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INTRODUCTION

GENERAL:

While the Salt River is normally a dry alluvial channel, during the
periods of heavy flooding the Salt River Project discharges flows from
the upstream reservoir systems. The discharge is currently restricted
by channelization from the 35th Avenue bridge to Sky Harbor Airport.
The reach downstream from the 35th Avenue Bridge is the first location
in which the Salt River widens. The Salt River is a meandering stream

with notable banks.

The study encompasses two individual reaches of the Salt River and

will be refered to as follows:

STUDY REACH: Located between Section Numbers 6.035 adn 11.036 as
shown on the Maricopa County Flood Control District
Floodway mapping. The study reach is located within
Sections 30, 29, 28, 27 and 26 of Township 1 North,
Range 2 East.

PROJECT REACH: Located within the study reach, between 5lst Avenue and
35th Avenue. It is bounded by Lower Buckeye Road to
the North, Broadway - Weir Avenue and Southern Avenue

to the South.

The study reach is located within Maricopa County, figure 1, and

adjoins the city limits of Phoenix along the Northern portion.
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This report was prepared for the Maricopa County Highway Department

and the Flood Control District of Maricopa County.




OWNERSHIP OF SURROUNDING PROPERTIES
Phoenix Sand and Gravel is the present owners of the property along
the North bank, East of 43rd Avenue. Sand and gravel mining

operations are currently in progress.

CALMAT properties include the area along the South bank, East of 5lst
Avenue. There are no current mining operations in progress, CALMAT
has plans to fully develop mining operations and at a future date they

will recover the area and develop it for housing.

Other properties within the project reach include a subdivision

development "of 35th Avenue and south of Broadway Road; farming and
P g

ranch parcels north of Wier Road, between 43rd Avenue and the

subdivision development.




PURPOSE OF STUDY

The study of the Salt River will provide an analysis of existing and
predicted hydraulic conditions after construction of the proposed bank
stabilization. The analysis will determine the impact of the existing
sand and gravel operations within the area. The impact of these
operations at great depths will also be determined. The analysis will
show effects of the bank stabilization on the 100-year flood limit

line along the Northern bank,

This study of the Salt River will aid in the design of bank
stabilization along the South bank of the Salt River, beginning at
51st Avenue and ending approximately 1500 feet westerly of 35th
Avenue. The study will determine the water surface elevation and the

general river scour in the 100-year flooding event.

Construction of the proposed bank stabilization will provide
protection against the lateral migration of the Salt River and protect

the proposed extension of Broadway Road from 35th Avenue to 5lst

Avenue.




SPECIAL CONDITIONS

There are existing bridges at both ends of the project reach. The
Oridge at 51st Avenue was designed in 1980 and is 1602 feet long. The
bridge at 35th Avenue bridge was designed in 1982 and is 505 feet
long. Both bridges were designed for a discharge rate of 200,000

cubic feet per second.

There are sand and gravel mining operation along the WNorthern /
Bouthern banks. The northern bank operation currently covers an area
of 114 acres and ar;‘approximately 30 feet in depth. The operation on
the southern bank, west of 43rd Avenue, lies outside of the 100-year

floodplain. There are proposed sand and gravel mining operations

along the South bank, east of 52nd Avenue.

PARAMETERS

A design discharge rate of 190,000 cubic feet per second was selected
by the Flood Control District of Maricopa County. Cross-sections,
appendix 3, were obtained from the Flood Control District. The data
was generated for the HEC-2 model that was used in producing FEMA
Flood Mapping. The same model was edited for use on the study reach.
Cross sections with numbers smaller than 6.035 and greater than 11.036
were removed. The model was rerun with the updated version of HEC-2
and the HEC-2 Editor. Data modifications were made to remove caution

flags that were found.

The design elevation of the top of the bank stabilization will be

equal to the computed water surface elevation of the 100-year flood

event.




Horizontal alignment of the proposed bank stabilization will follow

the floodway line as determined in the FEMA study as closely as

possible.

METHODOLOGY

HYDROGRAPH

The hydrograph, figure 2, for this study of the Salt River was derived
from the report provided by H.H. Chang and J. C. Hill to the National
Academy of Sciences in January of 1982, reference 6. The hydrograph
simulates a discharge rate over 240 hours, with the peak occurring
near the 110th hour. The peak discharge rate was 190,000 cubic feet

per second.

A second hydrograph with a peak of 195,000 cubic feet per second was

used for the reach sections containing 10.00 through 11.13.

A 10 point hydrograph was encoded into the FLUVIAL-11 model.

MATERIAL GRAIN-SIZE DISTRIBUTION
Although bed materials of the Salt River consist of coarse gravels,
figure 3, the sediment load is comprised of finer fractions of

materials in the sand size range shown in the computed results. The

bed material size used in this study was obtained from 51st Avenue
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bridge hydraulic study by Southwest Computing Inc. and Nicholas-Cowle
and Associates. The gradation curve used for the study is shown in
figure 3. The dashed line represents the average gradation curve for
the samples tested and the solid lines represent the range. Testing
was performed with a percussion drill which breaks up large boulders.
Therefore, a modification was made at the upper end of the gradation
curve. The average diameter used in the study for 51st Avenue is
3.16mm. In discussions with personnel from City of Phoenix, it was
found that average diameter is approximately 6mm and that the fines

increase downstream from 35th Avenue.

The gradation curve was further adjusted to the geometric mean of the
representative sizes. Comparative sizing used within the FLUVIAL-11

computer model places the D50 at 10mm.

Initial sediment compositions of channel material at upstream and
downstream sections is input in the FLUVIAL-11 model. The initial bed
material composition is shown in the first page of the FLUVIAL-11
output and the average diameter is shown in the output.

Initial sediment composition downstream:

0.20 mm 10 percent

1.10 mm 20 percent

5.50 mm 20 percent

16 .70 mm 20 percent

53.00 mm 30 percent
9
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' Initial sediment composition upstream:
0.25 mm 10 percent
l 1.50 mm 20 percent
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% ' 17.80 mm 20 percent
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SAND AND GRAVEL MINING OPERATIONS

Phoenix Sand and Gravel is currently operating a sand and gravel
venture on the North bank of the Salt River, appendix 1, between 43rd
Avenue and 35th Avenue. Approximately 114 acres of land is currently
being miQed. The City of Phoenix governs the mining operations but
they do not have written maximum depth regulations. The City of
Phoenix restricts the mining to a maximum of 1 percent slope upstream
and a 2 percent slope downstream from the operation. The borrow pit

area was modelled to the depth of 40 feet.

CALMAT is the current owner of the land along the South bank of the
Salt River between 51st Avenue and 43rd Avenue. No mining operations
are currently underway but they will be restricted to the 40 feet

depth limit by the Flood Control District of Maricopa County.

A sand and gravel operation is located west of 43rd Avenue on the
South bank. The operation lies outside of the 100-year flood limit

line and was not modelled.

GEOMETRY OF PROPOSED BANK STABILIZATION
The proposed stabilization of the South bank, figure 4, follows the

floodway line as possible.

12
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The slope of the non-erodible bank is 2 feet horizontal to 1 foot
vertical. The design side slope will be 1:1 for soil cement or 3:1

for dump rock riprap.

BRIDGES

The abutments of the 51st Avenue bridge were constructed at 1.5 feet
horizontal to 1 foot vertical and are protected with grouted riprap.
The toe-down elevation of the grouted riprap is at 975.0 msl. The
channel invert below the bridge has been graded to an elevation of
995.8. As shown on the '"as built'" plans for the bridge, the water
surface elevation for a peak discharge is at an elevation of 1011.5
msl. The elevation of the top of the abutment on the south and north
banks is 1014.0 msl. The plan elevation of the roadway where the new
roadway matches existing grade lines, approximately 700 feet south of
the bridge, is 1010.47 msl and will allow overbank flow of 6,227 cfs
in the 100-year flood event. The proposed top elevation of the bank

stabilization will be at an elevation of 1013.3 msl.

