Mitchell Swanson
Hydrology & Geomorphology

115 Limekiln Street, Sunta Cruz, California USA 95060
phone: 831-427-0288 fax: 427-0472 email:swanson(@ swansonh2o.com

Pescadero Creek Road Hydraulic Study

Presented to:

The County of San Mateo Public Works Department
Contact: Gilles Tourel Associate Engineer 650-599-1482

by

Swanson Hydrology & Geomorphology
Contact: Mitchell Swanson 831-427-0474

Murray, Burns and Kienlin
Contact: Joe Countryman 916-456-4400

HYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOURCES



Swanson Hydrology

TABLE OF CONTENTS Page

Executive Summary i

Introduction and Problem Statement 1
Objectives and Methods 6
Development of HEC-RAS Model 6
Estimating Flood Frequency 7
Results 7
Investigation of February 2-3, 1998 Flood 7
Investigation of Channel and Floodplain Condition 11
HEC-RAS Modeling Results 15
Lw'gg .Flood (Eebrua_ry 1998) with Existing 13
Conditions and with Raised Road
Impacts of Road Raises 18
Benefits of Road Raise Alternatives 22
References 22

HYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOURCES



Mitchell Swanson

Hydrology & Geomorphology
115 Limekiln Street - Santa Cruz — California — 95060
phone 831-427-0288 fax 831-427-0472 email swanson@swansonh2o.com

Pescadero Creek Road Hydraulic Study

Executive Summary

Pescadero Creek Road is maintained by San Mateo County and connects the town of
Pescadero with State Highway 1 on the coast in central San Mateo County (Figures 1
and 2). It is an essential route for emergency vehicle access to Pescadero during natural
disasters and medical emergencies. However, sections of Pescadero Creek Road lay
within floodplain areas of Pescadero and Butano Creeks and are estimated to flood to
depths of up to 5.0 feet during a 100-year flood. Butano Creek, a stream that drains a 20
square mile mountainous basin to the southeast, floods often (almost on an annual basis)
and in larger floods such as the February 2-3, 1998 flood, closes emergency access on
Pescadero Creek Road. This condition is deemed to be a serious public safety problem by
the Pescadero community and San Mateo County.

Flood capacity at the bridge has diminished over the last 30 years due to filling of the
channel bed on Butano Creek. Flows go overbank upstream of the bridge and cross
lower portions of the road to the east. The lowest point of the road lies at 10.04 feet
MSL, approximately 300 feet east of the bridge. The low point on the bridge soffit is at
11.9 feet and the bridge deck lies at 13.0 feet mean sea level (MSL).

A potential improvement to increase the flood capacity of the bridge and reduce the
frequency of overtopping the road would be to raise Pescadero Creek Road east of the
bridge to an elevation equal to the bridge deck or to raise the low point to some elevation
between 10.0 and 13.0 feet MSL. This improvement alone would reduce nuisance
flooding and perhaps the impacts of intermediate levels of flooding but not major flood
events.

To determine the benefits of raising the road, a hydraulic model of Butano Creek and
Pescadero Creek Road is needed to estimate the flow through the structure under existing
and improved conditions. In addition, an understanding of flood frequency on Butano
Creek is needed to estimate how often floods of a given volume could be expected to
occur. Five scenarios were simulated using the U.S. Army Corps of Engineers River
Analysis System (HEC-RAS) computer simulation model (see attached figure):

1) Existing conditions with the estimated February 1998 flood

2) With Pescadero Creek Road raised to a uniform 13.0 feet (MSL) with an estimated
February 1998 flood.

3) With Pescadero Creek Road raised uniformly to 13.0 feet with a flow volume just
prior to overtopping Pescadero Creek Road

4) With the low point raised to 11.9 feet (elevation of the bridge soffit)

5) With the low point raised to 12.4 feet (0.5 feet above the bndge soffit)
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The potential improvement for bridge flood capacity with each road raise scenario 1s
shown in the table below.

Road Elevation Low  Bridge Flood Capacity | Road Elevation Low Bridge Flood Capacity
Point mean sea level  cubic feet per second | Point mean sea level  cubic feet per second

Existing — 10.0 feet 300 cfs Raised — 11.9 feet 800 cfs

Raised — 13.0 feet 1300 cfs Raised — 12 .4 feet 1000 cfs

Potential impacts associated with a road raise are the most severe when raising the road
to an even 13.0 feet to match the elevation of the bridge deck. Model results show that
under these conditions, overtopping of the road occurs at approximately 1,300 cfs or a 3-
year flood event. Water surface profiles show a significant drop from the crest of the
road to the downstream side, creating a hydraulic jump and forces adequate to erode the
downstream side of the road. Such conditions present the possibility for complete
breaching of sections of the roadway. In the event of a breach at a particular location,
flow would concentrate at the gap and accelerate, creating the potential for significant
flood hazards and impacts downstream. With the road at an even elevation, flow would
backwater upstream of the road and fill the floodplain eastward. The potential for a
breach to occur further east toward the town of Pescadero is greater here than under other
scenarios modeled.

Potential impacts associated with the intermediate road raise scenarios (low point at 11.9
and 12.4 feet MSL) are similar but less severe and may provide acceptable improvements
to bridge capacity. By maintaining a low point in the road, overtopping would occur ina
predictable location and the road would flood to lesser depths. The potential for a road
breach and associated flood hazards and impacts still exists, but the force generated as the
water falls from the road crest to the downstream side would be slightly less than with the
road raised to 13.0 feet.
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Introduction and Problem Statement

This report describes the results of a hydrologic and hydraulic investigation of
Butano Creek at the Pescadero Creek Road crossing. The purpose is to estimate
current hydraulic conditions and those expected with Pescadero Creek Road raised
for improved flood capacity.

Pescadero Creek Road is maintained by San Mateo County and connects the town of
Pescadero with State Highway 1 on the coast in central San Mateo County (Figures 1
and 2). It is an essential route for emergency vehicle access to Pescadero during natural
disasters and medical emergencies. However, sections of Pescadero Creek Road lay
within floodplain areas of Pescadero and Butano Creeks and are estimated to flood to
depths of up to 5.0 feet during a 100-year flood. Butano Creek, a stream that drains a 20
square mile mountainous basin to the southeast, floods often (almost on an annual basis)
and in larger floods such as the February 2-3, 1998 flood, closes emergency access on
Pescadero Creek Road. This condition is deemed to be a serious public safety problem by
the Pescadero community and San Mateo County.

The frequency of flooding over Pescadero Creek Road has apparently increased over the
past 30+ years when the present bridge over Butano Creek replaced an older structure
(Figure 3). The increased frequency of flooding is partly attributed to the loss of flood
capacity due to filling or aggradation of the Butano Creek channel with over 6.0 feet
sediment since the early 1960s. Aggradation has reduced the flow area under the bridge
to a depth less than 3.0 feet. As a result, flows in Butano Creek leave the channel and go
overbank upstream of Pescadero Creek Road, heading northward across open agricultural
fields toward Pescadero Creek Road east of the bridge. The low point of the road (Figure
4) is 3.0 feet lower than the bridge deck (10.0 feet versus 13.0 feet at the bridge) and
close to the grade of the surrounding floodplain. Essentially the road is an overflow weir
that floods often. When flow depths over the road are 1.0to 1.5, feet they are at a
“nuisance” level but the road is generally passable; nuisance flooding may occur several
days per year. During intermediate floods such as February 1998 the road appears to pass
most of the flow and is dangerous if not impassible for large vehicles creating a major
obstacle for emergency access. During flows between the nuisance and intermediate
flood levels, crossing may be hazardous for conventional vehicles.

A potential improvement to increase the flood capacity of the bridge and reduce the
frequency of overtopping the road would be to raise Pescadero Creek Road east of the
bridge to an elevation equal to the bridge deck (13.0 feet above mean sea level-MSL) or
to raise the low point to some other elevation. This improvement alone would reduce
nuisance flooding and perhaps the impacts of intermediate levels of flooding but not
major flood events.

To determine the benefits of raising the road, a hydraulic model of Butano Creek and
Pescadero Creek Road is needed to estimate the flow through the structure under existing
and improved conditions. In addition, an understanding of flood frequency on Butano

HYDROLOGY/ GEOMORPHOLOGY / RESTORATION / WATER RESOURCES



o~

-] =§©
SAN FRANCISCO

N2

Pillar Point

Falf XMoo
day

Pigeon Po

Po'élﬂg,ﬁ}\ -

'I:-'.:.E:.I'_l_l:': MILES SCALE = 1 :250,000

FIGURE 1: REGIONAL LOCATION MAP FOR BUTANO AND PESCADERO
CREEK WATERSHEDS IN SAN MATEO COUNTY, CALIFORNIA

SWANSON HYDROLOGY & GEOMORPHOLOGY
115 Limekiln * Santa Cruz * CA * 95060



POMPONIO
STATE BEACH

__PESCADERO R\
STATE BEACH | \=

b

Pescadero || 1 '\
Point aall ¢

0 N e . N — N _ ONUZACKEE
% DI w5 U3 S R ParkS Y

STATE BEACH A AN T NS PO S C spl e 2 \/ 'Landrng & /

- == - - f— S R -~ = el . .-“. & 4 : e reeard o, - e T . ---‘—-v—‘—i-'/, s

cudPB i (

oo

o

N &

> imt

= ..mén i

S MiLITARY 4 8 S, 7 - SN N U P RS Ay : 5 7

9 ESERVATION \ | (0 N B A e [ I A T A NN N N
Boisa Po;n: : = 2 Sl ! ) e T T Y i e = 32 e, P i Bt R, e e Wad S 8 (- A N 9 {

- 1 4 N 7 e A ok 3 ¥ PN™S s/ '_1": /o ; h N 1 "l [r"ir}nh?

Pigeon Point . T \ JOSRY) n” e ) = B s S A (. , :

Lighthouse “\INC' o I Tt VeI 827 7 (s A (50 Meima el TOROT) ) =08 (R N LTI A G iy

FIGURE 2: WATERSHED MAP FOR BUTANO AND PESCADERO CREEKS —— ] SWANSON HYDROLOGY & GEOMORPHOLOGY
SCALE 1inch=1 m"e or 1:63360 115 Limekiln Street * Santa Cruz * 95060

San Mateo County, Callfornila




090856 » WO « 04D BIURS , LINSWIT G
ASOTOHAEHONOTD § ADCTOEHTAN NOSNVINE
WYIHLSNMOT DNINOOT 390IHE AVOH YIFHO OHAAVOSId 3

666L ‘i Ajnp tepeq o
HL ONV Y23HO ONVLNE '€

- -

Q o10tid
A=nNDid

34
- 'r-r.‘
W oot




Low point
el. 10,5 ft

Bridge Over Butano Creek
deck elevation 13.0 feet

-

> core S Wk D\ A S e o T TR AR e e
FIGURE 4: PESCADERO CREEK ROAD AND BRIDGE AT BUTANO CREEK LOOKING EAST TOWARD LOW POINT.

FhiotolDate:riuly/ i 1999 SWANSON HYDROLOGY & GEOMORPHOLOGY
115 Limekiin * Santa Cruz * CA * 85060



Swanson Hydrology

Page 6

Creek is needed to estimate how often floods of a given volume could be expected to
occur.

Objectives and Methods

The County of San Mateo Public Works Department contracted with Swanson Hydrology
& Geomorphology and Murray, Burns and Kienlin to determine the hydraulic benefits of
raising Pescadero Creek Road. To accomplish this, a hydraulic model was constructed
using the U.S. Army Corps of Engineers River Analysis System (HEC-RAS) computer
simulation model. HEC-RAS is essentially a one-dimensional model of conditions using
the standard step backwater method for water surface computation and other options for
modeling bridge hydraulics. Among hydraulic models available, it is simple to use and
adequate for estimating the hydraulics of raising Pescadero Creek Road.

Development of HEC-RAS Model

The HEC-RAS model requires several types of input data. First, the topography of the
stream and floodplain must be entered in the format of cross-sections aligned
perpendicular to flow. For this study, a survey of the channel of Butano Creek was
completed 1,200 feet upstreamn of the bridge and 900 feet downstream to obtain current
data. The channel survey was conducted by level survey for vertical control, use of a tape
for distance, and compass bearings for horizontal control. Additional points on the
Pescadero Creek Road and floodplain areas were surveyed using an electronic total
station. A total of 384 points were collected (a copy of this survey has been provided in
digital format on CD-ROM). The density of vegetation growth in the channel and on the
floodplain areas precluded an adequate line-of-sight unless large swaths of vegetation
were removed. Instead, a 1-foot contour survey created in 1987 was used to extend the
cross-sections away from the channel. The 1987 topographic survey was spot-checked
with new points and found to be acceptably accurate for use in the HEC-RAS model.

The geometry of the bridge over Butano Creek was measured by tape and level survey. A
topographic road profile was provided by San Mateo County and additional points were
surveyed in the field. Mannings” hydraulic roughness factors for floodplain areas and the
channel were determined by field inspection.

The final piece of information required is the downstream hydraulic control and starting
water surface elevation for the model. The flow volumes that would be affected by
raising the road are relatively small and intermediate sized-floods (i.e. less than a five-
year return period for small, less than 20 —year for “intermediate”). In both cases the
hydraulic control would be located downstream within Pescadero Marsh. In case of larger
floods, (i.e. the 100-year flow), the control would be near the Highway 1 crossing at the
constriction between roadfill and the bedrock bluff to the south. A lack of hydraulic data
in the marsh, combined with the fact that intermediate-sized floods from Pescadero Creek
commingle with Butano Creek flows upstream and downstream of the Pescadero Creek
Road bridge, complicates hydraulic assumptions for modeling.

HYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOURCES
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Estimating Flood Frequency

An estimate of peak flood volume frequency on Butano Creek and the discharge
occurring at the Pescadero Creek Road crossing were developed as input for modeling.
The USGS measured stream flow on Butano Creek near Cloverdale Road between 1961
to 1974 and the annual peaks from this record were used to develop a frequency curve by
the Log Pearson III distribution method (Figure 5). An attempt was made to extend the
Butano Creek record to account for large flow years of 1982, 1986, 1995, and 1998 by a
regression analysis with the longer record of Pescadero Creek. However the correlation
coefficient was deemed too low (R* = 0.59) for use. The U.S. Army Corps of Engineers
(1989) conducted a feasibility study for a flood control project in early 1990s and
estimated flood frequency for Butano Creek at Pescadero Creek Road. Although the
details of the Corps analysis were not available, it is the most current and was deemed to
be acceptablie for modeling use (Table 1).

