SUMMARY OF EXISTING UPSTREAM AND DOWNSTREAM BRIDGES 14

Upstream - 3.3 miles Town - Rogue Bluffs
Name - Meadow Brook Bridge Br. No. - 3701

Hydraulic Opening - 12°‘Spanx 10‘Rise= 120 SF

Known Ice, Flooding, Scour, and Debris Concerns:
None. By ratings Waterway — 8 ‘desirable waterway
adequacy’, and Channel — 5 ‘some bank erosion and
undermining’.

There are no other bridges on this waterway carrying roads. The old town way
map indicates that there may be a railroad crossing over a tributary stream in
Jonesboro. However, both the Gazeteer and Google Earth indicate that no tributaries
extend into Jonesboro and are crossed by any other bridges other than the subject
bridge and the above “Meadow Brook Bridge”.

Since it is uncommon to have a “river” with only two roadway bridges, the
tributary mapping done through Google Earth was documented by a labeled image file
that is included in this report’s back-up data.
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HYDROLOGY

The hydrology calculations for storm event discharge levels are based on the typical
USGS Regression equations and drainage basin characteristics. Please see the attached
spreadsheet on Sheet #? for more detailed information. Englishman River Bridge is tidal;
its downstream side is the Atlantic Ocean. So, tidal data must be considered to calculate
the appropriate discharge rates for design, and in fact governs the extremes of the
hydraulic behavior for each bridge location and bridge opening configuration investigated
in the preliminary design.

Based on a weighted average of the U.S.G.S. regression method for Maine, Alex
Mann has prepared the following hydrology data:
SUMMARY OF HYDROLOGY DATA
Drainage Area = 8.53 square miles
Design Discharge (Q50) = 725 c.f.s.
Check Discharge (Q100) = 840 c.f.s
Ordinary High Water (Q1.1) = 120 c.f.s.

The following tidal data was determined from the NOAA web pages:
SUMMARY OF TIDAL CHARACTERISTICS
Mean Lower Low Water MLLW) -7.91 feet
Mean Low Water (MLW) -7.49 feet
Mean Tide Level (MTL) -0.58 feet
Mean High Water (MHW) 6.34 feet
Mean Higher High Water (MHHW) 6.80 feet
2014 Predicted High Tide (02/01/12) 7.04 feet

The following tidal data was used to consider a 2.0 foot increase in sea level:
SUMMARY OF TIDAL CHARACTERISTICS
Mean Lower Low Water (MLLW) -5.91 feet
Mean Low Water (MLW) -5.49 feet
Mean Tide Level (MTL) 1.42 feet
Mean High Water MHW) 8.34 feet
Mean Higher High Water (MHHW) 8.80 feet

For the existing tidal characteristics, to calculate the tidal contribution at mid-tide,
a fifteen minute time interval was used and the drop of the tide elevation was calculated
as (sin(180)-sin(195))/sin(90) x Tide_Range/2, or 1.79 feet. Assuming an effective
stream-slope of 6 ft/mi, the drawdown would extend nearly 1600 feet upstream.
Assuming an average storage width upstream of the bridge of 600 feet, the drawdown
volume at mid-tide is estimated as 1600 feet x 600 feet x 0.5 x 1.79 feet, or 17.17 x 10°
cubic feet in fifteen minutes, equivalent to a discharge rate of the upstream storage of
1900 c.f.s. at midtide. Similarly, the discharge rate of the upstream storage at high tide
was calculated as 225 c.f.s. These assumptions are intended to provide slightly
conservative (high) discharge rates at mid-tide. The same process was used for
calculating flows and stage elevations for a 2.0 foot increase in the Mean Sea Level.
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Summary
Drainage Area 8.583 mi?
Q14 2020 ft3/s
Qio 2380 ft3/s
Qso 2620 ft¥/s
Q100 2740 ft8/s

Reported By: Robert S. Bulger
Date: April 3, 2013

HYDRAULICS

HEC-RAS version 4.10 runs were made to simulate the hydraulic characteristics of
the existing bridge and several replacement alternates. The Manning’s n-values used
were: 0.027 in the channel; and 0.037 for both banks. At the Preliminary Public Meeting
the first statement made by local residents was “One of my concerns was the height of the
bridge, because at times here in storm waters the bridge gets covered.” Later in the
public meeting it was noted that “there was a lot of discussion . . about erosion along the
banks” when the bridge was moved from its previous location upstream towards the
ocean. The next point from the local resident that dealt with hydraulics was, “. . the clear
span would be an ideal thing, I think, because this thing gets pounded in the storms as far
as any piers and stuff underneath.” Meeting participant also stated that a local expert on
“erosion issues on lengths of both sides of the bridge” has said “it has nothing to do with
the bridge. It has everything to do with the fact that the hard-baked clay covering of the
glacial till when it went away; and, basically, the hurricane in the early ‘70s was what
really accelerated all of that.” In summary, local resident testimony, the history of
frequent maintenance work, the large tide range, photographs and team visit observations
all support the conclusions that: 1) storm waves and normal tidal action aggressively
erode any unprotected banks in the area; and 2) a relatively small storm surge at high tide
could top the existing bridge.

The original alignment options included an alignment shifted towards the ocean.
However, the ocean-side alignment required excessive capital costs and wetland impacts.
Two basic alignments were used for the hydraulic analyses: 1) an alignment with the
bridge replaced at the same location with a slight change of bearing, and 2) a shift of the
alignment approximately twenty-five feet upstream or northerly, at the bridge. The
“Hydraulics Summary” uses one 100-foot span alternate to represent all viable 100-foot
span alternates, and similarly reports one 87 foot alternate. Please see the table footnote.

To adequately address design lifespan hydraulic loads, a two foot sea level
increase was considered. The assumption was that every datum level of the future tide
range, from MLLW to MHHW, would be increased by 2.0 feet. Various HEC-RAS runs
proved that in every scenario: for the two bridge locations; each opening size; all storm
events; and both the current and future tide ranges, the maximum velocities were at
outgoing mid-tide and the maximum required headwater elevations were during high tide.
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Existing 87-ft NEXT- 100-ft Hillman

Bridge Beam Beam
Total Waterway Opening 1100 sq.ft. 940 sq.ft. 1130 sq.ft.
2012 Tide Range
Max. Q50 Headwater Elev. 6.81 ft. 6.85 ft. 6.80 ft.
Max. Q100 Headwater Elev. 6.82 ft. 6.87 ft. 6.80 ft.
Max. Q50 Discharge Vel. 6.79f.p.s 7.52f.ps. 7.60f.p.s.
Max. Q100 Discharge Vel. 7.13fps 7.79 f.p.s. 7.86 f.p.s.
Max. Ord. High Water Q1.1 2.66 ft. 6.81 ft. 6.80 ft.
Max. Q1.1 Discharge Vel. 5.17 f.p.s. 6.45 f.p.s. 6.28 f.p.s.
Clearance at Q50 5.0 ft. 6.3 ft. 5.1ft.
Projected 2-foot sea rise
Max. Q50 Headwater Elev. 8.81 ft. 8.83 ft. 8.80 ft.
Max. Q100 Headwater Elev. 8.81 ft. 8.83 ft. 8.80 ft.
Max. Q50 Discharge Vel. 6.79 f.p.s. 6.79 f.p.s. 6.87 f.p.s.
Max. Q100 Discharge Vel. 7.13 f.p.s. 7.13f.p.s. 7.22 f.p.s.
Max. Ord. High Water Q1.1 8.80 ft. 8.80 ft. 8.80 ft.
Max. Q1.1 Discharge Vel. 5.17 f.p.s. 5.30f.p.s. 5.22 f.p.s.
Clearance at Q50 3.0 ft. 4.3 ft. 3.1ft.

HYDRAULICS SUMMARY

For proposed bridges use beam depth + 16 inches for distance from P.G. to bottom of beam
Note: All elevations based on North American Vertical Datum (NAVD) of 1988.

Please note, the location for determining the Q50 clearance varies for these
structures. For the existing bridge, the bottom chord’s lowest elevation is at Pier #1
(westerly pier). For each proposed alternate, the lowest bottom chord elevation is at the
northwesterly bearings, Abutment #1.

As presumed and indicated above, the maximum headwater elevations occurred
when storm discharge levels were combined with the High Tide level. The maximum
velocities occurred when storm discharge levels were combined with the outgoing tide at
mid-tide. Tidal flow discharges were calculated as steady state flows. Volume changes
for the water stored upstream of the bridge were estimated for the fifteen minutes after
high tide and at mid tide. The tidal component of the discharge rate was estimated from
the immediate upstream volume change in the corresponding 15 minutes. These “steady
state” tide exchange discharge rates of Englishman River were then added to the storm
event discharges. Conservatively, for maximum velocities, the mid-tide exchange was
checked against the Mean Low Tide as the tailwater elevation. For maximum headwater
elevations, the high tide exchange was checked with the high tide as the tailwater.
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In order to evaluate the Q50 clearance for other 100-foot spans, compare the depth
of the carrying beams. For example a beam three inches shallower than the Hillman
Beam will have three inches more clearance. If the Hillman Beam span/depth ratio is like
the Union Street design, they will have four inches less clearance.

Note that the table indicates that the clearances for the 87-foot NExT-Beam
alternate run slightly less than for the existing bridge. The differences are: for the
existing tide range Y2 inch at Q50 and 5/8 inch at Q100; for the tide range after a 2-foot
increase in sea level % inch at Q50 and % inch at Q100. The differences in these table
values imply a greater precision than the hydraulics analysis can provide. Though there
is likely an increase in headwater, the differences are statistically insignificant.

SCOUR

The engineering that would be required to quantify storm scour protection at this
site was determined to be excessive. Mike Wight was consulted after reviewing H.E.C.
#25, the FHWA'’s “Highways in the Coastal Environment”. Unfortunately, in order to
correctly size riprap or armor stone by this federal document, it is necessary to know the
wave characteristics of the site in question, such as Hjg, the highest 10% of wave heights,
the length of the design wave and the frequency, which would require a detailed study.

Another document that quantifies armor stone sizing is “Revetment Design
Considerations in Sheltered Water Wave Conditions” by CE News. This document uses
the same equations (Hudson) that were used in HEC #25, Chapter 6 “Coastal Revetments
for Wave Attack”. It seems ill advised to undertake a state-of-the-art coastal protection
design process for this small bridge. Still, the CE News publication noted above provides
some other thoughts worth considering for some future coastal designs: 1) a design wave
height and period can be “hindcast” with methods from “the U.S. Army Corps of
Engineers Shore Protection Manual and Coastal Engineering Manual”; 2) riprap in
general is more evenly (‘widely’) graded than armor stone and is less stable; and 3) the
threshold between deep and shallow water is where the water depth becomes greater than
half the wave length.