The abutmentgofVBSth Avenué‘were constructed at 4 feet horizontal to 1
foot vertical on the South bank and 3 feet horizontal to 1 foot
vertical on the North bank. The toe-down elevation of the dumped rock
riprap is 1004 msl on the South bank and 1002 on the north bank, with
a thickness of 4 feet. A 75" storm drain outfall is located on the
north bank downstream from the bridge. The channel invert below the

bridge was graded to an elevation of 1010.0 msl, field measurements

14




during November 1985 indicate the invert elevation to be at 1007 msl
with standing water at an elevation of 1012 msl. As shown on the
design plans, the design discharge of 200,000 reaches a water surface
elevation of 1029.4 msl; 6.5 feet of freeboard was provided. The
proposed bank stabilization will terminate approximately 1500 feet

downstream of the 35th Avenue bridge.

HEC-2 MODEL

The program calculates water surface profiles in natural or developed
channels. The computational procedure is based on the solution of the
one-dimensional energy equation with energy loss due to friction

evaluated with Manning's equation.

Calibration for the HEC-2 model was assumed to be in agreement with
the HEC-2 data used by the Flood Control District. The starting water
surface elevation of 993.92 at section 6.035 was obtained from the
Flood Control District. The HEC-2 model was run using the
cross—sectional data without the inclusion of the encroachment cards,
or assumed to be in a natural condition. The resultant water surface
elevations agree with the 100-year flood plain limits shown on the 200

scale mapping by the Flood Control District.

The Salt River was further simulated by the including the proposed
bank stabilization. Computed water surface elevations remained at

nearly the same elevation as in a natural condition. The effect of a

15




stabilized bank along the floodway had no appreciable effects on the
north bank because of the high banks. The high banks are a result of
dyking or stockpiles located within the properties of Phoenix Sand and

Gravel and others.

FLUVIAL-11 COMPUTER MODEL

The FLUVIAL-11 computer model is a two-dimensional model, formulated
and developed for flood and sediment routing in natural channels. In
addition to its use in computing the hydraulics of flow and sediment
transport, it is used to simulate river channel changes during the
passage of a flood. One of the objectives of the model is to provide
a realistic delineation of flood levels in rivers that are susceptible
to significant erosion and sedimentation. The FLUVIAL-11 computer
model is intended to act as an extention of existing fixed-bed or

one-dimensional computer models.

The FLUVIAL-11 computer model methodology assumes that natural streams
are self-regulatory in that they adjust their characteristics in
response to any change in the environment. These changes may occur
naturally or may be the results of such activities as development,
sand mining, bridge and highway construction, and river regulation.
When such changes distort the natural quasiequilibrium of streams,

either aggradation or degradation, or both, occur.

16




With the FLUVIAL-11 model computing not only aggradation and
degradation within a stream bed, it is computing width changes within
erodible channels. To compute the width variation, the additional

technique of stream power is used.

The concept of minimum stream power may be stated in that the stream
adjusts itself in such a way that its total stream power is minimized
subject to certain physical constraints. With a never ceasing
tendency to attain equilibrium, a stream with constant inflows of

water and sediment will eventually establish its uniform flow.

The model employs a space-time domain in which the space domain is
represented by discrete cross sections, and the time domain is
represented by discrete time steps. Temporal and spatial variations
in flow, sediment transport, and stream bed profile are computed

following an iterative procedure.

Changes in stream bed profile, at each time step, due to longitudinal
and transverse variations in sediment load are simulated. Changes
along the longitudinal direction, aggradation or degradation, are
computed using the continuity equation for sediment movement in the

longitudinal direction.

17




The HEC-2 format for input data is used in the FLUVIAL-11 computer
model. The instruction for including the FLUVIAL-11 data cards is
included in Appendix 3. Data cards for HEC-2 pertaining to
cross-secitonal geometry, job title, and end of job are used. For the
purpose of flood and sediment routing, additional data pertaining to

sediment characteristics, flood hydrograph are required.

The FLUVIAL-11 computer model will simulate general scour over the
study reach, but will not simulate local scour. The roughness
coefficient "n" of 0.033 was used for the river channel. This
coefficient was increased to 0.04 to simulate the bridge losses
through these constrictions. The FLUVIAL model requires the removal
of the SB and BT cards in the HEC-2 deck. The abutments area |5

simulated by making the banks non-erodible.

18




RESULTS

The simulated cross-sectional changes and logitudinal profiles at the
peak discharges and the end of flood (assumed to be at 170 hours) are
plotted in appendix 2. The plotted results show significant river
channel changes that are related to the on-going mining operation and
the flow constriction at the 35th Avenue bridge. Deposition is
predicted to occur in the borrow pits while headward and downstream
erosions are induced by the pits, figure 5. The borrow pits also have
impact on the location of the thalweg which tends to be moved into the
borrow pits and away from its present location near the South bank.
This lateral shifting in the river flow is favorable to the stability
of the proposed bank stabilization. This condition will continue to
benefit the Southern bank as long as the mining operations remains

clear of the South bank.

Severe scour is predicted near the 35th Avenue bridge and that length
of the study reach between the bridge and the upstream end of the
borrow pits. This scour is attributed to the location of the borrow
pits and the small bridge opening which is protected with riprap about
the abutments. The higher velocities at the bridge opening will cause
scour which reaches the maximum extent during the peak flow as
depicted in the plotted cross-sections. The maximum scour is expected
to be partially refilled during the receding part of the flow. As the
borrow pits are refilled -dueing the headward erosion will also be

lessened. The downstream erosion induced by the borrow pits develop

19




more rapidly during the rising stage of the flood event and then it
decreases during the receding flood stage. The erosion results in the
coarsening of the bed layer as finer particles tend to be transported
first; this process in turn contributes to the partial stabilization
of the channel bed. Since 1952 the channel bottom has degraded by a
combination of factors. The first factor is within the Salt River
Reservoir System which has blocked the sediment movement upstream of
the dams. Sand and gravel which has been removed from the Salt River
has not been replaced as rapidly by the upstream sediment. The second
factor is the continued sand and gravel mining operations along the

study reach and upstream of the study reach.

In the 100-year flood event, the entire discharge of 190,000 cubic
feet per second will pass through the bridge opening at 5lst Avenue.
The 6,227 cubic feet per second being allowed as overbank flow on the
South approach will be intercepted by the proposed bank stabilization.
There will be an average of 2.3 feet of deposition within the bridge

opening at the time near the end of the flood event.

General scour is predicted throughout the entire project reach.
Section number 8.61 thru 9.10 indicate general scour along the
proposed bank stabilization, the natural dyking within the stream bed
is removed during the peak flood, deposition within the thalweg is
occuring and allowing the thalweg at a future flood event to migrate

towards the proposed bank stabilization. Little or no change is

20




occurring between section number 9.26 and 9.54 because of the
influence of the borrow pits. The decrease in the sediment load

being transported indicates that the borrow pits are receiving the
sediment load and allowing the river velocity to decrease from an
average of 7.5 feet per second to 3 feet per second. Section number
9.66 thru 10.66 indicate deposition along the South bank, the channel
velocity has increased because of the borrow pits. Along with the
increase in velocity a sizable increase of sediment is being removed
from the thalweg. As seen on the plotted cross section, 9.79, this
increase in velocity and degradation of the channel is followed by a

decrease in channel width.

21




SUMMARY

Both the Hec-2 and Fluvial-1l computer models have been employed to
§#3mulate flood and sediment routing and associated river channel
changes in the Salt River. The study reach of the river is subject to
significant changes in the river channel configuration during the
flood event. For this reason, the water surface profiles and other
hydraulic parameters computed using the fixed bed model, differ
considerably from those obtained using this erodible bed model, figure
6. The water surface profile and spatial variation in velocity
computed using the HEC-2 model are unrealistic within those sections

having sand and gravel operations or man made constrictions.