An assessment of the flood records and data found three types of floods of differing
hydraulic and hydrologic character. The small floods are those of less than about 5-year
recurrence and involve flow only from the Butano Creek watershed at the Pescadero
Creek Road crossing. Intermediate-sized floods (about less than a 20-year event) involve
overbank flow from Pescadero Creek flowing into Butano Creek above and below
Pescadero Creek Road and adding to the flows from the Butano Creek watershed. Major
floods are those greater than 20-year where the Pescadero Creek Valley behaves
hydraulically as a lake with a hydraulic control at the mouth of Pescadero Creek at
Highway One.

Accounts of the flood of February 2-3, 1998 (considered an intermediate event here)
indicate that overbank flows from Pescadero Creek added significantly to Butano Creek
flows upstream and downstream of the Pescadero Creek Road bridge. These accounts
(Bill Cook, personal communication, 1998) indicate over two feet of flow near the Stage /
Pescadero Creek Road intersection (Figure 6) heading westward toward the Butano
Creek floodplain upstream of Pescadero Creek Road. In addition, a levee break on the
south bank of Pescadero Creek sent flow overbank across Water Lane and into Butano
Creck downstream of the bridge through the Neil Curry property. Conversations with
long-time residents indicate that the commingling of flows is associated with the
intermediate-sized floods of 1955, 1982 and 1998, but not during smaller floods. An
estimate of additional flow from Pescadero Creek was added in the study reach for
intermediate floods in addition to the Butano Creek gage records.

Due to the complexity and a lack of records, the estimated flows at Butano Creek should
be deemed approximate, perhaps within 25 percent of actual flow.

Results
Investigation of February 2-3, 1998 Flood

The flood of February 2-3, 1998 generated record peak flows on many San Mateo
coastside streams including Pescadero Creek and presumably Butano Creek. The flood
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100000

10000

DISCHARGE - CFS
S
o
o

-
(=
o

10

February 3, 1998 Flood — -
Estimate (MBK) \ 4
e bW —

= A " ;E

i ot i

=
\ Lines Cross at ~ 1.18 year RI
Between 1.11 and 1.25
L
—eo— Pescadero Creek (USGS) ~i— Butano Creek (Corps) —ea— Butano Creek (USGS)
- I ‘_.[ : ‘I _I I I o I - .I ,..1; »' al XY 1-.7-_ J N
DA = 45.9 sq mi DA = 20.3 sq mi DA = 18.3 sq mi
T T T T 17 I I I L1 ! I

10

RECURRENCE INTERVAL - YEARS 100

FIGURE 5: FLOOD FREQUENCY FROM ANNUAL PEAKS FOR PESCADERO (PC) AND BUTANO (BC) CREEKS.

Data Sources: USGS Gages near Pescadero, San Mateo County, CA Records: 1952-1996 (PC) and 1961-1974 (BC), US Army Corps of

Engineers, and Murray, Burns and Kienlen (MBK)

Note: DA indicates drainage area upstream of gage site.

SWANSON HYDROLOGY & GEOMORPHOLOGY
115 Limekiln Street * Santa Cruz * CA * 95060

1000



Swanson Hydrology & Geomorphology
115 Limekiln Street — Santa Cruz — CA — 95060

TABLE 1: PESCADERO AND BUTANO CREEKS HYDROLOGY
Peak Discharge vs. Frequency Relationship

Location RIAINGSS Area 10 - Year 50 - Year 100 - Year 500 - Year February — 98
(Square miles)

Pescadero Creek at
Pescadero Crook Road 53.5 7,700 13,900 16,700 20,000 10,600 [1]

Pescadero Creek at 81.3 11,000 20,000 24,000 29 000 15,250 [2]

Pacific Ocean
Butano Creek at
Pescadero Crook Road 21.3 2,600 5,700 5,700 6,800 3,600 [2]
Source: Corps, 1989, [1] USGS [2] Estimated
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hydrograph recorded on Pescadero Creek shows a peak flow occurring near 2 a.m. on
February 3™ (Figure 7). Accounts of flooding on Butano Creek indicate the same time of
peak flow. Pescadero resident Bill Cook, who lives approximately 300 feet east of the
bridge crossing, developed a peak flow depth and flow direction map (Figure 6) for the
1998 flood. In addition, flood high water marks on several of Mr. Cook’s buildings
indicate a flood elevation of 14.6 feet (MSL) just downstream of Pescadero Creek Road
(this elevation was confirmed by Swanson Hydrology and by a survey of raised floor
elevation next door to Mr. Cook). In addition, visible high water marks on the California
Division of Forestry (CDF) building located just west of the bridge agree with the 14.6
foot high water mark.

Accounts of the flood by CDF staff and Mr. Cook indicated that flow depths over the
bridge exceeded 1.5 feet and flow velocities were relatively high - perhaps in the 4-5 foot
per second range over Pescadero Creek Road. A CDF water truck was nearly swept off
the road when attempting to cross in flow depths at it headlights (approximately 3.5 feet).
A second account described a car being swept southward two hundred feet from a
parking lot at Stage and Pescadero Creek Roads to the Post Office in about 28 inches of
fast-flowing water. At the peak, flow was at least 1.5 feet deep over the bridge deck and
Pescadero Creek Road was flooded up to % mile west of the bridge.

The February 1998 flood was used in hydraulic modeling as it provides the best high
water mark data. For hydraulic modeling purposes, it was assumed that the February
1998 flood at the bridge was 3,600 cfs by drainage area reduction (Table 2) plus 1,400
cfs for estimated flow from Pescadero Creek overflow originating from the east for a total
of 5,000 cfs. Flow was increased to 15,000 cfs approximately 1,000 feet downstream of
the bridge to account for the overbank flow from the Curry levee break.

Investigation of Channel and Floodplain Condition

An inspection of channel and floodplain conditions was conducted in late July and early
August 1999 to assess channel flood capacity and to estimate input variables for
hydraulic modeling. The Butano Creek channel lying 1,200 feet above and 400 feet
below the bridge at Pescadero Creek Road ranges between 1.5 to 3.5 feet in depth and 20
to 25 feet in width (Figure 8). The bed is generally flat and composed wholly of coarse
decomposed granite sands. The sands were found to be somewhat compact and cohesive
suggesting a clay fraction. Although the channel over this reach is fairly small in
dimensions, it was generally free of obstructions.

From 400 feet below the bridge to a point approximately 900 feet downstream the
channel is narrow and widths fluctuate between 10 and 25 feet with several log jam
obstructions. In the narrow reaches, sand bars are covered with established willow and/or
cattail vegetation. In some locations, trees have fallen completely across the channel. The
channel bed elevation ranges between 6.0 and 8.0 feet (MSL), which is higher than the
floodplain and marsh to the west. At least 4 major overflow points were identified on the
western bank. Low flow in two of the breaches identified carried over 50% of the total
flow in Butano Creek out of the channel into the floodplain and marsh areas to the east
and west.
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TABLE 2: FLOWS USED FOR MODELING 1998 FLOOD EVENT

Butano Creek at Pescadero Creek Road 3,600 cfs

Butano Creek at Pescadero Creek Road with 5.000 ofs
Added Flow from Pescadero Creek ?

Butano Creek 1,000 feet
Downstream of Pescadero Creek Road 15,000 cfs
With Curry Levee Break Flow Added
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At a point 900 feet downstream, the channel becomes completely obstructed by
vegetation growth (cattail and willow) and the channel bed is essentially level with the
top of the channel banks. Spot inspection of the channel reaches below found similar
obstructions occurring for a length of approximately 2,000 feet downstream.

The floodplain area east of Butano Creek and upstream of Pescadero Creek Road is an
open agricultural field with low hydraulic roughness (Figure 9). The west bank above
Pescadero Creek Road is densely vegetated, relatively narrow as it is bounded by the hill
to the west (Figure 10).

The floodplain geometry changes abruptly at the Pescadero Creek Road crossing. The
west overbank is obstructed by roadfill-raised Bean Hollow Road and its intersection
with Pescadero Creek Road; the top of the road is near the same elevation as the bridge
deck at about 13.0 feet MSL (Figure 10). Below Pescadero Creek Road the floodplain
west of Butano Creek, also called the West Butano Marshes, is low and broad with
elevations ranging between 5.0 and 8.0 feet. While the Butano Marshes are
topographically low, they are covered with a dense growth of cattails that stand up to 8
feet high. Further downstream, the Butano Marshes are obstructed by cross levees
exhibiting small breaches (30-50 feet wide).

On the floodplain to the east, Pescadero Creek Road forms a low weir, with a low point
of 10.0 feet (MSL) located 300 feet east of the bridge (Figure 4). The low point is
directly downstream of the open floodplain and agricultural field that extends above the
west bank of Butano Creek. With this geometry, overbank flow from Butano Creek
channel about 1,200 feet upstream of the bridge can move rapidly to the low point in
Pescadero Creek Road. A small private levee has been graded above the east bank of
Butano Creek in an attempt to control overbank flow.

The floodplain downstream of Pescadero Creek Road and east of Butano Creek is
densely vegetated from the bank of the channel to a point about 400-500 feet away. From
this point, the floodplain is fairly open with agricultural fields and rural residential
properties extending to Water Lane.

The channel and floodplain inspection revealed that the Butano Creek channel has very
low flood capacity relative to the flows imposed upon it by the Butano Creek Watershed
and overflows from Pescadero Creek. The floodplain to the west of the Creek is narrow
and densely vegetated upstream of Pescadero Creek Road and blocked at the bridge by
the roadfill of Bean Hollow and Pescadero Creek Roads. Below Pescadero Creek Road,
most of the flood conveyance occurs through agricultural fields east of the densely
vegetated riparian corridor.

HEC-RAS Modeling Results

(The full results of the HEC-RAS modeling are presented in technical Appendix A. The
key results are presented below).
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HEC-RAS was used to model the following conditions:

1) Existing conditions with the estimated February 1998 flood. Plan “147,
Appendix A,

2) With Pescadero Creek Road raised to a uniform 13.0 feet (MSL) with an
estimated February 1998 flood. Plan “15”, Appendix 4,

3) With Pescadero Creek Road raised uniformly to 13.0 feet with a flow volume
just prior to overtopping Pescadero Creek Road. Plan “17”, Appendix A.

4) With the low point raised to 11.9 feet (elevation of the bridge soffit) Plan
“road_11-9 and set wse”, Appendix A.

5) With the low point raised to 12.4 feet (0.5 feet above the bridge soffit) Plan
“road_12-4 and set wse”, Appendix A.

As discussed above, two essential variables are difficult to estimate with presently
available data: the downstream water surface elevation and the discharge in Butano
Creek. In addition, the one-dimensional HEC-RAS model should be used with caution in
areas of complex flow paths and unsteady flow conditions. However, hydraulic
conditions at the bridge and roadway itself are within acceptable limits of HEC-RAS (i.e.
flow perpendicular to cross-sections, peak flow conditions), but results away from the
road should be viewed as approximate.

Estimating the discharge is secondary to producing a reasonable water surface elevation
with the model at known high water mark locations. Modeling results can be back-
checked by comparing modeled flow velocities with known data (e.g. force necessary to
move cars and water tanker trucks), however such velocity data is highly approximate.

Large Flood (February 1998) with Existing Conditions and with Raised Road

To address the downstream starting water surface elevation, a series of runs (Plans 14 and
15, App. A) were made each with a 0.5 foot increase in an attempt to discover which
starting elevation produces a 14.6 foot (MSL) water surface elevation at Pescadero Creek
Road. The results shown in the profile of Figure 11 demonstrate that the flood elevations
at Pescadero Creek Road are highly dependent upon the water surface elevation in the
marsh. The highest starting stage of 14.0 feet (MSL) produces the result closest to the
measured high water mark of 14.6 feet at Pescadero Creek Road. This run was assumed
to be the best for existing conditions (Profile #1). Similar results obtained for the other
road raise alternatives (11.9 ft and 12.4 ft) during large flood conditions.

Impacts of Road Raises

With the road raised to a uniform 13.0 feet and with the estimated February 1998 peak
flow, the water surface increases (0.3 feet) on the road and upstream, which should be
expected (Figure 12). In profile (Figure 13) the model shows that the road becomes a
control and a hydraulic jump occurs downstream suggesting that erosive force and
possible road breaching on the downstream side of the raised road would be a concern.
The model also shows that more flow is shifted over the road and into the eastern
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floodplain than under existing conditions. This would also be expected, as the higher road
increases the water surface elevation and spreads flow further east to the open fields west
of Water Lane.

Raising the low point in Pescadero Creek Road to 11.9 feet or 12.4 feet is aimed to
concentrate overflow at its present location and reduce the impact of erosion by a
hydraulic jump during a large flood. The model (due to a lack of precision) does not
show a dramatic difference in this regard with the even road raise to 13.0 feet. However,
engineering judgement of the situation leads to the conclusion that the force of flow
would be concentrated at the low point and any scour of the roadway would be limited.
Also, flow would not be shifted eastward, but rather would stay concentrated at the low
point.

Benefits of Road Raise Alternatives

Model runs (Plans 17, road_11-9 and set wse, and road_12-4 and set wse App. A) were
made with a raised Pescadero Creek Road to determine the maximum flood capacity
attained under the Butano Creek bridge without overtopping the road. Model runs were
conducted with a uniform road raise to 13.0 feet, as well as raising the low point to 11.9
and 12 .4 feet (Figures 12 and 14).

Figure 14 shows the results of the model runs. Under existing conditions, Pescadero
Creek Road begins to overtop at a flow of approximately 300 cfs, a flow which is
exceeded six days per year on average based upon flow duration analysis of the 1961-74
Butano Creek streamflow records (Figure 15). Photographs taken by San Mateo County
Public Works personnel show small flood condition similar to our modeling results where
overbank flow at the low point in Pescadero Creek Road is occurring with 1.0-1.5 feet of
clearance remaining under the bridge. This agrees with our modeling results (Figure 15).