Respectfully Submitted,

Robert S. Bulger

April 3, 2013
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Preliminary Plan
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APPENDIX D

Hydrology & Hydraulic Data
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Project Name: Bridge Scour Pii:

Stream Name: Englishman River Town: Roque Biufis
Bridge Name: = Bridge No. 3964T
Route No. Johnson Cove Road USGS Quad:

Analysis by: AWMann Date: 12/1/2009

Worksheet prepared by:

Charlaae C© L.Inl-\ann DC
WAIANIGD O, TIGUOUIT, T

T
0l

Al E 0
ounty W h om drop-¢ 207-287-1105
pptA 44.2 mean annual preclmtatlon ( |nches by look-up) Charles.Hebson @maine.gov
SG 0.00 sand & gravel aquifer as decimal fraction of watershed A
A (km?) 22,09 Conf Lvi [067]
W (%) 12.60
Rei Pd Peak Fiow Estimaie Referenice
T (yr) Lower Q;(m%s) Upper Q; (ft*/s)
1k 3.36 118.8 Hodgkins, G., 1999.
2 4.90 6.86 9.60 242.2 Estimating the magnitude of peak flows for streams
5 7.63 10.72 15.06 378.4 in Maine for selected recurrence intervals
10 9.56 13.58 19.28 479.4 Water-Resources Investigations Report 99-4008
25 12.11 17.45 25.15 616.3 US Geological Survey, Augusta, Maine
50 14.05 20.50 29.90 723.8
100 16.10 23.78 35.12 839.8 Qr=bxA*x 10™
500 20.89 31.88 48.65 1125.7




ValelLe )e a3

Yyl

[

e

p

L

\ =
J_ O 4M.J_,

B9g As|e M .89°9%.82..9

l/,,mfowp@ Z10Z O mwm::,

ﬁ. mmouom 02 @
W/ asHnig g.enboy

sjinig m:com &siinig 3nbOx

,;_.maémm: gu1SaM

T_..r m__ G RIIT= Fo e |

. e 3 e
‘ Emajmm: BY YLON' ~ 54

¢ il -

. w._..ﬁuca_cou wSZ xoa?q

A
1

o;uc:?cu GIR m:,imr :F§

- oM . /u£$» / #
_Emiwme mmEumS_ x?aai ~».. ‘

y o~ e

0L0Z/LLIE (eeQ Alabruw




PRELM. BY [ 5. % rer DATE2, 72 /7007 PROUNO. /T BS[, O () FILE NO. OF
FINAL CHK. BY U DATE LOCATION Fippue Blufts SH. NO. OF
ITEM NO. SUBJECT___ 77 /

. @%fﬁpﬁom
The best Fdal ietorwaion apfears t5 e onthe Tetovpot 2vd

He NOA B website s d«arj,w Q‘afc?a\(/ A ceoneh Lor ﬁéimefﬁgu%;,
Mare shows fhe meacest Tidd Gt isre og

gdoiodd Eaclpod 532w NE HS4ZN 65850 MRae 1855 D Roge 17,27
6413320 RocHackor 413w W 4°235N 872,53 W M Roge 106" Div RA37

fi chee & Eaclpat shews Cller Favrisidhad 841065 20w 1o S0
@ereyred o Fodgor!

fis & 262012, e N.O.A A websife gaye |
for Cutler Facis Whes: ML~ 1245 Hef= /945" ML =559 "
ST for Bac Horbor, Frenchman By, 17 gave NGVD29= 547 6ect
® for Catler Foveis Whore! e sfe qives WAVDBS=7.91 51, NGVDZr- 7465

\0 O 4
ACHER S
g Lo
o w
FAVER
e .
. Lo
Y O
Y
g
/ .
Oy

m

Kichk Wicfeft

yﬁfﬂéage
ASM 2404 @,éa/ledﬁmf o

e

STATE OF MAINE  DEPARTMENT OF TRANSPORTATION




U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Ocean Service
Datums Page
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Station ID: 8411060 PUBLICATION
DATE: 09/20/2011
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3.33
3.37
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3.39
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3.59

36
3.62
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3.2

W.S.
E;ev/
(ft)

1.76
2.02
2:12

2.2
2.28

1.64
1.91
2.02
2.09
2.18

0.99
1.15
1.26
1.33
1.39

0.9
0.98
1.03
1.06
1.08

0.62
0.81
0.88
0.83
0.98

0.15
0.28
0.37
0.41
0.46

-0.05
0.08
0.13
0.16
0.19

-0.49
-0.43

-0.4
-0.38
-0.34

-0.44
-0.36
-0.32

0.3
0.26

Crit
W.S.
(ft)

0.93
1.01
1.06

0.83

0.61
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.3
-0.27
-0.23

-0.56
-0.44
-0.41
-0.38
-0.35

E.G.
Elev.

(ft)

1.93
22
2.3

2.38

2.46

1.83
2.1
2.22

2.3
2.38

1.64
1.92
2.03
2.1

2.2

0.19
0.35
0.41
0.45
0.49

-0.1
0.04
0.09
0.13
0.18

-0.33
-0.23
-0.18
-0.15
-0.11

E.G.
Slope
(ftft)

0.001901
0.001655
0.001566
0.001508
0.001456

0.002101
0.001785
0.001678
0.001613
0.001555

0.005678
0.006381
0.006212
0.006093
0.006227

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

Flow
Area

(sq ft)

607.5
705.2
744.7
772.7
804.2

569.3
663.7
701.2
727.6
756.9

313.1
338.9
357.3
370.5

380

324.2
336.9
343.8
348.6
351.8

303.7
346.6
364.3
376.7
389.6

312.5
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
4761

768.8
809.2

827
840.4
857.4

Top
Width
(ft)

372.09
380.66
384.17
386.23
388.68

340.96
346.11
348.14
349.56
3560.93

160.79

167.2
171.62
174.74
176.95

146.97
148.66
149.57

150.2
150.62

219.5
239.68
247.51
252.86
258.32

241.13
24528

2481
249.43
251.06

401.09
404.42
405.57
406.35

4071

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

0.46
0.44
0.43
0.42
0.42

0.48
0.46
0.45
0.44
0.43

0.81
0.87
0.86
0.86
0.87

0.74
0.83
0.85
0.87

0.9

1
1.01
1
1
1.01

0.63
0.64

0.93

1.01
1.01

0.38
0.41
0.42
0.43
0.43
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Exfﬁ‘)‘l VIJ B dje & Curcent MidTide (-0.63° NAVDSS)

Model

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT
ExBrCrntMidT

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

292

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2620
2620
2740

2020
2380
2520
2620
2740

Avg
Vel.
(ft/s)

I e e
W W WO

.99
.93
.92
.91
1.9
2.08
2.04
2.03

2.03
2.02

3.17

3.1
3.07
3.06
3.04

517
6.13
6.52
6.79
7.13

4.05
4.77
5.05
5.25
5.48

3.23
3.83
4.07
4.24
4.45

1.76
2.06
2.18
2.26
2.36

1.54

1.91
1.98
2.07

1.17
1.37
1.45
1.51
1.57

W.S.
Elev.

(f)

2.81
3.34
3.54
3.68
3.84

2.78
3.32
3.52
3.66
3.82

2.66

3.2
3.41
3.55
3.72

0.9
0.98
1.03
1.06
1.08

0.62
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.05
0.08
0.13
0.16
0.19

-0.49
-0.43

-0.4
-0.38
-0.34

-0.44
-0.36
-0.32

0.3
-0.26

Crit
W.S.
(ft)

0.69
0.93
1.01
1.06
1.15

0.83

0.61
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.3
-0.27
-0.23

-0.56
-0.44
-0.41
-0.38
-0.35

E.G.
Elev.

()

2.87
3.4
3.59
3.73
3.9

2.85
3.38
3.58
3.72
3.88

2.82
3.35
3.55
3.69
3.86

15
1.76

EiG:
Slope
(ft/ft)

0.000384
0.000291
0.000267
0.000252
0.000236

0.000381
0.000297
0.000274
0.000261
0.000248

0.000849
0.000717
0.000676
0.000649
0.000619

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

Flow
Area

(sq ft)

1014
1232
1315
1374
1444

972
1167
1241
1293
1355

637.9
768.4
820
857.3
902

3242
336.9
343.8
348.6
351.8

303.7
346.6
364.3
376.7
389.6

312.5
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
476.1

768.8
809.2

827
840.4
857.4

Top
Width
(ft)

403.19
416.77
421.91
425.52
429.37

360.78
369.32
372.42
375.59
379.33

228.8
250.98
259.24
265.04
271.83

146.97
148.66
149.57

150.2
1560.62

219.5
239.68
247.51
252.86
258.32

241.13
24528

2481
249.43
251.06

401.09
404.42
405.57
406.35

4071

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

0.22

0.2
0.18
0.19
0.18

0.22
0.2
0.2

0.19

0.19

0.33
0.31
0.3
0.3
0.29
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Model

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

"ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT
ExBrFutMidT

Cheeked ¢ re-checKed. Twofoot incrase in sea level makes ro difference for Mid Tide

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

292

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Avg
Vel.
(f's)

L VP TR Y Y
w0 oo
© =N O

2.08
2.04
2.03
2.03
2.02

3.17

3.1
3.07
3.06

5.17
6.13
6.52
6.79
713

4.05
4.77
5.05
5.25
5.48

3.23
3.83
4.07
4.24
4.45

1.76
2.06
2.18
2.26
2.36

1.54

1.8
1.81
1.98
2.07

B B
1.37
1.45
1.591
1.57

r

<2 §t nereas

W.S.
Elev.

(ft)

2.81
3.34
3.54
3.68
3.84

2.78
3.32
3.52
3.66
3.82

2.66

3.2
3.41
3.55
3.72

1.39
1.4
1.4
1.4

1.41

1.39

1.4
1.41
1.41
1.41

ursTfeam- I does aise W.S. downs‘fream.

Crit

E.G.

W.S. Elev.

