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ALMA SCHOOL ROAD-SOUTH BRIDGE

PRELIMINARY DRAINAGE REPORT

I-INTRODUCTION

The Alma School Road South Bridge Project, included in this Preliminary Drainage Report
consists of widening and overlaying Alma School Road from the south side of the South Bridge,
where the ADOT Red Mountain Interchange project ends, to the south end of the North Bridge.
The present four-lane paved median road will be widened to an ultimate six lanes, including
widening of the South Bridge to accommodate the new section which includes a bike path on the
west side and sidewalk on the east side.

This Preliminary Drainage Report has been prepared in accordance with guidelines and criteria
established by the Arizona Department of Transportation, Maricopa County Department of
Transportation, and the Maricopa County Flood Control District.

Included in this report are the roadway drainage system, stream analysis, bridge hydraulics, scour
calculations, scour remedial measures, and bank evaluation and stabilization method. The
FHWA Technical Circulars HEC-18 and HEC-20 establish the criteria used in the stream
stability scour analysis and scour remedial measures.

The river and bridge hydraulics have been performed using the U.S. Army Corps of Engineers
HEC-RAS Model.

Engineering calculations, tables, drawings, and other supporting graphics (whenever feasible) are
presented in SI units.

2-DRAINAGE SYSTEM- ROADWAY

A-SYSTEM DESCRIPTION

The drainage system includes drainage of the south bridge deck from Sta.__ to Sta.__ and of
the roadway from the south end of the bridge to Sta.__ and from the north end of the bridge to
the high point on the north bridge deck at Sta. where the runoff from the deck splits north
and south respectively. See Plan and Profile drawings in Section 4-F.

Draina e of the brid e deck is achieved by intercepting the runoff from the deck through slots
set at the flow line elevation in the barrier wall, and conveying the runoff via the bike path and
sidewalk to inlets at each of the four corners of the bridge. Runoff from the south roadway
section, including runoff from the south half of the bridge and any extraneous runoff discharging
into the ROW, is discharged into the ADOT drainage system. Runoff from the north half of the
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bridge and north section of the road is intercepted at a low point _ feet south of the north
bridge from where it is conveyed to a Preliminary Runoff Treatment Basin that provides 90
seconds detention time to a volume of runoff equal to the first three inches of runoff generated by
the additional pavement. An overflow pipe from the pre-treatment basin discharges the treated
runof . to the river. I "- ;)J 1.

.....e..-~ J;)
~

ows systems total area, pavement and pervious area and detention volume provided.

B-SITE INSPECTION

The existing low point on the north side of the south bridge is approximately _ ft. south of the
North Bridge. There are no existing drainage facilities in this section of the road. The south half
of the North Bridge drains south, therefore, runoff from that section of the road will be collected
and disposed of by the north drainage system of the South Bridge.

There are several driveways on the east and west side of the road near the South Bridge. These
driveways are used by the rock mining company operating in the river, on the west side of the
road. These driveways will require cross-gutt~ to avoid discharge of the runoff outside the
ROW at points other than the system outfall.

C-HYDROLOGY

The methodology presented in the Maricopa County Drainage Design Manual Volumes I and II
has been implemented in the design of the drainage system. The Rational Method is used to
determine the peak discharge during the design event.~ minutes inlet time is the initial ~_of
oncentration used in the calcl!l~tions. The 10 year storm is the selected design event for the

storm sewer system.- See Section 4- _

D-HYDRAULICS

Manning's equation and the Manning's n values from Volume II of MC Drainage Design Manual
are used in the storm sewer calculations. Inlet hydraulics and losses through manholes and inlets
are in accordance with MC Drainage Manual II.

The 10 year event is the criteria for s12 ad c lculations of the roadway section and bridge deck.
The contro e evation for the north side storm sewer system is the weir crest elevation in the
pollution retardant structure. The ADOT system hydraulic grade at the point of connection, is the
control elevation for the south system hydraulics. ~ ,/' e .." U( J~ v'\t-~~

-See hydraulic calculations in Section 5-C. ( c; Ie...£. k ~ 1]- Ot. S--~ \ h cz;I-v)

2
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E-CONSTRUCTION COSTS

To be included in later submittal.

3-BRIDGE HYDRAULICS AND SCOUR CALCULATIONS

A-GENERAL.

Scour evaluation and remedial measures presented herein are based on guidelines and
requirements set forth by FHWA publications HEC-18 and HEC-20. Information presented in
Letter of Map Revision (LOMR) for the Salt River Floodplain Delineation by Wood-Patel and
Associates Inc., dated September 13, 1995 provides information on stream characteristics, 100
year storm flow and stages. Information from the LOMR Report has been used to obtain a
detailed bridge hydraulics analysis using the HEC-RAS model. See Section 5-B.

The existing ground elevations within the reach of the South River covered in this report do not
match the cross sections in the Wood-Patel report. Since topographic discrepancies are
considerably large, two different sets of hydraulic analyses and calculations are presented herein.
One set of calculations is performed using data from a recent survey reflecting present site
conditions. Another set of calculations is based on the cross sections from the Wood-Patel
LOMR.

B-SITE CHARACTERISTICS

The South River Bridge is located approximately 2900 feet west of a diversion side weir where
part of excessive flows from the main channel are diverted to the south branch during extreme
events.

The elevation of the earth dam is set to allow diversion to commence w flow' ain
channel is approximately 97,000 cfs. The earth dam is deslglJ'ed to allow its 0 iteration when
flows exceed the overtopping rate..~ oL-r"s ""'" S'J s'rIn r Fl e..-.J .--"") cn...-J ~c

(Jlc..-r) +-t..."""" ), (Sv-:~
There is a pronounced bend in the channel approximately 600 feet upstream from the structure.
Alignment of the piers is approximately 12 degrees off the channel flow direction at the crossing
locations Fig._.

There is a permanent barbed wire fence across the channel attached to the existing grade control
structure. This fence is susceptible to debris blockage when flows occur and not likely to remain.

C-STREAM STABILITY

An inspection of the site revealed an armored bed in areas of the river away from the bridge.
Under and in the vicinity of the bridge, the armored bed is covered by sand to an elevation, in

3
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some areas, of several feet above the stream bed elevation. There is a compacted vehicular dirt
road swinging across and along the river bed. There are also several sand material ·les
within the floo wa . The existing bridge has a cobble mat extending _ feet from the toe of the
sloped cobble abutment protection. See pictures in Section 4-B.

There is a grade control structure on the downstream side of the bridge. The protection provided
by this structure is limited to the bed material under it, at its immediate downstream side. Local
scour may occur at the upstream s~de of the structure during extreme flows. (v- (?{ r:>;:;-:~~-..t", H

The south branch of the Salt River is an ephemeral stream at this location. The occurrence of
flows depends on extreme events exceeding the rate where overtopping of the side weir begins.

D-HEC-RAS MODEL

The River Analysis System HEC-RAS Model was used to perform the bridge and stream
hydraulics. Input from the LOMR Report prepared by WoodlPatel and Associates provides the
stage and flow data used in the analyses presented in this report. The topography reflected in the
HEC-RAS using Wood-Patel cross sections information is in disagreement with the ac
elevations in areas of the water a result of the existing stockpiling and vehicu :-trails,
an for that reason another analysis using actual elevatIOns is inc uded and a comparison of the
results is presented in Section 4.

The 500 year and 100 year events are modeled. Determination of pressure flow producing event
and resulting stage are included in the analysis. See HEC-RAS inpuUoutput printout in section 5.

E-SCOUR ANALYSIS

Analyses of the scour in the structural elements produced by the 500 year and 100 ear flows for
two sets of cross sections are presented in this report.

The methodology of FHWA HEC- 18 and HEC-20 is employed to determine the magnitude of
the scour preventive and remedial measures required. For Scour calculations see Section 5-C.
Scour prevention and remedial measures are presented in section 3-F.

The contraction scour calculations have been performed assuming clear water conditions. The
presence of a well armored bed in the vicinity of...!-he project supports this approach.

Local scour at piers has been determined using the highest velocity in the channel as a
conservative approach. The scour at each pier WI be reflected in the final submittal of this
report. Although there is cobble slope protection on each abutment, we have determined the
magnitude of the local scour at the toe of the slope. The existing cobble mat must be upgraded to
meet the requirements of the scour preventive measures presented in this report.

4
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It is important to consider the elevation of the hydraulic gradient in the upstream section of the
river during the 100 year and 500 year event. An elevation of approximately 1209.0 and 1210.0
for the 100 and 500 year events, using the existing topography, indicates that flows through the
bridge will not reach the values shown in the HEC-RAS output since the surrounding ground
elevation in that area of the reach is lower than the hydraulic profile elevation. Flooding of the
area adjacent to the upstream section of the South River is likely to occur under the
aforementioned flows.

F-SCOUR PREVENTION AND REMEDIAL MEASURES.

The scour prevention and remedial measures presented in this Preliminary Drainage Report are
subject to modifications upon final design of the structure.

Evaluation of each of the two HEC-RAS models, using the two sets of topographic data, indicate
that the flow allowed into the South River, during an event of equal or higher intensity than
the 100 year recurrence results in scour producing velocities and depths. 7? -

Several options of scour prevention and remedial measures are presented in this section. New
scour calculations may be necessary depending on the selected option.

SCOUR PREVENTION
Existing Structure:

Option 1: Re-desig!!Jbe~earth dam to divert a smaller flow to the South River during an
extreme event. New scour calculations and remedial measures may be
required depending on flow limitation.

Option 2: Seal invert.
A: Provide a riprap mat-4cross and to the full length of the existing structure. (In

accordance wit ~.'S 18 and 20 guidelines).
~ . II L / J" , -I

B: Provide a concrete slab extending beyond the scour susceptible area. This option may
always be required within the vehicular pathway since a riprap or gabion mat alone
will not support the heavy truck traffic.

C: Provide a gabion mat across and to the full length of the existing structure. This
option will require consideration to the drag and rolling effect on cobbles produced by
high velocities and flow depth.

New Structure:

Pier columns, pier caps and piles shall be designed considering the scour reflected in
the calculations included in this report unless a new weir and flow diversion rate are

5
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selected. In this case piers shall be designed according to the scour resulting from the
selected diversion flow. Riprap protection to the abutments is required in the new
structure unless a considerable slower flow rate, from a new weir, allows protection of
the structural element to be included in the design.

Indentations on the'south bank downstream from the bridge are produced by the combined of
high velocities and the sharp bend in that location. Rip rap protection should be provided in that
area if restoration of the banks in the vicinity of the bridge is made a part of the scope of work in
this project.

See rip rap design in Section 5-D.

At the present time there are no empirical or theoretical formulas to determine the scour that the
concrete cap on the gabion may produce. It is recommended to eliminate the concrete cap and
cover the existing gabion across its full width with the rubble mat. Calculations of local scour at
the downstream side of the grade structure are presented in Section 5. The local scour formula
used may not accurately reflect the scour hole depth along the transverse gabion.

G-CONSTRUCTION COSTS
(To be included later)

6
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RIVER BED AND GRADE CONTROL STRUCTURE

DOWNSTREAM SIDE

DOW~STREA\i1 SIDE
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TABLE I

USING CROSS SECTION FROM WOOD-PATEL REPORT

500 YEAR* 15.72 10.87 36.59 33.18 48.90
( 1169.28) ( 1148.41) (1138. 90)

USING CROSS SECTION FROM RECENT SURVEY BY DIBBLE
AND ASSOCIATES.
100 YEAR* 26.10 10.49 36.59 22.96 49.06

( 1158.9 ) ( 1148.40) ( 1135.94)

*PRESSURE FLOW--- INACCURATE RESULTS.

54.40
( 1130.60),

46.20
( 1141.60)

22.45

ABUTMENT TOTAL AT
ABUTMENT

39.66 30.15
( 1145.34)

35.08
( 1149.92)

TOTAL
AT PIER

11.33

15.41

SUMMARY OF SCOUR

CONTRACTION PIER

Number in parenthesis indicates elevation of scour.

100 YEAR 23.75
( 1161.25)

500 YEAR* 24.25
(1160.75 )

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



·" .
Or-

~.

A..e c/T;iV6cJ7
.:5 .c c;) c.;"z,..

~JfI~rA!-AC7/t::JN,~c::~~~

(CC~A/'Z l-'V'A7C:/2)

(L oM"€ re:;~)

\.0'" c:.....'4 Il I.' ,o~..,

I
I

w,~. I!.I.110~.O \. .._ ( ..... ~ e.,to •.'
Q ••o • 16~.OOO 0:" \,_ CIoo_4 ~I. 'tot.ll

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



I
I
I

I
I
I

I
I
I
I

I

w.~. I!.l.Ito!>.O
q .•o . 16!>.QOO~"

I
i'

-
; .;-.

