
l-"‘_ 0,N028R9 1650, 15805 1550, 2 0 ] 0,0 2479,76710590,00 =
R ’
L. #SECND RJ1907 T S eE
". 13265 DIVIDED FLOW. e E
™ 36R% 20 TRIALS ATTE"'PTED WSEL 9 CWSEL
bt 3693 PRABARLE MTNIMUM SPECIFIC guppgy
Lu - 3720 CRITICAL DEPTH ASSU: HED C L i B =0 i RN S :
" 3470 ENMCROACHMENT STATIOQHS= 7350.0 12950,0 TYPE®= 1 TARGET= 5600,000 : i
I T A S 10,39°71005,39 710054397 0.0 TT1006.19 7T 0480T T T0,200 T 0,00 1004,00° s e
" 49000, A96R, 19809, 24143, 1984, 1987, 5361, 1676, A4S, 1003,00
n 0,41 2.5%0 10.01 4,50 04045 0,035 0,040 0,025 995,00 T4l4,55
o~ i0R005T 12T T T 50« “50% S0, i e "’Q‘W_“"“"O'““"0;0"”5430}55”12895;75' e Axn . L
) SPECIAL BRINGE
-SSR XK T T XKOR COFQ RDLEN™"BWC ' BWP "~ BAREA ™ °SST T ELCHU T TELCHD T T e
) e 1.05 15.50 2470 0.0 6000,00 1100,00 22150,00 0.0 993,00 993,00
W77 eSECHD RA,200 T e - - e S O et
y |- CLASS A LOW FLOV
-“—"5620‘BRIDGE"WES;i“—-fUOSilq“BDIDGE‘VE[OCITY-f’_"‘”ubel o “"CALCULATED"CHAHNEL‘AFEAio‘“_'60109; ST ’_‘_‘\
’ o
- EGPRS EGLWC H3 QWE]IR QPR BAREA TRAPEZOID ELLC ELTROD
- = e o "AREA™ S T
)|~ 040 1006.26 0,37 0. 49000, 22150, R3300, 100,00 1014400




1%

B PAGE
N RS . —on . UL T JUN. I = S S U NS SGn e ST e o e
SECNO  DEPTH  CWSEL  CRIWS  ®SELK  EG KV HL 0LOSS  RANK FLEV
0 oLon OCH GROB  ALOB ACH AROH voL TWA  LEFT/RIGHT
ST TIME T VLOA TV CH T T VROR TTTTTTXNL T T T XNCH T TTTTTXNR T T ORTN T T ELMIN T SSTAT T
SLOPE  XLOAL  XLCH XLORR  ITRIAL  10C ICONT  CORAR  TOPWID ENDST
3470 ENCROACHMEMT STATIONSm  T2R0,0  12950,0 TYPE= 1 TARGET=  5670,000
T UR,20 T T10,T6771005,767 7 0.0 T 040 100642k 77 0,50 T 0407 7 040 T 1004.00 T
49000, 6664, 17345, 25011, 2835, 2119, 6393, 1680, 347,  1003.00
n.41 2.34 A.19 3,91 0,045 0,035 0,040 0,025 995,00 7381,62
T 05003507 155 185 18, ="~ 0T TTTT 0T T 07TTTU0L0 T 6549,56 12931418
— @SECNO R,210 — - = S i o= PN - sl
3470 ENCROACHMENY STATIONS®  2950,0  B500,0 TYPEm 1 TARGETs  5550,000
T RLP1ITT11.207TI006,207 0.0 T 0,0 006,417 T 04217 0412 7 0,03771000,00
49000, 14956, 3422, .30621, 5576, 492, 8758, 1695, 353, 996,00
0,42 2.68 6495 3,50 04045 0,035 0,040 0,025 995,00 3183,32
T 0.001626 7 T 504 503 505 &0 ~n 0,07 "5304,797B4RAB, 11
—= ®SECNO R,215 7~ — - = N S . S =
3265 DIVIDED FLOW
3470 ENCHOACHMENT STATIONSw  7110,0  10600,0 TYPEs ] TARGET=  3490,000
T B2 2603571006435 040 T 0,0 1006445 0,10 0,037 T0.01771000,00°
49000, 38069, 0, 10951, 14326, 0, 5183, 1727, 361, 1000,00
0,43 2.66 0.0 2,11 0,045 0,035 0,040 0,025 980,00 7207,08
T n.000172 TTTTTROG B0% ~ 80 2 e TTOTTTTT0.07TT3265,04710600,00
'''' ®SECNO R 410 - G "
326% DIVIPED FLOW
3280 CROSS SECTION Red1 EXTENDED 26447 FEET
3470 FNCROACHMENT STATIONSa  7500,0  10990,0 TYPEs= 1 TARGET=  3490.,000
. RL,8l 28,47 1006,47 0.0 0,0  1006.66 0419 0.19 0,03 999,00 N
FTTTTA9000, 8970, 0, TA3030, 4024, 77 047711529, 7T 2118,77 433,77 999,007 e T T I i i
0,51 1.48 0.0 3,73 0,045 0,035 0,040 0,026 978,00 7500,00
04000217 950.  1000s 1000, 2 0 0 0.0 3232432 10990,00
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\ = ‘ . PAGE 16

HFC2 REILEASF NATEN MOV 76 UPDATED APR 1980
ERROR CORR =« 01,02+03404
MODIFTCATTION = S0y51452553354 = O s U S

BERRNRGNINRONORRRERADNORVRBNNPEONBBIRDNONDEDRDRNNIRGES

T AGUA FRIA CHANNEL ¢ 1~10 TO INDIAN SHCOOL ROAD *
T2 IMPROVED CHANNEL W/ N=VALUE®,018 W]ITH MCDOWELL RD BRIDGE '
Y37 T 1100 ROTTOM WIDYH 311 SIDE SLOPES 050 e ’ Ly o S R
J Jl IQBECK ING NINV _!D!RA ________ STRT,___w“METRlENHN_hYlNS Q AwNSEL‘_~___EQ_V =Sl T,
0, 4, [ 0, 0,005000 0,0 0,0 0, 979,900 0,0 |
LT J2 TTNPROF T IPLOTT T T PRFVST T KSECY 'XSECH‘“-“-FN""“"‘ﬂ—ALLDCV_M_ﬁ18W~'——_"”fHNIM“_"—_EXTRACF“"—;""'_—*—“'“_ T
3_-000 0.0 =1,000 0.0 0'9 __0.9 0,0 0,0 0,0 _-_ﬁ._‘.)!(.)__. . oD _ B 5
i
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== CLASS A LOW FLOW

®SECNO S.H60

" PAGE 17
SECNO NDFPTH CWwSEL CRIWS WSELK EQG HY HL oLO0SS BANK ELEV
0 nLonr QOCH OROR ALOB ACH AROB vou TwA LEFT/RIGMT
il TI1ME T VLOR™ TTTTVCH T T T VROR T XNL = ANCH T XWNR “ T WIN T TTTTELMIN T OSSTA T T T T s e
SLOPE xLorPL XLLCH XLORR ITRIAL inc ICONT CORAR TOPWID ENDST
ePRNF 3
"7 CCHV= 04100 CEHVE ™ 70,300 —  ~ 770 - Torn e e RN e a0 - TEw o a
eSECND 5,550 ;
TT7 3470 ENCROACHMEMT STATIONS®  — 9250,0 " 10750,0 TYPEw ™~ 2 "TARGETs ~ 1%00,000 — =, e - )
5.55 10,78 978,78 0.0 979,90 979,90 1.12 0.0 0.0 973,00
690010, ATBNG, 0. 21196, 5242, 0. 3103, 0. 0. 973,00
= 0,0 9412 TTTTO0G0 TTTTTE4B83 T T 04045 TT 04035 T 04,040 T 0407 T 7968,00 7 9292,16 T T T TT— T 7T -
0,004990 0, 0, 0. 0 0 4 0,0 1457 ,R4 10750,00
®SECND S,820
T7°3301 MV CHANGED MORE THAN HVINS — s el N 't R i = =L R = et . N l
x—”'307ﬁ ENCROACHMENT STATIONS® Q250,07 10750,0  TYPEw "~ 0 " TARGET= T1%00,000 " i Elee T i S e
S.R2 10.19 “QK2,19 0,0 0,0 982,76 0,57 2.81 0,09 973.00
69000, AT4K], 0, 21537, 7409, 0, 4111, 227, 33. 973,00
S N0eNS T~ 6481 AN T 5,24 T 0,045 T 0,035 T 0,040 0,035 77 972,00  9250,00 T = T
0001786 1050, 1000, 900, 3 0 0 0,0 1500,00 107%0,00
SSECNDO S,A50
.| 77 3470 ENCROACHMEMNT STATIONSw 7 79250,0 710750,0° TYPE= ~ 7 0 TARGEYw "7~ 1500,000 S T e -
S.A5 R,39 983,R4 0,0 0,0 984,79 0495 1.92 011 975.45
69000, 32471, 0o 36529, 4438, 0. 4438, 419, 58, 975,45
- Ne08 - T.32 0,0 Be23 T 0,045 7 0,035 T 0,040 0,035 975445 9423,39 T T T T~ o
040031R3 8204 820, 820, 2 0 0 0.0 1153.21 10576,60
SPECIAL BRIDGE ey B B
SR xK XKOR COFQ RDLEN RWC BwWP BARFA SS ELCHU ELCHD
L L) 2460 1600400 1100000 - 99400 11276400 3476 971552 . 9FSeds =~ .
CCHVs 0,100 CEWVE 0,300




PAGE 18
SECNO NEPTH CWSEL CRIwS VSELK £6 HY HL 0LOSS  BAMK ELEV
0 QLoM 0CH QROR ALOB ACH AROR VoL Twh  LEFT/RIGHT |
e T IRE e VLOR —VCH=—"VROR~ — XNL. ——XNCH——— MNR' -~ WEN T ELMIN T BETAC S
SLOPE XLOAL XLCH XLORR ITRIAL  IDC ICONT CORAR TOPWID ENDST e
SEr e R e S Y A PR e A . ke fo Twc oo - Sl W
3420 RRIDGE W.S.® 983,68 BRIDGE VELOCITYm, 8,09 CALCULATED CHANNFL AREAm, 8490, '
— EGPRS - EGLWC H3 OWEIR “QPR """ RAREA "~ TRAPEZOID ™ "ELLC — ELTRD !'
ARE A :
0.0 984,99 0.25 0, 69000, 11276, 11696, 9BA.64 990,00 !
——3470 ENCROACHMEMT STATIONSs 925050 "10750;0 " TYPE= " 0 TARGETa ~—1500,000— "~~~ T
S,R6 . AJST 984,09 0.0 0.0 9R4.,99 0490 0,20 040 975.52
69000, 34500, 0e 34500, 4544, 0. 4544, 432, 60, 975,52 ,
e BnE———9:59 00 7.59 0,018 0,018 0,018 0,034 975,52 79422,73 —
0.000532 61 61, 61, 0 0 0 0,0 1154.54 10577,27 I
S A e s e ERL A - b RN
eSECNO 6,330 : |
—-3470 ENCROACHMEMT STATIONSs ™ "9250.0 1075050 TYPE=—"0 “TARGETs ~~~1500,000 "~ "~ = i o
£433 7.84  9R4.S8 040 0,0 985,68 1,10 0,63 0,06 976,74 ;
€9000, 34500, Ne 38500, . 4104, 0, 4106, 633, 86, 976.74 \
e A k) 0,0 Bebl 0,018 03018 0,018 0,029 976,74 ~9430,90 -
0,000736 1100, 1020, 930, 3 0 0 0.0 1138,19 10569,09
eSECND 6,710 ,
—3301 HV CHANGFD MORE THAN HVINS = - - i
——3470° ENCROACHMENT STATIONS®a 92500 1075030 TYPEx——"0 ~TARGET=" ~"1500,000 "~ - = i
6,71 6.53 985,49 040 0.0 987,13 1,66 1,29 0.16 978,96 , :
69000, 34500, 0. 34500, 3361, 0. 3361, HS4, 120, 978,96 -
et Y ol ! N 0.0 10,27 0,018 70,0187 0,01870,025 " "978,96  9434,37 S
0,001424 1290, 1290, 1290, 2 0 0 0,0 1131.26 10565,63
1
eSECNO A,960
TT3470 ENCROACHMENT STATINNS® ™™ 78250,0 71075040 TYPEm ~~ 0 TARGET= ~1500,000 ST
5,96 6.33 987,34 0.0 0.0 989,09 1,75 1,93 0.03 981,01 T
69000, 34500, 0. 34500, 3247, N 3247, 1048, 153, 981,01
0,18 10,62 U0 10,62 0,018 D018 0,018 0,024 981,01 9434,93 ey
0.001594 1280, 1280, 12080, 2 0 0 0.0 1130413 10565,06 i

-~
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|
- ey S s — S - P S—— o S i s s 31207 o S U i - R
SECNOD DFPTH CWSEL CRIWS WSELK EG HV HI, O0LOSS  BANK ELEV P
n G108 aCH QROR ALOB ACH AROR VoL Tws  LEFT/RIGHY ' i
= JIME - VLOA - VCH T VROR T XNL T TTTXNCH T OXNR O UTTTWINST T ELMINT T SSTA ST e
SLOPE XLORL XLCH XLOAR 1TRIAL 1oc ICONT CORAR TOPWIN ENDST
#SECNO 7,120
—— 3470 ENCROACHMENT STATIONSs ~ " 9250,0 " 10750,0 TYPEs 7~ 0 ~TARGET= ~ 71500,0007 ' ""““““‘{
T.12 6,32  9BB.RS 0.0 0.0 990,61 1,76 1.52 0,00  9R2,5 [E
69000, 34500, ﬂ. 3’0500. 32‘?. 01 32“?0 1190- 17“. 98?.53 .
T T 0,20 10464 0,010,646 0,018 0,018 770,018 04023777 982,537 9434.,96" — e
0.001603 950, 950, 950, 2 0 0 0.0 1130,07 10565,04
®SECNO 7,360 ;
3470 ENCROACHMEMT STATIONS= 9250,0 1075050 TYPEe ~ "0 'TARGETa ~~71500,000 il ——
7.736 6,33  990.,Re 0,0 0.0 992.62 1.76 2,01 0,00  9P4,5]
" 69000, 34500, 0 34500, 3241, 0. 3241, 1376, 210, 984,53 ; ‘
N Y 10.65 0,0 10,65 0,018 0,018 0,018 7 0,022 T 984,53 9434,96 = e n L
: 0,001605 1250 © 1250 1250, 0 0 0 0,0 1130.07 10565,03 i
®SECND 7,650
"F—3301 MV CHANGED MORE-THAN HVING =~ 77777 70 s s e S s e T e e e o = e
. JATN ENCROACHMENT STATIONS= Q2sn0,0 10750,0 TYPEs — 0 "TARGET= ~1500,000 L,
; T469 5.5 992,76 992,67 0.0 995,12 2.37 2.32 0elb 987,23
49000, 34500, 0 34500, 2795, 0. 2795. 1535, 240, 987.23 '
ATTTT T T 026 T 12.34 0,0 12.34 0,018 0,01B 70,018 0,021 9BT .23 9436,27 CaE | e ;
0,002621 1150, 1150, 1150, 4 11 0 0,0 1127.44 10563.71
[ . CCHVm 06100 CEMVm 04300 N
®SECNO 7,888
326% OJVIDED FLOW |
~~- 3280 CROSS SECTION ——"""T3B9 EXTENDED ™ 7~ 9,18 FEET i . 8 S e
7 3301 HY CHANGED” MORE-THAN HVING™ = =7 T T e ST e T mm e e s
1= 3470 ENCROACHMENT STATIONSE—— 6850,0 — 1104040 ~ TYPE® ~“~7'1 TARGETM  “4190.000 —  ~ ~ 7 T T e
! 7.R9 9,18 999,18 0.0 0,0 1000459 1441 $438 0,10 1000,00
L 59000, 1175, 0 67825, 530, 0. 7056, 1766, 291, 1000.,00
l.‘””"“'“‘0.31“ 2.21 0,0 9,61 0,045 704035 0,040 0,023 77990,00 7 B636,41 = i e
. 0,004973 1750, 1500, 1450, 3 0 0 0.0 1655455 1)1040,00




- PAGE 20
SECMN DEPTH CwWSEL CRIWS wWSELK EG HV HL oLOSS AANK FLEV
0 QLOR QCH WROR ALOB ACH AROB voL TwA LEFT/KIGHT
TTTTUTIMES VLOR VCH VROR XNL 77T XNCH T T T T XNR WTH ELMIN 777 SSTA o 5
SLOPF XLORL XLCH XLOBR 1TRIAL 10C ICONT CORAR TOPWID ENDST
#SECNO A4180
|77 326% DIVIDED FLOW N 0 % =
3?80 CROSS SECTION B.18 EXTENDED 5,32 FEET
3301 HV CHANGFED MORE THAN HVINS
3AT0 FNCROACHMENT STATIONSs 7350,0 10990,0 TYPEm 1 TARGET= 3640,000
ST RGIB TTTY1,.,32 771005,32 0.0 0,0 ""T006,10 0.79° 5.457 T 0,06 1005,00
5 49000, 13596, 0, 55405, 4108, 0. 7135, 2106, 370. 1005,00
; 0.3_7 3,31 0.0 7.76 0,045 0,035 0,040 NeN2S 994,00 7350,00
LT 040025°%6 T 165047771580, 1550, 4 7o 0 “040 2648,00°10990,00 Sibig
: TTeSECNO R,I9Q0 T T T T ==
. 3685 20 TRIALS ATTEMPTED WSELCWSEL
b 3693 PROBABLE MINIMUM SPECIFIC ENFRGY *
-|T773720 CRITICAL DEPTH ASSUMFED s : et R A My o A ey
: 3470 ENCROACHMENT STATIONSw 7350,0 12950,0 TYPE= 1 TARGET= 5600,000
v I'_'" TT ARG TTTTI0.TA T T1I00S,TATI005,74 T 040 T100664T6 T T 1402 T 0,20 T T 0,07 T1004,00
A 49000, 9279, 26606, 35164, 2766, 2111, 6333, 2119, 374, 1003,00
ol 0,37 3,31 11.66 5.5% 0,045 0,035 0.040 0,025 - 995,00 T3R3,5]
LT AGN0TIAI T TS0, 50, 506 207 9 0T 0,07 T 5545,15712928,66 e
. SPECIAL BPRINDGE
«TT8R T XK TTTTTTTXKOR COFQ~ RDLEN" " "RAWC™ T BWP T " BAREA SE ELCHU ELCHD e
w 1.05 15.50 2.T0 060 6000,00 1100,00 22150400 0,0 993,00 993,00
5 TTeSECNO R,200 T - ST - — e
W CLASS A LOwW FLOW
|
.7 73420 BRIDGE WeSemw 1005,73 " BRIDGE VELOCITY®wy 771311 7~ CALCULATED CHANNEL AREAwy 62383, S & - =
. EGPRS EGLWC H3 QWEIR OPR BAREA TRAPEZOID ELLC ELTRO
o = LT % s ‘AREA i i Ui
. 0,0 1006,8S 0,54 Ce 69000, 22150, 83300, 1010,00 1014,00



. : PAGE 21 |

e e il S YISE. — S v S SERCRNL S S SV o R — oy - Tl e oo B oo o
SECNO DEPTH CwSEL CRINS VSELK EG HV HL CLOSS RANK ELEV )
8} QL OA NCH QROR ALOB ACH AROB voL TWA LEFT/RIGHT !
T T TIME TTTTTVLOR T TTTTTVCHT T VROR ~ " XNL T 7XMCH TTTTTXNR T T O WTNTTTTTTTELMIN T SSTA TR TRy T pevit
SLOPF XLOAL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWID ENDST i‘
!
3670 FNCROACH“E”T STATIOHNS= T2R040 12950,0 TYPE= 1 TARGET= 5670,000 o !
T R, 20 T, 271006627 T 040 T 040 71006485 T 0457 7T 0,097 040 T 1004,00 B P S L
69000. 12113, 20708, 36179, 4057, 2304, TR63, 2124, 376, 1003,00 ’
0,37 2.99 8,99 4,60 0e 045 0,035 0,040 0,025 995,00 7327,06 '
T 050037RO 15, 15, 15, i 0 0T T 0T T 0.0 T T5622,94 712950,00 i R T
= 9SECNO R.,210° " = SSIES. e R T N —Hemn pmwn "5 5 A TN . G e B e 2
. 3470 FNCROACHMFMT STATIONSs 2950,0 B8500,0 TYPE= )| TARGETw 5550,000 !
o B8.21 T 11.73771006,73 0.0 0,0 1007.017 7 0,428 7 0,13 0,037 71000,00 N
69000, 22015, 4]176, 142809, 6865, 524 10291, 2142, 383, 996,00
- 0,38 .21 T.97 4,16 04045 0,035 0,040 0,025 995,00 3061,20
7T T0,001964 504 50% 50, STE ) 0 0,077 '5438,79 BS00,00 =

o eSECNO AL 2185 — - : - Se ke = s

326‘ DXVIDED FLOH v

3470 FNCRGACHMENI STATIONS= 7110,0 1060040 TYPEm 1 TARGET=s 3490,000 :
AT T RG22 TTTTT26.90771006,90 0,0 T040 TT1007.,07T 0416 T 0,05 T 0,017 1000,00 - S
59000, 53265, 0. 15735. 15834, 0o 5518, 2178, 391. 1000,00
0,38 3,36 0,0 2.85 0,045 0,035 0,040 0,025 980,00 7154,03 ]
0,000290 "~ RO, 80, A0, 2 T TTTTTOTTTTTTTTTTD T T T 040 T 3337,64710600,00 AT

| SECNO Ria10 " - ' : < =

.l 3265 DIVINED FLOW

3260 CROSS SECTION Be4) EXTENDFOD 27411 FEET f

3470 ENCROACHMENT STAT]ONSs 7500,0 10990,0 TYPEw | TARGETw= 3490,000 '

- A4l 29,11 1007,11 040 0,0 1007.43 0432 0.32 0,05 999,00 el et A
= G000 ¢ 9956, ~ 0 TTB9044, T 5544, T 0, T 12092, 2613, 464, 959,00
Y 1480 040 4,80 0,045 0,038 0,040 0,026 978,00 7500400

0,000363 9504 1000, 1000, 2 : 0 0 __900 3262,79 10990,00
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|

I # e Nse0ec R aORORRENNORBEO U NOBEE RGN BIRUED RN B RBNRY T et e
HEC? PELEASE DATED NOV 76 UPDATED APR 1980

ERROR CNRP « 01402903504

B . MNOIFTICATION « 50,5149529539584° " SR 8

B ORE I NNIRNINENRRROIRNANNRRRRINBBRPOIRDNRANPRBIINNREON

Tl AGUA FRIA CHANNEL ¢ 1«10 TO INDIAN SHCOOL ROAD ¢

T2 IMPROVED CHAMMEL W/ N=VALUE®,018 WITH MCDOWELL RD BRIDGE f
T3~ - 1100 ROTTOM WIDTH 341 SIDE SLOPES 0100 ~ B e it -t
S ILI UL L .l otk STAR METRIC HVINS ¢ _WSEL AR E ey

0. S, 0 Ny 0,0 0,0 0.0 0, 979,900 0.0
~J2 T NPROF IPLOT PRFVS XSECV XSECH ™ FN ACLOC TBW CANIW —TTRACE S T
T 15,000 040 -1.000 0.0 040 040 0,0 040 0.0 040




l
PAGE 23 g

SECND OFPTH CWSEL CRIWS WSFELK EG HV Hl oL0SS RANK ELEV &
o) QLOR OCH 0RORA ALO@ ACH AROB VoL TwA LEFT/RIGKT oy
& T TIMET ST WAL0R VCH VROR XNL - XNCH XNR WTN ~ ELMINT ™~ SSTA E S o
SLOPF XLLORL XLCH XI.OBR ITRIAL 10¢ 1CONY CORAR TOPWID ENDST ’-»c
#DRNF 4 C
~— CCHVs=s 0¢100 CEWVE — Q0,300 =~~~ 7 Rl SRS . B S e T T e Ry et
$SECND 5,550 |' ¢
—— 3470 FNCROACHMEMT STAT]ONSE" 9250,0 " 10750,0  TYPER — 2 " TARGETs —1500.000 " =~ : B S e S A
%55 11.90 979,90 0.0 979,90 981,23 1,33 0,0 0,0 973,00 g L ite
91000, 59732, Ny 31268, 603A, 0o 3940, 0, 0, 973,00 "’
ST 00 95 8 050 TTTe96T 040857 0503504040 70,0 T T96R,00 9281,00 B e
0.N04652 0, 0. 0. 0 0 0 0.0 1469,00 10750,00 e
e D e D - - . _ - * AR N R S
®SECNN 5,820 C
3301 KV CHANGED MORE "THAN HVING  ~ ~— === = e g RIS ST, - DRI =LA Bt L
s S
|
3470 EHNCROACHMEMT "STAT]IONSSE "9250.0 " 10750,0 " TYPEx — 0 TARGET® 1500,000 " ~ N Gt
S.R2 11,48 983,48 0,0 Ne0 984,20 N.72 2,91 N,06 973,00 ('
91000, 60138, 0, 30862, . 8372, 0. 5074, 267, 33, 973,00 \ oo
T 0anG T T7.18 nen 6,08 0,045 0,035 T 0,040 0,035 972,00 " 9250,00 e e ey
0,001912 1050, 1000, 9N0, 3 o 0 0.0 1500400 10750,00 R«
®SECNN &,R50 C
T340 ENCROACHMEMT "STATIONS® ——9250,0 —10750,0 TYPEs """ 0 TARGET= ~1500,000 : _= i =
5.R5 9.71 985,16 0.0 0,0 9R6.36 1,20 2.02 Nel4 975,45 €
91000, 420824, 04 48176, 5203, 0. 5203, 491, 5A, 975,45 |
T T 0.0 8,2) 0,0- 9.24 0,045 0,035 0,040 0,035 975,45 9418,64 S
0,0032R7 820, B20, 820, 2 0 0 040 1162.72 J05R1,36 , C
- g
SPECIAL BRIDNGE {
SR XK XKOR COFO RDLEN BWC RWP BAREA SS ELCHU ELCHD C
1,05 1,60 2.60 1500400 1100,00 90,00 11276,00 3,76 976,63 . 976,448§

CCHVs 0,100 CEHVE 0,300 S o
®SECNO S5,4,R60 %
CLASS A~ LOW FLOW B L - P




PNG

- . PAGE 24 I'4
SECNO DFPTH CWSEL CRIWS WSELK EG HY HL 0L0SS HBAMK ELEV {
0 QLOH NCH ORORA ALOB ACH AROB voL Twa LEFT/RIGHT ‘
TTTTUUTIME CTTTOVLOR TTTTVCH TTTTVROR TUTTTUXNL U TTTUXNGH T T XNRT T TMTIN T T T URLMINT T OSSYA T T g e SRR
SLOPE XLORL XLCH XLOAR ITRIAL Inc ICONT CORAR TOPWID ENDST z
3420 RRIDGE W,S.m 984,92 BRINGE VELOCITYm, 9,22 CALCULATED CHAMNNEL AREA=, 9826,
T EGPRS 7T TTTEBLWC H3" QWEIR ~ 777 QPR T 77T BAREA  CTRAPEZOID™ T T ELLC  ELTRD i T T T T g
AREA .
| 0.0 9mA62 0,36 0, 91000, 11276, 11696, _ 9B6.64 990,00 SR - Iy
|
1
T3AT0 ENCROACHMEMT STATIONS® ™ 6280,0 10750,0  TYPEm 0 TARGET= ~1500,000 ———— <4
54R6 9,98 965,50 0.0 0,0 986462 1.12 0.26 0e0 975.52 v
91000, 45500, 0 45500, 5359, 0. 5359, 506, 60, 975,52 {
T T 0,07 7T BL49 0,0° He09 06018 T 0,018 T 0,01BTTT0,034 975,52 T9417,67 R P
0,000539 61, 61 61, 0 0 0 0,0 1164,65 105R2,32 {
®SECNO 64330 . . I
|
"""" JAT0 ENCROACHMENT SYATIONS® 7~ 92%0,0 " 10750,0 TYPEs 0 TARGET= ~71500,0007 =~~~ S
6,33 9.23 985,97 040 040 987,31 1,34 0,63 0,07 976,74
91000, A5500, 0, 45500, ° 4896, 0, 4896, T45, 87, 976,74 \
= 0,10 777 9,29 0.0 9,29 0,018 0,018 0,018 0,029 976,74 9427,03 T
0,000716 1100, 1020, 930, 3 0 0 0,0 1145,94 10572,97 !