Uy

0.68
0.92

1.06
1.13

(ft)

2.87
3.4
3.59
3.73
3.9

2.85
3.38
3.58
3.72
3.88

2.82
3.35
3.55
3.69
3.86

1.75

1.9
1.97
2.02
2.08

1.62
1.72
1.7

1.8
1.84

1.5
1.56
1.58

1.6
1.62

1.44
1.47
1.48
1.49

1.5

1.43
1.45
1.46
1.46
1.47

1.41
1.43
1.44

1.44
1.45

Slope
(ft/ft)

0.000384
0.000291
0.000267
0.000252
0.000236

0.000381
0.000297
0.000274
0.000261
0.000248

0.000849
0.000717
0.000676
0.000649
0.000619

0.002603
0.003686
0.004172
0.004545
0.005023

0.002772
0.003842
0.004303
0.004646
0.005074

0.001291
0.001826
0.002065
0.002247

0.00248

0.000307
0.000421
0.000469
0.000505

0.00055

0.000217
0.000298
0.000332
0.000358

0.00039

0.000095
0.000131
0.000146
0.000158
0.000172

M
E.G

dTide

Flow
Area
(sq ft)

1014
1232
1315
1374
1444

972
1167
1241
1293
1355

637.9
768.4
820
857.3
902

390.6

388
386.7
385.7
384.3

498.6
498.9
4991
499.3
499.6

624.7
620.7
618.9
617.4
615.5

1152
1156
1158
1160
1162

1320
1324
1326
1327
1329

1758
1764
1766
1768
1770

Top
Width

(f)

403.19
416.77
421.91
425.52
429.37

360.78
369.32
372.42
375.59
379.33

228.8
250.98
269.24
265.04
271.83

1565.62
155.28
155.12
154.99
154.81

300.43
300.54
300.62
300.69

300.8

297.3
296.65
296.35
296.11

295.8

476.45
476.67
476.77
476.85
476.94

532.15
533.04
533.43
533.72
534.09

623.67
624.07
624.24
624.37
624.53

Froude
Numbr

0.22

0.2
0.19
0.19
0.18

0.22
0.2

0.58
0.68
0.73
0.76

0.8

0.55
0.65
0.69
0.72
0.75

0.39
0.47

0.5
0.52
0.54

0.2
0.23
0.24
0.25
0.26

0.17

0.2
0.21
0.22
0.22

0.11
0.13
0.14
0.15
0.15

J'] ),cl rcm_\ Y




Exigﬁﬂj '!Bfl‘CJj al Current f/fjﬁ Jide

Model

ExBrCrntHIiT
ExBrCrntHiT
ExBrCrntHIiT
ExBrCrntHiT
ExBrCrtHIT

ExBrCrntHIT
ExBrCrntHIiT
ExBrCrntHIT
ExBrCrntHiT
ExBrCrntHIT

ExBrCrntHIiT
ExBrCrntHIiT
ExBrCrntHiT
ExBrCrntHIT
ExBrCrntHIT

ExBrCrntHiT

ExBrCmtHIT
ExBrCrntHIiT
ExBrCrntHiT
ExBrCrntHIiT
ExBrCrntHIT

ExBrCrntHIiT
ExBrCrntHIT
ExBrCrntHIT
ExBrCrntHiT
ExBrCrntHIT

ExBrCrntHIiT
ExBrCrntHIT
ExBrCrntHiT
ExBrCrntHIiT
ExBrCrntHIiT

ExBrCrntHIiT
ExBrCrntHIT
ExBrCrntHIT
ExBrCrntHIiT
ExBrCrntHIT

ExBrCrntHIT
ExBrCrntHIiT
ExBrCrntHiT
ExBrCrntHiT
ExBrCrntHIT

ExBrCmtHIT
ExBrCrntHiT
ExBrCrntHIT
ExBrCrntHIT
ExBrCrntHIT

River
Sta

Profile

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

292

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Bridge

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Avg
Vel.
(ft/s)

0.10
0.21
0.25
0.29
0.32

0.13
0.26
0.32
0.36
0.40

0.17
0.35
0.42
0.47
0.53

0.22
0.44
0.53
0.60
0.67

0.14
0.29
0.35
0.40
0.44

0.12
0.25
0.30
0.33
0.37

0.08
0.18
0.22
0.25
0.28

0.08
0.16
0.20
0.22
0.25

0.07
0.14
0.17
0.19
0.21

W.S.
Elev.
(ft)

6.80
6.81
6.81
6.82
6.82

6.80
6.81
6.81
6.82
6.82

6.80
6.81
6.81
6.81
6.82

6.80
6.80
6.80
6.80
6.80

6.80
6.80
6.80
6.80
6.80

6.80
6.80
6.80
6.80
6.80

6.80
6.80
6.80
6.80
6.80

6.80
6.80
6.80
6.80
6.80

6.80
6.80
6.80
6.80
6.80

Crit

W.S. Eiev,

(f)

-1.18
-0.56
-0.38
-0.26
-0.14

()

6.8
6.81
6.81
6.82
6.82

6.8
6.81
6.81
6.82
6.82

6.8
6.81
6.81
6.82
6.82

Slope
(ft/ft)

0.000001
0.000002
0.000003
0.000004
0.000005

0.000001
0.000002
0.000003
0.000004
0.000005

0.000001
0.000005
0.000007
0.000008

0.00001

0.000001
0.000006
0.000009
0.000011
0.000014

0.000001
0.000003
0.000004
0.000005
0.000006

0
0.000002
0.000002
0.000003
0.000004

0
0.000001
0.000001
0.000001
0.000002

0
0.000001
0.000001
0.000001
0.000001

0
0
0.000001
0.000001
0.000001

Flow
Area

(sq ft)

3316
3321
3324
3327
3330

2897
2901
2904
2906
2909

2139
2142
2143
2145
2147

1718
1717
1717
1717
1717

2510
2510
2510
2510
2509

3063
3063
3063
3063
3063

4037
4037
4037
4037
4037

4639
4639
4639
4639
4639

5487
5487
5487
5487
5487

Top
Width
(ft)

770.45
770.61
770.71
770.79

770.9

689.31
689.77
690.03
690.26
690.55

503.46
503.57
503.64

503.7
503.77

377.51
377.48
377.46
377.44
377.42

484.74
484.73
484.73
484.73
484.73

567.63
567.63
567.63
567.63
567.63

582.9
582.91
582.91
582.91
582.91

661.52
661.52
661.52
661.53
661.53

738.92
738.92
738.92
738.93
738.93

Froude
Numbr

0.01
0.02
0.02
0.02
0.03

0.01
0.02
0.02
0.03
0.03

0.01
0.03
0.03
0.04
0.04

0.02
0.03
0.04
0.04
0.05

0.01
0.02
0.03
0.03
0.03

0.01
0.02
0.02
0.02
0.03

0.01
0.01
0.01
0.02
0.02

0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.01
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Model

ExBrFutHIiT
ExBrFutHIiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT

ExBrFutHIiT
ExBrFutHiT
ExBrFutHIiT
ExBrFutHIiT
ExBrFutHiT

ExBrFutHiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT

ExBrFutHIiT

ExBrFutHiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT

ExBrFutHiT
ExBrFutHiT
ExBrFutHIiT
ExBrFutHIiT
ExBrFutHiT

ExBrFutHIiT
ExBrFutHiT
ExBrFutHIiT
ExBrFutHIiT
ExBrFutHIT

ExBrFutHIiT
ExBrFutHiT
ExBrFutHIiT
ExBrFutHiT
ExBrFutHiT

ExBrFutHIiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHiT

ExBrFutHiT
ExBrFutHiT
ExBrFutHiT
ExBrFutHIT
ExBrFutHIiT

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

292

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q

- (cfs)

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Bridge

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Avg
Vel.
(ft's)

0.07
0.14
0.17
0.19
0.22

0.09
0.19
0.22
0.25
0.28

0.12
0.24
0.29
0.33
0.37

0.15
0.31
0.37
0.41
0.46

0.11
0.21
0.26
0.29
0.32

0.09
0.19
0.22
0.25
0.28

0.07
0.14
0.17

0.22

0.06
0.13
0.156
0.17
0.19

0.05
0.11
0.13
0.15
0.17

W.S.
Elev.

(ft)

8.8
8.81
8.81
8.81
8.81

8.8
8.81
8.81
8.81
8.81

8.8
8.8
8.81
8.81
8.81

Crit

E.G.

W.S. Elev.

(f)

-1.18
-0.56
-0.38
-0.26
-0.14

(ft)

8.8
8.81
8.81
8.81
8.81

8.8
8.81
8.81
8.81
8.81

8.8
8.81
8.81
8.81
8.81

E:G:
Slope
(f/ft)

0
0.000001
0.000001
0.000001
0.000001

0
0.000001
0.000001
0.000001
0.000002

0
0.000001
0.000002
0.000003
0.000003

0.000001
0.000002
0.000003
0.000004
0.000005

0
0.000001
0.000001
0.000002
0.000002

0
0.000001
0.000001
0.000001
0.000001

0
0
0
0.000001
0.000001

0
0
0
0
1

0.00000

Flow
Area

(sq ft)

4903
4906
4908
4910
4912

4323
4326
4328
4330
4331

3185
3187
3188
3189
3191

2536
2536
2536
25636
2536

35627
3527
3527
3527
3527

4238
4238
4238
4238
4238

5234
5234
5234
5234
5234

5991
5992
5992
5992
5992

6993
6993
6994
6994
6994

Top
Width
(f)

806.94
806.97
806.99

807
807.02

725.53
725.55
725.57
725.58

7256

545.8
545.89
545.95

546
546.06

439.24
439.23
439.22
439.22
439.21

529.41
529.41
529.4
529.4
529.4

603.88
603.88
603.88
603.88
603.88

616.18
616.18
616.18
616.18
616.18

688.31
688.31
688.31
688.31
688.31

765.59
765.59
765.59
765.59
765.59

Froude
Numbr

0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.02
0.02

0.01
0.02
0.02
0.02
0.02

0.01
0.02
0.02
0.03
0.03

0.01
0.01
0.02
0.02
0.02

0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
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Model

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

On100CrntMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CmtMid
On100CrntMid

On100CrntMid
On100CrntMid
On100CmtMid
On100CrntMid
On100CmtMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid
On100CrntMid

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

292

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
25620
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
25620
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Avg W.S.