~~7-;W&,<.Ir

~~~v.e

I
I
I
I
I

5ao y~ .SC()t//{~£~~4
(Cc.c~/Z U/r9r~/Z.)

(~~.A'I/(T~~..J



------------~------
.'DW It'w It'W ItlW It'W ltoSW 114W RJW ItZW It'W R'E ItZ£ ItJC 1t4C It$( Itl£ 1t7£ Itar ItIE R'O£ RIIC H'2£

N

Figure 2.4

40

I

I
111

T5N

T'"

20

T4N •
j
I
I
"ON

\. T2tf

I

I
I nlf

R'O£ "UE 'tl2£ I
I

10 50
• , I iii

MILES

o

..~~. "IE

ns

. .
• # ••••••••••• , ••••· . .· .. .· .· ........ .· . .· . .· . .· . .

Prepared far U.S. Dept of Agriculture,
Sol Conlerwtlon Service, Engineering Division

NOAA ATlAS 2. Volume WI

Prepared by U.S. Dept of eommwce
National Oceanic Ie Atmolphertc Administration
National Weather Service, ornee of HydrolOClY

1t4£ ~5C Itle 1t7C

1

nos

"s

rss

17S

TJS
ItJC

ffS

"S

112 . 111

---_. ~ 26\ 28 41;_ _.._!~ .._ ·.·..· I··············· _ : _ -3 4
••• &. _ ••• 1. , \.. .

: :. : 0
. . . 0"

23 res

---•.--_.-..----..--------..--_..---- -._......_-.........-_. ··_·...._....··..··..··..·__····__..··.._..··--..··3-3

MARICOPA COUNTY, ARIZONA
ISOPLUVIALS 10-YR 6-HR PRECIPITATION
IN TENTH OF INCH

IfIW RIC

24

R.JW fl2W"foW n.sw R4W

..........•.....•.....•..•.. '.0.. . .

'2p
I'W 11,3

V
· :' f ~.... 'l~~~;'.~·-:.L ...

.... ~ : : : ./: : :"". . ~,,, ~

: : : /: : : :. . . /. . . .
.... ; : :/ ~ : : : .

·····::·I....:: .. ·..·~· .. ·/~ ~ ·[· ~ .• • ./ • .. .. , ..... 1 .....

: _..;--_.-1- : : : : :.-. .

1l10W II'

II

..... - ..

.......... : ..... ; ..... ; .. .

f" •• : ••••• : ••••• _ •. .

t,' • •

113

..•. ' •.•... '.0.0°.

u I·····:······:······:·

..... : ..... : .. ';'~

· ''' ..""· ".· " ..... "'1' :
: I .

· I., .

..........j' .... f..... ~ : : : : : I j{ ... ~ ....
s 211-: : : : : ;- :-. ......_..... :" .... ": : : : : .

nas

r4#l

m

1WI

f7N

TllI

os

~4-" Ii .-,. ! Y """"-::

".

m

T'1H



-------------------
N

Figure 2.4

nil

I

I

I
111

"0( RIfC NIX

NOAA ATlAS 2. Volume VIII

Prepared by U.S. Dept 01 Convnerc•
Notlonat Oceanic • AtmolPhertc Admlnlltrotlon
Notlonat Weather Sef'\llc:e, olne. of Hydrology

Prepared far U.S. Dept of Agrtcultur.,
Soil Con..rwtlon SerYlc., Engln....lng DIYlslon

MARIeOPA COU-NT-Y:'TA'RizONA33

ISOPLUVIALS 10-YR 6-HRIPRECIPITATION
IN TENTH OF INCH I

1

JlS

m

T7S

nos

· .. I !tlo( ,Ut[ IIn[
" . .· . . ns· . .· . .......................· . .· . .

19 ns
2 20 19

TJS 0IIX R.C 115£ RII£ R7C
10 20 3P 40 50

,.s I I I I I I MILES

. .
"'.0 ': •••• ':" •••••: •••••• : .

•••• -0"···· '0' •••• °0°

fl'(lW fl'

. -_----. .....,
• A IIfIIi

: ......,. . " . "-
....:. " ... : ..... ~,<,.••:••.••.;•.••• -: •.•• ,

. . /: : . : 123 res. . . /. ' .
. ~ ~ ~ ;I' ..~ ~ ~ ~ .

./ . I "s
. ( ./ . : / : .. :

····_····~··· ..····· ..····· ..·····,:···········;·····i··· .. ! .....: . : : . /. : . . .· . . . -:,./'. . . . .· . . ~--- . . . . .
S : r- .. <>"
· .,.,. '2P' , , 1 24

uw 1t3 fl,.w R.sW IUW RJW 1l2W fl'W: R'£

,.

~4 If .j' ! L,L '''-:::

T7N

rIN

.'OW II'. II'. 111. If'. It,S. It.. RJ. 112w' It,. II'E 1f2E IfX II.C 11M .,E 1f7E Ifll£ 1ft(

113

r."

rzH ..... , .•... ~ . , .,;, ....
I ',/" .

: ~/. .
.. • • . : .,/' • :-- .. , : I

./

. , , ....•..... :, .
s 211-7' .... ~ ..... ~

rJN

,.,.



I
I
I
I
I
I
I
I
I
I

I
I

I
I
I
I
I

5-SUPPORTING DOCUMENTATION



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

ADOT - HIGHWAY DRAINAGE DESIGN MANUAL - HYDROLOGY
RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET

5-min = 0.27 0.38 0.45 0.55
10-min = 0.40 0.57 0.68 0.84
15-min = 0.48 0.71 0.86 1.07
3D-min = 0.64 0.96 1.16 1.45

Project No. 9632
Project: Alma School Road Bridge
Location/Sta:CITY OF PHOENIX, AZ.
Designer: Brian Fry

500-yr

0.30
0.46
0.59
0.80

0.63 0.89
0.96 1.36
1.23 1.76
1.67 2.39

0.78 in.
2.35 in.
0.91 in.
1.00 in.
1.38 in.
2.61 in.
2.78 in.
3.50 in.

0.34
0.51
0.62
0.82

Checker:

TRACS NN/A
Date: 14-Apr-97

5
10
15
30

Freguenc (yrs)
Rainfall De;th, (in)

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

PARTB

2-year, 1-hour =
1DO-year, 1-hour =
2-year, 2-hour =
2-year,3-hour =
2-year, 12-hour =
1DO-year, 2-hour =
1DO-year, 3-hour =
1DO-year, 12-hour=

Duration 1----- Ratio ----I
(Min) 2-yr 100-yr

5-yr 10-yr 25-yr 50-yr

8 (6 or 8)

0.27 in.
0.40 in.
0.48 in.
0.64 in.
0.71 in.
1.08 in.
1.39 in.
1.88 in.

1.16 in.
1.60 in.
3.10 in.
3.90 in.

2-yrDuration

Zone =

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

2-year, 5-min =
2-year, 10-min =
2-year, 15-min =
2-year, 3D-min =
1DO-year, 5-min =
1DO-year, 10-min =
1DO-year, 15-min =
1DO-year, 3D-min =

PART 0 & E

PART A

--------------
PARTe

--------------
Rainfall Depths from Isopluvials:

2-year,6-hour =
2-year, 24-hour =
1DO-year, 6-hour =
1DO-year, 24-hour=
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1-hour = 0.78 1.18 1.44 1.80 2.08 2.99
2-hour = 0.91 1.34 1.62 2.01 2.31 3.30
3-hour = 1.00 1.44 1.74 2.15 2.47 3.50
6-hour = 1.16 1.64 1.97 2.41 2.76 3.89
12-hour = 1.38 1.90 2.26 2.75 3.12 4.37
24-hour = 1.60 2.16 2.54 3.08 3.49 4.85

---------------------- ------------- ------------- ----------. ------------- --------------- -------------
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HEC-RAS PRINTOUT

EXISTING TOPOGRAPHY

NOTE: A HYDRAULIC ANALYSIS OF AN EVENT
OF INTENSITY APPROXIMATELY EQUAL
TO 10 YEAR RECURRENCE IS INCLUDED
FOR ILLUSTRATIVE PURPOSES ONLY.
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HEC-RAS Version 1.2 April 1996
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104
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*******************.*************************************************************

I ********************************************************************************

PROJECT DATA
Project Title: ALMAREVISED

I Project File ev.prj
Run Date and Time: 5/16/97 8:01:50 AM

Project in English units

I
I

PLAN DATA

Plan Title: ALMAREVISED
Plan File c:\hec\ras\ev.pOl

Geometry Title: ALMAREVISED
Geometry File c:\hec\ras\ev.pOl

I
Flow Title
Flow File

ALMAREVISED
c:\hec\ras\ev.pOl

Plan Summary Information:

I Number of: Cross Sections
Culverts =
Bridges =

8
o
1

Mulitple Openings =
Inline Weirs =

o
o

I

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

=

.01

.01
20
.3
.001

I
Computational Flow Regime: Mixed Flow

Encroachment Data: None

I
Flow Distribution Locations: None

********************************************************************************

I FLOW DATA

I



I
I
I
I

HEC-RAS Version 1.2 April 1996
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104

I
I

x X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X

X X X X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

I ********************************************************************************

PROJECT DATA
Project Title: ALMAREVISED
Project File ev.prj
Run Date and Time: 5/16/97 8:01:50 AM

*******************.*************************************************************

Project in English units

I
I
I

PLAN DATA

Plan Title: ALMAREVISED
Plan File c:\hec\ras\ev.pOl

Geometry Title: ALMAREVISED
Geometry File c:\hec\ras\ev.pOl

I
Flow Title
Flow File

ALMAREVISED
c:\hec\ras\ev.pOl

Plan Summary Information:

I Number of: Cross Sections =
Culverts
Bridges =

8
o
1

Mulitple Openings =
Inline Weirs =

o
o

.01

.01
20
.3
.001

=

I Computational Information
Water surface calculation tolerance =
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factorI

I
Computational Flow Regime: Mixed Flow

Encroachment Data: None

I
Flow Distribution Locations: None

********************************************************************************

I
FLOW DATA

I
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* Reach Riv Sta * PF#l PF#2 PF#3 *
*************************************************

Flow Data (cfs)
*************************************************

Flow Title: ALMAREVISED
Flow File c:\hec\ras\ev.f01

I
I
I
I * ALMAREVISED 1239.0 * 48000 72500 123250 *

*************************************************
Boundary Conditions
****************************************************************************

* Reach Profile * Upstream Downstream *
****************************************************************************

I * ALMAREVISED
* ALMAREVISED
* ALMAREVISED

1 *
2 *
3 *

Known WS = 1201.5
Known WS = 1202

Known WS = 1203.5

Known WS
Known WS =
Known WS =

1199 *
1199 *
1199 *

****************************************************************************

********************************************************************************

GEOMETRY DATA

I
Geometry Title: ALMAREVISED
Geometry File c:\hec\ras\ev.g01

CROSS SECTION INPUT Reach: ALMAREVISED
Description: UPSTREAM SECTION

River Station: 1239.0

Station Elevation Data, num = 9
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

10 1207 50 1202.5 200 1200.5 250 1211.8
329 1199 622 1203 671 1207 712 1207

Manning's n Values, num 3
Sta. Value Sta. Value Sta. Value

10 .035 10 .035 712 .035

Sta.
301

Elev.
1194

Bank Sta: Left
10

Right
712

Lengths: Left Channel
326 326

Right
326

Coeff Contr.
.1

Expan.
.3

*************************************************************************************
* W.S. Elev (ft) * 1201. 50 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 149.49 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1350.99 * Reach Len. (ft) * 326.00 * 326.00 * 326.00 *
* E.G. Slope (ft/ft)* 2.955987 * Flow Area (sq ft) * * 489.20 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 312.04 * Top Width (ft) * * 312.04 * *
* Vel Total (ft/s) * 98.12 * Avg. Vel. (ft/s) * * - 98.12 * *
* Max ChI Dpth (ft) * 7.50 * Hydr. Depth (ft) * * 1. 57 * *
* Crit W.S. (ft) * 1207.34 * Wetted Per. (ft) * * 313.89 * *
* Conv. Total (cfs) * 27918.4 * Conv. (cfs) * * 27918.4 * *
*************************************************************************************

I CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 1239.0 Profile # 1

Warning - Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 1239.0 Profile # 2
*************************************************************************************

I
I

* W.S. Elev (ft)
* Vel Head (ft)

*
*

1202.00 * Element
184.75 * Wt. n-Val.

*
*

Left OB *
*

Channel * Right OB *
0.035 * *



I

*************************************************

Flow Data (cfs)
*************************************************

Flow Title: ALMAREVISED
Flow File c:\hec\ras\ev.f01

Riv Sta * PF#3 *PF#2

72500 123250 *

PF#l

48000** ALMAREVISED 1239.0

* Reach

I

I
I

*************************************************

* Reach Profile * Upstream Downstream *
****************************************************************************

Boundary Conditions
****************************************************************************I

I * ALMAREVISED
* ALMAREVISED
* ALMAREVISED

1 *
2 *
3 *

Known WS = 1201.5
Known WS = 1202

Known WS = 1203.5

Known WS =
Known WS =
Known WS =

1199 *
1199 *
1199 *

I
****************************************************************************

********************************************************************************

GEOMETRY DATA

I
I

Geometry Title: ALMAREVISED
Geometry File c:\hec\ras\ev.g01

CROSS SECTION INPUT Reach: ALMAREVISED
Description: UPSTREAM SECTION

River Station: 1239.0

I
Station Elevation Data, num = 9

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
10 1207 50 1202.5 200 1200.5 250 1211. 8

329 1199 622 1203 671 1207 712 1207

I Manning"s n Values, num 3
Sta. Value Sta. Value Sta. Value

10 .035 10 .035 712 .035

Sta.
301

Elev.
1194

I Bank Sta: Left
10

Right
712

Lengths: Left Channel
326 326

Right
326

Coeff Contr.
.1

Expan.
.3

Profile # 1

Profile # 2

Riv Sta: 1239.0

Riv Sta: 1239.0

Reach: ALMAREVISED

* W.S. Elev (ft) * 1201. 50 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 149.49 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1350.99 * Reach Len. (ft) * 326.00 * 326.00 * 326.00 *
* E.G. Slope (ft/ft)* 2.955987 * Flow Area (sg ft) * * 489.20 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 312.04 * Top Width (ft) * * 312.04 * *
* Vel Total (ft/s) * 98.12 * Avg. Vel. (ft/s) * * 98.12 * *
* Max Chl Dpth (ft) * 7.50 * Hydr. Depth (ft) * * 1.57 * *
* Crit W.S. (ft) * 1207.34 * Wetted Per. (ft) * * 313.89 * *
* Conv. Total (cfs) * 27918.4 * Conv. (cfs) * * 27918.4 * *
*************************************************************************************

*************************************************************************************

Warning - Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Reach: ALMAREVISED

I
I
I
I

I CROSS SECTION OUTPUT
*************************************************************************************

* W.S. Elev (ft)I * Vel Head (ft)
*
*

1202.00 * Element
184.75 * Wt. n-Val.

*
*

Left OB * Channel * Right OB *
* 0.035 * *

I



I
I * E.G. Elev (ft) * 1386.75 * Reach Len. (ft) * 326.00 * 326.00 * 326.00 *

* E.G. Slope (ft/ft)* 3.262699 * Flow Area (sq ft) * * 664.66 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *

I * Top Width (ft) * 389.81 * Top Width (ft) * * 389.81 * *
* Vel Total (ft/s) * 109.08 * Avg. Vel. (ft/s) * * 109.08 * *
* Max Chl Opth (ft) * 8.00 * Hydr. Depth (ft) * * 1.71 * *

I
* Crit W.S. (ft) * 1209.10 * Wetted Per. (ft) * * 391.81 * *
* Cony. Total (cfs) * 40137.4 * Cony. (cfs) * * 40137.4 * *
*************************************************************************************

I Warning - Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 1239.0 Profile # 3
*************************************************************************************

I * W.S. Elev (ft) * 1203.50 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 123.20 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1326.70 * Reach Len. (ft) * 326.00 * 326.00 * 326.00 *
* E.G. Slope (ft/ft)* 1.221493 * Flow Area (sq ft) * * 1383.68 * *

I * Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 526.51 * Top Width (ft) * * 526.51 * *
* Vel Total (ft/s) * 89.07 * Avg. Vel. (ft/s) * * 89.07 * *
* Max Chl Opth (ft) * 9.50 * Hydr. Depth (ft) * * 2.63 * *

I * Crit W.S. (ft) * 1212.15 * Wetted Per. (ft) * * 529.01 * *
* Cony. Total (cfs) * 111517.1 * Cony. (cfs) * * 111517.1 * *
*************************************************************************************

River Station: 913.0

I Warning - Divided flow computed for this cross-section.
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section slice/secant method to find critical

I
depth.

CROSS SECTION INPUT Reach: ALMAREVISED
Description: UPSTREAM EARTH DIKE

Right
683

Elev.
1197.2

Expan ..
.3

Sta.
600

Coeff Contr.
.1

Elev.
1190.6

Sta.
413

Right
11.4

Value
.035

Elev.
1195.5

Sta.
300

Sta.
683

3
Value

.035

Lengths: Left Channel
11.4 11.4

nurn = 7
Elev.

1200.5
1206

nurn
Sta.

100

Data,
Sta.

157
683

I Station'Elevation
Sta. Elev.

100 1206I 626 1203.8

Manning's n Values,
Sta. Value

100 .035I
Bank Sta: Left

100

I CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 913.0 Profile # 1
*************************************************************************************

I
I
I

* W.S. Elev (ft) * 1198.05 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 17.33 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1215.39 * Reach Len. (ft) * 11. 40 * 11.40 * 11.40 *
* E.G. Slope (ft/ft)* 0.103964 * Flow Area (sq ft) * * 1436.63 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 376.38 * Top Width (ft) * * 376.38 * *
* Vel Total (ft/s) * 33.41 * Avg. Vel. (ftis) * * 33.41 * *
* Max ChI Opth (ft) * 7.45 * Hydr. Depth (ft) * * 3.82 * *
* Crit W.S. (ft) * 1202.22 * Wetted Per. (ft) * * 376.75 * *
* Cony. Total (cfs) * 148867.3 * Cony. (cfs) * * 148867.3 * *
*************************************************************************************

I Warning - The velocity head has changed by more than 0.5 ft (0.15 m) . This may

I



I
I * E.G. Elev (ft) * 1386.75 * Reach Len. (ft) * 326.00 * 326.00 * 326.00 *

* E.G. Slope (ft/ft)* 3.262699 * Flow Area (sq ft) * * 664.66 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *

I * Top Width (tt) * 389.81 * Top Width (ft) * * 389.81 * *
* Vel Total (ft/s) * 109.08 * Avg. Vel. (ft/s) * * 109.08 * *
* Max ChI Dpth (ft) * 8.00 * Hydr. Depth (ft) * * 1.71 * *
* Crit W.S. (ft) * 1209.10 * Wetted Per. (ft) * * 391.81 * *

II * Conv. Total (cfs) * 40137.4 * Conv. (cfs) * * 40137.4 * *
*************************************************************************************

I
Warning - Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 1239.0 Profile # 3
*************************************************************************************

* Element * Left OB * Channel * Right OB *
* Wt. n-Val. * * 0.035 * *
* Reach Len. (ft) * 326.00 * 326.00 * 326.00 *
* Flow Area (sq ft) * * 1383.68 * *
* Flow (cfs) * *123250.00 * *
* Top Width {ft} * * 526.51 * *
* Avg. Vel. (ft/s) * * 89.07 * *
* Hydr. Depth (tt) * * 2.63 * *
* Wetted Per. (ft) * * 529.01 * *
* Conv. (cfs) * * 111517.1 * *

II * W.S. Elev (ft) * 1203.50
* Vel Head (ft) * 123.20
* E.G. Elev (ft) * 1326.70
* E.G. Slope (ft/ft)* 1.221493

II * Q Total (cfs) *123250.00
* Top Width (ft) * 526.51
* Vel Total (ft/s) * 89.07
* Max ChI Dpth (ft) * 9.50

II * Crit W.S. (ft) * 1212.15
* Conv. Total (cfs) * 111517.1
*************************************************************************************

River Station: 913.0

I Warning - Divided flow computed for this cross-section.
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section slice/secant method to find critical
depth.

I CROSS SECTION INPUT Reach: ALMAREVISED
Description: UPSTREAM EARTH DIKE

Right
683

Expan ..
.3

Elev.
1197.2

Sta.
600

Coeff Contr.
.1

Elev.
1190.6

Sta.
413

Right
11.4

Value
.035

Elev.
1195.5

Sta.
683

Sta.
300

Lengths: Left Channel
11.4 11.4

num = 7
Elev.

1200.5
1206

= 3
Value

.035

num
Sta.

100

Data,
Sta.

157
683

II Station Elevation
Sta. Elev.

100 1206II 626 1203.8

Manning's n Values,
Sta. ValueI 100 .035

Bank Sta: Left
100

Profile # 1Riv Sta: 913.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************
* W.S. Elev (ft) * 1198.05 * Element * Left OB * Channel * Right OB *

I * Vel Head (ft) * 17.33 * Wt. n-val. * * 0.035 * *
* E.G. Elev (ft) * 1215.39 * Reach Len. (ft) * 11.40 * 11.40 * 11.40 *
* E.G. Slope (ft/ft)* 0.103964 * Flow Area (sq ft) * * 1436.63 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *

I * Top Width (ft) * 376.38 * Top Width (ft) * * 376.38 * *
* Vel Total (ft/s) * 33.41 * Avg. Vel. (ft/s) * * 33.41 * *
* Max ChI Dpth (ft) * 7.45 * Hydr. Depth (ft) * * 3.82 * *

I
* Crit W.S. (ft) * 1202.22 * Wetted Per. (ft) * * 376.75 * *
* Conv. Total (cfs) * 148867.3 * Conv. (cfs) * * 148867.3 * *
*************************************************************************************

I Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

I



I
I

Warning - The

I Warning - The

I Warning - The

indicate the need for additional cross sections.
conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

Profile # 2Riv Sta: 913.0Reach: ALMAREVISEDII CROSS SECTION OUTPUT
*************************************************************************************

'I
II

I

* W.S. Elev (ft) * 1198.97 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 25.35 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1224.32 * Reach Len. (ft) * 11.40 * 11.40 * 11.40 *
* E.G. Slope (ft/ft)* 0.125149 * Flow Area (sq ft) * * 1794.31 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 406.13 * Top Width (ft) * * 406.13 * *
* Vel Total (ft/s) * 40.41 * Avg. Vel. (ft/s) * * 40.41 * *
* Max Chl Dpth (ft) * 8.37 * Hydr. Depth (ft) * * 4.42 * *
* Crit W.S. (ft) * 1204.56 * Wetted Per. (ft) * * 406.63 * *
* Conv. Total (cfs) * 204938.5 * Conv. (cfs) * * 204938.5 * *
*************************************************************************************

I
Warning - The

Warning - The

I Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Profile # 3Riv Sta: 913.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

I
II

I

* W.S. Elev (ft) * 1201. 56 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 27.19 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1228.75 * Reach Len. (ft) * 11.40 * 11. 40 * 11.40 *
* E.G. Slope (ft/ft)* 0.084558 * Flow Area (sq ft) * * 2945.51 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *

* Top Width (ft) * 471.13 * Top Width (ft) * * 471.13 * *
* Vel Total (ft/s) * 41. 84 * Avg. Vel. (ft/s) * * 41.84 * *
* Max Chl Dpth (ft) * 10.96 * Hydr. Depth (ft) * * 6.25 * *
* Crit W.S. (ft) * 1208.19 * Wetted Per. (ft) * * 472.04 * *
* Conv. Total (cfs) * 423847.2 * Conv. (cfs) * * 423847.2 * *
*************************************************************************************

I
Warning - The

Warning - The

I Warning - The

I
Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

II CROSS SECTION INPUT Reach: ALMAREVISED River Station: 901.6

I



I
I

Warning - The

II Warning - The

I Warning - The

indicate the need for additional cross sections.
conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

Profile # 2Riv Sta: 913.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

* W.S. Elev (ft) * 1198.97 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 25.35 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1224.32 * Reach Len. (ft) * 11.40 * 11.40 * 11.40 *
* E.G. Slope (ft/ft)* 0.125149 * Flow Area (sq ft) * * 1794.31 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 406.13 * Top Width (ft) * * 406.13 * *
* Vel Total (ft/s) * 40.41 * Avg. Vel. (ft/s) * * 40.41 * *
* Max Chl Dpth (ft) * 8.37 * Hydr. Depth (ft) * * 4.42 * *
* Crit W.S. (ft) * 1204.56 * Wetted Per. (ft) * * 406.63 * *
* Conv. Total (cfs) * 204938.5 * Conv. (cfs) * * 204938.5 * *

I
I

I *************************************************************************************

I
Warning - The

Warning - The

I Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Profile # 3Riv Sta: 913.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

'I
I
I

* W.S. Elev (ft) * 1201. 56 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 27.19 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1228.75 * Reach Len. (ft) * 11.40 * 11.40 * 11.40 *
* E.G. Slope (ft/ft)* 0.084558 * Flow Area (sq ft) * * 2945.51 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 471.13 * Top Width (tt) * * 471.13 * *
* Vel Total (ft/s) * 41. 84 * Avg. Vel. (ft/s) * * 41.84 * *
* Max Chl Dpth (ft) * 10.96 * Hydr. Depth (ft) * * 6.25 * *
* Crit W.S. (ft) * 1208.19 * Wetted Per. (ft) * * 472.04 * *
* Conv. Total (cfs) * 423847.2 * Conv. (cfs) * * 423847.2 * *
*************************************************************************************

I
Warning - The

Warning - The

I Warning - The

II
Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conv~yance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

II CROSS SECTION INPUT Reach: ALMAREVISED River Station: 901.6

I



II
II Description: DOWNSTR. EARTH DIKE

Elev.
1197.2

Sta.
600

Elev.
1190.6

Sta.
413

Value
.035

Elev.
1195.5

Sta.
300

Sta.
683

3
Value

.035

num = 7
Elev.

1200.5
1206

num
Sta.

50

Data,
Sta.

157
683

I
Station Elevation

Sta. Elev.
50 1206

626.1 1203.8

II Manning's n Values,
Sta. Value

50 .035

II Bank Sta: Left
50

Right
683

Lengths: Left Channel
145.6 145.6

Right
145.6

Coeff Contr.
.1

Expan.
.3

Profile # 1Riv Sta: 901. 6Reach: ALMAREVISEDII CROSS SECTION OUTPUT
*************************************************************************************

* W.S. Elev (ft) * 1198.28 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 15.46 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1213.74 * Reach Len. (ft) * 145.60 * 145.60 * 145.60 *
* E.G. Slope (ft/ft)* 0.088164 * Flow Area (sq ft) * * 1521.07 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 383.63 * Top Width (ft) * * 383.63 * *
* Vel Total (ft/s) * 31.56 * Avg. Vel. ( ft/s) * * 31.56 * *
* Max Chl Dpth (ft) * 7.68 * Hydr. Depth (ft) * * 3.96 * *
* Crit W.S. (ft) * 1202.27 * Wetted Per. (ft) * * 384.03 * *
* Cony. Total (cfs) * 161657.8 * Cony. (cfs) * * 161657.8 * *

II
I
I *************************************************************************************

Warning - The

I Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional
sections.

cross

Profile # 2Riv Sta: 901. 6Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

II
II

I

* W.S. Elev (ft) * 1199.17 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 23.16 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1222.33 * Reach Len. (ft) * 145.60 * 145.60 * 145.60 *
* E.G. Slope (ft/ft)* 0.109985 * Flow Area (sq ft) * * 1877.36 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 412.75 * Top Width (ft) * * 412.75 * *
* Vel Total (ft/s) * 38.62 * Avg. Vel. (ft/s) * * 38.62 * *
* Max ChI Dpth (ft) * 8.57 * Hydr. Depth (ft) * * 4.55 * *
* Crit W.S. (ft) . * 1204.62 * Wetted Per. (ft) * * 413.29 * *
* Cony. Total (cfs) * 218610.4 * Cony. (cfs) * * 218610.4 * *
*************************************************************************************

cross

This may

Profile # 3Riv Sta: 901. 6

I
Warning - The

Warning - The

velocity head has changed by more than 0.5 ft (0.15 m) .
indicate the need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional

II
sections.

CROSS SECTION OUTPUT Reach: ALMAREVISED
*************************************************************************************

II

II

* W.S. Elev (ft) * 1201.73 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 25.65 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1227.38 1< Reach Len. (ft) * 145.60 * 145.60 * 145.60 *
* E.G. Slope (ft/ft)* 0.079714 * Flow Area (sq ft) * * 3032.49 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * 1<

II



I
II Description: DOWNSTR. EARTH DIKE

I
Station Elevation Data, num = 7

Sta. Elev. Sta. Elev.
50 1206 157 1200.5

626.1 1203.8 683 1206

I Manning's n Values, nurn = 3
Sta. Value Sta. Value

50 .035 50 .035

Sta.
300

Sta.
683

Elev.
1195.5

Value
.035

Sta.
413

Elev.
1190.6

Sta.
600

Elev.
1197.2

II Bank Sta: Left
50

Right
683

Lengths: Left Channel
145.6 145.6

Right
145.6

Coeff Contr.
.1

Expan.
.3

Profile # 1Riv Sta: 901. 6Reach: ALMAREVISEDII CROSS SECTION OUTPUT
*************************************************************************************

* W.S. Elev (ft) * 1198.28 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 15.46 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1213.74 * Reach Len. (ft) * 145.60 * 145.60 * 145.60 *
* E.G. Slope (ft/ft)* 0.088164 * Flow Area (sq ft) * * 1521. 07 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 383.63 * Top Width (ft) * * 383.63 * *
* Vel Total (ft/s) * 31.56 * Avg. Vel. (ft/s) * * 31. 56 * *
* Max Chl Dpth (ft) * 7.68 * Hydr. Depth (ft) * * 3.96 * *
* Crit W.S. (ft) * 1202.27 * Wetted Per. (ft) * * 384.03 * *
* Cony. Total (cfs) * 161657.8 * Cony. (cfs) * * 161657.8 * *

II
II *************************************************************************************

I

Warning - The

II Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Profile # 2Riv Sta: 901. 6Reach: ALMAREVISEDII CROSS SECTION OUTPUT
*************************************************************************************

II

II
II

* W.S. Elev (ft) * 1199.17 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 23.16 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1222.33 * Reach Len. (ft) * 145.60 * 145.60 * 145.60 *
* E.G. Slope (ft/ft)* 0.109985 * Flow Area (sq ft) * * 1877.36 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 412.75 * Top Width (ft) * * 412.75 * *
* Vel Total (ft/s) * 38.62 * Avg. Vel. (ft/s) * * 38.62 * *
* Max Chl Dpth (ft) * 8.57 * Hydr. Depth (ft) * * 4.55 * *
* Crit W.S. (ft) . * 1204.62 * Wetted Per. (ft) * * 413.29 * *
* Cony. Total (cfs) * 218610.4 * Cony. (cfs) * * 218610.4 * *
*************************************************************************************

cross

This may

Profile # 3Riv Sta: 901. 6

velocity head has changed by more than 0.5 ft (0.15 m).
indicate the need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional

I
sections.

CROSS SECTION OUTPUT Reach: ALMAREVISED

I
Warning - The

Warning - The

*************************************************************************************

I
I

* W.S. Elev (ft) * 1201. 73 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 25.65 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1227.38 * Reach Len. (ft) * 145.60 * 145.60 * 145.60 *
* E.G. Slope (ft/ft)* 0.079714 * Flow Area (sq ft) * * 3032.49 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *

I



I
I * Top Width (ft) * 484.78 * Top Width (ft) * * 484.78 * *

* Vel Total (ft/s) * 40.64 * Avg. Vel. (ft/s) * * 40.64 * *
* Max ChI Dpth (ft) * 11.13 * Hydr. Depth (ft) * * 6.26 * *

I * Crit W.S. (ft) * 1208.08 * Wetted Per. (ft) * * 485.69 * *
* Conv. Total (cfs) * 436536.8 * Conv. (cfs) * * 436536.8 * *
*************************************************************************************

Elev.
1187
1204

This may

Sta.
359
584

River Station: 756.0

velocity head has changed by more than 0.5 ft (0.15 m) .
indicate the need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

Station Elevation Data, num = 12
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

133 1207 186 1202 200 1195 329 1189
406 1183 521 1183 548 1189 578 1197
605 1204 656 1207I

I
CROSS SECTION INPUT Reach: ALMAREVISED
Description: 207 FT. UPSTREAM OF BRIDGE

I

I Warning - The

Warning - The

I Warning - The

Expan.
.3

Coeff Contr.
.1

* W.S. Elev (ft) * 1191. 77 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 12.49 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1204.26 * Reach Len. (ft) * 188.00 * 188.00 * 188.00 *
* E.G. Slope (ft/ft)* 0.042536 * Flow Area (sq ft) * * 1692.26 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 288.92 * Top Width (ft) * * 288.92 * *
* Vel Total ( ft/s) * 28.36 * Avg. Vel. (ft/s) * * 28.36 * *