With Pescadero Creek Road raised to 13.0 feet, the low stage model run results in a
bridge flood capacity of 1,300 cfs or approximately a 3-year flood. A road raised to 12.4

feet allow the bridge to pass 1,000 cfs, or approximately a 2-year flood on Butano Creek.
A road raise to 11.9 feet passes about 800 cfs, or a 1.8-year flood.
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5000.00} 734 14.25 10.51 14.25 0.000238 1.38 7383.60 1700.76 0.10
5000.00] 7.34 13.80 10.51 13.81 0.000338 1.57 6641.43 1696.03 0.12
5000.00! 734 13.38 10.51 13.39 0.000483 1.79 5921.80 1691.30 0.15
5000.00 7.34 12.98 10.51 12.99 0.000735 2.08 5243.31 1687.02 0.18
5000.00 7.34 12.61 10.51 12.63 0.001110 2.38 4621.30 1681.30 021
5000.00 7.33 14.24 10.12 14.24 0.000191 1.27 8150.98 1748.70 0.03
5000.00 733 13.78 10.12 13.80 0.000265 1.42 7370.12 1746.06 0.1
5000.00 733 13.36 10.12 13.37 0.000377 1.60 6618.54 1742.55 0.13
5000.00 7.33 12.95 10.12 12,96 0.000549 1.81 5903.24 1738.00 0.15
5000.00 7.33 12.57 10.12 12.58 0.000810 2.07 5236.78 1735.08 0.18

1
5000.00 7.32 14.23 9.85 14.23| 0.000151 1.15 8974.09 1806.99 0.08
5000.00 7.32 13.78 9.95 13.79) 0.000205 1.27 8163.95 1797.13 0.10
5000.00 7.32 13.35 9.95 13.35 0.000283 1.41 7383.89 1790.45 0.11
5000.00 7.32 12.93 9.95 12.94 0.000388 1.58 6637.55 1787.44 0.13
5000.00 7.32 12.53 9.85 12.55 0.000572 1.78 5935.27 1784.62 0.16
5000.00 7.32 1422 9,79 14.23 0.000119 1.04 9871.87 1865.50 0.08
5000.00 7.32 13.77 9.79 13.78 0.000158 1.14 9031.36 1857.05 0.08
5000.00 7.32 13.33 9.79 13.34 0.000212 1.26 8220.39 1846.73 0.10
5000.00 7.32 1291 9.79 12.92 0.000288 1.38 7444.38 1836.80 0.1
5000.00 7.32 1251 9.79 1252 0.000398 1.53 6712.37 1831.77 0.13
5000.00 731 14.22 9.62 14.22 0.000082 0.93 10843.97 1922.07 0.07
500000 7.31 13.77 9.62 13.77 0.000120 1.01 9974.86 1914.56 0.07
5000.00 7.31 13.33 962 13.33 0.000158 1.10 9134.54 1906.20 0.08
500000 7.31 12.90) 9.62 12.91 0.000210 1.20| 8327.96 1897.56 0.08
5000.00 731 12.50| 9.62 12.51 0.000280 1.82 7565.22 1887.49 o
|

5000.00 7.01 14.22 9.50 14.22 0.000084 0.88 11179.91 1942.20 0.06
5000.00 7.01 13.76 9.50 13.77 0.000109 0.95 102989.65 1935.53 0.07
5000.00 7.01 13.32 9.50 13.33 0.000142 1.04 9447.50 1927.61 0.08
5000.00 7.01 12.90 9.50 12.90 0.000188 1.13 8628.15 1921.02 0.09
5000.00 7.01 12.49 9.50 12.50 0.000251 1.23 7850.61 1914.20 0.10
5000.00 6.72 14.21 9.37 14.22 0.000077 0.83 11518.41 1962.20 0.06
5000.00 6.72 13.76 9.37 13.76 0.000089 0.80 10627.29 1956.25 0.06
5000.00/ 6.72 13.32 9.37 13.32 0.000129 0.97 9763.67 1948.67 0.07
5000,00| 6.72 12.89 9.37 12.89 0.000170 1.06 8932.32 194226 0.08
5000.00! 6.72 12.48 9.37 1249 0.000226 1.16 8141.75 1937.60 0.09
5000.00 6.42 1421 9.25 14.21 0.000071 0.79 11860.00 1982.12 0.05
5000.00 6.42 13.75 9.25 13.76 0.000090 0.85 10958.23 1976.47 0.06
5000.00 6.42 13.31 9.25 13.32 0.000117 0.92 10083.42 1969.54 0.07
5000.00 6.42 12.88 9.25 12.89) 0.000153 1.00 $240.41 1962.69 0.08




.13 1421 9.12 14.21 0.000065 0.75 12208,79 2001.52 0.05
6.13 1375 912 13.75 0.000083 0,51 11296.55 1956.48 0.06
6.13 1331 912 13.31 0.000108 0.88 10410.81 1990.34 0.0
6.13 12588 912 12.88 0.000138 0.96 9556.39 1983.49 0.07
6.13 1247 912 12.47 0.000182 1.04 8742.00 1979.15 0.08
5.83 14.2¢ 9.00 14.21 0,000059 0.72 12564.42 2021.77 0.05
5.83 13.75 9,00 13.75 0.000075 0.78 1164181 2016.53 0.05
5.83 13.30 9.00 13.31 0,000087 0.84 10745.40 2010.89 0.06
583 1287 9.00 1288 0.000125 0.82 9879.83 2004.31 0.07
5.83 12,48 5.00 1247 0.000163 1.00 9054.18 199919 0.08
5.54 1420 8.87 14.21 0.000054 0.70 12921.80 2041.42 0.05
554 1375 8.87 13.75 0.000068 0.75 11989.03 2036.35 0.05
554 13.30 8.87 13.30 0.000088 0.81 1108221 2031.26 0.08
554 1287 887 12,87 0.000113 0.88 10205.85 2024.95 0.08
554 1245 8.87 12.46 0.000147 0.95 9369.05 2018.84 0.07
524 14.20 875 1420 0.000050 0.57 13281.27 2081.02 0.04
524 1374 875 13.75 0.000063| 072 12338.44 2056.10 0.05
524 1330 875 13.30 0.000080 0.78 11421.40 2051.33 0.05
5.24 12.86 8.75 1287 0.000103 0.85 10534.45 204551 0.08
524 12.45 875 1245 0.000132 082 9688.75 2039.72 0.07
495 14.20 862 14.20 0.000046 065 13647.88 208061 0.04
4,95 1374 862 13.74 0.000058 0,70 1269513 2075.77 0.05
485 1329 862 13.30 0.000073 0.75 11768.03| 2071.15 0.05
495 1286 862 1286 0,000053 0.82 10870.73) 2065.85 0.08
455! 12.44 362 12.45 0.000120 0.88 10012.45 2060.26 0.06
6.96 14.20| 8.01 14.20 0.000050 0.67 13659,38 210017 0.05
596 13.74) 9.01 1374 0.000063 0.71 12696.66 209538 0.05
6.96 1328 3.01 13.28 0.000080 0.76 11759.46 2090,91 0.06
695 12.86 9.01 12.85 0.000103 0.81 10851.78 2086.13 0.07
5.96 1244 9,01 1244 0.000133 0.86 2952.81 2080.71 0.08
9.00 14.20 14.20 0.000053 025 13620.98! 2100.17 0.02
9.00 13.74 13.74 0.000067 0.26 12658.21| 2095.38 0.02
9.00 13.29 13.28 0.000085 0.27 11720.97 2080.91 0.02
9.00 12.86 12.86 0.000108 0.29 10813.23 2086.13 0.03
9.00 1244 12.44 0.000140 0.30 594417 2080.71 0.03
8.87 14,18 9.00 14,18 0.000048 024 1388523 2085.32 0.02
8.87 1373 5.00 13.73 0.000062 025 12926.12 2081.34 0.02
8.87 13.28 9.00 13.28 0.000078 027 11991.18 207745 0.02
8.57 12.84 2,00 12.85 0.000100 0.28 11084.27 2072.50 0.03
8.87| 12.42 9.00 12.43 0.000128 0.29 10214.00 2068.45 0.03
|
8.75 14,18 .00 14.19 0.000046 0.24 14150.91 2071.55 0.02
875 13.72 9.00 13.73 0.000057 0.25 1318533 2068.05 0.02
8.75 13.27 9.00 13.28 0,000072 0.26 1226279 2064.35 0.02
875 12,83 9.00 12.84 0.000091 0.27 11356.98 208043 0.02
875 1241 9,00 12.41 0.000117 0.29 1048551 206,65 0.03
862 14.18 874 14.18 0.000043 0.3 14411.34 2058.42 0.02
862 1372 874 13.72 0.000053 0.24 13459.28 2055.28 0.02
8.62 1327 874 13.27 0.000066 0.25 1252034 2051.79 0.02
862 1282 8.74 1283 0.000084 0.27 11624.81 2048.40 0.02
862 12.40 874 12.40 0.000107 0.28 10753.81 2042.02 0.03
8.49} 14,18 855 14.18 0.000040 0.23 14570.84 2045.66 0.02
8.48! 13.71 8.55 1371 0,000049 024 1372222 204265 0.02
249/ 1328 855 13.26 0.000081 0.25 12795.03 2039 51 0.02
g.4gl 12.82 8.55 12.82 0.000077 0.26 1189273 2033.13 0.02
849 1238 855! 1238 0.000097 027 11023.90 2026.14 0.02
838 1417 835 1417 0.000037 0.2 14921.95 2033.25 0.02
836 1371 836 13.71 0.000046 0.23 13977.23 2030,30 0.02
836 1325 8.36 1325 0.000056 0.24 13053.79 2024.11 0.02
836 12,81 8385 12.81 0.000071 0.26 12155.07 2018.07 0.02
536 1238 8.36 1238 0,000089 0.27 1128819 201222 0.02




5000.00 824 1447 £.19 14,17 ] 3 15175.56 2020.42 0.02
5000.00 8.24 13.70 819 13.70 0.000042 0.23 1423558 201496 0.02
5000.00 824 13.25 8.19 13.25 0.000052! 0.24 13316.59 2009.61 0.02
5000.00 8.24 12.80 819/ 12.80 0,000065 0.25 12421.14 2004.39 0.02
5000.00 824 1237 5,18/ 12.37 0.000082 0.28 11556.12 1998.33 0.02
|
5000.00 811 14,18 8.00] 1417 0.000032 0.21 15425.59 2005.56 0.02
5000.00 8.11 1370 8.00! 13.70 0.000039 0.22 14490.70 2000.76 0.02
5000.00 811 13.24 8.00 13.24 0.000048 0.23 13575.93 1996.06 0.02
5000.00 3.11 12.79 2.00 1278 0.000060 0.24 12683.67 1991.45 0.02
5000.00 811 12.35 8.00 12.36 0.000075 0.28 11820.65 1988,99 0,02
5000.00 7.88 14.16 7.82 14,16 0.000030 0.21 15674.19 1981.71 0.01
5000.00 798 13.69 7.52 13.70 0.000036 0.2 14744.13 1887.42 0.02
5000.00 788 13.23 7.82 13.24 0.000045 0.23 13833.42 198322 0.02
5000.00 7.98 12.79 7.82 12.79 0.000055 0.24 1234435 1978.11 0.02
5000.00 7.98 12.35 7.82 12.35 0.000069 0.25 1208345 1975.11 0.02
5000.00 7.81 14.16 762 14,16 0.000028 0.20 15921.37 197846 0.01
5000.00 7.81 13.69 7.62 13.69 0.000034 021 14996,01 197459 0.02
5000.00 7.81 13.23 7.62 13.23 0.000041 0.22 14089.35 1970.80 0.02
5000.00 7.81 1278 7.62 12.78 0.000051 0.23 13203.54 1957.08 0.02
5000.00 7.81 12.34 7.62! 12.35 0.000083 0.24 12344.99 1963.47 0,02
|
5000.00 773 14.15 7.43| 14.18 0.000026 0.20 16165.50 1965.65 0.01
5000.00 7.73 13.68 7.43 13.69 0.000032 0.21 1524578 1962.14 0.02
5000.00 7.73 13.23 7.43! 13.23 0.000038 022l 1434347 1958.68 0.02
5000.00 773 1277 7.43 12.78 0.000047 0.23 13460.74 195530 0.02
500000 773 12.34 7.43 1234 0.000058 0.24 12604.71 1952.01 0.02
15000.00 7.50 14.13 8.48 14.14 0.000222 0.59 1636233 1853.07 0.04
15000.00 7.50 1366 8.48 13.67 0.00026¢ 0.62 15439.47 1949.82 0.04
15000.00 7.50 13.19 8.48 13.21 0.000327 0.54 1453268 184662 0.05
15000.00 750 1273 848 1275 0.000401 0.67 1364356 194347 0.05
15000.00 7.50 12.29 8.48 1231 0.000485 0.70 12777.75 1940.41 0.06
15000.00 7.38 1411 8.26 1412 0.000205 0.57 16994.08 201325 0.04
15000.00 7.29 1363 8.26 13.65 0.000247 0.50 16034.50 2009.90 0.04
15000.00 7.38 13.16 526 13.18 0.000301 052 1508832 2006.60 0.05
15000.00 7.38 12.70 8.26 12.72 0.000370 0.65 14159.46 2003.34 0.05
15000.00| 7.39 1224 8.26 12.28 0.0004528 088 13249.87 200015 0.06
|
15000.00/ 7.28 14.09 807 14.10 0.000188 0.55 17649.08 2073.47 0.04
15000.00 7.28 13.61 8.07 13.62 0.000227 058 1885295 2070.02 0.04
15000.00 7.28 13.14 8.07 13,15 0.000277 0.50 15669.55 2085.51 0.04
15000.00 7.28 12.67 8.07 12.68 0.000341 0.53 14699.11 206323 0.05
15000.00 7.28 12.20 8.07 12.22 0.000424 0.86 13745.84 205592 0.05
15000.00 7.17 14.08 7.85 14.09 0.000173 0.53 18315.82 213370 0.04
15000.00 747 13.59 7.85 13.60 0.000208 0.56 17283.32 2130.15 0.04
15000.00 747 13.11 7.85 13.12 0.000255 0.59 16261.89 212663 0.04
15000.00 747 12.64 7.85 12.85 0.000315 0.51 15251.09 212314 0.05
15000.00 747 1247 7.85 12.18 0.000392 0.64 14254.31 211869 0.05
15000.00 7.06 14.06 765 14.07 0.000160 0.52 19005.03 2194.02 0.03
15000.00 7.06 13.57 765 13.58 0.000193 054 17836.31 2190.36 0.04
15000.00 7.08 13.09 765 13.10 0.000235 0.57 16877.05 218673 0.04
15000.00 7.06 12.61 785 1262 0.000280 0.59 15826.10 2183.12 0.05
15000.00 7.06 1213 7.85 12.15 0.000361 0.62 14786.02 2179.54 0.05
15000.00 5.94 14.05 7.46 14,08 0.000147 0.50 1871226 225346 0.03
15000.00| 5.94 13.56 748 1357/ 0.000177 052 18607.63 225058 0.04
15000.00] 5.94 13.07 7.45 13.08| 0.000216 055 17510.78 2246.84 0.04
15000.00] 5.94 1258 7.48 12.60! 0.000265 0.58 16419.98 24831 0.04
15000.00 5,54 12.10 7.48 12,11 0.000319 0.59 15338.84 222723 0.05
15000.00 5.83 14,03 7.23 14.04 0.000135 0.48 20439.91 231175 0.03
15000.00! 5,83 13.54 7.2 13.55 0.000183 051 19300.37 308,52 0.04
15000.00/ 683 13.05 723 13.06 0.000199 0.53 18166.40 2307.02 0.04
15000.00] 6,83 12.56 77 12.57 0.000245 055 17035.04 230318 0.04
15000.00] 6.83 1207, 73 12.09 0.000282 057|  15918.89 2273.00 0.05
15000.00 6.72 14.02 7.02 14.03 0.000124 0.47 21178.10 2370.05 0.03
15000.00 572 13,53 7.02 1353 0.000150 0.49 20003.86 2367.71 0.03