Vel.
(ft/s)

UL N W W
aoooo ™
OO~~~

2.63
2.94
3.05
3.12

3.2

Elev.
(ft)

3.23
3.79

4
4.15
432

3.21
3.78
3.99
4.13
4.31

2.62
3.18
3.38
3.53

3.7

0.89
0.97
1.02
1.04
1.07

0.62
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.05
0.08
0.13
0.16
0.19

-0.49
-0.43

-0.4
-0.38
-0.34

-0.44
-0.36
-0.32

-0.3
-0.26

Crit
W.S.
(ft)

— A
0~ Ww
MO~ MN

0.61
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.3
-0.27
-0.23

-0.56
-0.44
-0.41
-0.38
-0.35

E.G.
Elev.

()

3.27
3.84
4.04
419
4.36

3.26
3.83
4.03
4.18
4.35

3.18
3.75
3.96
4.11
4.28

1.5
1.76
1.87
1.94
2.03

0.8
1.03
1.1
1.17
1.23

0.19
0.35
0.41
0.45
0.49

-0.1
0.04
0.09
0.13
0.18

-0.33
-0.23
-0.18
-0.15
-0.11

E.G.
Slope
(fUft)

0.000236
0.000187
0.000174
0.000167
0.000159

0.000238
0.000194
0.000182
0.000175
0.000168

0.002363
0.002139
0.002066
0.002015
0.001961

0.004457
0.005504
0.005785
0.006091
0.006447

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608

0.001649
0.00169

Flow
Area

(sq ft)

1186
1423
1513
1578
1654

1128
1339
1418
1475
1542

334.8
391.1

413
428.9
447.6

321.9
334.6
341.8
3448
348.5

303.7
346.6
364.3
376.7
389.6

312.5
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
476.1

768.8
809.2

827
840.4
857.4

Top
Width
(ft)

413.94

428.3
434.55
441.41
44912

367.68
378.33
383.25

386.9
391.16

97.67
104.52
107.06
108.85
110.95

143.68

144.9
145.59
145.88
146.23

218.5
239.68
247.51
252.86
258.32

24113
245.28

2481
249.43
251.06

401.09
404.42
405.57
406.35

407 1

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

/00 »{-ﬁ_ Sfam, Ex}gj}nj A)i]rwn'[ Cuffenf /’{_;:ﬁ(r?:’ﬁe

Froude
Numbr

0.18
0.16
0.16
0.15
0.15

0.18
0.17
0.16
0.16
0.16

0.57
0.55
0.55
0.54
0.54

0.74
0.83
0.85
0.87

0.38
0.41
0.42
0.43
0.43




Model

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT
On100FutMidT

River
Sta

Profile

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

202

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2620
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520

2620
2740

Avg
Vel.
(ft/s)

— ek b
oo™
OO~~~

5.22

6.2
6.59
6.87
7.22

4.05
4.77
5.05
5.25
5.48

3.23
3.83
4.07
424
4.45

1.76
2.06
2.18
2.26
2.36

1.54

1.8
1.91
1.98
2.07

11157
1.37
1.45
1.51
1.57

W.S.
Elev.
(ft)

3.23
3.79

4
415
4.32

3.21
3.78
3.99
4.13
4.31

2.62
3.18
3.38
3.83

3.7

Crit

E.G.

W.S. Elev.

(ft)

(ft)

3.27
3.84
4.04
4.19
4.36

3.26
3.83
4.03
4.18
4.35

3.18
3.75
3.96
4.1
4.28

E.G.
Slope
(ft/ft)

0.000236
0.000187
0.000174
0.000167
0.000159

0.000238
0.000194
0.000182
0.000175
0.000168

0.002363
0.002139
0.002066
0.002015

0.00196

0.002557
0.003635
0.004122
0.004498
0.004981

0.002772
0.003842
0.004303
0.004646
0.005074

0.001291
0.001826
0.002065
0.002247

0.00248

0.000307
0.000421
0.000469
0.000505

0.00055

3 0.000217

0.000298
0.000332
0.000358

0.00039

0.000095
0.000131
0.000146
0.000158
0.000172

Flow
Area

(sqft)

1186
1423
1513
1578
1654

1128
1339
1418
1475
1542

334.8
391.1

413
428.9
4476

386.9
383.8
382.4
381.2
379.6

498.6
498.9
4991
499.3
499.6

624.7
620.7
618.9
617.4
615.5

1152
1156
1158
1160
1162

1320
1324
1326
1327
1329

1758
1764
1766
1768
1770

Top
Width
(ft)

413.94
428.3
43455
441.4
44912

367.68
378.33
383.25

386.9
391.16

97.67
104.52
107.06
108.85
110.95

149.84
149.56
149.42
149.31
149.17

300.43
300.54
300.62
300.69

300.8

297.3
296.65
296.35
296.11

295.8

476.45
476.67
476.77
476.85
476.94

532.15
533.04
533.43
533.72
534.09

623.67
624.07
624.24
624.37
624.53
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Froude
Numbr

0.57
0.68
0.73
0.76

0.8

0.55
0.65
0.69
0.72
0.75

0.39
0.47

0.5
0.52
0.54

0.2
0.23
0.24
0.25
0.26

0.17

0.21
0.22
0.22

0.11
0.13
0.14
0.15
0.15
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Model F&iver Profile Total Avg W.S. Crit E.G. E.G. Flow Top  Froude
Sta Q Vel. Elev. W.S. Elev. Slope Area Width ~ Numbr
. (cfs) (fUs) () () () () (safy ()
On100CrnHTid 400 1.1wTideExch 345 041 6.8 6.8 0.000001 3316 770.46 0.01
On100CrnHTid 400 Q10wTideExch 705 021 6.81 6.81 0.000002 3323 77066 0.02
On100CrnHTid 400 Q25wTideExch 845 025 6.82 6.82 0.000003 3326 770.78 0.02
On100CrnHTid 400 Q50wTideExch 950 0.29 6.82 6.82 0.000004 3330 770.89 0.02
On100CrHTid 400 Q100wTideExch 1065 0.32 6.83 6.83 0.000005 3334 771.02 0.03
On100CrnHTid 350 1.1wTideExch 345 0.13 6.8 6.8 0.000001 2897 689.34 0.01
On100CrnHTid 350 Q10wTideExch 705 026 6.81 6.81 0.000002 2903 689.92 0.02
On100CrnHTid 350 Q25wTideExch 845 0.32 6.82 6.82 0.000003 2906 690.25 0.02
On100CrnHTIid 350 Q50wTideExch 950 0.36 6.82 6.82 0.000004 2909 690.54 0.03
On100CrnHTid 350 Q100wTideExch 1065 0.4 6.82 6.83 0.000005 2912 690.9 0.03
On100CrnHTid 305 1.1wTideExch 345 0.41 6.8 -1.17 6.8 0.000005 850.3 14897 0.03
On100CrnHTIid 305 Q10wTideExch 705 0.83 6.8 -0.39 6.81 0.000023 850.3 148.97 0.06
On100CrnHTIid 305 Q25wTideExch 845 0.99 6.8 -0.16 6.82 0.000033 850.3 148.97 0.07
On100CrnHTid 305 Q50wTideExch 950 1.12 6.8 0.02 6.82 0.000041 850.3 148.97 0.08
On100CrnHTid 305 Q100wTideExch 1065 1.25 6.8 0.19 6.82 0.000052 850.3 148.97 0.09
On100CmHTIid 292 Bridge
On100CrnHTid 279 1.1wTideExch 345 0.24 6.8 6.8 0.000002 1416 226.37 0.02
On100CrnHTId 279 Q10wTideExch 705 05 6.8 6.8 0.000007 1415 226.35 0.04
On100CrnHTid 279 Q25wTideExch 845 06 6.8 6.8 0.00001 1415 226.34 0.04
On100CrnHTid 279 Q50wTideExch 950 0.67 6.8 6.8 0.000013 1415 226.33 0.05
On100CmHTId 279 Q100wTideExch 1065 0.75 6.8 6.8 0.000016 1415 226.31 0.05
On100CrnHTid 250 1.1wTideExch 345 0.14 6.8 6.8 0.000001 2510 484.74 0.01
On100CrnHTId 250 Q10wTideExch 705 0.29 6.8 6.8 0.000003 2510 484.73 0.02
On100CrnHTid 250 Q25wTideExch 845 0.35 6.8 6.8 0.000004 2510 484.73 0.03
On100CrnHTid 250 Q50wTideExch 950 04 6.8 6.8 0.000005 2510 484.73 0.03
On100CrnHTid 250 Q100wTideExch 1065 0.44 6.8 6.8 0.000006 2509 484.73 0.03
On100CrnHTid 200 1.1wTideExch 345 0.12 6.8 6.8 0 3063 56763 0.01
On100CrnHTid 200 Q10wTideExch 705 0.25 6.8 6.8 0.000002 3063 567.63 0.02
On100CrnHTId 200 Q25wTideExch 845 0.3 6.8 6.8 0.000002 3063 567.63 0.02
On100CrnHTid 200 Q50wTideExch 950 0.33 6.8 6.8 0.000003 3063 567.63 0.02
On100CrnHTid 200 Q100wTideExch 1065 0.37 6.8 6.8 0.000004 3063 567.63 0.03
On100CrnHTIid 150 1.1wTideExch 345 0.09 6.8 6.8 0 4037 582.9 0.01
On100CrnHTid 150 Q10wTideExch 705 0.18 6.8 6.8 0.000001 4037 582.91 0.01
On100CrHTid 150 Q25wTideExch 845 0.22 6.8 6.8 0.000001 4037 582.91 0.01
On100CrnHTid 150 Q50wTideExch 950 0.25 6.8 6.8 0.000001 4037 582.91 0.02
On100CrnHTid 150 Q100wTideExch 1065 0.28 6.8 6.8 0.000002 4037 582.91 0.02
On100CrnHTid 100 1.1wTideExch 345 0.08 6.8 6.8 0 4639 661.52 0
On100CrmHTid 100 Q10wTideExch 705 0.16 6.8 6.8 0.000001 4639 661.52 0.01
On100CrnHTId 100 Q25wTideExch 845 0.2 6.8 6.8 0.000001 4639 661.52 0.01
On100CrnHTid 100 Q50wTideExch 950 0.22 6.8 6.8 0.000001 4639 66153 0.01
On100CrnHTId 100 Q100wTideExch 1065 0.25 6.8 6.8 0.000001 4639 661.53 0.02
On100CrmHTid 50 1.1wTideExch 345 0.07 6.8 6.8 0 5487 738.92 0
On100CrnHTid 50 Q10wTideExch 705 0.14 6.8 6.8 0 5487 738.92 0.01
On100CrnHTiId 50 Q25wTideExch 845 0.17 6.8 6.8 0.000001 5487 738.92 0.01
On100CrnHTid 50 Q50wTideExch 950 0.19 6.8 6.8 0.000001 5487 738.93 0.01
On100CrnHTiId 50 Q100wTideExch 1065 0.21 6.8 6.8 0.000001 5487 738.93 0.01
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Model