SSECNO 4,710

330} HV CHANGED MORE THAN HVINS —777 e R R i I

TTTIAT0 FNCROACHMENT STATIONS® 7 9250,0 10750,0° TYPE=— — 0 " TARBET= ~71500,000  ~ . T
6,71 T.82 986,78 0.0 0,0 988470 1.92 1.21 0417 978,96 . (
9jno0, 45500, 0o 45500, 4092, 0. 4092, 1011, 121 978,96
T 0,13 7T 1,127 0.0 T T 1141277060187 70,0187 0,018 T 0,025 978.96 9430,72 T TR
0001293 1290, 1290, 1290, 0 0 0 0,0 1138,55 '0569'27 ' (

®SECND 6,960 : il

T 3AT0 ENCROACHMEMT STATIONSK Q250,07 10750,0  TYPE® """ 0 TARGET= ~'~1500,000 " =~ ° _ . "l
6.96 T.02 98R,43 0,0 0,0 990,58 2,15 1.81 0,07 9A1,01 (
91000, 45500, 04 45500, 3868, 0. 3JA68, 1245, 154, 981,01
i 0,16 11.76 0,0 11,76 0,018 0,018 0,018~ 0,024 981,01 9431,84 SRRl

0,001557 1280, 1280, 1280, 2 0 0 0,0 1136,32 10568,16
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B B A L e G e i, L T L. Sy S e N RF T . R e
1 SECNO DEPTH CHSEL CaIws WSELK E6 HV HL OLOSS  RANK ELEV
0 OLOR 0CH uROR ALOB ACH AROH voL TwA  LEFT/RIGHT
T TIME T VLOR T TTVCH CTTTTTVROA T T XNL T XNCH TTTTXNR TUUWIN TTTTOELMIN T SSTA . g s ]
SLOPF. xLonL XLCH X1.0BR ITRIAL  1DC ICONT CORAR TOPWID ENNST {
i L O S RO« =S it e ] g B =
®SECNO 7,120
— 3470 ENCROACHNENT STATIONS= ~—9250,07 10750,0° YYPE= "7~ 0 TARGET= ~1500,000 "~ R
7.12 7,38 989,9) 040 0,0 992,09 2.18 1,50 0,01 982,53 |
91000, 45500, Ne 45500, 3R41. 0, 3841, 1413, 179, 982,53 |
J 0018 11,85 0,0 T 11LAS 0,018 T 0018 T 0,018 7 70,0237 9824537 9431,97 SIS R
; 0,0015%4 950 050, 950, 2 n 0 0.0 1136405 10568,02
$SECNO 74360
~" 3470 ENCHOACHMENT STATIOMS® 7 9250,0 1075040 TYPEw ~ "~ 0 TARGET= = ~71500,000 — : S e
T.6 7.37 991,90 0.0 0.0 994,09 2.18 2.00 0,00 9R4,53
91000, 45500, N, 45500, 3R36, 0. 3836, 1634, 211, 904,53
e 0,71 " 11486777770,0 T 11486 T 0,018 77T 0,01R 7T 04018 1 0,022 T 964453 9432,00° S L e T
0.001601 12504 1250, 1250, 2 0 0 0,0 1136,00 10568,00 ]
OSECND 7,650
T 3301 HV CHAMNGED MNRETTHAN HVINS el Sa S e T e A g gl =T e : B D i e ey ;
- 3470 ENCROACHMEMT STATIONS® ~779250,0 " 10750,0° TYPE= "~~~ 0 TARGETa ~1500,000 ' - N e
7,65 6.6k 993,69 993,66 040 996,60 2491 2,30 n.22 9R7.23
91000, 45500, De 45500, 3326, 0. 3326, 1823, 261, 9HT,23
ol 0,24 T 13,687 77770,0 T 13,687 770,018 70018 T 0,018 7 70,0227 987,237 9433,43 7 K 0 R
. 0.002548 1150, . 1150, 1150, 4 1 0 0,0  1133,13 10566.56
CCHV= D100 CFHVm 04300
b *SECNO 7,RAS
|.["=" 3280 CROSS SECTION " ~"7.89 EXTENDED 10,38 FEET ™~ "7 ) o =% £~ IR
l. T 3301 HV CHANGED MORE THAN HVINS LA I i o =y — oml o [ S < PR SR A e S N 3 g
i«‘"" 3470 ENCROACHMENT STATIONSs ~""6R%0,0 ""11040,0 ~TYPE= ~~~ 71 TARGET= ~""74190,0007 -~ L s . PR I e e
: 7,89 10,39 1000,39 998,84 0.0 100192 1,54 5.19 0,14 1000,00
Lo 91000, 5812, 0. B851R8, 2223, 0, 8299, 2128, 336, 1000,00
| |=— 0,287~ 2.81 0,0 10,26 0,085 — 03035 0,040 040237 990,00 " 7165,20" =g il e e
1 0,004649 1750, 1500, 1450, 6 11 0 0,0 3874,80 11040,00
I
, - A — st o -
;-,
|
i P —_— —_— —
|
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SECNO DEPTH CWSEL CP1WS WSELK £6 HV ML NLOSS  BANK ELEV
fis 0 OLOR 0CH QROR ALOB ACH AROB voL TwA  LEFT/RIGHT
bl xRN INE YL 08 VCH” VROR XNL = ~TTTXMCH “XNR WTN ELMINT 7~ SSTA ST
l- SLOPF XLOPL XLCH XLORR ITRIAL  INC ICONT CORAR TOPWID ENDST !
L el e S REUE. S e .
{ #SECNO P,)1RAD
| s
|.|=""3265% DIVIDED FLOW e o W v 't e

.| 3280 CRANSS SECTION 8418 EXTENDED 6439 FEET

3301 Hv CHANGED NORE THAN HVlNS

0 3470 ENCROACHMENT STATIONS= 7350,0 10990,0 TYPE= 1 TARGET= 3640,000 '
| =" """ B,18 777 12.3971006.39 0,0 0,0 TI007.22 T 0,R3 T 5,237 T N,07771005.00 .

r 91000, 23RI32., 0, . 67168, 6288, 0. 8199, 2582, 476, 1005,00

| » Nyl 3.79 040 8.19 0,045 0,035 0.040 0,025 994,00 T350,00

= 04002510 16500 1580, 1550, - 27T T T TTTT0,077 3611.80710990,00 T

i .

W|TTT#SECNO RIQO0TT T T . S B - g K R e - i R

Lo 3470 ENCROACHMENT STATIONSs 7350,0 12950,0 TYPE= ) TARGET= 5600,000

T TRL19TTTT114T4T 1006, 74 0.0~ 0.0 7710074397 7 0,66 70,16 T 040271004.00 e i =

l. 91000, 185R9, 24015, 4R326, 5179, 2474, 9214, 2600, 481, 1003.,00

ol 0,34 2,59 9.74 5.24 0,045 0,035 0,040 0,025 995,00 7350,00 :
W[TTTT0,004033) S0 50, 50, ra 0 0T T T 0,0 5500,00 12950.00 ” i

M SFECIAL BRIDGE

CTTUGRT XK T “XKOR COFU RDLEN" BWC ~ BWP T "BAREA SS ELTHU ELCHD e
P 105 15.50 2,70 00 6000,00 1100,00 22150.00 0,0 993,00 993,00
\., T WEECND RL,200° R ae s AR L) B e
CLASS A LOW FLOW
\u‘”‘3620‘nproct’w.s.-‘“”i006:72‘BRIDBE’VELOCXTY-.‘““‘*1;35""“"ancunATEU"CHANNFL AREAmy 67233, S R
| !
l" FGPRS EBLYC H3 OWEIR QPR BAREA  TRAPEZOID ELLC ELTRD
s e s T st e e gy S e e g e e pREA T e e TRELR s
)i 040 1007.,54 0426 0 91000, 22150, 83300, 1010,00 1014,00
' :! 3470 FNCRPOACHMEMT STATIONS= T72R0,0 1295040 TYPE®= 1 TARGET= 5670.000 iy ]
wf T BP0 11 R98ETI DRAL YR 5 - 04l — 040 T 100756 T 054 7 0147 0,077T1004500
) o °1non. 19768, 22730,  4R502, 5809 2563, 9920, 2606, 483, 1003,00
. 0,34 3,40 a.87 4.69 0,045 0,035 0,040 04025 995,00 7280,00 = W L
7T 053003194 154 15% 15% 0 0 0 0,0 $6T0,00 1295000
|




.
|

| : : PAGE 27
SECNO DEPTH  CWSEL CRIWS WSELK 6 HY HL OLOSS  RANK FLEV E
| 0 oL oA 0CH OROR ALOR ACH AROB voL TWA  LEFT/RIGHT :
s TIME 77 VLOR 7777TVCH 7T VROB T XNL TXNCH TOXNR T WTN T ELMINT T SSTA ™ B S e T
i SLOPE xLoPL XLCH XLOHR ITRIAL  INC 1CONT CORAR TOPWID ENDST
o e u Sl s SRl B Se Y o, A =, ISR A o
*SECNO R,210
| T734Tn ENCROACHMENT STATION!S® ~~ "2950,0 ~ R500,0 TYPE= ~ 1 TARBETs 5§550,000 ) D e
a,21 12,35 1007,35 040 0,0  1007,68 0,33 0.13 0,02 1000,00
i 91000, 30291, 4780, 55929, 8449, 561, 12082, 2629, 490, 996400
T T 0435 TTTTT358 TTURIS2 T T4, 63 70,0857 0,035 0,040 70,0257 995,00 T 2950,00 R
0.002048 50, 504 50, 2 0 0 0.0  5550,00 8500,00

#SECNO R,?215

T 3265 DIVIDED FLOW™ 77 iy [ el = O A 0 F T R O R T .

TTT3470 ENCROACHMENT STATIONS® 7 T7110,0 7 10600,0 " TYPEw 1 'TARGET= TT3490,000 7 T T T el T o
n,22 27.52 1007,52 0.0 0.0  1007.76 0,76 0.06 0,01 1000,00 :

91000, 69914, 0, 21084, 17544, 0, 5887, 2670, 498,  1000,00 !

== 0,15 "~ "=3,99""""0,0 " 3,58 """0,085 0,035 0,080 " ""0,025"980,00 ~T110,00 = e
| Na00N4?23 RO RO, 80, 2 0 0 0,0 3403,23 10600,00 o

. \

. ®SECND R,410

3265 DIVIDED FLOW - PSRN B L LI Eay e R = - S

3280 CROSS SECTION He81 EXTENDFD 27 .82 FEET
l
| JAT0 ENCROACHMENT STATINNS T500.,0 10990,0 TYPEm 1 TARGET= 3490,000
- B8] 77T P29,R2 TT100T,R2 040 T Ne0 "71008,28 7 0486 0,46 0eD777°999,00 e S
' 91000, 15715, 0, 75288, 7246, 0, 12721, 3154, 572, 999,00 A
0.1 2.17 0,0 5,92 04045 04035 0,040 DyN2b 978,00 7T500,00 !
T 04000519 9%0. 1000% 1000 ; 2 0 -0 Gy073296,55710990,00 T




-~

- PAGE 28
I.QOIQlllbb66DlGOObiodDOQOIOO“6“!0noblndbol&lﬂll“b'“—“—_"""“‘_”" S e T £ v i Sl
HFC2 RELEASE DATED NOV T6 UPDATED APR 1980 :
i EPROF CORP = 014902,03,04
—= “ MADTFICATION = 6§045]1452y53y564 ~ 0 T ommmem s T gz ¢ et i - b s e M
Il A R R Iy sy s XXX Y A TN R R A R X X X R X ]
‘ NOTE= ASTERISK (@) AT LEFT OF CROSS«SECTION NUMRER INDICATES MESSAGE IN SUMMARY OF FRRORS LIST f
I
PR o ) . TN S AT = R -
il
1100 ROTIOM WIDTH 311 SI |
|~ SUMMARY PRINTOUT TARLE 120 - B P S SR e T L T = T
5 SECNO CVWSEL — EG VCH JOK#S TTTODFPTH TTTOPYID TLSTA RY T USTCML T XLRFL C T STCHR PREL
5 5,650 974.HR 975,40 0,0 49,864 6.8R  1113.31 040 0,01 1P0N0,07 973,00 10000,00 973,00
l T T OR,R50 TTT9TT7.63 978,54 0,0 49,97 T 9,63 T 144R.16 0.0 0,01 10000,00"7973,00 10000.00 973.00
. 54550 97R, TR 979,90 0.0 49,90 10578 18457,84 0,0 0,01 10000,00 973,00 10000,00 973,00
el AT mER0 979,90 9A),23 0,0 49,52 11.90 1469,00 0,0 0,01 10000,00 973,00 10000,00 973,00
— HET. . Ll o . L o e L - !
1 5.R20 977,49 97766 040 11.99 S5.49 1097,46 0.0 0,01 10000400 973,00 100N0.N0O 973,00
! S k20 9A( (KT 9R1 .26 ‘0.0 16,33 (K] 1500,00 0.0 0,01 10000,b0 973,00 100600.00 973,00
AT URLR207T 7T 982,419 T 982,76 0.0 T17486 TTT10,19 77 1800,00 0.0 0,017 710000,00 7 973,00 10000,00 973,00
‘ S.R20 9R3,48 9R4,20 0.0 19.12 11,40 1500,00 0.0 0,01 10000,00 973,00 10000,00 973,00
‘—-—————-———-g.nsn*"‘"q79'01“—“—"979.3}" 0,0 40,817 3,56 7 111R,46 0.0 D,D1 " 10000,00 975,45 10000,00 975,45
‘| S RSN 982,41 93,15 0,0 31,1R 6,58 1143,03 0.0 0,01 100n0,0n 975,45 100n0,00 975,45
o 5,R50 9RI, U4 9R4,79 0,0 31,83 8,39 1163,21 - 0,0 0,01 10uv00,00 975,45 10000,00 975,45
T B RS0 985,167 986,36 0,0 32.87T 79,7 7116272 0,0 0,01 T 10000,00 " 975,45 10000400 ~ 975,45
- 5,660 979,10 979,44 0,0 7.25 3,58 1118,57 0.0 0,00 10000,00 975,52 10000,00 975,52
TR LRE0 TTU9R2, 617 9R3,29 T T 040 5,31 7 77,0077 71143,R4 0,0 0,001 ~10000,00" 7 975,52 10000,00 975,52
. 5.R60 GH4 409 9R4,99 0.0 5,32 8,57 1154 454 0,0 N,01 10000,00 975,52 10000,C0 975,52
S RE0 985.50 9R6 .62 0.0 5.39 _9.9R  )1164,65 0,0 0.01 10000,00 975,52 10000,00 975,52
64330 979,91 9R0 .38 0,0 11.33 3,19 1112,25 0,0 0,01 10000,00 976,74 10010,00 976,74 ;
6,330 9A3,17 R4, 00 0,0 7.7A 6.39 1130,07 0.0 0,01 10000400 9T6.74 }N000,0N  9TA, TS
; T 6.730 T QR4 (SR TTT 9AS,6R T 0,07 7436 T 7,847 113R,19 0,0 0,01 10000,00 T 976,74  100N0,060 9TE,TA
i 6,330 9HR .97 L 0.0 7.16 9.23  1145.9& 0,0 0,01 10000,00 975,74 10000,00 97K, 76
P 6, 710 T QR LT T QR2.36 T 0,0 T 20,43 T 2,76 77 1109,94 0,0 0.0] ~}0N00,00 "7 S7RA,96 10000,00 9TR,96
6,710 9R4,19 9R5, 54 0.0 16417 5.23 1123.93 0.0 0,01 10000,00 978,96 10000,00 §78,95%
: 6,710 985,49 9RT,13 0,0 16,24 6.53 1131.26 0,0 0.01 10000,00 978,96 100N0,00 9TR,96
TR LTIO0 T T 9RALTR 9PB, 70" 0,0 12,93 "71.82 71138,55 0.0 0,01 10000.,00 T 978,96 10000,00 97TR,96
|
6,060 986,02 9R4, 54 040 14,25 3.01 1111440 0.0 0,01 )0000,00 981,01 10000,00 981,01
T 4,060 A6 ,26 T QAT 6D 0.0 16,01 7TTT75,25 T71124,00 0,0 0,01 “10000,007 981,01 10000,00 981,01
6,960 9AT 434 9R9,09 040 15,94 6433 1130.13 0,0 0,01 10000,00 981,01 10000,00 981,01
. 6,960 988,43 990,58 0,0 15,57 T.42  1136,32 0,0 0,01 10000,00 981,01 10000,00 981,01




i , PAGE 29 C
SECHO CWSEL - EG VCH 10Kes DEPTH  TOPWID CLSTA AW STCHL XLEFL STCHR RREL .. ©
L]
e X 2D RS, A B 0.0" 16,547"""2,92 """ 1110,7R 0.0 0,01 7 10000,00 "7 9R2,53  10000,00 982,53 .|
7.120 987,78  9R9,12 0.0 15,89 5.25  1124,07 0,0 0,01 10000,00 962,53 10000.00 982,53 | .
7,120 9AA,RS 990,61 040 16,03 6,32 1130.07 0.0 0,01 10000,00 982,53 10000,00 982,53 ||
T Tl TR G902, 09 T T 0.0 T T 15,947 7,387 7113605 0.0 0.017710000,00 77" 9R2.53 ~10000,00 982,53 .’
: IC‘
7,360 9AT,47  9RB,0? 040 15,60 2.96  1111.02 0,0 0.01 10000,00 986,53 10000,00 954,53 |
T T 7360 ARG TTTTTU991 011 T 0007 T 16403 77T 5,24 7112640077 0,07 70,01 T10000.00 " 984,53 10000,60  9R6,53 7 .
7,360 990,86 992,62 0.0 16,05 6.33  1130,07 0,0 0,01 10000,00  9R4,53 10000.00 986,53 |
74360 991,90 994,09 0.0 16401 7.37  1136.00 0.0 0,01 10000,00  9H4,53 10000,00 986,53 '
74650 9R9,73 990,55 040 30,69 2,50 1109,09 0.0 0,01 10000,00  9A7,23 10000,00 987,23 : (O
7,650 991,78 993,63 040 21.22 4.55  1121.53 0.0 0,01 10000,00  9R7,23 10000,00 987,23 .
Teh50 T 992,767995,12 040 26.21 T 5453 7 1127.64 0.0 0.01"7100600.00 " 9B7,23 10000,00 9A7,23 -
7,650 993.69 996,60 0.0 25,6A 6.46  1133.13 0.0 0.01 10000,00 987,23 10000,00 987,23 | (
T T U7T.RRS T 995,28 995,70 0.0 36,72 75,287 1001,57 0.0 0,017 10000,00 ~71000,00 10000,00 1000.,00
7 RS 997.99 999,08 040 47,61 7.99  1019,96 0,0 0,01 10000,06  1000,00 10000,00 1000,00 ; ¢
T.R85 999.18 1000.59 040 49,73 9.18 1655,55 0,0 0,01 10000,00 1000,00 10000,00 1607,00 Ly
T T OTWRBS T T1000439 TT1001,92 7T 060 T T 46449 TTTT10,39 T T 3674.80 T 0.0 0,01 "10000,00 T"7100ND,00 10000,00 1000,00 ”_|~
o
Re180 1000.42 1001.01 0.0 31,44 6,42 1030,43 0,0 0,01 10000,00 1005,00 10000,00 1005,00 { )
TTTTTTTRALIB0TTTI004.00 TT1008,79 0,0 28,89 10,00777°2479,7677 777 0,0 777 0,01 10000,00 7 1005,00  10000,00 1005,00 | |
R.180 1005,32 1006410 0.0 25,86 11.32 2648,00 0.0 0,01 10000400 1005,00 10000,00 1005,00 I
AaTHO  1006,39  1007,22 0,0 25410 12,39 3611,88 0.0 0,01 10000,00  1005.00 10000,00 1005,00 | '
. Re190  1004,14  1006,74 7.25 42,23 9.14  3496.56 0,0 0,01  9730.00  1004,00 10090,00 1003,00 | @
. A,190  1005.39 1006419 10,01 57.12 10,39 5430,45 0,0 0,01  9730,00  1004,00 10090,00 1003,00
T T R N TTTLO0S, AT N006,T6T 11,6677 43 10,74 7 5545,15 0,0 0,01"779730,00 ~71004,00 ]0090,00 1003,00 .
_R4190  )006.Te  1007,39 9.74 40,33 11,76 5600,00 0,0 0,01  9730,00  1004,00 10090.00 1003,00 =
T T RL200 7710044397 1004, 7R 64157777 28,21 77777 9,39 77 3903,57 0.0 0.01 77 9730,00" 1004,00 10090,00 103,00
Ru200  1005,76  1006,26 8419 35,07 10,76 5549,56 0,0 0,01  9730,00  1004,00 10090,00 1003,00 C
R,200 1006427  1006.65 8499 37,80 11,27 5622,9 0.0 0,01  9730,00  1004,00 10090,00 1003,00 y
T RL200 7771 006,99 7 1007,54 “R.87 31,94 11,9977 5670,00 040 0,01779730,00 T°1004,00 10090,00 1003,00 !
o
Re210  1008,79  1004,89 4,60 9.15 9,79  4796,21 0.0 0.01  $550.00  1000,00 5610.00 996.00 |
T RL210 TTI00A, 20771006, 61 6495 16426 11,20 "7 5306,79 0,0 0,01 5550,00T"1000,00 5610,00 996,00 | -
Re210 1006473 1007.01 7.97 19.64 11,73 5438,79 0.0 0,01  5550,00  1000,00  5610,00 996,00 | O
Re?10 1007435  1007,6A 8452 20,48 12,35  5550,00 0,0 0401  5550,00  1000,00 5610,00 996,00 |,
Ae?15  1004,A8  1004,90 0,0 0,27 24,88  2715,05 0.0 0,01 10000.00  1000,00 10000,00 1000,00 |° @
Bs215 1006435  1006.45 040 1.72 26,35  3265,06 0.0 0.01 10000,00  1000,00 10000,00 1000,00 i\,
----- Re2157771006.9071007,07 040 2.90 26,90 TT3337,64 70,0 0,01 710000,00°771000,00  10000,00 1000,00 ~~|-
84215  1007.62  1007,76 040 4,23 27,52 3403.23 0,0 0,01 10000,00 1000,00 10000,00 1000,00 |
T RLAL0TTTI004,90 10044937 040 T 0,33 "7 26,90 1358420 0,0 0,01 710000,00 ~~999,00 )0000,00 999,00 -
Ae410  1006,47  1006,66 040 2611 28,47 3232.32 0,0 0,01 10000,00 999,00 10000,00 999,00 =
Bs410 1007411  1007,43 0,0 3.63 29,11 3262.79 040 0,01 10000,00 999,00 10000,00 999,00 .
ST R, 410 1007,821008,28 0,0 5,19 29,827 3296,55 040 0401710000,00 -~ 999,00 °10000,00 - 999,00 - |-
c

== e e T ———




PAGE 30 @
C
T OSUMMARY OF ERRORS 77 7T T T T T T s e e e T e e —:
C
T CAUTION  SECNO= "~ 7R,190° " PROFILE= 1 CPITICAL NDEPTH ASSUMEN e s — A e e
CAUTION SECNN= R.190 PROFILFE | PROAARLE MINTMUM SPECIFIC EMERGY el s
CAUTION SECHN= Re190 PROFILEx 1 20 TRIALS ATTEMPIED TO RA|ANCF “wSEL o :
TCAUTION SECMO® 7~ R,190 PROFILEm 2 CRITICAL DEPTH ASSUMED oy CRIRRRE e et Sl
COUTION SFENOm Re190 PROFILEw 2 PROHABLE MINIMUM SPECIFIC EMERGY : | C
CBUTION SECNO= ° 8,190 PROFJILEm 2 20 TRIALS ATTEMPTED TN RALAMCE WSEL : RSP T
T CAUYION T SECNO® —  B,1907 PROFILEm= 37 CRITICAL DEPTH ASSUMEnH ~— 7~~~ —— =
CAUT[ON SECMOwm Ay190 PROFILEm 2 PROBABLE MINIMUM SPECIFIC EMERGY . C
CAUTION SECNOm Be190 PROFILE= 3 20 TRIALS ATTEMPTED TO RALANCE WSEL ] 7 el




ATTACHMENT 7.5

HEC-2 RESULTS FOR REVISED
CONDITIONS WITH BRIDGE
AND CHANNEL S = 0.0002'/,

Q 10 = 16,000 cfs
Q 25 = 49,000 cfs
Q 50 = 69,000 cfs
Q100 = 91,000 cfs
SUMMARY
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STENIN R A

L R Y Ry Y R L R L L R T a p N
F——— HEC2 RELEASE DATED WOV 76 UPUATED APR 1980
ERROR CORR = 01402403404

' MODIFICATION « S0451952+53,54

.....Ilﬂ...DI...‘.0....lO0..I.....ID.......C...I.. —

|

¥ AGUA FRIA CHANNFL ® J=10 TO INDIAN SHCOOL ROAD o

T2 THPROVED CHAMNEL W/ N=VALUF=,022 WITH MCOOWELL RD BRIDGE

‘_ 13 1100 ROTTOM WIDTH 3t) SIDE SLOPES Ql0 eFINALe
S oy T - ) SN
| J1 ICHECK 1~N0 NTNV IDIR STRT METRIC
ol
i Cee 0. 2 0, — Dy 04000200 0,0
I J2  NPROF 1PLOT PRFVS XSECV XSECH FN
i
i 1.000 040 «1,000 0.0 0.0 0,0
J3  VARIABLE CODES FOR SUMMARY PRINTOUY
120,000 0.0 0,0 0,0 0,0 0.0
it E— - -
| (*) ] 4,000 16000,000 49000,000 69000,000 91000,000
NC 0,050 0,05u 0,050 0.0 0,0
X1 14150.,000 S.000 100n0.,000 10000.,000 50,000
"l GR _ _ Q9H 820 9390,000 978,820 9450,000 978,820
NC 0,022 n,022 0,022 0.0 0.0
i X! 142000,000 n,0 10000,000 10000,000 50,000
X1 143000,000 n,o 10000,000 10000,000 100,000
X1 143800.,000 0,0 10000,000 10000,000 H0,000
X1 1450004000 040 10000.00C 10000,000 120.000
! X1 146000,000 n,o 10000,000 10000,000 100,000
X1 148000.000 0,0 10000.0C0 10000,000 200.000

50,000
10000,000
0,0

50,000

100,000

BO,000

120,000

100,000

200,000

18w

0, 9

50.000
978,820
0,0

50,000

100,000

B0.,000

120,000

100,000

200,000

WSEL Fo
86,400 0.0
CHN]M I1TRACE
0,0 0,0
0,0 0,0
0,0 0,0
0.0 0.0
0.0 0.0
10550,000 998,820
0,0 0,0
0,0 0,007
0,0 0,020
0,0 0,016
0,0 0,024
0,0 0,020
0,0 0,040

PAGE

oo
e o
© o

0,0
10610,000
0,0

0,0

0,0

0,0




|

O

e

|
|-
|
|
|

X1 150000,000

X1 156300,000
X1 15R8000.,000

X1 160000.,000

X1 161000,000

162000.000
X1 163000.000
164000,000

X1 164500,000
6R 999,300
0050

X1 1650004000
NC 0,022

X1 165400,000
X1 166000,000

X1 167200.000
GR 1003,000
GR 1003.000

X1 16H900,000

Xl 170600,000

00N

060

S5.000
93904000
0,050

0.0
n,022

0.0

0.0

9,000
9390,000
10120.,000

10000,000

10000,000

1M000,000
10006,000
10000,000
10000.,000
10000.000
10000,000

10000.000
979,300
0.050

10000.000
0.022

10000,000
10000,000

10000,000
9H3 340
983,340

10000,000

10000,00C

10000,000

10000,000
10000,000
{oonn.nooi
10000,000
10000,000
10000,000

10000,000

10000.000
9450.000
0,0

10000,000
0,0

10000,000

10000,000

10000.000
9450,000
10120.000

10000.,000

10000,000

200.000
Ll
170.000
200.000
100,000
100,000
100,000

100,000

50,000
979,300
0.0

50,000
0,0

40,000
60,000

120.000
983,340
943,340

170000

170,000

200.000
630,000
170,000
200,000
100,000
100,000
100,000
100,000

50,000
10000,000
0.0

50,000
0,0

40,000
60,000

120,000
10000,000
10550.,000

170,000

170,000

200,000

630,000

170,000

200,000

100,000

100,000

100,000

100,000

50,000
979.300
0.0

50,000
0,0

40,000

60,000

120,000
983,340
1003,340

170.000

170,000

0,0

0,0

10550,000

0,0

oo
e o
oo

0.0

0.0

10050,000
10610,000

0,0

0,040

0,026

0,034

0,040

0,020

0,020

4,000
0,0

0,008

0,012

0,0

1003,340

0.0

0-03‘

0,034

PAGE -

0,0

0,0
10610,000
0,0

o0
e o
oC

0,0

0,0
10050,000
0.0

060

2

(



o s ~EL g8

[ e

X1

X1

173300,000

176000000

S el
i
| X1

“f_”m"

X1

X}

. x1
GR
: GPR

X1
GR

X1

GR

- X1

- X1\

180000,000

184000,000
100e,000

1850004000

186000.000
1003,700
1003,700

187000,000
10034700

188506.000
1003.800

189000,000
0,050

1895004000
0.022

190000,000
191000,000

192600,000

193000,000

0.0 10000,000
n,0 10000,000

0.0 10000,000

S.000 100004000

9390,000 BRI 680 —

Ol 10000000

9,N00 10000,000
9390,000 YH3. 720
10120,000 GR3,720

5,000 10v00,000
9390,000 YH3,T40

5,000 160004,000

9390,000 9H3, 770
0.0 10000.000
0,050 0,050
0.0 10000,000
0.022 0,022
0,0 10000,000
) 10006,000
0.9 10000,000
0,0 100060,000