5.51 13.01 6.81 13.02 0.000158 0.50 19523.87 242351 0.04
6.61 1252 681 12.53 0.000188 0.51 1832101 2404.23 0.04
6.51 12.02 581 12.03 0.000244 0.53 17138.46 2363.97 0.04
|
6.50 14.00 656/ 14.01 0.000105 0.44 22712.74 2486.87 0.03
6.50 1350 .58 13.51 0.000127 046 21469.95 248429 0.03
6.50 13.00 6.58 13.01 0.000154 0.48 20228.45 248171 0.03
6.50 1250 6.58 12,51 0.000152 0.50 18964.38 2448.46 0.04
6.50 12.00 655 12.01 0.000223 052 17780.38 2407.55 0.04




HEC-RAS Plan: Plan 15 River. RIVER-1 Reach: Reach-1
" Reath . |“Riersta i GToE MR CEEE £6.Siope-

5000.00 ; 0.000132 4393.29 132167

5000.00 9,51 14.82 1219 14.84 0.000137 0.92 4347.28 1321.60

5000.00 9.51 14,82 12.19 14.84 0.000137 0.92 4347.28 1321.60

5000.00 9.51 14.82 12.18 14,84 0.000137 0.92 4347.28 1321.60

5000,00 9.51 14.82 12.19 14,84 0.000137 0.92 4347.28 1321.60

5000.00 9.43 14.84 12.14 14,86 0.000137 0.94 444759 1332.32 0.08
5000.00 943 14.81| 12.14 14.83 0.000142 0.95 4400.94 133224 0.08
5000.00 9.43 14.81! 12.14| 14,83 0.000142 0.95 4400.94 1332.24 0.08
5000.00 9.43 14.81 12.14| 14.83 0.000142 0.95 4400.94 133224 0.08
5000.00 9.43 14.81 12.14| 14.83 0.000142 0.95 4400.94 1332.24 0,08
5000,00 9.35 14.84 12.08 14.86 0.000137 0.94 4503.86 1342,79 0.08
5000.00 9.35 14,80 12.09 14,82 0.000142 0.96 4456.55 134270 0.08
5000.00 9.35 14.80 12.09 14.82 0,000142 0.96 4456,55 134270 0.08
5000.00 9.35 14.80 12.09 14.82 0.000142 0.96 4456.55 134270 0.08
5000.00 9.35 14.80 12.08 14.82 0.000142 0.86 4456.55 134270 0.08
5000.00 9.27 14.83 12.05 14.85 0.000135 0.94 4561.41 1352.98 0.08
5000,00 9.27 14.80 12.05 14.82 0.000140 0.96 4513.45 1352.89 0.08
5000.00 9.27 14,80 12,05 14,82 0.000140 0.96 4513.45 1352.89 0.08
5000.00 9.27 14,80 12.05 14.82 0.000140 0.96 451345 135289 0.08
5000.00 9.27 14,80 12.05 14.82 0,000140 0.96 4513.45 1352.89 0.08
5000.00 9.19 14.83 12.00 14.85 0.000131 0.94 4620.83 1362.88 0.08
5000.00 9.19 14.79 12.00 14.81 0.000136 0.95 4572.24 1362.78 0.08
5000.00 9.19 14,79 12.00 14.81 0.000136 0.95 4572.24 1362.78 0.08
5000.00 9.19 14.79 12.00 14,81 0.000136 0.95 4572.24 1362.78 0.08
5000.00 8,18 14.79 12.00 14.81 0.000136 0.95| 4572.24 1362.78 0.08

|
5000.00 9.10 14.82 141.95 14,84 0.000127 093 4679.91 1372.37 0.08
5000.00 9.10/ 14,79 11.95 14.81 0.000132 0.94 4630.70 1372.25 0.08
5000.00 9.10 14.79 11.95 14.81| 0.000132 0.94 4630.70 1372.25 0.08
5000,00 9.10 14.79 11.95 14,81 0.000132 0.94 4530.70 137225 0.08
5000.00 9.10 14.79 11.95 14.81 0.000132 0.94 4630.70 1372.25 0,08
5000.00 9.02 14,82 11.90 14,84 0.000122 0.92 4748.18 1378.44 0.07
5000.00 9,02 14.78 11.80 14,80 0.000126 0.93 4598.50 1378.15 0.08
5000.00 9.02 14.78 11.90 14,80 0.000126 0.93 4698.50 1378.15 0.08
5000.00| 9.02 14.78 11.90 14,80 0.000126 0.93 4698.50 1378.15 0.08
5000.00! 9.02 14.78 11.80 14.80 0.000126 0.93 4698.50 137815 0.08
5000.00 8.94 14.81 11.91 14,83 0.000116 0.0 4818.22 1385.49 0.07
5000.00 8.94 14.78 11.91 14.79 0.000120 091 4768.03 1385.25 0.07
5000.00 8.94 14,78 11.91 1479 0.000120 0.91 4768.03 1385.25 0.07
5000.00 8.94 14.78 11.91 14,79 0.000120 0.91 4768.03 1385.25 0.07
5000,00 8.94 14,78 11.91 1479 0.000120 0.91 4768.03 1385.25 0.07
5000.00 8.86 14.81 11.82 14,83 0.000109 0.88 4892.95 1393.80 0.07
5000.00 8.86 14.77 11,82 1479 0.000113 0,89 484223 1393.59 0.07
5000.00 8,86 14.77 11.82 14.79 0.000113 0.89 4842.23 1393.59 0.07
5000.00 8.86 1477 11.82 14.79 0,000113 0.89 4842.23 1393.59 0.07
5000.00 8,86 14,77/ 11.82 14,79 0.000113 0.89 484223 1393.59 0.07
|
5000.00 8.78 14.80] 11.74 14.82 0,000103 0.86 4969.76 1402.97 0.07
5000.00 8.78 14.77/ 11.74 14,78 0.000107 0.87 4918 49 1402.78 0.07
5000.00 8.78 1477} 11.74 14.78 0.000107 0.87 4918.49 1402.78 0.07
5000.00 8.78 14,77 11.74 1478 0.000107 0.87 4918.48 1402.78 0.07
5000.00 8.78 14.77 11.74 14.78 0.000107 0.87 4918.49/ 1402.78 0.07
I :

5000.00 8.73 14.79 11.79 14,81 0.000438 1,79 5105.161 1446.44 0.14
5000.00 8,73 14.76 11.79 14.78 0.000454 1.82 5051.86 1446.19 0.14
5000.00 8.73 14,76 11,79 14.78 0.000454 1.82 5051.86 1446.18 0.14
5000.00 8.73 14.76 11.79 14.78 0.000454 1.82 5051.86 1446.19 0.14
5000.00 8.73 14,76 11.79 1478 0.000454 1.82 5051.86 1446.19 0.14
5000.00 8.68/ 14,78 11.74 14.79| 0.000400 1.73 5220.50 1489.75 0.14
5000.00 8.68| 14.74 11.74 1476/ 0.000415 1.76 5164.60 1489.44 0.14
5000.00 8.68! 1474 11.74 14.76| 0.000415 1.76 5164.60 1489.44 014
5000.00 868/ 14,74 11.74 14.761 0.000415 1.76 5164.60 1489.44 0.14
5000.00 8.68| 14,74 11.74 14,76} 0.000415 1.76 5164.60 1489.44 0.14
5000.00! 8.62 14.76 11.69 14.78 0.000366 1.68 5336.98 1533.02 0.13
5000.00/ 8,62 14.72 11.69 14,74 0.000379 1.70 5278.48 153263 013




153263

183263 013
1532.63 0.13
1576.20 0.12
1575.72 0.12
1575.72 0.12
1575.72 012
1575.72 012
1619.28 0.12
1618.69 0.12
1618.69 0.12
1618.69 0.12
1618.68 012
1662.41 o
1661.67 0.11
1661.67 0.11
1661.67 0.1
1661.67 0.1
1705.24 0.10
1704.32 0.10
1704.32 0.10
1704.32 0.10
1704.32 0.10
1747.89 0.09
1748.75 0.08
1748.75 0.09
1746.75 0.08
1746.75 0.08
1780.16 0.08
1788.71 0.08
1788.71 0.08
1788.71 0.08
1788.71 0.08
1891.32 Q.10
1989.86 0.10
1989.96 .10
1989.96 0.10
1989.96 0.10
219281 0.10
2191.28 0.10
219128 0.10
2151.28 0.10
2191.28 0.10
214877 0.08
2000.48 0.10
1941.87 0.12
1891.53 0.13
1849.08 0.15
2123.41 on
2048.12 0.13
1895.17 015
1836.28 0.17
1788.73 020
2088.07 0.12
204480 0.14
1954.97 Q.16
1857.83 0.18
1738.05 022
1972.98 0.12
1967.40 0.14




5000.00 13.50 10.99 13.52 0.000662 214 5378.20 1951.75 0.17
5000.00 1317 10.99 1319 0.000943 243 4725.85 1901.46 0.20
5000.00 12.89 10.99 12.93 0.001306 2.74 4213.36 1818.66 0.24
|
5000.00 737 1428 10.98 14.31 0.000307 1.60 6689.85 1850.02 0.12
5000.00 7.37 13.87 10.98 13.89 0.000457 1.85 5911.43 1845.76 0.15
5000.00 7.37 13.48 10.98 13.50 0000692/ 216 5191.04 1841.81 0.18
5000.00 737 13.13 10.98 13.16 0.001047 | 252 4550.79 1837.76 0.21
5000.00/ 7.37 12,84 10.98 12,88 0.001497 | 287 402266 181338 0.25
5000.00/ 7.36 14,28 11.09 14.30 0.000321 1.61] 6403.81 1723.36 0.12
5000.00 7.36 13.86 11.09 13.87 0,000476 1,86 5670.47 1720.02 0.15
5000.00 7.36 13.46 11.09 13.48 0.000719 2.16] 4986.26 1716.89 0.18
5000.00 7.36 13,10 11,09 1313 0.001096 252 4369.58 1714.06 0.22
5000.00| 7.36 1279 11.09 12.83 0.001639 284 3845.58 1711.66 0.26
5000.00/ 7.35 14,27 11.14 14.29 0.000339 1.62 6092.74 1594 49 0.12
5000.00( 7.35 13.84 11.14 13.86 0.000500 1.86 5406.04 1591.82! 0.15
5000.00] 7.35 13.44 11.14 13.46 0.000754 216 475994 1589,30/ 0.18
5000.00/ 7.35 13.06 11.14 13.09 0.001155 252 4169.00 1586.99| 022
5000.001 7.35 12.74 11.14 1278 0.001720 291 3657.73 1561.97 0.26
5000.00 7.34 14.26 10.83 14.27 0.000289 1,51 6704.98 1647.28 0.11
5000.00 7.34 13.82, 10.83 13.83 0.000418 1.72 5985.53 1640.38 0.14
5000.00 7.34 13.40] 10.83 13.42 0.000621 1.98 5302.81 1636.52 0.16
5000.00 7.34 13.01 10.83 13.04 0.000944 2.30 4666.97 1633.67 0.20
5000.00 7.34 12.67 10.83 12.69 0.001445 268 4096.85 1631.054| 0.24
5000.00 7.34 14.25 10.51 14.25 0.000238 1.39 7393.60 1700.761 0.10
5000.00 7.34 13.80 10.51 13.81 0.000338 157 6641.43 1696.03 012
5000.00 7.34 1338 10.51 13.38 0.000493 1.79 5921.80 1691.30 0.15
5000.00 7.34 12.98 10.51 12.99 0.000735 2.06 5243.31 1687.02 0.18
5000.00 7.34 12,61 1051 12.63 0.001110 238 4621.30 1681.30 0.21
|
5000.00 7.33 14.24 10,12 14,24 0.000191 127 8150.99 1749.70 0.0¢
5000.00 7.33 13.79 10.12 13.80 0.000265 1,42 7370.12 1746.06 0.1
5000.00 7.33 13.36 10,12 13.37 0.000377 1.60 6618.54 174255 013
5000.00 7.33 12.95 10.12 1296 0.000549 1.81 5903.23 1739.00 0.15
5000.00 7.33 1257 10.12 12.58 0.000810 2.07 5236.78 1735.08 0.18
5000.00 7.32 14.23 9.95 14.23 0.000151 1.15 8974.09 1806.99 0.08
5000.00 7.32 13.78 9.95 13.79 0.000205 1.27 8163.95 1797.13 0.10
5000.00 7.32 13.35 9.95 1335 0000283 1.41 7383.89 1790.45 0.11
5000.00 7.32 1293 9.95 12,94 0.000398/ 1.58 6637.55 1787.44 0.13
5000.00 7.32 1253 9.95 12,55 0.000572 | 1.78 5935.27 1784.62 0.16
5000.00 7.32 14,22 9.79 14.23 0.00011¢ 1.04 9871.87 1865.50 0.08
5000.00 7.32 13.77 9.79 13.78 0.000158 1.14 9031.36 1857.05 0.09
5000.00 7.32 13.33 9.79 13.34 0,000212 1.25 8220.39 184673 0.10
5000.00 7.32 12.91 9.79 1292 0.000288 1.38 7444.38 1836.80 0.11
5000.00] 7.32 12.51 9.79 12,52 0.000398 153 6712.37 1831.77 0.13
| |
5000.00 7.31 14.22 9.62 1422 0.000092/ 0,93 10843.97 1922.07 0.07
5000.00 7.31 13.77 9.62 1377 0.000120 1.01 9974.86 1914.56 0.07
500000 7.31 13.33 9.62 13.33 0.000158 1.10 9134.54 1906.20 0.08
5000.00/ 7.31 12.90 9.62 1291 0.000210 1.20 8327.96 1897.56 0.09
5000.00! 7.31 12.50 9.62 1251 0.000280 1.32 7565.22 1887.49 0.11
5000.00 7.01 14.22 9.50 1422 0.000084 0.88 11179.91 1942.20 0.06
5000.00 7.01 13.76 9.50 1377 0.000109 0.95 10299.65 1935.53 0.07
5000.00 7.01 1332 9.50 1333 0.000142 1.04 9447.50 1927 61 0.08
5000.00 7.01 12.90 9.50 12.90 0.000188 1.13 8628.15 1921.02 0.09
5000.00 7.01 12.49| 9.50 1250 0.000251 1.23 7850.61 1914,20 0.10
|
5000.00 6.72 14.21] 9.37 14.22 0.000077 0.83 11518.41 1962.20 0.06
5000.00 6.72 13,76/ 9.37 13.76 0.000089 0.80 10627.29 1956.25 0.06
5000.00 6.72 13.32| 9.37 13.32 0.000129 0.97 9763.67 1948.67 0.07
5000.00 6.72 12.89| 9.37 12.89 0.000170 1.06 893231 194226 0.08
5000.00 6.72 12,48/ 9.37 12,49 0.000226 1.16 8141.75 1937.60 0.09
| |
5000.00 6.42 14.21| 9.25 14.21 0.000071 0.79 11860.00 1982.12 0.05
5000.00 6.42 13.75 9.25 13.76 0.000090 0.85 1095823 1976.47 0.06
5000.001 6.42 13.31 9.25 1332 0.000117| 0.92 10083.42 1969.54 0.07
5000.00! 6.42 1288 9.25 12,89 0.000153 1.00 9240.41 1962.69 0.08