On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTid

On100FutHTid
On100FutHTId
On100FutHTId
On100FutHTid
On100FutHTId

On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTid
On100FutHTId
On100FutHTid
On100FutHTid
On100FutHTid

On100FutHTId
On100FutHTid
On100FutHTid
On100FutHTid
On100FutHTId

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

292

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Bridge

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

W mer
Avg W.S.
Vel. Elev.
(ft's)  (ft)
0.07 8.8
0.14 8.81
0.17 8.81
0.19 8.81
0.22 8.81
0.09 8.8
0.19 8.81
022 8.81
025 8.81
0.28 8.81

0.3 8.8
0.61 8.8
0.73 8.8
0.82 8.8
0.91 8.8
0.18 8.8
0.37 8.8
0.45 8.8

0.5 8.8
0.56 8.8
0.1 8.8
0.21 8.8
0.26 8.8
0.29 8.8
0.32 8.8
0.09 8.8
0.19 8.8
0.22 8.8
0.25 8.8
0.28 8.8
0.07 8.8
0.14 8.8
0.17 8.8

0.2 8.8
0.22 8.8
0.06 8.8
0.13 8.8
0.15 8.8
0.17 8.8
0.19 8.8
0.05 8.8
0.1 8.8
0.13 8.8
0.15 8.8
0.17 8.8

Crit

E.G.

W.S. Elev.

(ft)

-1.17
-0.39
-0.16
0.02
0.19

()

8.8
8.81
8.81
8.81
8.82

8.8
8.81
8.81
8.81
8.82

8.8
8.81
8.81
8.81
8.81

Ure )Zf?‘}?

E.G.
Slope
(ft/ft)

0
0.000001
0.000001
0.000001
0.000001

0
0.000001
0.000001
0.000001
0.000002

0.000002
0.000009
0.000012
0.000016

0.00002

0.000001
0.000003
0.000005
0.000006
0.000007

0
0.000001
0.000001
0.000002
0.000002

0
0.000001
0.000001
0.000001
0.000001

0
0
0
0.000001
0.000001

0
0
0
0
1

0.00000

p

Flow
Area

(sq ft)

4903
4907
4909
4911
4914

4324
4327
4329
4331
4333

1179
1179
1179
1180
1180

1896
1896
1896
1896
1896

3527
3527
3527
3527
3527

4238
4238
4238
4238
4238

5234
5234
5234
5234
5234

5991
5992
5992
5992
5992

6993
6993
6994
6994
6994

| de

Top Froude
Width  Numbr
(ft)
806.94 0.01
806.98 0.01
807 0.01
807.02 0.01
807.04 0.02
725.53 0.01
725.56 0.01
725.58 0.01
725.59 0.02
725.61 0.02
182.48 0.02
182.49 0.04
182.49 0.05
182.5 0.05
182.5 0.06
254.39 0.01
254.38 0.02
254 .37 0.03
254 .36 0.03
254 .36 0.04
529.41 0.01
529.41 0.01
529.4 0.02
529.4 0.02
529.4 0.02
603.88 0.01
603.88 0.01
603.88 0.01
603.88 0.01
603.88 0.02
616.18 0
616.18 0.01
616.18 0.01
616.18 0.01
616.18 0.01
688.31 0
688.31 0.01
688.31 0.01
688.31 0.01
688.31 0.01
765.59 0
765.59 0.01
765.59 0.01
765.59  0.01
765.59 0.01




Elevation (ft)

Elevation (ft)

RS=327 Upstream (Bridge)

Legend

—_—

Ground

[ ]
Bank Sta

T T
400 600

RS=327 Downstream (Bridge)

T
800

1
1000

Station (ft)
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Model

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

84ft_US
84ft_US
84ft_US
84ft_US
84ft_US

River Profile
Sta

400 1.1wTideExch
400 Q10wTideExct
400 Q25wTideExct
400 Q50wTideExct
400 Q100wTideExc

350 1.1wTideExch
350 Q10wTideExct
350 Q25wTideExct
350 Q50wTideExct
350 Q100wTideExc

327

305 1.1wTideExch
305 Q10wTideExct
305 Q25wTideExct
305 Q50wTideExcr
305 Q100wTideExc

279 1.1wTideExch
279 Q10wTideExct
279 Q25wTideExctk
279 Q50wTideExck
279 Q100wTideExc

250 1.1wTideExch
250 Q10wTideExct
250 Q25wTideExct
250 Q50wTideExct
250 Q100wTideExc

200 1.1wTideExch
200 Q10wTideExct
200 Q25wTideExck
200 Q50wTideExct
200 Q100wTideExc

150 1.1wTideExch
150 Q10wTideExcr
150 Q25wTideExct
150 Q50wTideExct
150 Q100wTideExc

100 1.1wTideExch
100 Q10wTideExcl
100 Q25wTideExct
100 Q50wTideExct
100 Q100wTideExc

50 1.1wTideExch
50 Q10wTideExct
50 Q25wTideExctk
50 Q50wTideExct
50 Q100wTideExc

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Avg
Vel.
(ft/s)

0.7
0.72
0.73
0.73
0.74

0.85

0.9
0.91
0.92
0.93

6.45
7.02
7.05
7.07
Ti

6.23
7.07
7.33
7.52
779

6.65
6.87
6.92
6.96
7.03

6.46
6.92
6.89
6.97
7.05

3.89
4.16
4.27
4.35
4.46

4.98

5.5
5.64
5.73
5.76

2.63
2.94
3.05
32

3.2

(8({' .:f'[- Cr‘fear

W.S. Crit
Elev. W.S.

(ft) (ft)

6.23
6.78
6.99
713

7.3

623 08
678 1.02
6.98  1.09
(713D 1.13
(729 1.17

0.99
115 0.93
126 1.01
1.33 1.06
1.39

0.9
0.98
1.03
1.06 0.83
1.08

0.62 0.61
0.81 0.81
0.88 0.88
0.93 0.93
0.98 0.98

0.15 0.15
028 028
037 0.37
041 0.41
0.46 0.46

-0.05
0.08
013 -0.3
0.16 -0.27
0.19 -0.23

-0.49 -0.56
-0.43 -0.44
04 -0.41
-0.38 -0.38
-0.34 -0.35

-0.44
-0.36
-0.32

-0.3
-0.26

’Bﬁﬂtpf-fj Cufﬁ?ﬂT M"{] 77;4(?

E.G.
Elev.

(ft)

6.24
6.79

7
7.14
7.31

6.24
6.79
6.99
7.14
7.31

1.64
1.92

0.8
1.03
1.1
1.7
1.23

0.19
0.35
0.41
0.45
0.49

-0.1
0.04
0.09
0.13
0.18

-0.33
-0.23
-0.18
-0.15
-0.11

E.G.
Slope
(fUft)

0.000027
0.000025
0.000024
0.000023
0.000023

0.000025
0.000025
0.000025
0.000025
0.000025

0.005678
0.006381
0.006212
0.006093
0.006227

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.008579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.0109563
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

87 e brgs.)

Flow
Area

(sq ft)

2882
3302
3459
3571
3702

2513
2881
3022
3123
3242

313.1
338.9
357.3
370.5

380

324.2
336.9
343.8
348.6
351.8

303.7
346.6
364.3
376.7
389.6

312.5
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
476.1

768.8
809.2

827
840.4
857.4

Top
Width

()

755.84
770.03
774.94
777.74
783.63

648.92
687.69

702
704.96
707.26

160.79

167.2
171.62
174.74
176.95

146.97
148.66
149.57

150.2
150.62

219.5
239.68
247.51
262.86
258.32

24113
245.28

2481
249.43
251.06

401.09
404.42
405.57
406.35

407.1

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

‘?I \[' _il /
¢8>

e
o %

o "
&, 3y --{Af, e 7
- of = «J

0.06
0.06
0.06
0.06
0.06

0.06
0.07
0.07
0.07
0.07

0.81
0.87
0.86

086
0.87 2

0.74




Model

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

84USwFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwWFtrMidT
84USwFtrMidT

84USwFtrMidT
84USwWFtrMidT
84USwFtrMidT
84USwWFtrMidT
84USwWFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT
84USwFtrMidT

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

327

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
25620
2620
2740

2020
2380
2520
2620
2740

2020
2380
25620
2620
2740

Avg
Vel.
(f/s)

0.7
0.72
0.73
0.73
0.74

0.85

0.9
0.91
0.92
0.93

53
6.17
6.48
6.67
6.87

5.17
6.13
6.52
6.79
73

4.05
4.77
5.05
525
5.48

3.23
3.83
4.07
4.24
4.45

1.76
2.06
2.18
2.26
2.36

1.54

1.8
1.91
1.98
2.07

1.17
1.37
1.45
1.51
1.57

W.S.
Elev.

(ft)

6.23
6.78
6.99
7.13

7.3

6.23
6.78
6.98
7.13
7.29

1.39
1.4
1.4
1.4

1.41

1.39

1.4
1.41
1.41
1.41

Crit

E.G.

W.S. Elev.