* Max ChI Dpth (ft) * 8.77 * Hydr. Depth (ft) * * 5.86 * *
* Crit W.S. (ft) * 1195.60 * Wetted Per. (ft) * * 290.24 * *
* Conv. Total (cfs) * 232735.8 * Conv. (cfs) * * 232735.8 * *
*************************************************************************************

I
Manning's n Values, num 3

Sta. Value Sta. Value Sta. Value
133 .035 133 .035 656 .035

I
Bank Sta: Left Right Lengths: Left Channel Right

133 656 188 188 188

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 756.0

I

Profile # 1I *************************************************************************************

I
I Warning - The

I Warning - The

Warning - The

I

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 756.0 Profile # 2

I
**************************************************************************************

* W.S. Elev (ft) * 1193.41 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 16.85 * Wt. n-Val. * 0.035 * *
* E.G. Elev (ft) * 1210.26 * Reach Len. (ft) * 188.00 * 188.00 * 188.00 *I * E.G. Slope (ft/ft)* 0.048331 * Flow Area (sq ft) * * 2201.02 * *

I



I
I
I

'* Top Width (ft) '* 484.78 '* Top Width (ft) '* '* 484.78 '* '*
'* Vel Total (ft/s) '* 40.64 '* Avg. Vel. (ft/s) '* '* 40.64 '* '*
'* Max Chl Dpth (ft) '* 11.13 '* Hydr. Depth (ft) '* '* 6.26 '* '*
'* Crit W.S. (ft) '* 1208.08 '* Wetted Per. (ft) '* '* 485.69 '* '*
'* Conv. Total (cfs) '* 436536.8 '* Conv. (cfs) '* '* 436536.8 '* '*
*************************************************************************************

River Station: 756.0

velocity head has changed by more than 0.5 ft (0.15 rn). This may
indicate the need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find criticalI depth.

CROSS SECTION INPUT Reach: ALMAREVISED
Description: 207 FT. UPSTREAM OF BRIDGE

I Warning - The

Warning - The

I Warning - The

I
I

Station Elevation Data, nurn :;: 12
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

133 1207 186 1202 200 1195 329 1189
406 1183 521 1183 548 1189 578 1197
605 1204 656 1207

Sta.
359
584

Elev.
1187
1204

I
Manning's n Values, nurn 3

Sta. Value Sta. Value Sta. Value
133 .035 133 .035 656 .035

I
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

133 656 188 188 188 .1 .3

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 756.0 Profile # 1

Profile # 2Riv Sta: 756.0

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Reach: ALMAREVISED

I Warning - The

Warning - The

I

*************************************************************************************

I '* W.S. Elev (ft) * 1191.77 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 12.49 * Wt. n-Val. '* * 0.035 * *
* E.G. Elev (ft) * 1204.26 * Reach Len. (ft) * 188.00 * 188.00 * 188.00 *

I
** E.G. Slope (ft/ft)* 0.042536 * Flow Area (sq ft) * * 1692.26 * *

Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 288.92 * Top Width (ft) * * 288.92 * *
* Vel Total (ft/s) * 28.36 * Avg. Vel. (ft/s) * * 28.36 * *

I * Max ChI Dpth (ft) * 8.77 * Hydr. Depth (ft) * * 5.86 * *
* Crit W.S. (ft) * 1195.60 * Wetted Per. (ft) * * 290.24 * *
* Cony. Total (cfs) * 232735.8 * Cony. (cfs) * * 232735.8 * *
*****************'********************************************************************

I Warning - The

Channel '* Right OB '*
0.035 '* '*

188.00 '* 188.00 '*
2201.02 '* '**

'*
188.00 *

Left OB ** Element *
* Wt. n-Val. *
* Reach Len. (ft) '*
* Flow Area (sq ft) *

1193.41
16.85

1210.26
0.048331

*************************************************************************************

I '* W.S. Elev (ft) *
* Vel Head (ft) *
* E.G. Elev (ft) '*I * E.G. Slope (ft/ft) *

I



I

I

I Warning - The

Warning - The

II * Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 330.41 * Top Width (ft) * * 330.41 * *
* Vel Total (ft/s) * 32.94 * Avg. Vel. (ft/s) * * 32.94 * *

I * Max ChI Dpth (ft) * 10.41 * Hydr. Depth (ft) * * 6.66 * *
* Crit W.S. (ft) * 1198.20 * Wetted Per. (ft) * * 331.98 * *
* Cony. Total (cfs) * 329779.8 * Cony. (cfs) * * 329779.8 * *I *************************************************************************************

warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

*************************************************************************************
Profile # 3Riv Sta: 756.0Reach: ALMAREVISED

cross-section end points had to be extended vertically for the
computed water surface.

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

* W.S. Elev (ft) * 1213.50 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1.91 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1215.41 * Reach Len. (ft) * 188.00 * 188.00 * 188.00 *
* E.G. Slope (ft/ft)* 0.001219 * Flow Area (sq ft) * * 11114.61 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 523.00 * Top Width (ft) * * 523.00 * *
* Vel Total (ft/s) * 11. 09 * Avg. Vel. (ft/ s) * * 11.09 * *
* Max ChI Dpth (ft) * 30.50 * Hydr. Depth (ft) * * 21.25 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 543.28 * *

* Cony. Total (cfs) *3529698.0 * Cony. (cfs) * *3529698.0 * *
*************************************************************************************

Warning - The

CROSS SECTION OUTPUT

I

I
I

I Warning - The

Sta. Elev.
579 1190.64

Elev.
1185.7

Sta.
516

River Station: 568.0

Elev.
1187.4

Sta.
365

CROSS SECTION INPUT Reach: ALMAREVISEDI Description: SECTION UPSTREAM SIDE BR.

Station Elevation Data, nurn = 6
Sta. Elev. Sta. Elev.

200 1203.7 227.5 1189
604 1203.7I

Manning's n Values,
Sta. Value

200 .035

nurn
Sta.

200

3
Value

.035
Sta.

604
Value

.035

I
Bank Sta: Left

200
Right

604
Lengths: Left Channel

109 109
Right

109
Coeff Contr.

.1
Expan.

.3

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 568.0 Profile # 1
********************************************************************+****************
* W.S. Elev (ft) *
* Vel Head (ft) *
* E.G. E1ev (ft) *

I * E.G. Slope (ft/ft)*
* Q Total (cfs) *
* Top Width (ft) *
* Vel Total (ft/s) *

II * Max ChI Dpth (ft) *

1198.95
2.04

1200.99
0.003085
48000.00

386.02
11.46
13.25

* Element *
* Wt. n-Val. *
* Reach Len. (ft) *
* Flow Area (sq ft) *
* Flow (cfs) *
* Top Width (ft) *
* Avg. Vel. (ft/s) *
* Hydr. Depth (ft) *

Left OB * Channel * Right OB *
* 0.035 * *

5.00 * 5.00 * 5.00 *
* 4187.83 * *
* 48000.00 * *
* 386.02 * *
* 11.46 * *
* 10.85 * *

I



II

II

I

II Warning - The

Warning - The

* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 330.41 * Top Width (ft) * * 330.41 * *
* Vel Total (ft/s) * 32.94 * Avg. Vel. (ft/s) * * 32.94 * *

I * Max Chl Dpth (ft) * 10.41 * Hydr. Depth (ft) * * 6.66 * *
* Crit W.S. (ft) * 1198.20 * Wetted Per. (ft) * * 331.98 * *
* Cony. Total (cfs) * 329779.8 * Cony. (cfs) * * 329779.8 * *II *************************************************************************************

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 756.0 Profile # 3

I *************************************************************************************

* W.S. Elev (ft) * 1213.50 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1.91 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1215.41 * Reach Len. (ft) * 188.00 * 188.00 * 188.00 *
* E.G. Slope (ft/ft}*'0.001219 * Flow Area (sq ft) * * 11114.61 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 523.00 * Top Width (ft) * * 523.00 * *
* Vel Total (ft/s) * 11.09 * Avg. Vel. (ft/s) * * 11. 09 * *
* Max Chl Dpth (ft) * 30.50 * Hydr. Depth (ft) * * 21.25 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 543.28 * *
* Cony. Total (cfs) *3529698.0 * Cony. (cfs) * *3529698.0 * *

I Warning - The

I
*************************************************************************************

Warning - The cross-section end points had to be extended vertically for the
computed water surface.

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

CROSS SECTION INPUT Reach: ALMAREVISED River Station: 568.0

I Description: SECTION UPSTREAM SIDE BR.

Station Elevation Data, 6num =
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

I 200 1203.7 227.5 1189 365 1187.4 516 1185.7 579 1190.64
604 1203.7

Manning~s n Values, num 3

I Sta. Value Sta. Value Sta. Value
200 .035 200 .035 604 .035

I
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

200 604 109 109 109 .1 .3

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 568.0 Profile # 1

* W.S. Elev (ft) * 1198.95 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 2.04 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1200.99 * Reach Len. (ft) * 5.00 * 5.00 * 5.00 *
* E.G. Slope (ft/ft)* 0.003085 * Flow Area (sq ft) * * 4187.83 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 386.02 * Top Width (ft) * * 386.02 * *
* Vel Total (ft/s) * 11. 46 * Avg. Vel. (ft/s) * * 11. 46 * *
* Max Chl Dpth (ft) * 13.25 * Hydr. Depth (ft) * * 10.85 * *

****************************************************** **************************~****

II

I
I

I



I
I · Crit W.S. (ft) • 1195.80· Wetted Per.

• Conv. Total (cfs) • 864241.8 • Conv. (cfs)
(ft) •

•
• 390.76·
• 864241.8 •

•
•

I
*************************************************************************************

CROSS SECTION OUTPUT Reach: 'ALMAREVISED Riv Sta: 568.0 Profile # 2
*************************************************************************************

I · W.S. Elev (ft) • 1198.93· Element •
• Vel Head (ft) • 4.67 • Wt. n-Val. •
• E.G. Elev (ft) • 1203.60· Reach Len. (ft) •
• E.G. Slope (ft/ft)· 0.007071 • Flow Area (sq ft) *

I · Q Total (cfs) • 72500.00 • Flow (cfs) •
• Top Width (ft) • 38~."J~· Top Width (ft) •
• Vel Total (ft/s) • .17.34 * Avg. Vel. (ft/s) •
• Max Chl Dpth (ft)· !-l3.23· Hydr. Depth (ft) •

I · Crit W.S. (ft) • '1198'.36 • Wetted Per. (ft) *
* Conv. Total (cfs) * 862174.3 * Conv. (cfs) *

Left OB * Channel * Right OB *
* 0 . 035 * *

5.00 * 5.00 * 5.00 *
* 4181.52 * *
* 72500.00 * *
* 385.95· *
* 17.34 * *
* 10.83 *-- *
* 390.69 * *
* 862174.3 * *

*************************************************************************************

I CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 568.0 Profile # 3
*************************************************************************************

Left OB * Channel * Right OB *
* 0.035 * *

5.00 * 5.00 * 5.00 *
* _9644.92 * *
*123250.00 * *
* 404.,,>Q~ * *
* '--1.?_:,,?JV * *
* 23.87 * *
* 428.82 * *
*3262660.0 * *I *

*************************************************************************************

* W.S. Elev (ft) * 1212.56 * Element *

I
* Vel Head (ft) * 2.54 * Wt. n-Val. *
* E.G. Elev (ft) * 1215.10 * Reach Len. (ft) *
* E.G. Slope (ft/ft)* 0.001427 * Flow Area (sq ft) *
* Q Total (cfs) *123250.00 * Flow (cfs) *

I
* Top Width (ft) * 404.00 * Top Width (ft) *
* Vel Total (ft/s) * ,12 .~~ Avg. Vel. (it/s,) *
* Max Chl Dpth (ft) * 20-:.~6 * Hydr. Depth (ft) *
* Crit W.S. (ft) * 1202.88 * Wetted Per. (ft) *

Conv. Total (cfs) *3262660.0 * Conv. (cfs) *

River Station: 562.0

5
94

2.6
=

BRIDGE INPUT Reach: ALMAREVISED

I Description: SOUTH BRIDGE
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

I Bridge Deck/Roadway Skew
Upstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord
************************************************

200 1206.83 1203.19 609 1206.83 1203.19
Downstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord
************************************************

I 200 1206.83 1203.19 609 1206.83 1203.19
Elevation at which weir flow begins =
Maximum allowable submergence for weir flow =

I
Submergence criteria :Br

2

oad Crested

Number of Abutments =

.95

num = 2
Elev.I

Upstream Abutment Data,
Sta. Elev. Sta.

********************************

1189
num = 2
Elev.

200 1203.19 225

I Downstream Abutment Data,
Sta. Elev. Sta.

********************************

I
I

200 1203.19 225 1189



I
I * Crit W.S. (ft)

* Conv. Total (cfs)
* 1195.80 * Wetted Per.
* 864241. 8 * Conv. (cfs)

(ft) *
*

* 390.76 *
* 864241.8 *

*
*

I
I
I

*************************************************************************************

* W.S. Elev (ft) * 1198.93 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 4.67 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1203.60 * Reach Len. (ft) * 5.00 * 5.00 * 5.00 *
* E.G. Slope (ft/ft) * 0.007071 * Flow Area (sq ft) * * 4181. 52 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 385.9.2 * Top Width ( ft) * * 385.95 * *
* Vel Total (ft/s) * ,17:-34 * Avg. Vel. (ft/s) * * 17.34 * *
* Max ChI Dpth (ft) * ',.J.3 .23 * Hydr. Depth (ft) * * 10.83 *- *
* Crit W.S. (ft) * '1198'.36 * Wetted Per. (ft) * * 390.69 * *
* Conv. Total (cfs) * 862174.3 * Conv. (cfs) * * 862174.3 * *
*************************************************************************************

Profile ft. 3Riv Sta: 568.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************
* W.S. Elev (ft) * 1212.56 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 2.54 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1215.10 * Reach Len. (ft) * 5.00 * 5.00 * 5.00 *
* E.G. Slope (ft/ft)* 0.001427 .* Flow Area (sq ft) * * _9644.92 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 404.00 * Top Width (ft) * *

~~'.~:
*

* Vel Total (ft/s) * 12:78--1': Avg. Vel. (ft/s.) * * ,*
* Max ChI Dpth (ft) * ~* Hydr. Depth (ft) * * 23.87 * *
* Crit W.S. (ft) * 1202.88 * Wetted Per. (ft) * * 428.82 '* *
* Conv. Total (cfs) *3262660.0 * Conv. (cfs) * *3262660.0 * *

I

II *************************************************************************************

River Station: 562.0

5
94

2.6=

BRIDGE INPUT Reach: ALMAREVISED

I Description: SOUTH BRIDGE
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Bridge Deck/Roadway Skew
Upstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord
************************************************

.95

200 1206.83 1203.19 609 1206.83 1203.19
Downstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord
************************************************

I 200 1206.83 1203.19 609 1206.83 1203.19
Elevation at which weir flow begins =
Maximum allowable submergence for weir flow =

I
Submergence criteria :Br

2

oad Crested

Number of Abutments =

num = 2
Elev.I Upstream Abutment Data,

Sta. Elev. Sta.
********************************

200 1203.19 225
Downstream Abutment Data,

Sta. Elev. Sta.

1189
num = 2
Elev.

********************************

I
I

200 1203.19 225 1189



I
I Upstream Abutment Data,

Sta. Elev. Sta.
num = 2

Elev.

********************************

********************************

1189 2.5 1203.19 2.5
Downstream Pier Data, nurn = 2

Elev. Width Elev. Width
********************************

584 1187 609 1203.19
Downstream Abutment Data, nurn = 2

Sta. Elev. Sta. Elev.
********************************

258.5Downstream=

2.5

2
Width

258.5

609 1203.19

2.5 1203.19

1187584

1189

Number of Piers = 6

Pier Station Upstream=
Upstream Pier Data, nurn =

Elev. Width Elev.

I

I

I

I
I

********************************I
Pier Station Upstream=
Upstream Pier Data, nurn =

Elev. Width Elev.

317
2
Width

Downstream= 317

I
1188.5 2.5 1203.19 2.5

Downstream Pier Data, nurn = 2
Elev. Width Elev. Width

********************************

Pier Station Upstream=
Upstream Pier Data, nurn =

Elev. Width Elev.

I
1188.5 2.5 1203.19 2.5

375.5
2
Width

Downstream= 375.5

********************************
1188 2.5 1203.19 2.5

Downstream Pier Data, nurn = 2
Elev. Width Elev. Width

********************************I 1188 2.5 1203.19 2.5

I
Pier Station Upstream=
Upstream Pier Data, nurn =

Elev. Width Elev.

434
2
Width

Downstream= 434

********************************
1188 2.5 1203.19 2.5

Downstream Pier Data, nurn = 2
Elev. Width Elev. Width

********************************

492.5Downstream=

2.5

492.5
2
Width

2.5 1203.191188I Pier Station Upstream=
Upstream Pier Data, nurn =

Elev. Width Elev.

I

********************************

********************************

1187.5 2.5 1203.19 2.5
Downstream Pier Data, nurn = 2

Elev. Width Elev. WidthI
I

1187.5 2.5 1203.19 2.5

I



I
I Upstream Abutment Data,

Sta. Elev. Sta.
num = 2

Elev.

********************************

********************************

1189 2.5 1203.19 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

584 1187 609 1203.19
Downstream Abutment Data, num = 2

Sta. Elev. Sta. Elev.
********************************

258.5Downstream=

2.5

2
Width

258.5

609 1203.19

2.5 1203.19

1187584

1189

Number of Piers = 6

Pier Station Upstream=
Upstream Pier Data, num =

Elev. Width Elev.

I
I

I
I
I

********************************I
Pier Station Upstream=
Upstream Pier Data, num =

Elev. Width Elev.

317
2
Width

Downstream= 317

1188.5 2.5 1203.19 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

375.5Downstream=

2.5

375.5

2.5 1203.191188.5

I Pier Station Upstream=
Upstream Pier Data, num = 2

Elev. Width Elev. Width

I ********************************
1188 2.5 1203.19 2.5

Downstream Pier Data, num = 2
Elev. Width Elev. Width

1********************************
1188 2.5 1203.19 2.5

I
Pier Station Upstream= 434
Upstream Pier Data, num = 2

Elev. . Width Elev. Width
********************************

Downstream= 434

I
1188 2.5 1203.19 2.5

Downstream Pier Data, num = 2
Elev. Width Elev. Width

********************************

2.5

492.5

I . 1188. 2.5 1203.19

P~er Stat~on Upstream=
Upstream Pier Data, num = 2

I Elev. Width Elev. Width
********************************

1187.5 2.5 1203.19 2.5
Downstream Pier Data, num = 2

I Elev. Width Elev. Width
********************************

1187.5 2.5 1203.19 2.5

Downstream= 492.5

I
I



I
551II Pier Station Upstream=

Upstream Pier Data, num = 2
Elev. Width Elev. Width

I ********************************

1187 2.5 1203.19 2.5
Downstream Pier Data, num = 2

I
Elev. Width Elev. Width

********************************
1187 2.5 1203.19 2.5

Downstream= 551

.8

o
1.25

1

=Cd
KVal =
CVal

Yarnell

Flow Method
Pressure and Weir flow

Submerged Inlet Cd
Submerged Inlet + Outlet Cd
Max Low Cord

High

II

II Number of Bridge Coefficient Sets =

Low Flow Methods
Energy
Momentum
Yarnell
W.S. Pro Method

Selected Low Flow Methods =

I
I

Additional Bridge Parameters

II Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

I
inside the bridge at the downstream end

Cri~eria to check for pressure flow = Upstream water surface

Profile # 1

* Element *Inside BR US *Inside BR DS *
* E.G. Elev (ft) * 1200.99 * 1200.99 *
* W.S. Elev (ft) * 1198.95 * 1198.90 *
* Crit W.S. (ft) * '1196.02 * 1192.80 *
* Max ChI Dpth (ft) * * *
* Vel Total (ft/s) * * *
* Flow Area (sq ft) * * *
* Froude # ChI * * *
* Specif Force (cu ft)* * *
* Hydr Depth (ft) * * *
* W.P. Total (ft) * * *
* Cony. Total (cfs) * * *
* Top Width (ft) * * *

Riv Sta: 562.0

1206.83
1203.19

1. 64
0.05

1200.99
1198.95

48000.00
48000.00

BRIDGE OUTPUT Reach: ALMAREVISED

I Opening ,: Bridge #1
***************************************************************************************
* E.G. US. (ft) *
* W.S. US. (ft) *

I * Q Total (cfs) *
* Q Bridge (cfs) *
* Q Weir (cfs) *
* Weir Sta Lft (ft) *

II * Weir Sta Rgt (ft) *
* Weir Submerg *
* Weir Max Depth (ft) *
* Min Top Rd (ft) *

II
* Min EI Prs (ft) *
* Delta EG (ft) *
* Delta WS (ft) *
***************************************************************************************

Profile # 2Riv Sta: 562.0II BRIDGE OUTPUT Reach: ALMAREVISED
Opening : Bridge #1

I
****************************************************************************************

E.G. US. (ft) * 1203.60 * Element *Inside BR US *Inside BR DS *
* W.S. US. (ft) * 1198.93 * E.G. Elev (ft) * 1203.60 * 1203.60 *
* Q Total (cfs) * 72500.00 * W.S. Elev (ft) * 1198.93 * 1198.76 *

I ** Q Bridge (cfs) * 72500.00 * Crit W.S. (ft) * 1198.67 * 1194.46 *
Q Weir (cfs) * * Max ChI Dpth (ft) * * *

* Weir Sta Lft (ft) * * Vel Total (ft/s) * * *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * * *I * Weir Submerg * * Froude # ChI * * *

I



I
551II Pier Station Upstream=

Upstream Pier Data, num = 2
Elev. Width Elev. Width

II ********************************
1187 2.5 1203.19 2.5

Downstream Pier Data, num = 2

I
Elev. Width Elev. Width

********************************

1187 2.5 1203.19 2.5

Downstream= 551

.8

o
1.25

=

1

=Cd
KVal
CVal

Yarnell

Flow Method
Pressure and Weir flow

Submerged Inlet Cd
Submerged Inlet + Outlet Cd
Max Low Cord

High

I

II Number of Bridge Coefficient Sets

Low Flow Methods
Energy
Momentum
Yarnell
W.S. Pro Method

Selected Low Flow Methods =

I
I

I
Additional Bridge Parameters

Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

I
inside the bridge at the downstream end

Criteria to check for pressure flow = Upstream water surface

* E.G. US. (ft) * 1200.99 * Element- *Inside BR US *Inside BR DS *
* W.S. US. (ft) * 1198.95 * E.G. Elev (ft) * 1200.99 * 1200.99 *
* Q Total (cfs) * 48000.00 * W.S. Elev (ft) * 1198.95 * 1198.90 *
* Q Bridge (cfs) * 48000.00 * Crit W.S. (ft) * 1196.02 * 1192.80 *
* Q Weir (cfs) * * Max Chl Dpth (ft) * * *
* Weir Sta Lft (ft) * * Vel Total (ft/s) * * *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * * *
* Weir Submerg * * Froude # ChI * * *
* Weir Max Depth (ft) * * Specif Force (cu ft)* * *
* Min Top Rd (ft) * 1206.83 * Hydr Depth (ft) * * *
* Min EI Prs (ft) * 1203.19 * W.P. Total (ft) * * *
* Delta EG (ft) * 1. 64 * Cony. Total (cfs) * * *
* Delta WS (ft) * 0.05 * Top Width (ft) * * *

I

BRIDGE OUTPUT Reach: ALMAREVISED Riv Sta: 562.0 Profile # 1

I Opening ,: Bridge #1
***************************************************************************************

I
I

***************************************************************************************

Profile # 2Riv Sta: 562.0

* E.G. US. (ft) * 1203.60 * Element *Inside BR US *Inside BR DS *
* W.S. US. (ft) * 1198.93 * E.G. Elev (ft) * 1203.60 * 1203.60 *
* Q Total (cfs) * 72500.00 * W.S. Elev (ft) * 1198.93 * 1198.76 *
* Q Bridge (cfs) * 72500.00 * Crit W.S. (ft) * 1198.67 * 1194.46 *
* Q Weir (cfs) * * Max ChI Dpth (ft) * * *
* Weir Sta Lft (ft) * * Vel Total (ft/s) * * *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * * *
* Weir Submerg * * Froude # Chl * * *II

I BRIDGE OUTPUT Reach: ALMAREVISED
Opening : Bridge #1II ***************************************************************************************

I

I



I.
I
I

• Weir Max Depth (ft) • • Specif Force (cu ft)· • •
• Min Top Rd (ft) • 1206.83 • Hydr Depth (ft)· • •
• Min El Prs (ft) • 1203.19 • W.P. Total (ft)· • •
• Delta EG (ft) • 3.79 • Cony. Total (cfs) • • •
• Delta WS (ft) • 0.17 • Top Width (ft)· • •
***************************************************************************************

1 BRIDGE OUTPUT Reach: ALMAREVISED Riv Sta: 562.0 Profile # 3
Opening : Bridge #1
***************************************************************************************

I
· E.G. US. (ft) • 1215.10 • Element ·Inside BR US ·Inside BR DS •
• W.S. US. (ft) • 1212.56 • E.G. Elev (ft) • 1215.10 • 1201.98 •
• Q Total (cfs) • 12325a.00· W.S. Elev (ft) • 1212.56 • 1198.10 •
• Q Bridge (cfs) • 98375.69· Crit W.S. (ft) * 1203.18 * 1197.24 *

I
* Q Weir (cfs) * 24970 :76 * Max Chl Dpth (ft) * * *
* Weir Sta Lft (ft) * 200.00 * Vel Total (ft/s) * * *
* Weir Sta Rgt (ft) * 604.00 * Flow Area (sq ft) * * *
* Weir Submerg * 0.00 * Froude # Chl * * *

I * Weir Max Depth (ft) * 8.27 * Speeif Force (ell ft)* * *
* Min Top Rd (ft) * 1206.83 * Hydr Depth (ft) * * *
* Min El Prs (ft) * 1203.19 * W.P. Total (ft) * * *
* Delta EG (ft) * 13.55 * Cony. Total (cfs) * * *

I * Delta WS (ft) * 14.46 * Top Width (ft) * * *
***************************************************************************************

CROSS SECTION INPUT Reach: ALMAREVISED River Station: 459.0

I Description: CONC. WALL

Station Elevation Data, num = 9

I
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

1 1191 30 1179 50 1195 100 1188 200 1188
575 1188 609 1195 700 1179 800 1191

I
Manning's n Values, num 3

Sta. Value Sta. Value Sta. Value
1 .035 1 .035 800 .035

I
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

1 800 176 176 176 .1 .3

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 459.0 Profile # 1

* W.S. Elev (ft) * 1198.90 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.45 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.35 * Reach Len. (ft) * 176.00 * 176.00 * 176.00 *
* E.G. Slope (ft/ft)* 0.000675 * Flow Area (sq ft) * * 8912.92 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 799.00 * Top Width (ft) * * 799.00 * *
* Vel Total (ft/s) * 5.39 * Avg. Vel. (ft/s) * * 5.39 * *
* Max Chl Dpth (ft) * 19.90 * Hydr. Depth (ft) * * 11.16 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 826.11 * *
* Cony. Total (cfs) *1847574.0 * Cony. (cfs) * *1847574.0 * *

II *************************************************************************************

I
I

cross-section end points had to be extended vertically for the
computed wateL surface.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

I Warning - The

*************************************************************************************

I Warning - The

I CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 459.0 Profile # 2

I



I
I
I

* Weir Max Depth (ft) * * Specif Force (cu ft)* * *
* Min Top Rd (ft) * 1206.83 * Hydr Depth (ft) * * *
* Min El Prs (ft) * 1203.19 * W.P. Total (ft) * * *
* Delta EG (ft) * 3.79 * Conv. Total (cfs) * * *
* Delta WS (ft) * 0.17 * Top Width (ft) * * *
***************************************************************************************

I BRIDGE OUTPUT Reach: ALMAREVISED Riv Sta: 562.0 Profile # 3
Opening : Bridge #1
****************************************************************************w**********

I
I
I
I

* E.G. US. (ft) * 1215.10 * Element *Inside BR US *Inside BR DS *
* W.S. US. (ft) * 1212.56 * E.G. Elev (ft) * 1215.10 * 1201.98 *
* Q Total (cfs) * 123250'.00 * W.S. Elev (ft) * 1212.56 * 1198.10 *
* Q Bridge (cfs) * 98375.69 * Crit W.S. (ft) * 1203.18 * 1197.24 *
* Q Weir (cfs) * 24970;76 * Max ChI Dpth (ft) * * *
* Weir Sta Lft (ft) * 200.00 * Vel Total (ft/s) * * *
* Weir Sta Rgt (ft) * 604.00 * Flow Area (sq ft) * * *
* Weir Submerg * 0.00 * Froude # ChI * * *
* Weir Max Depth (ft) * B.27 * Specif Force (cu ft)* * *
* Min Top Rd (ft) * 1206.83 * Hydr Depth (ft) * * *
* Min El Prs (ft) * 1203.19 * W.P. Total (ft) * * *
* Delta EG (ft) * 13.55 * Conv. Total (cfs) * * *
* Delta WS (ft) * 14.46 * Top Width (ft) * * *
***************************************************************************************

CROSS SECTION INPUT Reach: ALMAREVISED River Station: 459.0

I Description: CONC. WALL

Station Elevation Data, nurn = 9

I
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

1 1191 30 1179 50 1195 100 1188 200 1188
575 1188 609 1195 700 1179 800 1191

I
Manning's n Values, nurn 3

Sta: Value Sta. Value Sta. Value
1 .035 1 .035 800 .035

I
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

1 800 176 176 176 .1 .3

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 459.0 Profile # 1

* W.S. Elev (ft) * 1198.90 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.45 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.35 * Reach Len. (ft) * 176.00 * 176.00 * 176.00 *
* E.G. Slope (ft/ft)* 0.000675 * Flow Area (sq ft) * * 8912.92 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 799.00 * Top Width (ft) * * 799.00 * *
* Vel Total (ft/s) * 5.39 * Avg. Vel. (ft/s) * * 5.39 * *
* Max ChI Dpth (ft) * 19.90 * Hydr. Depth (ft) * * 11.16 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 826.11 * *
* Conv. Total (cfs) *1847574.0 * Conv. (cfs) * *1847574.0 * *

I
II

I *************************************************************************************

*************************************************************************************

I Warning - The

II
Warning - The

cross-section end points had to be extended vertically for~
computed water surface.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

II CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 459.0 Profile # 2

II



I

cross-section end points had to be extended vertically for the
computed water surface.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

* W.S. Elev (ft) * 1198.76 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1. 05 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.81 * Reach Len. (ft) * 176.00 * 176.00 * 176.00 *
* E.G. Slope (ft/ft) * 0.001606 * Flow Area (sq ft) * * 8799.69 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 799.00 * Top Width (ft) * * 799.00 * *
* Vel Total (ft/s) * 8.24 * Avg. Vel. (ft/s) * * 8.24 * *
* Max ChI Dpth (ft) * 19.76 * Hydr. Depth (ft) * * 11. 01 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 825.83 * *
* Cony. Total (cfs) *1809032.0 * Cony. (cfs) * *1809032.0 * *
*************************************************************************************

Warning - The

I Warning - The

I
I
I

II *************************************************************************************

Profile # 3Riv Sta: 459.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

I
I
I

* W.S. Elev (ft) * 1198.10 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 3.44 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1201.55 * Reach Len. (ft) * 176.00 * 176.00 * 176.00 *
* E.G. Slope (ft/ft)* 0.005682 * Flow Area (sq ft) * * 8276.32 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 799.00 * Top Width (ft) * * 799.00 * *
* Vel Total (ft/s) * 14.89 * Avg. Vel. (ft/s) * * 14.89 * *
* Max ChI Dpth (ft) * 19.10 * Hydr. Depth ( ft) * * 10.36 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 824.52 * *
* Cony. Total (cfs) *1635018.0 * Cony. (cfs) * *1635018.0 * *
*************************************************************************************

Warning - The

I Warning - The

I
Warning - The

Warning - The

I

cross-section end points had to be extended vertically for the
computed water surface~------- _

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Elev.
1177.5