8437.68 1958 62
613 14.21 912 14.21 0.000085 075 12208.79 2001.52 0.05
613 13.75 912 13.75 0.000083 0.81 11296.55 1996.48 0.08
6.13 13.31 912 13.31 0.000106 0.88 10410.81 1950.34 0.05
6.13 12.88 9.12 12.88 0.000138 0.96 $556,38 1983 49 0.07/
6.13 12.47 9,12 12.47 0.000182 1.04 8742.00 1979,15 0.08
583 14.21 2,00 14.21 0.000058 0.72 12564.42 202177 0.05
583 13.75 9.00 1375 0.000075 0.78 11641.81 201653 0.05
583 13.30 9.00 1331 0.000087 0.84 10745.40 2010.89 0.05
583 1287 9.00 12.88 0.000125 0.82 9879.88 2004.31 0.07
583 12,46 800 1247 0.000163 1.00 9054.18 1999,19 0.08
554 14,20 8,87 1421 0.000054 070 12921.80 2041.42 0.05
554 13.75 8.87 13.75 0.000069 075 11989.03 2036.35 0.05
554 13.30 8.87 13.30 0.000088 0.81 11082.21 2031.26 0.08
554 12.87 887 12.87 0.000113 0.88 10205.85 2024.95 0.06
554 1245 8,37 12.46 0.000147 0,95 9369.05 2018.94 0.07
524 14.20 875 14.20 0.000050 067 13281.27 2061.02 0.04
524 13.74 8.75 13.75 0.000053 0.72 12338.44 2056.10/ 0.05
5.24 13.30 8.75 13.30 0.000080 0.78 11421.40 2051.33 0.05
524 1286 875 1287 0.000103 0.85 10534.45 204551 0.06
524 1245 8.75 1245 0.000132 0.92 9686.75 2038.72 0.07
495 14.20 8.62 14.20 0.000045 0.65 13647.85 2080.61 0.04
495 13.74 862 13.74 0.000058 0.70 12695.13 2075.77 0.05
495 13.29 862 1330 0.000073 0.75 11768.03 2071.15 0.05
495 12.86 882 12.88 0.000093 0.82 10870.73 2065.85 0.06
495 12.44 8.62 12.45 0.000120 0.89) 10012.45 2060.26 0.06
|

6.96 14.20 8.01 1420 0.000050 057 1365938 210017 0.05
.95 13.74 9.01 1374 0.000063 071| 1269668 2095.28 0.05
5.96 13.29 9.01 13.29 0.000080 0.76! 11759.46 2090.81 0.06
696! 12.86 8.01 12.86 0.000103 0.81 10851.78 2086.13 0.07
5.95’; 12.44 9.01 12u| 0.000133 0.86 998281 2080.71 0,08
9.00 14.20 14.20| 0,000053 0.25 13620,86 2100.17 0.02
9,00 13.74 13.74 0.000087 026 12658,21 2095.38 0.02
2.00 12.29 13.29 0.000085 0.27 11720.97 2090.91 0.02
2.00 1286 12.85 0.000109 0.29 10813.23 2086.13 0.03
9.00 1244 12.44 0.000140 030 994417 2080.71 0.03
887 14.19 3,00 14.19 0.000049 0.24 13885.23 2085.32 0.02
387! 13.73 2.00 1373 0.000062 0.25 12926.12 208134 0,02
887 13.28 9.00 1328 0.000078 0.27 11891.18 2077.45 0.02
8.87 12.84 9.00 12.85 0.000100 0.28 11084.27 2072.80 0.03
8.87 1242 5.00 1243 0.000128 0.29 10214,00 2058.45 0.03
875 14,19 9,00 14,19 0.000046 0.24 14150.91 2071.56 0.02
875 13.72 .00 13.73 0.000057 0.25 13195.33 2068.05 0.02
875 1327 9.00 13.28 0.000072 0.26 12262.79 2054.35 0.02
875 12.83 $.00 12.84 0.000091 0.27 11356.96 2060.43 0.02
875 1241 9,00 12.41 0.000117 028 1048591 205685 003

|
862 14.18 8.74 14,18 0,000043 0.23 14411.34 2058 42 0.02
862 13.72 8.74] 1372 0.000053 0.24 13458.29 2055.28 0.02
362 13.27 8.74 13.27 0.000066 0.25 12529.24 2051.79 0.02
8.682 12.82 8.74 12.83 0.000084 0.27 11624.80 2048.40 0,02
862 12.40 874 12.40 0.000107 0.28 10753.81 2042.02 003
849 14.18 855 14,18 0.000040 0.23 14670.64 2045.66 0.02
845 13.71 255 1371 0.000045 0.24 13722.22 204265 0.02
8.49 13.26 855 13.26 0.000081 0.25 12795.03 2039.61 0.02
8.49 1282 855 12.82 0.000077 0.26 11892.72 2033.13 002
3.49 1239 855 1238 0.000087 0.27 11023.90 2026.14 0.02
838 14.17 8.35 1417 0,000037 0.22 14921.96 2033.25 0.02
836 13.71 8.365 1371 0.000045 0.23 13977.23 2020.30/ 0.02
836 13.25 8.35 13.25 0.000055 0.24 13053.79 2024.11] 0.02
836 1281 8.38 1281 0.000071 0.26 12155.07 2018.07! 0.02
838 1238 836 1238 0.000089 0.27 11288.19 201222 0.02




it
= ¥ 3 o ‘_-(sqm'_ % o0 v=)
8.24 14.17 14.17 0.000035 0.2 15175.56 2020.42 0.02
B24 13.70 818 13.70 0.000042 0.23 1423558 2014.96 0.02
8.24 12.25 819 13.25 0.000052 0.24 1331659 2009.61 0.02
B24 12.80 519 12.80 0.000085 0.25 12421.14 2004.39 0.02
824 1237 8.19 12.37 0.000082 0.26 11556.12 1999.33 0.02
811 14,16 7.88 14,47 0.000032 0.21 1542558 2005 56 0.02
8.11 13.70 7.58 13.70 0.000038 0.22 1448070 2000.78 002
8.11 13.24 7.89 13.24 0.000048 023 13575.93 199606 0.02
511 12.79 7.98 12.79 0.000060 0.24 1268367 1991.45 0.02
811 12.36 7.99 12.36 0.000075 0.26 1182065 1986.99 0.02
7.88 14.16 14.16 0.000030 0.21 15674.18 199171 0.01
7.98 13,69 13.70 0.000036 0.22 1474413 1987.42 0.02
798 1323 13.24 0.000045 0.23 1383342 1883.22 0.02
7.98 1279 1279 0.000055 0.24 1294435 1979,11 0.02
7.88 1235 1235 0.000069 0,25 12083.45 1975.11 0.02
7.81 14.16 14.18 0.000028 0.20 15921.37 1978.46 0.01
7.81 13.69 13.69 0,000034 0.21 14396 01 1974.59 0.02
7.81 13.23 13.23 0.000041 022 14089 35 1570.80 0.02
751 1278 1278 0.000051 0.23 1320354 1967.08 0.02
7.81 12.34 1235 0.000063 0.24 1234499 1983.47 0.02
773 14.15 14.16 0.000025 0.20 16166.50 1965.66 0.01
773 13.69 13.69 0.000032 0.21 1524579 1962.14 0.02
773 1323 13.23 0.000038 0.2 14343 17 195868 0.02
773 1277 1278 0.000047 0.23 13460.73 1955.30 0.02
773 12.34 12.34 0.000058 0.24 12604.71 1952.01 0.02
7.50 14,13 14.14 0.000222! 0.59 1636233 1953.07 0.04
7.50 13.66 13.67 0,000269 0.62 15430 47 1849.82 0.04
7.50 13.18 13.21 0.000327 0.64 14532.68 1946.62 0.05
7.50 12.73 12.75 0.000401 0.67 1364356 1943.47 0.05
7.501 1229 12.31 0.000495 0.70 12777.75 1940.41 0.06
7.39 14.11 14.12 0.000205 0.57 16994.08 2013.25 0.04
7.39 13.63 13.65 0.000247 0.60 16034.50 2009.90 0.04
738! 13.16 13.18 0.000301 0.62 15088.32 2006.60 0.05
7.39! 12.70 1272 0,000370 0.65 14159.46 2003.34 0.05
7.38 12.24 12.26 0.000458 068 13249.87 2000.15 0.06
7.28 14,08 14,10 0.000182 0.55 17649.08 2073 47 0.04
7.28 13.61 13.62 0.000227 0.58 1665295 2070.02 0.04
7.28 13.14 13.15 0.000277 0.60 15669.55 206661 0.04
7.28 12.67 12.68 0.000341 0.63 14693.11 2063.23 0.05
7.28 12.20 1222 0.000424 0.66 13745.84 2059.92 0.05
717 14,08 14,09 0.000173 053 1831582 213370 0.04
747 13.59 13.60 0.000208 0.56 1728332 2130.15 0.04
747 13.11 13.12 0.000255 0.59 16261.89 2126.63 0.04
747 12.64 12.85 0.000315 0.61 15251.08 212314 0.05
747 12.17 12.18 0.000392 0.64 1425431 2119.69 0.05
7.06 14.06 1407 0.000160 052 19005.05 2194.02 0.03
708 13.57 1358 0000183 0.54 1793631 2190.36 0.04
7.06 13.08 13.10 0.000235 0.57 16877.05 2186.73 0.04
7.08 12.61 1262 0.000280 0.59 1582610 2183.12 0.05
7.06 1213 12.15 0.000351 0.62 14785.02 2178.54 0.05!
594 14,05 14.06 0.000147 0.50 1971226 225346 0,03
594 13.56 13.57 0.000177 052 18607.63 225058/ 0.04
5.94 13.07 13.08 0,000218 0.55 1751078 2245.84! 0.04
5.94 1258 1260 0.000265 058 16419.96 224311 0,04
5.94 12.10 1214 0.000319 0.59 15338.84 prrigre) 0.05
583 14.03 14,04 0.000135 0.48 20439.91 2311.75 0.03
5.83 13.54 13.55 0.000163 0.51 19300.37 2309.52 0.04
583 13.05 13.08 0.000189 053 18166.40 2307.02 0.04
583 12.56 12.57 0,000245 0.56 17035,04 2303.16 0.04
583 12.07 1208 0.000292 057 15918.89 Z273.00 0.05
o I8TE 15000.00 §72 14.02 14.03 0.000124 0.47 21178.10 2370.05 0.03
Reach-1 . - {874141% - |  15000.00 572! 13.53 | 13.53 0.000150 0.48 20003.95 2367.71 0.03