10000,000 270,000
10000.,000 270,000
10000,000 400,000
10000.000 400,000
Q450,00 - 983,680
1J0000sU0OL 100000
10000,000 100,000
9450,000 9H3,720
10120,000 983,720
10000.000 100,000
9450,000 983,740
10000,000 150,000
9450,000 943,770
10000,000 50.000
0,0 0.0
10000,000 50,000
0,0 0,0
10000,000 50,000
10000,000 100,000
10000,000 100,000
10000,000 100,000

270,000

270,000

400,000

400,000
10000,000

100,000

100,000
10000,000
105%0,000

100,000
10000,000

150,000
10000,000

50,000
0,0

50,000
0,0

50,000

100,000

100,000

100,000

270,000

270,000

400,000

400,000
983, 6R0

100,000

100,000
983,720
1003,720

100,000
983,740

150,000
983,770

50,000
0,0

50,000
0,0

50,000

100,000

100,000

100,000

0,0

0,0
10550,000

0.0

0,0
10050,000
10610,000

0.0
10550,000

0.0
10550,000

(=}

oo
e« o
oo

0,054

0,054

0,080

o.o
1003,680

0,020

0,0
1003,720
040

0.0
1003,740

0.0
1003,770

4,000
0,0

0,125
0,0

0,125

0,250

0,250

0,250

PAGE

0,0

0,0
10610,000

0,0

0,0
10050,000
0.0

0,0
10610,000

0,0
10610,000

(=]
o ®
oo

oo
. e
©c o




X1 194000.000

X1 196000,000

198000.000

RS S

100,000
200,000

200,000
Vo0

oo
(=X -1
Qo
oo
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e e s ——— PAGE -5 -
l P
i R SECNO—— OFPTH —— ~CwSEL-— CRIWS —— NSELK-— €6 HY HL OLOSS  BANK ELEV [
il ¢ oLos oOCH WROR ALOB ACH AROR voL Twa LEFT/RIGHT r
% TIME VLOR vCh VROR XNL XNCH XHR WIN ELMIN SSTA !
'} - SLOPE- XLOBL XLCH xLORF ITRIAL - IDC 1CONT CORAR TOPWID ENDST
.
|
T SPROF- Y —— s e —— - —
( i ®SECND 14150,000
F— 14150,00 B.28 987,10 0.0 986,60  9RT,)e 0,05 0,0 0,0 978,82 -
c 1) 16000, RONO0, 0. ROOC, 4656, 0. 4656, 0, 0, 978,82 i
i 0,0 1.72 0,0 1.72 0,050 0,050 0.050 0,0 978,82 9425.16
04000203 — 50, 50, 50, — ——4 — o 3 0.0 1149,67 10574,.83
O 3
.~ ®SECNO 142000.000
i 142000.00 H.26 987,10 0.0 0,0 987,15 0,05 - 0,00 0.0 978,63
: 16000, 8000, 0, 5000, 465R, U, 4658, 11, 1. 918,83
i 0,0) 1.72 0,0 1.72 0,022 0,022 0,022 0,022 978,83 9425.15
- 0.000039 50. 50, 50, 0 0 0 0,0  1149,69 10574.84 :
R
- *SECND 142000,000
" 143000,00 .26 987,11 0.0 0.0 987,15 0.05 0,00 0.0 974 .85
Lo 16000, RONO. 0. 8000, 4650, 0. «650, 32, ‘e 918,85
[ 0,02 1.72 0,0 1.72 0.022 0,022 0.022 0,022 97R.B5 9425,20 '
o 0.000039 100, 100, 100, 0 0 0 0.0 119,61 10574,80 {
| i
*SECNO 143800.000 .
L 143800,00 . B.25 . 9BT,1)- - 0.0 - 0.0 987.15 0,05 0.00 0.0 978,86 M
, B 16000, R000, 0, #0000, 4637, 04 4637, 49, 6, 976,86
t 0,04 1.73 0.0 1.73 0.022 0,022 0,022 0,022 978,86 9625,26
‘ 0,000040 Hoo nh, 80, 0 0 0 0.0 1149,48 10574,73 !
T 6SECNO 145000,000 . : - '
"1 145000,00 He23 987,11 0.0 0,0 987,16 0.05 0,00 0,0 978.89
| 16000,  R000, 0. KOO0, 4626, 0. 4626, 75. 9. 978,89
i 0.06 1.73 0.0 1.73 0.022 0,022 0.022 0,022 YTR.R9 9425,32
0,000040 120, 120, 120, 0 0 0 0.0 1149,36 10574,6A
( fI ®SECNO 146000,000 |
146000,00 .21 9HT.12 G0 0.0 YRT.16 0,05 0.00 0.0 978,91 i
16000, K00U. 0, ROOC, 4617, 0. 4617, 96, 12, 918,91 :
0.07 1.73 0,0 1.73 0.022 0,022 0,022 0,022 97R,91 9425,37
0,000040 100, 100, 100, 0 0 0 0,0 1149,26 10574,63
< . o |
{-
|




'

F——— SECNN ——— DEPTH

i 0 OLOK
T IME VLOR
SLOPE XLO08L

" ®SECNO- 14R000,000-

Y 146000,00 belH
16000, RO0C,

—— 0410 1e74
| 0,000041) 200,

‘| #SECMO 1500004000

S 150000,00 HelS
16000, RO00,

014 1.75

0.000041 200,

*SECNO 156300.,000

156300,00 8,15
16000, KOO0,
0,24 1.75
0,000042 630,

®SECNO 15R000,000

{ 156000,00 8.17

| 16000, B00D .

b - 0,26 1.765
0,000042 17G.

®*SECNO 160000,000

160000,00 8,09
16000, RODO,
0s29 1.76
0,000043 200,

®SECNO 161000,000

| 161000.00 o7
| 16000, BoNO,

B 0,31 1.76
0.000043 100,

CwSEL
OCH
VCH
XLCr

0,
G0
200,

9HT 13

0.0
200,

957,16

0,0
630,

9B7,.,16
0,

0.0
170,

QB7,.,17

0'
0.0

200,

987,18

0,0
1n0,

987,12

1.74
200,

Oel)
8000

1.75

200.

0,0
800G,

1.75

630,

0.0N
RO0O,

l."n

170,

0.0
RoOOO,

1.76

eonce,

0.0
BONO,

1.74

100,

0e0
4580,
ve.022
0

0,0
4580,
G.022

00
4564,
0,022

0.0
a546,
0.022

0,0
4537,
0,022

0

987,19

0,022
0

987.21

0,022

987.2)
(U
0,022
0

9R7,.22

0,022

9HT7.23
0.
0,022
0

HY
AROB
XNR
ICONTY

0,05
4598,
0.022

0.05
4580
0,022

0

0,05
4580,
0.022

0.05
4564,
0,022

0,05
4546,
0.022

0,05
4537,
0,022

0

ML
voL
wTN
CORAR

0,01

138,
0,022
0e0

0,01

180,
0,022

0,0

0.03

313,
0,022

0,0

0,01

348,
0,022

0.0

0,01

390,
0,022

0.0

0.00

All.
0,022

0.0

OLOSS
Twa
ELMIN
TOPWID

0.0
17,
978,95
1149,07

0.0
22,
9TR,99
1148,88

0,0
39,
979,01
114R,88

0.0
44,
979,05
1146,7]

0,0
49,
979,09
114R,53

0,0
51,
979,11
1148,43

BANK ELEV

LEFT/RIGHT

SSTA
ENOSY

978,95

978,95
9425, 46
10574 ,564

978,99

978,99
9425,56
10574 ,44

979,01
Q719,01
9425,56
10574 ,44

979,05

979,05
9425, 64
10574,36

979,09
979,09

9425,73

10574,26

979,11
979.11

9425,78

10574,21

PAGE

6

|




e ek B O B B e PR B  Bel O e MRl o O B B L e

>y
U

WS

NCH

XLChH -

9HT,.16
0o
0,0

e
(‘
" SECNO-—— DEPTH
] 0 oLon
TIME VLOK
- SLOPE— - - XLORL
" ®SECNO-162000,000- — —
| 162000,00 B.06
L 16000, RO00
T 0331 W 7Y
l 0.000043 100,
[ ®SECNO 163000,00n
.| 163000,00 Ho06
— 16000, 8000,
i 0.34 1.77
0.000043 100,

#*SECHO 164000,000

i 164000,00 Het?
!' 16000, BO0OO
. 0,306 1.77
| 17— 0,000044 100,

"1~ ®SECNO 164500,000

164500,00 7,49
16000, B000.

R | D & 2N 1.80
B 0.N000406 S0,

| ®SECNO 165000,000

165000.00 3.71

- - 16000, Rgoo00,

) 0,37 3.HR
0,0029K) S0,

o @SECNO 165%400,000

165400,00 3.75

. 16000, 000,
0.37 3,83

0,00055& 4U.

100,

9R7,19

0.
0,0

100,

987,19
0,
0,0

987,01

Ng0
50,

9RT,066
0,

0.0
«0,

50,

CRINS — WSELK
GROR AL OH
VROAR XNL
XLORK — TTRIAL -

0.0 0.0
ROOO, 452h,
1.77 0.022
100, 0
0.0 00
RO00, 4519,
1.77 Ve022
100, 0
00 0,0
HOOO, 4510,
1,77 0e022
100, - )
0.0 0,0
RUOO, «433,
l.b0 0,022
50, 0
0.0 0,0
BOOU, 2064,
3.BR 0,050
50, 2
0,0 0,0
KOO0, 2090,
3.483 0,022
40, 1

€6
ACH
ANCH
10C

987.25
0'
0,050
0

9RT.29

0,022

Hy
ARNK
XNP
1CONT

0,05
452A,
0,022

0,05
4519,
0.022

0

(.05
4510,
0,022

0,05
4433,
0,022

0.?3
2064,
0,050

0,23
2090,
0.022

0

HL
voL
WIN
CORAR

0.00

432,
0.022
0.0

0.00

453,
0,022

0.0

0,00

4«73,
0,022

0,0

0.00

4Ra,
0,022

0,0

0,01

491,
0,022

0.0

0,04

“95,
0,022

0.0

0LOSS
Tva
ELMIN
TUPWID

0,0
S4,
979,12
1148,33

0,0
S57.
979,14
1148,24

0,0
59,
976,16
1144,14

0,0
61,
979,30
1147,34

0,0
62,
983,30
1122,.29

0,0
630
963,3)
1122,87

BANK ELEV
LEFT/RIGHTY

SSTa
ENDST

979.12
979,12

9425.,83

10574,16

979.146
979,14

9425,868

10574,12

979,16
979,16

9425,93

10574,07

979,30
979,30

9426,33

10573,.67

983,130
983,30

9438,86

10561.14

9R3,131
963,3)

94386,71

10561,26




-l’"“-“*- —R- - - - N

/—( e e e e et ee s — e PAGE
Th———SECNO — DEPTH — — CWSEL— CHIWS —— WSFLK-—— E6 -~ HV HL - - 0LO0SS BANK ELEV
0 VLOR QCH QROB ALOH ACH AROB VoL Twa LEFT/RIGHTY
' TIME VLUK VCH VROR XNL XNCH XNR WIN ELMIN SSTa
"} SLOPE XLGHL xLCr XLORK — JTTRIAL I10C ICONTY CORAR TOPWID ENDST

e #SECNO-166000, 006 —— — -
. |1 166000,00 3,78 9RT,10 0,0 0.0 947,32 0.23 0,03

0,0 983,32

! 16000, B00C . 0, 8000, 2099, 0. 2099, S01., 6S., 983,32
N e 0,36 3.81 -0.,0 3.81 0.022 0,022 0.022 0.022 983,32 9438,66
p .] 0,000545 60, 60, 60, 2 0 0 0.0 1122,67 )0561.133
i SN i o _
p | SECNO 167200.000
3265 DIVIOED FLOW
167200,00 3,80 97,14 0,0 0.0 987,39 0.25 0,07 0.0 983, 34
| r ‘600(}. “s“l- 0. 7“’9. 2]"' 0. ‘8650 5]20 6“0 983.3.
f 0,38 - 4.07 0.0 4.0? 0.022 0,022 0.022 0,022 983,34 9438,41
| 0.,000616 120, 120, 12¢, 2 0 0 0.0 1052.98 10561,39
i
i #SECNO 16R8900,000
” 3265 DIVINED FLOW
|l
-] 16K900,00 3.H7 9K1.25 0.0 0.0 987,49 0,24 0e10 0,0 983,37
16000, 582, 0, 7418, 2151, 0, 1879, 528, 12, 963,37
0,40 3,99 0,0 3.95 0.022 0,022 0.022 0,022 983,37 9436,19
- 0,000879 — 170, -— 170, 170, - SRR R — 0 ) 0 0.0 1053,4) 10561,6]
{
! €SECNO 170600,000
;
3265 DIVIDED FLOW
f 170600400 3,95 987,15 0.0 0.0 9R7.59 N,26 0.10 0.0 9R3,41
o 16000, R5R2, 0. Talb, 2192, Oe 1916, 543, T6. S83,4]
} 0,61 3.62 0.0 3.87 0.022 0,022 0,022 0,022 983,41 9437,96
[ 0,000544 170, 170, 170, 0 0 0 0.0 1053.86 10561,82
|
. :\ ®SECNO 173300.000
|
| 3265 DIVIDED FLOw
|
173300.00 Y 987,51 0.0 0,0 987,73 0.22 N,14 0.0 SR, 46
: 16000, ASA3, Oe T4, 2248, V. 1965, 569, A2, 983,46
= 0.43 3.82 0,0 3.77 0,022 0,022 0,022 0,022 983,46 9437,66
: | 0.000500 270, 270, 270, 0 0 0 0.0 1054,46 10562.12
i |




o |

T ———— e - PAGE 9 e ——
T H -SECNO-— DEPTH — - CWSEL - CRIWS-— WSELK— E6 HV HL 0L 0SS BAMK ELEV - .:

0 uLOP OCH VUROR ALOB ACH AROB VoL Twa LEFT/RIGHT |
: T IME VLOH VCH VROR XNL XMCH XNR WIN FLMIN SSTA :
‘——— SLOPE - — XLOBL- XLCH XLOBR — -JIRJAL 10C ICONT CORAR TOPW]ID ENDST e

L @SECNO-176000,000— ——— —

3265 DIVINDEN FLOw

|
( jj 176000,00 4,13 987,65 0.0 0,0 9RT,.86 0,21 0.13 040 983,52

. 16000, RS54, [ Talb, 27298, 0. 2006, 596, 89, 983,52
B i o 0,45 3.7« 0,0 34069 0,022 0.022 0,022 0.022 983,52 9437,39
|

: 0.000460 270, 270, 270, 0 0 0 0.0 1055,00 10562.39
O
1

®SECNO J80000,000

I 3265 DIVIDED FLOw

P 180000,00 4,24 987,83 0,0 0.0 988,04 0,20 0,18 0,0 983,60
R o 16000, 8585, 0, T415, 2361, 0. 2063, 636, 99, SH3, 60
R 0.48 3.64 0,0 3.59 0,022 0.022 0.022 0,022 983,60 9437,05
A 0,000426 400, 4004 «00, 0 0 0 0.0 1055,68 10562,73

¢SECNO 164000,000

1B4000,00 4434 - bR, 02 0,0 0,0 9HE.19 017 0,15 0,0 9R3,6R
) ; 16000, 8000, 0, RD00. 2all. 0. 241}, 678, 109, 9H3,68
' 0,51 3.32 0,0 3.32 0,022 0,022 0,022 0,022 983,68 9437,20
e 0.000345 400, — 400, anp, - — L R 0 0 0.0 1125,79 10563.00
( -
i ©SECNO 185000,000 :
( _! 185000,00 4,36 988,06 0.0 0,0 9RB, 22 0e17 0.03 0,0 9R3,70
' 16000, RO00. 0, BODO, 2625, 0, 2425, 689, 111, 983,70
e — N.52 — - 3430 0,0 3,40 0,022 0,022 0,022 nD,022 Q83,70 9437,11
L 0,000373 100, 100, j00, 0 0 0 0.0 1125,94 10563,07

af ‘
"1 *SECNO 186000,000

ok 326% DIVIDED FLOW

1B6000,00 4,35 9BB, 07 0.0 0,0 9RK,,26 0,19 0,04 0.0 9R3,72
16000, 8586, 0 T4)4, 2419, 0. 2115, 700, 114, 983,72 Ao

jl 0,53 3.5% 0,0 3.51 0.022 0,022 0,022 0,022 983,72 Q436,94

0 0 0.0 1056.,10 10563,04

0.000393 100 100, 100, 2




PRINTFNIN L ¢

O

b—— -~ SECND-—— DEPTH — CWSEL — CRIVS
0 QL OA oCH QROR
TIME vLOB VCH VROR
— -SL. OPE xLOBL XLCH - XL ORR
‘— #SECND 187000,000— ———
=1} 187000,00 4,39 988,13 040
! 16000, RO0Q o 0. ROO0U,
e 0454 3.27 - 040 3.27
A 0,000330 100, 100, 100,
|
"I @SECNO 18KS500,000
el 188500,00 G0 SR8, 16 0.0
G 16000, 8000, 0. RO0U,
' 0,55 3.26 0,0 3.26
| 0,000324 150, 150, 150,
=Y i - ) ’
| ®SECND 189000,000
! 3301 HV CHANGED MORE THAN HVINS
]
20 TRIALS ATVTEMPTEN WSEL +CwSEL

— 3685
! 3693 PROBASBLE MINIMUM SPECIFIC ENFRGY

R 37120

; *SECNO
i 189500,00
16000,

0010519

190000.,10

= 16000,
0,50
0.0017FR8

191000,00
16000,

0,56

= 0.002026

0,55 -

CRIVICAL
189000,00 167
10000, 8000,
0,55 7.75
i 0eHOSTIT——— B0,.-

169500,000 -

2455
B000O,
567
S0

®SECND 190000,000

2.65
- Rp0O,
5,45
50.

! ©SECNO 19)0n0,000

- 255
A000.
5.66
‘Ou-

DEPTH ASSUMED

969,64
Ol

0,0
R0,

990,45

0,0
S0,

990,67

0,0
SNe

9Q0,R2

0.0
100,

ELE Y -TY

RO0O.
7,75
80, -

0.0
8000,
S.67
50.

0.0
RO0OUL,
S5.45
S50,

0.0
000,

S.66

100,

0,022

WSELK
ALOB
XL
1TRIAL-

0,0
2463,
0.022

2

0,0
2457,
0,022

0.0
1033,
0,022

20

040
1411,
0,050

0.0
lab67,
0.022

0,0 -
]“]3'

€6 —-
ACH
XNCH
10C

988,30
0.
0,022
0

988435
(U
0,022
0

0,022
14

990,95

0,050

991.13
0.
n,022
0

991,42

0,022

HV
AROB
XNR
ICONTY

0.17
2443,
0,022

0.16
2457,
0,022

0

0.93
1033,
0.022

0.50
1411,
0,050

0,46
1467,
0,022

0,50
1413,
0,022

0

HL
voL
WIN
CORAR

0,04

711,
V.022

040

0.05

1286,
0,022

o.o

0.04

732.
0.022

0.0

0,38

735,
0,022

0.0

0.1R

738,
0,022

0.0

0.19

Tées,
0,022

o.o

oLO0SS
Twa
ELMIN

TOPWID

0.0
116,
983,74
1126,37

0,0
120,
983,77
1126,46

0.0
121,
987,77
1111,20

0,0
123,
987,90
1115,27

0,0
124,
9dB,02
1115,R8

0,0
126-
Q80,27
1115,30

PAGE -

RANK FLEV

LEFT/RIGHT

SSTA
ENDST

9R3, T4
983,74
9436,80
10563,17

9R3, 77

983,77
9436,78
10563,24

987,17
987,77

Q464,40

10555,60

987,90

987,90
442,37
10557, 64

9RE .02
98R,02
Q442,06
10557,95

966,27
9bB,27
9442,36
10557 .65

( ..l. ..l. 'll. 'll. 'll. 'l.. .ll. l.l' .Il. ..l. .ll. ..l. .ll. .Il. '.l. 'I.. .ll. l...




STERINL S A

F———— SECNN - DEPTH
’ 0 uLoR
: TIME VLOR
f—- — SLOPE - XL08L

N 192900.00 2.49
| 16000, B0O00.
0 457 5,60

”[ 0400219« 100,

@SECNO 193000.000

i 193000,00 2,46
| 160004 K000,
g 0.57 5,90
| 0,002328 100,
|
| ®SECND 194000,000
: 194000400 2.42

N 16000, 8000

e 0,58 5.97

— 0.,00P419 100,

"l @SECNO 196000,000

196000,00 2,40
160004 B0OO0O0 .
—— - 0,RY — 604

' 0,002512 200,
| ®#SECND 19R000,000

- 198000400 2.40

——- 16000, —~ RQO00,
0,59 6Nk
0002517 200,

CWSEL
QCH
vCH
XLCH

|— ®SECND-192000,000 — ——

991,01
0O,

0.0
1on,

991,21

0.0
100.

991,44

0.0
‘nn'

Q91,92
0.

0,0
200,

QQ2 42
[0

0,0
200,

CRIWS
OROB
VROR
X1 0B+

HOOOL,
5.80
100,

0.0
R000.

5.90

100,

0.0
RO0O0,

5697

100,

0.0
RONO,

6,06

200,

0,0
R000.,

6,04

200,

wWSELK t~
ALOH ACH
XNL ANCH
ITRIAL 10C
0.0 991,53
1379, [/
0.022 0,022
0 0
060 991,75
1355, (VY
0.022 0,022
0 0
00 99] .99
1340, 0,
N.,022 0,022
0 0
0,0 992,44
1324, 0.
0,022 n,022
0 0
0,0 992,99
1324, (U
0.022 0.,n22
0 0

HV
AROR
XNR
1CONT

0,52
1379,
0,022

054
1355,
0,022

055
1340,
0,022

0,57
1324,
0,022

0,57
1324,
0,022

0

HL
voL
WIN
CORAR

0.21

751.
0,022

0,0

0.23

757,
0,022

0.0

0.24

763,
0,022

0.0

0,49

176,
0.022

0.0

0,50

TRR,
0,022

0,0

0oL 0SS
Twa

ELMIN
TOPWID

0,0
129,
988,52
1114,.94

060
132,
SRB,T7
1114,67

0,0
134,
989,02
1114,51

0,0
139,
989,52
1114,34

0,0
144,
990,02
1114,34

BANK ELEV
LEFT/RIGHT

SSTa
ENDST

9RB.52
988,52

9442,54

10557,47

9B, 77
QuB,77
9442,67
10557,3¢4

989,02
989,02

9442,75

10557,26

989,52
989,52

Q442,83

10557,18

990,02
990,02

442,84

105517,17
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|
S R PAGE 13 —v-~—r
|
e SECNO— — DEPTH — CWSEL—  CRIWNS —— WSELK — 6 HV ML 0LOSS RANK ELEV ——t
! o uLOR QCH QROR ALOH ACH AROB voL TWA LEFT/RIGHT &
TIME VLOR viH VROR XNL XNCH XNP wWIN ELMIN SSTA :
b———SLOPF —- XLOHL — XLCH- XLOBR-—— — ITRIAL - - IDC ICONT CORAR T0PWID ENDST —
g |
‘. SPROF-2————————— ————— — —
¢ ®SECNO 14150,000 y
b 14150400 —— 16418 994,96 0.0 9HB6.40 995,07 0.11 0.0 0,0 978.82 e
7 il 49000, 24500, 0o 24500, 9266, 0. 9266, 0. 0. 978,82 ol
SOl 0.0 2.64 0,0 2.66 0,050 0,050 0.050 0,0 9TR,82 9401,59 i
—0,000201——— 50— 50, iy g -0 0 5 0,0 1196,82 10598,41 —i
( I ‘ L
| 8SECNO 142000,000 ¥
y I 142000,00 16,13 994,96 0.0 0,0 995.07 0.11 0,00 040 978,83
L 49000, 24560, Go 24500, 9268, Ue 9268, 21, ). 978,R3
e 0,01 - 2.k 0,0 2.sb 0,022 0,022 0,022 0,022 97R8,R3  9401,58
‘ : 0,000039 50, 50, 50, 0 0 0 0.0 1196,R4 1059H,42 1 s
] |
' @SECNO 1430004000 ;
( 143000,00 16,12 994,96 0.0 0,0 995,07 0.11 0,00 0,0 G78,.85
b 49000, - 24500, 0. 24500, 9259, Ve 9259, Ga, 4, 976,85
R 0,02 2.65 0.0 2.65 0.022 0,022 0,022 0,022 97B.RS 9401.62 -
| 0000039 100, 100, 100, 0 0 0 0.0 1196.75 10598,37 *
(S : Ja
; ®SECNO 143800,000 |
1~ -143B00,00-— 16,10 994,97 . 0.0 ——— 0,0 995,08 0,11 0,00 0,0 978,86 e
B 49000, 24500, 0, 264500, 9246, 0. 9246, 98, 6, 978,86 .
. s} 0,02 2.65 0,0 2.65 0.022 0,022 0,022 0,022 978,86 940),69
' 0,000039 HOo Ho, 80, 0 0 0 0,0 1196,62 10596,31 e
( ] .
’ #SECNO 145000,000 B e i |
|2 145000.00 16,08 994,97 0,0 0.0 995, 0R 0,11 0,00 0,0 978,89 ”
Bl 49000, 24500, n, 26500, 9215, 0. 9234, 1649, 10, 97R,R9 "
0,06 - 2.65 0.0 2.65 0.022 0.022 0,022 0.022 976,89 9401,75
0,000039 120, 120, 120, 0 0 (] 0.0 1196,50 10598,25

@SECNO J46000,000

146000,00 16,07 964,97 0.0 0.0 995,08 Nell 0,00 0,0 978,91 "

- 49000, 24500 0, 246500, 9225, 0, 922%, 191, 12, 978,91 u
0,05 2.66 0.0 2.66 0,022 0,022 0,022 0,022 978,91 940),79
0,000039 100, 100, 100, 0 0 0 0.0 1196,41 10598,20




|

|

0 WLOR
TIME VLOR

= | 146000,00 16,04
. 49000, 24500,
e 04 07 256

j| 0000040 200,

PO S i

‘| ®SECNO 1500004000

el 150000,00 16,00
= 49000, - 24500,
| 0.N9 2467

0000040 200,

" ®SECMD 156300.,000

156300,00 16.00
49000, 24500,

i 0415 2.67
= 0000060 - 630,

@SECND 15R000,000

| 158000,00 15.97
i 49000, 24500,
e 01T —— 2467
"} 0,000060 170,

*SECNO 160000,000

®SECNO 161000,000

161000,00 15.93
49000 24500,
N.,20 2e6R
0,00004] 100,

ft( o
b SECNO—— DEPTH -

:rgf—f SLOPE— - XLOBL —

" ®SECND 14R000,000——

160000400 15.94

gt =—eee 49000, 24500, -
0,19 2eH8

0,000040 200,

CwSEL
0CH
VCH
AL CH

964,98

0.0
200,

994,99
Oe

0,0
200,

095,01
0.

0.0
6‘;0.

995,02

0,0
170,

995,03
0,

060
200,

995,03

0,0
100,

CRIWS wSELK
WROR ALOB
VROR XNL
XLORK ITRIAL
0,0 0.0
24500, 9206,
2.6 - 04022
200, 0
0,0 0.0
24500, 9186,
2.67 0,022
200, 0
00 0,0
24500, 9185,
2.67 0,022
630, = 0
0,0 0,0
24500, 9169,
2.67 0.022
170, 0
0,0 0,0
245006, 9160,
2.6R 0,022
200, 0
0.0 0.0
24500, 9140,
2. 6H 0,022
160, 0

995,12
0'
0,022
0

995,13

0,022

995,14
0.
0,022

995,14

0,022

HV
AROB
XNP
ICONY

0.11
9206,
0.022

0,11
91HE,
0,022

0

011
9185,
0,022

0.11
9169.
0,022

0

0411
9150,
0,022

0.11
9140,
0,022

HL
voL
WTN
CORAR

0,01

276,
0,022

0,0

0.0)

360,
0,022

OIO

0,03

626,
0,022

0.0

0,01

697,
0,022

0.0

0,0)

182,
0,022

0.0

0,00

82“.
0,022

0'0

oL nSs
Twa

ELMIN
TOPWID

0,0
18,
978,95
1196,21

0,0
23,
978,99
1196,02

0,0
41,
979,01
1196,01

0,0
4S,
979,05
1195,85

0.0
S51.
979,09
1195,65

040
5S4,
979,11
1195,5%6

BANK ELEV
LEFT/RIGHT

SSTa
ENDST

978,95
978,95

9401,89

10598,.11

978,99

978,99
9401,99
10598, 01

979,01
979,01

9401,99

10598,00

979.05
979,05

9402,07

10597,92

979,09
979,09

9402.,17

10597,82

979.11
979,11

9402.22

10597,78

PAGE 14 —

v & gy




- s e —— v : PAGE 15 i
} L=
hF——— SECNO—— DEPTH — CwSEL—— -CRIWS—— WSELK- - 6 HV HL OLOSS RANK ELEV e

( : 0 oLon OCH QROR ALOH ACH AROH voL TwA  LEFT/RIGHY l.;
) TIME VLOK VeH VROR XNL ANCH XNR wTN ELMIN SSTa (¥
b SLOPE————XLORL —  XLCw ~— - XLORF —— JTRIAL —IDC - ICONTY CORAR TOPWID ENDST -

. ;|
" @SECNO-1620D0,000— —— —_— - — - - — —!