The toe elevations of the proposed bank protection are selected on the
basis of the scour potential, figures 5 and 7. The invert elevation
of each cross section and within those areas with sand and gravel
operations, the invert outside of the borrow pits, were used as a
reference because the thalweg can migrate wi%thin the flood plain;
that is, the invert elevation can be relocated by migration and ad join
the proposed bank stabilization. The recommended toe elevation has
been established as being 12 feet below the invert elevation. A
safety margin is recommended because of the uncertainties in river
sedimentation, such as erratic hydrological phenomena, the
non-homogeneities of materials with the flood plain, and most of all,

any future mining operations with the river channel.

23
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SALT RIVER BETWEEN 51ST AVENUE AND 35TH AVENUE
RESULTS OF COMPUTER MODELLING

SECNO HEC-2 FLWWIAL-11
LEFT BANK W/0 BORROW W/ BORROW
ENCROACHMENT PITS PITS (5}
FPS CWSEL FPS CWSEL FPS CWSEL
7.943 16.2 1611.7 7.3 1812.3 7.2 1812.3
8.822 8.3 18123.8 XXE  HEEEEX KX EEXEEE
8.841 7.7 1613.3 g.1 1812.7 2.8 1812.7 3

BEGIN STABILIZATION

8.8351 Tad 1813.3 XX EEEXEXX XXX EXXEXX ]
g.6878 8.4 i813.3 KEE EEEAEX XXX HEXREXX ]
8.155 .7 1813.8 8.6 1813.9 8.5 1813.8 1
8.328 8.2 1616.2 7.6 1815.46 7.8 1815.5 1
8.4546 é&.8 1617.6 7.4 1816.9 7.3 181é6.8 1
8.468%9 7.6 1818.6 7.9 1818.2 7.5 18i18.8 1
8.719 6.9 1819.6 7.2 161%9.3 7.2 181%.1 |
8.852 2.1 18628.3 7.7 1828.49 7.6 1828.1 i
8.983 ?.7 1821.9 7.8 1821.46 7.6 1821.3 1
?.898 7.6 1823.6 7.8 1822.7 7.4 1822.3 1 2
?.259 8.1 1824.7 7.7 1824.2 4.7 1823.5 1 2
?.384 4.9 1825.9 7.2 1825.3 3.2 1823.8 1 2
2.543 7.3 18246.9 7.9 1826.6 2.7 1823.9 1 2
?.4664 2.8 186246.6 8.4 1827.9 8.1 1823.6 1 2
9.78é6 13.3 1828.3 8.6 1829.4 12.7 1824.8 2
MEAN VEL. {(8.4) (7.8 (7.1>

END STABILIZATION

?.867 12.1 1638.3 2.8 18638.4 12.4 1825.3
?.994 16.3 1832.6 8.8 1832.7 13.8 1827.8
18.855 146.8 1834.5 7.5 1833.9 14.1 1827.1 4
16.862 12.3 18637.4 HEE  EEEXEX FHX EEXEXX
1i86.28649 é.4 1848.6 &.7 1835.4 11.1 1638.1
16.382 6.6 1841.8 7.7 18346.4 2.9 1832.6

*%%% SECNO NOT INCLUDED WITHIN FLUWIAL-11 STUDY

1 REACH WITH PROPOSED LEFT BANK STABILIZED

2 REACH WITH MINING OPERATIONS CENTER AND RIGHT BANK

3 Sist AVENUE BRIDGE Q@ design = 286,808 CFS CWSEL = 1812.8
q 35th AVENUE BRIDGE @ design = 288,888 CFS CWSEL = 1829.4

S MINING OPERATIONS WERE ASSUMED TO BE AT FULL DEPTH (487)

GR STATIONS AND ELEVATIONS WERE PROVIDED BY MCFCD, FORMAT
MODIFIED FOR LEFT BANK ENCROACHMENT BETWEEN SECNO 8.851 AND
9.4664 FOR THE HEC-2 MODEL, AND FORMAT MODIFIED FOR THE FLWIAL-11
MODEL . :

DESIGN G = 198,888 CFS AS PROVIDED BY MCFCD.

FIGURE é&




SUMMARY OF DESIGN ELEVATIONS

RECOMMENDED RECOMMENDED
TOE ELEVATION TOP ELEVATION
OF STABILIZATION OF STABILIZATION

AND DIFFERENCE BETWEEN
HEC-2Z MODEL

SECNO  MINIMUM BED DIFFERENCE TOTAL DEPTH OF
ELEVATION BETWEEN MINIMUM STABILIZATION

BED ELEvaTION
AND PROPOSED TOE
ELEVATION

7.943 ?94.7

8.822 33 %% %

8.841 997.5 987.3 -18.2 1813.3 ¢ %) 26.8

BEGIN STABILIZATION

8.851 %3 % % % ?87.4 33 3 1813.4 (8.1) 246.8
8.878 %3 3% %% 987.95 3% %% 1813.6 (8.3 256.1
8.155 997.5 288.1 -2.4 1614.5 (8.7 26.4
8.328 ?97.3 989.4 -7.9 1816.2 ¢ Z ) 26.8
8.456 999.46 990.4 -9.2 1617.5 (-8.1) 27.1
8.4689% 1661.3 291.5 -2.8 1818.9 (8.3 27 .4
8.719 1684.0 992.3 -11.7 1626.8 (8.4) 27.7
8.852 18867.4 ?93.3 -14.1 1821.3 (1.8 28.8
8.983 1807.8 ?94.3 -12.7 1822.5 (8.8 28.2
2.898 1667.8 ?924.6 -12.4 1823.6 ( %X 29 .8
?.259 285.8 295.7 +2.9 1824.8 (8.1> 29.1
?.384 288.8 9946.4 +8.4 1825.7 (-8.2) 29.3
?.543 ¢81.0 997.2 +16.2 1826.92 ¢ 4 D 2?.7
?.664 $83.5 ??7.8 +14.3 1627.8 (1.2 36.8
?.786 994.3 998.4 +4.1 1828.7 (8.4 38.3
MEAN DEPTH (28.1)
END STABILIZATION
?.867 993.4
?.9946 991.7
18.855 3% %%
18.8462 £83.2
16.284 18682.5
16.382 1887.8

FIGURE 7
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COST ESTIMATES

Three types of bank stabilization were investigated for used in this
project. The use of a Portland cement bank protectionvéecommended
because of the durabyility and lower cost of installation. Further
geotechnical research shall be required to determine the extent of the

grain size distribution.

The overall length of the proposed bank stabilization is 10,800 linear

feet and an average depth of 28.1 feet.

The estimated cost of constrction using a Portland cement bank

protection, dumped rock riprap, and gabion are:

PORTLAND DUMPED ROCK

CEMENT RIPRAP J/GABION

BANK PROTECTION BANK PROTECTION‘@fﬁBANK PROTECTION
$2.833 Million $3.466 MillionJ ©$3.042 Million
(101K CY) (112K TONS) g&ﬁﬁC&\

The cost of construction includes the removal of 51K cubic yards of
material for the dumped rock and gabion construction and 97K cubic

yards of material for the Portland cement bank protection.

26




Portland cement was computed at 10 percent by weight for soil cement.
The side slope used is 1 foot horizontal to 1 foot vertical, 9 foot
width - trimmed to 8 feet.

, £
7 N,z
. "’"f T /O

-

Dumped rock was computed at $0.11 per ton per mile haul. The closest
source being in Silverbell, Arizona. The D50 for the rock is 11

inches and a recommended thickness of 24 inches.