1197

Sta.
315
855

Elev.
1179
1189

Sta.
230
824

River Station: 283.0

Elev.
1192
1187

Sta.
130
558I

CROSS SECTION INPUT Reach: ALMAREVISED

I
Description: FIRST SECT. DOWNSTREAM BRID.

Station Elevation Data, num = 12
Sta. Elev. Sta. Elev.

1 1200 5 1197
365 1177.5 472 1179.2
860 1200 887 1200.5

Manning's n Values,
Sta. Value

1 .035

num
Sta.

1

= 3
Value

. 035
Sta .

860
Value

.035

I Bank Sta: Lef~ Right
860

Lengths: Left Channel
192 192

Right
192

Coeff Contr.
.1

Expan.
.3

I CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 283.0 Profile # 1

I



I

cross-section end points had to be extended vertically for the
computed water surface.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

* W.S. Elev (ft) * 1198.76 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1. 05 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.81 * Reach Len. (ft) * 176.00 * 176.00 * 176.00 *
* E.G. Slope (ft/ft)* 0.001606 * Flow Area (sq ft) * * 8799.69 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 799.00 * Top Width (ft) * * 799".00 * *
* Vel Total (ft/s) * 8.24 * Avg. Vel. (ft/s) * * 8.24 * *
* Max Chl Dpth (ft) * 19.76 * Hydr. Depth (ft) * * 11. 01 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 825.83 * *
* Conv. Total (cfs) *1809032.0 * Conv. (cfs) * *1809032.0 * *
*************************************************************************************

Warning - The

I Warning - The

I

II *************************************************************************************

I
I

Profile # 3Riv Sta: 459.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

I

I

* W.S. Elev (ft) * 1198.10 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 3.44 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1201.55 * Reach Len. (ft) * 176.00 * 176.00 * 176.00 *
* E.G. Slope (ft/ft)* 0.005682 * Flow Area (sq ft) * * 8276.32 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 799.00 * Top Width (ft) * * 799.00 * *
* Vel Total (ft/s) * 14.89 * Avg. Vel. ( ft/s) * * 14.89 * *
* Max Chl Dpth (ft) * 19.10 * Hydr. Depth (ft) * * 10.36 * *
* Crit w.s. (ft) * * Wetted Per. (ft) * * 824.52 * *
* Conv. Total (cfs) *1635018.0 * Conv. (cfs) * *1635018.0 * *
*************************************************************************************

River Station: 283.0

cross-section end points had to be extended vertically for the
computea water surface.

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Station Elevation Data, num = 12
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

1 1200 5 1197 130 1192 230 1179 315 1177.5
365 1177.5 472 1179.2 558 1187 824 1189 855 1197
860 1200 887 1200.5

Warning - The

I
.....

Warning - The

Warning - The

I
Warning - The

I

I

CROSS SECTION INPUT Reach: ALMAREVISEDI Description: FIRST SECT. DOWNSTREAM BRID.

I Manning's n Values,
Sta. Value

1 .035

num
Sta.

1

3
Value

. 035
Sta .

860
Value

.035

I Bank Sta: Lef~ Right
860

Lengths: Left Channel
192 192

Right
192

Coeff Contr.
.1

Expan.
.3

II CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 283.0 Profile # 1

I



I·
* W.S. Elev (ft) * 1198.94 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.28 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.22 * Reach Len. (ft) * 192.00 * 192.00 * 192.00 *
* E.G. Slope (ft/ft)* 0.000313 * Flow Area (sq ft) * * 11398.35 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 855.83 * Top Width (ft) * * 855.83 * *
* Vel Total (ft/s) * 4.21 * Avg. Vel. (ft/s) * * 4.21 * *
* Max ChI Dpth (ft) * 21.44 * Hydr. Depth (ft) * * 13.32 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 859.36 * *
* Cony. Total (cfs) *2711520.0 * Cony. (cfs) * *2711520.0-* *

II

II *************************************************************************************

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

II ****************************************************** *******************************

I
1

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 283.0 Profile # 2

* W.S. Elev (ft) * 1198.87 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.64 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.50 * Reach Len. (ft) * 192.00 * 192.00 * 192.00 *
* E.G. Slope (ft/ft)* 0.000728 * Flow Area (sq ft) * * 11333.17 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 855.60 * Top Width (ft) * * 855.60 * *
* Vel Total (ft/s) * 6.40 * Avg. Vel. (ft/s) * * 6.40 * *
* Max ChI Dpth (ft) * 21.37 * Hydr. Depth (ft) * * 13.25 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 859.09 * *
* Cony. Total (cfs) *2686299.0 * Cony. (cfs) * *2686299.0 * *
*************************************************************************************

II

II *************************************************************************************

1

Profile # 3Riv Sta: 283.0Reach: ALMAREVISED

II Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

II CROSS SECTION OUTPUT
*************************************************************************************

Left OB * Channel * Right OB *
* 0.035 * *

192.00 * 192.00 * 192.00 *
* 11074.18 * *
*123250.00 * *
* 854.70 * *
* 11.13 * *
* 12.96 * *
* 857.99 * *
*2586963.0 * *

* Element *
* Wt. n-Val. *
* Reach Len. (ft) *
* Flow Area (sq ft) *
* Flow (cfs) *
* Top Width (ft) *
* Avg. Vel. (ft/s) *
* Hydr. Depth (ft) *
* Wetted Per. (ft) *
* Cony. (cfs) *I :

*************************************************************************************

* W.S. Elev (ft) * 1198.57

II * Vel Head (ft) * 1.92
* E.G. Elev (ft) * 1200.49
* E.G. Slope (ft/ft)* 0.002270

I
* Q Total (cfs) *123250.00
* Top Width (ft) * 854.70
* Vel Total (ft/s) * 11.13
* Max ChI Dpth (ft) * 21.07

Crit W.S. (ft) *
Cony. Total (cfs) *2586963.0

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

Elev.
1181

Sta.
412

Elev.
1172.6

Sta.
346

River Station: 91.0

Elev.
1176

Sta.
100

I

II warn~ng - The

Warn~ng - The

I
CROSS SECTION INPUT Reach: ALMAREVISED
Description: LAST DOWNSTREAM SECTION

1Station Elevation Data. num = 8
Sta. Elev. Sta. Elev.

10 1200 20 1181

I



I.
* W.S. Elev (ft) * 1198.94 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.28 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.22 * Reach Len. (ft) * 192.00 * 192.00 * 192.00 *
* E.G. Slope (ft/ft)* 0.000313 * Flow Area (sq ft) * * 11398.35 * *
* Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 855.83 * Top Width (ft) * * 855.83 * *
* Vel Total (ft/s) * 4.21 * Avg. Vel. (ft/s) * * 4.21 * *
* Max ChI Dpth (ft) * 21. 44 * Hydr. Depth (ft) * * 13.32 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 859.36 * *
* Conv. Total (cfs) *2711520.0 * Conv. (cfs) * *2711520.0·* *I *************************************************************************************

II *************************************************************************************

I
I

I
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 283.0 Profile # 2

* W.S. Elev (ft) * 1198.87 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.64 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.50 * Reach Len. (ft) * 192.00 * 192.00 * 192.00 *
* E.G. Slope (ft/ft)* 0.000728 * Flow Area (sq ft) * * 11333.17 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 855.60 * Top Width (ft) * * 855.60 * *
* Vel Total (ft/s) * 6.40 * Avg. Vel. (ft/s) * * 6.40 * *
* Max ChI Dpth (ft) * 21.37 * Hydr. Depth (ft) * * 13.25 * *
* Crit W.S. (ft) * * Wetted Per. (ft) * * 859.09 * *
* Conv. Total (cfs) *2686299.0 * Conv. (cfs) * *2686299.0 * *

I
I

I *************************************************************************************

Profile # 3Riv Sta: 283.0Reach: ALMAREVISED

*************************************************************************************

II Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

II CROSS SECTION OUTPUT
*************************************************************************************
* W.S. Elev (ft) * 1198.57 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1.92 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1200.49 * Reach Len. (ft) * 192.00 * 192.00 * 192.00 *
* E.G. Slope (ft/ft)* 0.002270 * Flow Area (sq ft) * * 11074.18 * *

I
: Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *

Top Width (ft) * 854.70 * Top Width (ft) * * 854.70 * *
* Vel Total (ft/s) * 11.13 * Avg. Vel. (ft/s) * * 11.13 * *
* Max ChI Dpth (ft) * 21.07 * Hydr. Depth (ft) * * 12.96 * *

1* Crit W.S. (ft) * * Wetted Per. (ft) * * 857.99 * *
* Conv. Total (cfs) *2586963.0 * Conv. (cfs) * *2586963.0 * *
*************************************************************************************

The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

Elev.
1181

Sta.
412

Elev.
1172.6

Sta.
346

River Station: 91.0

Elev.
1176

Sta.
100

II

CROSS SECTION INPUT Reach: ALMAREVISED

I
Description: LAST DOWNSTREAM SECTION

Station Elevation Data, num = 8
Sta. Elev. Sta. Elev.

10 1200 20 1181

II

II Warning ­

Warning -

I



I
I 512 1181 630 1182 950 1200

Manning's n Values, num = 3

I Sta. Value Sta. Value Sta. Value
10 .035 10 .035 950 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

I 10 950 0 0 0 .1 .3

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 91.0 Profile # 1
*************************************************************************************

I * W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.15 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.15 * Reach Len. (ft) * * * *
* E.G. Slope (ft/ft) * 0.000120 * Flow Area (sq ft) * * 15700.56 * *

I * Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 921.70 * Top Width (ft) * * 921.70 * *
* Vel Total (ft/s) * 3.06 * Avg. Vel. (ft/s) * * 3.06 * *

I
* Max Ch1 Dpth (ft) * 26.40 * Hydr. Depth (ft) * * 17.03 * *
* Crit W.S. (ft) * 1183.46 * Wetted Per. (ft) * * 933.76 * *
* Cony. Total (cfs) *4374847.0 * Cony. (cfs) * *4374847.0 * *
*************************************************************************************

II Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 91. 0 Profile # 2
*************************************************************************************

* W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.33 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.33 * Reach Len. (ft) * * * *
* E.G. Slope (ft/ft)* 0.000275 * Flow Area (sq ft) * * 15700.56 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 921.70 * Top Width (ft) * * 921.70 * *
* Vel Total (ft/s) * 4.62 * Avg. Vel. (ft/s) * * 4.62 * *
* Max Chl Dpth (ft) * 26.40 * Hydr. Depth (ft) * * 17.03 * *
* Crit W.S. (ft) * 1185.26 * Wetted Per. (ft) * * 933.76 * *
* Cony. Total (cfs) *4374847.0 * Cony. (cfs) * *4374847.0 * *I *************************************************************************************

I
I
I

Profile # 3Riv Sta: 91.0Reach: ALMAREVISED

* W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.96 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.96 * Reach Len. (ft) * * * *
* E.G. Slope (ft/ft)* 0.000794 * Flow Area (sq ft) * * 15700.56 * *
.* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 921.70 * Top Width (ft) * * 921.70 * *
* Vel Total (ft/s) * 7.85 * Avg. Vel. (ft/s) * * 7.85 * *
* Max ChI Dpth (ft) * 26.40 * Hydr. Depth (ft) * * 17.03 * *
* Crit W.S. (ft) * 1188.45 * Wetted Per. (ft) * * 933.76 * *
* Cony. Total (cfs) *4374847.0 * Cony. (cfs) * *4374847.0 * *

I

I
CROSS SECTION OUTPUT
*************************************************************************************

*************************************************************************************

********************************************************************************

II SUMMARY OF MANNING'S N VALUES

******************************************************

* Reach * River Sta. * n1 * n2 * n3 *

I



I
I 512 1181 630 1182 950 1200

Manning's n Values, num = 3

I Sta. Value Sta. Value Sta. Value
10 .035 10 .035 950 .035

Bank Sta: Left Right Lengths: Left Channel Righ,t Coeff Contr. Expan.

I 10 950 0 0 0 .1 .3

Reach: Riv Sta: Profile #CROSS SECTION OUTPUT ALMAREVISED 91. 0 1
*************************************************************************************

I * W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.15 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.15 * Reach Len. (ft) * * * *
* E.G. Slope (ft/ft)* 0.000120 * Flow Area (sq ft) * * 15700.56 * *

I * Q Total (cfs) * 48000.00 * Flow (cfs) * * 48000.00 * *
* Top Width (ft) * 921.70 * Top Width (ft) * * 921.70 * *
* Vel Total (£t/s) * 3.06 * Avg. Vel. (£t/s) * * 3.06 * *
* Max ChI Dpth (ft) * 26.40 * Hydr. Depth (ft) * * 17.03 * *

I * Crit W.S. (ft) * 1183.46 * Wetted Per. (ft) * * 933.76 * *
* Conv. Total (cfs) *4374847.0 * Conv. (cfs) * *4374847.0 * *
*************************************************************************************

II Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

Profile # 2Riv Sta: 91.0Reach: ALMAREVISEDI CROSS SECTION OUTPUT
*************************************************************************************

*

*
*
*
*

*
*
*

*

Channel * Right OB *
0.035 * *

* 15700.56 *
* 72500.00 *
* 921.70 *
* 4.62 *
* 17.03 *
* 933.76 *
*4374847.0 *

Left OB *
*
*

* Element *
* Wt. n-Val. *
* Reach Len. (ft) *
* Flow Area (sq ft) *
* Flow (cfs) *
* Top Width (ft) *
* Avg. Vel. (ft/s) *
* Hydr. Depth (ft) *
* Wetted Per. (ft) *
* Conv. (cfs) *

* W.S. Elev (ft) * 1199.00
* Vel Head (ft) * 0.33
* E.G. Elev (ft) * 1199.33
* E.G. Slope (ft/ft)* 0.000275
* Q Total (cfs) * 72500.00

I * Top Width (ft) * 921.70
* Vel Total (ft/s)* 4.62
* Max ChI Dpth (ft) * 26.40
* Crit W.S. (ft) * 1185.26

I * Conv. Total (cfs) *4374847.0
*************************************************************************************

*

*
*
*

*

*

*
*

*
* 15700.56 *
*123250.00 *
* 921. 70 *
* 7.85 *
* 17.03 *
* 933.76 *
*4374847.0 *

*

CROSS SECTION OUTPUT Reach: ALMAREVISED Riv Sta: 91.0 Profile # 3

I ****************************************************** *******************************
* W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.96 * Wt. n-Val. * * 0.035 * *
* E.G. Elev (ft) * 1199.96 * Reach Len. (ft) *
* E.G. Slope (ft/ft)* 0.000794 * Flow Area (sq ft) *
* Q Total (cfs) *123250.00 * Flow (cfs) *
* Top Width (ft) * 921.70 * Top Width (ft) *

I
: Vel Total (ft/s) * 7.85 * Avg. Vel. (ft/s) *

Max ChI Dpth (ft) * 26.40 * Hydr. Depth (ft) *
* Crit W.S. (ft) * 1188.45 * Wetted Per. (ft) *
* Conv. Total (cfs) *4374847.0 * Conv. (cfs) *
*************************************************************************************

********************************************************************************

I SUMMARY OF MANNING'S N VALUES

******************************************************

I
* Reach * River Sta. * nl * n2 * n3 *

I



I
II ******************************************************

*ALMAREVISED * 1239.0 * .035* .035* .035*
*ALMAREVISED * 913.0 * .035* .035* .035*

lJVl.Go n o'V'----r rJ*ALMAREVISED * 901. 6 * .035* .035* .035* '7
*ALMAREVISED * 756.0 * .035* .035* .035* ~ ,.. cvy .....
*ALMAREVISED * 568.0 * .035* .035* .035*
*ALMAREVISED * 562.0 * Bridge* * *

I *ALMAREVISED * 459.0 * .035* .035* .035*
*ALMAREVISED * 283.0 * .035* .035* .035*
*ALMAREVISED * 91. 0 * .035* .035* .035*

I
******************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

******************************************************

* Reach * River Sta. * Left * Channel * Right *

I *ALMAREVISED * 1239.0 * 326* 326* 326* C",~5
*ALMAREVISED * 913.0 * 11.4* 11.4* 11.4* f\v

(,~~"'~*ALMAREVISED * 901. 6 * 145.6* 145.6* 145.6*
*ALMAREVISED * 756.0 * 188* 188* 188* \,.. 7
*ALMAREVISED * 568.0 * 109* 109* 109* oJ.,.l~~.I- .
*ALMAREVISED * 562.0 * Bridge* * *
*ALMAREVISED * 459.0 * 176* 176* 176*
*ALMAREVISED * 283.0 * 192* 192* 192*
*ALMAREVISED * 91.0 * 0* 0* 0*
******************************************************

********************************************************************************

II SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

*********************************************
* Rea'ch * River Sta. * Contr. * Expan. *
*********************************************
*ALMAREVISED * 1239.0 * .1* .3*
*ALMAREVISED * 913.0 * .1* .3* 1*ALMAREVISED * 901.6 * .1* .3* r*ALMAREVISED * 756.0 * .1* .3*
*ALMAREVISED * 568.0 * .1* .3*
*ALMAREVISED * 562.0 * Bridge* *
*ALMAREVISED * 459.0 * .1* .3*
*ALMAREVISED * 283.0 * .1* .3*
*ALMAREVISED * 91. 0 * .1* .3*II *********************************************

Profile Output Table - Standard Table 1
******************************************************************************************

(ft/s)*(ft/ft)*(ft)

*E.G. Elev *E.G. Slope * Vel Chnl

*(ft)*(ft)

II **************************************
* River Sta. * Q Total *Min Ch El *W.S. Elev *Crit W.S.
*Flow Area *Top Width *Froude # Chl *
* * (cfs) * (ft) *

I * (sq ft) * (ft) * *
******************************************************************************************
**************************************

I

* 1239.0 * 48000.00 * 1194.00 * 1201.50 * 1207.34 * 1350.99 * 2.955987 * 98.12
* 489.20 * 312.04 * 13.81 *
* 1239.0 * 72500.00 * 1194.00 * 1202.00 * 1209.10 * 1386.75 * 3.262699 * 109.08
* 664.66 * 389.81 * 14.72 *
* 1239.0 *123250.00 * 1194.00 * 1203.50 * 1212.15 * 1326.70 * 1.221493 * 89.07

I



I
I ******************************************************

*ALMAREVISED * 1239.0 * .035* .035* .035*
*ALMAREVISED * 913.0 * .035* .035* .035*

I *ALMAREVISED * 901. 6 * .035* .035* .035*
*ALMAREVISED * 756.0 * .035* .035* .035*
*ALMAREVISED * 568.0 * .035* .035* .035*
*ALMAREVISED * 562.0 * Bridge* * *
*ALMAREVISED * 459.0 * .035* .035* .035*
*ALMAREVISED * 283.0 * .035* .035* .035*
*ALMAREVISED * 91. 0 * .035* 0- - * .035*• .j:l

I
******************************************************

********************************************************************************

SUMMARY OF REACH LENGTHS

******************************************************

* Reach * River Sta. * Left * Channel * Right *

I *ALMAREVISED * 1239.0 * 326* 326* 326*
*ALMAREVISED * 913.0 * 11. 4* 11.4* 11.4*
*ALMAREVISED * 901. 6 * 145.6* 145.6* 145.6*
*ALMAREVISED * 756.0 * 188* 188* 188*
*ALMAREVISED * 568.0 * 109* 109* 109*
*ALMAREVISED * 562.0 * Bridge* * *
*ALMAREVISED * 459.0 * 176* 176* 176*
*ALMAREVISED * 283.0 * 192* 192* 192*
*ALMAREVISED * 91. 0 * 0* 0* 0*
******************************************************

I
********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

I
*********************************************
* Reach * River Sta. * Contr.* Expan. *
*********************************************
*ALMAREVISED * 1239.0 * .1* .3*

I
*ALMAREVISED * 913.0 * .1* .3*
*ALMAREVISED * 901.6 * .1* .3* X'" )e,C5
*ALMAREVISED * 756.0 * .1* .3*

} CLae-Lc..-*ALMAREVISED * 568.0 * .1* .3* ~~*ALMAREVISED * 562.0 * Bridge* * G\..-v--
J

*ALMAREVISED * 459.0 * .1* .3*
*ALMAREVISED * 283.0 * .1* .3*
*ALMAREVISED * 91. 0 * .1* .3*

I *********************************************

Profile Output Table - Standard Table 1
******************************************************************************************
**************************************

(ft/s)*(ft/ft)*(ft)

*E.G. Elev *E.G. Slope * Vel Chnl

*(ft)*(ft)

* River Sta. * Q Total *Min Ch EI *W.S. Elev *Crit W.S.
*Flow Area *Top Width *Froude # ChI *
* * (cfs) * (ft) *
* (sq ft) * (ft) * *
******************************************************************************************
**************************************

I

* 1239.0 * 48000.00 * 1194.00 * 1201.50 * 1207.34 * 1350.99 * 2.955987 * 98.12
* 489.20 * 312.04 * 13.81 *
* 1239.0 * 72500.00 * 1194.00 * 1202.00 * 1209.10 * 1386.75 * 3.262699 * 109.08
* 664.66 * 389.81 * 14.72 *
* 1239.0 *123250.00 * 1194.00 * 1203.50 * 1212.15 * 1326.70 * 1. 221493 * 89.07

I



I. . \ •

1383.68 * 526.51 * 9.68 *
* * * * * * * *
* * * *

I ** 913.0
1436.63 *

* 913.0
* 1794.31 *

I *
* 913.0

2945.51 *

* 48000.00 *
376.38 *

* 72500.00 *
406.13 *

*123250.00 *
471.13 *

1190.60 * 1198.05 *
3.01 *

1190.60 * 1198.97 *
3.39 *

1190.60 * 1201.56 *
2.95 *

1202.22 *

1204.56 *

1208.19 *

1215.39 *

1224.32 *

1228.75 *

0.103964 *

0.125149 *

0.084558 *

33.41

40.41

41.84

* * * * * * * *
*1*

* 901. 6
* 1521. 07 *
* 901. 6

I * 1877.36 *
* 901. 6
* 3032.49 *

*
* 48000.00 *

383.63 *
* 72500.00 *

412.75 *
*123250.00 *

484.78 *

*
1190.60 * 1198.28 *

2.79 *
1190.60 * 1199.17 *

3.19 *
1190.60 * 120L.73 *

2.86 *

1202.27 *

1204.62 *

1208.08 *

1213.74 *~0.088164 *

1222.33 * 0.109985 *

1227.38 * 0.079714 *

31. 56

38.62

40.64

* * * * * * * *
*1*

* 756.0
* 1692.26 *
* 756.0

I * 2201. 02 *
* 756.0
* 11114.61 *

*
* 48000.00 *

288.92 *
* 72500.00 *

330.41 *
*123250.00 *

523.00 *

*
1183.00 * 1191.77 *

2.07 *
1183.00 * 1193.41 *

2.25 *
1183.00 * 1213.50 *

0.42 *

1195.60 *

1198.20 *

*

1204.26 *

1210.26 *

1215.41 *

0.042536 *

0.048331 *

0.001219 *

28.36

32.94

11. 09

* * * * * * * *
*

0.007071 * 17.34
'-----

0.001427 * 12.78

I *
* 568.0
* 4187.83 *
* 568.0

I * 4181. 52 *
* 568.0
* 9644.92 *

*
* 48000.00 *

386.02 *
* 72500.00 *

385.95 *
*123250.00 *

404.00 *

*
1185.70 * 1198.95 *

0.61 *
1185.70 * 1198.93 *

0.93 *
1185.70 * 1212.56 *

0.46 *

1195.80 *

1198.36 *

1202.88 *

1200.99 *

1203.60 *

1215.10 *

0.003085 * 11.46

I : *
* 459.0
* 8912.92 *

I * 459.0
* 8799.69 *
* 459.0
* 8276.32 *
*

* 48000.00 *
799.00 *

* 72500.00 *
799.00 *

*123250.00 *
799.00 *

*
* *
*

1179.00 * 1198.90 *
0.28 *

1179.00 * 1198.76 *
0.44 *

1179.00 * 1198.10 *
0.82 *

5.39

8.24

14.89

*

*

*

*

0.001606 *

0.005682 *

0.000675 *

*

*

*

*

1199.35 *

1201. 55 *

1199.81 *

*

*

*

*

*

*

*

*

*

*

*
*

*

**

*

*

*

*
Bridge *

*

*

*

*

*

*

**
I :

* 562.0

* * * *

*

* 48000.00 *
855.83 *

* 72500.00 *
855.60 *

*123250.00 *
854.70 *

* 283.0
* 11398.35 *

I * 283.0
*11333.17 *
* 283.0
* 11074.18 *

I : *
*

*

1177.50 *
0.20 *

1177.50 *
0.31 *

1177.50 *
0.54 *

*
*

1198.94 *

1198.87 *

1198.57 *

*

*

*

*

*

1199.22 *

1199.50 *

1200.49 *

*

0.000313 *

0.000728 *

0.002270 *

*

4.21

6.40

11.13

* 91.0

I
: 15700.56 *

91. 0
* 15700.56 *
* 91.0I * 15700.56 *

II

* 48000.00 *
921. 70 *

* 72500.00 *
921. 70 *

*123250.00 *
921. 70 *

1172.60 *
0.13 *

1172.60 *
0.20 *

1172.60 *
0.34 *

1199.00 *

1199.00 *

1199.00 *

1183.46 *

1185.26 *

1188.45 *

1199.15 *

1199.33 *

1199.96 *

0.000120 *

0.000275 *

0.000794 *

3.06

4.62

7.85



I, . \ •

* 1383.68 *
* *

526.51 *
*

9.68 *
* * * * *

* * * *
* 48000.00 *

376.38 *
* 72500.00 *

406.13 *
*123250.00 *

471.13 *

1190.60 * 1198.05 *
3.01 *

1190.60 * 1198.97 *
3.39 *

1190.60 * 1201.56 *
2.95 *

I ** 913.0
1436.63 *

* 913.0

1*: 1794.31 *
913.0

2945.51 *
* * * * *

1202.22 *

1204.56 *

1208.19 *

*

1215.39 *

1224.32 *

1228.75 *

*

0.103964 *

0.125149 *

0.084558 *

*

33.41

40.41

41.84

*
* 48000.00 *

383.63 *
* 72500.00 *

412.75 *
*123250.00 *

484.78 *

1190.60 * 1198.28 *
2.79 *

1190.60 * 1199.17 *
3.19 *

1190.60 * 120L.73 *
2.86 *

1** 901.6
* 1521. 07 *
* 901.6

1* 1877.36 *
* 901. 6
* 3032.49 *
* *

*

* *

*

*

1202.27 *

1204.62 *

1208.08 *

*

1213.74 *

1222.33 *

1227.38 *

*

0.088164 *

0.109985 *

0.079714 *

*

31. 56

38.62

40.64

*1** 756.0
* 1692.26 *
* 756.0
* 2201. 02 *
* 756.0
* 11114.61 *

*
* 48000.00 *

288.92 *
* 72500.00 *

330.41 *
*123250.00 *

523.00 *

*
1183.00 * 1191.77 *

2.07 *
1183.00 * 1193.41 *

2.25 *
1183.00 * 1213.50 *

0.42 *

1195.60 *

1198.20 *

*

1204.26 *

1210.26 *

1215.41 *

0.042536 *

0.048331 *

0.001219 *

28.36

32.94

11. 09

* * * * * * * *

*

0.003085 * 11.46

0.007071 * 17.34
'---

0.001427 * 12.78

*

1203.60 *

1215.10 *

1200.99 *

*

1195.80 *

1198.36 *

1202.88 *

*

1212.56 *

1198.93 *

1198.95 *
*

*

1185.70 *
0.61 *

1185.70 *
0.93 *

1185.70 *
0.46 *

**
*

*
* 48000.00 *

386.02 *
* 72500.00 *

385.95 *
*123250.00 *

404.00 *
*

*

*
*
*

1*
* 568.0
* 4187.83 *

1
* 568.0
* 4181. 52 *
* 568.0
* 9644.92 *

* 562.0
* *

* Bridge *
*

*
*

* * * *

* 48000.00 *
799.00 *

* 72500.00 *
799.00 *

*123250.00 *
799.00 *

I : *
* 459.0
* 8912.92 *

I * 459.0
* 8799.69 *
* 459.0
* 8276.32 *

* *
*

* *
*

1179.00 * 1198.90 *
0.28 *

1179.00 *. 1198.76 *
0.44 *

1179.00 * 1198.10 *
0.82 *

*

*

*

*

*

1199.35 *

1199.81 *

1201. 55 *

*

0.000675 *

0.001606 *

0.005682 *

5.39

8.24

14.89

* * * * * * * *
* * * *

*

* 48000.00 *
855.83 *

* 72500.00 *
855.60 *

*123250.00 *
854.70 *

* 283.0
* 11398.35 *

1*283.0
* ·11333.17 *
* 283.0
* 11074.18 *

I: *
*

*

1177.50 * 1198.94 *
0.20 *

1177.50 * 1198.87 *
0.31 *

1177.50 * 1198.57 *
0.54 *

* *
*

*

*

*

*

1199.22 *

1199.50 *

1200.49 *

*

0.000313 *

0.000728 *

0.002270 *

*

4.21

6.40

11.13

* 91.0
* 15700.56 *
* 91.0
* 15700.56 *
* 91.0I * 15700.56 *

* 48000.00 *
921. 70 *

* 72500.00 *
921. 70 *

*123250.00 *
921. 70 *

1172.60 * 1199.00 *
0.13 *

1172.60 * 1199.00 *
0.20 *

1172.60 * 1199.00 *
0.34 *

1183.46 *

1185.26 *

1188.45 *

1199.15 *

1199.33 *

1199.96 *

0.000120 *

0.000275 *

0.000794 *

3.06

4.62

7.85

I



I •

I *******************.***********************************************************************
**************************************

I, Profile Output Table - Standard Table 2
******************************************************************************************
*************************

******************~***********************************************************************

*************************

*

*

*

*

*

*

*

*

*

*

*

*

(cfs) *

Q Left *Q

*

*

*

*

*

0.00 *

0.00 *

0.00 *

0.47 *

0.56 *

0.66 *

(ft)

0.06 *

0.90 *

1. 89 *

39.65 *

47.80 *

28.80 *

*

*

*

*

*

0.00 *

0.00 *

(ft)

8.61 *

0.00 *

0.25 *

1.09 *

1.34 *

0.93 *

10.18 *

95.97 *

69.14 *

114.56 *

(ft) *

*.

1.91 *

*

*

*

25.35 *

17.33 *

23.16 *

12.49 *

25.65 *

27.19 *

15.46 *

16.85 *

149.49 *

184.75 *

123.20 *

*

*

*

*

*

*

*

*

*

*

*

*

Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss *
*Top Width *
(ft) * (ft) *

(ft) *

1350.99 * 1201.50 *
* 312.04 *

1386.75 * 1202.00 *
* 389.81 *

1326.70 * 1203.50 *
* 526.51 *

1215.39 * 1198.05 *
* 376.38 *

1224.32 * 1198.97 *
* 406.13 *

1228.75 * 1201.56 *
* 471.13 *

1204.26 * 1191.77 *
* 288.92 *

1210.26 * 1193.41 *
* 330.41 *

1215.41 * 1213.50 *
* 523.00 *

1213.74 * 1198.28 *
* 383.63 *

1222.33 * 1199.17 *
* 412.75 *

1227.38 * 1201.73 *
* 484.78 *

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

(cfs) *
*

*

*
*

*

*

*

* River Sta. *E.G.
Channel * Q Right

* 1239.0 *
48000.00 *
* 1239.0 *
72500.00 *
* 1239.0 *
*123250.00 *

(cfs) *

* 913.0
48000.00 *
* 913.0
72500.00 *
* 913.0
*123250.00 *

* 901. 6
48000.00 *
* 901. 6
72500.00 *
* 901. 6
*123250.00 *
*

* 756.0
48000.00 *
* 756.0
72500.00 *
* 756.0
*123250.00 *
*

I

I

I

I

I

I

I

I

I

I

* 568.0
48000.00 *
* 568.0
72500.00 *
* 568.0
*123250.00 *
*

1200.99 * 1198.95 *
* 386.02 *

1203.60 * 1198.93 *
* 385.95 *

1215.10 * 1212.56 *
* 404.00 *I

* *

*

*

*

* *
*

*

2.04 *

4.67 *

2.54 *

*

*

*

*

*

*

*

*

*

*

*

*

I
* 562.0
*
*
*

*

*

*

*

Bridge *
*

*
*

*

*

*

*

*

*

*

*

*

*

I
I

* 459.0
48000.00 *
* 459.0
72500.00 *
* 459.0

*

*

*

1199.35 * 1198.90 *
* 799.00 *

1199.81 * 1198.76 *
* 799.00 *

1201.55 * 1198.10 *

0.45 *

1.05 *

3.44 *

0.08 *

0.18 *

0.60 *

0.05 *

0.13 *

0.45 *

*

*

I ., ......



I
I

..

******************~***********************************************************************

**************************************

I Profile Output Table - Standard Table 2
. ******************************************************************************************

*************************
* River Sta. *E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q
Channel * Q Right *Top Width *
* * (ft) * (ft) * (ft) * (ft) * (ft) * (cfs) *
(cfs) * (cfs) * (ft) *
******************************************************************************************
*************************

I * * * *
* * *
* 913.0 * 1215.39 * 1198.05 *
48000.00 * * 376.38 *

I * 913.0 * 1224.32 * 1198.97 *
72500.00 * * 406.13 *
* 913.0 * 1228.75 * 1201. 56 *
*123250.00 * * 471.13 *

I * * * *
* * *
* 901. 6 * 1213.74 * 1198.28 *
48000.00 * * 383.63 *

I * 901. 6 * 1222.33 * 1199.17 *
72500.00 * * 412.75 *
* 901. 6 * 1227.38 * 1201. 73 *
*123250.00 * * 484.78 *

I * * * *
* * *
* 756.0 * 1204.26 * 1191.77 *

I
48000.00 * * 288.92 *
* 756.0 * 1210.26 * 1193.41 *
72500.00 * * 330.41 *
* 756.0 * 1215.41 * 1213.50 *

I
*123250.00 * .* 523.00 *
* * * *
* *. *
* 568.0 * 1200.99 * 1198.95 *

I 48000.00 * * 386.02 *
* 568.0 * 1203.60 * 1198.93 *
72500.00 * * 385.95 *
* 568.0 * 1215.10 * 1212.56 *

I *123250.00 * * 404.00 *
* * * *
* * *
* 562.0 * Bridge * *

I * * *
* * * *
* * *
* 459.0 * 1199.35 * 1198.90 *

I 48000.00 * * 799.00 *
* 459.0 * 1199.81 * 1198.76 *
72500.00 * * 799.00 *

I
* 459.0 * 1201. 55 * 1198.10 *

I

I
I
I

* 1239.0 * 1350.99 * 1201. 50 *
48000.00 * * 312.04 *
* 1239.0 * 1386.75 * 1202.00 *
72500.00 * * 389.81 *
* 1239.0 * 1326.70 * 1203.50 *
*123250.00 * * 526.51 *

149.49 * 0.00 * 0.00 *

184.75 * 0.00 * 0.00 *

123.20 * 0.00 * 0.00 *

* * *

17.33 * 95.97 * 39.65 *

25.35 * 114.56 * 47.80 *

27.19 * 69.14 * 28.80 *

* * *

15.46 * 1.09 * 0.56 *

23.16 * 1.34 * 0.66 *

25.65 * 0.93 * 0.47 *

*. * *

12.49 * 8.61 * 0.90 *

16.85 * 10.18 * 1.89 *

1.91 * 0.25 * 0.06 *

* * *

2.04 * * *

4.67 * * *

2.54 * * *

* * *

* * *

* * *

0.45 * 0.08 * 0.05 *

1.05 * 0.18 * 0.13 *

3.44 * 0.60 * 0.45 *

*

*

*

*

*

.*

*

*

*

*

*

*

*

*

*

*

*

*

*



I •

I :123250.00 *
*

*
*

799.00 *
* * * * *

* * *

*

*

*

*

*

*

0.00 *

0.00 *

0.09 *

0.00 *

0.29 *

0.04 *

*

0.00 *

0.00 *

0.00 *

0.04 *

0.08 *

0.24 *

*

0.33 *

0.96 *

0.28 *

0.15 *

0.64 *

1.92 *

**
*

1199.15 * 1199.00 *
* 921. 70 *

1199.33 * 1199.00 *
* 921. 70 *

1199.96 * 1199.00 *