()

0.81
1.01
1.06
1.12
1.16

(ft)

6.24
6.79

7
7.14
7.31

6.24
6.79
6.99
7.14
7.3

1.83
2.01
2.09
2.15
2.23

1.75

1.9
1.97
2.02
2.08

1.62

1.41
1.43
1.44
1.44
1.45

A/euj 84'9f Sfon_ on US/ hﬁure. Mrd [1Ae

E.G.
Slope
(ft/ft)

0.000027
0.000025
0.000024
0.000023
0.000023

0.000025
0.000025
0.000025
0.000025
0.000025

0.003354
0.004523
0.004952
0.005218
0.005475

0.002603
0.003686
0.004172
0.004545
0.005023

0.002772
0.003842
0.004303
0.004646
0.005074

0.001291
0.001826
0.002065
0.002247

0.00248

0.000307
0.000421
0.000469
0.000505

0.00055

3 0.000217

0.000298
0.000332
0.000358

0.00039

0.000095
0.000131
0.000146
0.000158
0.000172

(8.{/' ‘F{' C‘fqu 57 ,C,C bg5')

Flow
Area

(sq ft)

2882
3302
3459
3571
3702

2513
2881
3022
3123
3242

381.3
3856.5
388.9
392.6
398.8

390.6

388
386.7
385.7
384.3

498.6
498.9
499.1
499.3
499.6

624.7
620.7
618.9
617.4
615.5

1152
1156
1168
1160
1162

1320
1324
1326
1327
1329

1758
1764
1766
1768
1770

Top
Width

(f)

755.84
770.03
774.94
777.74
783.63

648.92
687.69

702
704.96
707.26

177.25

178.2
178.98
179.83
181.22

155.62
155.28
155.12
154.99
154.81

300.43
300.54
300.62
300.69

300.8

297.3
296.65
296.35
296.11

295.8

476.45
476.67
476.77
476.85
476.94

532.15
533.04
533.43
533.72
534.09

623.67
624.07
624.24
624.37
624.53

Froude
Numbr

0.06
0.06
0.06
0.06
0.06

0.06
0.07
0.07
0.07
0.07

0.64
0.74
0.77

0.8
0.82

0.58
0.68
0.73
0.76

0.8

0.55
0.65
0.69
0.72
0.75

0.39
0.47

0.5
0.52
0.54

0.2
0.23
0.24
0.25
0.26

0.17

0.21
0.22
0.22

0.11
0.13
0.14

0.15
0.15




Ne_.u} 5{/4\1{ Sfan on U.-CC:?,Jr Currend H;J}’t [HAe

Model

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi
84ftCrntHi

River Profile
Sta

400 1.1wTideExch
400 Q10wTideExct
400 Q25wTideExct
400 Q50wTideExct
400 Q100wTideExc

350 1.1wTideExch
350 Q10wTideExct
350 Q25wTideExct
350 Q50wTideExct
350 Q100wTideExc

327

305 1.1wTideExch
305 Q10wTideExct
305 Q25wTideExct
305 Q50wTideExct
305 Q100wTideExc

279 1.1wTideExch
279 Q10wTideExct
279 Q25wTideExct
279 Q50wTideExct
279 Q100wTideExc

250 1.1wTideExch
250 Q10wTideExct
250 Q25wTideExct
250 Q50wTideExct
250 Q100wTideExc

200 1.1wTideExch
200 Q10wTideExct
200 Q25wTideExct
200 Q50wTideExct
200 Q100wTideExc

150 1.1wTideExch
150 Q10wTideExct
150 Q25wTideExct
150 Q50wTideExct
150 Q100wTideExc

100 1.1wTideExch
100 Q10wTideExct
100 Q25wTideExct
100 Q50wTideExct
100 Q100wTideExc

50 1.1wTideExch
50 Q10wTideExct
50 Q25wTideExck
50 Q50wTideExct
50 Q100wTideExc

Total

Q
(cfs)

345
705
845
950
1065

345
705
845
950
1065

Bridge

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Avg
Vel.
(f's)

0.1
0.21
0.25
0.28
0.32

0.13
0.26
0.31
0.35
0.39

0.17
0.35
0.42
0.48
0.53

0.22
0.44
0.53

0.6
0.67

0.14
0.29
0.35

0.4
0.44

0.12
0.25

0.33
0.37

0.09
0.18
0.22
0.25
0.28

0.08
0.16

0.2
0.22
0.25

0.07
0.14
0.17
0.19
0.21

W.S.
Elev.

Uy

6.81
6.83
6.84
6.85
6.87

6.81
6.83
6.84
6.85
6.87

Crit
W.S.
(ft)

-0.55
-0.07
0.04
0.13
0.23

E.G.
Elev.

Uy

6.81
6.83
6.84
6.85
6.87

6.81
6.83
6.84
6.85
6.87

E.G.
Slope
(ft/ft)

0.000001
0.000002
0.000003
0.000004
0.000005

0.000001
0.000002
0.000003
0.000004
0.000005

0.000001
0.000005
0.000007

0.000008 -

0.000011

0.000001
0.000006
0.000008
0.000011
0.000014

0.000001
0.000003
0.000004
0.000005
0.000006

0
0.000002
0.000002
0.000003
0.000004

0
0.000001
0.000001
0.000001
0.000002

0
0.000001
0.000001
0.000001
0.000001

0
0
0.000001
0.000001
0.000001

Flow
Area

(sq ft)

3319
3336
3346
3355
3365

2900
2915
2923
2931
2941

2138
2138
2138
2138
2138

1718
1717
1717
1717
1717

2510
2510
2510
2510
2509

3063
3063
3063
3063
3063

4037
4037
4037
4037
4037

4639
4639
4639
4639
4639

5487
5487
5487
5487
5487

Top
Width

()

770.56
771.09

771.4
771.67
772.01

689.63
691.15
692.04
692.81
693.79

503.35
503.35
503.35
503.35
503.36

377.51
377.48
377.46
377.44
377.42

484.74
484.73
484.73
484.73
484.73

567.63
567.63
567.63
567.63
567.63

582.9
582.91
582.91
582.91
582.91

661.52
661.52
661.52
661.53
661.53

738.92
738.92
738.92
738.93
738.93

Froude
Numbr

0.01
0.02
0.02
0.02
0.03

0.01
0.02
0.02
0.03
0.03

0.01
0.03
0.03
0.04
0.04

0.02
0.03
0.04
0.04
0.05

0.01
0.02
0.03
0.03
0.03

0.01
0.02
0.02
0.02
0.03

0.01
0.01
0.01
0.02
0.02

0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.01




84USFutrHIiT
84USFutrHIT
84USFutrHiT
84USFutrHiT
84USFutrHIT

84USFutrHIiT
84USFutrHIT
84USFutrHIT
84USFutrHIiT
84USFutrHiT

84USFutrHIT

84USFutrHiT
84USFutrHIT
84USFutrHiT
84USFutrHiT
84USFutrHiT

84USFutrHiT
84USFutrHIT
84USFutrHIiT
84USFutrHIiT
84USFutrHIT

84USFutrHIiT
84USFutrHIT
84USFutrHIT
84USFutrHIiT
84USFutrHIT

84USFutrHIiT
84USFutrHiT
84USFutrHiT
84USFutrHiT
84USFutrHIT

84USFutrHIT
84USFutrHIT
84USFutrHIT
84USFutrHIT
84USFutrHIiT

84USFutrHIT
84USFutrHIT
84USFutrHIT
84USFutrHIT
84USFutrHIiT

84USFutrHIiT
84USFutrHIiT
84USFutrHIiT
84USFutrHiT
84USFutrHIT

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

327

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

345
705
845
950
1065

345
705
845
950
1065

Bridge

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

345
705
845
950
1065

Avg
Vel.
(f/s)

0.07
0.14
0.17
0.19
0.22

0.09
0.19
0.22
0.25
0.28

0.12
0.24
0.29
0.33
0.37

0.15
0.31
0.37
0.41
0.46

0.11
0.21
0.26
0.29
0.32

0.09
0.19
0.22
0.25
0.28

0.07
0.14
0.17

0.2
0.22

0.06
0.13
0.15
0.17
0.19

0.05
0.1
0.13
0.15
0.17

W.S.
Elev.

(ft)

8.8
8.81
8.82
8.83
8.83

8.8
8.81
8.82
8.83
8.83

Crit

E.G.

W.S. Elev.

(ft)

-0.55
-0.07
0.04
0.13
0.23

()

8.8
8.81
8.82
8.83
8.83

8.8
8.81
8.82
8.83
8.83

8.8
8.8

8.8
8.8

8.8

8.8
8.8
8.8

8.8
8.8

8.8
8.8

8.8
8.8
8.8
8.8

8.8
8.8
8.8
8.8

8.8
8.8
8.8
8.8
8.8

8.8
8.8
8.8
8.8
8.8

E.G.
Slope
(fUft)

0
0.000001
0.000001
0.000001
0.000001

0
0.000001
0.000001
0.000001
0.000002

0
0.000001
0.000002
0.000003
0.000003

0.000001
0.000002
0.000003
0.000004
0.000005

0
0.000001
0.000001
0.000002
0.000002

0
0.000001
0.000001
0.000001
0.000001

0
0
0
0.000001
0.000001

0
0
0
0
1

0.00000

- ;T S‘P“" oN U.S. , Future H\/?‘}) [ide

Flow
Area

(sq ft)

4904
4913
4918
4923
4928

4325
4333
4337
4341
4346

3184
3184
3184
3184
3184

2536
2536
2536
2536
2536

3527
3627
3527
3527
3527

4238
4238
4238
4238
4238

5234
5234
5234
5234
5234

5991
5992
5992
5992
5992

6993
6993
6994
6994
6994

Top
Width
(ft)

806.95
807.03
807.08
807.12
807.16

725.54
725.61
725.65
725.68
725.72

545.62
545.62
545.62
545.62
545.62

439.24
439.23
439.22
439.22
439.21

529.41
529.41
529.4
529.4
529.4

603.88
603.88
603.88
603.88
603.88

616.18
616.18
616.18
616.18
616.18

688.31
688.31
688.31
688.31
688.31

765.59
765.59
765.59
765.59
765.59

Froude
Numbr

0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.02
0.02

0.01
0.02
0.02
0.02
0.02

0.01
0.02
0.02
0.03
0.03

0.01
0.01
0.02
0.02
0.02

0.01
0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
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Model

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid
100'USCrMTid

River Profile

Sta

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

327

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2620
2620
2740

2020
2380
2520
2620
2740

Avg
Vel.
(ft/s)

0.87
0.87
0.88
0.88
0.89

XTI g X
[sNelele]
©oo~o =

6.45
7.02
7.05
7.07
7.21

6.23
7.07
7.33
7.52
7.79

6.65
6.87
6.92
6.96
7.03

6.46
6.92
6.89
6.97
7.05

3.89
4.16
427
4.35
4.46

4.98

55
5.64
5.73
5.76

2.63
2.94
3.05
3.12

3:2

W.S.
Elev.
(ft)

5.48
6.02
6.21
6.35

6.5

5.47
6.01
6.21
6.34
6.49

0.99
115
1.26
1.33
1.39

0.9
0.98
1.03
1.06
1.08

0.62
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.05
0.08
0.13
0.16
0.19

-0.49
-0.43

-0.4
-0.38
-0.34

-0.44
-0.36
-0.32

-0.3
-0.26

Crit
W.S.