The cost of new right-of-way was not included within the cost

estimate.
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APPENDIX 2

CROSS SECTIONS

7.94 TO 10.38
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
| MODIFICATION = 59:51;52-53:54.55;56 .
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N
Ti1  SALT RIVER FLOOD INSURANCE STUDY 1983-1984 DATA FROM THE MCFCD OCT 1985
~| T2 AUGUST 1982 ADOT TOPO BASE MAP, AGUA FRIA RIVER TO COUNTRY CLUB ROAD 38ML y b EW —
ol T3 100«YEAR FPLOODPLAIN STREAMLINE AT STATION 10000
o J1  JCHECK  INQ ~~ NINV _IDIR _STRT METRIC HVINS Q WSEL . F@. o
0. 2, 0, 0, 0,000000 0,00 0,0 0, 993,920 0,000
«J2 NPROF IPLOT PRFYVS XSECY  XSECH N ALLDC IBW CHNIM  ITRACE i
ol 1,000 0,000  =1,000 0,000 0,000 0.000 0.000 0,000 0,000 15,000
' J3 VARIABLE CODES FOR SUMMARY PRINTOUT
2 38,000 43,000 83,000 21,000 55,000 26,000 56,000 22,000 54,000 4,000
28 1,000 50,000 200,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 o
2[NC 0,045 0,048 0,033 0,100 0,300 0,000 0,000 0,000 0,000 0,000
2 QT 2.000 190000.000 190000,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
| BT 0,000 44100 94100 17578,000 0.000 0000 0.000 0,000  10600.,000 _ 21000,000
y 67 TH AVENUE EXTENSION
s X 6,038 56,000 18614,000 20989,000 880,000 940,000 210,000 0,000 0,000 0,000
© GR 9981799ﬁh”2199LQ99wﬁ_ 997,600  9728,000 994,400 9743,000 995,200  9878,000 984,700  9902,000
| GR 996,800 9930,000 992,500 9966,000 992,500 12317.000 994,100 12393,000 994,300 12903,000
» GR 992,900 13497,000 991.700 13800,000 993,500 14377,000 992,300 14984,000 993,300 15522,000
“ GR__ 994,400 16403,000 996,300  17000.000 998,000 17578,000 997,100  17648,000 996,000 17689,000
w @R 993,300 17955,000 992,100 18369,000 981,500 18512,000 999,100 18614,000 995,700 18757,000
©'| GR 991,600 18841,000 978,800 18882,000 978,800 19179,000 980,700 19226,000 979,600 19260,000
“| GR___ 984,100 19325,000  9§3,100  19480.000 982,400 19639.000 982,700  19832,000 979,200 _ 19923,000
«| GR 979,200 20000,000 979,200 20072,000 983,600 20097,000 987,200 203172,000 986,900 20200,000
| GR 988,700 20388,000 988,100 20659,000 990,900 20789,000 992,000 20989,000 993,600 21199,000
“| GR___ 996,700 22130,000 997,900 _ 22370,000 999,700  22452,000 1002,900 _ 23153,000  1004,800  23600,000
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o/ GR  1007,800 24700,000 0,000 0,000 0,000 0.000 0,000 0,000 0,000 0,000
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GR 984.800 10260,000 995,600 10288,000 993,200 10334,000 994,400 12210,000 993,900 12271,000
GR 993,300 12695,000 995,200 13380.000 997,300 13423,000 997,100  13442,000 993,700 13479,000
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GR 994,900 16209,000 996,100 16733,000 996,800 16900,000 997,500 17488,000 998,300 17594,000



23=0ct=85 15354
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| GR 986,000 19418,000 982,900 19526,000
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17299,000. ... 999,900 .. 17381,000
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20344,000 992,300 20373,000
. 20593,000 996,000 . 2073%,000
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L GR_ 993,700 18964,000 998,900  19047,000
| GR 986,700 19784,000 988,500 19892,000
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v BT 0,000 4,100 9,100 1400,000 3800,000
A 35 TH Av;uuz BRIDGE, GR STATIONS FROM DESIGN PLANS
« X1 10 062 0,000 0,000 0,000 40,000
| X2 0,000 0,000 0,000 1030.000 1043.000
“ BT 4,000 2476,000 1044,400 0.000 24717,000
< BT 29.3.000 1043,000 0,000 0,000 0,000
| _NC 0,043 0,040 = 0,033 ¢,000 0,000
«| ET 0,000 4,100 9,100 18037,000 21355,000
o X1 10,204 74,000 19464,000 20584,000 750,000
| GR__ 1038,700 18021,000 1044,200  18045,000 1045,400
| GR 1036 ,200 18385,000 1037,100 18476,000 1036,300
| GR  1036,000 19901.000 1036,000 1907%,000 1037,000
| GR__ 1035,900 19464.,000 :1022,300  19512.000 1021.400

GR 1024,200 19698,000 1025,100 19719,000 1029,400
| GR 1032,000 19848,000 1031,900 19894,000 1032,000

0,000
0,000
0.000

700,000

17392,000

17790,000

18191,000

18658,000

1888%5,000

19092,000

19200,000

19465,000

19697,000

19964,000

20179,000

20388,000

20662.,000

20862,000

21412,000

21749,000

21968,000

22603,000

0.000

260,000
0.000
1450,000
2478,000
2608,000
2850,000
2982,000
3704.000
4177.,000
4718,000
5499,000

0,000

40,000
0,000
1044,400
0.000

0.000
0,000
850,000
18073,000
18558,000
19161,000
19340.000
19739,000
19976,000

0,000

0,000
0,000
680,000
1036,100
1037,200
1035,500
1037,600
1036.100
1023,900
1024,800

1020,800

1023,300
1022,800
1009,700
1013,200
1032,900
1032,100
1032,800
1031,300
1031,300
1031,500

0,000

310,000
0,000
1030.000
1010,000

1010.000

1043,000
1043,000
1031.500
1030,.,400
1032,600

1037.500

0,000

40,000

0,000
1037.000
0.000

0,000
0,000
750,000
1036,000
1035,400
1036,200
1019,.100
1030,000
1032,400

0,000 0,000
0,000 0,000
0,000  19090,000
0,000 0,000
17483,000 1035,700

17868,000 __ 1035,500
18303,000 1035,100
16701,000 1037,900

. 18930,000 _ 1034,100
19104,000 1023,200
19256 ,000 1024,800
~19479,000  1021,200.
19754,000 1024,800
20008,000 102,600

20221,000  1607,700
20458,000 1020,900
20717,000 1033,200

.20929,000 1033

21547,000 103,900
21801,000 1033,900

22071,000 . 10331,300

22711,000

1032,400

PAGE 13

0,000

0,000
20630,000

0,000
17564,000
17874,000
18441,000
18744,000
18992,000
19138,000
19334,000

. 19524,000

19830,000
20047,000

..20233,000

20537,000
20753,000

1000,000

21624,000
21801,000

-22204,000

22723,000

0,000 1381,000  3800,000

0,000 0,000 0,000
..1030,000  1030,000 0,000
1700,000 1035,000 2000,000
2575,000 1010,000 2600,000
2725,000  1043.000  272%5,000
2850,000 ' 1043,000 2858,000
2983,000 1037,800 3300,000
. 3745.000  1031.500 . 1770.000
4360,000 1031,200 4420,000
4883,000 1033,400 5065,000
5622,000 0,000 __0.000
0,000 1355,000 3800,000
0,000 0,000 0,000
0,000 0,000 0,000
2982,000 1043,000 1036,.000
0,000 0,000 0,000
0,000 0,000 0,000
0,000 19200,000 21300,000
0,000 0,000 0,000
18112,000 1036.20Q.. 18226.000
18713,000 103%,000 1B864,000
19266,000 1035,900 19360,000
19560,000 1020,400  19619,000
19785,000 1030,600 19833,000
20000,000 1031,600 20053,000
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GR_ 1018,200 20094,000  1013,800  20186,000
GR  1035,200 20614,000 1035,400 20654,000

| GR  1020,000 20862,000 1020,000 21035,000
GR 1023.800 21218,000 1025,800 21231,000
GR 1031,000 21417,000 1030.700 21629,000
GR 1030,300 21903,000 1029,600 22020,000
GR_.1031,100 22116,000 1030,400  22232,000
GR 1031,000 22534,000 1031,000 22722,000
GR 1033,600 22818,000 1037,500 22838,000

o NC 0,000 0,000 0.000 0,100
ET 0,000 4,100 9,100 18530,000

1 X1 104382 50,000 19360,000  20600,000
GR 1038,200 18334,000 1039,800 18530,000
GR 1034,600 19020,000 1033,600 19097,000
GR _ 1027.400 19384.000  1028,200  19436,000

| GR  1027,200 19614,000 1023,100 19652,000
' GR  1027,200 19814,000 1025,200 19923,000
W GR-— 1015400 20118,000 . 1014,200 . 20158,000
GR 1037,000 20600,000 1037,000 20601.,000