HEC-RAS Pilan: Plan 17 River. RIVER-1_Reach: Reach-1

Reach River Sta Q Total MinChEl | WS Hev | CritW.S. | EG. FElev | EG. Slope Vel Chnt Flow Area | Top Width | Froude # Chl
(cfs) LS} () () (ft) (i) (ft's) (saft) ()
Reach-1 10721 1600.00 9.51 13.05 1207 13.06 0.000187 0.76 2021.42 1317.73 0.08
Reach-1 10721 1600.00 9.51 13.05 12.07 13.06 0.000187 0.76 2021.42 1317.73 0.08
Reach-1 10721 1600.00 9.51 13.05 12.07 13.06 0.000187 0.76 2021.42 1317.73 0.08
Reach-1 10721 1600.00| 9.51 13.05 1207 13.08 0.000187 0.76 2021.42 1317.73 0.08
Reach-1 10721 1600.00 8.61 13.05 12.07 13.06 0.000187 0.76 2021.42 1317.73 0.08
Reach-1 10671.6* 1600.00 9.43 13.05 11.99 13.05 0.000152 0.79 2053.62 1328.10 0.08
Reach-1 10671.6* 1600.00 9.43 13.05 11.99 13.05 0.000192 Q.79 2053.682 1328.10 0.08
Reach-1 10671.6* 1600.00 8.43 13.05 11.99 13.05 0.000182 0.7¢ 2053.62 1328.10 0.08
Reach-1 10671.6* 1600.00 9.43 13.05 11.99 13.05 0.000182 0.79 2053.62 1328.10 0.08
Reach-1 10671.6* 1600.00 9.43 13.05 11.99 13.05 0.000182 0.79 2053.62 1328.10 0.08
Reach-1 10622.3* 1600.00 9.35 13.04 11.91 13.05 0.000180 0.78 2088.28 1338.24 0.08
Reach-1 10622.3" 1600.00 9.35 13.04 11.91 13.05 0.000180 0.79 2088.28 1338.24 0.08
Reach-1 10622.3* 1600.00 9.35 13.04 11.91 13.05 0.000180 Q.79 2088.28 1338.24 0.08
Reach-1 10622.3* 1600.00 9.35 13.04 11.91 13.05 0.000186 0.79 2088.28 1338.24 0.08
Reach-1 10622.3* 1600.00 9.35 13.04 11.91 13.05 0.000180 0.79 2088.28 1338.24 o.08
Reach-1 10572.9* 1600.00 9.27 13.03 11.83 13.04 0.000184 0.78 2124.87 1348.06 0.08
Reach-1 10572.9* 1600.00 9.27 13.03 11.83 13.04 0.000184 0.79 2124.87 1348.06 0.08
Reach-1 10572.9* 1600.00 9.27 13.03 11.83 13.04 0.000184 0.79 212487 1348.06 0.08
Reach-1 10572.9* 1600.00 9.27 13.03 11.83 13.04 0.000184 0.79 2124.87 1348.06 0.08
Reach-1 10572.9* 1600.00 9.27 13.03 11.83 13.04 0.000184 0.79 2124.87 1348.06 0.08
Reach-1 10523.6" 1600.00 9.1¢ 13.02 11.75 13.03 0.000173 0.78 2167.11 1350.07 0.08
Reach-1 10523.6* 1600.00 9.19 13.02 11.75 13.03 0.000173 0.78 2167.11 1350.07 0.08
Reach-1 10523.6" 1600.00 9.19 13.02 11.75 13.03 0.000173 0.78 2167.11 1350.07 0.08
Reach-1 10523.6* 1600.00 9.19 13.02 11.75 13.03 0.000173 0.78 2167.11 1350.07 0.08
Reach-1 10523.6" 1600.00 9.19 13.02 11.75 13.03 0.000173 0.78 2167.11 1350.07 0.08
Reach-1 10474.3* 1600.00 9.10 13.01 11.66 13.02 0.000164 0.76 2212.85 1355.98 0.08
Reach-1 10474.3* 1600.00 9.10 13.01 11.66 13.02 0.000164 Q.76 2212.85 1355.98 0.08
Reach-1 10474.3" 1600.00 9.10 13.01 11.66 13.02 0.000164 0.76 2212.85 1355.98 0.08
Reach-1 10474.3" 1600.00 9.10 13.01 11.66 13.02 0.000164 0.76 2212.85 1355.98 0.08
Reach-1 10474.3* 1600.00 8.10 13.01 11.66 13.02 0.000164 0.76 212.85 1355.98 0.08
Reach-1 10424.9* 1600.00 9.02 13.01 11.58 13.02 0.000151 0.74 2267.31 1364.01 0.08
Reach-1 10424.9* 1600.00 9.02 13.01 11.58 13.02 0.000151 0.74 267.31 1364.01 0.08
Reach-1 10424.9* 1600.00 9.02 13.01 11.58 13.02 0.000151 0.74 2267.31 1364.01 0.08
Reach-1 10424.9* 1600.00 9.02 13.01 11.58 13.02 0.000151 0.74 2267.31 1364.01 0.08
Reach-1 10424.9* 1600.00 9.02| 13.01 11.58 13.02 0.000151 0.74 2267.31 1364.01 0.08
Reach-1 10375.6* 1600.00 8.94 13.00 11.50 13.01 0.000140 0.72 2320.86 1373.27 0.07
Reach-1 10375.6° 1600.00 8.94 13.00 11.50 13.01 0.000140 0.72 2320.86 1373.27 0.07
Reach-1 10375.6* 1600.00 B.94 13.00 11.50 13.01 0.000140 0.72 2320.86 1373.27 0.07
|Reach-1 10375.6* 1600.00 8.94 13.00 11.50 13.01 0.000140 0.72 2320.86 1373.27 0.07
Reach-1 10375.6~ 1600.00 8.94 13.00 11.80 13.01 0.000140 0.72 2320.86 1373.27 0.07
Reach-1 10326.3* 1600.00 8.86 13.00 11.42 13.00 0.000127 0.69 2377.74 1381.67 0.07
Reach-1 10326.3* 1600.00/ 8.86 13.00 11.42 13.00 0.000127 0.69 2377.74 1381.67 0.07
Reach-1 10326.3* 1600.00 8.86 13.00 11.42 13.00 0.000127 0.69 2377.74 1381.67 0.07
Reach-1 10326.3* 1600.00 8.86 13.00 11.42 13.00 0.000127 0.69 2377.74 1381.67 0.07
Reach-1 10326.3* 1600.00] 8.86 13.00 11.42 13.00 0.000127 0.69 2377.74 1381.67 0.07
Reach-1 10277 1600.00 8.78 1299 11.34 13.00 0.000119 0.68 2435.68 1390.36 0.07
Reach-1 10277 1600.00 878 12.99 11.34| 13.00 0.00011S 0.68 2435.68 1380.36 0.07
Reach-1 10277 1600.00 8.78 1299 11.34 13.00 0.000112 0.68 2435.68 1390.36 0.07
Reach-1 10277 1600.00 8.78 12.99 11.34 13.00 0.000118 0.68 2435.68 1390.36 0.07
Reach-1 10277 1600.00 8.78 12.99 11.34 13.00 0.000119 0.68 2435.68 1380.36 0.07
Reach-1 10225.6 1600.00 B.73 12.98| 11.22 12.99 0.000446 134 2494.30 1391.88 0.13
Reach-1 10225.6* 1600.00 8.73 12.98 11.22 12.99 0.000448 1.34 2484.30 1391.88 0.13
Reach-1 10225.6~ 1600.00 8.73 12.98 11.22 12.99 0.000446 1.34 2494.30 1391.88 Q.13
Reach-1 10225.6* 1600.00 8.73 1298 11.22 12.99 0.000446 1.34 2494.30 1391.88 0.13
Reach-1 10225.6" 1600.00 8.73 1288 11.22 1289 0.000446 1.34 2494.30 1391.88 0.13
Reach-1 10174.3* 1600.00 8.68 12.96 11.10 12.97 0.000411 1.31 2540.80 1390.54 0.13
Reach-1 10174.3* 1600.00 B8.68 12.96 11.10 12.97 0.000411 1.31 2540.80 1380.54 0.13
Reach-1 10174.3* 1600.00 8.68 12.96 11.10 12.97 0.000411 1.31 2540.80 1390.54 0.13
Reach-1 10174.3~ 1600.00 8.68 1296 11.10 12.97 0.000411 1.31 2540.80 1390.54 0.13
Reach-1 10174.3* 1600.00 8.68 12.96 11.10 1297 0.000411 1.31 2540.80 1390.54 | 0.13
| | |




Reach River Sta Q Tatal MinChE | WS.Bev | Citw.s. G.Bev | EG. Slope | Vel Chnl FlowArea | Top Width | Froude # Chi
(cfs) () () () (ft) (fu/T) (ft/s) (sqft) (ft)

Reach-1 10123.* 1600.00 8.62 12.94 11.02 12.95 0.000374 1.27 2594.03 1389.78 0.12
Reach-1 10123.* 1600.00 8.62 12.84 11.02 12.95 0.000374 1.27 2594.03 1389.78 0.12
Reach-1 10123.* 1600.00 8.62 1294 11.02 12.95 0.000374 1.27 2584.03 1389.78 0.12
Reach-1 10123.* 1600.00 8.62 12.94 11.02 12.95 0.000374 1.27 2594.03 1389.78 0.12
Reach-1 10123.* 1600.00 8.62 12.94 11.02 12.95 0.000374 1.27 2594.03 1389.78 0.12
Reach-1 10071.6* 1600.00 8.57 1293 10.95 12.94 0.000325 1.21 2655.63 1391.41 0.11
Reach-1 10071.6* 1600.00 8.57 12.93 10.95 12.84 0.000325 1.21 2655.63 1391.41 0.11
Reach-1 10071.6* 1600.00 8.57 12.93 10.95 12.94 0.000325 1.21 2655.63 1391.41 0.1
Reach-1 10071.6 1600.00 8.57 1293 10.95 12.94 0.000325 1.21 2655.63 1391.41 0.1
Reach-1 10071.6" 1600.00 8.57 1293 10.95 12.94 0.000325 1.21 2655.63 1391.41 0.11
Reach-1 10020.3* 1600.00 8.52 1291 10.87 12.92 0.000283 1.15 2722 82 1390.60 0.11
|Reach-1 10020.3* 1600.00 8.52 12.91 10.87 12.92 0.000283 1.15 272282 13980.60 0.11
Reach-1 10020.3" 1600.00 8.52 1291 10.87 1292 0.000283 1.15 2722.82 1390.60 0.11
Reach-1 10020.3" 1600.00 8.52 1291 10.87 12.92 0.000283 1.15 272282 1380.60 0.1
Reach-1 10020.3* 1600.00 8.52 12.91 10.87 12.92 0.000283 1.15 J722.82 1350.60 0.1
Reach-1 9969." 1600.00 8.47 12.90 10.80 12.91 0.000235 1.07 2793.80 1390.14 0.10
Reach-1 9069 1600.00 8,47 12.90 10.80 12.91 0.000235 1.07 2793.80 1390.14 0.10
Reach-1 9969.* 1600.00 8.47 1290 10.80 12.91 0.000235 1.07 2793.80 1390.14 0.10
Reach-1 9968, 1600.00 8.47 12.90 10.80 12.91 0.000235 1.07 2793.80 1390.14 0.10
Reach-1 9968.* 1600.00 8.47 12.90 10.80 12.91 0.000235 1.07 2793.80 1390.14 0.10
Reach-1 9917.66" 1600.00 8.41 12.89 10.71 12.90 0.000194 0.9¢ 2873.77 1387.48 0.09
Reach-1 8917.66” 1600.00 8.41 12.89 10.71 12.90 0.000154 0.98 2873.77 1387.48 0.09
Reach-1 9917.66™ 1600.00 8.41 12.89 10.71 12.90 0.000184 0.9¢ 2873.77 1387.48 0.08
Reach-1 9917.66" 1600.00 8.41 12.89 10.71 12.90 0.000194 0.99 2873.77 1387.48 0.09
Reach-1 9917.66™ 1600.00 8.41 12.88 10.71 12.90 0.000194 0.98 2873.77 1387.48 0.09
Reach-1 9866.33" 1600.00 8.36 12.89 10.63 12.89 0.000152 0.89 2961.64 1383.44 0.08
Reach-1 5866.33* 1600.00 8.36 12.89 10.63 12.89 0.000152 0.88 2961.64 1383.44 0.08
Reach-1 5866.33* 1600.00 8.36 12.89 10.63 12.89 0.000152 0.89 2961.64 1383.44 0.08
Reach-1 5866.33" 1600.00 8.36 12.89 10.63 12.89 0.000152 0.89 2961.64 1383.44 0.08
Reach-1 9866.33" 1600.00 8.36 12.89 10.63 12.89 0.000152 0.89 2961.64 1383.44 0.08
Reach-1 9815 1600.00 8.31 12.88 10.55 12.89 0.000114 0.79 3068.39 1331.31 0.07
Reach-1 9815 1600.00 8.31 1288 10.55 12.89 0.000114 0.79 3068.39 1331.31 0.07
Reach-1 9815 1600.00 8.31 12.88 10.55 12.89 0.000114 0.79 3068.39 1331.31 0.07
Reach-1 9815 1600.00 8.31 12.88 10.55 12.89 0.000114 0.79 3068.39 1331.31 0.07
Reach-1 9815 1600.00 8.31 12.88 10.55 12.89 0.000114 0.79 3068.39 1331.31 0.07
Reach-1 9763.* 1600.00 6.89 12.88 10.37 12.88 0.000153 0.91 3537.41 1607.51 0.08
Reach-1 9763." 1600.00 6.89 12.88 10.37 12.88 0.000153 0.91 3537.41 1607.51 0.08
Reach-1 9763.* 1600.00 6.89 12.88 10.37 12.88 0.000153 0.91 3537.41| 1607.51 0.08
Reach-1 9763.* 1600.00 6.89 12.88 10.37 12.88 0.000153 0.91 3537.41 1607.51 0.08
Reach-1 9763.* 1600.00 6.89 12.88 10.37 12.88 0.000153 0.91 3537.41 1607.51 0.08
Reach-1 9711 1600.00 5.47 12.87 10.11 12.87 0.000137 0.85 4074.68 1827.63 0.08
Reach-1 9711 1600.00 5.47 12.87 10.11 12,87 0.000137 0.85 4074.68 1827.63 0.08
Reach-1 9711 1600.00 547 12.87 10.11 12.87 0.000137 0.85 4074.68 1827.63 0.08
Reach-1 9711 1600.00 5.47 12.87 10.11 12.87 0.000137 0.85 4074.68 1827.63 0.08
Reach-1 9711 1600.00 5.47 12.87 10.11 12.87 0.000137 0.85 4074.68 1827.63 0.08
Reach-1 9700 Bridge