(ft)

0.8
1.02
1.09
1.13
1.47

0.93
1.01
1.06

0.83

0.61
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.3
-0.27
-0.23

-0.56
-0.44
-0.41
-0.38
-0.35

E.G.
Elev.

()

5.49
6.03
6.23
6.36
6.51

5.49
6.03
6.22
6.36
6.51

1.64
1.92
2.03
21

2.2

1.5
1.76
1.86
1.94
2.02

1.31
1.54
1.62
1.68
1.75

0.8
1.03
1.1
1.17
1.23

0.19
0.35
0.41
0.45
0.49

-0.1
0.04
0.09
0.13
0.18

-0.33
-0.23
-0.18
-0.15
-0.11

Slope
(ft/ft)

0.000053
0.000045
0.000043
0.000042
0.000041

0.000041
0.00004
0.00004
0.00004

0.000039

0.005678
0.006381
0.006212
0.006093
0.006227

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

Flow
Area

(sq ft)

2318
2721
2867
2967
3085

2054
2374
2498
2585
2687

313.1
338.9
367.3
370.5

380

324.2
336.9
343.8
348.6
351.8

303.7
346.6
364.3
376.7
389.6

312.5
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
476.1

768.8
809.2

827
840.4
857.4

/OQJCT fé@aﬂ ()5 @’jhmenT &rrerﬁl %{?/7 //)e

Top
Width
(ft)

717.24
750.03
755.29

758.9
763.11

522.53
633.67
647.29
656.65
667.57

160.79

167.2
171.62
174.74
176.95

146.97
148.66
149.57

150.2
150.62

219.5
239.68
247.51
252.86
258.32

24113
24528

248.1
249.43
251.06

401.09
404.42
405.57
406.35

4071

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

0.09
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08

0.81
0.87
0.86
0.86
0.87

0.74
0.83
0.85
0.87

0.9

N NN 7% Y

0.6
0.62
0.62
0.63
0.64

0.93

1.01
1.01

0.38
0.41
0.42
0.43
0.43
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Model

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT
100'USFutMdT

River
Sta

Profile

400 1.1wTideExch
400 Q10wTideExch
400 Q25wTideExch
400 Q50wTideExch
400 Q100wTideExch

350 1.1wTideExch
350 Q10wTideExch
350 Q25wTideExch
350 Q50wTideExch
350 Q100wTideExch

327

305 1.1wTideExch
305 Q10wTideExch
305 Q25wTideExch
305 Q50wTideExch
305 Q100wTideExch

279 1.1wTideExch
279 Q10wTideExch
279 Q25wTideExch
279 Q50wTideExch
279 Q100wTideExch

250 1.1wTideExch
250 Q10wTideExch
250 Q25wTideExch
250 Q50wTideExch
250 Q100wTideExch

200 1.1wTideExch
200 Q10wTideExch
200 Q25wTideExch
200 Q50wTideExch
200 Q100wTideExch

150 1.1wTideExch
150 Q10wTideExch
150 Q25wTideExch
150 Q50wTideExch
150 Q100wTideExch

100 1.1wTideExch
100 Q10wTideExch
100 Q25wTideExch
100 Q50wTideExch
100 Q100wTideExch

50 1.1wTideExch
50 Q10wTideExch
50 Q25wTideExch
50 Q50wTideExch
50 Q100wTideExch

Total
Q
(cfs)

2020
2380
25620
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2620
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Avg W.S.

Vel.
(ft's)

0.87
0.87
0.88
0.88
0.89

(VI Y W ¥
[oNelele]
OO~ —

53
6.17
6.48
6.67
6.87

5.17
6.13
6.52
6.79
7.13

4.05
4.77
5.05
5.25
5.48

3.23
3.83
4.07
4.24
4.45

1.76
2.06
2.18
2.26
2.36

1.54

1.8
1.91
1.98
2.07

1.17
1.37
1.45
1.51
1.57

Elev.

(ft)

5.48
6.02
621
6.35

6.5

5.47
6.01
6.21
6.34
6.49

.*.

Yy

Crit
W.S.
(f)

0.81
1.01
1.06
1.12
1.16

Future H'j" Tide

E.G.
Elev.

(ft)

5.49
6.03
6.23
6.36
6.51

5.49
6.03
6.22
6.36
6.51

1.83
2.01
2.09
2.15
2.23

1.756

1.9
1.97
2.02
2.08

1.62
1.72
1.77

1.8
1.84

1.5
1.56
1.58

1.6
1.62

1.44
1.47
1.48
1.49

1.5

1.43
1.45
1.46
1.46
1.47

1.41
1.43
1.44
1.44
1.45

E.G.
Slope
(ft/ft)

0.000053
0.000045
0.000043
0.000042
0.000041

0.000041
0.00004
0.00004
0.00004

0.000039

0.003354
0.004523
0.004952
0.005218
0.005475

0.002603
0.003686
0.004172
0.004545
0.005023

0.002772
0.003842
0.004303
0.004646
0.005074

0.001291
0.001826
0.002065
0.002247

0.00248

0.000307
0.000421
0.000469
0.000505

0.00055

0.000217
0.000298
0.000332
0.000358

0.00039

0.000095
0.000131
0.000146
0.000158
0.000172

Flow
Area

(sq ft)

2318
2721
2867
2967
3085

2054
2374
2498
2585
2687

381.3
385.5
388.9
392.6
398.8

390.6

388
386.7
385.7
384.3

498.6
498.9
499.1
499.3
499.6

624.7
620.7
618.9
617.4
615.5

1152
1156
1158
1160
1162

1320
1324
1326
1327
1329

1758
1764
1766
1768
1770

Top
Width
(ft)

717.24
750.03
755.29

758.9
763.11

522.53
633.67
647.29
656.65
667.57

177.25

178.2
178.98
179.83
181.22

155.62
155.28
1565.12
154.99
154.81

300.43
300.54
300.62
300.69

300.8

297.3
296.65
296.35
296.11

295.8

476.45
476.67
476.77
476.85
476.94

532.15
533.04
533.43
533.72
534.09

623.67
624.07
624.24
624.37
624.53

Froude
Numbr

0.08
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08

0.64
0.74
0.77

0.8
0.82

0.58
0.68
0.73
0.76

0.8

0.55
0.65
0.69
0.72
0.75

0.39
0.47

0.5
0.52
0.54

0.2
0.23
0.24
0.25
0.26

0.17

0.2
0.21
0.22
0.22

0.11
0.13
0.14
0.15
0.15
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Model

100 Ft US
100 FtUS
100 Ft US
100 Ft US
100 Ft US

100 FtUS
100 Ft US
100 FtUS
100 Ft US
100 Ft US

100 Ft US

100 Ft US
100 FtUS
100 Ft US
100 Ft US
100 Ft US

100 Ft US
100 FtUS
100 Ft US
100 FtUS
100 Ft US

100 Ft US
100 FtUS
100 Ft US
100 FtUS
100 Ft US

100 Ft US
100 Ft US
100 Ft US
100 Ft US
100 Ft US

100 Ft US

100 Ft US
100 Ft US
100 Ft US
100 FtUS

100 Ft US
100 FtUS
100 FtUS
100 Ft US
100 Ft US

100 Ft US
100 Ft US
100 Ft US
100 Ft US
100 Ft US

0g. Steel

River Profile Total Avg W.S. Crit
Sta Q Vel. Elev. W.S.
(cfs) ~ (f's) () Uy

400 1.1wTideExch 2020 0.87 5.48
400 Q10wTideExct 2380 0.87 6.02
400 Q25wTideExct 2520 0.88 6.21
400 Q50wTideExct 2620 0.88 6.35
400 Q100wTideExc 2740 0.89 6.5

350 1.1wTideExch 2020
350 Q10wTideExct 2380
350 Q25wTideExct 2520
350 Q50wTideExct 2620
350 Q100wTideExc 2740

1 547 08
.05 6.01 1.02
.07 621 1.09
.08
.09

76.34) 1.13
(649 ) 117

305 1.1wTideExch 2020 6.45 0.99
305 Q10wTideExct 2380 7.02 1.15 0.93
305 Q25wTideExct 2520 7.05 1.26 1.01
305 Q50wTideExct 2620 7.07 1.33 1.06
305 Q100wTideExc 2740 7.21 1.39

IR QT G N
cooo

327 Bridge

279 1.1wTideExch 2020 623 09
279 Q10wTideExct 2380 7.07 0.98
279 Q25wTideExct 2520 7.33 1.03
279 Q50wTideExct 2620 7.52 1.06 0.83
279 Q100wTideExc 2740 7.79 1.08

250 1.1wTideExch 2020 6.65 062 0.61
250 Q10wTideExct 2380 6.87 0.81 0.81
250 Q25wTideExct 2520 6.92 0.88 0.88
250 Q50wTideExct 2620 6.96 0.83 0.93
250 Q100wTideExc 2740 7.03 0.98 0.98

200 1.1wTideExch 2020 6.46 0.15 0.15
200 Q10wTideExct 2380 6.92 028 0.28
200 Q25wTideExct 2520 6.89 0.37 0.37
200 Q50wTideExct 2620 6.97 041 0.41
200 Q100wTideExc 2740 7.05 0.46 0.46

150 1.1wTideExch 2020 3.89 -0.05
150 Q10wTideExct 2380 4.16 0.08
150 Q25wTideExct 2520 427 013 -0.3
150 Q50wTideExct 2620 4.35 0.16 -0.27
150 Q100wTideExc 2740 4.46 0.19 -0.23

100 1.1wTideExch 2020 4.98 -0.49 -0.56
100 Q10wTideExct 2380 55 -043 -0.44
100 Q25wTideExct 2520 5.64 -0.4 -0.41
100 Q50wTideExct 2620 5.73 -0.38 -0.38
100 Q100wTideExc 2740 5.76 -0.34 -0.35

50 1.1wTideExch 2020 2.63 -0.44
50 Q10wTideExct 2380 2.94 -0.36
50 Q25wTideExct 2520 3.05 -0.32
50 Q50wTideExct 2620 3.12 -0.3
50 Q100wTideExc 2740 3.2 -0.26

E.G.
Elev.