* 921. 70 *

1199.22 * 1198.94 *
* 855.83 *

1199.50 * 1198.87 *
* 855.60 *

1200.49 * 1198.57 *
* 854.70 *

*

*

*

*

*

*

*

*
*
*

I
* 91. 0
48000.00 *
* 91. 0

I
72500.00 *
* 91.0
*123250.00 *

I

I * 283.0
48000.00 *
* 283.0
72500.00 *
* 283.0
*123250.00 *

I
I
I

******************************************************************************************
*************************

Profile Output Table - six XS Bridge
******************************************************************************************
************************************
* River Sta. *E.G. Elev *W.S. Elev *Crit W.S. *Frctn Loss *C & E Loss *Top Width * Q
Left *Q Channel * Q Right * Vel Chnl *
* * (ft) * (ft) * (ft) *, (ft) * (ft) * (ft) *
(cfs) * (cfs) * (cfs) * (ft/s) *
***********************************************************************************'*******
************************************

*

288.92 *

330.41 *

523.00 *

*

1.89 *

0.06 *

0.90 *

*

8.61 *

0.25 *

10.18 *

**

1204.26 * 1191.77 * 1195.60 *
* 28.36 *

1210.26 * 1193.41 * 1198.20 *
* 32.94 *

1215.41 * 1213.50 * *
* 11.09 *

* * **

*

*

**

* 756.0

I.
* 48000.00 *
* 756.0 *
* 72500.00 *
* 756.0I :123250 ..00 *

*

*

*

* 568.0

I * 48000.00 *
* 568.0 *
* 72500.00 *

I
* 568.0
*123250.00 *
*

1200.99 *
*

1203.60 *
*

1215.10 *
*

*

1198.95 * 1195.80 *
11.46 *
1198.93 * 1198.36 *
17.34 *
1212.56 * 1202.88 *
12.78 *

* *

*

*

*

*

*

*

*

*

386.02 *

385.95 *

404.00 *

*
* * * *

I * 562.0 BU*
* 48000.00 *
* 562.0 BU*
* 72500.00 *

II : 562.0 ~U*

* *

1200.99 *
*

1203.60 *
*

1215.10 *
*

*

1198.95 * 1196.02 *
* -1198.93 * 1198.67 *
*

1212.56 * 1203.18 *
*

* *

*

*

*

*

*

*

*

*

*

*

*

*
* * * *

I * 562.0 BD*
* 48000.00 *
* 562.0 BD*
* 72500.00 *II : 562.0 ~D*

* *

1200.99 *
*

1203.60 *
*

1201. 98 *
*

*

1198.90 *
*

1198.76 *
*

1198.10 *
*

*

1192.80 *

1194.46 *

1197.24 *

*

*

*

*

*

*

*

*

*

*

*

*

*
* * *

I



I ..

I *123250.00 *
* *

* 799.00 *
* * * * * *

*

*

**

0.09 *

0.04 *

0.29 *

*

0.04 *

0.24 *

0.08 *

""

0.64 *

0.28 *

1.92 *

**

*
1199.22 * 1198.94 *

* 855.83 *
1199.50 * 1198.87 *

* 855.60 *
1200.49 * 1198.57 *

* 854.70 *

*

*

*

*

**

*

* 283.0
48000.00 *
* 283.0
72500.00 *

I, * 283.0
, *123250.00 *

I

*

*

0.00 *

0.00 *

0.00 *

0.00 *

0.00 *

0.00 *

0.96 *

0.33 *

0.15 *
*

1199.15 * 1199.00 *
* 921. 70 *

1199.33 * 1199.00 *
* 921. 70 *

1199.96 * 1199.00 *
* 921. 70 *

*

*

*

**
* 91. 0
48000.00 *
* 91. 0

'72500.00 *

I * 91.0
*123250.00 *

I

I
******************************************************************************************
*************************

Profile Output Table - six XS Bridge
******************************************************************************************

Q

(ft) *(ft) *(ft) *(ft) *

************************************
I
I ************************************

* River Sta. *E.G. Elev *W.S. Elev *Crit W.S. *Frctn Loss *C & E Loss *Top Width *
Left *Q Channel * Q Right * Vel Chnl *
* * (ft) * (ft) *
(cfs) * (cfs) * (cfs) * (ft/s) *
***********************************************************************************'*******

* 1204.26 *

*

523.00 *

288.92 *

330.41*

*

0.90 *

0.06 *

1.89 *

*

0.25 *

8.61 *

10.18 *

*

*

1198.20 *

1195.60 *

*
*

1191.77 *
28.36 *
1193.41 *
32.94 *
1213.50 *
11. 09 *

*

*

*

1215.41 *
*

1210.26 *
*

*

*

**

* 756.0
* 48000.00 *
* 756.0
* 72500.00 *
* 756.0I :123250; 00 * *

I

* 568.0

I * 48000.00 *
* 568.0
* 72500.00 *

I , ** 568.0
*123250.00 *

*

*

*

*

1200.99 *
*

1203.60 *
*

1215.10 *
*

*

1198.95 *
11.46 *
1198.93 *
17.34 *
1212.56 *
12.78 *

*

1195.80 *

1198.36 *

1202.88 *

*

*

*

*

*

*

*

*

*

386.02 *

385.95 *

404.00 *

*
* * * *

I
* 562.0 BU* 1200.99 * 1198.95 * 1196.02 *
* 48000.00 * * *
* 562.0 BU* 1203.60 * 1198.93 * 1198.67 *
* 72500.00 * * *

I * 562.0 BU* 1215.10 * 1212.56 * 1203.18 *
* * * *
* * * * *

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

**

1197.24 *

1192.80 *

1194.46 *

*

*

*

*

* *
1201.98 * 1198.10 *

1203.60 * 1198.76 *
* *

1200.99 * 1198.90 *
* *

*

**

*

I * 562.0 BD*
* 48000.00 *
* 562.0 BD*

I
* 72500.00 *
* 562.0 BD*
* *

I
* * * *

I



I .. .'

*

855.83 *

854.70 *

855.60 *

799.00 *

799.00 *

799.00 *

*

0.29 *

0.45 *

0.05 *

0.04 *

0.09 *

0.13 *

*

0.24 *

0.60 *

0.08 *

0.04 *

0.08 *

0.18 *

*

*

*

*

*

*

*
*

*

1198.94 *
4.21 *

1198.87 *
6.40 *

1198.57 *
11.13 *

*
*

1200.49 *
*

1199.35 * 1198.90 *
* 5.39 *

1199.81 * 1198.76 *
* 8.24 *

1201.55 * 1198.10 *
* 14.89 *

1199.22 *
*

1199.50 *
*

*

*

*

*

*

*
*

I * 459.0
* 48000.00 *
* 459.0

I * 72500.00 *
* 459.0 *
*123250.00 *
*1*
* 283.0
* 48000.00 *

I ** 283.0
72500.00 *

* 283.0
*123250.00 *

I ******************************************************************************************
************************************

(ft)(ft) *(ft) *(ft) *(ft) *(ft) *(ft) **

Profile Output Table - Bridge Comparison

I ******************************************************************************************
*************
* River Sta. *E.G. Elev *W.S. Elev *Energy EG *Momen. EG *Yarnell EG * WSPRO EG * Prs 0 EG
*Prs/Wr EG *

1*
* (ft) *
******************************************************************************************
*************

1225.78

*

*

*1211.66 *

1203.60 *

1200.99 **

*

*1210.96 *1212.56 *1215.10 *

* 1200.99 * 1198.95 * 1200.45 *

* 1203.60 * 1198.93 * 1204.23 *

*

*

*
* 562.0
* 1215.10 *
******************************************************************************************

*

I : 562.0

* 562.0

I
I

*************

Profile Output Table - HEC-FDA
***********************************************

I
* River Sta. * Q Total *Min Ch El *W.S. Elev *
* * (cfs) * (ft) * (ft) *
***********************************************
* 1239.0 * 48000.00 * 1194.00 * 1201.50 *

I * 1239.0 * 72500.00 * 1194.00 * 1202.00 *
* 1239.0 *123250.00 * 1194.00 * 1203.50 *
* * * * *
* 913.0 * 48000.00 * 1190.60 * 1198.05 *

I * 913.0 * 72500.00 * 1190.60 * 1198.97 *
* 913.0 *123250.00 * 1190.60 * 1201. 56 *
* * * * *
* 901. 6 * 48000.00 * 1190.60 * 1198.28 *

I * 901. 6 * 72500.00 * 1190.60 * 1199.17 *
* 901.6 *123250.00 * 1190.60 * 1201. 73 *
* * * * *
* 756.0 * 48000.00 * 1183.00 * 1191.77 *

I * 756.0 * 72500.00 * 1183.00 * 1193.41 *
* 756.0 *123250.00 * 1183.00 * 1213.50 *
* * .* * *

I
* 568.0 * 48000.00 * 1185.70 * 1198.95 *
* 568.0 * 72500.00 * 1185.70 * 1198.93 *
* 568.0 *123250.00 * 1185.70 * 1212.56 *
* * * * *

I * 562.0 * Bridge * * *

I



I .. .'

*

*

*

*

1199.35 * 1198.90 * * 0.08 * 0.05 * 799.00 *
* 5.39 *

1199.81 * 1198.76 * * 0.18 * 0.13 * 799.00 *
* 8.24 *

1201.55 * 1198.10 * * 0.60 * 0.45 * 799.00 *
* 14.89 *

* * * * * *
* *

1199.22 * 1198.94 * * 0.04 * 0.04 * 855.83 *
* 4.21 *

1199.50 * 1198.87 * * 0.08 * 0.09 * 855.60 *
* 6.40 *

1200.49 * 1198.57 * * 0.24 * 0.29 * 854.70 *
* 11.13 *

I * 459.0
* 48000.00 *
* 459.0

I * 72500.00 *
* 459.0 *
*123250.00 *

II : 283.0 *:
* 48000.00 *

I * 283.0
* 72500.00 *
* 283.0
*123250.00 *

I ******************************************************************************************
************************************

(ft)(ft) *(ft) *(ft) *(ft) *(ft) *(ft) *

*E.G. Elev *W.S. Elev *Energy EG *Momen. EG· *Yarnell EG * WSPRO EG * Prs 0 EG

*

Profile Output Table - Bridge Comparison
******************************************************************************************
*************I
* River Sta.
*Prs/Wr EG *

I **
(ft) *

******************************************************************************************

* 562.0 * 1200.99 * 1198.95 * 1200.45 * * 1200.99 * *
* *
* 562.0 * 1203.60 * 1198.93 * 1204.23 * * 1203.60 * *
* *
* 562.0 * 1215.10 * 1212.56 * 1210.96 * * 1211. 66 * * 1225.78
* 1215.10 *
******************************************************************************************

I

*************

I

I
*************

Profile Output Table - HEC-FDA
***********************************************

I * River Sta. * Q Total *Min Ch El *W.S. Elev *
* * (cfs) * (ft) * (ft) *
***********************************************

I
I
I
I
I
I

* 1239.0 * 48000.00 * 1194.00 * 1201. 50 *
* 1239.0 * 72500.00 * 1194.00 * 1202.00 *
* 1239.0 *123250.00 * 1194.00 * 1203.50 *
* * * * *
* 913.0 * 48000.00 * 1190.60 * 1198.05 *
* 913.0 * 72500.00 * 1190.60 * 1198.97 *
* 913.0 *123250.00 * 1190.60 * 1201. 56 *
* * * * *
* 901. 6 * 48000.00 * 1190.60 * 1198.28 *
* 901.6 * 72500.00 * 1190.60 * 1199.17 *
* 901. 6 *123250.00 * 1190.60 * 1201. 73 *
* * * * *
* 756.0 * 48000.00 * 1183.00 * 1191.77 *
* 756.0 * 72500.00 * 1183.00 * 1193.41 *
* 756.0 *123250.00 * 1183.00 * 1213.50 *
* * * * *
* 568.0 * 48000.00 * 1185.70 * 1198.95 *
* 568.0 * 72500.00 * 1185.70 * 1198.93 *
* 568.0 *123250.00 * 1185.70 * 1212.56 *
* * * * *
* 562.0 * Bridge * * *

I



I
I
I
I
I

I

••

* * * * *
* 459.0 * 48000.00 * 1179.00 * 1198.90 *
* 459.0 * 72500.00 * 1179.00 * 1198.76 *
* 459.0 *123250.00 * 1179.00 * 1198.10 *
* * * * *
* 283.0 * 48000.00 * 1177.50 * 1198.94 *
* 283.0 * 72500.00 * 1177.50 * 1198.87 *
* 283.0 *123250.00 * 1177.50 * 1198.57 *
* * * * *
* 91.0 * 48000.00 * 1172.60 * 1199.00 *
* 91.0 * 72500.00 * 1172.60 * 1199.00 *
* 91. 0 *123250.00 * 1172.60 * 1199.00 *
***********************************************

I
Profile Output Table - Bridge Only
******************************************************************************************
*****************

Q

(ft) *(cfs) *

Q Total *Min Top Rd *

(ft) *(sq ft) *(f·t) *(ft) *

* River Sta. *E.G. Elev *Min EI Prs *Opening Area * Prs 0 WS *

I weir * Delta EG *
* *
(cfs) * (ft) *
******************************************************************************************

I
I

*****************
* 562.0 * 1200.99 * 1203.19 * 5623.53 * * 48000.00 * 1206.83 *
* 1.64 *
* 562.0 * 1203.60 * 1203.19 * 5623.53 * * 72500.00 * 1206; 83 .-*
* 3.79 *
* 562.0 * 1215.10 * 1203.19 * 5623.53 * 1224.66 *123250.00 * 1206.83' *
24970.76 * 13 .55 *

I ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan

******************************************************************************************
*****************

Plan 01

******************************************************************************** ,
'} • , Q

I'\ O~ j ~~;~/,'1
f /(I~

Summary for Profiles:1,2,3

Reach: ALMAREVISED Riv Sta: 91.0 Profile: 1
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section
slice/secant method to find critical depth.

Reach: ALMAREVISED Riv Sta: 283.0 Profile: 1
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: ALMAREVISED Riv Sta: 283.0 Profile: 2
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: ALMAREVISED Riv Sta: 283.0 Profile: 3
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Reach: ALMAREVISED Riv Sta: 459.0 Profile: 1

Warning - The cross-section end points had to be extended vertically for the
computed water surface.

I

I

I
I

I

I
I
I
I



I ...,
* * * *
* 48000.00 * 1179.00 * 1198.90 *
* 72500.00 * 1179.00 * 1198.76 *
*123250.00 * 1179.00 * 1198.10 *
* * * *
* 48000.00 * 1177.50 * 1198.94 *
* 72500.00 * 1177.50 * 1198.87 *
*123250.00 * 1177.50 * 1198.57 *
* * * *
* 48000.00 * 1172.60 * 1199.00 *
* 72500.00 * 1172.60 * 1199.00 *
*123250.00 * 1172.60 * 1199.00 *

* 91. 0

I
* 91.0
* 91. 0
***********************************************

I *
* 459.0
* 459.0I : 459.0

* 283.0
* 283.0II : 283.0

I
Profile Output Table - Bridge Only
******************************************************************************************
*****************

Q

(ft) *(cfs) *(ft) *(sq ft) *(ft) *

* River Sta. *E.G. Elev *Min EI Prs *Opening Area * Prs 0 WS * Q Total *Min Top Rd *

I w*eir * Delta E*G *
(ft) *

(cfs) * (ft) *
******************************************************************************************

I *****************
* 562.0 * 1200.99 * 1203.19 * 5623.53* * 48000.00 * 1206.83 *
* 1.64 *
* 562.0 * 1203.60 * 1203.19 * 5623.53 * * 72500.00 * 1206.83 --*

II * 3.79 *
* 562.0 * 1215.10 * 1203.19 * 5623.53 * 1224.66 *123250.00 * 1206.83; *
24970.76 * 13.55 *
******************************************************************************************II *****************

Plan 01

******************************************************************************** ;,',..'." . .,

I\O~.')~~%{,_O \11
I /,1~

I ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan

II
Summary for Profiles:1,2,3

Reach: ALMAREVISED Riv Sta: 91.0 Profile: 1
Warning - The parabolic search method failed to converge on critical depth. The

I
program will try the cross section

slice/secant method to find critical depth.
Reach: ALMAREVISED Riv Sta: 283.0 Profile: 1

Warning - The conveyance ratio (upstream conveyance divided by downstream

I conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: ALMAREVISED Riv Sta: 283.0 Profile: 2
Warning - The conveyance ratio (upstream conveyance divided by downstream

II conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: ALMAREVISED Riv Sta: 283.0 Profile: 3
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

I indicate the need for additional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

I This may indicate the need for additional cross sections.
Reach: ALMAREVISED Riv Sta: 459.0 Profile: 1

Warning - The cross-section end points had to be extended vertically for the
II computed water surface.

II



I . '. 't}

II Reach: ALMAREVISED Riv Sta: 901.6 Profile: 3
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross

I sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. This may indicate
the need for additional cross sections.

I warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section

slice/secant method to find critical depth.

I
Reach: ALMAREVISED Riv Sta: 913.0 Profile: 1

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.

I Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

I previous cross section. This may indicate
the need for additional cross sections.

Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section

I slice/secant method to find critical depth.
Reach: ALMAREVISED Riv Sta: 913.0 Profile: 2

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

I sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

I Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and
. previous cross section. This may indicate

the need for additional cross sections.

I
Reach: ALMAREVISED Riv Sta: 913.0 Profile: 3

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.

I
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

I previous cross section. This may indicate
the need for additional cross sections.

Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section

I slice/secant method to find critical depth.
Reach: ALMAREVISED Riv Sta: 1239.0 Profile: 1

Warning - Divided flow computed for this cross-section.
Reach: ALMAREVISED Riv Sta: 1239.0 Profile: 2

I Warning - Divided flow computed for this cross-section.
Reach: ALMAREVISED Riv Sta: 1239.0 Profile: 3

Warning - Divided flow computed for this cross-section.

I
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section
slice/secant method to find critical depth.

I
I
I



I

I

I
II Reach: ALMAREVISED Riv Sta: 901.6 Profile: 3

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. This may indicate
the need for additional cross sections.

I Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section

slice/secant method to find critical depth.
Reach: ALMAREVISED Riv Sta: 913.0 Profile: 1

I Warning - The velocity head has changed bY more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.

I
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

I previous cross section. This may indicate
the need for additional cross sections.

warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section

I slice/secant method to find critical depth.
Reach: ALMAREVISED Riv Sta: 913.0 Profile: 2

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

I Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate

the need for additional cross sections.
Reach: ALMAREVISED Riv Sta: 913.0 Profile: 3

I Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.

I
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3. m). between the current and

I
previous cross section. This may indicate

the need for additional cross sections.
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section

I slice/secant method to find critical depth.
Reach: ALMAREVISED Riv Sta: 1239.0 Profile: 1

Warning - Divided flow computed for this cross-section.
Reach: ALMAREVISED Riv Sta: 1239.0 Profile: 2

I Warning - Divided flow computed for this cross-section.
Reach: ALMAREVISED Riv Sta: 1239.0 Profile: 3

Warning - Divided flow computed for this cross-section.
Warning - The parabolic search method failed to converge on critical depth. The

I program will try the cross section
slice/secant method to find critical depth.

I
I
I
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 04 4/17/97
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 05 4/17/97
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 04 4/17/97
Downstream Inside SOUTH BRIDGE
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 05 4/17/97
Upstream Inside SOUTH BRIDGE
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 05 4/17/97
UPSTREAM BOUNDARY
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 04 4/18/97
Downstream Inside SOUTH BRIDGE
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 04 4/18/97
Upstream Inside SOUTH BRIDGE
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ALMA SCHOOL-SOUTH BRIDGE Plan: Plan 04 4/18/97
NARROWER SECT. BEFORE BR.
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HEC-RAS Version 1.2 April 1996
u.s. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street, Suite D

Davis, California 95616-4687
(916) 756-1104

I
I
I

x X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X

X X X X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

********************************************************************************

I
I

PROJECT DATA
Project Title: ALMA SCHOOL-SOUTH BRIDGE
Project File alma.prj
Run Date and Time: 4/17/97 3:02:24 PM

Project in English units

I
********************************************************************************

PLAN DATA

********************************************************************************

Computational Flow Regime: Mixed Flow

Encroachment Data: None

Flow Distribution Locations
Reach RS Start RS End LOB Channel ROB

SALTRIVSOUTH 226.58 226.13 5 20 5

Plan Title: Plan 05
Plan File c:\hec\ras\alma.p05

Geometry Title: Plan 05
Geometry File c:\hec\ras\alma.p05

o
o

.01

.01
20
.3
.001

Mulitple Openings =
Inline weirs =

7
o
1

Plan 05
c:\hec\ras\alma.p05

Flow Title
Flow File

Computational Information
Water surface calculation tolerance =
Critical depth calculaton tolerance =
Maximum number of interations =
Maximum difference tolerance =
Flow tolerance factor =

Plan Summary Information:
Number of: Cross Sections =

Culverts =
Bridges =I

I
I
I

I

I
I
I

I



I
I
I
I

FLOW DATA

Flow Title: AL500.DAT
Flow File c:\hec\ras\alma.f05

Flow Data (cfs)
*********************************

I
* Reach Riv Sta * PF#l *
*********************************
* SALTRIVSOUTH226.58 * 123250 *
*********************************

I
Boundary Conditions
****************************************************************************
* Reach Profile * Upstream Downstream *
****************************************************************************

I
* SALTRIVSOUTH 1 * Known WS = 1203.5 Known WS = 1199 *
****************************************************************************

********************************************************************************

Elev.
1206.7
1202.1
1201.1
1200.1
1181.4
1179.6
1188.3
1197.4
1199.4
1202.8
1203.7
1205.3
1211.9

1212
1207

1228.4
1203.4
1203.8

Sta.
17370.8

17616
17799.9
17877.2
17925.1
18030.2
18150.1
18202.3
18333.3

18459
18568.8
18675.4
18813.2
18910.9
18983.5

19069
19177.8
19267.3

Elev.
1206.7
1209.2
1201.3

1200.04
1190.1
1179.4
1181.4
1196.5
1196.4
1201.5
1202.9
1204.7
1214.1
1210.1
1207.8
1218.1
1220.5
1203.5

River Station: 226.58

Elev. Sta.
1205.3 17356.2
1204.2 17575.1
1201. 7 17729.6
1199.517874.99
1199.7 17904.6
1179.8 17943.9
1179.9 18135.1
1193.8 18199.7
1197.1 18315.6

1201.35 18438.4
1202.8 18562.2
1204.6 18654.2
1213.4 18773.8
1210.7 18899.2
1207.9 18970.4
1206.5 19062.3
1225.3 19157.3
1203.6 19258.4

Sta.
17314.2

17504
17708.4
17855.1
17885.4
17942.1
18110.1
18188.6

18311
18402.8
18523.4
18626.8
18750.2
18882.4
18958.6
19045.4

19122
19227.4

num = 92
Elev.

1205.5
1204.3
1201.9

1200
1200.1
1179.7

1179
1189.5
1197.6
1200.5
1202.9
1203.2
1206.9

1211
1209.1
1206.7
1228.2
1203.8
1210.3

Elev. Sta.
1205.9 17287.8
1204.9 17469.9
1202.3 17684.3
1200.7 17842.6
1200.4 17885.1
1180.7 17930.2
1179.8 18103.1

1189 18174.4
1197.9 18278.2
1200.518396.07
1202.9 18515.6
1203.7 18617.2
1205.9 18727.2

1211 18850.7
1212.4 18950.7
1207.3 19028.8

1228 19097.8
1203.6 19198.3
1203.7 19353.4

Sta.
17263.7
17448.,3
17674.1
17835.5

17880
17928.5
18093.5
18171.5
18251.8
18357.8
18490.5
18571. 7
18706.9
18825.2
18923.2
19021. 8
19083.1

19184
19300.5

Station Elevation Data,

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: UPSTREAM BOUNDARY

I GEOMETRY DATA

Geometry Title: ALMA SCOOL-SOUTH BRIDGE
Geometry File c:\hec\ras\alma.gOl

I

I
I

I
I
I
I
I Manning's n Values, num

Sta. Value Sta.
17263.7 .028 17263.7

= 3
Value Sta.

.028 18706.9
Value

.031

I Bank Sta: Left Right
17263.7 18706.9

Lengths: Left Channel
250 250

Right
250

Coeff Contr.
.1

Expan.
.3

*************************************************************************************
CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.58

I * W.S. Elev (ft) * 1210.41 * Element ."

Profile # 1

Left OB'" Channel'" Right OB *

I



I'
I
I
I
I
I
I

* Vel Head (ft) * 0.71 * Wt. n-Val. * * 0.028 * 0.031 *
* E.G. Elev (ft) * 1211.12 * Reach Len. (ft) * 250.00 * 250.00 * 250.00 *
* E.G. Slope (ft/ft)* 0.000621 * Flow Area (sq ft) * * 17239.74 * 1456.31 *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 1781.63 * Top Width (ft) * * 1443.20 * 338.43 *
* Vel Total (ft/s) * 6.59 * Avg. Vel. (ft/s) * * 6.87 * 3.36 *
* Max Chl Dpth (ft) * 31.41 * Hydr. Depth (ft) * * 11.95 * 4.30 *
* Crit W.S. (ft) * 1202.65 * Wetted Per. (ft) * * 1456.68 * 343.47 *
* Conv. Total (cfs) *4947429.0 * Conv. (cfs) * *4751293.0 * 196136.2 *
*************************************************************************************

Warning - Divided flow computed for this cross-section.
Warning - The cross-section end points had to be extended vertically for the

computed water surface.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

I
FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.58 Profile #: 1
******************************************************************************************
*
* Left Sta * Right Sta * %Q * Area * W.P. * Conv. * Hydr D. * Velocity

I *
* (ft) * (ft) * * (sq ft) * (ft) * (cfs) * (ft) * (ft/s)
*
* 17552.34 * 17624.50 * 0.01 * 5.39 * 11. 70 * 170.7 * 0.46 * 1. 52

I *
* 17624.50 * 17696.66 * 0.05 * 36.92 * 72.17 * 1253.4 * 0.51 * 1.63
*
* 17696.66 * 17768.82 * 0.22 * 89.91 * 72.16 * 5524.8 * 1.25 * 2.95

I *
* 17768.82 * 17840.98 * 0.35 * 121.08 * 72 .19 * 9071.3 * 1.68 * 3.59
*
* 17840.98 * 17913.14 * 2.45 * 394.46 * 75.41 * 63078.4 * 5.47 * 7.67

I *
* 17913.14 * 17985.30 * 26.01 * 1609.79 * 73.58 * 668258.5 * 22.31 * 19.91
*
* 17985.30 * 18057.46 * 27.85 * 1664.23 * 72.16 * 715592 .5 * 23.06 * 20.63

I *
* 18057.46 * 18129.62 * 27.25 * 1643.63 * 72 .29 * 700069.9 * 22.78 * 20.43
*

I
* 18129.62 * 18201. 78 * 11.14 * 974.13 * 74.82 * 286109.8 * 13.50 * 14.09
*
* 18201.78 * 18273.94 * 2.15 * 358.04 * 72.19 * 55257.9 * 4.96 * 7.40
*

I * 18273.94 * 18346.10 * 2.01 * 344.21 * 72.48 * 51607.7 * 4.77 * 7.19
*
* 18346.10 * 18418.26 * 0.46 * 141.53 * 72 .23 * 11761. 5 * 1.96 * 3.99
*

I * 18418.26 * 18490.42 * 0.07 * 34.40 * 38.36 * 1697.4 * 0.90 * 2.37
*
******************************************************************************************
*

I Warning - Divided flow computed for this cross-section.
Warning - The cross-section end points had to be extended vertically for the

I
computed water surface.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m) . This may
indicate the need for additional cross sections.

I



I
I
I

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: NARROWER SECT. BEFORE BR.

River Station: 226.521

I
I

Station Elevation
Sta. Elev.

17791 1204
18441 1204

Data,
Sta.

17891
18475

num = 7
Elev.

1204
1204

Sta.
18141

Elev.
1185

Sta.
18311

Elev.
1185

Sta.
18351

E1ev.
1200

num
Sta.

17891I
Manning's n Values,

Sta. Value
17791 .028

= 3
Value

.028
Sta.

18475
Value

.028

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.521 Profile * 1
*************************************************************************************
* W.S. Elev (ft) * 1206.54 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 3.83 * Wt. n-Val. * 0.028 * 0.028 * *
* E.G. Elev (ft) * 1210.37 * Reach Len. (ft) * 240.00 * 210.00 * 190.00 *
* E.G. Slope (ft/ft)* 0.002861 * Flow Area (sq ft) * 254.27 * 7729.95 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * 1322.23 *121927.80 * *
* Top Width (ft) * 684.00 * Top Width (ft) * 100.00 * 584.00 * *
* Vel Total (ft/s) * 15.44 * Avg. Vel. (ft/s) * 5.20 * 15.77 * *
* Max ChI Dpth (ft) * 21.54 * Hydr. Depth (ft) * 2.54 * 13.24 * *
* Crit W.S. (ft) * 1204.66 * Wetted Per. (ft) * 102.54 * 590.07 * *
* Conv. Total (cfs) *2304336.0 * Conv. (cfs) * 24721. 0 *2279615.0 * *
**********~**************************************************************************

I
I
I
I

Bank Sta: Left
17891

Right
18475

Lengths: Left Channel
240 210

Right
190

Coeff Contr.
.1

Expan.
.3

I Warning - The

I
Warning - The

cross-section end points had to be extended vertically for the
computed water surface.

parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

I
FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.521 Profile * 1
******************************************************************************************
*
* Left Sta * Right Sta * %Q * Area * W.P. * Conv. * Hydr D. * Velocity

I
*
* (ft) * (ft) * * (sq ft) * (ft) * (cfs) * (ft) * (ft/s)
*
* 17791. 00 * 17811. 00 * 0.20 * 50.85 * 22.54 * 4642.1 * 2.54 * 4.88

I *
* 17811. 00 * 17831. 00 * 0.22 * 50.85 * 20.00 * 5027.7 * 2.54 * 5.28
*
* 17831.00 * 17851. 00 * 0.22 * 50.85 * 20.00 * 5027.7 * 2.54 * 5.28

I *
* 17851.00 * 17871. 00 * 0.22 * 50.85 * 20.00 * 5027.7 * 2.54 * 5.28
*
* 17871. 00 * 17891. 00 * 0.22 * 50.85 * 20.00 * 5027.7 * 2.54 * 5.28

I *
* 17891. 00 * 17920.20 * 0.49 * 106.64 * 29.28 * 13396.2 * 3.65 * 5.72
*
* 17920.20 * 17949.40 * 1. 09 * 171. 46 * 29.29 * 29556.6 * 5.87 * 7.85

I *
* 17949.40 * 17978.60 * 1. 86 * 236.24 * 29.28 * 50430.1 *' 8.09 * 9.72

I



Station Elevation Data, num = 20
Sta. Elev. Sta. Elev. Sta. Elev. Sta. E1ev. Sta. Elev.

17370 1204 17590 1204 17915.5 1205.74 17915.6 1202.09 17915.7 1196.84
17962.5 1188 17971. 2 1188 18091.2 1188 18091.2 1188 18149.7 1185
18149.7 1185 18188.7 1185 18208.2 1185 18208.2 1185 18264.2 1188
18311.5 1196.26 18322.5 1198.7 18322.7 1205.7 18560 1204 19240 1204

Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value

17370 .028 17915.6 .028 18322.7 .031

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
17915.6 18322.7 103 103 103 .1 .3

*
* 17978.60 * 18007.80 * 2.79 * 301. 06 * 29.29 * 75537.7 * 10.31 * 11.42
*
* 18007.80 * 18037.00 * 3.86 * 365.84 * 29.28 * 104530.2 * 12.53 * 13 .01
*
* 18037.00 * 18066.20 * 5.07 * 430.64 * 29.28 * 137175.8 * 14.75 * 14.50
*
* 18066.20 * 18095.40 * 6.40 * 495.47 * 29.29 * 173287.8 * 16.97 * 15.92
*
* 18095.40 * 18124.60 * 7.85 * 560.24 * 29.28 * 212671.2 * 19.19 * 17.28
*
* 18124.60 * 18153.80 * 9.28 * 618.85 * 29.25 * 251234.5 * 21.19 * 18.48
*
* 18153.80 * 18183.00 * 9.54 * 629.03 * 29.20 * 258449.7 * 21.54 * 18.70
*
* 18183.00 * 18212.20 * 9.54 * 629.03 * 29.20 * 258449.7 * 21.54 * 18.70
*
* 18212.20 * 18241.40 * 9.55 * 629.07 * 29.20 * 258467.0 * 21.54 * 18.70
*
* 18241.40 * 18270.60 * 9.54 * 629.03 * 29.20 * 258449.7 * 21.54* 18.70
*
* 18270.60 * 18299.80 * 9.55 * 629.07 * 29.20 * 258467.0 * 21.54 * 18.70
*
* 18299.80 * 18329.00 * 7.84 * 568.28 * 30.42 * 212310.7 * 19.46 * 17.01
*
* 18329.00 * 18358.20 * 2.40 * 280.64 * 30.70 * 65109.0 * 9.61 * 10.56
*
* 18358.20 * 18387.40 * 1.00 * 162.76 * 29.23 * 27135.9 * 5.57 * 7.59
*
* 18387.40 * 18416.60 * 0.64 * 124.86 * 29.23 * 17444.7 * 4.28 * 6.36
*
* 18416.60 * 18445.80 * 0.36 * 87.48 * 29.23 * 9642.5 * 3.00 * 5.02
*
* 18445.80 * 18475.00 * 0.26 * 74.25 * 31. 74 * 6942.8 * 2.54 * 4.26
*
******************************************************************************************
*

Warning - The cross-section end points had to be extended vertically for the
computed water surface.

Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

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

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: UPSTREAM SIDE BRIDGE

River Station: 226.52



I
n~ng - The

nJ.ng - The

I
I

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.52 Profile # 1

l **********************************************************************************
.S. Elev (ft) * 1206.24 * Element * Left OB * Channel * Right OB *
el Head (ft) * 3.54 * Wt. n-Val. * 0.028 * 0.028 * 0.031 *

* E.G. Elev (ft) * 1209.78 * Reach Len. (ft) * 5.00 * 5.00 * 5.00 *

_
.G. Slope (ft/ft)* 0.001960 * Flow Area (sq ft) * 936.44 * 7260.40 * 1848.78 *
Total (cfs) *123250.00 * Flow (cfs) * 3132.04 *113867.70 * 6250.23 *

* op Width (ft) * 1870.00 * Top Width (ft) * 545.60 * 407.10 * 917.30 *
* Vel Total (ft/s) * 12.27 * Avg. Vel. (ft/s) * 3.34 * 15.68 * 3.38 *
~ax ChI Dpth (ft) * 21.24 * Hydr. Depth (ft) * 1.72 * 17.83 * 2.02 *