; | 162000,00 15.91 995,04 0,0 060 995,15 011 0,00 00 979,17 5

A 49000, 24500, 0, 24500, 9131. 0. 9131, B66, 56, 979,12 ‘
e 21 2,00 0,0 2.6A 0.072 0.022 0.022 0.022 979,12 902,27 —=—

( N 04000041 100, 100, 100, 0 0 0 0,0 1199,46 10597,73 s

| AT <ol oS TOY C TO| RO S W el

- #SECNO 163000,000 y’
N 163000,.00 15.H9 995,04 0.0 0,0 995,15 0Dell 0.00 0.0 979,14
' 49000, 24500, — Oy 24500, 9121, Oe 9121, 907, 59, 979,14

( i 0,72 2.69 0,0 2.69 0,022 0,022 0.022 0,022 979,14 9402,3)
| 0.,000041 100. 100, 100, 0 0 0 0.0 1195,37 10597,68

C ] 7 esEcnd 164000000 !

!\ 164000,06 154846 995,04 0,0 0e0) 995,16 0e11 0,00 0e0 979,16 |
' 49000, 24500, O 26500, 9111, (/I 9111, 949, 62, 979,16

; 0,23 2.69 n.0 2.69 0.022 0,022 0.022 0.022 979.16 9402,36
‘ 0,00004) - 100, 100, 100, - 0 0 0 0,0 1195,27 10597.63

|| :

i ®SECND 1645004000
‘ 164500,00 15. 74 995,04 0.0 0.0 995,16 0.11 0.00 0,0 979.30

| 49000, 24500, 0. 24500, 9031, 0 9031, 970, 63, 979,30 |-
‘F‘V"*’r 0¢24 —— 271 0,0 - — 2.71 0.022 0,022 0,022 0,022 979,30 9402,77 : S

‘ 'J 0.000042 50 50, S0, 0 0 0 0.0 1194,46 10597,23 :
; ;

( | eSECNOD ]bSOnUQOOO
| 165000,00 11.65 994,95 0.0 0.0 995,16 0,21 0.01 0,0 983,30
ZlE 49000, 24500, Ge - -24500,—  &610, 0. 6610, 9RRA, 65, 983,30

y 0,24 3.71 0,0 3.7 0,050 0,050 0,050 0,022 983,30 9415,05 &

0.000603 50, 50, 50, 2 0 0 0.0 1169.89 105R4,95
;l' = B |
C 1" esEcnO 165800,000
165400,00 11.65 994,96 0.0 0.0 995,17 N.21 0,01 0.0 9R3,31
«9000, 24500, 0e 24500, 6613, 0. 6613, 1000, 66, 983,3]
{ 0,75 3,70 0,0 3.70 0.022 0,022 0.022 0,022 983,31 9415,04
: e 0eN001)T- 40, 40, 40, . 0 0 0.0 1169.,92 105684,96
i
|
i
|




P ———————e = ——— e - - PAGE 16

’ — GECND-——~ DEPTH — —CWSEL -~ CRIWS — - WSELK —  EG HV HL 0LO0SS BANK ELEV

) Q QLOK OCH OROR ALOB ACH AROR VoL TwA LEFT/RIGHT

3 TIME VLOR VCh VROH XNL XNCH XNR WIN ELMIN SSTa

h————SLOPE- - XLOKL XLCH —— - XLORR — —JTRIAL - I0OC ICONTY CORAR TOPWID ENDSTY

" @SECNO-166000,00p ——— e - - - e e —
| 166000,00 11.64 994,9 0.0 0,0 995.18 0,21 0.01 060 983,32
| 69000, 24500, 0. 24500, 6612, Oe 6612, 1018, 67, 983,32

0425 - 371 0.0 - 3.71 0.022 0,622 0,022 0,022 983,32 09415,04

1 04000117 60, 60, 6C, 1 0 0 0.0  1169.,91 10584,95

®SECNO 167200.000

i i

(b~ 3265 DIVIDED FLOW
|

i 167200.,00 11.61 994,95 0.0 0.0 995,19 0,24 0.02 0,0 983,34
k- 49000, 26490, N, 22510, 6590, 0, 5774, 1054, 70, 583,34
T 0.26 4,02 060 3.90 0,022 0,022 0,022 0,022 9b3434 94)4,57
B 0,00013K 120, 120, 120, 2 o 0 0.0 1100,25 105k4,82

*SECNO 1685900,000

3265 DIVIDED FLOW

- 168900,00 11,60 994,97 0,0 0,0 995,22 0,24 0,02 0,0 963,37
’ 49000, 26490, 0. 22510, 6563, 0. ST6R, 1102. 75. 9A3,37
A 0,27 4,02 0,0 3.90 0,022 0,022 0.022 0,022 983,37 9414,61
——0,000130 - 170¢ — 170, - 170, — P - 0 0 0,0 110018 10584,79

SSECNO 170600.0600

3265 DIVIDED FLOwW

170600400 11,59 994,99 Oe0 0.0 995,24 024 0.02 0.0 9R3,41

: 49000, 26490, 0, 22510, 65TH, 0. 5763, 1150, 79, 983,41
0,28 4e03 0.0 3.9] 0,022 0,022 0,022 0,022 963,41 Q414,064

0,000139 170, 170, 170, 0 0 0 0,0 1100,12 105R4,76

2 *SECNO 173300,000

|

3265 ODIVICEL FLOW

173300,00 11.57 995,03 0.0 0.0 995,28 0425 0.04 0.0 9B3 .46
< _wuﬁ ~ 480004 - 264R9, 0, 22511, 6564, 0. 8754, 1227, 86, 983,46
= 0,30 4,03 0,0 3.91 0,022 0,022 0,022 0.022 O8I, 46 9414469
c , 0,000140 270, 270, 270, 0 0 (] 0.0 1100,02 1N584,171
N
. ]
\_|




O

PINUS A

rapay

P P
——SECNO— - DFPTH
’ n oLOH
. TIME VLOH
"p—— SLOPE xLOBL
‘F— @SECNO 176000,000-—
i 3265 DIVIDED FLOw
Ry o7 e
‘I 176000.00 1155
N 49000, 26489,
L 0432 - 404
| 0,000140 270,
dhe
"I @SECND 150000,000
3265 DIVIDED FLOW

180N0V0,00 11.53
“9000, P264RB,.
0,35 4,05

0.,000141 400,

*SECNO 1R40N0,000

184000,00 11.53
49000, 24496,

0.38 3.75
—0,00012] 400,

#*SECNO 1hS000,000

185000,00 11.52
49000, 24496,
0,39 3.75%
0,000121} 100.

®SECNO 1R6000,000

3265 DIVIOED FLOw

1R6000,00 11,48
— 49000, 26483,
0,39 4,07

0.000143 100.

CwSEL
NCH
VCH
XLCH

995,07

0.0
270,

995,12
Ne

0,0
400,

995,21
0.

0.0
400,

995,22

0,
0,0

100,

995,20
0,

0,0
100,

CRIWS - WSFLR €6
WROR ALOB ACH
VROR XNL XNCH
XL0Bk — ITRTAL 10C
0,0 0.0 995,31
22511, 6558, 0
3.92 0.022 0.022
270, 0 o
00 0.0 995,37
22512, 6544, 0,
3.91 0.022 N.022
400, 0 0
0.0 0.0 995,42
24504, 6535, O
3.75 0.022 0,022
400, 2 0
0.0 0.0 905,44
264504, 6531, 0.
3.75 nevee 0,022
100, 0 0
0.0 0,0 995,45
27517, 6511, O«
3.9% 0,022 0,022
100, 2 0

HV
AROB
XNR
ICONT

0.25
5746,
0,022

0.25
5733,
0,022

h.22
6538,
0,022

0,22
6534,
0.022

0,25
5707,
0,022

HL
voL
WTN
CORAR

0s0a
1303.
0,022

0.0

n,06
1416,
0,022

0.0

0,05
1532,
0,022

0,0

0.01
1562,
0.022

0.0

0.01
1591,
0,022

0.0

0L 0SS BANK ELEV
Twa LEFT/RIGHT
FLMIN SSTA
TOPWID ENDST
0.0 983,52
913, 983,52

983,52 Q414,74
1099,92 10584, 66

0,0 9R3, 60
103, 983,60
983,60 9414,81

1099.77 105R4,58

0.0 983,68
113, 983,68
983,68 9415,97
116H,61 10584,57

0,0 93,70
116, 983,70
963,70 9415,99

116B.,57 )05R4,55

0,0 983,72
118, 983,72
983,72 9615,53
1098,91 ]105B4,.43

PAGE
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#SECNO 1BRSO0.,00D

| 188500.00  11.49
L 49000. 24500,
| 0,41 3.76

0.000122 150,

¢SECNO 189000,000

b 189000,00 716
) 49000, 24500,
? 0,41 6,12
i — 0000605 S0

#SECNO 16956G0.,000

189500,00 T.06
49000, 24500,
0,42 - — 6,19
) 0,00325) 50,

eSECNO 1900004000

190000,00 6.98
—— 49000, 24500,
0,42 6.26
0,000653 S0

®SECNO 191000.,000

3 191000,.,00 6. 16
49000, 24500,

0.42 Geul

—— 04000727 100,

g ST -
'h——— SECNO DEPTH
0 OLOB
: TIME VLOA
F——  SLOPE XLOBL

F——®SECNO-187000,000-—

" 187000,00 11.50
N 49000, 24501,
0,40 3,75
' 0,000122 100.

CHSEL CRIWS
QCH QROR
VCH VROH
XLCH KLORR
995,24 0.0

0. 26499,

0,0 3.75

100, 100,
995,26 0.0

[UN 24500,

0,0 3.76

150, 150,
994 ,9) Oe0

0, 24500,

0,0 6.12

50, 56,
994,95 0,0

0, 24500.

0,0 6,19

50 S0.
995,00 0.0

0o 248500,

0,0 6.2k

S0 50,
998,03 0.0

0, 24500,

0,0 6,47

100, 100,

WSELK--

aLonB
XNL
ITRIAL

0,0
6519,
0e02¢2

040
4005,
0,022

0.0
3956,
0,050

0,0
3914,
D022

2

0.0
3788,
0.022

EG
ACH
XNCH
10C

995,46

nNen22

995,48

0.022

995,49

04022

995455
OO
0,050
0

995,61

0,022

905 ,HR

0,022

HV
AROB
XNR
ICONT

0.22
6525,
0,022

0

0.22
6519,
0,022

0,58
400S,
0,027

060
395R,
0,050

0,61
39)6,
0.022

0,65
3748,
0,022

HL
voL
WTN
CORAR

0.01
1620,
0,022

0.0

0,02
1665,
0,022

0,0

0.0}
1677,
0,022

0.0

0.06
1686,
0,022

0.0

0.06
1695,
0,022

0.0

0,07
1713,
0.022

0.0

OLOSS
TWA
ELMIN
TOPwWID

93,77
1168,90

0.0
126,
S6T477
1142.82

0.0
128,
9B7,90
1142,33

0.0
129,
988,02
1141,07

0e0
132,
968,27
1140,54

HANK ELEV

LEFT/RIGHY

SSTA
ENDST

983,74
983,74
9415,42
10584 ,50

983,77
983,77
9415,57
10584 ,47

987,77
987,77

9428,61

10571,43

987,90
987,90
9428 ,85
10871,18

988,02
968,02

9429.08

10570,9%

9RB,27
988,27

29,74

10570,29

PAGE
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MUNTER N T A

T SECNO— DEPTH
: n ULOK
g TIME vLon
‘hF———SLOPE ———XLOBL

i 192000,00 .54
N 49000, 24500,
"F*~”*- 0,43 — 669
.j 0.000H12 100,

®SECNO 193000,000

J 193000,00 6433
b 49000, 24500,
0.43 6.92

: 100

0.000907

®SECNO 194000,000

R #SECNO 196000,000

196000,00 Sela
49000, 24500,

i O Db T,64
" Ne001262 200,

|
|
|
|
i
|
|
|
l

*SECNO 15B000,000

N 1968000,00 S.40
— 49000, 24500,

i 0,85 Folb
0,001550 200,

- 194000,00 bel2
49000, 24500,

0,43 T.15

= 0.001014 100,

- CwWSEL

OCH

YLCw

f—- ®SECNO 192000,000 —

995,10

0.0
100,

995,14

0,0
100,

995,26

0,0 -

200,

995,42

0.0
200,

CRIWS —

OROB
VROR
XLORR

0,0
26500,
6,69
100,

0.0
24500,

6.92

100,

040
24500,

T.1%

100,

00
24500,

Teba

200,

[NV}
26500,

B,)4

200,

YSELK
ALOH
XNL
TTRIAL

0.0
3542,
0.022

2

0,0
3424,
0,022

0.0
3205,
0,022

0,0
3011,
v.022

£6-——

ACH
XNCH
10C

995,76

905,94
0.
0,022

996416

n,022

996,44

0,022

HV
AROH
XNR
ICONT

0,69
3663,
0,022

0,74
3542,
0,022

Ce79
3425,
0,022

0,91
3205,
0,022

1,03
3012,
0.022

0

HL
voL
WTN
CORAR

0,08

1730,
0.022
0.0

0.09
1747,
0,022

0.0

0,10
1763,
0,022

0,0

0.23
1793,
0,022

0.0

0,28
1822,
0,022

0.0

= PAGE

0LOSS RANK ELEV
ThaA LEFT/RIGHY
ELMIN SSTA
TOPWID ENDST

0.C 988,52

136, 988,52
968,52 9430,40

1139,23 10569,.623

0.0C 68,77
137, 9HB,77
9HB,TT 9431,04
1137,96 10568,99
0.0 989,02
139, 989,02
989,02 9431,65
1136,72 10568,37
0,0 989,52
145, 989,52
989,52 9432,8] I I
1134,40 10567,21
0,0 990,02
150, 990,02
990,02 9433,84
1132,35 10566,19

i

l
|

19 -
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i 1

'i (XX A RS AR EREERRNRRRENRA NN RN R RS AR A AR AR 2 X X 2 |]
"b——— HEC2 RELEASE DATED NOV 76 UFDAYED APR —19RN — sl
N ERROR CORR = 01,02+03504 ;
i MODIFICAYION = 50,51+52353,54 :

e PN BERNENNIBLENINBLEIRNPRBBBRNVRENAPNBBDBNREPIBEG — = — - - ———

- F 1 ———— AGUA FRIA CHANNEL ® J=-]0 TO INDIAN SHCOOL KOAD = e
( | T2 IMPROVED CHAMNEL W/ NeVALUE=,022 W]lTH MCDOWELL RD BR]IDGE

E 73 1100 HOTTOM wIDTH 311 SIDE SLOPES QloneFNaLe®

'1 J1 ICHECK INy NINV IDIR STRT METRIC HVINS 0 WSEL FO

N i | 1 4e (1 Os- 0,000200 0.0 0.0 O, 9R6,400 0,0

! J2 NPROF 1PLOY PRFVS XSECV ASECH FN ALLDC 1BV CHNIM 1TRACE

f 3.000 040 “«1.000 0.0 0.0 0,0 0.0 0,0 0.0 0,0 ,
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a i -
Ll SECNO—— DEPTH —— CWSEL—  CRIWS — ~ WSELK- €6 - HV HL 0LOSS  RANK ELEV | ol
( 3 | Q QLOH NCH WwRORB ALOR ACH AROR voL Twa LEFT/RIGHT . |
| TIME VLOR VCH VROR XNL XHCH XNR wWTN ELMIN SSTa 4
‘b - SLOPE- - - XLOHL - xL.Cr XLORR ITHIAL 10C ICONTY CORAR TOPWID ENDST —
¢ ol bl
N S (N S S S S SRR Ly
| ®SECNO 14150,000 »
r»— 14150,00 19469 - 998,51 - Do~ 986,40  §IH,65 0@ 0,0 0,0 978,82 =l
I 69000,  3450C. 0. 34500, 11409, 0, 11409, 0. 0. 978.82 fis
Bl 0.0 3.02 0,0 3.02 0,050 0,050 0.050 0.C 97R.82 9390.9s b
v‘r*ﬂ'o.oown:’ : 50 S0e — SO0, (4 = o s 0,0 121R.,1]1 10609,05 i
ol 2!
| I
! —  ®SECNO 142000,600 '
, I.g 142000,00 19.6H  998,5] 0.0 0,0 998,65 0414 0,00 0,0 978.R3 |
o 65 69000, 34500, 0. 34500, 11411, 0. 11411, 26, le 97K,83 ;
| = 0.00 3.02 0,0 3,02 0.022 0,022 0,022 0,022 978,R3 9390,93 4l
P 0.000039 50, 50, 50, 0 ) 0 0.0 1218,14 10609,07 "t
i i
i |
I *SECNO 143000.000 ‘u
| 143000400 19.67 99t ,51 0.0 0,0 998,66 0,14 0,00 0.0 978,485
- 69000, 34500, N, 34500, 11402, LU 11402, 19, o, 9718,RS
| 0,01 3.03 0,0 3,07 0,027 0,022 0,022 0,022 978,85 9390,97 .
| 1 0,000039 100, 100, 100, 0 0 0 0.0 1218,05 10609,02 e
i ®SECND 143800,000
143RN0 .00 — 19.65 QUH,52 - D,0- De0 — Yo, 66 Db 0.00 0,0 978,86 - _‘
‘ 69000, 34500, 0. 34500, 11389, 0. 11389, 120, 6, 978,B6 %
( : 0,02 3.03 0.0 3.03 0,022 0,022 0,022 0,022 97R,B6 939]1.04 .
: 0,00003Y Ro, 80, 80, 0 0 0 0.0 1217.93 10608,96
(
B ®SECND 145000,000 - -
145000,00 19.63 994,52 0,0 0,0 998 .66 Nela 0,00 0e0 9786 4R9
| 69000, 34500, 0, 34500, 113717, 0, 11377, 183, 10, 978,89
= 0,03 3.03 0.0 3.03 0,022 0,022 0,022 0,022 9TR,K9 9391,09
C 0,000040 12U 120, 120, 0 0 0 0.0 1217.81 10608,90 | <
| | B
#SECND 146000,000
( l 146000,00 19.62 o9H,%2 0,0 0.0 998,67 Nels N,00 0.0 976,91 :
o 69000, 34500, 0« 34500, 11367, 0. 11367, 235, 13, 978,91 ~<ie
) 0,04 3.04 0.0 3,04 0,022 0,022 0,022 0,022 9TR.91 939],.1s .
l 0.000040 100, 100, 100, 0 0 0 0,0 1217,7)1 10608,85
= |
v i i
e ) - i
R E RN S B - e I e - i e L]



Q) -

€

|
R e B e e

b SECNO — DEPTH - — —CwSEL—
1 0 OLOK 0CH
3 TIME VLOH vCH
IT——» SLOPE XLORL —  XLCH
" @SECND 14R000,000 — — - — —
| 14B000,00 19.59 991,53
! 69000, 34500, 0.
F— — 0,00 30w 0,0
'] 0000040 200 200,
"I ®SECNO 150000,000
| 150000,00 19,55 998,54
: 69009, 34500, 0,
0.08 3,05 0.0
| 0.,000040 200, 200,
L
£
*SECNO 156300,000
156300,00 19,65 99H,56
«9000, 34500, 0.
; 041 3.05% 0,0
b 0,000040 €30, - &30,
|
© - SECNO 15B000,000
| 158000,00 19.52 998,57
){ 69000, 34500, 0,
SRS ST W 1| 3.06 — 0,0
| 0,000040 170. 170.
|
| ®SECNO 160000.000
1640000,00 19,49 994,58
60000, 34500, 0,
0,17 3.06 0,0
0,000041 200, 200,
|
: #SECNO 161000,000
161000,00 19.4R 993,54
69000, 34500, 0.
0.18 3.06 0,0
i' 0,000041 100. 100,

CRIWS
WROH
VROR
XLORK

3a500,
.06
200,

060
34500,

3.05

200,

040
34500,

3.0‘.

630,

0.0
34500,

3,08

170,

0.0
34500,

3.0

200,

0.0
34500,
3.06

100, -

WSELK
AL OH
XNL
1TRIAL

0,0
11348,

0,022 -

0.0
11326,
0.022

Vel
11327,
0.022

040
11310,

0,022 —

0,0
11291,
0.022
0

0,0
11281,
0.022

E6G
ACH
XNCH
10C

998.71

0,022

996.71

0,022
0

998,72
00
0,022

994,73

0,022

HV
ARNH
XNR
ICONY

oll‘
11348,
0,022

Nale
11328,
0.022
0

0,14
11327,
0,022

0414
11310.
0.022
0

N.,14
112901,
0.022

0,15
11281,
0,022
(]

HL
voL
WTN
CORAR

0,01

340,
0,022

0-0

0.0}

héa,
0,022

0,0

0.03

771,
0.022

0.0

0.01

860,
0,022

0,0

0.0}

V64,
0,022

0.0

0.00
1015,
0,022

0,0

0LOSS
TWA
ELMIN
TOPWID

040
18,
978,95
1217.52

0.0
24,
978,99
1217,32

00
41,
979,01
1217.32

0,0
46,
979,05
1217,14

0,0
52,
979,09
1216,96

0.0
55.
979,11
12)6,86

BANK ELEV

LEFT/RIGHT

SS1a
ENDST

976,95
978,95

9391.24

10608,75

978,99

978,99
9391, 34
10606, 66

979.01
979,01
939],34
10608, 66

979,05
979,05

9391,43

10608,57

979,09

979,09
939)1,52
10608,48

979,11
979,11

9391.57

10608,43

PAGE
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NTERINU S A

ray

O

|
i
|
ll

: S

—SECNO—— DEPTH

0 QLOR

: TIME VLOH
" p———SLOPE— — XLOBL

{—— #SECNDO-162000,000— —-

‘I 162000,00 19.46
- 69000, 34500,
0419 3,06
‘| o0.000061 100,

-

®SECNO 163000,000

f’ 163000,00 19,44
l— 69000, 34500,
| 0,20 3.06
!

0.000041 100,

©SECNO 1640N0,000

164000,00 19.43
69000, 34500,
0.21 3.07

»

| #SECNO 156500,000

i

|

1
‘Tff—o.nnoo«l - 100,
‘i 164500,00

19.29

69000, 34500,
'}ﬁﬁ~ﬁ-- De2l— 3,09

0,000042 S50,
|
|

| #SECMNO 165000.000

»

165000,00 15.20
— k9000, 34500,
0,21 3.96
0.0004K7 S0

SSECNO 165400,000

165400,00 15.20
69000 34500,

0,22 396
—-04000004 40,

CWSEL— - CRIWS— — WSELK
OCH ORUR ALOY
VCH vVROA XNL
XLCH - XLORBK — JTIKIAL
99R,59 0.0 0,0
0. 34500, 11271.
0,0 - 3,6 0.022
100, 100, 0
99H,59 0.0 0.0
0. 34500, 11262,
9,0 306k 0e.022
100, 100, 0
99R .59 0.0 Ueh
0. 34500, 11252,
0,0 3,07 0,022
100, 100, — 0
998,59 0,0 0e0
0, 34500, 11170,
00— 3.09 0,022
S0, 50, 0
99R,50 040 N
n, 34500, 8704, -
0,0 3,96 0,050
50, S0, 2
99K, 5] 0.0 0,0
O 34500, 8709,
0,0 3.96 0,022
40, 40, 0

99b.73

0,022
0

998474
0!
0,022
0

998,74

N,022

998,75

0,050

998,75
0.
0,022

HV
AROR
XNR
ICONT

0,15
11271,
0,022
0

0.15
11261,
0,022

0.15
11252,
0.022

0,15
11170,
n,022

Ne2b
HTOT,
0,050

0.24
8709,
0.022

HL
voL
WTN
CORAR

0,00
1067,
0.022

0.0

0.00
1119,
0,022

0,0

0,00
1171,
0,022

0.0

0.00
1196,
0,022

0,0

0.01
1219,
0,022

0,0

0.0])
1235,
0,022

0.0

oLo0SS
Twa
ELMIN
TOPWID

0.0
57,
979,12
1216,76

00
60,
979,14
1216.67

OIO
63,
979,16
1216,57

0,0
b‘.
979,30
1215,77

0.0
66,
9H3,30
1191.21

0.0
67,
963,31
1191,22

RANK ELEV

LEFT/RIGHT

SSTa
ENDST

979,12
979,12
939] .62
10608,38

979,14
979,14

9391,66

10608,33

979.16
979,16

9391,71

10608,28

979,30
979,30

9392,11

10607,88

983,130
983,30

9404,39

10595,60

983,31
983,31

Q404,39

10595,61
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i ,[ 1]
e SECND-—— DEPTH CWSEL-— CRIWS —  WSE{Lk—— £/ - HV - HL - 0LOSS BANK ELFV - el

; " 0 VL Ok ncH 0ROR ALOH ACH AROB voL TwA LFEFY/RIGHY .
: TIME VLOR VCH VROR XNL XHNCH XNP wWIN ELMIN SSTA .
"fWWAmquope~ — XLOBL XLCH - - XLORH —— JTRIAL— INC ICONY CORAR TOPWID ENDST i
|

" @SECND 166000,000 —— s 3 E ) . SRS N s LAl g s

. |1 16e000.00 15.19 99K, 0.0 0,0 998,76 0,24 0.01 0.0 983,32 I
' 69000, 34500, 0. 34500, 8707, 0. RT107, 1259, 68, 983,32 ‘
————— 0,22 —— 3496 0.0 3.96 0,022 0,022 0,022 04022 983,32 9404,40 i |

B '[ 0.,000094 60, 60, 60, 1 0 0 0.0 1191,20 10595,60 b

"l ®SECND 167200.000

3265 DIVIDED FLOw

“ 1l 167200400 15.15  90R,49 040 040 998,77 0,28 0.01 040 983,34
b 69000, 37474, GO 31575, H6RG, 0. 7617. 1306, i 983,34
: 0.23 6431 0.0 415 0,022 0,022 0,022 0,027  983,3% 9403.76 ‘
( ! 0,000]112 120, 120, 120, 2 0 0 0,0 1121,70 10595,45 g

#SECNO 168900.,000

3265 DIVIDEDN F|LOw

168900,00 15,14  998,5] 0.0 0,0 998,79 0,28 0,02 0.0 983,37 i
§ 69000, 37424, 0, 31576, B6Ta, 0. 7608, 1369, 16, 963,37

0,20 4.3] 0.0 4,15 0.022 0,n22 0,022 0,022 983,37 9403,81 .
e~ 0,000112 — 170. - 170, — 370, 0 [ 0 0,0 1121,59 10595,40 ' = . e i

®SECNO 170600,000 !f

3265 DIVINED FLOW

170600400 15.12 99H,53 0.0 0eN ¥98,8] N,28 0.02 0.0 983,41 .

f 69000, 37423, 0. 31576,  Hkeb. 0. 7601, 1433, B0, 983,41 ?
e 0,25 4,32 C.0 4,156 0,022 0,022 0.022 0,022 03,41 9403,85
(- 0,000113 170, 170, 170. 0 0 0 0.0 1121,51 10595436 ‘
o , |
( ‘; ®SECNO 173300,000 | (
) |
’l 3265 DIVIDED FLOw
' 173300.,00 15,10 99R,%6 0.0 0,0 99K, Ha 0,28 0,03 0,0 983,46
' 69000, 374273, 0, 31577, 6651, - 0. 158R, 1533, ar, 963,46 g
= 0,27 4,33 0.0 4.1h 0.022 0,022 0.022 0,022 983,66 9403,92

0.,000113 270, 270, 270, 0 0 0 0.0 1121,37 10595,29

FOINTED




F—--#SECNO-176000,000-

| 3265 DIVIDED FLO»

”[ 176000,00 15.07
| 69000, 37422,
0,79 4,433

0,0001)w 270.

®SECNO 180000,000

3265 DIVIDED FLOW

180000,00 15,04
69000, 37421,
0.3] 4434

0,000115 400,

*SECNO 184000,000

184000,00 15.03
69000, 34493,
0,34« 4,01
0,00009K 400,

#*SECNO 1850004000

186000,00
69000,
0,35
0,000117

185000,00 15,02
£9000, 34493,

------ 035 4,01
0.000098 100,

| ®SECNO )B6000,000

3265 DIVINDED FLOwW

14.97
37411,
4,36
100,

F———— SECNDO -— UVEPTH —

; 0 QLOR
TIME VLOH

———SLOPF XLOHL

27“.

998,63

0,0
400,

99K,7)

0.0
400,

99R, 72
0,

0,0
100,

Q9R, 69
O

C.0
100,

CRIWS

QROR
VROK
XL OBRR

0.0
31574,

4,17

270,

0.0
31579,
4,18
400,

0.0
34507,

4,01

400,

0,0
34507,

4,01

100.