' GR  1027,800 20766,000 1028,300 20796,000
GR___1020,000_ 21084,000  1031,000 . 21102,000
GR 1030,200 21299,000 1035,900 21300.000
0,000 94100 . 0,000

X1 10,862 85,000 §9103,000 21010,000
GR  1040,000 10430,000 1036,700 18498,000
00 _ 18954,000

GR  1034,000 191%1,000 1034,000 19224,000

' GR  1029,000 19387,000 1028,600  19458,000
° GR ___1026,400 19667,000 102%5,800 19761.000
GR  1024,000 20017,000 1021,100 200%5%5,000

4 GR  1018,000 2020%,000 1018,200 20226,000
" GR__ 1022,300 208538,000  1024,000  20%576.000
GR 1023,600 20753,000 1024,700 20786 ,000
GR  1031,100 21010.000 1029,400 21052,000

“ GR___102%,600 21250,000  102%,500 _ 21300,000
ET 0,000 0,000 9,100 0,000
X1 10,742 63,000 19024,000 _ 21370,000
GR 1040,200 18568,000 1040,200 18624,000
GR 1040,600 18919,000 1040,700 19024,000
GR___1051.600 19271,000_ _1042,700 _ 19286,000
GR 1017,800 19477,000 1017,800 19%513,000
GR 1015,000 1963%5,000 1018,600 19664,000
GR___1027,400 19802,000  1026,000__ 198%87,000
GR 1028,200 19987,000 1040,000 20000,000
GR  1033,900 20206,000 1023,000 20244,000
GR__1027,500 20448,000. _1024,300  20515,000
GR 1026,400 20721,000 1028,700 20763,000
GR 1023,000 2091%5,000 1023,600 20950.000
GR___1022,300 21241,000 _1022,300 21279,000
GR 1041,100 21370,000 1045,500 21385,000

1013,800
1031,100
1020,000
1025,900
1030,800
1030,400
1030,700
1037,900
1049,500

0,300
0,000

900,000

1039,200
1035,000
1028,400
1023,100
1024,300

--1014,800

1037,000
1020,000
1029,200
1035.200

0,000
950,000
1036,700

- 1036,300

1027,900
1024,700

-1023,200

1021,100
1017,100
1023,600
1024,800
1030,600
1029,400

0,000
950,000
1047,900
1037,200
1044,700
1016,700
101%,600
1025,100
1033,200
1017.,200
1018,800
1031,000
1020,700
1023,000
1044.200

20494,000
20706,000
21122,000
21300,000
21700,000
22029,000
22393,000
22760,000
22875%,000

0,000
0,000
1000,000
18580,000
19257,000
19471.000
19684,000
19976,000
20275,000
20602,000
20821,000
21128,.000
21331.,000

0,000
950,000
18549,000
18981,000
19240,000
19487.000
19936.000
20114,000
2038%,000
20619,000
20833,000
21102.000
21347.000

0,000
940,000
18652,000
19083,000
19364,000
19528,000
19688,000
19881,000
20054,000
20277.000
20533,000
20785.000
20983,000
21300,000
21425,000

1026,600
1027,200
1020,000
1037,.800
1036,400
1036,800
1036,700
1037,.,900
1049,500

0,000
0,000

940,000

1038,600
1037,100
1028,000
1027.500
1023,500

1017.,200 -

1037,000
1020,000

1029,000.

1043,100

0,000 -

950,000
1036.800

1037,600

1024,300
1030.000
1022,300
1024,400
1017,600
1020,600
1029,100
1026,800

1045.400

0,000
950,000
1041,100
1033,800
1032,700
1016,700
1016,400
1024,600
1030,400
1019.000
1016,200
1020,800
1021,100
1043,800
0,000

14

PAGE
20551,000 1035,100 20584,000
20731,000 1020,000 207%0,000
21161,000 1022,200 21170,000
21355,000. -.-1037,800 21390,000
21719.000 1031,000 21744,000
22061,000 1036,300 22080,000

22415,000- —$030,400- - 32450,000
22798,000 1033,600 22811,000
22904,000 0,000 0,000

0,000 0,000 0,000
0,000 19300,000 21350,000
04000 04000 0,000
18701,000 1037,100 18876,000
19295,000 1038,400 19360,000
19500,000 . 1029,400 .. 19542,000
19719,000 1030,000 19787,000
20000,000 1021,200 20049,000
20348,000 —1018,20020432,000
20603,000 1037,000 20604,000
2089%,000 1020,000 20998,000
21176,000 _ 1030,300 . 21260,000.
21358,000 1042,300 21402,000
0,000 ___19099,000 21000,000
0,000 0,000 0,000
18647,000 103%,200 18759,000
19039,000  1037,100  19103,000
19294,000 1026,800 19355,000
19512,000 1030,000 19584,000
19997,000  1021,500  20000,000
20123,000 1022,600 20172,000
20452,000 1019,400 20482,000
20621.000 _ 1020,600 _ 20715,000
20852,000 1030,400 20941,000
21145,000 1027,100 21185,000
21377.000  1044.600  21399,000
0,000 19000,000 21372,000

, 0,000 0,000 0,000
18713,000 1041,800 18796,000
19162,000 1051,100 19191,000
19384,000 1021,600  19427,000
19581,000 1019,000 19615,000
19747,000 1025,800 19772,000
19927,000 _ 1034,000  19961,000
20105,000 1032,700 20144,000
20385,000 1021,200 20433,000
20577,000 1025,500  20633,000
20817,000 1020,800 20889,000
210%54,000 1022,400 21144,000
21349,000 1041,100 ~ 21354,000

0,000 0,000 0,000
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ET 0,000 0,000 9,100 0,000 0,000 0,000
X1 10,890 80,000 19264,000 21407,000 790,000 780,000
X3 10,000 0,000 0,000 0,000 0,000 0,000
GR 1044,200 18084,000 1044,600 18316,000 1045,200 18527,000

' GR 1043,100 18961,000 1040,600 18979,000 1052,700 19024,000
. GR__ 1048,600 19091,000 1053.200 _ 19099,000 1048,300  19108,000
GR 1023,000 193312,000 1018,800 19343,000 1019,800 19388,000
GR 1013,400 19503,000 1024,200 19546,000 1020,600 1956%,000

J GR_ 1029.100 1971%,000 1033.400_ _ 19739,000 1030,000 19766,.000
o GR 1021,200 19880,000 1029,200 19909,000 1029,500 20001,000
GR 1026,000 20064,000 1020,300 20083,000 1020,300 20135,000
“l GR1023,900 20322,000 1029,600  20344,000 __1020,000  20355,000
| GR  1028,400 20490,000 1026,400 20%58%5,000 1026,400 20752,000
‘cn 1021,000 20826,000 1021,000 212%3,000 1041,100 21293,000
GR__1042,400 21377.000 1046.300  21407.000 1045,000 21449,000
GR 1041,000 2209%5,000 1040,800 22346,000 1041,900 22%34,000
GR  1042,300 22798,000 1044,300 22827,000 1043,200 22857,000
"GR__1038,700 2290%,000  1036,300  22951,000  1037.100 23052,000
[ GR 1087,000 23237,000 10%9,900 234%9,000 1056,400 23665,000
|_NC 0.043 0,048 = 0,033 0,000 0.000 0.000
ET 0,000 0,000 9,100 0,000 0.000 0,000