Reach-1 9660 1600.00 7.42 11.41 9.20 11.42 0.000481 1.10 2538.32 1391.43 0.12
Reach-1 9660 1600.00 742 11.41 9.20 11.42 0.000481 1.10 2538.32 1391.43 0.12
Reach-1 9660 1600.00 7.42 11.41 9.20 11.42 0.000481 1.10! 2538.32 1391.43 0.12
Reach-1 9660 1600.00 7.42 11.41 9.20 11.42 0.000481 1.10[ 2538.32 1391.43 0.12
Reach-1 9660 1600.00 7.42 11.41 9.20 11.42 0.000481 1.10 2538.32 1391.43 0.12
Reach-1 9637.5" 1600.00 7.41 11.39 9.46 11.40 0.000741 1.57 2261.97 1354.86 0.17
Reach-1 9637.5° 1600.00 7.41 11.39 9.46 11.40 0.000741 1.57 2261.97 1354.86 0.17
Reach-1 9637.5* 1600.00 7.41 11.39 9.46 11.40 0.000741 1.57 2261.97 1354.86 0.17
Reach-1 5637.5" 1600.00 7.41 11.39 9.46 11.40 0.000741 1.57 2261.97 1354.86 0.17
Reach-1 9637.5" 1600.00 7.41 11.39 9.46 11.40 0.000741 1.57 2261.97 1354.86 0.17
Reach-1 96157 1600.00 7.40 11.36 9.64 11.38 0.001012 1.79 2026.66 1391.12 0.18
Reach-1 9615." 1600.00 7.40 11.36 9.64 11.38 0.001012 1.79 2026.66 1391.12 0.19
Reach-1 9615." 1600.00 7.40 11.36 9.64 11.38 0.001012 1.79 2026.66 1391.12 0.19
Reach-1 9615.* 1600.00 7.40 11.36 9.64 11.38 0.001012 1.79 2026.66 1391.12 0.19




Reach River Sta Q Total MinChEl | WS.Bev | CritWS. | EG. Bev | EG. Slope Vel Chnl FlowArea | TopWidth | Froude # Chl
(cfs) ) 49} (ft) {ft) (i) (ft/s) (sq ft) (tt)
Reach-1 2615.* 1600.00 7.40 11.36 9.64 11.38 0.001012 1.79 2026.66 1391.12 Q.19
Reach-1 9592.5* 1600.00 7.39 11.32 9.81 11.34 0.001363 203 1809.28 1337.07 0.22
Reach-1 9592.5% 1600.00 7.3% 11.32 9.81 11.34 0.001363 203 1809.28 1337.07 0.22
Reach-1 95925~ 1600.00 7.38 11.32 9.81 11.34 0.001363 203 1809.28 1337.07 0.22
Reach-1 9592 5* 1600.00 7.39 11.32 9.81 11.34 0.001363 203 1809.28 1337.07 0.22
Reach-1 95925 1600.00 7.39 11.32 9.81 11.34 0.001363 203 1809.28 1337.07 0.22
Reach-1 9570.* 1600.00 7.37 11.26 10.03 11.29 0.001893 2.3 1602.66 1284.56 0.26
Reach-1 9570.* 1600.00 7.37 11.26 10.03 11.28 0.001893 231 1602.66 1284.56 0.26
Reach-1 9570 1600.00 737 11.26 10.03 11.29 0.001893 2.31 1602.66 1284.56 0.26
Reach-1 9570~ 1600.00 7.37 11.26 10.03 11.2¢ 0.001893 231 1602.66 1284.56 0.26
Reach-1 9570~ 1600.00 7.37 11.26 10.03 11.29 0.001893 231 1602.66 1284.56 0.26
Reach-1 9547.5* 1600.00 7.36 11.18 10.23 11.22 0.002776 2.68 1401.83 1273.39 0.31
Reach-1 9547.5* 1600.00 7.36 11.18 10.23 11.22 0.002776 268 1401.83 1273.39 0.31
Reach-1 9547.5* 1600.00 7.36 11.18 10.23 11.22 0.00277€ 2.68 1401.83 1273.39 0.31
Reach-1 9547.5* 1600.00 7.36 11.18 10.23 11.22 0.002776 268 1401.83 1273.39 0.31
Reach-1 9547.5* 1600.00 736 11.18 10.23 11.22 0.002776 268 1401.83 1273.38 0.31
Reach-1 9525 1600.00 7.35 11.05 10.40 11.10 0.004966 3.33 1205.69 1376.28 0.41
Reach-1 9525 1600.00 7.35 11.05 10.40 11.10 0.004966 3.33 1205.69 1376.28 041
Reach-1 8525 1600.00 7.35 11.05 10.40 11.10 0.004966 3.33 1205.69 1376.28 0.41
Reach-1 9525 1600.00 7.35 11.05 10.40 11.10 0.004966 3.33 1205.69 1376.26 0.41
Reach-1 2525 1600.00 7.35 11.05 10.40 11.10 0.004966 3.33 1205.69 1376.28 0.41
Reach-1 947333 1600.00 7.34 10.78 1035 10.83 0.005742 3.3 1180.91 1246.67 0.43
Reach-1 947333 1600.00/ 7.34 10.78 10.35 10.83 0.005742 3.39 1180.91 1246.67 043
Reach-1 89473.33 1600.00 7.34 10.78 10.35 10.83 0.005742 3.39 1180.91 1246.67 0.43
Reach-1 9473.33° 1600.00 7.34 10.78 10.35 10.83 0.005742 3.39 1180.91 1246.67 0.43
Reach-1 9473.33" 1600.00 7.34 10.78 10.35 10.83 0.005742 339 1180.91 1246.67 0.43
Reach-1 9421.66* 1600.00 7.34 10.45 10.29 10.50 0.007550 3.59 115274 1332.38 0.48
Reach-1 9421.66° 1600.00 7.34 10.45 10.28 10.50 0.007550 3.5¢ 1152.74 133238 0.49
Reach-1 9421.66* 1600.00 7.34 10.45 10.29 10.50 0.007550 3.59 1152.74 1332.38 0.4
Reach-1 9421.66* 1600.00 7.34 10.45 10.29 10.50 0.007550 3.59 115274 1332.38 0.48
Reach-1 8421.66* 1600.00 7.34 10.45 10.29 10.50 0.007550 3.58 115274 1332.38 0.4¢
Reach-1 9370.¢ 1600.00 7.33 10.13 10.12 10.16 0.006323 3.04 1246.90 1381.67 0.44
Reach-1 893707 1600.00 7.33 10.13 10.12 10.16 0.006323 3.04 1246.90 1381.67 0.44
Reach-1 9370.~ 1600.00 7.33 10.13 10.12 10.16 0.006323 3.04 1246.90 1381.67 0.44
Reach-1 9370 1600.00 7.33 10.13 10.12 10.16 0.006323 3.04 1246.90 1381.67 0.4
Reach-1 |9370.' 1600.00 733 10.13 10.12 10.16 0.006323 3.04 1246.90 1381.67 0.44
Reach-1  [8318.33" 1600.00 7.32 9.95 9.95 9.97 0.002727 1.9 1597.96 1421.04 0.2¢
Reach-1 __ |9318.33° 1600.00 7.32 985 9.95 9.97 0.002727 1.99 1597.96 1421.04 0.2¢
Reach-1 I931&$' 1600.00 7.32 9.95 9.95 9.97 0.002727 1.99 1597.96 1421.04 0.28
Reach-1 8318.33* 1600.00 7.32 9.85 98.95 9.97 0.002727 1.99 1597.96 1421.04 0.29
Reach-1 9318.33" 1600.00 7.32 9.95 985 8.97 0.002727 1.99 1597.96 1421.04 0.29
Reach-1 9266.66™ 1600.00 7.32 9.79 9.79 9.80 0.001215 1.35 2018.20 1462.37 0.19
Reach-1 9266.66* 1600.00 7.32 9.79 9.79 9.80 0.001215 1.35 2018.20 1462.37 0.18
Reach-1 5266.66" 1600.00 7.32 9.7¢ 979 9.80 0.001215 1.35 2018.20 1462.37 0.1¢
Reach-1 9266.66" 1600.00 7.32 9,79 9.78 9.80 0.001215 1.35 2018.20 1462.37 0.18
Reach-1 9266.66" 1600.00 7.32 9.79 9.79 9.80 0.001215 1.35 2018.20 1462 .37 0.1¢
Reach-1 9215 1600.00 7.31 S.62 9.62 9.63 0.000588 0.88 2490.17 1502 67 0.13
Reach-1 9215 1600.00 7.31 9.62 9.62 9.63 0.000588 0.98 2490.17 1502.67 0.13
Reach-1 8215 1600.00 7.31 9.62 9.62 9.63 0.000588 0.98 2490.17 1502.67 0.13
Reach-1 9215 1600.00 7.31 9.62 9.62 98.63 0.000588 0.8 2490.17 150267 0.13
Reach-1 9215 1600.00 7.31 8.62 9.62 S8.63 0.000588 0.98 2490.17 1502.67 0.13
Reach-1 9169.99" 1600.00 7.01 9.50 9.50 9.50 0.000547 0.83 2538.69 1502.53 Q.13
Reach-1 9169.99* 1600.00 7.01 9.50 9.50 9.50 0.000547 0.83 2538.69 1502.53 0.13
Reach-1 9169.9¢* 1600.00 7.01 9.50 8.50 9.50 0.000547 0.83 2538.69 1802 53 0.13
Reach-1 9169.99~ 1600.00 7.01 9.50 9.50 S.50 0.000547 0.83 2538.69 1502.53 0.13
Reach-1 9169.99" 1600.00 7.01 9.50 9.50 9.50 0.000547 0.83 2538.69 1502 53 Q.13
Reach-1 9124.99% 1600.00] 6.72 9.37 9.37 9.38 0.000523 0.90 2587.66 1501.39 0.12
Reach-1 9124.99* 1600.00 6.72 9.37 8.37 9.38 0.000523 0.80 2587.66 1501.39 .12
Resach-1 9124.99° 1600.00 6.72 9.37 8.37 9.38 0.000523 0.80 2587.66 1501.39 Q.12
|Reach-1 9124.99* 1600.00 6.72 9.37 9.37 9.38 0.000523 0.90 2587.66 1501.39 0.12

NN



Reach River Sta Q Total MinCh B W.S. Bev Crit W.S. £G. Slev E G. Skpe Vel Chni Flow Area Top Wiith Froude # Chl
(cfs) ) ®) ) ) (ft) (ftss) (sq ft) ®)

Reach-1 9124.99* 1600.00 6.72 9.37 9.37 938 0.000523 0.90 2587.66 1501.3¢9 0.12
Reach-1 9079.99* 1600.00 6.42 9.25 9.25 9.25 0.000459 0.87 2636.91 1497.52 0.12
Reach-1 9079.99* 1600.00 6.42 9.25 9.25 9.25 0.000495 0.87 2636.91 1497.52 0.12
Reach-1 9079.99* 1600.00 6.42 9.25 9.25 9.25 0.000429 0.87 2636.91 1497.52 0.12
Reach-1 8079 99* 1600.00 6.42 925 925 925 0.000499 0.87 2636.91 1497.52 0.12
Reach-1 9079.99* 1600.00 6.42 9.25 925 925 0.000499 0.87 2636.91 1497.52 0.12
Reach-1 9034.99* 1600.00 86.13 914 912 9.15 0.000459 0.85 2722 .60 1495.57 0.1