0.0
315Ky,
4,20
100,

VSELK—-
ALOR
XNL

- ITRIAL

0.0
B63T,

0.022 -

0

0,0

Hbl 6,

0.022
0

0,0
859b,
0.022

-2

0.0
8593,
0,022

0

0.0
8571.
0.022

E6

ACH
XNCH
I0C

998,47
(UY
0,022
()]

99R,92

0,022

998.96

0,022

994,97

0,022

998 .98

v.,022

HV
AROB
XNR
1CONY

0.28
1576,
0,022

0,28
7557,
0.022

0,25
H604,
0.022

0.25
8596,
0,022

0,29
7523,
0,022

HL
voL
WTN
CORAR

0.03
1634,
0,022

0.0

0,05
1783,
c.022

0.0

0.04
1936,
0,022

0.0

0.01
1975,
b.n22

0.0

0.01
2014,
0,022

0.0

oLnssS
TWA
ELMIN
TOPWID

0,0
94,
983,52
1121.22

0.0
105,
983,60
1121,00

n'“
115.
963,68
1189,45

0,0
118,
983,70
1189,40

0.0
121.
983,72
1119,87

BANK ELEV

LEFT/RIGHT

SSTA
ENDSY

983,52

983,52
9404 ,00
10595,21

983,60
983,60

9404,11

10595,11

983,68
983,68
9405,.62
10595 ,08

983,70
963,70

9405,65

10595,05

983,72

983,72
9405,04
10594 ,91




O €

—— SECNO VEPTH
’ 0 WLOR
TIME VLOR

T SLOPE—— XLUBL

' F—#SECNO 187000.000—

| 187000,00 15,00
| 69000, 34501,
————— 0436 4,02

0000099 100

=

®SECNO 168K500,000

188500,00 164,94
—— 69000, 34499,
| 0.37 4,02
5 0,000099 150
LM,,,
| ®SECNO 189000,000
189000,00 10,74
69000, 34500,
{ 0.37 5.67
l—— 0.000304 50,
|

"I eSECNO 189500,000

i #SECNO 190000,000

190000,00 10.53
k9000, 34500,
0,38 5.79

N,000325 S0

#SECNO 191000,000

191000,00 10.29
69000, 34500,
0,38 5.93
0,0003%2 - 100,

1R9500,00 10,63
69000, 34500,

e S e g AT B Tt
0,001631 50,

CwSEL
QOCH
VCH
XLCH

998 ,Te

0,0
100,

99h, 75
Goe

0.0
150,

993,51

0.0
50,

99R,53

0,0
50,

99H,55

n'
0.0

S0,

QYR , 56
0,

0.0
100.

CRIWS -
ORORB
VROH

KLORKR ——

0.0
34501,

4,12

150,

0.0
36500,

5.67

50 ,-

0’0
34500,
S.74
S0,

0,0
34500,
5.79
S0.

0.0
34500,

5.93

100,

0e)
8577,
0.022

0,0
6081,
0.022

0,0
6013,
-~ 0.050

0,0
5958,
0.022

0.0
5817,
0.072

999,00
0.
0,022
0

999,01

0.022

999,04

0,050

999,07
. 0,
0,022

999,10
U.
0,022
0

HV
AROB
XNR
TCONY

6e25
BS86,.
0,022

0,25
8578,
0,022

0

0.50
6081,
0,022

o.sl
6013,
0,050

0.52
S958,
0,022

N.55
5818,
0,022

HL
voL
WTN
CORAP

0.01
2052,
0,022

0e0

0.01
2111,
0.022

0.0

0,01
2128,
0,022

0.0

0.03
2142,
0,022

0,0

0,03
215S,
0,022

0.0

0.03
21R2,
0,022

0.0

oL0SS BANK ELEV
Twa LEFT/RIGHT
ELMIN SSTa
TOPWID ENDST
040 983,74
123, 9H3,7a
GH83,74 9404,92

1190,07 10594,99

0,0 983,77
127. 983,77
9H3,77 9405,12

1189,83 10594,95

0.0 SAT, 77
129, 987,77
987,77 9417,82

1164,40 10582,22

Ne0 987,90
130, 967,90
987,90 9418,17

1163,71 10581,87

0.0 98b, 02
131, 968,02
988,02 Q818,46

1163,13 105R1,99

0.0 986,27
134, 988,27
988,27 9419,18

1161,6b 10580, 66

PAGE
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Cj””"‘““
’L—~ - SECNO
; 0

E TIME

i Etone
X

| 192000,00
! 69000,

0.39
| 0.N003R]

P

193000.00

- 69000,
0,39
0,000413

194000,00
, 69000,
| 0,40
I‘ 0.000449

| 196000,00
9000,

0,000532

2 198000,00
‘ 69000,

0.61
0,000634

@SECNO 193000,000

0040 -

VFPTH
QLOKH
VLUK
XLOBL -

T @SECNO-192000,000

10,05
34500,
6e.08
1004

9.8])
34500
6.23
100.

®SECNO 196000,000

.57
34500,
6439
10u,

®SECND 196000,000

9.10
34500,
.73
200,

| ®SECNO 19R000,000

H.63
34500,
7.10
?()OU

- CwSEL

QCH
vCH
XLChH

99H,57
0.

0,0
100,

998,5A
0

0,0
100,

998,59

0,0
100,

998,62
0,

0,0
2n0n,

99R, 65
0.

0.0
200,

CRIwWS

0POA
VROR
XLOBH

0.0
34500,
6,08
100,

0.0
34500,

6,23

100,

0,0
34500,

6,39

100,

0,0
34500,

ho T3

200,

0.0
34500,

7.10

200,

wSELX
ALOB
XL
T1TRIAL

Ne0
5539,
0,022

[}
5401,
0.072

0.0
5128,
0,022

De0
—  4R6) .,
04022

999.22
0.
0,022
0

999,32

h,022

999,44

o,n22
0

HY
AROB
XNR
1CONTY

0457
S6T78,
0.022

0e60
5539.
0,022

063
5401,
0,022

0,70
5128.
0,022

NeT8
4661,
0,022

0

HL
VoL
wIN
CoraR

0.04
2209,
0,022

0.0

0,064
2234,
0,022

0.0

0,06e
2260,
0,022

0.0

0,10
2306,
0,022

0'0

0,12
2354,
0,022

0.0

oLO0SS
Twa
ELMIN
TOPW]ID

0.0
137,
988,52
160,24

0,0
139,
HR, 77
1158,80

0.0
142,
989,02
1157,37

0.0
147,
969,52
1154,55

0,0
153,
990,02
1151,77

PAGE e7

BANK ELEV

LEFT/RIGHT

SSTA
ENDST

988,52

988,52
9419,90
10580, 14

988,77
98R,T7

Q420,62

10579,42

989,02

989,02
9421,33
10578, 71

989,52
989,52

9422,74

10577.29

990,02
990,02

Q424,13

10575,90

I




)
o |
r" ey e i :
L . G e Sine U o
'] [ XXX XXEXEXXEXYTEYEIEETESZERRAA RN RN RRRRR R R AR R R X X R X J
"——— HEC? RELEASE DATED NOV 76 UPDATED APR ]9R0
| ERROR CORR = 01502,03,04
‘| MODIFICATION = 5045152953454
i R DRV BBBEVBUNBBBANVBPINBBOBIDBBIBNINBBRNLBAVDEIVELRBEIGSG
f Y1 — AGUA FRIA CHANNEL ® =10 TO INODIAN SHCOOL ROAD o
| T2 IMPROVED CHANNEL w/ N=VALUF=®,022 WITH MCDOWELL RD BRIDGE
K T3 1100 ROTTOM wIDTH 331 SIDE SLOPES QS0 #FINaLe
L J1  ICHECK 30 MINV InIR STRT METRIC HVINS
0, 5. 0 0s 0,0 0e0 040
( J2 NPROF 1PLOT PRFVS XSECV XSECH FN ALLDC
. 15,000 0,0 -1.000 0.0 0.0 0.0 0.0
B ’
|-
i
|
b e B , B
[
( i
i
|
Ai T N -
P L
yf B
( }i
|
B §
: i]
|
i |

Tbw

O

WSEL
9R6,400
CHNIM

0,0

FO
0,0
ITHACE

0,0

PAGE

28




C

- CWSEL

OCH
VCH
XLCH

“SECNO —— DEPTH—

Q WLDOR

TIME VLOB

SLOPE XLOBL
‘p_koppo;m‘,__m‘qm“A_mgmk__h

®SECNO 141504000

—14150,00— 7,58+
91000, 45500,
0.0 10.69
“'0000“833 S 50.

SSECNG 1420004000

142000,00 7.85
91000, 45500,
0.00 10.32
0,001522 50.

*SECNO 143000,000

143000,00 B.06
93000, 45500,
0,00 10,04
0.0013RH 100,

®SECNO 143K00,000

143800,00 H,21)
91000, 45500,
0.01] 9. bb
0,001308 KO,

®SECNO 145000,000 -

145000,00 H.41
91000, 45500,
0,01 9.62
0.001207 120.

*SECNO 146000,000

146000,00 8455
91000 45500,
0,01 9,65

0.001139 100,

986,40
0,

0,0
50,

SR6,6T

0,0
S0,

9H6E,91
0,

0,0
100,

47,07
0.

0,0
60,

987,29

0.0
1206,

Ob7,46

0.0
100,

CPIWS—
QROR
VPOR
ALOBR

0.0
45500,
10,69

80, ——

0,0
45500,
10,32
50,

0.0
45500, -
10,04
100,

0.0
45500,
9,86
80,

0,0
45500,

9,062

120,

0.0
45500,

9,45

100,

HSELK
ALOB
XNL
1THIAL

QB6, 40
4255,
0,050
|

0.0
440k,
0,022

0.0
4534,
0.022

0,0
4616,
0.022

0,0
4730,
6,022

040
48165,
0.022

€6
ACH
XNCH
Inc

Hv
AROR
XNK
ICONTY

1.78
4255,
0,050

1.65
4408,
0,022

1.56
4534,
0.022

1.51
4616,
0,022

1,44
4730,
0,022

1.39
4818,
0,022

HL
voL
WTN
CORAR

0.15

10,

0,022
0,0

0,186

0.022
0.0

o.‘l

47,

0,022
0.0

0.15

13,

0,022
0.0

0.12

95.

0,022
0,0

0LO0SS RANK ELEV
Twa LEFT/RIGHY
FLMIN SSTa
TOPWID ENDST
0,0 978,82
0, 978,82
978,82 9427,26

1145,48 10572,74

0,0 978.83
1. 978,83
978.83 9426,46

1147,08 10573,54

0.0 978,85
“q 978,85
978,85 9425,80

1164R,39 10574,20

0,0 978,86
6, 978.R6
978,86 9425,37

1149,25 10574,62

0,0 978,89
9, 978,69
STH,R9 Q424,7R

1150,44 10575,22

0,0 978,91
12, 978.9)
978,91 942a,34

1151,32 105715,66

PAGE 29 Lome



I aGE S I A I O s A

T S S S Sl U PAGE = 30 SO
|

L—-~fAfSECNO—-'DEPYN»v CwSFL CRIWS — WSELK — t6 HY HL OLOSS BANK ELEV - e
- 0 QLOF OCH OGROR AL O ACH ARObB voL TWa LEFT/RIGHT
TIME VLORK VCH VROR XNL XNCH XNR wWIN ELMIN SSTaA

'!~ = SLOPE XLOAL - - XLCw XLORK ITRIAL incC ICONT CORAR TOPWID ENDST o e T e e st e e

—— - @SECNOD 168000, 000 ——— ——
i 148000,00 B.81 9HT . T6 0.0 0.0 9R9, 06 1,30 0.22 0,0 978,95

91000, 45500, 0, 45500, 4964, 0, 4964, 140, 17, 97R 95 ;
002 9417 D.0 9417 0,022 0,022 0.022 0,022 976,95 9423,56 — "
o fl 0,001030 200, 200 200, 2 0 0 0.0 1152,88 10576, 44 i

| ®SECNO 1500004000

| 150000.00 9.04 96R,02 0.0 0,0 9RQ, 26 1.24 0.20 0,0 978,99
e 9)000 45500 0, 45500, 5093, 0. 5093, 1K6, 22, 978,99

' 0,03 8,93 0,0 H.93 0.022 0,022 0,022 0.022 978,99 9422,89

" 0.000947 200, 200, 200, 2 0 0 040 1154,22 10577,1)

*SECNO 156300,600

1 |

i 156300.00 9,71 9RH, T2 040 0.0 9RY, Tu 1.07 0.53 0,0 979,0)
|° 91000, 45500, 0 45500, S54R0, 0. S5aB0, 339, 39, 979,01
i 0,05 8430 0,0 B.30 0.022 0,022 0,022 0,022 979,01 9420, 8R
| L 0000745 630, &30, 630, 2 0 0 0.0 1158,24 10579,1°2

#SECND 158000,000

| 1 158000,00 9.82 968,87 0.0 0,0 949,91 1.0 0,12 0.0 979.05
1’ 91000, 45500, 0. 45500, 8543, 0. 5543, 382, 4a, 979,05 .
fg—ﬁfw—- 7/ SN T © FRENSUN | P, DR T (S— T 0,022 0,022 0.022 979,05 ©9420,5% i Sh

\ 0,000717 170, 170, 170, 0 0 0 0.0 115A,80 10579, 45 .

®SECHOD 160000,000

'] 160000,00 9.95 9HY,Na 0,0 0,0 990,05 1.02 O.lé 0,0 979,09

S 91000, 45500, 0O, 45500, 5621+ (U $621. 433, 49, 979,09

_| 0,00 8,09 0.0 He09 N.022 0,022 0,022 0.022 979,09 9420,15
0.000615 200, 200, 200, 2 0 0 0.0 1159,70 10579,85

eSECNO 161000,000

|

|

‘- 161000,00 10,01 9H9, 1) 0,0 0,0 990,12 1.01 0,07 0,0 979,11

ﬂ‘ 91000, 45500, 0, 45500, 5650, 0. 5650, 459, 52. 979,11

L‘ 0,06 .05 0,0 He0E U022 n,022 0.022 0,022 979,11 9420,00
-~ 0,000674 100 100, 100, 0 n 0 0.0 1160,00 10580, 00




TepN e -

———— SECNO——DEPTH-——
0 QLOK
TIME VLOR

- SLOPE-——— XLOAL ——

—-8SECNDO--162000,000-——

= 162000,00 10.07
! 91000, 45500,
e 0,07 B 00—
”[ 0,000660 100,

®SECNO 163000,000

A

| 163000,0¢ 10.12
. 91000, 45500
| 0,07 T.96

0,000648b 100,

OSECNO 164000,000

{ - 164000,00 - 10418
; 91000e 45500,
| 0,07 T.92

0,000637— 100,

#SECNO 164500,000

164500,00 10,0%
91000 45500,

| IS (ou Wt (LN, . NN Y |
0,N0NBE2 S0,

®SECNO 165000,000

165000,00 5.94
- 91000, 45500,
0.08 13.7)

0,020043 50,

eSECNO 165400,000

g

3685 20 TRIALS ATTEMPTED
3693 PROBAbBLE MINIMUM
3720 CKRITICAL DFPTH ASSUMED

CwWSEL
QCH
VCH
XLCH

959,19

Olv
0,0

100,

ou9,217

0.0
160,

S69,3e

0,0
100,

QKR 2¢
0.

0.0
S0

——CRIWS
OROB
VROR

XLOBK

45500,
8,00
100,

0,0
45500,

T.96

100,

0o
45500,

T.92

100,

0.0
45%00,
8,01
50,

—— 3301 MV CHANGED HORE THAW HVINS

WSFLsCwSFL
SPECIFIC ENERGY

9H9 .24
45500,
13,71
S0,

0.0

-~ MSELK
ALOR
XNL

~ITRIAL

0,0
ShH6,
0.022

(U
S716,
0.022

0,0
STé4b,
0,022

O

0,0
S681.
o.,022

0,0

3319,

0,050
20

€6

ACH
XNCH
16C

990,19
0.
0,022
0

990,25

Ne022

990,32

0,022

990.35
0.
0,022

992,16

0,050
11

HV
AROB
XNR
ICONTY

0,99
5686,
0,022

0

0,986
5716,
0,022

0,97
5748,
0,022

1,00
5681,
0,022

2.92
3319,
0,050

0

0LO0SS BANK ELEV
TwA LEFT/RIGHT
ELMIN SSTaA
TOPWID ENDST
0.0 979,12
54, 979,12
979,12 9419,81

1160.,37 10580,18

0.0 979,14
57. 979,14
979.1« 9419,66

1160,68 10580, 34

0,0 979.16
b0, 979,16
979,16 Q419,49

1161.01 10580,50

0.0 979,30
61, 979,30
979,30 9419,84

1160,32 10580,16

0,0 983,30
62. 963,30
9R3,30 9432,19

1135,62 10567.81




O

'
| S

_

0,002413

- GECND-— DEPTH -
0 QLOR
TIME vLOK

—— SLOPE——— XLOBL —

165400,00 — 6492
91000, 45500,
0,08 11.73
0.002319 — 40,

SSECNO 166000,000

166000400 7.2)
91000 45500,
D06 11.23
0,00201¢C h0.

¢SECNO 167200.,000

3268 DIVINED FLOwW

1672700.00 T.14
91000, 48979,
0,0b 12.22

120,

@SECNO 16R900,000

3265 DIVIDED FLOw

168900,00 7.85
91000, 49014,
0,08 11.11
0.,001763 170,

SSECNO J1T70&0D 000
3265 DIVIDED FLOW

170600.,00 Be.29

91000, 49036,
0,04 10.52
0.001471 170,

3301 Hv CHANGED MORE THAN HVINS

CwSEL CRIWS wWSELK - — EG

QCH ORORK ALOR ACH
VCH VROR XNL XNCH
XLCH - XLORR -— TTRIAL 1nC

990,23 0.0 ~0e0 992,436
0. 65500, 387v, (UNS

0,0 11,73 0,072 0,022
40, 40, —— e —— 0
990.53 0.0 0.0 992.49
O, 45500, 405], Oe

040 11.23 0,022 0,022
60, 60, 2 [
990,448 0.0 0,0 992.76
0, “2021) ., 4009, O

0.0 11,94 0,022 n,o2e
120, 120, 2 0
991,22 n,0 0,0 993,10
0, 419RS “all, 0,

0.0 10.BR 0.022 0,022
170, 17C, 3 0
991,70 0.0 0e0 993.3H
O 41966, 46613, 0.

0,0 10,2R 0,022 0,022
170, 170, 2 il

HY
AROR
XNR
ICONT

2ele
3879,
0.022
0

1.96
4051,
0,022

2.28
3507,
0.022

1.88
3860,
0,022

1.686
4081,
0,022

0

o]
VoL
wTn
CORAR

0.2]

S68,
6,022

0,0

0.13

579.
0,022

0.0

0,26

600,
0,027

0.0

0.35

631,
0.022

0.0

0.27

66ha,
0,022

0.0

0L.0SS
Twi
ELMIN
TOPWID

0.0
63,
983,31
1141,54

0,0
bs‘
983,32
1143,34

0.0
68,
983,34
1073,25

O.n
T2,
983,37
1077,50

0.0
76,
981,41
100,16

BANK ELEV

LEFT/RIGHT

SSTaA
ENDST

983,131
583,31

9429,23

10570.77

9R3,32
983,32

9428433

10971.67

9R3.34
983,34
9428,19
10571 .44

983,37
9H3,37

9426,04

105713,5%

9R3IL 41
983,41
9424,70
10574,86
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O

0
TIME
- SLOPE

- SECNO——

DEPTH
GLoR
vLoR
ALOBL

‘— @SECND-173300,606

|

{ 173300.00
=l 91000,
F——o0.10

‘I o0.001212

3265 DIVIDED FLOw

b.7h
4906),
G5.92
270,

il ®SECNO 176000,000

'?~ 3265 DIVIDED FLOw

176000,0n0
91000,
0e11

| 0,001055

},,‘ —

— 1B0000.00
91000,

0,12

o 0,000903

1R4000,00
9)000.
0.13
0,00065Y

185000.00
91000,
0,13
0,000647

9.15
49079,
9.51
270,

eSECNO 180000,000

3265 DJVIDED FLOw

Q.59
49100,
9,07
400,

#SECNO 184000,000

Jo.06
45494,
He00
400,

¢SECNO 185000,000

10.12
45494,
T.96
100

CwWSFL -~
oCw
VCH
XLChH

992,24

0.
0.0

270,

992.67

0.0
270,

993,18
04

0.0
400,

63,7«

0,0
400,

993,482

0.0
100,

CRIWS—

CROR
VROR

XLOHR -~

0.0
41939,

9.6R —

270,

0,0
1921,

9.2R

270,

0.0
41900,

B,t6

400,

0.0
455006,

8,00

400,

060
45506,

795

100,

WSELK
ALOR
XNL
ITRIAL-

0,0
4947,
0.022

.0
5162,
0.022

0.0
5414,
0.022

0,0
S685,
0,022

0.0
5718,
0.022

€6
ACH
XNCH
10C

993,74

0,022

994,04

0,022

994443

n.nee

994,74

0,022

994 ,K0

0,022

HYy
AROB
XNP
JCONY

149
4331,
0.022

0

137
4519,
0,022

1.25
aT40,
0,022

0

0,99
S687,
0.022

0.98
5721,
0,022

HL
VoL
WTN
CORAR

0.36

720,
0,022

0.0

0.30

T79.
0,022

0.0

0.39

870,
0,022

0.0

0.31

969,
0,022

0.0

0.07

995,
0,022

0,0

NLOSS
Twa
ELMIN
TOPWID

0,0
83,
983,40
1083,14

N0
90,
983,52
1085,39

0,0
100,
983,60
1088,03

0,0
110.
983,68
1159,91

0,0
113,
983,70
1160,25

BANK ELEV

LEFT/RIGHT

SSTa
ENDST

983,46
983,46
Q423,20
10576, 34

983,52
983,52
9422, 06
10577,46

983,60
983,60

9420,73

10578,76

983,68
983,68

9420,28

10580,19

983,70
963,70

9420, 11

10580, 36

1

/
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S NS - - B R

O

1

e
(G

—— SECNO— - DEPTH ——  CWwSEL CRIWS
| 0 OLOR OCH GROR
| TIME VLOR VCH VROR

:T~~v~vsLOPe XLORL XL.CH AL OHR

i 3265 DIVINDED FLOw

186000,00 10.01 993,73 0.0

= 91000, 49114, (R 41686,
0416 BebB 0,0 - —B,45
0.,0007R]) 100, 100, 100,

*SECNO 187000,000

' 187000,.00 10.25 993,99 0.0
" b 91000, 48507, 0o 454969,
0s1¢ T.65 0,0 7.8%

0.000621 100, 100, 100,

®SECNO 18F500.000

188500,00 10632 994,09 0.0
91000, 45499, 0, 45501,
0,15 7.80 0,0 T.b0
0000606 150 150, 150,

Tl @SECNO 1R00N0,000 -— S— S—

3301 HV CHANGED MOKE THAN HVINS

36B5 20 TRIALS ATTEMPTED wWSFL,CWSEL

T 3693 PRORABLE MINIMUM SPECIFIC ENERGY

——-3720 CRITICAL-DFPTH ASSUMED -
189000.00 5,93 Q63,70 993,70

. 91000, 45500, 0, 45500,
p——— - 0,15 13.73 040 13.73
0.,003696 S50 50, 50,

®SECNO J1E9500,000

3301 HV CHANGED MORE THAN HVINS

N IR9S00,00 6,90 994,79 0,0
Q) 000, 45500, 0, 45500,

0,15 11.76 0.0 11.76

0.012098 S0 50, 50,

~ WSELK—~ €6
ALOR ACH
XNL XMNCH

TTRIAL 1nc

‘— ®SECNO- 1R6000,000 — e

060 994 ,.,b7
5658, 0.
——-0.022 0,022
2 0

0,0 994,94
5793, Ue
0,022 0eN22
I'4 0

~ 0.0 995,04
SH36, 0.
0,022 0,022

0 0

00 996,63
3314, 0.
0.02¢ 0,022
20 1)

0,0 996,94
3JHR6T . 0.
0,050 0,050

5 0

HV
AROB
XNR
ICONT

lelé
4957,
0,022

0.96
5793,
0,022

0,94
5836,
0,022

2,93
3314,
0,022

2,15
3R68,
0,050

0

HL
voL
wTN
CORAR

0,07
1020,
0.022

0,0

0.07
J0sb,
0,022

0.0

0,00
108¢,
0,022

0.0

0,06
1096,
0,022

0.0

0,32
1104,
0,022

0.0

oLonss
Twa
ELMIN
T0PWID

Ne0
115.
9u3.72
1090,11

0,0
11R,
QB3I Ta
1161,54

0,0
122.
983,77
1161,88

0,0
123,
987,77
1135,65

0.0
125,
987,90
1141,38

BAMK ELEV
LEFT/RIGHTY

SSTa
ENDST

983,72

983,72
9419,93
105H0, 06

983,74

O8I, 74
9419,20
10580,73

983,77
983,77

9419,08

10580,96

987.17
o87,77
9432,.23.
10567.19

9R7,.,90
987,90

9429,32

10570,70




P - e e PAGE 35
r

B SECND —— DEPTH -~ — CwSEL— CRIWS YSELK— E6 MY HL OLOSS HANK ELEV
: ’ 0 QLOGK QCH OROR ALObB ACH AROB voL TwA LEFT/RIGHT

' TIME VLOH VCH VROR XNL XNCH XNR WIN FLMIM SSTA

" t——— SLOPE -~ XLOKL XLCH XLORK 1VRIAL 10C 1CONT CORAR TOPWID ENDST

f—— ®SECMO 190000000 — —

( K| 190000,00 T.11 995,13 0.0 0,0 997,15 2.02 0.21 0,0 988,02
| 91000, 45500, 0, 45500, 3I9KG, O, 3989, 1113, 126, 988,02
s 1] 11e41 — 0,0 11.e1 v.022 0,022 0,022 0,022 98R,N2 9428,69
e " 0,002115 S0 50, S0, ? 0 0 0.0 1142,65 1057),34
¥ ———— e e A S i v = = — — -~ S S - M—
| ®SECNO 191000,000
( ' 191000,00 T.03 995,30 0.0 [t 7] 997,37 2.07 0,22 0.0 988,27
) 91000, 45500 O 45500, 3942, O 3962, 1132, 129, 988,27
"y N,15 11.5¢ 0,0 11,5 0,022 0,022 0,022 0,022 98,27 9428,93
( “ 0.002199 100, 100, 100, 3 0 0 0,0 1142.,16 10571,10
! -
|

®SECNO 192000,000

1920006,4,00 96 995,46 0.0 0,0 997,59 2.11 0,22 0,0 988,52

{ 9100C, 45500, 0, 45500. 3902. 0. 3902, 1150, 131, 988,52
) Nol6 11.66 0,0 11.66 0,022 n,n2? 0.022 0,022 GHB,52 9429,14
— 0.002275 1004 100, 100, 2 0 0 0,0 1141,74 10570,88

®SECNO 193000,000

193000,00 6,92 995,69 Oet 0,0 997,82 2,13 0.23 0,0 988,17
! 91000, 45500, 0. 45500, 3863, 0, 3A83, 1167, 134, 988,77
0,16  [§ (O & SN T 11.72 0.02? 0,022 0,022 0,022 OBH,TT 9429,24 —_—
1L oe0023n 100, 100, 100, 1 0 0 0.0  1141,54 10570,79

®SECNO 194000,000

194000,00 b, Hb 905,88 0,0 0,0 998,06 2417 0.23 0.0 989,02
| I 931000, 45500, - - (LS 45500, 3Ra4b6, 0. k46, 1188, 136, 949,02
) 0.16 11.63 0.0 11.K3 0.022 0,022 0.022 0,022 989,02 9429,4s
{ 0.002365 100, 100, 106, 2 0 0 0.0 1141.15 10570,59
( ®SECNO 196000.000
196000,00 6.h? Q996,34 0.0 0,0 994,54 2419 N 4R 0,0 9R9,S?
; 91000, 45500, 0. 45500, 3B2H, 0. 332R, 1220, 142, 989,52
0.16 11.H9 0,0 11.H9 0e022 0,022 0,022 0,022 9K9,52 9429,53
0.,002422 200, 200, 20¢, 0 0 0 0.0 1140497 10570,50




,-r-w»m I — e —— PAGE 36 SR
(] |1
‘b — SECNO —— DEPYM - CWSEL - CRIWS wSELK €6 HV HL OLOSS  BANK ELEV —
] 0 OLOR acH VROH ALOBb ACH AROB voL Twa LEFT/RIGHT . |
] TIME VLOH VCH VFOR XNL XNCH XNR WIN FLMIN SSTA '!
b SLOPE-— — xLOKL XLCH XLORK ITHIAL I0C ICONT CORAR TOPWID ENDST -

| B B sl gbinnd o

" ®SECNO -19R000,000 — :
( B 19800000 6,79 096,H] 0,0 0,0

999,03 2.22 0,49 040 990,02

! 91000, 45500, 0, 45500, 3b09, 0. 3Rr09, 1256, 147, 990,02
W asate e B 11.95 0.0 - 11.95 0022 0,022 u.022 Ge.02p 990,02 9429,63 w~~‘f‘
a [ 0,002463 200, 200, enc., 1 0 0 0,0 140,76 10570,39 1.'