27 TH AVENUE EXTENSION,APPROXIMATE CONFL, OF CAVE CREEK

L X1 11,036 85,000 19273,000  21420,000 780,000 770,000
X3 10,000 0,000 04000 0,000 0,000 0,000
GR  1047,400 18617,000 1047,000 18700.000 104%,900 18838,000
wMQE_,MAQAAJJQckngzzl,ngﬁ__“igzilngQ__,11310.000 1024,600  19448.000
‘ 1033,000 19818,000 1031,800 19841,000 1038,800 19854,000
‘cn 1032,700 19929,000 1030,300 19934,000 1032,700 19986,000
GR__1017,800 20069,000 1015,800 20138,000  1015,800 20213,000
GR 1019,000 20329,000 {014,000 20382,000 1014,000 20444,000

| GR 1035,900 20619,000 1024.200 20702,000 1024,200 20723,000
| GR_ 1029,600 20917,000 1025,100  209%51.000 1029,900 20996.000
« GR  1028,600 21099,000 1027,800 21141,000 1031,200 21194,000
GR  1042,400 21292,000 1042,700 21300,000 1044,800 21370,000
GR___1019,000 21553,000 1023,900 21632,000 102,400 21693,000
GR 1041,000 21879,000 1047,100 21931,000 1049,100 21990,000
w}ca 1051 ,400 22294,000 1048,200 22412,000 104%5,200 22508,000
;GBﬂ,,1044.40°”M327QA.000ﬂ““1039.900 _.22117.000 1039,900 22738.000
GR  104%5,600 2283%5,000 1042,200 22858,000 1041,900 22973,000

| GR 1043,500 23394,000 1043,100 23577,000 1043,200 23769,000
GR___1047,100 24202,000 1047,800  24263,000 1047,900 24397.000
EJ 0,000 0,000 0.000 0,000 0,000 0,000

0,000
780,000
0,000
1045,200
1053,200
1051,800
1024,300
1021,500
1030,000
1029,500
1023,500

1020,000

1031,500
1040,000
1043,200
1042,600
1037,.,800
1048,700
1055,.900

0,000
0,000

770,000

0,000
1045.800

1029,400

1027,500
1033.100

1015,800.

1024.800
1027,400
1023,200
1036.,200
1047,400
1031,400
1047,600
1046,300
1042,200
1042,300
1046 ,.800
1047,900

0,000

S G G & Gy S BN BN G G R Bk G Gm R G &

0,000 19264,000 21407,000
0,000 0,000 0,000
0,000 0,000 0,000
18607,000 1042,400 18800,000
19050,000 1048,.600 19080,000
19229,000 . 1053,400.....19264,000
19440,000 1013,400 19477,000
19665,000 1029,100 19696,000
-19800,000  1021,200 19827,000
20022,000 1034,600 20044,000
20161,000 1023,800 20252,000
-.20418,000  1033,400 __20469,000
20789,000 1031,500 20815,000
21300,000 1043,400 21343,000
21557,000 . 1041,200  21827,000
22647,000 1043,200 22720,000
22862,000 1037,800 22901,000
~23137,000  1036,200  23211,000
23824,000 1086,200 23927,000
0,000 . 0,000 0,000
0,000 19273,000 21420,000
. 0,000 0,000
0,000 0,000 0,000
18979,000 1045,300 19161,000
~19%847,000  1032,700  19715,000
19883,000 1027,800 19912,000
20000,000 1033,100 20032,000
20258,000  1020,000 _ 20275,000
20481,000 1026,700 20876,000
20789,000 1029,000 20885,000
.21007,000 1023,200 .21043,000
21222,000 1043,000 21271,000
21420,000 1025,900 21493,000
21755.000  1037,500  21824,000
22068,000 1051,200 22146,000
2259%,000 1043,800 22639,000
22157.000 1042.,200  22822,000
23100,000 1042,300 23221,000
23893,000 1047,600 24097,000
24610,000 1047,800  24874,000
0,000 0,000 0,000

04000
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I SECNO  DEPTH _  CWSEL  CRIWS - WSELK EG - HV HL OLOSS.  BANK ELEV
el Q QLOB acH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
: TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
~ SLOPE XLOBL _ XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPWID ENDST
»
‘- #PROF-§ -
» CCHV= 0,100 CEHV= 0,300
| _#SECNO 6,035
4 3265 DIVIDED FLOW
. ”‘3470 ENCROACHMENT STATIONS®  17378,0 24700,0 TYPEs 1 TARGETs =17578,000
[ 67 TH AVENUE EXTENSION
o 6,04 15,12 993,92 0,00 0,00 995,07 1,15 0,00 0,00 999,10
190000, 8460, 181167, 374, 1989, 20625, 251, 0, 0. 992,00
i EE— 0,00 4,25 B,718 1,49 . ..0,045 0,033 0,045 0,000 978,80 17893492 S
P 0.001923 860, 210, 940, 0 0 0 0.00 3191,70 21295,10
® ~f}i6w DISTRIBUTION FOR SECNO= 6,04 CWSEL= 993,92
“,srllﬁﬁwilliA..AwlﬂJLQ. 18512, 18584, 20989, 21199, 21295, 15k L NN N
P PER Os 0.4 2.9 1.1 95,4 0,2 0,0
z AREAa 524,0 1018,2 447,0 20625,0 23%,2 15,4
“___ VELm 1.6 8,3 4,8 8.8 1.6 0.4 W =t Tl LR
.;“}.szcnn 6,113
o n iy at L [ ) )
.1“[3410 ENCROACHMENT STATIONSs  17594,0 24600.0 TYPEa 1 TARGETs =17594,000
¥ 6,11 16,00 994,90 0,00 0,00 995,70 0,81 0,59 0,03 993,10
& 190000,  193S. 186655, 1410, 1139, 25696, 978. 243, 4, 991,90
.” 0,02 1.70 7.26 1.44 0,045 0,033 0,045 0,000 978,90 17871 ,68
. 0.001111 580, 410, 330, 2 0 0 0.00 3676,52 21548 ,20
. ‘;[ SRR s ——— s o oinis R
‘“ FLOW DISTRIBUTION FOR SECNO= 6,11 CWSEL= 994,90
.r‘f's'ui”" 17872, 18006, 18393, 18485, 20896, 21548,
" PER Qm 0.1 0.8 0.1 98,2 0,7
“_ _AREAW___ 161,1 81242  165,5 25695,9 977,8
o VEL® 1.2 1,8 1.6 7.3 1.4
‘| _#SECNO 6,247
[ ]

| 3265 DIVIDED FLOW




N R -0 - - R AR - A
[
23=0ct=85 15154 Yher
()
>" ____SECNO DEPTH  CWSEL ___ CRIWS WSELK EG HV . HL OLOSS BANK ELEV
P Q QLOB QCH QROB ALOB ACH AROB voL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPWID ENDST
LN
h!
P | 3470 ENCROACHMENT STATIONSs  17381,0 24400,0 TYPE= i TARGETs =17381,000
" 6,25 16,60 995,80 0,00 0,00 996,79 0,99 1,03 0,05 997,10
1190000, 0. 189115. 885, . 23658, 465, 665, 90, 993,20
. ' 0,04 0,00 7.99 1,90 0,000 0,033 0,045 0,000 979,20 17990,84
'l 0,001983 850, 710, 520, 2 0 0 0,00 3372,31 21610,65
hf SIS - B} . i R
» | FLOW DISTRIBUTION FOR SECNO= 6.2% CWSEL® 995,80
S , B Y T T o
@ ' STA= 17991, 21204, 21405, 21611,
' PER Qm 99,5 0.4 0.1
" AREA® _23687.8  362,) 103,41 R S g B
. ! VELs 0.0 ’.2 0.9
/| »SECNO 6,370
» ./ 3498 OVERBANK AREA ASSUMED NON<EFFECTIVE,ELLEA= 998,80 ELREA= 1003,50
® “T*’ """"" 6,38 16,10 997,30 0,00 0,00 997,98 0,68 1.16 0,03 998,80 EESETEEL ’
190000, 0. 190000, 0, 0, 28637, 0, 1083, 147, 1003,50
ol 0a07 0.00 6,63 0,00 0,000 0,033 0,000 0.000 981,20 17825,98 . _
@ " 0.001451 820, 690, 730, 2 0 0 0.00 3761.30 21587,28
@ = FLOW DISTRIBUTION FOR SECNOm 6.3¢ CWSEL® 997,30 TG g
|
;w,,§15! 17836, 21628,
.“‘3 PER Q= 100,0
" AREA=  28637,%
[ _VEL® = 6,6 =
"\w #SECNO 6,550
e el
i« 3265 DIVIDED FLOW
®
ol
@ || 3470 ENCROACHMENT STATIONS®  17650,0 21135,0 TYPE=s 1 TARGET= 3485,000
| 349% OVERBANK AREA ASSUMED NON«EFFECTIVE,ELLEA=s 995,20 ELREA= 100000.00
® 4 6,55 13,06 998,66 0.00 0,00 999,57 0,91 1.52 0,07 995,20
«|__ 190000, 199, 189801, 0. 66, 248139, 0, 1643, 221, 100000,00
o 0,10 2,99 7.64 0.00 0,045 0,033 0,000 0,000 985,60 17650,00
2 0 0 0.00 3299,42 21117,26