()

5.49
6.03
6.23
6.36
6.51

5.49
6.03
6.22
6.36
6.51

1.64
1.92
2.03
2.1

22

111
1.17
1.23

0.19
0.35
0.41
0.45
0.49

-0.1
0.04
0.09
0.13
0.18

-0.33
-0.23
-0.18
-0.15
-0.11

E.G.
Slope
(fuft)

0.000053
0.000045
0.000043
0.000042
0.000041

0.000041
0.00004
0.00004
0.00004

0.000039

0.005678
0.006381
0.006212
0.006093
0.006227

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

Flow
Area

(sqft)

2318
2721
2867
2967
3085

2054
2374
2498
2585
2687

3131
338.9
357.3
370.5

380

3242
336.9
343.8
348.6
361.8

303.7
346.6
364.3
376.7
389.6

3125
343.9
365.6
375.9
388.6

5194

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
476.1

768.8
809.2

827
840.4
857.4

Top
Width
(ft)

717.24
750.03
755.29

758.9
763.11

522.53
633.67
647.29
656.65
667.57

160.79

167.2
171.62
174.74
176.95

146.97
148.66
149.57

150.2
150.62

219.5
239.68
247.51
252.86
258.32

24113
245.28

2481
249.43
251.06

401.09
404.42
405.57
406.35

407 1

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

0.09
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08

0.81
0.87
0.86
0.86
0.87

0.74
0.83
0.85

0.93

1.01
1.01

0.38
0.41
0.42
0.43
0.43




e,

Model

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

US_Steel
US_Steel
US_Steel
US_Steel
US_Steel

¢

River Profile
Sta

400 1.1wTideExch
400 Q10wTideExct
400 Q25wTideExct
400 Q50wTideExct
400 Q100wTideExc

350 1.1wTideExch
350 Q10wTideExct
350 Q25wTideExct
350 Q50wTideExct
350 Q100wTideExc

327

305 1.1wTideExch
305 Q10wTideExct
305 Q25wTideExct
305 Q50wTideExct
305 Q100wTideExc

279 1.1wTideExch
279 Q10wTideExct
279 Q25wTideExct
279 Q50wTideExct
279 Q100wTideExc

250 1.1wTideExch
250 Q10wTideExct
250 Q25wTideExct
250 Q50wTideExct
250 Q100wTideExc

200 1.1wTideExch
200 Q10wTideExct
200 Q25wTideExct
200 Q50wTideExct

© 200 Q100wTideExc

150 1.1wTideExch

150 Q10wTideExct
150 Q25wTideExct
150 Q50wTideExct
150 Q100wTideExc

100 1.1wTideExch

100 Q10wTideExct
100 Q25wTideExct
100 Q50wTideExct
100 Q100wTideEx¢

50 1.1wTideExch
50 Q10wTideExct
50 Q25wTideExct
50 Q50wTideExct
50 Q100wTideExc

Total Avg
Q Vel.
(cfs) (ft/s)

2020 1.01
2380 1
2520 0.99
2620 0.99
2740 0.99

2020 1.1
2380 1.16
2520 1.17
2620 1.18
2740 1.2

Bridge

2020 6.45
2380 7.02
2520 7.05
2620 7.07
2740 7.21

2020 6.23
2380 7.07
2520 7.33
2620 7.52
2740 7.79

2020 6.65
2380 6.87
2520 6.92
2620 6.96
2740 7.03

2020 6.46
2380 6.92
2520 6.89
2620 6.97
2740 7.05

2020 3.89
2380 4.16
2520 4.27
2620 4.35
2740 4.46

2020 4.98
2380 5.5

2520 5.64
2620 5.73
2740 5.76

2020 2.63
2380 2.94
2520 3.06
2620 3.12
2740 3.2

W.S.
E;ev/
(ft)

5.01
5.57
5.77
5.91
6.07

5.01
5.56
5.76

59
6.06

0.99
1.15
1.26
1.33
1.39

0.9
0.98
1.03
1.06
1.08

0.62
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.05
0.08
0.13
0.16
0.19

-0.49
-0.43

-04
-0.38
-0.34

-0.44
-0.36
-0.32

-0.3

-0.26 -

Crit
W.S.
(ft)

0.8
1.02
1.09
1.13
1.17

0.93
1.01
1.06

0.83

0.61
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.3
-0.27
-0.23

-0.56
-0.44
-0.41
-0.38
-0.35

E.G.
Elev.

()

5.03
5.59
5.79
5.92
6.08

5.03
5.58
5.78
5.92
6.08

1.64
1.92

0.19
0.35

. 0.41

0.45
0.49

-0.1
0.04
0.09
0.13
0.18

-0.33

-0.23
-0.18
-0.15
-0.11

M0
v ———""

E.G.
Slope
(fe/it)

0.000071
0.000069
0.000064
0.000061
0.000058

0.000055
0.000053
0.000053
0.000052
0.000052

0.005678
0.006381
0.006212
0.006093
0.006227

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

Flow
Area

(sq ft)

2009
2387
2534
2636
2755

1827
2103
2217
2302
2401

313.1
338.9
357.3
370.5

380

3242
336.9
343.8
348.6
351.8

303.7
346.6
364.3
376.7
389.6

312.5
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
446.5
457.5
4761

768.8
808.2

827
840.4
8567.4

Top
Width
(ft)

630.47

737.3
743.25
746.95
751.26

452.04
535.72
612.62
624.19

636.7

160.79

167.2
171.62
174.74
176.95

146.97
148.66
149.57

150.2
150.62

219.5
239.68
247.51
252.86
258.32

24113
245.28

248.1
249.43
251.06

401.09
404.42
405.57
406.35

407 1

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

0.1
0.1
0.09
0.09
0.09

0.09
0.09
0.09
0.09
0.09

0.81
0.87
0.86
0.86
0.87

0.74
0.83
0.85
0.87

0.9
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Model

120 Ft US
120 Ft US
120 FtUS
120 Ft US
120 FtUS

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

120 Ft US

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

120 FtUS
120 Ft US
120 FtUS
120 Ft US
120 Ft US

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

120 Ft US
120 Ft US
120 Ft US
120 Ft US
120 Ft US

River Profile
Sta

400 1.1wTideExch
400 Q10wTideExct
400 Q25wTideExct
400 Q50wTideExct
400 Q100wTideExc

350 1.1wTideExch
350 Q10wTideExct
350 Q25wTideExct
350 Q50wTideExct
350 Q100wTideExc

327

305 1.1wTideExch
305 Q10wTideExct
305 Q25wTideExct
305 Q50wTideExct
305 Q100wTideExc

279 1.1wTideExch
279 Q10wTideExct
279 Q25wTideExct
279 Q50wTideExct
279 Q100wTideExc¢

250 1.1wTideExch
250 Q10wTideExct
250 Q25wTideExct
250 Q50wTideExct
250 Q100wTideExc

200 1.1wTideExch
200 Q10wTideExct
200 Q25wTideExct
200 Q50wTideExct
200 Q100wTideExc

150 1.1wTideExch
150 Q10wTideExct
150 Q25wTideExct
150 Q50wTideExct
150 Q100wTideExc

100 1.1wTideExch
100 Q10wTideExct
100 Q25wTideExct
100 Q50wTideExct
100 Q100wTideExc

50 1.1wTideExch
50 Q10wTideExct
50 Q25wTideExct
50 Q50wTideExct
50 Q100wTideEx¢

Total
Q
(cfs)

2020

2380

2520
2620
2740

2020
2380
2520
2620
2740

Bridge

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

2020
2380
2520
2620
2740

Avg
Vel.
(ft/s)

1.14
1.13
1.13
1.12
1.12

6.45
7.02
7.05
7.07
7.21

6.23
7.07
7.33
7.52
7.79

6.65
6.87
6.92
6.96
7.03

6.46
6.92
6.89
6.97
7.05

3.89
4.16
4.27
4.35
4.46

4.98

5.5
5.64
5.73
5.76

2.63
2.94

3.0

3.12
3.2

W.S.
E;ev/
(ft)

4.59
5.15
5.36

5.5
5.66

4.58
5.14
5.35
5.49
5.65

0.99
1.156
1.26
1.33
1.39

0.9
0.98
1.03
1.06
1.08

0.62
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.05
0.08
0.13
0.16
0.19

-0.49
-0.43

-0.4
-0.38
-0.34

-0.44
-0.36
-0.32

-0.3
-0.26

Crit
W.S.
(ft)

0.8
1.02
1.09
1.13
1.17

0.93
1.01
1.06

0.83

0.61
0.81
0.88
0.93
0.98

0.15
0.28
0.37
0.41
0.46

-0.3
-0.27
-0.23

-0.56
-0.44
-0.41
-0.38
-0.35

E.G.
Elev.

(ft)

4.61
5.17
5.38
5.52
568

4.61
5.17
5.37
5.51
5.68

-0.33
-0.23
-0.18
-0.15
-0.11

E.G.
Slope
(fuft)

0.000073

0.00009
0.000086
0.000088
0.000083

0.000074

0.00007
0.000069
0.000068
0.000067

0.005678
0.006381
0.006212
0.006093
0.006227

0.004484
0.005565

0.00588
0.006102
0.006497

0.009538
0.009579
0.009495
0.009445
0.009496

0.009841
0.010153
0.009427
0.009352
0.009236

0.003546
0.003608
0.003656
0.003699
0.003796

0.009644

0.01087
0.010973
0.010953
0.010512

0.001312
0.00154
0.001608
0.001649
0.00169

Flow
Area

(sq ft)

1778
2097
2234
2334
2455

1652
1890
1990
2063
2152

313.1
338.9
357.3
370.5

380

3242
336.9
343.8
348.6
351.8

303.7
346.6
364.3
376.7
389.6

3125
343.9
365.6
375.9
388.6

519.4

572
590.2
602.6
614.6

405.7
432.4
4486.5
457.5
476.1

768.8
809.2

827
840.4
857.4

Top
Width
()

473.47
651.59
681.35
724.09
740.35

398.07
47523
504.61
525.06
580.52

160.79

167.2
171.62
174.74
176.95

146.97
148.66
149.57

150.2
150.62

2195
239.68
247.51
252.86
258.32

24113
24528

2481
249.43
251.06

401.09
404 .42
405.57
406.35

407 1

458.29
459.72
460.41
460.92
461.77

507.38
508.61
509.14
509.55
510.06

Froude
Numbr

0.10
0.11
0.11
0.11
0.1

0.81
0.87
0.86

0.93
1.00
1.01
1.01
1.00

0.38
0.41
0.42
0.43
0.43