C[::i——~—v“———--v-~«f--v~———~—"—-————~w--——/- — - — = PAGE k) et
'j (A A X X R R A R R R R R RN RN AR AR RSN AR AR R R AR X X X 2 .
) —~HEC?2 PELEASE DATED NOV 76 UPDATED APR  19A0 - —
) ERROR CORKF « 01402,03,06 |
o MODIFICATION = 50,5]1452:53,5¢ 15
o S BOBKBVBOPLBBVELBEBBGGVORPOINIBLBIGNIILIGLOLIBDOIBOELOAIMEGN e i et e’ e o i
( .
;{ﬁ NOTE~ ASTERISK (@) AY LEFT OF CHUSS=SECYION NUMBER INDICATES MESSAGE IN SUMMARY OF ERPOKS LIST — "
€| M
"}—1100 HOTTOM wIDTH 31} SI .
w |
| SUMMARY PRINTOUT TaBLEF 120 I"
al s 2 ’
|
SECNO CWSFL FG VCH 10KeS DEPTH T0PWID CLSTa BW STCHL XLBEL STCHR RBEL
P T
i; 14150.000 987,10 YHT .14 0.0 2.03 8,2H 1149,.67 0.0 0,01 10000,00 976,82 10000,00 978,82 9
v 14150,000 994 ,9¢ 995,07 0,0 2.01 16,14 1196.82 0,0 0,01 10000,00 978,82 10000,00 978,82
i 14150,000 998,51 994,65 0.0 2.03 19,69 1218,11 0.0 0,01 10000,00 978,82 10000,00 978,82
I 14150,0C0 9H6, 4N 986,18 0.0 83,33 7.58 1145,4R 0,0 0,01 10000,00 976.82 10000,00 978,82 -
142000, 000 9RT,10 9A7.15% 0,0 0,39 .26 1149,69 0.0 0,01 10000,00 978,83 10000,00 978,83 7
I 142000,000 994,96 995,07 0,0 0,39 16,13 1196,84 0,0 0,01 10000,00 978,83 10000400 978,83 o
i 142000,000 998451 9Ok 465 Le0 n,39 19,6& 1218.,14 0.0 0,01 10000,00 978,83 10000,00 978,83 [~
1420004000 YHobT 9kb,33 0.0 15,22 7.8% 1147.0K 0.0 0,01 10000,00 978,83 10000,00 978,83 -
143000,000 9HT, 11 987,18 0,0 0439 8.26  1149,6] 0.0 0,01 10000,00 978,85 10000,00 978,85 .
e— 143000,000 . 9Q4,uh 995,07 - 040 0,39 16,12 1196,75 0,0 0,01 10000,00 978,85 )0000,00 978.8577x:
'; 143000,000 998,51 996,66 0.0 0,39 19,67 1218,0% 0.0 0,01 10000.,00 978,85 10000,00 978,85 A
i 143000,000 986,91 9Bb, 47 0,0 13,88 H,06 114H,39 0,0 0,01 10000400 978,85 10000,00 978,85 -
( : 143800.000 9HT 411 987,15 0.0 Dot N B,25 1149,48 0,0 0,01 10000.,00 978,86 10000,00 978,86 ,:
" 143800,000 994,97 995 ,0R 0,0 0.39 16,10 1196,62 0.0 0,01 10000,00 978,86 10000,00 978,86 ;D
= 143R00,000 994,52 998,66 0,0 0,439 19, 6% 1217,93 0,0 0,01 10000,00 976,86 10000,00 978,86 — |
( ! 143800,000 987,07 YRbE,L,5A 0.0 13.0K 6.2) 1149,25 0,0 0,01 10000,00 978,86 10C000,00 978.86 X
) 145000,000 917,11 9HT .16 0.0 0,40 8,23 1149,34 0,0 0,01 10000,00 976,89 10000,00 978,89 -
e 145000,000 994,97 995,08 0,0 0,39 16,08 1196.50 0,0 0,01 10000,00 978,89 10000,00 978.89 e
o 145000,000 99H,52 99b, 66 0.0 0,40 19,63 1217.8) 0.0 0,01 10000,00 978,89 10000,00 978,89 Lo
= 145000,000 9R7,29 YHb, 73 0.0 12.07 8,41 1150,44 0,0 0,01 10000,00 978,89 10000,00 978,89 >
:. 146000,000 9HT,1°2 9RT7,16 0.0 0,40 8,2) 1149,26 0,0 0,01 10000,00 978,91 10000,00 978,91 :
L 146000.000 964,497 Y95, 0K 0,0 0439 16,07 1196,41 0,0 0,01 10000,00 978,91 10000,00 978,91 -~
‘i 146000,000 998,52 Y9b,67 0,0 0,40 19,62 1217, 71 0,0 0,01 10000,00 978,91 10000400 978,91 [ -
i 146000,000 9HT,46 9Bb,8S 0,0 11.39 8,55 1151.32 0,0 0,01 10000,00 976,91 10000,00 978,91 y
e =
z l 146000,000 9RT,12 9R7.17 0.0 Oebl 8,18 1149,07 0.0 0,01 10000,00 978,95 10000,00 978,95 -
z .l 1480004000 994 49K 995,09 0.0 0ea0 16,04 1196,21 0,0 0,01 10000,00 978,95 10000,00 978,95
z T 14B000.000 998,53 9%b,68 0.0 0okl 19.59 1217,52 0,0 0,01 10000,00 978,95 10000,00 978,95
£ i 148000.000 9KT .76 989,06 0,0 10,30 B.81 1152.8+ 0,0 0,01 10000,00 976,95 10000,00 978,95 E
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<

-~~~ SECNO ——

150000,000

- 1500004000

1500004000
150000.,000

156300.000
156300,000
156300,000
156300.000

1580004000

158000,000
158000.,000
158000,000

160000,000
160000,000
160000,000
160000,000

161000,000
161000,000
161000,000
161000,000

16200G.000
162000.000
162000.000

162000,000 -

163000,000
163000,000
163000.,00C
163000.,000

164000,000
166000,000
164000,000
164000,000

154500.,000
164500,000
16450304000
164500,000

165000,000
165000,000
165000,000
165000.,000

CwSEY

987,13
9G4 ,99
998,54
98b,02
GRT, 14
995,01
99k ,56
968,72

9RT 41,
995,07
998,57
P88.87

9RT,17
905,03
QQH Sk
969,04

987,18
995,03
998,58
9H9.1)

ORT .1k
99S5,0Ne
998,59
9RY .10

9KT7,1H
905,08
998,59
989,27

967,19
995,04
Y9H,59
9H9, 34

9KT, 10
995,04
994,59
9H9, 35

9H87,.,0)
904,984
9G9R .50
9H9, 24

989,79

987,21
995,13
996,71
989,91

987,22
995,14
99H,7?
990,08

987,23
995,14
908,73
990,12

987,23 -

995,15
998.73
990,10

9R7,23
995,15
996,73
990,25

9HT,24
995,16
YOH, T4
990,32

987,24
995,16
9%y, 74
990, 35

9R7.25
995,16
998,78
992,16

VCH 10KesS
0,0 0,41
0.0 Vel
0.0 0,40
0.0 .47
0,0 0.4?
0.0 (Al
0.0 0,40
0,0 T.45
0.0 — 0,427
0.0 Ve
0.0 UeaN
0.0 7,17
0,0 0,43
0,0 VesD
0.0 0,41
0.0 6,85
0,0 0,413
0.0 Vet
0,0 0,4
0.0 6,74
0,0 0.43
0.0 o061
0,0 0s41
0,0 6,00
0,0 0.43
0.0 (S}
0.0 0ol
0.0 6.48
0,0 O,04
0,0 0,61
0.0 0,41
0,0 6,37
0,0 (Y
0.0 0,42
0,0 Oeu?
0,0 b,62
0,0 29.4)
0.0 6,03
0.0 4,87
0.0 200,43

DEPTH

8,15
16.00
19,5%

9,04

8,15
16,00
19,55

9.71

8,12
15,97
19.52

9,82

8,09
15.94
19,49

9,95

8,07
15,93
19,48
10.0)

8,06
15,91
19.46
10,07

6.04
15,49
19,44
10.12

8,02
15,8R
19,43
10,18

7.89
15,74
19,29
10,05

3.71
11,65
16,20

5,94

TOPWID

1148,.88
1196,02
1217,.32

1154,22

1148,.88
1196,01
1217,32
1158,24

1148,71
1195,85
1217.14
1158,89

1148,52
1195,65
1216.96
119,70

1148,43
1195,56
1216.86
1160.,00

1148,33
1195,46
1216,76
1160,37

114b6,24
1165,37
1216,67
1160,68

1148,14
1195,27
1216,57
1161,01

1147,34
1194,46
1215.77
1160,32

1122.29
1169,8%
1191,2)
1135,62

CLSTA

Rw

0,01
0,01
0,01
0,01

0.01
0.01
0,01
0.,0]

0,01
0.0]
0,01
0,01

0,01
0,01
0,01
0,01

0,01
0,01
0.0}
0,01

0,01
0.0}
0.0}
0,01

0,01
0,01
0,01
0,01

0,01
0,01
0,01
0,01

0,01
0,01
0,01
0,01

0,01
0,0])
0.01
nlnl

STCHL

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000400
10000,00
10000,00

10000,00
10000,00
10000,00
10000.,00

10000,00
10000,00
10000,00
10000,00

XLBEL

978,99
978,99
978,99
976,99

979,01
979.01
979,01
979,0)

979,05
979,05
979,05
379,05

979,09
979,09
979,09
979,09

979,11
979,11
979,11
979,1)

979,12
979,12
979,12
979.12

979.14
97914
979,14
979.14

979,16
979,16
979.16
979.16

879,30
979,30
979,30
979.30

983,30
983,30
9H3,30
943,30

PAGE 38

STCHR

10000,00
10000,00
10000,00
10000,00

10000400
10000400
10000,00
10000,00

10000,00
10000,00
10000400
10000400

10000400
10000,00
10000,00
10000400

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

RBEL

978,99
978,99
978,99
978.99

979,01

979,05 -

979,05
979,05
979,05

979,09
979,09
979,09
979,09

979,11
979,11
979,11
979.11

979,12
979,12
979.12
979,12

979,14
979,14
979,14
979,14

979,16
979,16
979.16
979,16

979,30
979,30
979,30
979,30

983,30
983,30
983,30
963,30

|
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( ( i e = - et Bt o e = E PAGE 39 - —_— -
'%*"'"—*"SECNO e O WS EL €6 - —— VCH —— 1 0Ke®S — DEPTH TOPwWID CLSTA AW STCHL XLBEL STCHR RBEL —
'l 165400,000 9BT .06 9RT , 29 0.0 S5.54 3.75 1122.57 0,0 0,01 10000,00 983,31 10000,00 983,31
T 165400,000 994,96 995,17 0e0 —-—— 1417 11,65 1169,92 0,0 0.0 10000,00 983,31 10000,00 963,31
p '] 165400,000 998,51 998,75 0,0 0.94 15,20 1191,22 0,0 0,01 10000,00 983,31 10000,00 983,131
v 165400,000 990.23 992.36 0.0 23.19 6.92 1141,.54 0.0 0,01 10000,00 963,31 10000,00 983,131
i 166000,000 9HT 10 9R7,32 0,0 5.45 3,78 1122.67 0,0 0,01 10000,00 983,32 10000,00 983,32 o
: | 166000,000 994 ,9K 99S5.1R 0.0 1.17 11,64 1169,9) 0,0 0,01 10000,00 983,32 10000,00 983,32 L
! 166000.000 ~ 998,51} 998.76 i Y (] - 0,94 15.19 1191.20 0,0 0,01 10000,0¢0 983,32 10000,00 983,32 -!
( ' 166000.,000 990,53 992,49 0,0 20,10 T.21 1163,34 0.0 0,01 10000400 983,32 10000,00 983,32 !
T T1687200,000 9AT,)a 987,39 0.0 6.16 3.80 1052.98 0,0 0,01 10000,00 983,34 10000,00 983,34
: 167200,000 994,95 99%,19 0.0 1,38 11.61 1100,25 0,0 0,01 10000,00 983.34 10000,00 983,34 ¥
w 167200,000 9YQH,49 998,77 0.0 1.12 15.15 1121,70 0.0 0,01 10000,00 983,36 10000,00 983,34 L
b— 167200,000 PUO 44 962,76 0,0 24413 T.14 1073,.25 0,0 0,01 10000,00 983,34 10000,00 983,34
2 i 1689004000 9R7,25 987,49 0,0 5.79 3.87 1053,41 0,0 0,01 10000,00 983,37 10000,00 983,37
fi“ 16R900,000 994,97 V95,22 04,0 1.39 11.60 1100.18 0,0 0,01 10000,00 983,37 10000,00 983,37
i 16H900,000 998,51 99H,79 0,0 1,12 15,14 1121,.59 0,0 0,01 10000,00 983,37 10000,00 983,37 is
! 16H900,000 991.22 993,10 0,0 17463 7.85 1077.50 0,0 0,01 10000,00 983,37 10000,00 983,37
; i 170600,000 937,35 987 .%9 0.0 S5.44 3.95 1053,86 0,0 0,01 10000,00 983,41 100006,00 983,4]
It 170600,000 994 .99 995,24 0.0 1.39 11,59 1100,12 0,0 0,01 10000,00 983,41 10000,00 983,41
. 170600,000 99H.53 99K , 41 0,0 — 1.13 15,12 1121.51 0.0 0,01 10000,00 983,41 10000,00 963,4)
' 170600,000 991,69 993,34 0.0 14,71 8,29 1080,16 0.0 0,01 10000,00 963,41 10000,00 983,41 [
| |-
' 173300,000 937.51] KT, 73 0,0 5,00 4,04 1054 .46 0,0 0,01 10000,00 983,46 10000,00 983,46 e
i 173300,000 995,03 995,28 0,0 1,40 11,57 1100,02 0,0 0,0} 10000,00 983,46 )0000,00 983,46 is
173300,000 99H,56 998,84 0.0 1.13 15,10 1121.37 0.0 0,01 10000,00 983,46 10000,00 983,46 .
jﬁ, 173300,000- - 992,24~ 993,74 — 0,0 —— — 12,12 - 8.7R 1083,14 0,0 0,01 10000,00 $R3,46 10000,00 983,46 N
|~
! 1760004000 987,65 98T, 86 0,0 4,66 4,13 1055,00 0,0 0,01 10000,00 983,52 10000,00 983,52 K
176000,000 995,07 995 ,3) 0,0 140 11,55 1099,92 0,0 0,01 10000,00 983,52 10000,00 983,52 =
_! 176000.000 Y9K,59 996,47 0.0 lel6 15,07 1121,22 0,0 0,01 10000,00 943,52 10000,00 983,52
( { 176000.,000 992.67 994 .04 0,0 10,55 9,1% 1085 ,39 0.0 0,01 10000,00 983,52 10000,00 983,52
’ j‘ 180000,000 GHT .43 986,04 0,0 4426 4,26  1055,68 0.0 0,01 10000,00 983,60 10000,00 983,60
| 130000,000 965,172 995,37 0.0 1.41 11,53 1099.,77 0,0 0.01 10000.00 PRI, 60 J00N0,00 983,60 .
| JA0000.000 995,63 995,92 0,0 le15 15,04 1121.00 0.0 0,0) 10000,00 983,60 10000,00 983,60 e
| 1R00004000 993.1A 994,43 0.0 9,013 9.59 1088,03 0,0 0.,0) 10000,00 983,60 10000,00 983,60
i JR&N0NL000 OHH,02 988,19 0,0 3,45 4,34 1125.79 0,0 0,01 10000,00 9RA3,68 10000,00 983,68
, 1R4 000,000 995,21 995,42 0,0 1.21 11.53 1168,61 0.0 0,01 10000,00 983.68 10000,00 983,68 Jid
; 1R4000,000 998,71 I, 94 0.0 0.98 15,03 1189,45 0.0 0,01 10000,00 963,68 10000,00 983,68 !
' 1B4000,000 993,74 994,74 — 040 6459 10,06 1159,91 0,0 0,0] 10000.00 9R3,68 10000,00 983,68
E 185000,000 9RB,06 9RB,22 0.0 3,38 4,36 1125,94 0,0 0,01 10000,00 983,70 10000,00 983,70
N | 1R5000,000 995,22 995,44 0,0 —— 1,21 11,52 116R .57 0,0 0,01 10000,00 983,70 10000,00 983,70
= | 185000,000 998,72 998,97 0.0 0,98 15,02 1189,40 0.0 0.0} 10000,00 983,70 10000,00 983,70
2 : 1R5000,000N 993,82 994 . HO 0,0 6,47 10,12 1160.,25 0,0 0,01 10000,00 963,70 10000,00 983,70 i
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2l
[p——————SFCNO —— - C#SEL E6G - - VCH —— 10hes — DEPTH YOPWID CLSTA RW STCHL Xl BEL STCHR RBEL — e
yl
' 18600n,000 988,07 9RH, 26 0,0 3.93 4,35 1056,10 0,0 0.01 10000,00 983,72 10000,00 983,72 I
: —— 186000,000-— 995,20 995,45 —— 0.0 1443 11.48 1098,91 0,0 0,01 10000,00 983,72 10000,00 983,72 -
) 186000.000 998.69 998,98 0,0 1.17 14.97 1119.87 0,0 0,01 10000,00 983,72 10000400 983,72 .
186000,000 993,713 994.87 0.0 7.81 10,01 1090.,11 0,0 0,01 10000,00 983,72 10000,00 983,72
o lm) 187000,000 988,13 9RY .30 0.0 3.30 4.39 1126.37 0,0 0,01 10000,00 983,74 10000,00 983,74 '
| 1IRTNO0DL,000 995.24 I95,46 0,0 1.22 11,50 1169,08 0,0 0,01 10000,00 ° 983,74 10000,00 983,74 .
LT 1BT009,000 99d. 74 994,99 0,0 - 0.9Y 15,00 1190,07 0,0 0,01 10v00,00 983,74 10000,00 983,74 -
b lﬂ 187000,000 993.99 994,98 0.0 6.21 10.25 1161,5¢ 0,0 0,01 10000.00 983,74 10000,00 983,74
o 1R8509,000 - 988,14 9HB,.35 0s0-—— 3.24 4,41 1126.46 0,0 0,01 10000,00 983,77 10000,00 983,77 —
- 188500,000 995.26 995,4R 0,0 1.22 11.49 1168,.90 0.0 0,01 10000,00 983,77 10000,00 983,77 |4
L 188500,000 9Y98.75 999.00 0,0 0.99 14,98 1189,83 0,0 0,01 10000,00 983,77 10000,00 983,77 |
LA 1885004000 994,09 995,04 0.0 64,06 10,32 1161.8R 0.0 0,01 10000.,00 983,77 10000,00 983,77
,‘ * 1R9000,00C 9K, 64 990,57 0.0 57.37 1.87 1111.20 0,0 0,01 10000.00 987.77 10000,00 9B7.77
AL~h 1R9000,000 994,91 995,40 0.0 5,05 T.le 1142.82 0,0 0,01 10000,00 987,77 10000,00 9BTT7 -
%l 189000.,000 995,51 996,01 0,0 3.04 10,74 1164,40 0,0 0,01 10000,00 987,77 10000,00  9B7,77 .
. ® 1R9000,000 993,70 996,63 0.0 38.96 5,93 1135.55 0.0 n.01 10000,00 987.77 10000,00 987,77
JR9500,000 990.45 990,95 0.0 105,19 2,55 1115.27 0.0 0,01 10000,00 987,90 10000,00 987,90
189500,000 994,95 995.55 0.0 32,51 T.06 1142,33 0,0 0,01 10000,00 987,90 100n00,00 967,90
= 189500,000 998,53 999,04 0.0 16,31 10.63 1163,71 0.0 0,01 10000,00 987,90 10000,00 987,90
i 189500.000 994,70 V96,94 0.0 120,98 6,90 1141.3R 0.0 0,01 10000.00 987,90 10000,00 987,90
o f [»
! 190000,000 990.67 991,13 0,0 17.8R 2,65 1115,88 0,0 0,01 10000,00 988,02 10000,00 988,02 .
190000.,000 995,00 Y95.61 0,0 6,53 6.,9R 1141,87 0.0 0,0 10000,09 986,02 10000,00 988,02
" 190000.000 994455 999,07 0,0 3.25 10,53 1163.13 0,0 0,01 1000000 988,02 10000,00 988,02
——-190000,000 995,13 - 997,1% 0.0-—- 21,15 7.11 1142,65 0,0 0.01 10000,00 988,02 10000,00 988,02
191000.000 990,H2? 991,32 0.0 20426 2455 1115.30 0,0 0.0} 10000,00 986,27 10000,00 988,217 F
19100n,000 995,673 995,04 0.0 T.27 6,76 1140,54 060 0601 10000400 988,27 10000600 988,27 e
191000.000 998,56 999,10 0,0 3,52 10,29 1161,68 0,0 PeNl 10000,00 988,27 10000,00 988,27 .
2 191000.000 595,30 991,37 0,0 21,99 7.03 1142.16 0.0 0,01 10000,00 988,27 10000,00 988,27
' 192000,000 991,01 991,53 0,0 21,94 2,49 1114,94 0.0 0,01 10000,00 988,52 10000,00 988,52 |
192000,000 995,06 995,74 0,0 bel12 b.5a 1139,23 0,0 0,01 10000,00 9HB,52 10000,00 988,52 [
. 192000000 998.57 999,14 0.0 3,81 10,05 1160,24 0,0 0.0 10000,00 936,52 10000,00 98R,52
e 1.1 192000,000 995,4R 997.59 0.0 22.75 6.96 1141,.74 0,0 0,01 10000.00 968,52 10000,00 988,52
.|
% 193000,000 991.21 991,75 0,0 ?3.28 2,44 11164,67 0,0 0,01 10000,00 988,77 10000,00 988,77
193000,000 995.10 995,04 0.0 9.07 6.33 1137.96 0.0 0,01 100n0,00 988,77 10000,00 988,77
1930004000 998.5HK 999,18 0.0 4,13 9.81 1158,80 0.0 0,0) 10000,00 $88,77T 10000,00 988,77
: 193000.,000 995.40 997,82 0.0 23.11 6,92 1141.54 0,0 0,01 10000,00 988,77 10000,00 988,77
!
o 164000,000 991,44 991,99 0.0 24,19 2,42 1114,5) 0,0 0,01 10000,00 989,02 10000,00 989,02
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< .i 194«000,000 995,86 99b 406k 0.0 23.85 6,66 1141,.15 0,0 0,01 10000.,00N 9K9,02 10000,00 989,02




.
1

N

|
|
|
|
i

T SECNO = CWSFl-—=
196000,000 991.92
1960004000 995,26
196000,000 998,62
196000,000 996.3s
198000,000 992,42
| 198000,000 995,42
— 198000,000 - 998,65
198000,000 996,81

- €€

992.48
996,16
999,32
998,54
992,909
99¢t,46
909,44

999,03

25,

——— 10K eS

12

— 12e¢62

Se

32

DEPTH

2.40
S.74
9.10
6,82

2.40
S.40
8,63
6,79

TOPWID

1114,34
1134,40
1154,55%
1140,97

111,364
1132.35
115) .77
1140,76

Aw

0,01
0,01
0,01
0,01

0,01
0,01
0.0‘
0,01

STCHL

10000,00
10000,00
10000,00
10000,00

10000,00
10000,00
10000,00
10000,00

XLBEL

989,52
989,52
989,52
989,52

990,02
990,02
990,02
990,02

PAGE 41

STCHR

10000,00
10000,00
10000,00
10000,00
10000,00
10000,00
10000,00
10000,00

RBEL ——

989,52
989,52
989,52
989,52

990,02
990,62

990,02 -’

990,02

-~



/f(———~» —— TR : PAGE 42 S
o |

OF ERRORS fo

ﬂ SUMMARY
Py
N CAUTION SECH(O=zessssesss PROFILE= &4 CRITICAL DEPTH ASSUMED e

F——CAUTION — SECNO=z#ssescees PPOF]LE= —PROSBABLE MINIMUM SPECIFIC ENERGY - - : RO o
N CAUTJON SECNOxeeseoesewe PPOFILE= 4 20 TRIALS ATTEMPTED TO RALANCE WSEL l

L2

CAUTION SECNOmesenssess PHOFILES
CAUTION SECNOzeevessnes PROFILE=

l CRITICAL DEPTH ASSUMED
o] CAUTION SECNOzsessswnees PROFILEE

e

|

PRORARLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTIEMPTED YO PALANCE WSEL

CRIYICAL DEPTH ASSUMED

PRORABLF MINIMUM SPFCIFIC ENERGY

20 TRIALS ATTEMPTED YO RALANCE WSEL !

CAUTION SECHO=essevneee PROFILEX
CAUTION SECNOcosvwwsses PROFILE=
CAUTION SECNOzocsseveses PROFILES

o A et




ATTACHMENT = 7.6

ADDITIONAL SCOUR ANALYSIS




7.6 ADDITICNAL SCOUR ANALYSIS

Purpose

The purpose of this attachment is to provide additional scour analysis information
on general bottom scour for the steep channel, with hardened sides and local
scour at channel cbstacles.

Channel Bottam Scour for Steep Slope and Side Bank Protection

According to the FHA manual (Ref. 1) and other sources, this type of scour is
difficult to evaluate since very little data is available on the subject. If
side slopes are protected and channel bottaom control structures are utilized,
it is apparent that bottam materials will be entrained and transported out of
the reach of rivers under consideration. Thus there is a need to determine

how deep below the proposed channel invert such structures as bank protection
should extend in order to be safe fram undercutting and possible destruction.

The FHA manual presents a recamended formula based upon data obtained by the
Corps of Engineers as follows:

= 0.33
Ys =4YF

where Y, equals the scour depth, Y equals the uwmodified flow depth, and F
equals the Froude No. Because of ammoring, this equation may be reduced by
as much as 50 percent (FHA manual).

The above equation may be approximately solved by assuming that a Froude No.
of 0.18 may ultimately be established for an assumed design discharge of
91,000 cfs. For the propocsed channel geametry, these numbers yield a depth
of about 19 feet which means that the scour depth would be about 9 feet.
Entering a Froude No. of 0.18 and a depth of 10 feet into the above equation
(and reducing the result by 50 percent as is recammended) yields a scour depth
of about 11 feet. This means that the original assumption of a Froude No. - =
of 0.18 was a little off. Without going through further trial-and-error
efforts, assume a scour depth of 10 feet. I would recamend that structures
such as side slope protection and channel drop structures be protected to a
depth of 15 feet which should insure their safety.
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Local Scour at Electric Tower Supports - Steep Slope

Assume tower supports are circular in shape, constructed of sheet piling or cas-
sons, 70 feet in diameter. While other shapes may be preferable to streamline
flows, they are not recammended because of the possiblilty flows may be skewed. A
skewed flow could approach the structure at an angle and local scour conditions
would be worse than for a circular structure.

Very little information is available on such structures., Although there is a
great deal of information on piers, there is virtually no information on large
diameter structures. As indicated in my previous memorandam, very little general
scour 1is anticipated; however for the steep slope alternatives there may be scme
channel bottan bed material movement as was estimated above, Local scour may be
approximated by using an emperical formula that is widely used to campute local
scour at obstruction to flow caused by structures perpendicular and attached to
channel banks (such as a groin). This formula, given in the FHA manual, is

v, _\ 0.40  0.33
- - F
Y1 Y1 1

where y_ is the scour depth, y,is the undisturbed flow depth, "a" 1is a charac-
teristic length (suchas length™of obstruction) and Fiis the undisturbed Froude No.
Fram the previous HEC2 camputer analysis Y1 and Fy are on the average about
9.4 feet and 0.53, respectively. Using these parameters in the above formula
yields anequilibrium scour of

Yo = 14.2 feet
which assumes "a" equal 35 feet (one half of the diameter of the proposed cas-
sons). That is, it is assumed that two horseshoe shaped vortecies will develop on
the downstream side of the casson. Instantaneous scour may be 1.3 times as great
as the equilibrium local scour (FHA manual) and hence

Vg = 18.4 Feet

Consequently, assume scour depth of 20 feet below the designed invert.

General and Local Scour - Flat Slope

The HEC2 model simulations for 91,000 cfs for the flat slope alternative (slope
equal 0.0002), indicates. a depth of about 10.5 feet and a velocity of about 8.7
fps at the proposed McDowell Road bridge. This results in a Froude No. of about
0.47. Immediately upstream from the bridge depths are slightly deeper and veloci-
ties are slightly less. Similar to my previous analysis, assume a skew to the
flow such that the flowage way under the bridge is obstructed.

7.6 -2




Thus

Yy b1 0.64
i\

where y, * is depth at bridge, b, is flow width at bridge and the subscript 1
refers to above bridge. Assume a 25 percent reduction in flow; therefore

Yy = (10.5)(1.25)0°64 =12.1 feet
Thus general scour fram a partial bridge constriction is
Yg = 12.1-10.5 = 1.6 feet

about the same as the previous analysis for a steep slope.

Again similar to my previous memorandum, equilibrium local scour is evaluated by

a ) 0.65 0.43

where Ys is the‘scoug, y; the upstream water depth, F; the upstream Froude No.
and "a" is the pier diameter. Thus

Y. = 2.0(10.5) __5_>
10.5

slightly less than previously estimated for the steeper slope. Accounting for
instantaneous scour, pier grouping, and the possibility of flow skew results is a
scour depth estimate of

0.65 0.43
(.47) = 9,37 feet

Vs = 16.45 feet
samewhat less than previously estimated for the steeper slope.

Total scour is the sum of the two or 18.1 feet. Thus, assume a scour of 20 feet
which has a safety factor of about 1.8.