~rit W.S. (ft) * 1202.59 * Wetted Per. (ft) * 551.39 * 421.02 * 919.54 *
* Conv. Total (cfs) *2783686.0 * Conv. (cfs) * 70739.3 *2571781.0 * 141165.8 *
*************************************************************************************

JlLning - The cross-section end points had to be extended vertically for the
computed water surface.

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the

1
need for additional cross sections.

W DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.52 Profile # 1
******************************************************************************************

:Ieft Sta * Right Sta * %Q * Area * W.P. * Conv. * Hydr D. * Velocity

* (ft) * (ft) * * (sq ft) * (ft) * (cfs) * (ft) * (ft/s)

:17370.00 * 17479.12 * 0.74 * 243.92 * 111.35 * 21832.8 * 2.24 * 3.73
*
* 17479.12 * 17588.24 * 0.75 * 243.92 * 109.12 * 22130.4 * 2.24 * 3.78

:17588.24 .* 17697.36 * 0.60 * 213.12 * 109.12 * 17670.8 * 1.95 * 3.45
*
:17697.36 * 17806.48 * 0.33 * 149.48 * 109.12 * 9783.9 * 1.37 * 2.73

* 7806.48 * 17915 .. 60 * 0.13 * 86.00 * 112.67 * 3811. 8 * 0.79 * 1.85
*
:17915.60 * 17935.96 * 1.82 * 229.74 * 25.86 * 52289.0 * 11.29 * 9.76

* 7935.96 * 17956.31 * 3.44 * 308.23 * 20.71 * 98958.7 * 15.14 * 13.77
*
:17956.31 * 17976.66 * 4.66 * 367.57 * 20.46 * 133781.1 * 18.06 * 15.61

* 7976.66 * 17997.02 * 4.75 * 371.19 * 20.36 * 136471. 4 * 18.24 * 15.77
*
:l7997.02 * 18017.38 * 4.75 * 371.19 * 20.36 * 136471.4 * 18.24 * 15.77

* 8017.38 * 18037.73 * 4.75 * 371.19 * 20.36 * 136471.4 * 18.24 * 15.77
*
=_8037.73 * 18058.08 * 4.75 * 371.15 * 20.35 * 136458.3 * 18.24 * 15.77

* 8058.08 * 18078.44 * 4.75 * 371.19 * 20.36 * 136471.4 * 18.24 * 15.77
*
:18078.44 * 18098.79 * 4.78 * 372.67 * 20.37 * 137334.3 * 18.31 * 15.81

* 18098.79 * 18119.15 * 5.15 * 389.70 * 20.38 * 147884.6 * 19.15 * 16.28
*
:18119.15 * 18139.50 * 5.62 * 410.99 * 20.38 * 161579.8 * 20.19 * 16.86

I



I
I

* 18139.50 * 18159.86 * 6.06 * 429.59 * 20.37 * 174027.0 * 21.10 * 17.38

I *
* 18159.86 * 18180.21 * 6.12 * 432.26 * 20.36 * 175907.3 * 21.24 * 17.46
*
* 18180.21 * 18200.57 * 6.12 * 432.26 * 20.36 * 175907.3 * 21.24 * 17.46

I *
20.3'1'<* 18200.57 * 18220.92 * 6.02 * 427.88 * 172855.6 * 21.02 * 17.33

*

I
* 18220.92 * 18241. 28 * 5.54 * 407.28 * 20.38 * 159145.3 * 20.01 * 16.76
*
* 18241.28 * 18261. 63 * 5.04 * 385.08 * 20.38 * 144953.1 * 18.92 * 16.15
*

I * 18261.63 * 18281. 99 * 4.14 * 343.70 * 20.63 * 118992.4 * 16.89 * 14.85
*
* 18281.99 * 18302.34 * 2.80 * 271. 78 * 20.66 * 80363.0 * 13.35 * 12.68
*

I * 18302.34 * 18322.70 * 1.34 * 195.77 * 27.56 * 38386.1 * 9.62 * 8.41
*
* 18322.70 * 18506.16 * 0.41 * 218.78 * 183.47 * 11792.4 * 1.19 * 2.33
*

I * 18506.16 * 18689.62 * 1.13 * 399.71 * 183.46 * 32199.5 * 2.18 * 3.48
*
* 18689.62 * 18873.08 * 1.18 * 410.10 * 183.46 * 33606.3 * 2.24 * 3.54
*

I * 18873.08 * 19056.54 * 1.18 * 410.10 * 183.46 * 33605.9 * 2.24 * 3.54
*
* 19056.54 * 19240.00 * 1.17 * 410.10 * 185.70 * 33336.0 * 2.24 * 3.52

I
*
******************************************************************************************
*

I
Warning - The

Warning - The

I Warning - The

cross-section end points had to be extended vertically for the
computed water surface.

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

River Station: 226.51

I

I BRIDGE INPUT Reach: SALTRIVSOUTH
Description: SOUTH BRIDGE
Distance from Upstream XS = 5
Deck/Roadway Width = 88

I Weir Coefficient = 2.6
Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord

I ************************************************
17914 1206.83 1204.33 18314 1206.83 1204.33

Downstream Deck/Roadway Coordinates, num = 2
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord

************************************************
17914 1206.83 1204.33 18314 1206.83 1204.33

Elevation at which weir flow begins =

I
Maximum allowable submergence for weir flow =
Submergence criteria :Broad Crested

.95

Number of Abutments = 1

I Upstream Abutment Data,
Sta. Elev. Sta.

I

num = 4
Elev. Sta. Elev. Sta. Elev.



I
I

****************************************************** **********
1187 18340.5 1204.33I 17915.71 1204.3317940.39

Downstream Abutment Data,
Sta. Elev. Sta.

1187 18315
num = 4
Elev. Sta. Elev. Sta. Elev.

****************************************************************

********************************

1204.3 2.5 1187 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width

Pier Station Upstream=17972.45
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

1187 18340.5 1204.33

Downstream=17972.45

18315

2.5

1187

11872.51204.3

Number of Piers = 6

17915.71 1204.3317940.39

I

I
I

I

I
Pier Station Upstream=18030.95
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Downstream=18030.95

I
1187 2.5 1204.3 2.5

Downstream Pier Data, num = 2
Elev. Width Elev. Width

********************************

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Pier Station Upstream=18089.45
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

I
I
I

1187

1187

2.5 1204.3

2.5 1204.3

2.5

2.5

Downstream=18089.45

Pier Station Upstream=18266.95
Upstream Pier Data, num = 2

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Pier Station Upstream=18148.95
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Downstream=18266.95

Downstream=18207.45

Downstream=18148.95

2.5

2.5

2.5 1204.3

2.5 1204.3

1187

1187

Pier Station Upstream=18207.45
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

I

I

I
I

I
I

I



I
I

********************************
1187 2.5 1204.3 2.5

Downstream Pier Data, num = 2
Elev. Width Elev. Width

********************************
2.5 1204.3

I
I

Elev.

1187

Width Elev. Width

2.5

Number of Bridge Coefficient Sets = 1

.8

o
1.25.

Cd =
KVal =
CVal =

Highest Energy Answer

Low Flow Methods
Energy
Momentum
Yarnell
W.S. Pro Method

Selected Low Flow Methods =
High Flow Method

Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + Outlet Cd =
Max Low Cord =I

I
I
I

I
I
I
I
I
I

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the downstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.51 Profile # 1
Opening : Bridge #1
***************************************************************************************
* E.G. US. (ft) * 1209.78 * Element *Inside BR US *Inside BR DS *
* W.S. US. (ft) * 1206.24 * E.G. Elev (ft) * 1209.78 * 1209.78 *
* Q Total (cfs) * 123250.00 * W.S. Elev (ft) * 1206.24 * 1206.24 *
* Q Bridge (cfs) * 68761.84 * Crit W.S. (ft) * 1207.18 * 1203.54 *
* Q Weir (cfs) * 54607.91 * Max ChI Dpth (ft) * * *
* Weir Sta Lft (ft) * 17370.00 * Vel Total (ft/s) * * *
* Weir Sta Rgt (ft) * 19240.00 * Flow Area (sq ft) * * *
* Weir Submerg * 0.01 * Froude # ChI * * *
* Weir Max Depth (ft) * 12.96 * Specif Force (cu ft+* * *
* Min Top Rd (ft) * 1196.81 * Hydr Depth (ft) ~' * *
* Min El Prs (ft) * 1204.33 * W.P. Total (ft) * * *
* Delta EG (ft) * 0.12 * Conv. Total (cfs) * * *
* Delta WS (ft) * 3.64 * Top Width (ft) * * *
***************************************************************************************

I CROSS SECTION INPUT Reach: SALTRIVSOUTH River Station: 226.50
Description: DOWNSTREAM SIDE BRIDGE

I Station Elevation Data, num = 20
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

17370 1204 17590 1204 17915.5 1205.74 17915.6 1202.09 17915.7 1196.84

I
17962.5 1188 17971. 2 1188 18091. 2 1188 18091.2 1188 18149.7 1185
18149.7 1185 18188.7 1185 18208.2 1185 18208.2 1185 18264.2 1188
18311.5 1196.26 18322.5 1198.7 18322.7 1205.7 18560 1204 19240 1204

I
Manning's n Values,

Sta. Value
17370 .028

num
Sta.

17590

= 3
Value

.028
Sta.

18560
Value

.031

I



I
I
I Bank Sta: Left

17590
Right
18560

Lengths: Left Channel
280 240

Right
200

Coeff Contr.
.1

Expan.
.3

*************************************************************************************
* W.S. Elev (ft) * 1202.59 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 7.07 * Wt. n-Val. * * 0.028 * *
* E.G. Elev (ft) * 1209.66 * Reach Len. (ft) * 280.00 * 240.00 * 200.00 *
* E.G. Slope (ft/ft)* 0.004877 * Flow Area (sq ft) * * 5778.04 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 407.03 * Top Width (ft) * * 407.03 * *
* Vel Total (ft/s) * 21.33 * Avg. Vel. (ft/s) * * 21.33 * *
* Max ChI Dpth (ft) * 17.59 * Hydr. Depth (ft) * * 14.20 * *
* Crit W.S. (ft) * 1202.59 * Wetted Per. (ft) * * 418.43 * *
* Conv. Total (cfs) *1764899.0 * Conv. (cfs) * *1764899.0 * *

I
I
I

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.50 Profile # 1

*************************************************************************************

subcritical

FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.50 Profile # 1
******************************************************************************************

The program defaulted to critical depth.
search method failed to converge on critical depth. The
will try the cross section slice/secant method to find critical

Warning - The energy equation could not be balanced within the specified number
of iterations. The program used critical depth for the water surface and
continued on with the calcUlations.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Warning - During the standard step iterations, when the assumed water surface
was set equal to critical depth, the calculated water surface came back
below critical depth. This indicates that there is not a valid

The critical depth with

answer.
Warning - The parabolic

program
depth.

Note - Multiple critical depths were found at this location.
the lowest, valid, water surface was used.

I
I
I
I
I
I

I
..
.. 18172.00..

*
* Left Sta * Right Sta *
*
* (ft) * (ft) *
*
* 17881. 00 * 17929.50 *
*
* 17929.50 * 17978.00 *
*
* 17978.00 * 18026.50 *
*
* 18026.50 * 18075.00 *
*
* 18075.00 * 18123.50 *
*
* 18123.50 * 18172.00 *

I
I
I
I

.. 18220.50 *

%Q * Area * W.P. * Conv. * Hydr D. * Velocity

* (sq ft) * (ft) * (cfs) * (ft) * (ft/s)

0.82 * 97.71 * 19.80 * 15031. 5 * 7.02 * 10.34

9.34 * 604.95 * 49.08 * 171295.4 * 12.47 * 19.03

12.23 * 707.80 * 48.50 * 224314.3 * 14.59 * 21.30

12.23 * 707.80 * 48.50 * 224314.3 * 14.59 * 21.30

13.00 .. 734.55 * 48.54 * 238483.4 * 15.15 .. 21. 82

16.12 .. 835.70 .. 48.53 * 295723.4 .. 17.23 * 23.78

16.57 .. 849.24 * 48.52 * 303826.0 .. 17.51 .. 24.04

I



I
I
I

11 18220.50 11 18269.00 11
11
11 18269.00 11 18317.50 11

13.65 11

5.92 11

756.94 11

460.90 *

48.64 11 250400.0 11

49.29 * 108564.2 *

15.61 11

9.50 11

22.23

15.83

subcritical

*1111***************11****1111***************11********1111********11*11****************************
11

answer. The program defaulted to critical depth.
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section slice/secant method to find critical
depth.

Note - Multiple critical depths were found at this location. The critical depth with
the lowest, valid, water surface was used.

Warning - The energy equation could not be balanced within the specified number
of iterations. The program used critical depth for the water surface and
continued on with the calculations.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the need for additional cross
sections.

Warning - During the standard step iterations, when the assumed water surface
was set equal to critical depth, the calculated water surface came back ­
below critical depth. This indicates that there is not a valid

6.544.39 *2186.8 *9.03 1122.46 *0.12 *
11
11 18317.50 * 18366.00 *
11

I
I

I
I
I
I

I CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: DOWNSTREAM 250' AWAY BRIDGE

River Station: 226.35

Sta.
17801.4
17918.1
18068.6
18167.7

18326
18535.4
18572 .1
18660.7
18881. 4
19026.5
19477.2
19538.7

I
I
I
I

Station Elevation Data,
Sta. Elev. Sta.

17745 1204.3 17751.4
17859.1 1191.2 17899.8
17996.3 1188.5 18046.6

18134 1187.2 18147
18265.3 1178.6 18309.3
18431.1 1176.9 18469.8
18560.6 1180.5 18565.7

18597 1176.9 18643.3
18745.3 1172.5 18750.4
18947.4 1171.7 18981.1

19308 1172.5 19335.6
19507.4 1194.4 19533.2
19598.4 1204.3

num = 61
Elev.

1204
1192.1
1188.5
1183.7
1178.4
1176.4
1183.6
1175.7
1172.5
1172.1
1172.9
1201.1

Elev.
1195.3
1190.9
1188.5
1182.2
1178.5
1176.3
1184.1
1175.5
1172.3
1171. 6
1173.4
1201. 9

Sta.
17812.7
17926.5
18086.1

18184
18344.3
18542.6

18591
18694.7
18909.7
19034.3
19478.6
19547.6

Elev. Sta. Elev.
1192.9 17823.9 1191.5
1189.1 17932 1189
1189.2 18091.9 1189
1179.4 18223.9 1179.3
1177.4 18388 1177.3
1176.2 18554.3 1178.1
1180.1 18592.7 1178.8

1172::_18'fj6.1 1171. 3
1172 .7 18942. i--- iI72. 3
1171.8 19265.7 1172.5
1173.4 19487.8 1179.8
1202.2 19590.8 1202

num
Sta.

17745I
Manning's n Values,

Sta. Value
17745 .028

= 3
Value Sta.

.028 19598.4
Value

.028

I Bank Sta: Left Right
17745 19598.4

Lengths: Left Channel
250 200

Right
175

Coeff Contr.
.1

Expan.
.3

*************************************************************************************
CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.35

I
I

* W.S. Elev (ft)
11 Vel Head (ft)

.... 1199.02 .. Element
0.18 .. Wt. n-Val.

*11

Profile # 1

Left 08" Channel" Right 08 ..
11 0.028 * ..



I
I

* E.G. Elev (ft) * 1199.20 * Reach Len. (ft) * 250.00 * 200.00 * 175.00 *
* E.G. Slope (ft/ft)* 0.000072 * Flow Area (sq ft) * * 36273.13 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 1745.13 * Top Width (ft) * * 1745.13 * *
* Vel Total (ft/s) * 3.40 * Avg. Vel. (ft/s) * * 3.40 * *
* Max ChI Dpth (ft) * 27.72 * Hydr. Depth (ft) * * 20.79 * *
* Crit W.S. (ft) * 1180.88 * Wetted Per. (ft) * * 1757.41 * *
* Conv. Total (cfs) *14484300.0 * Conv. (cfs) * *14484300.0 * *
*************************************************************************************

I Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find criticalI depth. .

FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.35 Profile # 1
******************************************************************************************

I
I

******************************************************************************************
*

*

I *
* Left Sta
*

* 18486.36

I *
* 18579.03

(ft) * (ft/s)

0.10 * 3.03

0.18 * 4.57

0.77 * 12.03

4.28 * 37.81

4.10 * 36.80

4.10 * 36.82

4.65 * 40.04

4.54 * 39.41

4.26 * 37.77

4.02 * 36.32

3.51 * 33.19

3.11 * 30.34

Hydr D. * Velocity

26.9 *

Conv. *

175.5 *

(cfs) *

2025.2 *

W.P. *

(ft) *

92.88 * 55349.2 *

92.67 * 51615.0 *

92.71 * 51680.8 *

92.68 * 63718.3 *

92.67 * 61251. 6 *

92.67 * 55080.7 *

92.67 * 49935.7 *

92.67 * 39866.3 *

70.98 * 24402.5 *

24.78 *

59.58 *

58.15 *

%Q * Area *

* (sq ft) *

0.01 * 2.40 *

0.04 * 10.41 *

0.44 * 45.60 *

12.16 * 396.40 *

11.34 * 379.79 *

11.36 * 380.14 *

14.00 * 430.97 *

13.46 * 420.87 *

12.10 * 394.89 *

10.97 * 372.33 *

8.76 * 325.27 *

5.36 * 217.78 *

* Right Sta *

* (ft) *

* 18486.36 *

* 18579.03 *

* 18671.70 *

* 18764.37 *

* 18857.04 *

* 18949.71 *

* 19042.38 *

* 19135.05 *

* 19227.72 *

* 19320.39 *

* 19413.06 *

* 19505.73 *

* 18764.37

* 19135.05

*

* 19320.39

* 18671.70

* 18949.71
*
* 18857.04

*

* 19042.38
*

*

* 19227.72
*

*
* 19413.06

*

*

*

I

* (ft)

I *
* 18393.69

I
I

I
I

River Station: 226.23

II Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

I CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: 440 ft. downstream fm. bridge

I
I

Station Elevation Data,
Sta. E1ev. Sta.

17743.6 1204.2 17776.7
17877.4 1188.8 17877.4
17973.1 1187.5 17979.5
18001.4 1187.9 18051.2

num = 66
E1ev.

1191.9
1188.8
1189.3
1188.4

Sta.
17813.8
17916.5

17984
18059.4

Elev. Sta. Elev. Sta. Elev.
1190.6 17827.3 1190.1 17871.1 1188.8
1188.5 17942.6 1187.7 17969.4 1187.6
1190.1 17991. 3 1188.6 17993.2 1187.8
1191. 5 18074.3 1184.3 18093.6 1184.4

I



Manning's n Values, num =
Sta. Value Sta.

17743.6 .028 17743.6

I
I
I
I
I
I

'18103.8
18223.2
18344.8
18519.3
18692.9
18843.3
19006.5
19096.4
19507.5
19653.5

1186.4 18106.5
1185.3 18234.6

1179.02 18359.2
1175.86 18554.1

1174.7 18734.4
1176.9 18851. 6
1180.1 19029.6
1170.8 19100.9
1172.5 19559.6
1204.2

1186.5 18127.1
1181.8 18239.8
1178.8 18408.1
1175.2 18577.7
1174.8 18796.6

1177 18910.8
1180.3 19046.8
1171.5 19274.6
1172.5 19569.4

3
Value Sta.

.028 19653.5

1187
1181.2

1177.87
1174.8

1175
1179.6
1180.6

1172
1172.8

Value
.028

18142.8
18287.5

18437
18594.2
18799.4
18953.7

19075
19327.9
19577.6

1186.8
1180.1

1177.35
1174.5
1175.5
1179.6
1180.6
1172.3
1178.2

18208.7
18290.9
18480.3
18658.7

18835
18975.1
19078.5
19354.8
19603.5

1185.6
1180

1176.56
1174.7
1176.4
1179.8

1181
1172.5
1195.5

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.23 Profile * 1
*************************************************************************************
* W.S. Elev (ft) * 1199.01 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.17 * Wt. n-Val. * * 0.028 * *
* E.G. Elev (ft) * 1199.18 * Reach Len. (ft) * 250.00 * 250.00 * 250.00 *
* E.G. Slope (ft/ft)* 0.000074 * Flow Area (sq ft) * * 37033.93 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 1866.08 * Top Width (ft) * * 1866.08 * *
* Vel Total (ft/s) * 3.33 * Avg. Vel. (ft/s) * * 3.33 * *
* Max ChI Dpth (ft) * 28.21 * Hydr. Depth (ft) * * 19.85 * *
* Crit W.S. (ft) * 1181.95 * Wetted Per. (ft) * * 1881.21 * *
* Conv. Total (cfs) *14328890.0 * Conv. (cfs) * *14328890.0 * *
*************************************************************************************

I
I
I
I

Bank Sta: Left Right
17743.6 19653.5

Lengths: Left Channel
250 250

Right
250

Coeff Contr.
.1

Expan.
.3

I Warning' - The parabolic search method failed to converge on critical depth. The
program will try the'cross section slice/secant method to find critical
depth.

I FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.23 Profile * 1
******************************************************************************************
*

I * Left Sta * Right Sta * %Q * Area * W.P. * Conv. * Hydr D. * Velocity
*
* (ft) * (ft) * * (sq ft) * (ft) * (cfs) * (ft) * (ft/s)
*

I * 17743.60 * 17839.09 * 0.74 * 579.72 * 82.83 * 112562.1 * 7.11 * 1.58
*
* 17839.09 * 17934.59 * 1.61 * 975.82 * 95.52 * 243811.8 * 10.22 * 2.03
*

I * 17934.59 * 18030.08 * 1. 79 * 1043.08 * 96.13 * 271296.5 * 10.92 * 2.11
*
* 18030.08 * 18125.58 * 2.10 * 1155.75 * 97.91 * 317965.1 * 12.10 * 2.24
*

I * 18125.58 * 18221.07 * 2.33 * 1219.81 * 95.51 * 353691.8 * 12.77 * 2.36
*
* 18221. 07 * 18316.57 '" 4.16 * 1730.31 * 96.07 '" 630917.1 * 18.12 * 2.96

I *
* 18316.57 * 18412.06 '" 5.06 '" 1941.16 * 95.51 '" 767196.7 * 20.33 '" 3.21
*
* 18412.06 '" 18507.56 '" 5.80 * 2107.86 * 95.51 * 880104.4 '" 22.07 '" 3.39

I *
* 18507.56 * 18603.05 '" 6.58 * 2272.82 * 95.51 * 997891.8 '" 23.80 * 3.57
*

I



I
I

* 18603.05 * 18698.55 * 6.84 * 2325.97 * 95.50 *1037179.0 * 24.36 * 3.62

I *
* 18698.55 * 18794.04 * 6.75 * 2307.44 * 95.49 *1023452.0 * 24.16 * 3.60
*
* 18794.04 * 18889.54 * 5.86 * 2120.64 * 95.60 * 888455.7 * 22.21 * 3.40

I *
* 18889.54 * 18985.04 * 4.70 * 1858.61 * 95.52 * 713552.3 * 19.46 * 3.12
*

I
* 18985.04 * 19080.53 * 4.38 * 1782.16 * 95.83 * 663877.3 * 18.66 * 3.03
*
* 19080.53 * 19176.03 * 7.88 * 2559.59 * 97.95 *1196177 • 0 * 26.80 * 3.80
*

I * 19176.03 * 19271.52 * 8.19 * 2592.97 * 95.49 *1243119.0 * 27.15 * 3.89
*
* 19271.52 * 19367.02 * 7.99 * 2554.20 * 95.50 *1212269.0 * 26.75 * 3.86
*

I * 19367.02 * 19462.51 * 7.87 * 2531.25 * g5.4g *1194200.0 * 26.51 * 3.83
*
* 19462.51 * 19558.01 * 7.87 * 2531.30 * 95.50 *1194224.0 * 26.51 * 3.83
*

I * 19558.01 * 19653.50 * 1.51 * 843.51 * 72 .82 * 229165.0* 12.85 * 2.21
*
******************************************************************************************
*

River Station: 226.13

I Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

I CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: last downstream cross section

Reach: SALTRIVSOUTH Riv Sta: 226.13

Bank Sta: Left Right
17980 19593.2

I CROSS SECTION OUTPUT

Expan.
.3

Elev.
1189.5
1172.6

1173
1171.3
1195.1

Sta.
18147.2
18256.4
18848.8
19354.4
19553.4

Profile # 1

Coeff Contr.
.1

Elev.
1190

1172.4
1173

1170.7
1172.2

Right

Sta.
18121.5
18213.2

18405
19306.5
19504.1

Value
.028

Elev.
1190

1177.2
1173

1170.7
1170.7

Sta.
18069.5
18204.8
18403.5
18925.4
19485.6

Lengths: Left Channel

num = 26
Elev.

1190.7
1178.1
1172.2
1170.6
1170.5

= 3
Value Sta.

.028 19593.2

num
Sta.

17980

Data,
Sta.

18007
18168.9
18362.9
18876.4
19437.3

I Station' Elevation
Sta. Elev.

17980 1203
18151. 2 1188.4
18340.7 1173
18876.1 1171. 5
19366.1 1171.8
19593.2 1197.4

I

I
I Manning's n Values,

Sta. Value
17980 .028

*************************************************************************************

I
I
I

* W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.16 * Wt. n-Val. * * 0.028 * *
* E.G. Elev (ft) * 1199.16 * Reach Len. (ft) * * * *
* E.G. Slope (ft/ft)* 0.000053 * Flow Area (sq ft) * * 38505.71 * *
* Q Total (cfs) *123250.00 * Flow (cfs) * *123250.00 * *
* Top Width (ft) * 1604.42 * Top Width (ft) * * 1604.42 * *
* Vel Total (ft/s) * 3.20 * Avg. Vel. (ft/s) * * 3.20 * *
* Max ChI Dpth (ft) * 28.50 * Hydr. Depth (ft) * * 24.00 * *
* Crit W.S. (ft) * 1178.43 * Wetted Per. (ft) * * 1617.97 * *
* Conv. Total (cfs) *16906970.0 * Conv. (cfs) * *16906970.0 * *
*****************.*******************************************************************

I



I
I

******************************************************************************************
*

FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.13

*

* 18544.62 * 18625.28 *

1.60

2.58

3.26

3.24

3.23

3.23

3.26

3.23

3.24

3.23

(ft/s)

1.38

(ft) *

9.04 *

7.47 *

26.37 *

26.30 *

19.56 *

26.05 *

26.00 *

26.00 *

26.00 *

26.12 *

26.00 *

Hydr D. * Velocity

Profile # 1

Conv. *

(cfs) *

W.P. *

(ft) *

80.66 *1000092.0 *

84.87 * 587478.6 *

80.66 * 167977.5 *

73.68 * 107161.3 *

80.66 * 976753.8 *

80.66 * 979821.3 *

80.68 * 995720.6 *

80.66 * 976753.8 *

80.66 * 976753.8 *

80.69 * 983804.9 *

80.66 * 976753.8 *

Area *

537.12 *

729.33 *

(sq ft) **

%Q *

0.60 *

0.95 *

5.60 * 2121.70 *

5.50 * 2097.16 *

5.50 * 2097.16 *

5.50 * 2097.16 *

5.63 * 2127.10 *

3.31 * 1577.63 *

5.52 * 2101.13 *

5.50 * 2097.16 *

5.54 * 2106.53 *

*

*

* Right Sta *

* (ft)

* 18705.94 *

* Left Sta
*
* (ft)
*

* 18625.28

* 18302.64 * 18383.30
*

* 17980.00 * 18060.66 *
*
* 18060.66 * 18141.32 *

* 18141.32 * 18221.98 *
*

* 18383.30 * 18463.96 *

*

* 18221.98 * 18302.64 *
*

* 18786.60 * 18867.26 *
*

* 18463.96 * 18544.62 *
*

* 18705.94 * 18786.60 *
*

*

*

I
I

I
I

I
I

I
I

* 18867.26 * 18947.92 *

I *
* 18947'.92
*

* 19028.58 *

6.27 * 2275.81 *

6.33 * 2282.69 *

81.32 *1113251.0 *

80.66 *1124971.0 *

28.21 *

28.30 *

3.39

3.42

* 19028.58 * 19109.24 *
*I * 19109.24
*

* 19189.90 *

6.33 * 2282.69 *

6.33 * 2282.63 *

80.66 *1124971.0 *

80.66 *1124944.0 *

28.30 *

28.30 *

3.42

3.42

* 19189.90 * 19270.56 *

I *
* 19270.56

*
* 19351.22 *

6.33 * 2282.69 *

6.27 * 2270.16 *

80.66 *1124971.0 *

80.66 *1114670.0 *

28.30 *

28.14 *

3.42

3.41

* 19351.22 * 19431.88 *
*

6.13 * 2238.03 *

I * 19431. 88
*

* 19512.54 * 6.11 * 2245.26 *

80.68 *1088337.0 *

81.59 *1086080.0 *

27.75 *

27.84 *

3.37

3.36

*
******************************************************************************************
*

I
* 19512.54 * 19593.20 * 0.76 * 656.58 * 86.52 * 134557.5 * 8.14 * 1.42

I ********************************************************************************

******************************************************

SUMMARY OF MANNING'S N VALUES

I * Reach * River Sta. * n1 * n2 * n3 *
******************************************************

I *SALTRIVSOUTH*
*SALTRIVSOUTH*
*SALTRIVSOUTH*

226.58 *
226.521 *
226.52 *

.028*

.028*

.028*

.028*

.028*

.028*

.031*

.028*

.031*

I



I
I
I
I

*SALTRIVSOUTH* 226.51 * Bridge* * *
*SALTRIVSOUTH* 226.50 * .028* .028* .031*
*SALTRIVSOUTH* 226.35 *- .028* .028* .028*
*SALTRIVSOUTH* 226.23 * .028* .028* .028*
*SALTRIVSOUTH* 226.13 * .028* .028* .028*
******************************************************

********************************************************************************

I SUMMARY OF REACH LENGTHS

I
I
I
I
I
I
I
I
I
I

******************************************************
* Reach * River Sta. * Left * Channel* Right *
*SALTRIVSOUTH* 226.58 * 250* 250* 250*
*SALTRIVSOUTH* 226.521 * 240* 210* 190*
*SALTRIVSOUTH* 226.52 * 103* 103* 103*
*SALTRIVSOUTH* 226.51 * Bridge* * *
*SALTRIVSOUTH* 226.50 * 280* 240* 200*
*SALTRIVSOUTH* 226.35 * 250* 200* 175*
*SALTRIVSOUTH* 226.23 * 250* 250* 250*
*SALTRIVSOUTH* 226.13 * * * *
******************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

*********************************************
* Reach * River Sta. * Contr.* Expan. *
*********************************************
*SALTRIVSOUTH* 226.58 * .1* .3*
*SALTRIVSOUTH* 226.521 * .1* .3*
*SALTRIVSOUTH* 226.52 * .1* .3*
*SALTRIVSOUTH* 226.51 * Bridge* *
*SALTRIVSOUTH* 226.50 * .1* .3*
*SALTRIVSOUTH* 226.35 * .1* .3*
*SALTRIVSOUTH* 226.23 * .1* .3*
*SALTRIVSOUTH* 226.13 * .1* .3*
*********************************************

Profile Output Table - Standard Table 1
******************************************************************************************
**************************************
* River Sta. * Q Total *Min Ch El *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl
*Flow Area *Top Width *Froude # ChI *
* * (cfs) * (ft) * (ft) * (ft) * (ft) * (ft/ft) * (ft/s)
* (sq ft) * (ft) * *
******************************************************************************************
**************************************

* 226.50
* 5778.04 *
* 226.35
* 36273.13 *

* 226.58
* 18696.04 *
* 226.521
* 7984.22 *
* 226.52
* 10045.62 *
* 226.51

I
I
I
I

* *

*123250.00 * 1179.00 * 1210.41 * 1202.65 * 1211.12 * 0.000621 * 6.87
1781. 63 * 0.35 *

*123250.00 * 1185.00 * 1206.54 * 1204.66 * 1210.37 * 0.002861 * 15.77
684.00 * 0.76 *

*123250.00 * 1185.00 * 1206.24 * 1202.59 * 1209.78 * 0.001960 * 15.68
1870.00 * 0.65 *

* Bridge * * * * * *
* *

*123250.00 * 1185.00 * 1202.59 * 1202.59 * 1209.66 * 0.004877 * 21.33
407.03 * 1. 00 *

*123250.00 * 1171.30 * 1199.02 * 1180.88 * 1199.20 * 0.000072 * 3.40
1745.13 * 0.13 *



******************************************************************************************
**************************************

I
I
I
I

* 226.23
* 37033.93 *
* 226.13
* 38505.71 *

*123250.00 *
1866.08 *

*123250.00 *
1604.42 *

1170.80 *
0.13 *

1170.50 *
0.12 *

1199.01 *

1199.00 *

1181. 95 *

1178.43 *

1199.18 *

1199.16 *

0.000074 *

0.000053 *

3.33

3.20

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

Profile Output Table - Standard Table 2
******************************************************************************************
*************************
* River Sta. *E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q
Channel * Q Right *Top Width *
* * (ft) * (ft) * (ft) * (ft) * (ft) * (cfs) *
(cfs) * (cfs) * (ft) *
******************************************************************************************
*************************
* 226.58 * 1211.12 * 1210.41 * 0.71 * 0.44 * 0.31 *
*123250.00 * * 1781.63 *
* 226.521 * 1210.37 * 1206.54 * 3.83 * 0.51 * 0.09 * 1322.23
*121927.80 * * 684.00 *
* 226.52 * 1209.78 * 1206.24 * 3.54 * * * 3132.04
*113867.70 * 6250.23 * 1870.00 *
* 226.51 * Bridge * * * * * *
* * *
* 226.50 * 1209.66 * 1202.59 * 7.07 * 0.59 * 2.07 *
*123250.00 * * 407.03 *
* 226.35 * 1199.20 * 1199.02 * 0.18 * 0.01 * 0.00 *
*123250.00 * * 1745.13 *
* 226.23. * 1199.18 * 1199.01 * 0.17 * 0.02 * 0.00 *
*123250.00 * * 1866.08 *
* 226.13 * 1199.16 * 1199.00 * 0.16 * 0.00 * 0.00 *
*123250.00 * * 1604.42 *
******************************************************************************************
*************************

Profile Output Table - Six XS Bridge
******************************************************************************************
*******************************~****

* River Sta. *E.G. Elev *W.S. Elev *Crit W.S. *Frctn Loss *C &. E Loss *Top Width * Q
Left *Q Channel * Q Right * Vel Cool *
* * (ft) * (ft) * (ft) * (ft) * (ft) * (ft) *
(cfs) * (cfs) * (cfs) * (ft/s) *
******************************************************************************************
************************************
* 226.521 * 1210.37 * 1206.54 * 1204.66 * 0.51 * 0.09 * 684.00 *
1322.23 *121927.80 * * 15.77 *
* 226.52 * 1209.78 * 1206.24 * 1202.59 * * * 1870.00 *
3132.04 *113867.70 * 6250.23 * 15.68 *
* 226.51 BU* 1209.78 * 1206.24 * 1207.18 * * * *
* * * *
* 226.51 BD* 1209.78 * 1206.24 * 1203.54 * * * *
* * * *
* 226.50 * 1209.66 * 1202.59 * 1202.59 * 0.59 * 2.07 * 407.03 *
*123250.00 * * 21.33 *
* 226.35 * 1199.20 * 1199.02 * 1180.88 * 0.01 * 0.00 * 1745.13 *
*123250.00 * * 3.40 *
******************************************************************************************
************************************

Profile Output Table - Bridge Comparison
******************************************************************************************



I
I

* River Sta. *E.G. Elev *W.S. Elev *Energy EG *Momen. EG *Yarnell EG * WSPRO EG * Prs 0 EG
*Prs/Wr EG *

* (ft) *
******************************************************************************************
*************

(ft)

* 1223.26

(ft) *

*

(ft) *

*

(ft) *(ft) *(ft) *(ft) **

*************

*************

* 226.51 * 1209.78 * 1206.24 * 1210.84 *
* 1209.78 *
******************************************************************************************

*

I

I
I

I
I
I
I

Profile Output Table - HEC-FDA
***********************************************
* River Sta. * Q Total *Min Ch EI *W.S. Elev *
* * (cfs) * (ft) * (ft) *
***********************************************
* 226.58 *123250.00 * 1179.00 * 1210.41 *
* 226.521 *123250.00 * 1185.00 * 1206.54 *
* 226.52 *123250.00 * 1185.00 * 1206.24 *
* 226.51 * Bridge * * *
* 226.50 *123250.00 * 1185.00 * 1202.59 *
* 226.35 *123250.00 * 1171.30 * 1199.02 *