0,001940 770, 910, 780,
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'] SECNO.  DEPTH . CWSEL_ CRIWS — —WSELK EG WV HL OLOSS  BANK BLEV

ol Q QLOB QCH QROB ALOB ACH AROB vOL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPWID ENDST
o
FLOW DISTRIBUTION FOR SECNO= 6455 CWSEL= 998,66

® | stam 17650, 17669, 21135,

| " PER Qm_ . 0,1 99,9
® AREA= 66.4 24839,1

4 VEL= 3,0 7.6
o wsEcno 6,777 SR

I “| 3470 ENCROACHMENT STATIONS= . 16889,0 - 23600,0 TYPE= 1 TARGET= «=16%89,000
o 6,73 13,69 1000,49 0,00 0.00 1001,24 0,74 1,65 0,02 999,70

" 190000, 9353, 180608, 39, 2771,  25%89, 23, 2214, 300, 997,60

0.4 3,38 1,06 1,68 . 0,045 0,033 0.045 0,000 986,80 16865,68
% '“, 0,001612 928, 939, 915, 2 0 0 0,00 4102,22 20967,90
o ‘ FLOW DISTRIBUTION FOR SECNO® 6.73 CWSFEL=  1000,49

“‘_sm,_um,kuan,__ L‘Io%fﬂ 17210, 172%3, 17370, 17639, 20952, 20968, PP SO ST WO e Lo S ——_ L
@ | PER Oa 0,1 0,7 1.6 0.8 0.8 0,9 95 .1 0,0

: AREAS 102,4 517,5 683,0 298,5 472,.8 697,0 25588,7 23,0

I | i S— P | 2,1 .4 . 4,8 3.4 2,5 7.1 1,7 i
® . .sECNO 6.863

%9 _TH AVENUE EXTENSION : v B I I o)
° T 6,86 14,67 1001,37 0,00 0,00 1002,23 0,66 0.99 0,00 998,80

| 190000, 8702, 181046, 282, 31589, 27222, 137, 2708, 370, 997,70

H 0.1 2.1 6.65 _ 1.84 0,085 0,033 0,045 0,000 986,90 16778,73 ..
.y“‘ 0.00118% 815, 715, 760, 2 0 0 0,00 4163,83 20942,56
® H FLOW DISTRIBUTION FOR SECNOm 6,86 ' CWSELm  1001,37 L e "

y\

"’ sTAm 16779, 17008, 17125, 17308, 17353, 17405, 17599, 17806, 20862, 20925, 20943,
@  PER G= 0,3 0.7 1.5 046 0.6 0.5 0.3 95,3 0.1 0,0

o AREA= 366, 4 464,8 891,8 298,0 310,6 460,4 367,1 27222,3 133,8 3,3

‘w ,,,,,,,,,,, VEL® 1.6 2,8 3,3 4,0 3.7 2,0 17 6.7 1.9 e Dk
® .| .secno 7,031

B e 1.03 15,87 __1002,177 0,00 0,00 1003,74 0,97 1.41 0,09 1002,.40
e | 190000, 5186, 183923, 891, 2099, 22894, 425, 3277, 460, 1001,00

t 0,20 2 .47 8,03 2.10 0.045 0,033 0,045 0,000 986,90 16575 .48

[‘ _ 0.002230 920, 890, 800, 2 0 0 0,00 4579,52 21155,00
v
9\,‘
i
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-
‘| SECNO _ DEPTH CWSEL _ CRIWS WSELK EG HV HL OLOSS  BANK ELEV
Py Q QLOB QCH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
: TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
J SLOPE XLOBL XLCH XLOBR ITRIAL 1D0C 1CONT CORAR TOPWID ENDST
»
| FLOW DISTRIBUTION FOR SECNO= 1.03 CWSELs  1002,77
®. STA= 1657, 17221, 17%42, 17635, 17686, 17737, 17767, 20880, 21071, 21155,
| PER Qw 0.8 0.7 0.4 0.3 0.4 0.1 96,8 0,4 0.1
o ARFA= 828.4 567,1 252,6 176.8 192,1 81,5 22894,0 318,3 106 .4
VEL= 1.8 2,3 3.0 3,6 3,8 3,0 8,0 2,2 1,8
.1[ #SECND 7,207
| 3265 DIVIDED FLOW =
® ) 7.21 15,89 1004,49 0,00 0,00 1005,30 0,81 1.55 0,02 1001,70
190000, 2525, 187475, 0, 1564, 25807, 0, 341, 552, . 1004,00
o 0,24 1,64 7.26 0,00 0,045 0,033 0,000 0,000 988,60 16576,99
0,00128 940, 930, 880, 2 0 0 0,00 4050,31 21187,00
;| R v
o FLOW DISTRIBUTION FOR SECNO= 7.21 CWSFL®  1004,49
@ STA® 16877, 1sies, 21187, i
»  PER Qm 1,3 98,7
o _ARBA® _ 1863,9 2%6807,.3 ===
®" VEL= 1,6 7.3
s F@&EC!Q.J.BJ et e ekt
Iy
® ' 3265 p1vIDED FLOW
il Dt o _ : e ” — y
.\-41 7.35% 14,76 1005,56 0,00 0,00 1006,69 1,14 1,29 0,10 1007,40
" 190000, 1444, 186511, 2044, 864, 21625, 734, 4289, 622, 1004.60
0426 1,67 8,62 2,79 0,045 0,033 0,045 0,000 990.80 16671,01 i}
@ | 0.002268 820, 170, 700, 2 0 0 0,00 3813,38 21367,25
M
'.“rifﬂﬁﬁ'DISTRIBUTIﬁN FOR SECNO= 1.35 CWSELZ  1005,56
i
v STA® 16671, 17157, _ 17300, 17422, 18280, 18302, 21045, 21081, 21158, 21242, 21342,
@ | FPER 0= 0.4 0,2 0.1 04,0 0.0 98,2 0.1 0.4 0,3 0,3
| AREA= 505,.9 208,3 100,9 32,8 15,8 21625,0 63,2 23%5,4 189,6 208,7
E VB“. "6 - 2!0 - 1.4 1!3 1-3 8.6 2.3 3.3 2‘7 2.5
® l #SECNO 7,501
°
o
L2
o

0,
39,
2.