Local Scour at Electric Tower Supports — Flat Slope

Making the same assumption as made above for the steeper sloped channel, the same
formula is used as before. In the vicinity of the towers the HEC2 model indicates
depths of flow are about 8.9 feet and velccities are about 9.6 fps for a discharge
of 91,000 cfs. Using these variables in the formula '

y, = (8.9) (L.1) (%) 0.40 (5.57) 933 = 14.0 feet

which is about the same equilibrium local scour as calculated for the steep slope.
Instantaneous local scour will therefore be about 18.3 feet. Conseguently, assume
a scour depth of about 20 feet.
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‘General Channel Stability and Scour - Flat Slope

A similar analysis can be made as was done for the steep slope option. Making the
same assumptions as before approximately 15 feet of localized scour should be
allowed for at drop structures or near bank protection.

The presence of drop structures will prevent a general scouring of bed materials;
however, localized scour is still a possibility. Because of significant drawdown
curve effects, velocities are high in many sections of the channel profile (HEC2
studies). As a result some form of bank protection will be required throughout
much of the reach under study. With adequate bank protection, the channel will
remain stable.

7.6 - 4
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Phoenix, Arizona 85016

Attention: KXent M. Dibble, P.E.

Re: Channelization -
Agua Fria River
Thomas Road & I-10
Maricopa County, Arizona

Gentlemen,

Our Geotechnical Investigation Report on the referenced
project is herewith submitted. The report includes results
of test drilling, laboratory analysis and recommended cri-
teria for channel embankment design and earthwork elements

of the project.

Should any questions arise concerning this report, we would

be pleased to discuss them with you.

Respectfully submitted,

Sergent, Hauskina;%éBgtk%f*

Reviewed by

Copies: Addressee
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PHOENIX ALBUQUERQUE SANTA FE SALT LAKE CITY
(602) 272-6848 (505) 884-0950 (505) 471-7836 (BO1) 566-5411




TABLE OF CONTENTS Page
REPORT
:Introduction 1
Project Description. 1
Investigation. 2
Site Conditions § Geotechnical Profile 3
Discussion § Recommendations . 4
REFETEeNELS v v wn o o o o & % & o, o o g9 & « & i 9
APPENDIX A
Test Drilling Equipment § Procedures . . . . . . A-1l

Unified Soil Classification System . . . . . . . A-2

Terminology Used to Describe the Relative
Density, Consistency or Firmness of Soils. . . . A-3

Bite Plaf.: " & il v s e ie e m e miee E e A
Logs of Test Borings . . . .« « « « ¢ « ¢ o + o & A-5

APPENDIX B
Laboratory Testing Procedures. . . . . . . . . . B-1
Classification Test Data . . ¢« « ¢ « « « & o s B2
Direct Shear Tests o & o & = » s v & # v 5 2 = =« Bt
Moisture-Density Tests . « « s« 5 ¢ » v = o = » B8
Permeability Tests . . . « « « &« « s o« + « « « » B-10

SHB Job No. E82-49

TQ, SERGENT, HAUSKINS & BECKWITH
L Al

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX + ALBUCUERQUE * SANTA FE « SALT LAKE CITY




Channelization -

Agua Fria River

Thomas Road & I-10
Maricopa County, Arizona
SHB Job No. E82-49

1. INTRODUCTION

This report is submitted pursuant to a geotechnical
investigation made by this firm of the site of the pro-
posed channelization of the Agua Fria River between
Thomas Road and I-10 located in Maricopa County, Ari-
zona. The object of this investigation was to evaluate
the physical properties of the subsoils underlying the
site to provide recommendations for the design of chan-
nel embankments and other earthwork elements of the

project.

2. PROJECT DESCRIPTION

Preliminary details of the proposed construction were
provided by Kent M. Dibble, P.E., of Dibble § Associates

Consulting Engineers.

The proposed channel will have a bottom width of ap-
proximately 1,100 feet and a depth of 12 feet. The
inside slopes of the proposed embankment are anticipated

to be approximately 3:1 (horizontal to vertical) and
outside slopes of 2:1 on the west bank and 6:1 on the
east bank. The anticipated crest width of the embank-
ments will be 16 feet. It is understood that cuts of 3
to 9 feet will be involved below existing grade. It is
anticipated that erosion protection measures will be
needed to resist water velocities of approximately 8 to

9 feet per second.
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Should details involved in final design vary signifi-
cantly from those as outlined, this firm should be
notified for review and possible revision of recommen-

dations.

INVESTIGATION

W

3.1 Subsurface Exploration

Fourteen exploratory borings were drilled to depths of
7% to 26 feet below existing grade. Standard penetra-
tion testing and open-end drive sampling were performed
at selected intervals in the borings. The results of the
field investigation are presented in Appendix A, which
includes a brief description of drilling and sampling
equipment and procedures, a site plan showing the boring
locations and logs of the test borings. The field in-
vestigation was supervised by Michael R. Hulpke, staff
engineering geoldgist, of this firm.

3.2 Laboratory Analysis

Moisture content determinations were made on selected
tube samples recovered, while dry densities were deter-
mined for selected 2.42 inch diameter open-end drive
samples. The results of these tests are shown on the

boring logs.

Grain-size analysis, Atterberg Limits, direct shear,

moisture-density relationship and permeability tests
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were performed on selected samples. The results of
these tests are presented in Appendix B, along with a
brief description of testing procedures.

4. SITE CONDITIONS & GEOTECHNICAL PROFILE

4.1 Site Conditions

The proposed channel will extend through the Agua Fria
channel with the center portion being located in culti-
vated fields that have a grain crop. A majority of the

existing river channel is void of vegetative cover.

4.2 Geotechnical Profile

Sandy silts and silty sands extend from the surface to
depths of about 1% to 8 feet below existing grade. These
soils are generally moderately firm to firm. This stra-
tum is not present in the borings in the existing Agua
Fria River channel, including borings 1, 9, 10 and 14.
Relatively clean sands with varying amounts of silt and
gravel underlie the surface stratum and extended the
full depths of the borings. The relative density of
these soils varies from loose to dense with the majority

being medium dense.

~

.3 Soil Moisture & Groundwater Conditions

No free groundwater was encountered in the borings and
soil moisture contents were relatively low throughout

their extent.
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5. DISCUSSION § RECOMMENDATIONS

5.1 Analysis of Results

With the present alignment and proposed cut grades, it
appears that the majority of the soils in both the cut

-

areas and embankments will consist of relatively clean

sands with varying fractions of silt and gravel. The
recommendations and analysis were based on the use of
on-site materials being utilized in the fill slopes and
the exposure of native soils in the bottom of the chan-
nel. Recommendations for embankment slopes, erosion
protection measures, and guide specifications for site
grading are given in the following sections of this

report.

5.2 Embankment Slopes

The stability of embankments were analyzed utilizing

methods outlined by Hoek and Bray (1)*. Two cases were

pr———

analyzed, one where the slopes would be entirely dry,
which would apply to the slopes a majority of the time,

and the case during high flows when embankments would be

partially saturated.

Factors of safety of approximately 1.6 for dry condi-
tions and 0.84 for partially saturated conditions were

o

*Numbers in parentheses correspond to references listed at
end of report.
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calculated for 2:1 slopes. Factors of safety of 2.5 for
dry conditions and 1.2 for saturated conditions were
calculated for 3:1 slopes. Thus, it is recommended that
slopes be no steeper than 3:1 for both interior and ex-
terior slopes of the embankment constructed of native
materials. If soil-cement is chosen as an erosion pro-
tection measure, the treated slopes could be steepened.

This is discussed in Section 5.3.

5.2 Erosion Protection

Two alternatives for erosion protection, riprap or
soil-cement, are recommended for consideration in the

following sections.

5.3.1 Riprap

In order to stabilize the inside slopes of the chan-
nel, rock 1lining was analyzed wutilizing methods
outlined by Stephenson (2). Assuming an average flow
velocity of 8 to 9 feet per second, a rock lining
consisting of 6 inch diameter rock with a thickness of
12 inches was determined. Where higher flows occur,
it may be necessary to increase the size of the rock
and the thickness. The rock 1lining could be placed

loose or be placed in wire baskets in the form of Gab-
ion or Reno mattresses. For estimation purposes, it
should be assumed that an 18 inch thickness would be

necessarv for rock lining and a 12 inch thickness

would be necessary for the hand-placed Gabion or Reno
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mattresses. The use of the Reno mattresses improves
the stability of the rock-fill against scouring or
rolling down the banks, thus, reducing maintenance.
Filter fabric is recommended to be placed between the

embankment soils and the rock riprap.

- §5.3.2 Soil-Cement

. Soil-cement is recommended as an alternative for ero-
sion protection on the inside slopes of the channel.
Two types of construction could be utilized for lining
the channel slope. The embankments could be built of
native material and the upper 12 inches of soil on
the inside slopes would be soil-cement. This would
require a slope of 4:1, or flatter, to facilitate
proper construction of soil-cement. The other method
would consist of constructing an embankment in 6 to 8
inch 1ifts with the inside width of 6 feet consisting
of soil-cement. Inside slopes for this type of con-
; struction could be steepened to 1:1. The soil-cement
g‘ would greatly enhance the engineering properties of
the native soils and would allow a safe slope at 1:1.

P

For estimation purposes, the cement contact of soil-
cement should be 12 percent. Exact cement content
should be determined in accordance with ASTM D558,
D559 and D560 from the on-site soils to be used for

. soil-cement treatment. Shrinkage cracks and some

PR

maintenance should be expected with the use of soil-

cement.
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5.4 Site Grading & Earthwork Recommendations

5.4.i Surface Preparation

All vegetation, debris and any existing man-made fill
should be removed from the areas to receive structural
£11%.

==

The upper 6 inches of exposed native soils beneath
cut surfaces in the areas where structural fill is to
be placed should be scarified, brought to within 2
percent of the optimum moisture content and compacted
to at least 95 percent of maximum dry density as de-
termined by ASTM D698.

§5.4.2 Structural Fill

A1l structural fill required to bring the embankments
to required elevations should be free of excessive

vegetation, debris and deleterious material, and con-

tain no particles larger than 6 inches in diameter.
This material should contain at least 50 percent or
more sand and gravel by weight (no more than 50 per-

cent by weight should pass the no. 200 sieve). It

should have a plasticity index of no more than 6 when
tested by ASTM D423 and D424.

Al11 structural fill should be compacted to a minimum

=

of 95 percent of maximum dry density determined in
accordance with ASTM D6€98. This would apply for
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soil-cement as well as the structural fill. Moisture
content during compaction shall be maintained within
the limits of 1 percent below to 3 percent above opti-

mum moisture content.

P s

T
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TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment Truck-mounted CME-55 drill rigs powered
with 4 or 6 cylinder Ford industrial engines are used in ad-
vancing test borings. The 4 cylinder and 6 cylinder engines
are capable of delivering about 4,350 and 6,500 foot/pounds
torque to. the drill spindle, Tespectively. The spindle 1is
advanced with twin hydraulic rams capable of exerting 12,000
pounds downward force. Drilling through soil or softer rock
is performed with 6 1/2 0.D., 3 1/4 I.D. hollow stem auger or
4 1/2 inch continuous flight auger. ‘Carbide insert teeth are
normally used on the auger bits so they can often penetrate
rock or very strongly cemented soils which require blasting
or very heavy equipment for excavation. Where refusal is
experienced in auger drilling, the holes are sometimes ad-
vanced with tricone gear bits and NX rods using water or air
as a drilling fluid.

Sampling Procedures Dynamically driven tube samples are usu-
ally obtained at selected intervals in the borings by the
ASTM D1586 procedure. In many cases,; 2" <0.D., 1 3/8" I.D.
samplers are used to obtain the standard penetration resis-
tance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.D. samplers lined with 2.42" I.D. brass
rings. The driving energy is generally recorded as the num-
ber of blows of a 140 pound 30 inch free fall drop hammer
required to advance the samplers in 6 inch increments. How-
ever, in stratified soils, driving resistance is sometimes
recorded in 2 or 3 inch increments so that soil changes and
the presence of scattered gravel or cemented layers can be
readily detected and the realistic penetration values
obtained for consideration 1in design. These values are
expressed in blows per foot on the 1logs. "Undisturbed"
sampling of softer soils is sometimes performed with thin
walled Shelby tubes (ASTM D1587). Where samples of rock are
required, they are obtained by NX diamond core drilling (ASTM
D2113). Tube samples are labeled and placed in watertight
containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken
from auger cuttings.

Continuous Penetration Tests Continuous penetration tests

I I

are performed by driving a 2" 0.D. blunt nosed penetrometer
adjacent to or in the bottom of borings. The penetrometer is
attached to 1 5/8" 0.D. drill rods to provide clearance to
minimize side friction so that penetration values are as
nearly as possible a measure of end resistance. Penetration
values are recorded as the number of blows of a 140 pound 30
inch free fall drop hammer required to advance the
penetrometer in one foot increments or less.

Boring Records Drilling operations are directed by our field
engineer or geologist who examines soil recovery and prepares
boring 1logs. Soils are visually classified in accordance
with the Unified Soil Classification System (ASTM D2487) with
appropriate group symbols being shown on the logs.
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UNIFIED SOIL CLASSIFICATION SYSTEM
l Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see *‘The
I Unified Soil Classification System’* Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.
IGRAPHICG GROUP
' : MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
® 2 GW Well graded gravels, gravel-sand mixtures,
o= CLEAN GRAVELS or sand-gravel-cobble mixtures.
«Q
v (Less than 5% passes No. 200 sieve)
Ne o Poorly graded gravels, gravel-sand mix-
- |ge°z GP
B >S20 tures, or sand-gravel-cobble mixtures.
{ <22
oo =29 Limits plot below
= o s GRAVELS WITH ‘A’ line & hatched zone GM |Silty gravels, gravel-sand-silt mixtures.
3 o L FINES on plasticity chart
i w X -] x
! a o° s (More than 12 % Limits plot above
: S = e passes No. 200 sieve) *“A’" line & hatched zone GC |Clayey gravels, gravel-sand-clay mixtures.
b 2 - on plasticity chart
- = & =
S gs
§ £ glg CLEAN SANDS SW Well graded sands, gravelly sands.
g rs] _‘_’v (Less than 5% passes No. 200 seive)
I © f:% » :z" sSP Poorly graded sands, gravelly sands.
= =l
0 28 8
o 5‘ @ Limits plot below
=) 2a SANDS WITH **A’" line & hatched zcne SM | Silty sands, sand-silt mixtures.
e on plasticity chart
o c FINES
52 (More than 12 % passes Limits plot above
¢ = Q No. 200 sieve) ‘*A’* line & hatched zone SC Clayey sands, sand-clay mixtures.
- on plasticity chart
; ST
l S 3z SILTS OF LOW PLASTICITY Inorganic silts, clayey silts with slight
WawT
O e (Liquid Limit Less Than 50) ML |plasticity.
28 |5E5:%
9’ 8 § Z «h}gé SILTS OF HIGH PLASTICITY MH Inorganic silts, micaceous or diatoma-
| Pl = . - . i
l a :,;«_: P (Liquid Limit More Than 50) ceous silty soils, elastic silts.
> 2 =
{ < 28 s z: CLAYS OF LOW PLASTICITY Inorganic clays of low to medium plas-
< %‘*’ug B, SO CL |ticity, gravelly clays, sandy clays, silty
' g\°§ A 5;@» (Liquid Limit Less Than 50) clays, lean clays.
1 p Q€ SEE
{ 29 2780
i = (—)lg<§§ CLAYS OF HIGH PLASTICITY H- Inorganic clays of high plasticity, fat
C I 3¢ (Liquid Limit More Than 50) C clays, sandy clays of high plasticity.
l NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plasticity chart to have double symbol.
' PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
60
SOIL COMPONENT PARTICLE SIZE RANGE
50
! = CH /
A g 40 \/Ri Cobbles Above 3 in.
= Gravel 3 in. to No. 4 sieve
A = / — A LINE Coarse gravel 3in. to % in.
o 30 7 Fine gravel % in. to No. 4 sieve
Q g
— CL ﬁ Sand No. 4 to No. 200
';'2 20 A MH Coarse No. 4 to No. 10
2 iy 2 Medium No. 10 to No. 40
1 _'_] / Fine No. 40 to No. 200
10 ¥ Fines (silt or clay) Below No. 200 sieve
AN\ ML
O e
0 10 20 30 40 s0O 60 70 80 90 100
I LIQUID LIMIT
e
s A SERGENT, HAUSKINS & BECKWITH A_2
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presented below.
The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1586 procedure using 2" 0.D., 1 3/8"
I.D.. samplers.

L. iRelative "Bensitys Terms for description of relative
density of cohesionless, uncemented sands and sand-
gravel mixtures.

N Relative Density
[ 0-4 Very lioose
i 5=10 Loose
11-30 Medium dense
31-50 Dense
50+ Very dense

2. Relative Consistency. Terms for description of «clays
which are saturated or near saturation.

N Relative Consistency Remarks
| 0-2 Very soft Easily penetrated sev-
‘ eral inches with fist.
3-4 Soft Easily penetrated sev-
eral inches with thumb.
5-8 Medium stiff Can be penetrated sev-

eral inches with thumb
with moderate effort.
9-15 Stiff Readily indented with
thumb, but penetrated
only with great effort.

? 16-30 Very stiff Readily indented with
: thumbnail.
30+ Hard Indented only with dif-

ficulty by thumbnail.

3. Relative Firmness. Terms for description of partially
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate-
rials, silts and silty and clayey granular soils.

f
i N Relative Firmness
3 0-4 Very soft
: 5-8 Soft
| 9-15 Moderately firm
i 16-30 Firm
31-50 Very firm
50+ Hard

SERGENT, HAUSKINS & BECKWITH
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SITE PLAN 220
Reference Drawing: '"Plan and Frofile Sheet,
Agua Fria Kiver Channel Excavation' by Dibble
& Associates, Consulting Engineers, Phoenix, 1“&9

Arizona, Sheet 3 of 7, undated.

Centerline of —’——_N\\N

Proposed Channelizatiou
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200
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35 Y36
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flSO Station 180+00

MCDOWELL ROAD
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110 Channelization -
Agua Fria River
Thomas Road & I-10
Maricopa County, Arizona
SHB Job No. E82-49

7
I ‘i?fl—lu Freeway Bridge
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shanhnelization -

I PROJECT___Agua Fria River LOG OF TEST BORING NO.__ 1
JOBNO: E82-49 - pATE.  4-30-82
; RIG TYPE CME-55
¢ o - x SO i
' . - § é P §z . BORING TYPE 6%'"" Hollow Stem Auger
& [lagh 2l SL 8| 25 | 5 | 3% | SURFACEELEV
ol dR gttt iERdt B | e 28] pamum
£ | £ 2 4|&| g€ | 88 | 20 | 2%
S 82| S8 sl51 2583 | &2 kR ES REMARKS YISUAL CLASSIFICATION
0 i : i
: oo ‘25 . moist SAND, some silt & grav-
LN ' . .
l adelel L medium dense il,mpggdomlnant%y E'lne
e S g SP=1 to loose bg edium, nonplastic,
5 oo KA oM P
; s 0 S 19
: o o @
.v'
l f olele slightly SILTY SAND, some grav-
{ 1 o2l | = moist to el, traces of clay,
| 0 %ol IANI°] L/ O mod st nonplastic to low plas-
o . A
. [ °lo]° medium dense Ciclby = HRen
! 0o 0 5
Y 0o SN | - modst SAND, some silt & grav-
' 0oo 1, well graded, non-
S a ] A SM elL, : g 1}
I 15 0.4 S| 42 Sen e plastic, brown
. ' Stopped auger at 14'6"
| 20 Stopped sampler at 16'
l [
' _ GROUND WATER Y | A-5
DEPTH HOUR DATE A — Auger cuttings. B — Block sampie I‘g _t. SERGENT, HAUSKINS & BECKWITH
none S — 2" 0.D. 1.38" I.D. tube somple. -
] U - 3" 0.D. 2.42"" I.D. tube samplae. { 8| mg;:l‘:_”:;':oi;‘o%’;f;:;i::_Esfj”x’;";“
T - 3" 0.D. thin-walled Shelby tube. —’~
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Chaunclization -
PROJECT Agua Fria River LOG OF TEST BORING NO._ 2
JoB NO.. E8Z=6H" "paTE . 4-29-82

D. thin-walled Sheiby tube. 1

= RIG TYPE CME-55
< 51 .| 52 . | BORING TYPE 6%'" Hollow Stem Auger
- o= - =
27 wead il = E >3 | &3 }% SURFACE ELEV
= Sy 2
< | 338 3 JnL ERe ] B | sz | 5£ | paTum
= | £52| £ |s|®] 523 2% | 2¢ 2
K 5£§ S8 5 ,Et; 283 | &2 33 Es REMARKS VISUAL CLASSIFICATION
0 .
I I3 ME moist SANDY SILT, low plas-
LiLtl ticity to nonplastic
cee moderately browny P >
o 0 B ——] :
) 5] flrm
— VOB ist SAND ilt
5 PO o N mols A , Some: sl , trace
Nl A of grave redominant-
ARen: medium dense gt 1, predominant
lv fine to medium, non-
o to very 2 ) :
Py plastic, brown to light
. P dense
i 8 brown
o e o N A
10 N < o
L
o o 0
e o
o o o [
L g L T A .L100/ 8 (nolrecovery).
Stopped auger at 14'6"
Sampler refused at
20 A 15 1 2!1
GROUND WATER SAMPLE TYPE | A-6
DERTH HOOR DATE A — Auger cuttings. B — Block somple S _1 SERGENT, HAUSKINS & BECKV”TH
none s I 2” O-D- ]'38” I'D- ,UB‘ ’cmpl.' -I CONSULTING GEOTECHNICAL ENGINEERS
l1J' - g" COJ.O. 2.42"" 1.D. tube sampla. B8 Pwoemx-ALLEUQUEROUE-SAHT;FE-SAULAKEUYY




' Channelization -
. PROJECT___Agua Fria River LOG OF TEST BORING NO.__3
JOB NO._E82-49 DATE 4-29-82
s RIG TYPE CME-55
> s 8 E . £ . BORING TYPE 6%" Hollow Stem Auger
0 25 23 | &3 == SURFACE ELEV.
c g'gg ) : EF-’,":_ EU P ‘2‘3 DATUM
ot 222 4 o | ® & o ° e s 6 -
' £ 'Ei¥ vl et el B eie o 26 2
& S’Et; S3 515|283 | 23 Bs £2 REMARKS VISUAL CLASSIFICATION
O P b
I ololo: S5 T2 SM— moist SILTY SAND, predomi-
al® g nantly fine, nonplas-
coe O i AP \medlum dense - 7 ;
e 33 93 g tic, brown
l : s gl moist SAND, some silt & grav-
- S 2 el, predominantly fine
ol dense to ; ;
‘ to medium, nonplastic,
s loose i
oo SP brown
I’ o 00
S L )
{ ® 7
10 73
l e 9 0
f o
i e o o
{ o te—
— o0 SW—~— moist SAND, some silt & grav-
" 15 000 K2 77 SM— . el, nonplastic, brown
| 00 medium dense x
_ to reddish-brown
' j Stopped auger at 14'6"
\_ 2 e Stopped sampler at 16'
l
i
J
GROUND WATER SAMPLE TYPE | A-7
DEPTH HOUR DATE A — Auger cuttings. B — Block sample ~; SERGENT, HAUSK'NS & BECK\‘”TH
none S -2 0.D. 1.38"" 1.D. tube sample. -
U - 3" 0.D. 2.42"" 1.D. tube somplae. 4 8 F’_‘OCEO’:XS.U;LUQ:U::Q?;{C;:;‘A::‘E-'E::JI::IE:C-:TV
T

— 3" 0.D. thin-wolled Shelby tube. ,




—— il iy

Chamielization

LOG OF TEST BORING NO.__ & _

PROJECT Agua Fria River
Jog'NO._E82309 . DATE__ 4-29-82
‘ i RIG TYPE CME-55
. & . i i BORING TYPE 6%'" Hollow Stem Auger
=l wels 2| 37 >3 | &3 | 3% | SurRFACE ELEV.
5 9%9vu e > - ik z 3 3 3
e Ve5s5 s Lo rRRa ] e ot - < DATUM
= | £33 5 [s|F| 23| S8 | 39| &%
Al se=lpa boBs | oES
Qo Jc:zz. <5-3 el e e e 2 S0 REMARKS VISUAL CLASSIFICATION
O 77
7 r s -
ll!ié& st—15 Mp—| mOlst iANDE SELT, loyﬁpigs
il £irm ieiry te nonplastic,
brown
R S RS L b3
” oo (5 :g_ moist SAND, some silt, pre-
DR o L enie o 74 o : : -
i e A b e e ggmlnantly fine to me
1 ium, nonplastic, brown
= |00 : = ;
foo moist SAND, considerable
BN it foinss : gravel, some silt,
10 000 KA 17 5 ;M medium dense well graded, nonplas-
050 tic, brown
000
o0
e A = ST moist SAND, some silt & grav-
P ) £ N al V. o .
L5 et 2T ST 73 7 g I Y e el, prgdomlnant}y f}ne
- e to medium, nonplastic,
\\ reddish-brown to brown
TN Stopped auger at 14'6"
20 - '
Stopped sampler at 16
W
- |
et gl |
b
GROUND WATER SAMPLE TYPE | A-8
DEPTH HOUR DATE Auger cuttings. B - Block sample —1' SERGENT, HAUSKINS & BECKWITH
none 2" 0.D. 1.38"" |.D. tube sample. -
30, D 8 )
. =

D. 2.42'" 1.D. tube sample.

. thin-waolled Shelby tube.