* 226.23 *123250.00 * 1170.80 * 1199.01 *
* 226.13 *123250.00 * 1170.50 * 1199.00 *
***********************************************

Plan 05

I Summary' for Profiles: 1

The

Reach: SALTRIVSOUTH Riv Sta: 226.23 Profile: 1

I
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section
slice/secant method to find critical depth.

Reach: SALTRIVSOUTH Riv Sta: 226.35 Profile: 1

I
Warning - The parabolic search method failed to converge on critical depth.

program will try the cross section
slice/secant method to find critical depth.

Reach: SALTRIVSOUTH Riv Sta: 226.50 Profile: 1

I Warning - The energy equation could not be balanced within the specified number of
iterations. The program used critical

depth for the water surface and continued on with the calculations.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

I indicate the need for addi,tional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

I This may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross section. This may indicate
the need for additional cross sections.

I Warning - During the standard step iterations, when the assumed water surface was
set equal to critical depth, the calculated

water surface came back below critical depth. This indicates that there
is not a valid subcritical answer. The

I program defaulted to critical depth.
Warning - The parabolic search method failed to converge on critical depth. The

I



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

program will try the cross section
slice/secant method to find critical depth.

Note - Multiple critical depths were found at this location. The critical depth
with the lowest, valid, water surface was

used.
Reach: SALTRIVSOUTH Riv Sta: 226.52 Profile: 1

Warning - The cross-section end points had to be extended vertically for the
computed water surface.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: SALTRIVSOUTH Riv Sta: 226.521 Profile: 1
Warning - The cross-section end points had to be extended vertically for the

computed water surface.
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section
slice/secant method to find critical depth.

Reach: SALTRIVSOUTH Riv Sta: 226.58 Profile: 1
Warning - Divided flow computed for this cross-section.
Warning - The cross-section end points had to be extended vertically for the

computed water surface.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
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***************************~****************************************************

PROJECT DATA
Project Title: ALMA SCHOOL-SOUTH BRIDGE
Project File alma.prj
Run Date and Time: 4/17/97 2:48:14 PM

Project in English units

********************************************************************************

PLAN DATA

Plan Title: Plan 06
Plan File c:\hec\ras\alma.p06

Geometry Title: Plan 06
Geometry File c:\hec\ras\alma.p06

I Flow Title
Flow File

Plan 06
c:\hec\ras\alma.p06

I
Plan Summary Information:
Number of: Cross Sections = 7 Mulitple Openings = 0

Culverts = 0 Inline Weirs = 0
Bridges = 1

I Computational Information
Water surface calculation tolerance = .01
Critical depth calculaton tolerance = .01

I
Maximum number of interations = 20
Maximum difference tolerance = .3
Flow tolerance factor = .001

I Computational Flow Regime: Mixed Flow

Encroachment Data: None

I Flow Distribution Locations
Reach RS Start RS End LOB Channel ROB
SALTRIVSOUTH 226.58 226.13 5 20 5

I
I

********************************************************************************



I
I FLOW DATA

I Flow Title: AL100.DAT
Flow File c:\hec\ras\alma.f02

I
Flow Data (cfs)
*********************************
* Reach Riv Sta * PF#l *
*********************************

I
I

* SALTRIVSOUTH226.58 * 72500 *
*********************************
Boundary Conditions
****************************************************************************
* Reach Profile * Upstream Downstream *
****************************************************************************
* SALTRIVSOUTH 1 * Known WS = 1202 Known WS = 1199 *
****************************************************************************

I ********************************************************************************

*************************************************************************************

GEOMETRY DATA

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.58

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: UPSTREAM BOUNDARY

Expan.
.3

Elev.
1206.7
1202.1
1201.1
1200.1
1181.4
1179.6
1188.3
1197.4
1199.4
1202.8
1203.7
1205.3
1211. 9

1212
1207

1228.4
1203.4
1203.8

Sta.
17370.8

17616
17799.9
17877.2
17925.1
18030.2
18150.1
18202.3
18333.3

18459
18568.8
18675.4
18813.2
18910.9
18983.5

19069
19177.8
19267.3

Profile # 1

Coeff Contr.
.1

Elev.
1206.7
1209.2
1201.3

1200.04
1190.1
1179.4
1181.4
1196.5
1196.4
1201.5
1202.9
1204.7
1214.1
1210.1
1207.8
1218.1
1220.5
1203.5

Right
250

River Station: 226.58

Value
.031

Elev. Sta.
1205.3 17356.2
1204.2 17575.1
1201. 7 17729.6
1199.517874.99
1199.7 17904.6
1179.8 17943.9
1179.9 18135.1
1193.8 18199.7
1197.1 18315.6

1201.35 18438.4
1202.8 18562.2
1204.6 18654.2
1213.4 18773.8
1210.7 18899.2
1207.9 18970.4
1206.5 19062.3
1225.3 19157.3
1203.6 19258.4

Sta.
17314.2

17504
17708.4
17855.1
17885.4
17942.1
18110.1
18188.6

18311
18402.8
18523.4
18626.8
18750.2
18882.4
18958.6
19045.4

19122
19227.4

3
Value Sta.

.028 18706.~

Lengths: Left Channel
250 250

num = 92
Elev.

1205.5
1204.3
1201. 9

1200
1200.1
1179.7

1179
1189.5
1197.6
1200.5
1202.9
1203.2
1206.9

1211
1209.1
1206.7
1228.2
1203.8
1210.3

Elev. Sta.
1205.9 17287.8
1204.9 17469.9
1202.3 17684.3
1200.7 17842.6
1200.4 17885.1
1180.7 17930.2
1179.8 18103.1

1189 18174.4
1197.9 18278.2
1200.518396.07
1202.9 18515.6
1203.7 18617.2
1205.9 18727.2

1211 18850.7
1212.4 18950.7
1207.3 19028.8

1228 19097.8
1203.6 19198.3
1203.7 19353.4

Sta.
17263.7
17448.3
17674.1
17835.5

17880
17928.5
18093.5
18171.5
18251.8
18357.8
18490.5
18571.7
18706.9
18825.2
18923.2
19021. 8
19083.1

19184
19300.5

Bank Sta: Left Right
17263.7 18706.9

Manning's n Values, num =
Sta. Value Sta.

17263.7 .028 17263.7

Station Elevation Data,

Geometry Title: ALMA SCOOL-SOUTH BRIDGE
Geometry File c:\hec\ras\alma.g01

I

I
I

I
I
I
I
I
I
I
I

* W.S. Elev (ft) * 1204.91 * Element * Left OB * Channel * Right OB *

I



I
I * Vel Head (ft) * 0.86 * Wt. n-Val. * * 0.028 * 0.031 *

* E.G. Elev (ft) * 1205.77 * Reach Len. (ft) * 250.00 * 250.00 * 250.00 *
* E.G. Slope (ft/ft)* 0.001133 * Flow Area (sq ft) * * 9687.16 * 160.15 *

I * Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 1262.06 * Top Width (ft) * * 1127.87 * 134.19 *
* Vel Total (ft/s) * 7.36 * Avg. Vel. (ft/s) * * 7.45 * 1. 81 *
* Max ChI Dpth (ft) * 25.91 * Hydr. Depth (ft) * * 8.59 * 1.19 *

I * Crit W.S. ( ft) * 1194.51 * Wetted Per. (ft) * * 1136.26 * 134.83 *
* Conv. Total (cfs) *2154028.0 * Conv. (cfs) * *2145418.0 * 8610.0 *
*************************************************************************************

I
I

Warning - Divided flow computed for this cross-section.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

******************************************************************************************
*

FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.58 Profile # 1
******************************************************************************************

Conv. * Hydr D. * Velocity

64.18 * 71816.3 *

8.69

21. 67

21.37

20.66

12.10

(ft/s)(ft) *

4.18 *

6.46 *

14.92 *

14.64 *

14.17 *

(cfs) *

9360.3 *

W.P. *

(ft) *

19.13 *

72.16 * 346374.3 *

73.58 * 313571.9 *

72.29 * 335001.5 *

*
* Left Sta * Right Sta * %Q * Area *
*
* (ft) * (ft) * * (sq ft) *
*
* 17840.98 * 17913.14 * 0.87 * 72.54 *
*
* 17913.14 * 17985.30 * 29.14 * 1022.36 *
*
* 17985.30 * 18057.46 * 32.19 * 1076.81 *
*
* 18057.46 * 18129.62 * 31.13 * 1056.21 *
*
* 18129.62 * 18201. 78 * 6.67 * 399.76 *
*

I

I
I

I

I
I
I

Warning - Divided flow computed for this cross-section.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

I
CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: NARROWER SECT. BEFORE BR.

River Station: 226.521

Station Elevation Data, num = 7

I Sta. Elev. Sta. Elev.
17791 1204 17891 1204
18441 1204 18475 1204

I Manning's n Values, num = 3
Sta. Value Sta. Value

17791 .028 17891 .028

Sta.
18141

Sta.
18475

Elev.
1185

Value
.028

Sta.
18311

Elev.
1185

Sta.
18351

Elev.
1200

I Bank Sta: Left
17891

Right
18475

Lengths: Left Channel
240 210

Right
190

Coeff Contr.
.1

Expan.
.3

I
CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.521 Profile # 1

I



I
*************************************************************************************
* W.S. Elev (ft) * 1202.16 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 2.91 * Wt. n-Va1. * * 0.028 * *
* E.G. Elev (ft) * 1205.07 * Reach Len. (ft) * 240.00 * 210.00 * 190.00 *
* E.G. Slope (ft/ft)* 0.002770 * Flow Area (sq ft) * * 5295.44 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 484.54 * Top Width (ft) * * 484.54 * *
* Vel Total (ft/s) * 13.69 * Avg. Vel. (ft/s) * * 13.69 * *
* Max Chl Dpth (ft) * 17.16 * Hydr. Depth (ft) * * 10.93 * *
* Crit W.S. (ft) * 1199.18 * Wetted Per. (ft) * * 487.96 * *
* Conv. Total (cfs) *1377475.0 * Conv. (cfs) * *1377475.0 * *
*************************************************************************************

I
I
I
I FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.521 Profile * 1

******************************************************************************************
*I * Left Sta * Right Sta *
*

tQ * Area * W.P. * Conv. * Hydr D. * Velocity

I
* (ft)
*
* 17891.00
*

* (ft)

* 17920.20

*

*

*

0.00 *

(sq ft) *

0.97 *

(ft) *

5.06 *

(cfs) *

17.0 *

(ft) *

0.19 *

(ft/s)

0.78

I
* 17920.20 * 17949.40 *
*
* 17949.40 * 17978.60 *
*

0.18 *

0.84 *

43.60 *

108.40 *

29.29 * 3016.8 *

29.28 * 13765.4 *

1.49 *

3.71 *

3.06

5.62

I
I

* 17978.60 * 18007.80 *
*
* 18007.80 * 18037.00 *
*
* 18037.00 * 18066.20 *
*
* 18066.20 * 18095.40 *

1.84 *

3.12 *

4.66 *

6.43 *

173.21 *

237.99 *

302.79 *

367.62 *

29.29 * 30061.7 *

29.28 * 51054.3 *

29.28 * 76265.9 *

29.29 * 105372.9 *

5.93 *

8.15 *

10.37 *

12.59 *

7.68

9.49

11.15

12.69

I
*
* 18095.40 * 18124.60 *
*
* 18124.60 * 18153.80 *

8.43 *

10.43 *

432.39 *

491. 00 *

29.28 * 138107.1 *

29.25 * 170830.7 *

14.81 *

16.81 *

14.14

15.40

I
*
* 18153.80 * 18183.00 *
*
* 18183.00 * 18212.20 *

10.80 *

10.80 *

501.18 *

501.18 *

29.20 * 176977.8 *

29.20 * 176977.8 *

17 .16 *

17.16 *

15.63

15.63

*
******************************************************************************************
*

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: UPSTREAM SIDE BRIDGE

*

* 18299;80 * 18329.00 *
*

2.64

0.99

6.85

15.63

15.63

13 .95

15.63

5.23 *

1.20 *

0.27 *

17.16 *

17.16 *

17.16 *

15.08 *

75.0 *

2085.3 *

29.20 * 176977.8 *

29.20 * 176989.6 *

29.23 *

12.31 *

29.20 * 176989.6 *

30.42 * 138836.0 *

30.70 * 23635.7 *

River Station: 226.52

34.91 *

3.36 *

501.18 *

501.22 *

501.22 *

440.43 *

152.79 *

8.48 *

0.00 *

0.13 *

1.44 *

10.80 *

10.80 *

10.80 **

* 18358.20 *

* 18299.80

* 18416.60 *

* 18212.20 * 18241.40 *
*

* 18387.40

* 18329.00
*

* 18270.60
*

* 18358.20 * 18387.40 *
*

* 18241.40 * 18270.60 *
*

I
I

I
I

I
I
I



I
I

-:

Station Elevation Data, num = 20
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

I
17370 1204 17590 1204 17915.5 1205.74 17915.6 1202.09 17915.7 1196.84

17962.5 1188 17971. 2 1188.18091.2 1188 18091. 2 1188 18149.7 1185
18149.7 1185 18188.7 1185 18208.2 1185 18208.2 1185 18264.2 1188
18311.5 1196.26 18322.5 1198.7 18322.7 1205.7 18560 1204 19240 1204

I Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value

17370 .028 17915.6 .028 18322.7 .031

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
17915.6 18322.7 103 103 103 .1 .3

I CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.52 Profile # 1
*************************************************************************************
* W.S. Elev (ft) * 1201.76 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 2.76 * Wt. n-Val. * * 0.028 * *

I * E.G. Elev (ft) * 1204.52 * Reach Len. (ft) * 5.00 * 5.00 * 5.00 *
* E.G. Slope (ft/ft)* 0.002052 * Flow Area (sq ft) * * 5440.40 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *

I
* Top Width (ft) * 406.98 * Top Width (ft) * * 406.98 * *
* Vel Total (ft/s) * 13.33 * Avg. Vel. (ft/s) * * 13.33 * *
* Max ChI Dpth (ft) * 16.76 * Hydr. Depth (ft) * * 13.37 * *
* Crit W.S. (ft) * 1198.30 * Wetted Per. (ft) * * 416.78 * *

I
* Conv. Total (cfs) *1600595.0 * Conv. (cfs) * *1600595.0 * *
*************************************************************************************

Warning - The

I Warning - The

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

Profile # 1Riv Sta: 226.52Reach: SALTRIVSOUTHI FLOW DISTRIBUTION OUTPUT
******************************************************************************************
*

20.46 * 83266.0 *

20.71 * 55230.3 *

25.54 * 22748.6 *

20.36 * 85395.4 *

20.36 * 85395.4 *

20.36 * 85395.4 *

20.35 * 85387.2 *

20.36 * 85395.4 *

20.37 * 86120.1 *

20.38 * 94934.2 *

(ft) * (ft/s)

6.82 * 7.12

10.67 * 11.04

13.59 * 13.07

13.76 * 13.23

13.76 * 13.23

13.76 * 13 .23

13.76 * 13.23

13.76 * 13.23

13.84 * 13.27

14.68 * 13.80

Conv. * Hydr D. * Velocity

(cfs) *

W.P. *

(ft) *

* Right Sta * %Q * Area *

* (ft) * * (sq ft) *

* 17935.96 * 1.36 * 138.72 *

* 17956.31 * 3.31 * 217.22 *

* 17976.66 * 4.99 * 276.56 *

* 17997.02 * 5.11 * 280.18 *

* 18017.38 * 5.11 * 280.18 *

* 18037.73 * 5.11 * 280.18 *

* 18058.08 * 5.11 * 280.15 *

* 18078.44 * 5.11 * 280.18 *

* 18098.79 * 5.16 * 281. 66 *

* 18119.15 * 5.68 * 298.70 *

* 17976.66

* 18017.38

*

...

* 17935.96
*

... 18098.79

I

I *
* 18037.73
*
* 18058.08

I *
* 18078.44

I * 17956.31
*

I *** 17997.02

I * 17915.60
*

I : Left Sta

* (ft)

I



I
I *

* 18119.15 * 18139.50 * 6.38 * 319.98 * 20.38 * 106463.1 * 15.72 * 14.44
*

I
* 18139.50 * 18159.86 * 7.01 * 338.58 * 20.37 * 117027.7 * 16.63 * 15.01
*
* 18159.86 * 18180.21 * 7.10 * 341. 24 * 20.36 * 118619.1 * 16.76 * 15.09
*

I * 18180.21 * 18200.57 * 7.10 * 341.24 * 20.36 * 118619.1 * 16.76 * 15.09
*
* 18200.57 * 18220.92 * 6.95 * 336.87 * 20.37 * 116036.5 * 16.55 * 14.95
*

I * 18220.92 * 18241.28 * 6.25 * 316.27 * 20.38 * 104406.8 * 15.54 * 14.33
*
* 18241.28 * 18261.63 * 5.54 * 294.07 * 20.38 * 92481.5 * 14.45 * 13.65
*

I * 18261. 63 * 18281.99 * 4.27 * 252.69 * 20.63 * 71266.0 * 12.42 * 12.24
*
* 18281.99 * 18302.34 * 2.44 * 180.76 * 20.66 * 40727.5 * 8.88 * 9.78
*

I * 18302.34 * 18322.70 * 0.90 * 104.98 * 23.65 * 15045.9 * 5.19 * 6.22
*
******************************************************************************************
*

I Warning - The velocity head.has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

I
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

17914 1206.83 1204.33 18314 1206.83 1204.33
Downstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord
************************************************

17914 1206.83 1204.33 18314 1206.83 1204.33
Elevation at which weir flow begins =
Maximum allowable submergence for weir flow = .95
Submergence criteria :Broad Crested

Elev.Sta.

River Station: 226.51

Elev.Sta.

5
88

2.6

num = 4
Elev.

Number of Abutments = 1

Upstream Abutment Data,
Sta. Elev. Sta.

BRIDGE INPUT Reach: SALTRIVSOUTH
Description: SOUTH BRIDGE
Distance from Upstream XS =
Deck/Roadway Width =
Weir Coefficient =
Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates, num = 2

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord
************************************************

I

I

I

I
I

I

****************************************************************
1187 18340.5 1204.33

I
17915.71 1204.3317940.39
Downstream Abutment Data,

Sta. Elev. Sta.

1187 18315
num = 4
Elev. Sta. Elev. Sta. Elev.

****************************************************************

I 17915.71 1204.3317940.39

Number of Piers = 6

1187 18315 1187 18340.5 1204.33

I
I



I
Pier Station Upstream=17972.45
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

1204.3 2.5 1187 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

I
I
I 1204.3 2.5 1187 2.5

Downstream=17972.45

I
Pier Station Upstream=18030.95
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Downstream=18030.95

I
1187 2.5 1204.3 2.5

Downstream Pier Data, num = 2
Elev. Width Elev. Width

********************************

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Pier Station Upstream=18089.4.5
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

I
I
I

1187

1187

2.5 1204.3

2.5 1204.3

2.5

2.5

Downstream=18089.45

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Pier Station Upstream=18148.95
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Pier Station Upstream=18266.95
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

Downstream=18148.95

Downstream=18207.45

Downstream=18266.95

2.5

2.5

2.5

2.5 1204.3

2.5 1204.3

2.5 1204.3

1187

1187

1187

Pier Station Upstream=18207.45
Upstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

1187 2.5 1204.3 2.5
Downstream Pier Data, num = 2

Elev. Width Elev. Width
********************************

I

I

I

I
I

I

I

I
I

Number of Bridge Coefficient Sets = 1

I



I

.8

o
1.25

Cd =
KVal =
CVal =

Highest Energy Answer

High Flow Method
Pressure and Weir flow

Submerged Inlet Cd =
submerged Inlet + Outlet Cd =
Max Low Cord =

I Low Flow Methods
Energy

I
Momentum
Yarnell
W.S. Pro Method

Selected Low Flow Methods =

I
I

Note - The energy method has computed a class B profile.

FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.51 Profile # 1
******************************************************************************************

BRIDGE OUTPUT Reach:" SALTRIVSOUTH Riv Sta: 226.51 Profile # 1
Opening : Bridge #1
***************************************************************************************

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the downstream end
Criteria to check for pressure flow = Upstream water surface

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

* E.G. US. (ft) * 1204.52 * Element *Inside BR US *Inside BR DS *
* W.S. US. (ft) * 1201. 76 * E.G. Elev (ft) * 1204.26 * 1204.26 *
* Q Total (cfs) * 72500.00 * W.S. Elev (ft) * 1199.09 * 1199.09 *
* Q Bridge (cfs) * 72500.00 * Crit W.S. (ft) * 1199.09 * 1199.09 *
* Q Weir (cfs) * * Max ChI Dpth (ft) * 12.09 * 12.09 *
* Weir Sta Lft (ft) * * Vel Total (ft/s) * 18.22-* 18.21 *
* Weir Sta Rgt (ft) * * Flow Area (sq ft) * 3979.58 * 3980.53 *
* Weir Submerg * * Froude # ChI * 0.99 * 0.99 *
* Weir Max Depth (ft) * * Specif Force (cu ft)* 63005.55 * 61914.98 *
* Min Top Rd (ft) * 1196.81 * Hydr Depth (ft) * ..l0.29 * 10.29 *
* Min El Prs (ft) * 1204.33 * W.P. Total (ft) * 533.21 * 533.25 *
* Delta EG (ft) * 1.20 * Conv. Total (cfs) * 814978.4 * 815255.6 *
* Delta WS (ft) * 5.24 * Top Width (ft) * 386.87 * 386.87 *
***************************************************************************************

Warning The

Warning - The

I
I
I
I
I
I
I
I
I

*

I
* Left Sta * Right Sta * %Q * Area * W.P. * Conv. * Hydr D. * Velocity
*
* (ft) * (ft) * * (sq ft) * ( ft) * (cfs) * (ft) * (ft/s)
*

I * 17915.60 * 17935.52 * 0.51 * 46.55 * 18.52 * 4567.2 * 3.76 * 7.90
*
* 17935.52 * 17955.44 * 3.62 * 156.78 * 20.27 * 32538.3 * 7.87 * 16.72
*

I * 17955.44 * 17975.36 * 3.78 * 215.91 * 42.20 * 34022.1 * 10.85 * 12.69
*
* 17975.36 * 17995.28 * 6.47 * 220.83 * 19.92 * 58266.7 * 11. 09 * 21. 25
*

I
I



I
I * 17995.28 * 18015.20 * 6.47 * 220.83 * 19.92 * 58266.7 * 11.09 * 21.25

*
* 18015.20 * 18035.12 * 3.27 * 193.12 * 39.59 * 29476.2 * 11. 09 * 12.29

I *
* 18035.12 * 18055.04 * 6.47 * 220.83 * 19.92 * 58266.7 * 11.09 * 21.25
*
* 18055.04 * 18074.96 * 6.47 * 220.83 * 19.92 * 58266.7 * 11.09 * 21.25

I *
* 18074.96 * 18094.88 * 3.28 * 193.47 * 39.60 * 29562.1 * 11.11 * 12.31
*
* 18094.88 * 18114.80 * 7.14 * 234.36 * 19.94 * 64286.5 * 11. 76 * 22.10

I *
* 18114.80 * 18134.72 * 7.48 * 240.75 * 19.92 * 67287.2 * 12.09 * 22.51
*
* 18134.72 * 18154.64 * 3.66 * 210.54 * 41.59 * 32939.4 * 12.09 * 12.60

I *
* 18154.64 * 18174.56 * 7.48 * 240.75 * 19.92 * 67287.2 * 12.09 * 22.51
*

I
* 18174.56 * 18194.48 * 7.48 * 240.75 * 19.92 * 67287.2 * 12.09 * 22.51
*
* 18194.48 * 18214.40 * 3.66 * 210.54 * 41.59 * 32939.4 * 12.09 * 12.60
*

I
* 18214.40 * 18234.32 * 7.48 * 240.75 * 19.92 * 67287.2 * 12.09 * 22.51
*
* 18234.32 * 18254.24 * 7.37 * 238.72 * 19.93 * 66315.6 * 11.98 * 22.38
*

I * 18254.24 * 18274.16 * 3.19 * 188.31 * 38.76 * 28667.8 * 10.81 * 12.26
*
* 18274.16 * 18294.08 * 3.42 * 151. 54 * 20.22 * 30798.4 * 7.61 * 16.37
*

I * 18294.08 * 18314.00 * 1.23 * 82.10 * 20.24 * 11079.7 * 4.12 * 10.87
*
******************************************************************************************
*

I Note - The energy method has computed a class B profile.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m) . This may

I
indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

I CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: DOWNSTREAM SIDE BRIDGE

River Station: 226.50

Data,
Sta.

17590
17971.2
18188.7
18322.5

Sta.
17915.5
18091. 2
18208.2
18322.7

num
Sta.

17590

I
I
I

Station Elevation
Sta. Elev.

17370 1204
17962.5 1188
18149.7 1185
18311. 5 1196.26

'Manning's n Values,
Sta. Value

17370 .028

num = 20
Elev.

1204
1188
1185

1198.7

= 3
Value

.028
Sta.

18560

Elev.
1205.74

1188
1185

1205.7

Value
.031

Sta.
17915.6
18091.2
18208.2

18560

Elev.
1202.09

1188
1185
1204

Sta.
17915.7
18149.7
18264.2

19240

Elev.
1196.84

1185
1188
1204

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.50 Profile # 1
*************************************************************************************

I
I
I

Bank Sta: Left
17590

Right
18560

Lengths: Left Channel
280 240

Right
200

Coeff Contr.
.1

Expan.
.3



I
I * W.S. Elev (ft) * 1196.53 * Element * Left OB .. ~thannel * Right OB *

* Vel Head (ft) * 7.40 * Wt. n-Vai. * * 0.028 * *
* E.G. Elev (ft) * 1203.93 * Reach Len. (ft) * 280.09 * 240.00 * 200.00 *

I
* E.G. Slope (ft/ ft)* 0.009975 * Flow Area (sq ft) * * 3320.20 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 395.34 * Top Width (ft) * * 395.34 * *
* Vel Total (ft/s) * 21.84 * Avg. Vel. (ft/s) * * 21. 84 * *

I * Max ChI Dpth (ft) * 11.53 * Hydr. Depth (ft) * • * 8.40 * *
* Crit W.S. (ft) * 1198.34 * Wetted Per. (ft) * * 397.04 * *
* Conv. Total (cfs) * 725917.8 * Conv. (cfs) * * 725917.8 * *
*************************************************************************************

I
I
I

Warning - The energy equation could not be balanced within the specified number
of iterations. The program used critical depth for the water surface and
continued on with the calculations.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

I
I
I
I
I
I
I

FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.50 Profile fI: 1
******************************************************************************************
*
* Left Sta * Right Sta * %Q * Area * W.P. * Conv. * Hydr D. * Velocity
*
* (ft) * (ft) * * (sq ft) * (ft) * (cfs) * (ft) * (ft/s)
*
* 17881.00 * 17929.50 * 0.10 * 13.92 * 12.36 * 799.9 * 1.15 * 5.43
*
* 17929.50 * 17978.00 * 7.35 * 310.68 * 49.08 * 56416.5 * 6.41 * 17.16
*
* 17978.00 * 18026.50 * 11.94 * 413.53 * 48.50 * 91590.9 * 8.53 * 20.93
*
* 18026,.50 * 18075.00 * 11.94 * 413.53 * 48.50 * 91590.9 * 8.53 * 20.93
*
* 18075.00 * 18123.50 * 13.25 * 440.28 * 48.54 * 101618.8 * 9.08 * 21.81
*
* 18123.50 * 18172.00 * 18.70 * 541.43 * 48.53 * 143452.1 * 11.16 * 25.04
*
* 18172.00 * 18220.50 * 19.49 * 554.98 * 48.52 * 149518.3 * 11.44 * 25.46 .
*
* 18220.50 * 18269.00 * 14.37 * 462.67 * 48.64 * 110234.6 * 9.54 * 22.52
*
* 18269.00 * 18317.50 * 2.86 * 169.19 * 44.37 * 21913.5 * 3.87 * 12.24
*
******************************************************************************************
*

I
Warning - The

Warning - The

I Warning - The

River Station: 226.35

energy equation could not be balanced within the specified number
of iterations. The program used critical depth for the water surface and
continued on with the calculations.

velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: DOWNSTREAM 250' AWAY BRIDGE

I
I
I



"'I

Station Elevation Data, num = 61
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

17745 1204.3 17751.4 1204 17801.4 1195.3 17812.7 1192 .9 17823.9 1191. 5
17859.1 1191. 2 17899.8 1192.1 17918.1 1190.9 17926.5 1189.1 17932 1189
17996.3 1188.5 18046.6 1188.5 18068.6 1188.5 18086.1 1189.2 18091.9 1189

18134 1187.2 18147 1183.7 18167.7 1182.2 18184 1179.4 18223.9 1179.3
18265.3 1178.6 18309.3 1178.4 18326 1178.5 18344.3 1177.4 18388 1177.3
18431.1 1176.9 18469.8 1176.4 18535.4 1176.3 18542.6 1176.2 18554.3 1178.1
18560.6 1180.5 18565.7 1183.6 18572 .1 1184.1 18591 1180.1 18592.7 1178.8

18597 1176.9 18643.3 1175.7 18660.7 1175.5 18694.7 1172 18736.1 1171.3
18745.3 1172.5 18750.4 1172.5 18881.4 1172.3 18909.7 1172.7 18942.1 1172.3
18947.4 1171. 7 18981.1 1172.1 19026.5 1171.6 19034.3 1171.8 19265.7 1172.5

19308 1172.5 19335.6 1172.9 19477.2 1173.4 19478.6 1173.4 19487.8 1179.8
19507.4 1194.4 19533.2 .1201.1 19538.7 1201.9 19547.6 1202.2 19590.8 1202
19598.4 1204.3

Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value

17745 .028 17745 .028 19598.4 .028

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan .
17745 19598.4 250 200 175 .1 . 3

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.35 Profile # 1

I
I
I

I
I
I

*************************************************************************************
* W.S. Elev (ft) * 1199.01 * Element * Left OB * Channel * Right DB *
* Vel Head (ft) * 0.06 * Wt. n-Val. * * 0.028 * *
* E.G. Elev (ft) * 1199.07 * Reach Len. (ft) * 250.00 * 200.00 * 175.00 *
* E.G. Slope (ft/ft)* 0.000025 * Flow Area (sq ft) * * 36254.39 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 1745.03 * Top Width (ft) * * 1745.03 * *
* Vel Total (ft/s) * 2.00 * Avg. Vel. (ft/s) * * 2.00 * *
* Max ChI Dpth (ft) * 27.71 * Hydr. Depth (ft) * * 20.78 * *
* Crit W.S. (ft) * 1178.76 * Wetted Per. (ft) * * 1757.30 * *
* Conv.,Total (cfs) *14472400.0 * Conv. (cfs) * *14472400.0 *
*************************************************************************************

*

Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

*

* 18764.37

92.88 * 30497.7 *

92.67 * 27555.0 *

92.71 * 27609.8 *

92.68 * 37150.8 *

92.67 * 35168.1 *

92.67 * 30267.3 *

* Left Sta

* 18579.03
*I : 18671. 70

I *
* 18857.04
*
* 18949.71

I *
* 19042.38
*
* 19135.05

I
I

* Right Sta * %Q * Area *

* (ft) * * (sq ft) *

* 18671.70 * 0.04 * .3.53 *

* 18764.37 * 12.52 * 277.22 *

* 18857.04 * 11.31 * 260.61 *

* 18949.71 * 11.33 * 260.97 *

* 19042.38 * 15.25 * 311. 79 *

* 19135.05 * 14.43 * 301. 69 *

* 19227.72 * 12.42 * 275.71 *

W.P. *

(ft) *

8.33 *

Conv. *

(cfs) *

105.8 *

(ft) * (ft/s)

0.43 * 8.91

2.99 * 32.74

2.81 * 31.46

2.82 * 31.48

3.36 * 35.45

3.26 * 34.69

2.98 * 32.67



I
I *

* 19227.72 * 19320.39 * 10.77 * 253.15 * 92.67 * 26252.6 * 2.73 * 30.86
*
* 19320.39 * 19413.06 * 7.65 * 206.09 * 92.67 * 18634.2 * 2.22 * 26.90

I *
* 19413.06 * 19505.73 * 4.27 * 128.94 * 68.73 * 10408.3 * 1.89 * 24.02
*

I
I

******************************************************************************************
*

Warning - The parabolic search method failed to converge on critical depth. The
program will try the cross section slice/secant method to find critical
depth.

Station Elevation Data, num = 66
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

17743.6 1204.2 17776.7 1191.9 17813.8 1190.6 17827.3 1190.1 17871.1 1188.8
17877.4 1188.8 17877.4 1188.8 17916.5 1188.5 17942.6 1187.7 17969.4 1187.6
17973.1 1187.5 17979.5 1189.3 17984 1190.1 17991.3 1188.6 17993.2 1187.8
18001.4 1187.9 18051.2 1188.4 18059.4 1191.5 18074.3 1184.3 18093.6 1184.4
18103.8 1186.4 18106.5 1186.5 18127.1 1187 18142.8 1186.8 18208.7 1185.6
18223.2 1185.3 18234.6 1181.8 18239.8 1181.2 18287.5 1180.1 18290.9 1180
18344.8 1179.02 18359.2 1178.8 18408.1 1177.87 18437 1177.35 18480.3 1176.56
18519.3 1175.86 18554.1 1175.2 18577.7 1174.8 18594.2 1174.5 18658.7 1174.7
18692.9 1174.7 18734.4 1174.8 18796.6 1175 18799.4 1175.5 18835 1176.4
18843.3 1176.9 18851. 6 1177 18910.8 1179.6 18953.7 1179.6 18975.1 1179.8
19006.5 1180.1 19029.6 1180.3 19046.8 1180.6 19075 1180.6 19078.5 1181
19096.4 1170.8 19100.9 1171. 5 19274.6 1172 19327.9 1172.3 19354.8 1172.5
19507.5 1172.5 19559.6 1172.5 19569.4 1172.8 19577.6 1178.2 19603.5 1195.5
19653.5 1204.2

I
I
I
I
I

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: 440 ft. downstream fm. bridge

River Station: 226.23

I
Manning's n Values, num =

Sta. Value Sta.
17743.6 .028 17743.6

3
Value Sta.

.028 19653.5
Value

.028

Expan.
.3

Profile * 1

Coeff Contr.
.1

Right
250

Lengths: Left Channel
250 250

Reach: SALTRIVSOUTH Riv Sta: 226.23

Bank Sta: Left Right
17743.6 19653.5

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.23 Profile * 1
*************************************************************************************
* W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.06 * Wt. n-Val. * * 0.028 * *
* E.G. Elev (ft) * 1199.06 * Reach Len. (ft) * 250.00 * 250.00 * 250.00 *
* E.G. Slope (ft/ft)* 0.000026 * Flow Area (sg ft) * * 37025.50 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 1866.04 * Top Width (ft) * * 1866.04 * *
* Vel Total (ft/s) * 1.96 * Avg. Vel. (ft/s) * * 1.96 * *
* Max ChI Dpth (ft) * 28.20 * Hydr. Depth (ft) * * 19.84 * *
* Crit W.S. (ft) * 1179.73 * Wetted Per. (ft) * * 1881.17 * *
* Conv. Total (cfs) *14323660.0 * Conv. (cfs) * *14323660.0 * *
**************************************************+**********************************

I FLOW DISTRIBUTION OUTPUT