PAGE

21367,

19
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') SECNO . DEPTH  CWSEL _ CRINS  WSELK EG HV HL 0LOSS  BANK ELEV.
® Q QLOB QCH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
‘ TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
! SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
®
® | 3265 DIVIDED FLOW
1 1,80 . 16,26 1007,.26 0,00 0,00 1008,33 1,06 1.63 0,01 1006,60
® § 190000, 706, 188660, 634, 645, 22723, 305, 4706, 689, 1003,30
o 0,29 1,09 8,30 2,07 0,048 0,033 0,045 0,000 991,00 16691,80
 0.001933 560, 780, 830, 3 0 0 0.00 4172,82 21315,34
.‘J
|| FLOW DISTRIBUTION FOR SECNOM.. . 7,80 CWSEL®  1007,26
® orax 16692, 16718, 17100, 17911, 18362, 21092, 21123, 21302,
“ _ PER Qm 040 0,3 0,4 - 0,0 99,3 0,2 0.2 S S
® | AREAs 17,9 368,3 228,7 30,4 22722.7 96,5 208 .4
i VEL® 1.1 1,4 0.6 0.7 8.3 3.1 1.6
L = el S o e
" #SECNO 7,653
“/ 3265 DIVIDED FLOM - 7 Ll S
® l,,:
mmmcmn BTATIONS®  16800,0. ..27800,0 TYPEs 1 TARGETx =16800,000 e U
° 7,65 14,68 1008,78 0,00 0,00 1009,94 1,158 1,58 0,03 1004,40
© 190000, 6014, 183879, 107, 2237, 21021, 94, 5136, 761, 1007,40
Vo 0e32 2,69 8,75 1,14 0,048 0,033 0,045 0,000 994,10 16831,47
® 04002010 690, T 840, 2 0 0 0.00 4078,34 21012,22
!
° ‘ . FLOW DISTRIBUTION FOR SECNO= 7,65 ' CWSEL=  1008,78
\U\
| STAs__ 16831, 16900, 17875, 18324, 18466, 20794, 20885, 21012,
@  PIR Gm 0.0 0.3 1.2 1,5 96,8 0,1 0.0
" ARERw 45.3 718,58 803,9 67202 21021,3 75,9 18,1
o VELW 1,1 1.2 2.9 4.2 8.7 1.3 0.4
' #SECND 7,839
@ | 3265 DIVIDED FLOW
sl ,
.N 3301 HV CHANGED MORE THAN HVINS
ol 7.84 16,38 1010,78 0.00 0,00 1011.41 0,63 1.42 0,05 1016,30
@ | 190000, 52257, 137743, 0., 11118, 20035, 0, 5742, 853, 1012,00
! 0,36 4,70 6.98 0,00 0,045 0,033 0,000 0,000 994,40 16623,80
ol

”i 0,001105 930, 980, 1010, 2 0 0 0,00 4215.36 20899,15%
|
|
|
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.\
L ___SECNO DEPTH  CWSEL __ CRIWS WSELK EG HV HL OLOSS  BANK ELEV
® Q QLOB QCH QROB ALOB " ACH AROB VoL TWA  LEFT/RIGHT
’ TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
) SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST
LN
.| FLOW DISTRIBUTION FOR SECNO= 7,84 CWSFLa  1010,78
.4 STAm 16624, 18080, 18188, 18568, 18744, 18814, 20965,
| PER Qm 5,8 5.2 1.6 Bed 0.8 12,5
o AREA=  3628,8 1526,1 3086,9  2493,5 382,5 20035,1
‘ VELs= 2,9 6.4 4,7 6.4 4.1 6,9
® vvi"‘ééiéun 7,943 ' Ta e B ' 5 -
&
3268 DIVIDED FLOW on et L L =
o
“ 3304 HY CHANGED MORE THAN HYINS = i d e e
o
zv‘
lw‘uﬂi_gmngmx AREA_ABSUMED NON<EFFECTIVE,ELLEAs 1012,90 ELREA= 1014,20 P T -
e g 7,94 13,63 1010,83 0,00 0,00 1012,76 1,93 0.96 0.39 1012,90
. 190000, 0, 190000, = 0. . 0, 17057, 0, 6033, 889, . 1014,20 Lt
® [_ 0,37 0,00 11,14 0,00 0,000 0,033 0,000 0,000 997,20 19023,.36
“ 04003398 450, $50, 590, 3 0 0 0.00 1943,21 21007,76
g ~ FLOW DISTRIBUTION FOR SECNO= 7.94 CWSFLa  1010,83
PY k STAs 19023, 2112%, B i FpE e B i
v PER Qm 100,0
“} __ _AREAm _ 170%6.6
® VEL® 11,1
N
" CCHys 0,300 CEHV= _ 0,500 !
@ | *SECNO 8,022
| 3265 DIVIDED FLOW
@ |
- 3301 HV CHANGED MORE THAN HVINS
® 8,02 16,16 1012,86 0,00 0,00 1013,75 0,89 0.68 0,31 1009,90
190000, 14101, 175667, 232. 3362, 22530, 138, 6240, 909, 1012,30
® 0,39 4,19 7.80 1.68 0,045 0,033 0,045 0,000 996,70 18855,22
0,000959 440, 415, 465, 3 0 0 0,00 2287,63 21160,00
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—SECNO- DERTH CWSEL . CRIWS WSELK EG HV HL 0L0OSS - BANK ELEV-—-
Q QLOB QCH QROB ALOB ACH AROB VoL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNIL, XNCH XNR WTN ELMIN SSTA
_SLORE XLOBL XLCH XLOBR ITRIAL I1DC ICONT CORAR TOPWID ENDST
‘runu DISTRIBUTION FOR SECNO= 8,02 CWSELa  1012,86 )
isru- xaass. 19112, 19264, 19367, 21069, 21160,
RO Nl N 0.2 92,5 0.1
W AREA= 1704.6 1464,) 193,5 22530,1 138,.3
4y VEL= 4,0 4.7 1,8 7.8 1.7
- , L 5000 e LT,
| SECNO 8,041
}J495~UVERBAUK~IRELWABSUllnﬁlOH-EIFtCTIVE.ELLIII 1018,70 ELREA= 1019,30
i
i) 8,04 15,41 1012,91 0,00 0.00 1013,88 0.97 0,09 0,04 1018,70
" 190000, 041900004 0v- "0, 24027, 0. 6297, 914,  1019,30. —
; 0,39 0,00 7.91 0,00 0,000 0,033 0,000 0,000 997,50 19429,65
e .ooossc 100, 100, 100, 2 0 0 0,00 1595,11 21024,76
.| FLOW DISTRIBUTION FOR SECNO= 8,04 CWSELa  1012,91
o STAW 19430, 21045, ) .
“  PER Qm 100,0
o AREAm_ 24026, SR THS B
o VEL= 7.9
ol
ﬂ SPECIAL BRIDGE
'isa XK XKOR ___ COFa RDLEN BWC BWP BAREA ss ELCHU  ELCHD
‘ 1,08 1,60 2,50 0,00 1550,00 120,00 30030,00 0,60 996,00 995,80
e‘;aszcno 8,051 .
| 6840, ,FLOW 18 BY WEIR AND LOW FLOW
"l 3265_DIVIDED FLOM
‘W 3420 BRIDGE W,S,= 1013,05 BRIDGE VELOCITY=, 7.32 CALCULATED CHANNEL AREA=x, 24549,
i
| EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEZOID ELLC ELTRD
M AREA
“| _ 1017,00 _ 1013,88 0.14 9951, 180721, 30030, 30295, 1017.00  1012.20
81 ST AVENUE BRIDGE
3 8,08 15,51 1013,01 0,00 0,00 1013,88 0,87 0,00 0,00 1018,70
190000, 6227, 183773, 0. 3767, 24199, 0. 6329, 917, 1019,30
‘ 0,39 1.,65% 7.59 0,00 0,045 0,n33 0,000 0,000 997,50 16888,06
“ 0,000762 53, 53, 53, 2 0 0 0,00 3723.44 21025,10

22
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23=0ct=85 15354
®
| _SECNO DEPTH  CWSEL _ CRIWS WSELK EG HV HL OLOSS ~ BANK ELEV
» Q QLOB QCH QROB ALOB ACH AROB VOL TWA  LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
| SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST
b
«| FLOW DISTRIBUTION FOR SECNO= 8,05 CWSEL®s  1013,01
’ STA= 16888, 18918, 19047, 21045,
. _PER @m 3,2 0,0 96,7
» AREA=z 3668,6 98,7 24198,8
" VELs® 1.7 0,9 7.6
p | #SECNO 8,070 ] -
vﬁﬂazgsmnxvxnzn,rnouwm_ N e
’ ol 8,07 15,90 1013,00 0,00 0,00 1014,09 1,09 0,10 0,11 1011,70
wvmm139&20.ﬁﬁw_}1§1.*m11§151.meww4a5.”w”.2290. 21957, 262, 6389, 926, .  1011,10
" <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>