!
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Channelization - 5
l | PROJECT___Agua Fria River LOG OF TEST BORING NO.
OB, NO. . 8 249 5, DATE . 4-20-87 ey

£ RIG TYPE CME-55
' ek ] 52 . | BORING TYPE 6%'" Hollow Stem Auger
: ! ol 35E| .5 | 32 | 22 | suRraceELEV.
i ol Bt =132 | 38| 9% | 3
£ 8355 S iRl eTe | 2 'z od DATUM
eas gt 2 =l3al 32| o= 2u 2 n
l Sl e s | EfE e >3 35 T3 REMARKS VISUAL CLASSIFICATION
3 Sdea 6d |d]|A| =028 g za S50
U TTTTT
%l ' i e A LS ML _| dry SANDY SILT, low plas-
| Ry 50l PR ticity to nonplastic,
| e mgderately light brown to tan
3 e S| 23(ho recovery) firm
e o (o . .
' 5|—— o ¢ ¢ KAel s SP=1 slightly SAND, some to consider-
L ] . . .
IS Pt _SM | moist to able silt, predominant-
' i i e moist ly fine, nonplastic,
[ I A
: B v . light brown to tan
' f S medium dense &
| 0 605 | =] ’ ]
| 10 00 X 5126 moist SAND, some silt & grav-
coo § A Pl N el, well graded, non-
I [ 0o SW plastic, brown
\ o000 SHM to dense
: 00 —
SN ==
: 15 |——st.00 '
' : 5 oo LNS| 3% B B
: S Stopped auger at 14'6"
‘ REaTy Stopped sampler at 16'
) 20
. .r gl
i 3y
]
i
l |
{
| =
l i
GROUND WATER SAMPLE TYPE | A-9
DEPTH HOUR DATE A — Auger cuttings. B — Block somple I_S— =1 SERGENT, HAUSKINS & BECKWITH
none 5= 20 OuDs 1'38:: LD, 1obe: sample. -i Bt CONSULTING GEOTECHNICAL ENGINEERS
L U - 3" 0.D. 2.42"' 1.D. tube somplie. L 2 PHOENIX + ALBUQUE RCUE » SANTA FE » SALT LAXE CITY
T - 3" 0.D. thin-walled Shelby tubae. ‘
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LOG OF TEST BORING NO.__ 6

PROJECT Arsua Fria River
JOBIND._E82-49 DATE.  4-29-82
= RIG TYPE CME-55
o Bég s | 8B . | BORING TYPE 6L'" Hollow Stem Auger
2l s% . 21205 | 25 | &3 | 32 | SURFACEELEV.
e 1 8sE] 3 =l 8RS EY | ez | 2E | patum
: | €535 2 |2lslgEs| S8 | 25 | 2%
S| ssa 35 s18]283 | 23 i3 z2 REMARKS VISUAL CLASSIFICATION
O TTT1T1 i i
moist SANDY SILT, nonplastic,
it R N - ML dark brown ]
HIH moderately
GIMEY < ) firm
L 2 b dfers SM
5 .. e 5 moist SILTY SAND, trace of
SIRIREL iy SE~ Pt ot gravel, predominantly
— S b fine, low plasticity
i to nonplastic, brown
— Jooo to dark brown
~—'I‘4
10 °°:o o[ L3 SW note: some thin sandy
00 silt lenses
o000 ;
,;;, moist SAND, considerable
sl NG . silt, predominantly
15 55257?*b T SC edimaidense fine, nonplastic, brown
A G et Bl S (- e to light brown
moist SAND, some silt & grav-
el bt dame s el, well graded, non-
20 plastic, brown to light
_ brown
_ moist CLAYEY SAND, trace of
gravel, predominantly
— gggrately medium, low plasticity
e to nonplastic, reddish-
Ll brown
Stopped auger at 14'6"
Stopped sampler at 16'
L T '
W |
———— I
S
it
GROUND WATER SAMPLE TYPE ( A-10
DE PTH HOUR DATE A — Auger cuttings. B - Block sample e _; SERGENT, HAUSKINS & BECKWITH
none $ - 2" 0.D. 1.38"" 1.D. tube somple. -E SR Ay,
U = 3" 0.D. 2.42"" 1.D. tube somple. B T S otnTi £t lsAly LARE EITY
T - 3" 0.D. thin-walled Shelby tube. "1




Ehalmeddesat ton =
PROJECT Apgua Fria- River LOG OF TEST BORING NO._ 7

JOBNO._E32-49 DATE 4-29-32

5 RIG TYPE CME-55
l H it e P :Sg . | BORING TYPE 6%'" Hollow Stem Auger
o L2 g E > §w = SURFACE ELEV.
w S6u 3 > o< E 2 v e S8
i %5 S o (DU g~ 3 i DATUM
£ | £5:| 2 |5|5fsd2]| b | 29 | 2%
g | .SS3] gellLlLEl 2= | Ba 3% €2 REMARKS VISUAL CLASSIFICATION
o vax (&} N |n @D - [a )] za o0
0 7 . :
olele K4 ST Syt dry to moist SILTY SAND, predomi-
l 0|0 145 £irm nantly fine, nonplas-
Rt P ST7E T NG tic, brown
' : = 11 moist SANDY SILT, low plas-
T | e ST20 . ticity to nonplastic
; T\ e 7 Sp- \very firm browny : :
e o O
; 000 noist SAND, some silt, trace
] 0o e et e o of gravel, predomi-
{ 10 °o°°° £ T3] nantly fine to medium,
———J o0 = nonplastic, light brown
Fis* o©° . . N
l! oo moist to SAND, some silt & grav-
! 0o very moist el, well graded, non-
ole: 0 lastic, light brown
0 09
|
l Stopped auger at 14'6"
20 Stopped sampler at 16'
i —
-'L —_—
T —
;‘
N —
l |
i —
{ IS TR
I i |
GROUND WATER SAMPLE TYPE | A-11
pelis HOUD DATE A — Auger cuttings. B — Block sample !g =) SERGENT, HAUSKINS & BECKWITH
none § — 2" O.D. 1.38"" I.D. tube sample. - T e s
U - 3" 0.D. 2.42" 1.D. tube sample. ’_- El wgeisz-dA‘laLo:&nous-sAuY;FEvéAUQxECrTV
T =3

** 0.D. thin-walled Shelby tube. 1




Clhramielizauign =

l PROJECT__ Agua Fria River LOG OF TEST CORING NO._8 _
JOBNO._E82-49  DATE___4-29-82
5 RIG TYPE CME-55
l =88 X ir s BORING TYPE 61" Hollow Stem Auger
. S : > 55 == SURFACE ELEV.
L | sse | _ Bl sl =3 4| UF 3.8
£ | 3%5| & leeii e[~ 2 e e b BRTEN
2 hEsael ez (SR ses | Ao ) 20 |27
¢ | 568 29 |ELE|l 285 | ra 55 =2 REMARKS VISUAL CLASSIFICATION
(=) vax (1] wlwvw| o2 o4 za =1V
0 Mol ’ ; g
ofole TS - SM | moist SILTY SAND, predomi-
l' Ll 12 Lo firm nantly fine, nonplas-
LELLL 1At + tic, brown
Hil T A 13 ML
' 5 1 BEg—a77¢ ) moist SANDY SILT, low plas-
i ST e 9] 7 7T ey .! i ci i
i = -r-r. firm to hard g;g;ﬁy to ‘nonplastie;
| — e 0
' - E . i) '.'.’ SP-1 moist SAND, some silt & grav-
| = Mt e diumt Ra s el, prgdomlnant%y fine
10 o0 STI9 to medium, nonplastic,
—j light brown to brown
, ol
I [ 2 00
o ] 5 .
l o|2le. SM-| moist SAND, considerable
: °l.l° k= Q] silt, some gravel,
l 15 olo|° [R[ST &0 R e i well graded, nonplas-
] tic, light brown
' Stopped auger at 14'6"
1 20 Stopped sampler at 16'
i B S
{ ot Lol
| =
L ——
{
B
{
i P %
l GROUND WATER SAMPLE TYPE | A=1d
[ oeprn | wour | oate A - Avger cumtings. B - Block semple (o3 SERGENT, HAUSKINS & BECKWITH
none § - 2" 0.D.1.38" I.D. tube somple. = e
U - 3" 0.D. 2.42°* I.D. tube somple. = 8 mggi:‘:.ut;’:o::nso%z-erts-wwsom
v T - 3" 0.D. thin-walled Shelby tube. |




Gl e s drs Lo =
l | PROJECT s &pua Fria River LOG OF TEST BORING HO._ 9
JOBNO._E82-49 paTE__ 4-30-82

B RIG TYPE CME=55
-ig ! Eg . BORING TYPE 6%" Hollow Stem Auger
o =8 2 s
. o Ll 5 §< =2 SURFACE ELEV.
w 360 ik Fel - =32 (S 3%
c 8=z ¢ S . L S ol ot = DATUM
= s . . « 8 © ® S e 5 s
£ | ERE k& - i N 23 &5
a ccw 5 o ERlEE 00 = " R =)
l c' tjn’cz. Gj S8l a3 5ﬁ Ioo: DCU REMARKS YISUAL CLASSIFICATION
0 | . )
f:.Lx.S 174 slightly SAND, some silt & grav-
l b Ba e sp | moist el, predominantly fine
® o 0 . .
7 . to medium, nonplastic
i S g medium dense g P ;
olee brown
oo to loose
( I e s NSTT.B - i
| PR SW | slightly SAND, some silt & grav-
' 000 R AL moist el, well graded, non-
plastic, brown
= loose to
[ 1 very dense note: trace of cob-
0 bles below 7'
! Auger refused at 7'6"
{ 5
—_— Sampler refused at
7 1 6”
1
L
l !
i
1
li!
| el
{
1
' GROUND WATER SAMPLE TYPE | A-13
DERTH HOUR DATE A — Auger cuttings. B - Block sample !!S— -_1 SERGENT, HAUSKINS & BECKYYITH
none S — 2" 0.D. 1.38"" I.D. tube sample. = / e . s
U = 3" 0.D. 2.42"" 1.D. tube sample. L B e snis e S e
T - 3'" 0.D. thin-walled Shelby tube. '




| channelization -
l PROJECT Agua Fria River LOG OF TEST BORING NO._10 _
JoB NO._E82-49 DATE 4-30-82

5 RIG TYPE CME-55
' - é - §2 . BORING TYPE 6%" Hollow Stem Auger
- W sP22E ] % | B2 | 22 | SURFACE ELEV.
w 50 - | o< <3 O o S e
= 33 ¢ S vag Wi - ce ° T = DATUM
- s = o | ® : 9 ° s 5 e °=
£ | 252 [k Sielanes |t ae 238 2%
s S5 L LT B > T T2 REMARKS VISUAL CLASSIFICATION
o vacx 6d |48l aZe o Ia S5O
0 .. : e
l R G . dry to moist SAND, some fine grav-
! et ' 1, trace of si
a'Blie very loose < : sc}t,
A ; predominantly fine to
S > g SP to medium . 7 .
s | medium, nonplastic,
5 e GEnSE light brown
" —_— e e e -
z e 51 Lo 3
l s 8 9
‘ -
[o)e] " o
l 5 RGes moist to SAND, considerable
{ R i e very moist silt & gravel, some
10 000 50/2 By cobbles, well graded,
s 918 SW- | y nonplastic, brown
: 0o o SM
| -
i ——{ oo
— o0
l | 15|——°°° Klsisarn .
} 7
Stopped auger at 14'6"
l ; Sampler refused at
’ '70 15|2n
K
i
3
' i
{
=
l !
|
L
. (
(&
l x
GROUND WATER S APLE TR | A ~1d
DERTH HOUR DATE A — Auger cuttings. B - Block semple i'; ~l SERGENT, HAUSKINS & BECKWITH
none S . 2” O‘D. ].38” LD. 'Ube ’omp].' -’ ONSULTING GEOTECHNICAL ENGINEERS
. U - 3" 0.D. 2.42"" I.D. tube sample. 5 E_ﬁ PraENI% + ALBUOUERGUE + SANTA FE » SALT LAXE CITY
‘ T - 3" 0.D. thin-wolled Shelby tube. '




Glranne i, zeit LUn =
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l . PROJECT Agua Fria River LOG OF TEST BORING RO._11
JOBNO._E82-49 pATE___4-30-82
5 RIG TYPE CME=55
I i : .| §z . | BORING TYPE 6%' Hollow Stem Auger
s 9= = = 3
. . el 2] =: s > 52 e SURFACE ELEV,
. 59 v - > ;o-‘ = 3 (O] 3 3
£ | 835 | 8 Y ot L - s pief - DATUM
& )€ Seted b b L ajetes ekl fund 28
' s | 88a 23 |88 253 &3 33 28 REMARKS VISUAL CLASSIFICATION
- [e) 3
. Slaft ? - slightly SILTY SAND, predomi-
. ol 2o moist nantly fine, nonplas-
o o
el 5 3\23 T7 g firm to tic, brown
WS ot very firm
l 5 5 :o : zﬂ—&% te)
} o 2 (]
e kU [
0 ° o
. E T e e i moist SAND, some silt & grav-
| L) Ty s ‘ . o
P I s B i mediun dense | S1r Predominanciy fine
1. e ® 2 2
l a' S to dense 2o
E .o SP
! o 0 0
e L N T_‘
. v 15 ..... - b jD
———— ....
o
I : °lol® moist SILTY SAND, consider-
?; 20 o2lo L= i Bty able gravel, trace of
‘ olo|° S| 37 J clay, well graded, non-
— o|%o0 to hard 1 ) i lasti
= ol°lo oM plastic to low plastic-
; 1 9l%o ity, brown
T o|°lo
— ) ejaleiie
| | PR e
l Stopped auger at 24'6"
7] AR Stopped sampler at 26'
=
1
i
l !
|
| T |
GROUND WATER EAMBLE TYPE | A-15
DERTY HOUR DATE uger cuttings. B — Block sample =) SERGENT, HAUSKINS & BECKWITH
7 none " 0.D. 1.38"" I.D. tube somple. =
' 0.D. 2.42"" 1.D. tube saomple. ) m&i’fx’.uixo%f:ozﬁcﬁl:;f:E-E;ff[ff:én
** 0.D. thin-walled Shelby tube. Ty
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I . PROJECT__ Agua Fria River LOG OF TEST BORING NO._12
JjopNO._E82-49 pAvE. 4-29-82
3 RIG TYPE CME-55
& ) S i BORING TYPE 6%" Hollow Stem Auger
' &, | e 2 3:“% 23 | &3 | 3% | surFacE ELEv.
< | 338 3 o I LSl B st 42 | patum
£ Ega 2ilmls] gss [ 88 }.20 .| 272
' & hagcal el pral Bliio o= | a3 3% T REMARKS VISUAL CLASSIFICATION
o vax O d wlwn|l -2 Clid Ia e {8
0
R moist SANDY SILT, low plas-
' i palio] 12 ML ticity to no lapt'c
| , moderately LELER RONpLASLES,
— I A sse3e9—8 firm DEOWT
—— e 0
. 5 |—— -.'.- ?b 17 SP moist SAND, some silt, trace
| F el . of gravel, predominant-
i LR medium dense 5 :
——— e ly fine, nonplastic,
) e [ROHORD N light brown
e e 2 [} . .
I { 10 oooo —] . moist SAND, some silt & grav-
o o T W SR PARCA . (e el, well graded, non-
: coo plastic, brown to light
| o0
l —5s o ~_ brown
e ] T100 : — oM moist SAND, considerable
- 15 000 =1 S150/55 = RN gravel, some silt,
l :' S T Y well graded, nonplas-
3 _— tic to low plasticity,
S brown "
. Stopped auger at 14'6"
‘ Sampler refused at
l | e 14'11%"
1| =
o ]
I
l | N
k. S
l {
i o
| —
1 IS
l | -
l
l GROUND WATER SIAMPLE TYPE ‘ A‘l6
DEPTH HOUR DATE A — Auger cuttings, B — Block sample =) SERGENT, HAUSKINS & BECKWITH
none § — 2'" 0.D. 1.38"" 1.D. tube somple. - TING GEOTECHNICAL ENGINEERS
' U - 3" 0.D. 2.42"" 1.D. tube sample. = i‘ mggc:.:‘:?:wuozencue-wure~3Auuu\5cm'
T - 3" 0.D. thin-wclled Shalby tubas. 1
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T - 3" O0.D. thin-walled Shelby tube. t

' ' PROJECT___Agua Fria River LOG OF TEST BORING NO._13
JopNo._E82-49 pATE__ 4-29-82
z RIG TYPE CME-55
l . . E s BE . | BORING TYPE 6%' Hollow Stem Auger
S | ags 2i<ii| 23 | &3 =% | SURFACE ELEV.
£ lazEd B i kad - I S 42 | paTuM
£ | €32 ] 2, |g|E| i3] S8 | 39 | £
. S 1882 &3 15|51 285 ) 82 | 28 2 REMARKS YISUAL CLASSIFICATION
0 G EER! o
- N s o moist to SANDY SILT, nonplastic,
l 1] 0 ML | saturated brown
s i v D 7 30 firm
l, 59— %" 0 = very moist SAND, some silt & grav-
; . to moist el, predominantly fine
; '.'.‘ e to medium, ‘nonplastic,
l{ oo 5P brown to light brown
] L
{ e e o N 7
‘ 10 B S 7 %
T | e ee
] -
‘ lo.o. - .
et - T rav
15— %o Bty s g . Eri oF elan el
': i [ DEULOIEE R SC graded, nonplastic to
— \ low plasticity, brown
I 20 Stopped auger at 14'6','
Stopped sampler at 16
| W a—
? it |
I |
[ —_—
i
l | —
e
[ —
1| =
1 T
GROUND WATER CABLE TYPE | A7
| oepth | wour EATE A - Auger cuttings. B — Block sample @ SERGENT, HAUSKINS & BECKWITH
none S -2 0.D. 1.38'" 1.D. tube sample. - _
l U - 3" 0.D. 2.42"" 1.D. tubs sample. B e e waiiAtE sz ey
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LOG OF TEST BORING NO._14

PROJECT Agua Fria River
O r
joB NO._EB2-49  paTe__ 4-30-852
5 RIG TYPE CME-55
-3 Y- . | BORING TYPE 6%' Hollow Stem Auger

- 0 = = =)

: o g o 57 F > §< =z SURFACE ELEV.

u 369 < ~| o< <2 Lo 38

£ 1 8%6 | 8 Sl e A sl se o *% ~E DATUM

e e i bl BRS04 2 R ;

2 o - 0 =
Sl 853 83 |38l 283| &4 33 2 REMARKS ISUAL CLASSIFICATION
0 : : . .
g A S ; dry to moist SAND, .some silt; pre-
i [ 1 % dominantly fine to me-
St R 5 ey dium, nonplastic, light
° . 7\5 7 Zh SP=| medium dense ' g
P cre— brown
LR s )
Sl siete
T et S| I
L
LN )
ONE very moist SILTY SAND, some grav-
b P ; el, trace of clay, pre-
°ole K4et—r o g B o 2, g ’

10 2ol2 IX[PT &0 VEry dominantly fine to me-
ofole SM dium, nonplastic to low
°lo)° plasticity, dark brown

_ o o
] 9 o
o 2 o K
SO, - === o > o 4 =
15 20 z /\ O 4l
SO 4
Stopped auger at 14'6"
Stopped sampler at 16'
2011 -
o
GROUND WATER SAMPLE TYPE | A-18
DEPTH HOUR DATE A - Auger cuttings. B - Block somple @/{ SERGENT, HAUSKINS & BECK\‘”TH
none S -2 0.D.1.38"" I.D. tube sample. - ! KNICAL ENGINEER
U~ 3" 0.D. 2.42" 1.D. tube sample. i B ot ol gl e e Sl T
T - 3" O0.D. thin-walled Sheiby tubas. t
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LABORATORY TESTING PROCEDURES

Consolidation Tests Soiltest or Clockhouse apparatus of the
"floating-ring" type are employed for the one-dimensional
consolidation tests. They are designed to receive one inch
high 2.5 inch 0.D. brass liner rings with soil specimens as
secured in the field. Procedures for the tests generally
are those outlined in ASTM D2435. Loads are applied in sev-
eral increments to the upper surface of the test specimen
and the resulting deformations are recorded at selected time
intervals for each increment. Fors.soils which are essen-
tially saturated, each increment of load is maintained until
the deformation versus log of time curve indicates comple-
tion of primary consolidation. For partially saturated
soils, each increment of 1load is maintained until the rate
of deformation is equal or 1less than 1/10,000 inch per
hour. Applied 1loads are such that each new increment 1is
equal to the total previously applied 1loading. Porous
stones are placed in contact with the top and bottom of the
specimens to permit free addition or expulsion of water.
For partially saturated soils, the tests are normally per-
formed at in situ moisture conditions until consolidation 1is
complete under stresses approximately equal to those which
will be imposed by the combined overburden and foundation
loads. The samples are then submerged to show the effect of
moisture increase and the tests continued under higher load-
ings. Generally, the tests are continued to about twice the
anticipated curve due to overburden and structural loads
with a rebound curve then being established by releasing
loads.

Expansion Tests The same type of consolidometer apparatus
described above is used in expansion testing. Undisturbed
samples contained in brass liner rings are placed in the
consolidometers, subjected to appropriate surcharge loads
and submerged. The loads are maintained until the expansion
versus log of time curve indicates the completion of
"primary swell'.

Direct Shear Tests Direct shear tests are run using a
Clockhouse or Soiltest apparatus of the strain-control of
approximately 0.05 inches per minute. The machine 1is de-
signed to receive one of the one inch high 2.42 inch
diameter specimens obtained by tube sampling. Generally,
each sample is sheared under a normal load equivalent to the
effective overburden pressure at the point of sampling. In
some instances, samples are sheared at several normal loads
to obtain the cohesion and angle of internal friction. When
necessary, samples are saturated and/or consolidated before
shearing in order to approximate the anticipated controlling
field loading conditions.
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TAEULATICN CF TEST RESILTS

Job No, EB2-49
H/0 |

HOLE UNIFIED SIEVE ANALYSIS-ACCUM X PASSING LAB

10 N0 DEPTH CLASS L.L. P.1. 8200 R100 #40 #16 #10 #4 .25% .375*.75" 1* L.5* 2* NO

12 4 9.5-11/ SH-SH - NP 6 8 21 54 45 73 74 77 84 8 100 2-49-18
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w
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M
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5 8 |B B
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TABULATION OF TEST RESULTS
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Job No. E82-49
W/0 2
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(o4 @

ML A%y T T e UNIFIED ' SIEVE ANALYSIS-ACCUM % PASSING LAB
NO DEPTH  CLASS L.L. P.I. #200 #100 #40 $16 #10 #4 25" .378".75" 1* 1.5* 2° NG

is 4 10=2¢ M - N 47 &7 88 95 9% 97 97 91 971 100 2-49-48
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l SUMMARY OF DIRECT SHEAR TESTS
l PROJECT _Channelization - Agua Fria River JoB NO,_EB82-49-7
l 0 1 2 3
A
N s 1] 1 7] 0
919 ~
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SHEARING STRESS - Kips per Square Foot
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ENGINEERING ANALYSIS . PHMYSICAL TESTING B GUAL'TY CONTROL 0 FIELD EXPLORATION

REPORT ON LABORATORY TESTS

DATE
PROJECT Channelization - Agua Fria River Jjog NO.__E82-49
LoCATION___Thomas Road & I-10, Maricopa County, AZ LAB NO.___2-49-7
SAMPLE #29@ 2% -4
DIRECT SHEAR TESTS
IN SiTtu - PoinT No. 1 ( =+ 0..280KSF )
INITIAL MOISTURE CONTENT | 4.3 %
DrRY DensiTY (PCF) 100.6
SUBMERGED
FINAL MOISTURE CONTENT 19.7 %
MAX IMUM VERTICAL DEFORMATION @ T mMax. (*+ ).007 INCHES
SHEARING STRESS, T MAX. 0.44 KSF
In SiTu - PoInNT No., 2 ( =+ __ 1.00KSF)
INITIAL MoISTURE CONTENT 3.8 %
DrY DensiTY (PCF) 101.9
SUBMERGED
FiNaL MoisTUuRE CONTENT 18.9 %
MAX |MUM VERTICAL DEFORMATION @ T MAX. (+ ).008 INCHES
SHEARING STRESS, T MAX. 0.81 KSF
IN SiTu - PoINT No. 3 ( = + 2.06 KSF)
INITAL MOISTURE CONTENT 3.6 %
DRy Density (PCF) ‘ 101.7
SUBMERGED
FINAL Mo1STURE CONTENT 19.4 %
MAX |MUM VERTICAL DEFORMATION @ T max. (+ 1.003 INCHES
SHEARING STRESS, T MAX. 1.64 KSF
REMOLDED TO Est. 95 % OF Max. vy Dry
PHOENIX FLAGSTAFF EL PASO ALBUGUERQUE
(602) 272.6848 - (602) 774.4433 (s13) 772.3088 (505) 344.9340 . B=5




I SUMMARY OF DIRECT SHEAR TESTS
| proJECT __Channelization - Agua Fria River JoB N0.E82-69-15
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s A SERGENT, HAUSKINS & BECKWITH
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. ENGINCERING ANALYSIS ANV SECALITES T (NG Gy oviney i £
l REPORT ON LABORATORY TESTS
' . DATE
l PROJECT ‘Channelization - Agua Fria River Jjog No__ E82-49
LOCATION Thomas Road & I-10, Maricopa County, AZ LAB NO.__ 2-49-15
|; SAMPLE #4 @ 6"-2" W/0 No. 1
IL DIRECT SHEAR TESTS
l IN SiTty - PoinT No. 1 ( =+ _ 0.50 KSF)
: INITIAL MoISTURE CONTENT 8.2 %
l Dry DensiTy (PCF) 110.6
SUBMERGED
‘ FINAL MOISTURE CONTENT 7.9 %
l: MAX IMUM VERTICAL DEFORMATION @ T mMax. (+).001 INCHES
3 SHEARING STRESS, T MAX. 0,51 KSF
lZ IN SiTu - PoINT No. 2 ( =+ 1.00 ksF)
INITIAL MoISTURE CONTENT 7. %o
l ; Dry DensiTY (PCF) 108.5
g SUBMERGED
l FiINAL Mo1STURE CONTENT 17.5 %
MAX IMUM VERTICAL DEFORMATION @ T Max. | ). 000 INCHES
I' SHEARING STRESS, T MAX. 0.72 KSF
IN Si1Tu = PoiNT No. 3 ( = + 2.06 KSF)
' INITAL MOISTURE CONTENT 7.8 %
’ Dry Densi1TY (PCF) 110.5
l { SUBMERGED
& FiNaL MoIsTURE CONTENT L7.3 oy
T MAX1MUM VERTICAL DEFORMATION @ T max. ( ).000 [NCHES
l SHEARING STRESS, T MAX. 1.41 KSF
l REMOLDED TO Est. 95 % OF Max.y Dry
i
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(802) 272.6848 (602) 774.4433 (s1%) 772.3088 (505) 344.8940 B-7
' ,




SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Channelization - Agua Fria River jog No._E82-49
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MOISTURE CONTENT - % DRY WEIGHT

PTIMUM "
OOISTURE | MAXIMUM ORY TEST TEST LAB

. = CURVE SOURCE CONTENT DENSITY
LOTENT | RoCa. FT. DESIGNA TION METHOD NO.

‘A |Boring #4 @ 1'-2' 13.8 | 113.0 D698 A 2-49-68

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA

; AASHTO T99 cnd ASTM D598 (Standard Proctor)
L METHOD | MATERIAL [ OEB o NO.OF | BLQUSTER | TAMMER | NIRRT | RGeS
A x4 & a.58"" 3 2% 5.5 LBS. 12" 12,375
' B aa 6''. | a4.58°" 3 56 .5 LBS. 12 12.317
! {55 -3/ 4 4" 4.38"" 3 2% $.8 LBs. y2c 12.37'8
H o -3/ 4 6" 4.58"" 3 58 s.3 LBs. 12" 12.317
AASHTO T180 and ASTM D1557 (Modified Proctor)
METHOD | MATERIAL o BOEE{ Mo.or | BLOWSFER | nAMMER | MRS | CURMGaYElET
A x4 4 458" s 2% 10.0 LBS. 18" 58.2%0
B8 -4 6"’ 4.%8°" s 56 10.0 LBS. 18°° 55,9886
(o -3/ 4 4" 4.%8"" L) 25 10.0 LBS. 18" 56,230
(=) -3/ 4 6’ 4.583"" 5 36 10.9 LBS. 18°° s5.986
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SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT Channelization - Agua Fria River JoB NO.__E82-49
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MOISTURE CONTENT - % DRY WEIGHT

OPTIMUM

MOISTURE MAXIMUM DRY TEST TesT w5
; SHE i CONTENT DENSITY £

%DRYWT. | LBS/CU. FT, DESIGNATION METHOD NO.

B |Boring #9 @ 1'-2' 14.8 1150 D693 A 2-49-69

MOISTURE-DENSITY RELATICNSHIP TEST METHOD DATA
AASHTO T99 cnd ASTM D598 (Standard Proctor)

Sl R n S - D R - N N e
i
‘ri
i
ot
i
E sy

{
!
i M MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORT
Lo METHOD I MATERIAL =0 ren REIGAT | LAYERS LAYER WEIGHT FALL FT.LBS/CU. FT.
A -x4 4 4.58"" 3 23 5.5 LBS. 2 12,3753
r 8 a4 [ 4.58"" 3 56 5.5 LBs. r2 12,317
‘ c -3/ 4 4.58"" 3 23 5.5 L BS. 12" 12,378
( =] -3/ 4 6 4.58"" 3 58 5.5 LBS. 12 12,317
AASHTO T180 and ASTM D1557 (Modified Proctor)
= MOL D NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORT
HETHOD( IMATERIAL DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT.LBS/CU.FT.
A ~u4 4" 4.38"" ] 23 10.0 LBS. 180" 26,250
B x4 [ 4 38°° s 56 10.0 LBS. 18" z%,086
' -3/ 4 4" 4.58"" 5 23 10.0 LBs. 18" 56.230
o] -3/ 4 L3 4.%8"" s 56 1029 L8 S% 18" s 98¢
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ENGINEERING ANALYSIS . PHYSICAL TESTING . QUALITY CONTROL . FIELD EXPLORATION

REPORT ON LABORATORY TESTS

DATE
PROJECT Channelization - Agua Fria River -~ jog No.__E82-49
LOCATION Thomas Road & I-10; Maricopa County, AZ LAB NO _2-49-68
31 PERMEABILITY TEST
f (Pressurized Permeameter)
- Sample Boring #4 @ 1'-2'
Remolded to Density of 109.4 PCF at 13.0 p A

Diameter 4.920 cm Length 5.08 cm Area 19.01 cm? Vol. 96.62cc

WS _169.4  grms. W L 13,0 % We ibE T Gs T VS PR e
Void Ratio Dry Density PCF Trials days
Pressure Head Q Time K K
(PSI) (inches) (cc) (min.) (cm/sec) (ft/vr) Remarks
F.H. 48.8 52 1080  1.7x10°° 2 Input "Q"
10 1080  3.3x1077 0.3 Output "Q"
578 94 2916  1.2x107° 1.2 Input "Q"
16 2916  3.3x1077 0.3 Output "Q"
46.5 147 6918  8.0x107/ 0.8 Input "Q"
5 185.9 113 1650  6.4x1077 0.7 Input "Q"
73 1650 - 4. ox1a"" 0.4 Output Q"
5 185.7 71 1463.  4.6x1077 0.5 Input "Q" ‘
46 . 1463 -3, 0%10 0.3 Output "Q" ?
5 182.6 56 1474 3.6x107/ 04 Input "Q" ;
33 1474  2.0x1077 0.2 Output "Q" ‘
{
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REPORT ON LABORATORY TESTS

QUALITY CONTROL

FIELD EXPLORATION

DATE
PROJECT Channelization - Agua Fria River JoB NO.__E82-49
LoCcATioN___Thomas Road & I-10; Maricopa County, AZ LAB NO _2-49-69
PERMEABILITY TEST
(Pressurized Permeameter)
Sample Boring #9 @ 1'-2'
Remolded to Density of 108.5 PCF at 14.9 %
Diameter 4.92  cm Length 5.08 ecm' Area 19.01 em? Vol. 96.62cc
Wy _168.0 grms. w,  _14.9 % wp 18.0 % G_ v ce
Void Ratio Dry Density PCF Trials days
Pressure Head Q Time K K
(PSI) (inches) (ce) (min.) (cm/sec) ft/vr) Remarks
F.H. 42.5 195 8 1.0x107> 1040 Input # Output
42.3 290 26 4, 610" 479
42.9 265 41 2,6x10™% 273
40.1 380 132 ]..3}{10_4 130
43.5 240 135 7.2x1077 74
2.k 280 311 3.6x10 2 38
40, 6 400 383 4.5%x10"° 47
Constamt = 6640 920 1213 2.0x10"° 21
66.0 760 1463 1.4x10°° 15
PHOENIX gL PASO ALBUQUERQUE

(915%) 772-.3088

(602) 272-6848

(505) 344.9940