I
I
I
I

******************************************************************************************

Conv. * Hydr D. * VelocityI
*
* Left Sta * Right Sta *
*
* (ft) * (ft) *

I
I

%Q *

*

Area *

(sg ft) *

W.P. *

(ft) * (cfs) * (ft) * (ft/s)



I

******************************************************************************************

*

CROSS SECTION INPUT Reach: SALTRIVSOUTH
Description: last downstream cross section

* 17839.09 * 17934.59 *

* 19176.03 * 19271.52 *

0.93

1.19

2.00

1.39

1.89

1.31

1.24

1. 74

2.26

2.12

2.10

2.13

1. 78

2.27

2.23

1. 84

2.29

2.00

2.26

1.30

Elev.
1189.5
1172.6

1173
1171.3
1195.1

7.11 *

•

10.21 *

12.77 *

18.11 *

26.50 *

10.92 *

12.10 *

22.07 *

20.32 *

26.80 *

24.16 *

12.85 *

26.50 *

24.35 *

19.46 *

22.20 *

18.66 *

27.15 *

23.80 *

26.74 *

Sta.
18147.2
18256.4
18848.8
19354.4
19553.4

Elev.
1190

1172.4
1173

1170.7
1172.2

82.82 * 112454.9 *

95.52 * 24363~.2 *

95.51 * 766912.7 *

95.51 * 353483.4 *

95.51 * 879804.4 *

97.91 * 317767.4 *

96.13 * 271109.7 *

95.49 *1193861.0 *

96.07 * 630655.1 *

95.50 *1211928.0 *

95.51 * 997576.1 *

72.79 * 229084.6 *

95.49 *1023134.0 *

95.60 * 888154.6 *

95.83 * 663609.4 *

95.50 *1036858.0 *

97.95 *1195841.0 *

95.49 *1242774.0 *

95.52 * 713276.3 *

95.50 *1193885.0 *

Sta.
18121.5
18213.2

18405
19306.5
19504.1

Value
.028

River Station: 226.13

Elev.
1190

1177.2
1173

1170.7
1170.7

579.35 *

975.38 *

843.21 *

Sta.
18069.5
18204.8
18403.5
18925.4
19485.6

2.10 * 1155.32 *

1.79 * 1042.64 *

2.33 * 1219.38 *

5.80 * 2107.42 *

5.06 * 1940.73 *

1.61 *

0.74 *

5.86 * 2120.20 *

4.16 * 1729.88 *

8.19 * 2592.53 *

1.51 *

7.99 * 2553.77 *

4.38 * 1781.73 *

6.84 * 2325.54 *

6.58 * 2272.39 *

4.70 * 1858.17 *

6.75 * 2307.01 *

7.87 * 2530.87 *

7.89 * 2559.16 *

7.87 * 2530.82 *

= 3
Value Sta.

.028 19593.2

num = 26
Elev.

1190.7
1178.1
1172.2
1170.6
1170.5

num
Sta.

17980

Data,
Sta.

18007
18168.9
18362.9
18876.4
19437.3

*

* 18507.56 * 18603.05 *

* 18412.06 * 18507.56 *

* 19271.52 * 19367.02 *

* 19558.01 * 19653.50 *

* 18125.58 * 18221.07 *

* 18316.57 * 18412.06 *
*

* 18603.05 * 18698.55 *

* 18221.07 * 18316.57 *

* 18030.08 * 18125.58 *

* 18889.54 * 18985.04 *

*

* 18698.55 * 18794.04 *

*

* 18794.04 * 18889.54 *

* 17743.60 * 17839.09 *

*

* 17934.59 * 18030.08 *

* 19462.51 * 19558.01 *

* 18985.04 * 19080.53 *

*

*

*

*

*

*

*

*

*

* 19080.53 * 19176.03 *
*

*

*

* 19361.~2 * 19462.51 *

*

*

*

*

Manning's n Values,
Sta. Value

17980 .028

Station Elevation
Sta. Elev.

17980 1203
18151. 2 1188.4
18340.7 1173
18876.1 1171. 5
19366.1 1171.8
19593.2 1197.4

I

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

I
I

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.



I
I 17980 19593.2

CROSS SECTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.13

.1

Profile # 1

.3

******************************************************************************************

*************************************************************************************

Warning - The parabolic search method failed to converge on critical depth. The
program wi~l try the cross section slice/secant method to find critical
depth.

* W.S. Elev (ft) * 1199.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.06 * Wt. n-Val. * * 0.028 * *
* E.G. Elev (ft) * 1199.06 * Reach Len. (ft) * * * *
* E.G. Slope (ft/ft)* 0.000018 * Flow Area (sq ft) * * 38505.71 * *
* Q Total (cfs) * 72500.00 * Flow (cfs) * * 72500.00 * *
* Top Width (ft) * 1604.42 * Top Width (ft) * * 1604.42 * *
* Vel Total (ft/s) * 1.88 * Avg. Vel. (ft/s) * * 1.88 * *
* Max Chl Dpth (ft) * 28.50 * Hydr. Depth (ft) * * 24.00 * *
* Crit W.S. (ft) * 1176.47 * Wetted Per. (ft) * * 1617.97 * *
* Conv. Total (cfs) *16906970.0 * Conv. (cfs) * *16906970.0 * *
*************************************************************************************

Profile # 1FLOW DISTRIBUTION OUTPUT Reach: SALTRIVSOUTH Riv Sta: 226.13I
I

I
I
I

*

*

*

*

0.94

1.92

1.52

1.92

(ft/s)

0.81

9.04 *

7.47 *

(ft) *

26.37 *

19.56 *

26.30 *

Conv. * Hydr D. * Velocity

(cfs) *

W.P. *

(ft) *

80.66 * 167977.5 *

80.66 *1000092.0 *

80.68 * 995720.6 *

73.68 * 107161.3 *

84.87 * 587478.6 *

Area *%Q *

* (sq ft) *

0.60 * 537.12 *

0.95 * 729.33 *

5.63 * 2127.10 *

3.31 * 1577.63 *

5.60 * 2121.70 *

*

** 18383.30

* (ft)
*

* 18302'.64

*
* (ft)

*

*

* 17980.00 * 18060.66 *

* Left Sta * Right Sta *

* 18060.66 * 18141.32 *

* 18221.98 * 18302.64 *

* 18141.32 * 18221.98 *

I

I
I

I

* 18383.30 * 18463.96 * 5.52 * 2101.13 *

I
I

*
* 18463.96
*
* 18544.62
*
* 18625.28
*

* 18544.62

* 18625.28

* 18705.94

*

*

*

5.50 *

5.50 *

5.50 *

2097.16 *

2097.16 *

2097.16 *

80.66 * 979821.3 *

80.66 * 976753.8 *

80.66 * 976753.8 *

80.66 * 976753.8 *

26.05 *

26.00 *

26.00 *

26.00 *

1.90

1.90

1.90

1.90

* 18705.94 * 18786.60 * 5.50 * 2097.16 *

I
I

*
* 18786.60
*
* 18867.26
*
* 18947.92
*

* 18867.26

* 18947.92

* 19028.58

*

*

*

5.54 *

6.27 *

6.33 *

2106.53 *

2275.81 *

2282.69 *

80.66 * 976753.8 *

80.69 * 983804.9 *

81.32 *1113251.0 *

80.66 *1124971.0 *

26.00 *

26.12 *

28.21 *

28.30 *

1.90

1.91

2.00

2.01

I
* 19028.58
*
* 19109.24

* 19109.24

* 19189.90

*

*

6.33 *

6.33 *

2282.69 *

2282.63 *

80.66 *1124971.0 *

80.66 *1124944.0 *

28.30 *

28.30 *

2.01

2.01

I
*
* 19189.90
*
* 19270.56

* 19270.56

* 19351. 22

*

*

6.33 *

6.27 *

2282.69 *

2270.16 *

80.66 *1124971.0 *

80.66 *1114670.0 *

28.30 *

28.14 *

2.01

2.00

I
*

I



search method failed to converge on critical depth. The
will try the cross section slice/secant method to find critical

I
I * 19351.22 * 19431. 88 * 6.13 * 2238.03 * 80.68 *1088337'.0 * 27.75 * 1.98

*
* 19431.88 * 19512.54 * 6.11 * 2245.26 * 81.59 *1086080.0 * 27.84 * 1.97

I
*
* 19512.54 * 19593.20 * 0.76 * 656.58 * 86.52 * 134557.5 * 8.14 * 0.84
*
******************************************************************************************

I *

Warning - The parabolic
programI depth.'

********************************************************************************

I SUMMARY OF MANNING'S N VALUES

******************************************************
* Reach * River Sta. * n1 * n2 * n3 *

I

I ******************************************************

*SALTRIVSOUTH* 226.58 * .028* .028* .031*
*SALTRIVSOUTH* 226.521 * .028* .028* .028*

I
*SALTRIVSOUTH* 226.52 * .028* .028* .031*
*SALTRIVSOUTH* 226.51 * Bridge* * *
*SALTRIVSOUTH* 226.50 * .028* .028* .031*
*SALTRIVSOUTH* 226.35 * .028* .028* .028*
*SALTRIVSOUTH* 226.23 * .028* .028* .028*
*SALTRIVSOUTH* 226.13 * .028* .028* .028*
******************************************************

I
I
I
I
I
I
I
I
I
I

********************************************************************************

SUMMARY OF REACH LENGTHS

******************************************************
* Reach * River Sta. * Left * Channel* Right *
*SALTRIVSOUTH* 226.58 * 250* 250* 250*
*SALTRIVSOUTH* 226.521 * 240* 210* 190*
*SALTRIVSOUTH* 226.52 * 103* 103* 103*
*SALTRIVSOUTH* 226.51 * Bridge* * *
*SALTRIVSOUTH* 226.50 * 280* 240* 200*
*SALTRIVSOUTH* 226.35 * 250* 200* 175*
*SALTRIVSOUTH* 226.23 * 250* 250* 250*
*SALTRIVSOUTH* 226.13 * * * *
******************************************************

********************************************************************************

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

*********************************************
* Reach * River Sta. * Contr.* Expan. *
*********************************************
*SALTRIVSOUTH* 226.58 * .1* .3*
*SALTRIVSOUTH* 226.521 * .1* .3*
*SALTRIVSOUTH* 226.52 * .1* .3*
*SALTRIVSOUTH* 226.51 * Bridge* *
*SALTRIVSOUTH* 226.50 * .1* .3*
*SALTRIVSOUTH* 226.35 * .1* .3*
*SALTRIVSOUTH* 226.23 * .1* .3*
*SALTRIVSOUTH* 226.13 * .1* .3*



I
I
I
I
I
I
I
I
I
I
.1
I
I
I
I
I
I
I
I

*********************************************

Profile Output Table - Standard Table 1
******************************************************************************************
**************************************
* River Sta. * Q Total *Min Ch EI *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Cool
*Flow Area *Top Width *Froude # ChI *
* * (cfs) * (ft) * (ft) * (ft) * (ft) * (ft/ft) * (ft/s)
* (sq ft) * (ft) * *
******************************************************************************************
**************************************
* 226.58 * 72500.00 * 1179.00 * 1204.91 * 1194.51 * 1205.77 * 0.001133 * 7.45
* 9847.31 * 1262.06 * 0.45 *
* 226.521 * 72500.00 * 1185.00 * 1202.16 * 1199.18 * 1205.07 * 0.002770 * 13.69
* 5295.44 * 484.54 * 0.73 *
* 226.52 * 72500.00 * 1185.00 * 1201.76 * 1198.30 * 1204.52 * 0.002052 * 13.33
* 5440.40 * 406.98 * 0.64 *
* 226.51 * Bridge * * * * * *
* * * *
* 226.50 * 72500.00 * 1185.00 * 1196.53 * 1198.34 * 1203.93 * 0.009975 * 21.84
* 3320.20 * 395.34 * 1.33 *
* 226.35 * 72500.00 * 1171.30 * 1199.01 * 1178.76 * 1199.07 * 0.000025 * 2.00
* 36254.39 * 1745.03 * 0.08 *
* 226.23 * 72500.00 * 1170.80 * 1199.00 * 1179.73 * 1199.06 * 0.000026 * 1.96
* 37025.50 * 1866.04* 0.08 *
* 226.13 * 72500.00 * 1170.. 50 * 1199.00 * 1176.47 * 1199.06 * 0.000018 * 1.88
* 38505.71 * 1604.42 * 0.07 *
******************************************************************************************
**************************************

Profile Output Table - Standard Table 2
******************************************************************************************
*************************
* River Sta. *E.G. Elev *W.S. Elev * Vel Head *Frctn Loss *C & E Loss * Q Left *Q
Channel * Q Right *Top Width *
* * (ft) * (ft) * (ft) * (ft) * (ft) * (cfs) *
(cfs) * (cfs) * (ft) *
******************************************************************************************
*************************
* 226.58 * 1205.77 * 1204.91 * 0.86 * 0.49 * 0.21 * *
72500.00 * * 1262.06 *
* 226.521 * 1205.07 * 1202.16 * 2.91 * 0.51 * 0.05 * *
72500.00 * * 484.54 *
* 226.52 * 1204.52 * 1201.76 * 2.76 * 0.02 * 0.24 * *
72500.00 * * 406.98 *
* 226.51 * Bridge * * * * * *
* * *
* 226.50 * 1203.93 * 1196.53 * 7.40 * 0.09 * 0.22 * *
72500.00 * * 395.34 *
* 226.35 * 1199.07 * 1199.01 * 0.06 * 0.01 * 0.00 * *
72500.00 * * 1745.03 *
* 226.23 * 1199.06 * 1199.00 * 0.06 * 0.01 * 0.00 * *
72500.00 * * 1866.04 *
* 226.13 * 1199.06 * 1199.00 * 0.06 * 0.00 * 0.00 * *
72500.00 * * 1604.42 *
******************************************************************************************
*************************

Profile Output Table - Six XS Bridge
******************************************************************************************
************************************



I
I
I
I
I
I
I
I

* River Sta. *E.G. Elev *W.S. Elev *Crit W.S. *Frctn Loss *C & E~Loss *Top Width * Q
Left *Q Channel * Q Right * Vel Chnl *
* * (ft) * (ft) * (ft) * (ft) * (ft) * (ft) *
(cfs) * (cfs) * (cfs) * (ft/s) *
******************************************************************************************
************************************
* 226.521 * 1205.07 * 1202.16 * 1199.18 * 0.51 * 0.05 * 484.54 *
* 72500.00 * * 13.69 *
* 226.52 * 1204.52 * 1201.76 * 1198.30 * 0.02 * 0.24 * 406.98 *
* 72500.00 * * 13.33 *
* 226.51 BU* 1204.26 * 1199.09 * 1199.09 * 0.00 * 0.00 * 386.87 *
* 72446.97 * 53.03 * 18.26 *
* 226.51 BD* 1204.26 * 1199.09 * 1199.09 * * * 386.87 *
* 72446.83 * 53.17 * 18.25 *
* 226.50 * 1203.93 * 1196.53 * 1198.34 * 0.09 * 0.22 * 395.34 *
* 72500.00 * * 21.84 *
* 226.35 * 1199.07 * 1199.01 * 1178.76 * 0.01 * 0.00 * 1745.03 *
* 72500.00 * * 2.00 *
******************************************************************************************
************************************

Profile Output Table - Bridge Comparison
******************************************************************************************
*************
* River Sta. *E.G. Elev *W.S. Elev *Energy EG *Momen. EG *Yarnell EG * WSPRO EG * Prs 0 EG
*Prs/Wr EG *

* (ft) *
******************************************************************************************
*************

I
* * (ft) * (ft) * (ft) * (ft) * (ft) * (ft) * (ft)

******************************************************************************************
*************

I
* 226.51
* *

*. 1204.52 * 1201.76 * 1204.38 * * 1203.98 * *

I
I
I
I

Profile Output Table - HEC-FDA
***********************************************
* River Sta. * Q Total *Min Ch EI *W.S. Elev *
* * (cfs) * (ft) * (ft) *
***********************************************
* 226.58 * 72500.00 * 1179.00 * 1204.91 *
* 226.521 * 72500.00 * 1185.00 * 1202.16 *
* 226.52 * 72500.00 * 1185.00 * 1201.76 *
* 226.51 * Bridge * * *
* 226.50 * 72500.00 * 1185.00 * 1196.53 *
* 226.35 * 72500.00 * 1171.30 * 1199.01 *
* 226.23 * 72500.00 * 1170.80 * 1199.00 *
* 226.13 * 72500.00 * 1170.50 * 1199.00 *
***********************************************

********************************************************************************I
I

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan

Summary for Profiles:1

Plan 06

I
I
I

Reach: SALTRIVSOUTH Riv Sta: 226.13
Warning - The parabolic search method

program will try the cross section
slice/secant method to find

Profile: 1
failed to converge on critical depth.

critical depth.

The
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I

, I

Reach: SALTRIVSOUTH Riv Sta: 226.35 Profile: 1
Warning - The parabolic search method failed to converge on critical depth. The

program will try the cross section
slice/secant method to find critical depth.

Reach: SALTRIVSOUTH Riv Sta: 226.50 Profile: 1
Warning - The energy equation could not be balanced within the specified number of

iterations. The program used critical
depth for the water surface and continued on with the calculations.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: SALTRIVSOUTH Riv Sta: 226.51 Profile: 1
Note - The energy method has computed a class B profile.

Reach: SALTRIVSOUTH Riv Sta: 226.51 US Profile: 1
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Reach: SALTRIVSOUTH Riv Sta: 226.51 DS Profile: 1

Warning - The energy equation could not be balanced within the specified number of
iterations. The program used critical

depth for the water surface and continued on with the calculations.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Reach: SALTRIVSOUTH Riv Sta: 226.52 Profile: 1

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross

sections.
Warning - The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Reach: SALTRIVSOUTH Riv Sta: 226.58 Profile: 1
Warning - Divided flow computed for this cross-section.
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may

indicate the need for additional cross
sections.

Warning - The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
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CLIENT

PROJECT:
MATERIAL:
SOURCE OF

.MATERIAl:

De leuw Calher

Alma School Rd. S. Bridge
Wet! graded GRAVEL(GW) with sand

Boring TP-1 Depth: 0-1.5 m

DATE:

LAB. NO.:
JOB NO.:
DATE RCVD;
SAMPLED BY:

04/14197

97-0197
196045

03/25J97
J. Cowell

.......... v ....... IIMl: II:Mr. t,;VKK·lI\J nl 11:" l,;VKK. ... , ....... I.Ve t"'At( IIl,;Ll: ... , ,..,...,11

TIME USING READING READING DEPTH SIZE FINER IN
(MIN) (oC) (TAB. 3) \".. _.) (W/SOIL) (CMS) (M.M) SUSPENSION

START

0 10:39 AM 21.7 0.01396 1.00375 1.00775 1.00400 14.2 0.037 5.0

2 10:41 AM 21.7 0.01396 1.00375 1.00675 1.00300 14.5 0.038 3.8

5 10:44 AM 21.7 0.01396 1.00375 1.00675 1.00300 14.5 0.024 3.8

15 10:54 AM 21.7 0.01396 1.00375 1.00575 1.00200 14.8 0.014 2.5

30 11:09AM 22.2 0.01396 1.00375 1.00550 1.00175 14.8 0.010 2.2

60 11:41 AM 22.2 0.01396 1.00375 1.00525 1.00150 14.9 0.001 1.9

250 02:49 PM 23.3 0.01396 1.00375 1.00525 1.00150 14.9 0.003 1.9
04/10f97

1440 10:39 AM 23.3 0.01396 1.00375 1.00500 . 1.00125 15.0 0.001 1.6

SPECIFIC GRAVITY OF SOIL SAMPLE =
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WEIGHT OF SAMPLE =

Reviewed By:
Input By: AO

Deleuw/Hydro/97·0197Geo

103.43 (GMS) SOIL PASSING #10 SIEVE 1:1

2.616

80.00 %

Respectfully Submitted:

J. Michael AddIngton
Laboratory SupelVisor
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with sand

APR-15-97 10:32 FROM:A T L INC

Project Number - 196045 Client: De Leuw Cather
Location s Alma School Road South Bridge
Date ;II 4/8/97
Tested By • v. Nichols Jr.
Boring Number ;II TP-l
Depth ;II 0 1.5m
Sample Number ;II 97-0197
Description = Well graded GRAVEL(GW)
Dry Sample Weight (9) ;II 1000

I
I

I
I

I
SIEVE SIEVE
NUMBER OPENING

(mm)

RETAINED
WEIGHT

(g)

PERCENT OF CUMULATIVE
WEIGHT PERCENT

RETAINED RETAINED

PERCSNT
FINER

(%)
------+-------+--------+----------+----------+----~--+

I
1/4" 16.350 0.00 10.00 10.00 1100.00 I

I
#4 14.750 0.00 10.00 10.00 1100.00 I

1
#8 1~.360 160.00 116 • 00 116.00 184.00 I

1
#10 12.000 40.00

1
20

.
00 180.00

,
14 . 00 ,

I #16 _·.11.180 120.00 ,12.00 32.00 168-.-0.Q~-,.,',,"~"==-...---. ,_ ...
#30,

. I .-
200.00 120.00 152 . 00 -148.00-,0.600 .........,

#40 1°·425 ,120.00 112.00 ,G4.00 136.00

I #50 ,0.300 190.00 19.00 (73.00 127.00
#100 (0.150 1150.00 {15.00 188 . 00 112.00
#200 10.075 170.00 17.00 ,95.00 Is.oo

I
Pan (0.000 10.00 10.00 (95.00 15.00

t
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PERCENT
FINER

(%)

PERCENT OF CUMULATIVE
WEIGHT PERCENT

RETAINED RETAINED

RETAINED
WEIGHT

(9)

SIEVE
OPENING

(rom)

.;. l.· ... U ~ AJ.m<;t ~(;!lvu.l. :<.0-.\(1 ;:ioutn LH .l.-J.':j<o)

I ~ ~ 4/8/97
;seed By = V. Nichols Jr.

loring Number • TP-4

I Pth - 0-0.30m .
mple, Number = 97-0201

escription • Well-graded GRAVEL(GW) w/ sand
~ Sample Weight (g) • 1000

SIEVE

r ER

------+-------+--------+----------+----------+-------+
In 176.400 140 • 00 14.00

1/2 n , 63.500 130.00 13.00
n 150.800 ,30.0Q 13.00

i 1/2"138.100 160.00 16 •00
If t25 . 400 I50.00 15.00
/4 n l19 •050 10.00 I0.00

1/2" 112.700 160.00 16.00

1/8 11 (9.500,30.00 13.00

"'#~4 t~~ -1:~ ~;~':\i ;g ~6g-t;: ~g,

ts 12.3GO 10 . 00 10.00
10 12.000 0 • 00 10.00
16 11.180 50.00 15.00

j 30 .O.GOO 140.00 .14.00
40 10.425 110.00 111.00
SO 10.300 60.00 16.00

#100 10.150 50.00 15.00

1200 ,0.075 20.00 12.00
an I0 .000 0 . 00 I0 .00

0.010.1

182.00 I

1
79

•
00

.'1 76 •00
'70.00 I
65.00 ,
65.00 I
59.00
56.00
.51. QQ. .1
48.00 I'
48.00
48.00 I
43.00 I

129.00 I
11.8.00 I
112.00 f
\7.00 1
15.00 I
15.00 •

1.

118.00
121.00
\24.00
130.00
135.00
135.00
141.00
144.00
L~$". OQ __. _..
152.00
'52.00
52.00
57.00
71..00
82.00
88.00
93.00

195.00
195.00

Sieve Analysis
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PERCENT.
FINER

(t)

10:602+277+1306

sandwith

PERCENT OF CUMULATIVE
WEIGHT PERCENT

RETAINED RETAINED

RETAINED
WEIGHT

(9)

SIEVE
OPENING

(rom)

APR-1S-S7 10,33 FROM,A T L INC

------+-------+--------~----------+----------+-------+
1/4" 16.350 10.00 10.00 10.00 100.00 I

I
#4 14.750 10.00 10.00 10.00 100.00 I,
#8 12.360 190.00 19.00 19.00 91.00 I

I
#10 12.000 130 • 00 13.00 112.00 88.00 I

I
15.00 117.00 83.00 I#16 ,1.180 ,50.00 I

#30_/~~1180. 00 118.00 135.00 65.00 I
#40 .-- ·To. 425-" 1190.00 119.00 ---TS4.00 46.00 I

I
#50 10.300 1150.00 115.00 169.00 31.00 I.

I
#100 10.150 Il30.00 113.00 (82.00 18.00 I

I
#200 to.075 150.00 15.00 187.00 113.00 I

I
Pan 1°·000 1°·00 10.00 187.00 113.00 I

I

P~oject Number • 196045 Client: De Leuw Cather
l~cation • Alma School Road South Bridge
Date ... 4/8/97
Tested By • v. Nichols Jr.
Boring Number ... TP-2
Depth = 0 1.5m
Sample Number = 97-0198
Description = Well graded GRAVEL(GW)
Dry Sample Weight (g) = lOOO

SIEVE
NUMBER

I
I
I
I
I
I
I
I
I

100

0.010.11.

Grain Size (mm)

Sieve Analysis
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~ -"lD - - - - - ....OR.eR.YSI,- - -
(ASTM D422)

----_.-
L&l
U
4:
II.

CLIENT

PROJECT:
MATERIAL:
SOURCE OF
MATERIAL:

Oe Leuw Cather

Alma School Rd. S. Bridge
Silty SAND(SM} with gravel

Boring TP·3 Depth: 0- 0.75m

DATE:

LAB. NO.:
JOB NO. :
DATE RCVD:
SAMPLED BY:

04/14/97

97·0199
196045

03125197
J. Cowell

lD
&
M
pO

WEIGHT OF SAMPLE = 49.53 (GMS) SOIL PASSING #10 SIEVE c 80.60 %

.~... --~ 11M!: I eM"'. lIUKI'<·lJ\J '. II:I'< "'UI'<t'<. t:rrl::", IIVt: "'AI'< IllILt: 'I

TIME USING READING READING DEPTH SJZE FINER IN
(MIN) (oC) (TAS.3) \WAII:.K, {VV/SOlq (CMS) (M.M) SUSPENSION

START

0 11:20AM 22.2 0.01396 1.00375 1.01175 1.00800 13.2 0.036 21.1

2 11:22AM 22.2 0.01396 1.00375 1.01175 1.00600 13.2 0.036 21.1

5 11:25AM 22.2 0.01396 1.00375 1.01075 . 1.00700 13.5 0.023 16.5

15 11:35AM 22.2 0.01396 1.00375 1.01025 1.00650 13.6 0.013 17.2

30 11:50AM 22.2 0.01396 1.00375 1.00975 1.00600 13.7 0.009 15.9

60 12:20 AM 22.2 0.01396 1.00375 1.00975 1.00600 13.7 0.007 15.9

250 03:30 PM 23.3 0.01396 1.00375 1.00775 1.00400 14.2 0.003 10.6

1440 11:20AM 23.3 0.01396 1.00375 1.00700 1.00325 14.4 0.001 6.6

+
r­
r-

'"+
'"&
lD

o-

u
Z-
..J

~

4:

:E
o
D::
ll.

M
M

&
pO

r­
lJ)
I

11l
pO

I
D::
II.
4:

SPECIFIC GRAVITY OF SOIL SAMPLE =

Reviewed By:
InpulBy: AD

DeLeuw/HydroI97-()199Geo

2.604

Respectfully Submitted:

J. Michael Addlnglon
LaboratolY Supervisor



7/13PACE10,602+277+1306

with gravel

APR-1S-97 10,34 FROM,A T L INC

P~oject Number = 196045 Client; De Leuw Cather
Location ,. Alma School Road South Bridge
Date ,. 4/8/97
Tested By • V. Nichols Jr.
Boring Number • TP-3
Depth a 0 0.75m
Sample Number = 97-0199
Description - silty SAND(SM)
Dry Sample weight (g) = 1000

I
I
I
I

SIEVE SIEVE RETAINED PERCENT OF CUMULATIVE PERCENT
NUMBER OPENING WEIGHT WEIGHT PERCENT FINER

(nun) (g) RBTAINED RETAINED (%)
------+-------+--------+----------+----------+-------+
1 1/2"138.100 10.00 10.00 10.00. 1100.00
1" 125.400 120.00 12.00 12.00 198.00
3/4" 119.050 130.00 13.00 15.00 195.00
1/2" 112.700 140.00 4.00 19.00 191.00
3/8 n

1~·500 130.00 3 .. 00 i12
•

OO

'

88

•

00 . pit'
1/4" \6.350 150.00 5.00 17 .. 00 ,83.00
#4 14.750 10.00 0.00 117.00 183.00 ~ct
#8 12.360 110.00 1.00 118.00 182.00 t( -'l"

#10 12.000 110.00· 1.00 119 • 00 l81.00 I
#16 11.180 140.00 4.00 ,23.00 177.00
#30 10.600 160.00 6.00 129.00 171.00
#40 10.425 l60.00 (6.00 135.00 165.00
#50 10.300 1130.00 113.00 "48.00 152.00
i100'--t·(h..l.-.5O-~1130.00 \13.00 161.00 139.00
#200 10.075 120.00 12.00 163.00 137.00
Pan 10.000 10.00 10.00 163.00 137.00

Sieve Analysis
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~- - --"m - - - IIWPoRcBR AII8SIS- -
(ASTM 0422)

------ -
lI.I
lJ
4:
ll.

CLIENT

PROJECT:
MATERIAL:
SOURCE OF
MATERIAL:

De leuw Cather

Alma School Rd. S. Bridge
Silty SAND (SM) with graYs'

Boring Tp·3 Depth: 0.75 m· 1.5 m

DATE :

LAB. NO.:
JOB NO. :
DATE RCVD:
SAMPLED BY:

04/14/~7

97·0200
196045

03/25/97
J.CoweJI

ID
51
M

WEIGHT OF SAMPLE = 50.00 (GMS) SOIL PASSING #10 SIEVE = 83.80 %

__'M ~...., IIMt::. I!:.M.... \;UKK.\I\} nT '.,1:1'< \;unl'\. , ... , ...., ltV!:. t'AI'<II\;L!:. 'I

TIME USING READING READING DEPTH SIZE FINER IN
(MIN) (oC) (TAB. 3) {WATER} (CMS) (M.M) SUSPENSION

START

0 01:30 PM 23.3 0.01396 1.00375 1.011 1.00725 13.4 0.036 19.6

2 01:32 PM 23.3 0.01396 1.00375 1.01025 1.00650 13.6 0.036 17.6

5 01:35 PM 23.3 0.01396 1.00375 1.00975 1.00600 13.7 0.023 16.2

15 01:45 PM 23.3 0.01396 1.00375 1.00925 1.00550 13.8 0.013 14.9

30 02:00PM 23.3 0.01396 1.00375 1.00875 1.00500 14.0 0.010 13.S

60 02:30 PM 23.3 0.01396 1.00375 1.00700 1.00325 14.4 0.007 8.8

250 05:30 PM 23.3 0.01396 1.00375 1.00650 1.00275 14.6· 0.003 7.4
04/10/97

1440 01:30PM 23.3 0.01396 1.00375 1.00550 1.00175 14.8 0.001 4.7
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SPECIFIC GRAVITY OF SOIL SAMPLE =

Reviewed By:
InpulBy:AO

DeLeuwlHydro/97.200Geo

2.624

Respectfully Submllted:

J. Michael Addington
Laboratory Supervisor
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S/l,PACE

PERCENT
FINER

(t)

10:602+277+1306

CUMULATIVE
PERCENT
RETAINED

with gravel

PERCENT OF
WEIGHT

RETAINED

Jr.

RETAINED
WEIGHT

(g)

Nichols
TP-3
1.5m
97-0200

APR-lS-S7 10:34 FROM:A T L INC

SIEVE SIEVE
NUMBER OPENING

(mm)

Project Number s 196045 Client: De Leuw Cather
Location =Alma School Road South Bridge
Date ,. 4/8/97
Tested By = V.
Boring Number •
Depth"" 0.75m
Sample Number ...
Description = silty SAND(SM)
Dry Sample Weight (9) .. 1000

I
I
I
I
I

1100.00
199.00
186.00

1
'84.00,
78.00

IE;6. OCLI . ,
.56.00
14G.oo
133.00
124.00
124.00

10.00 10.00 10.00
110.00. 11.00 11.00
1130.00 113.00 114.00
120.00 '2.00 116.00

Ii~o~~o ,_._.I.~~~~(l-~-=.:; I~~: gg
IT(f(r:1YO~-·TI0. 00 . '144'.-00'"
1100.00 110.00 154.00
1130.00 }13.00 167.00
190.0019.00 176 . 00
{O.OO 10.00 ,76.00

1/4"
#4
#8

16.350
14.750
12.360
I .#10 ,2.000

I #16 11.180
#30 10.600

-#4-0-'""'"-'1 0~JI25 "

I :igo Ig:~~r
#200 10.075
Pan 10.000
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III
U
II(
D.

CLIENT

PROJECT:
MATERIAL:
SOURCE OF
MATERIAL:

0& Leuw Cather

Alma School Rd. S. Bridge
Well graded GRAVEL(GW) with sand

Boring TP-4 . Depth: 0. 0.30 m

DATE ;

LAB. NO.:
JOBNO.:
DATE RCVD:
SAMPL.ED BY:

04/14/97

97·0201
196045

03/25197
J. Cowell

-_ ......_... IfMt: It:MI". lIUKK.(I\) MY i t:t'< ,",UKt'<. _. _~.IVt:: "'A~llvl.t:

TIME USING READING READING DEPTH SIZE FINER IN
(MIN) (oC) (TAB. 3) , (CMS) (MoM) SUSPENSION\WAS t:t'<) ,'

START

0 01:50PM 23.3 0.01396 1.00375 1.01025 1.00650 13.6 0.036 4.9

2 01:52 PM' 23.3 0.01396 1.00375 1.00675 1.00500 14.0 0.037 3.8

5 01:55 PM 23.3 0.01396 1.00375 1.00775 1.00400 '14.2 0.024 3.0

15 02:05PM 23.3 0.01396 1.00375 1.00725 1.00350 14.4 0.014 2.6

30 02:20PM 23.3 0.01396 1.00375 1.00750 1.00375 14.3 0.010 2.8

60 02:50 PM 23.3 0.01396 1.00375 1.00675 1.00300 14.5 0.007 2.3

250 06:00 PM 23.3 0.01396 1.00375 1.00500 1.00125 15.0 0.003 0.9
04/10/97

1440 01:50 PM 23.3 0.01396 1.00375 1.00550 1.00175 14.8 0.001 1.3

SPECIFIC GRAVITY OF SOIL SAMPLE =
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WEIGI-lT OF SAMPLE =

Reviewed By:
Input By: AO

DeLeuw/Hydrol97·201 Geo

100.62 (GMS) SOIL PASSING '10 SIEVE =

2.656

47.50 %

Respectfully SubmItted:

J. Michael Addington
Laboratory SupervIsor



11/13PACE10:602+277+1306
'-0."'''0:::.1.

w/ sand

..., __ ..,"""'"'w
Road South Bridge

APR-15-S7 10:35 FROM:A T L INC
~ .. -- ----.......

Locacion ~ Alma School
Date • 4/8/97
Tested By = V. Nichols Jr.
Boring Number - TP-4
Depth = 0-0.30m
Sample Number = 97-0201
Description ~ Well-graded GRAVEL(GW)
Dry Sample Weight (9) • 1000

I
1

I

I SIEVE SIEVE RETAINED PERCENT OF CUMULATIVE PERCE:NT
NUMBER OPENING WEIGHT WEIGHT PERCENT FINER

(mm) (9) RETAINED RETAINED (%)

1------+-------+--------+----------+----------+-------+
3" 176.200 140.00 14.00 18.00 182.00 I
2 1/2",63.500 ,30.00 3.00 21.00 179.00 I

12" Iso.soo 130.0Q 3.00 24.00 176.00 I

1 1/2"138.100 160.00 6.00 30.00 {70.00 f
1" 125.400 \50.00 5.00 35.00 165.00 1

13/4 11 119.050 10.00 0.00 J5 .. 00 '65 .. 00 I
1/2" {12.700 160.00 6.00 41.00 59.00 I
3/8" .19.500 130 .. 00 3.00 44.00 56.00,

fi~4~~~};r~,I~g:gH:gg· !~~-:gg-- ~l:gg--i-
#8 12.360 10.00 10.00 152.00 48.00 I
#10 12.000 10.00 10.00 52.00 48.00 I

1#16 11.180 150.00 15.00 57 .. 00 43.00 I
#30 10.600 1140.00 114.00 71.00 129.00 I
#40 {O.425 1110.00 111.00 82.00 118.00 I

1
#50 10.300 160.00 16.00 88.00 112.00 1
#100 10.150 150 .. 00 15.00 ,93 .. 00 17.00 I
#200 10.075 120.00 12.00 195.00 15 .. 00 I
Pan 10.000 10.00 10.00 195.00 15.00 I

I Sieve Analysis
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CLIENT

PROJECT:
MATERIAL ;
SOURCE OF
MATERIAL:

De Leuw Cather

Alma School Rd. S. Brrdge
Well graded GRAVEL(GW) with sand

BorIng TP-4 Depth: O.30m - 1.5 m

DATE :

LAB. NO.:
JOB NO. :
DATE RCVO:
SAMPLED8Y:

04/14/97

97·0202
196045

03/2.5/97.
J. Cowell

ID
S
M...

WEIGHT OF SAMPLE = 100.73 (GMS) SOIL PASSING #10 SIEVe = 80.40 %

- .- IIMl: It:M..... uV~l'ql\J MT :1 t:~ l,.iVf'(f'(. _, • __ IVe: I""'I'\f'(r I\,.iLl: II

TIME USING READING READING DEPTH SIZE FINER IN
(MIN) (oC) (TAB. 3) , (CMS) (M.M) SUSPENSION\ "''-''' -.., ,

START

0 02:05PM 23.3 0.01396 1.00375 1.0075 1.00375 14.3 0.037 4.8

2 02:07 PM 23.3 0.01396 1.00375 1.00675 1.00300 14.5 0.038 3.9

5 02:10 PM 23.3 0.01396 1.00375 1.00675 1.00300 14.5 0.024 3.9

15 02:20PM 23.3 0.01396 1.00375 1.00650 1.00275 14.6 0.014 3.5

30 02:35 PM 23.3 0.01396 1.00375 1.00650 1.00275 14.6 0.010 3.5

60 03:05 PM 23.3 0.01396 1.00375 1.00650 1.00275 14.6 0.007 3.5

250 06:15PM 23.3 0.01396 1.00375 1.00625 1.00250 14.6 0.003 3.2
"'.., 1')11117

1440 03:05 PM 23.3 0.01396 1.00375 1.00675 1.00200 14.8 0.001 2.6
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SPECIFIC GRAVITY OF SOIL SAMPLE ::

Reviewed By:
Inpul By~AO

DeLeuw/Hydrol97.0202Geo

2.628

Respectfully SUbmitted:

J. MIchael Addington
laboratory Supervisor



------+-------+--------+----------+----------+-~-----+

Sieve Analysis

PAGE

PERCENT
FINER

(%)

10,602+277+1306

sandwi

PERCENT OF CUMULATIVE
WEIGHT PERCENT

RETAINED RETAINED

Jr.

RETAINED
WEIGHT

(g)

Nichols
TP-4
1.5m
97-0202

1/4" 16.350 10.00 10.00 10.00. 1100.00
#4 14.750 10.00 10.00 (0.00 (100.00
#8 (2.360 f160.00 116.00 116.00 184 . 00
#10 12.000 140.00 14.00 120.00 ,80.00
#16 Il.1~0 1170.00 117.00 137.00 163.00
#30 l'~J1? '280.00 128 • 00 165.00 '35.00}__ I
#40 ,0.425 (1.30.00 .13.00 178.00 122.00
#50 10.300 180.00 18.00 186.00 f14.00
#100 10.150 160.00 16.00 (92.00 18.00
#200 10.075 130.00 13.00 195.00 15.00
Pan 10.000 10.00 1°·00 195.00 . 15.00

SIEVE SIEVE
NUMBER OPENING

(mm)

APR-lS-S7 10,36 FROM,A T L INC

Pr.OJ'~ct Number 196045 Client; De Leuw Cather
Location = Alma School Road South Bridge
Date • 4/8/97
Tested By = v.
Boring Number ..
Depth ... 0.30m
Sample Number ==
Description. Well-graded GRAVEL(GW)
Dry Sample Weight (g) = 1000
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6-REGULATORY AGENCIES

U.S. ARMY CORPS OF ENGINEERS

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

ARIZONA DEPARTMENT OF TRANSPORTATION

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

SALT RNER PROJECT