Reach-1 9034.99* 1600.00 6.13 914 9.12 9.15 0.000459 0.85 2722 60 149557 0.11

Reach-1 |9034.99* 1600.00 6.13 9.14 9.12 9.15 0.000459 0.85 2722.60 1495.57 0.11

Reach-1 9034.99* 1600.00 6.13 9.16 912 917 0.000448 Q.85 2750.68 1489.04 Q.11

Reach-1 9034 99* 1600.00 6.13 9.15 89.12 9.16 0.000454 0.85 2735.10 1497.12 0.1

Reach-1 8989.95* 1600.00 5.83 913 9.00 913 0.000372 0.81 2950.91 1508.31 0.10
Reach-1 B8989.99* 1600.00 5.83 9.13 9.00 9.13 0.000372 0.81 2950.91 1508.31 0.10
Reach-1 8989,99* 1600.00 5.83 913 9.00 9,13 0.000372 0.81 2950.91 1508.31 0.10
Reach-1 8989.99* 1600.00 583 915 9.00 9.15 0.000363 0.80 2979.73 151214 Q.10
Reach-1 8989.99* 1600.00 5.83 9.14 9.00 9.14 0.000368 0.80 2963.75 1510.01 0.10
Reach-1 8944 99~ 1600.00 5.54 9.12 8.87 9.12 0.000304 Q.77 3185.19 1523.98 0.09
Reach-1 8944, 99 1600.00 554 9.12 8.87 912 0.000304 0.77 3185.19 1523.98 0.09
Reach-1 8944 99~ 1600.00 5.54 9.12 8.87 912 0.000304 Q.77 3185.19 1523.98 0.08
Reach-1 8944.99* 1600.00 554 9.14 8.87 9.14 0000296 0.76 3214.72 1528.16 0.09
Reach-1 8944 99 1600.00 5.54 9.13 8.87 9.13 0.000300 0.76 3198.34 1525.84 0.09
Reach-1 8899.99* 1600.00 5.24 9.11 8.75 9.11 0.000249 Q.73 3426.75 1540.12 0.08
Reach-1 B899.99* 1600.00 5.24 9.11 8.75 911 0.000249 0.73 3426.75 1540.12 0.08
Reach-1 8895.99* 1600.00 5.24 9.11 8.75 9.11 0.000249 0.73 3426.75 1540.12 0.08
Reach-1 8899.99* 1600.00 5.24 913 8.75 9.13 0.000243 0.72 3456.93 1544.61 0.08
Reach-1 B8899.99* 1600.00 524 9.12 8.75 9.12 0.000246 0.73 3440.18 1542.12 0.08
Reach-1 8854 99" 1600.00 495 9.10 8.62 910 0.000204 0.69 3677.73 1554.80 0.08
Reach-1 8854.99* 1600.00 4,95 210 8.62 8.10 0.000204 0.69 3677.73 1554.80 0.08!
Reach-1 8854.99° 1600.00 4.95 9.10 8.62 9.10 0.000204 0.69 3677.73 1554.80 0,0Si
Reach-1 |8854.99* 1600.00 4.95 9.12 8.62 9.12 0.000199 0.68 3708.46 1559.73 008;
Reach-1 8854 99 1600.00 4.95 9,11 8.62 9,11 0.000201 0.69 3691.41 1557.00 0.08|
Reach-1 8810 1600.00 6.96 9.09 2.00 9.10 0.00022¢ 0.46 353891 1543.47 0.08
Reach-1 8810 1600.00 6.96 9.08 9.00 9.10 0.00022¢9 0.46 358891 1543.47 0,08
Reach-1 8810 1600.00 6.96 9.0¢ 9.00 9.10 0.000229 0.46 3588.91 1543.47 0.08
Reach-1 8810 1600.00 6.96 9.11 9.00 9.12 0.000224 Q.45 3619.70 1550.62 Q.08
Reach-1 8810 1600.00 6.96 8.10 9.00 9.10 0.000227 0.46 3602.62 1546.66 0.08
Reach-1 8809 1600.0G 9.00 9.09 910 0.000235 0.03 3549.96 1543.36 0.02
Reach-1 B80S 1600.00 9.00 9.09 9.10 0.000235 0.03 3549.96 1543.36 0.02
Reach-1 8808 1600.00 8.00 9.09 9.10 0.000235 0.03 3549 .96 1543.36 0.02
Reach-1 8809 1600.00 9.00 9.11 9.12 0.000230 0.04 3580.76 1550.50 0.02
Reach-1 8809 1600.00 9.00 2.10 9.10 0.000232 0.04 3563.67 1546.54 0.02
Reach-1 8803.63 1600.00 8.87 9.07 8.22 9.07 0.000205 0.05 3755.01 1596.74 0.02
Reach-1 8803.63* 1600.00 8.87 9.07 8.22 9.07 0.000205 0.05 3755.01 1596.74 0.02
Reach-1 B8803.63* 1600.00 8.87 9.07 8.22 9.07 0.000205 0.05 3755.01 1596.74 0.02
Reach-1 B8803.63" 1600.00 8.87 9.08 8.2 9.09 0.000200 0.06 3787.60 1602.28 [¢Xe7}
Reach-1 8803.63* 1600.00 8.87| 208 8.22 9.08 0.000203 0.05 3769.52 1599.21 0.02
Reach-1 B798.27* 1600.00 B8.75 9.05 8.05 9.05 0.000178 0.07 3976.16 1638.97 0.02
Reach-1 8798.27* 1600.00 8.75 9.05 8.05 9.05 0.000178 0.07 3976.16 1638.97 0.02
Reach-1 8798.27 1600.00 8.75 905 8.05 9.05 0.000178 0.07 3976.16 1638.97 0.02
Reach-1 8798.27" 1600.00 8.75 9.07 8.05 9.07 0.000174 0.07 4010.28 1644.43 0.02
Reach-1 B798.27* 1600.00 8.75 9.06 8.05 9.06 0.000176 0.07 3991.36 1641.40 0.02
Reach-1 8792.90* 1600.00 8.62 9.03 7.89 9.04 0.000154 0.08 4204 52 1679.30 0.02

Reach-1 8792.90* 1600.00 8.62 9.03 7.89 9.04 0.000154 0.08 4204 52 1679.30 0.02
Reach-1 8792.90* 1600.00 8.62 9.03 7.89 9.04 0.000154 0.08 4204.52 1679.30 0.02
Reach-1 8792.90 1600.00 8.62 9.06 7.89 9.06 0.000151 0.08 4240.07 1684.74 0.02
Reach-1 8792.90* 1600.00 8.62 9.04 7.89 9.05 0.000153 0.08 4220.36 1681.73 0.02
Reach-1 B787.54* 1600.00 8.49 9.2 7.72 902 0.000133 0.08 4446.25 1714.88 0.02
Reach-1 8787.54* 1600.00 8.49 9.2 7.72 9.02 0.000133 0.08 4446.25 1714.88 0.02
Reach-1 B787.54* 1600.00 8.49 S.a2 772 .02 0.000133 0,08 4446.25 1714.88 0.02
Reach-1 B787.54* 1600.00 8.49 9.04 7.72 9.04 0.000130 0.09 4483.08 1720.24 0.02
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Reach River Sta QTotal CitWS. | EG.Bev | EG. Slope Vel Chnl Flow Area | Top Width | Froude # Chl
(cfs) (ft) () (1i%] ) (futt) (ft/s) (saft) (ft)
Reach-1 B787.54* 1600.00 8.49 9.03 7.72 9.03 0.000132 0.08 4462 65 1717.27 0.02
Reach-1 878218 1600.00 8.36 9.01 7.56 9.01 0.000112 0.0 4694.31 1743.16 0.02
Reach-1 g782.18* 1600.00 8.36 9.01 756 9.1 0.000112 0.0¢ 469431 1743.16 0.02
Reach-1 B782.18* 1600.00 8.36 9.01 7.56 9.01 0.000112 0.09 4694.31 1743.16 0.02
Reach-1 8782.18" 1600.00 8.36 8.97 7.56 8.99 0.004127 0.52 1311.08 902 42 Q.12
Reach-1 g782.18* 1600.00 8.36 B.96 7.56 8.98 0.004224 0.51 1286.41 897.72 0.12
Reach-1 8776.81" 1600.00 8.24 8.95 7.39 8.97 0.003022 0.48 1461.49 945.62 0.10
Reach-1 8776.81" 1600.00 8.24 8.95 7.38 8.97 0.003022 0.48 1461.49 945.62 0.10
Reach-1 8776.81* 1600.00 8.24 8.95 7.39 8.97 0.003022 0.48 1461.4¢ 945.62 0.10
Reach-1 8776.81* 1600.00 B.24 8.91 7.39 8.93 0.003235 0.48 1425.73 936.61 0.11
Reach-1 8776.81* 1600.00 8.24 8.90 7.38 8.92 0.003316 049 1413.01 933.38 0.11
Reach-1 B8771.45* 1600.00 8.11| 7.22 7.22 7.56 0.163142 341.27 501.84 0.00
Reach-1 B771.45" 1600.00 8.11 7.22 7.22 7.56 0.163142 341.27 501.84 0.00
Reach-1 B771.45* 1600.00 8.1 7.2 .2 756 0.163142 341.27 501.84 0.00
Reach-1 B771.45* 1600.00 8.11 7.46 7.21 7.64 0.066086 473.58 578.74 0.00
Reach-1 8771.45° 1600.00 8.1 7.82 721 7.90 0.022437 695.09 660.60 0.00
Reach-1 8766.09* 1600.00 7.98 6.40 6.41 0.001329 1771.23 1054.85 0.00
Reach-1 8766.09* 1600.00 7.98 7.11 71 0.000487 2610.30 1308.57 0.00
Reach-1 B766.09" 1600.00 7.98 7.24 7.25 0.000409 2792.83 1350.83 0.00
Reach-1 8766.09" 1600.00 7.98 7.45 7.45 0.000319 3072.88 1398.98 0.00
Reach-1 8766.09" 1600.00 7.98 7.79 7.79 0.000216 3563.48 1480.44 0.00
Reach-1 876e0.72* 1600.00 7.81 6.28 6.29 0.001217 1829.67 1075.99 0.00
Reach-1 B760.72* 1600.00 7.81 7.06 7.07 0.000408 2789.61 1351.10 0.00
Reach-1 |a7e0.72* 1600.00 7.81 7.21 721 0.000342 2986.41 1384.85 0.00
Reach-1 |s760.72* 1600.00 7.81 7.42 7.42 0.000266 3284.69 1434.49 0.00
Reach-1 8760.72* 1600.00 7.81 7.77 7.77 0.000180 3800.79 1516.54 0.00
Reach-1 8755.36" 1600.00 7.73 6.17 6.18 0.001090 1904.59 1102.64 0.00
Reach-1 8755.36* 1600.00 7.73 7.03 7.03 0.000340 2986.22 1383.03 0.00
Reach-1 8755.36" 1600.00 7.73 718 7.18 0.000284 3195.77 1417.41 0.00
Reach-1 8755.36" 1600.00 7.73 7.39 | 7.40 0.000222 3510.50 1467.54 0.00
Reach-1 8755.36" 1600.00 7.73 775 7.75 0.000151 0.01 4050.79 1607.23 0.01
Reach-1 8750 1600.00 7.5G 6.07 6.08 0.001003 1991.07 113573 0.00
Reach-1 8750 1600.00 7.50 7.00 7.00 0.000290 3193.10 1413.59 0.00
Reach-1 8750 1600.00 7.50 7.15 7.15 0.000243 3414.32 1448.60 0.00
Reach-1 8750 1600.00 7.50 7.37 7.38 0.000189 3744.13 1489.28 0.00
Reach-1 8750 1600.00 7.50 7.74 7.74 0.000130 0.03 4312.03 1652.52 0.2
Reach-1 8744.44" 1600.00 7.39 597 5.98 0.001068 1948.13 1154.87 0.00
Reach-1 B8744.44° 1600.00 7.39 6.97 6.97 0.000274 3309.15 1504.40 0.00
Reach-1 874444~ 1600.00 7.39 7.13 7.13 0.000227 3551.64 1544.58 0.00
Reach-1 8744.44" 1600.00 7.39 7.36 7.36 0.000176 3911.52 1602 35 0.00
Reach-1 B8744.44~ 1600.00 7.39 773 173 0.000121 0.05 4563.60 1868.94 0.2
Reach-1 8738.88" 1600.00 7.28 5.86 5.87 0.001146 1898.94 1162.29 0.00
Reach-1 B8738.88* 1600.00 7.28 6.94 6.95 0.000256 3453.74 1614.63 0.00
Reach-1 8738.88" 1600.00 7.28 71 711 0.000213 3723.96 1710.25 0.00
Reach-1 8738.88" 1600.00 7.28 7.34 7.34 0.000184 4141.10 1841.01 0.00
Reach-1 8738.88* 1600.00 7.28 7.71 7.72 0.000107 0.06 4857.02 1923.93 0.02
Reach-1 8733.33* 1600.00 7.47 5.75 5.76 0.001256 1834.00 1159.74 0.00
Reach-1 8733.33" 1600.00 717 6.92 6.92 0.000240 3642.41 1857.93 0.00
Reach-1 8733.33" 1600.00 7.7 7.0 7.08 0.000194 3857.34 1882.98 0.00
Reach-1 8733.33* 1600.00 7.7 733 7.33 0.000145 0.02 4411.34 1971.59 0.a2
Reach-1 B8733.33* 1600.00 7.7 7.71 7.7 0.000094 0.06 5160.64 1979.35 0.02
Reach-1 B727.77" 1600.00 7.06 5.62 5.63 0.001397 1757.11 1153.21 0.00
Reach-1 B27.77 1600.00 7.06 6.90 6.90 0.000214 3880.19 1925.94 0.00
Reach-1 87271.77 1600.00 7.06 7.07 7.07 0.000171 4221.53 1830.98 0.00
Reach-1 B727.77* 1600.00 7.06 7.31 7.32 0.000127 0.04 4704.83 2029.98 0.02
Reach-1 B727.77" 1600.00 7.06 7.70 770 0.000083 0.07 5487.29 2047.67 0.02
Reach-1 8722.22* 1600.00 6.94 5.48 5.49 0.001580 1675.61 938.15 0.00
Reach-1 87222 1600.00 6.94 6.88 6.88 0.000187 4158.57 1986.19 0.00
Reach-1 B722.22" 1600.00 6.94 7.06 7.06 0.00014g Q.01 4508.99 2091.07 0.01
Reach-1 872> 1600.00 6.94 7.30 7.30 0.000111 0.05 §025.27 2100.78 Q.02

1



Reach River Sta Q Total MinChE | WS Bev | CrtW.S. | EG. Bev | EG. Slope | Vel Chnl Flow Area | Top Width | Froude # Chl
(cfs) () (ft) () (ft) (ft/f) (ftss) (saft) Y]
Reach-1 g722.22" 1600.00 6.94 7.69 7.69 0.000072 0.07 5843.62 2119.50 0.02
Reach-1 B716.66" 1600.00 6.83 531 533 0.001844 1603.61 820.27 0.00
Reach-1 8716.66" 1600.00 6.83 6.86 6.87 0.000162 4458.06 2052 44 0.00
Reach-1 8716.66" 1600.00 6.83 7.04 7.04 0.000129 0.03 4837.13 2182.23 0.02
Reach-1 B716.66" 1600.00 6.83 7.29 7.28 0.000096 0.06 8377.77 2168.02 0.02
Reach-1 B8716.66" 1600.00 6.83 7.68 7.68 0.000062 0.07 622717 2177.07 0.02
Reach-1 B8711.11* 1600.00 6.72 512 513 0.002325 1503.40 858.38 0.00
Reach-1 B711.11* 1600.00 6.72 6.85 6.85 0.000139 0.01 4782.15 2213.54 0.01
Reach-1 8711.11° 1600.00 6.72 7.03 7.03 0.000111 0.04 5184.93 2218.05 0.02
Reach-1 B711.11~ 1600.00 8.72 7.28 7.29 0.000082 0.06 5746.00 222432 0.2
Reach-1 B711.11* 1600.00 6.72 7.68 7.68 0.000054 0.07 6623.96 2234.10 0.01
Reach-1 8705.55" 1600.00 6.61 4.84 4.87 0.003420 1347.72 85222 0.00
Reach-1 B705.55” 1600.00 6.61 6.84 6.84 0.000118 0.03 5140.33 2268.56 0.02
Reach-1 B8705.55* 1600.00 6.61 7.02 7.02 0.000084 0.05 5568.72 2773.64 0.02
Reach-1 8705.55~ 1600.00 6.61 7.28 7.28 0.000070 0.06 6139.49 2280.57 0.02
Reach-1 B705.55* 1600.00 6.61 7.67 7.67 0.000046 0.07 7045.32 2291.15 0.01
Reach-1 8700 1600.00 6.50 3.60 3.60 3.88 0.141312 376.58 623.27 0.00
Reach-1 B700 1600.00 6.50 6.83 3.60 6.83 0.000100 0.04 5517.38 2323.62 0.02
Reach-1 8700 1600.00 6.50 7. 3.60 7.02 0.000080 0.06 5950.68 2329.01 0.02
Reach-1 8700 1600.00 6.50 7.27 3.60 7.27 0.000060 0.07 6550.39 2336.46 0.01
Reach-1 8700 1600.00 6.50 7.67 3.60 767 0.000040 0.07 7483.33 2347.9¢ 0.01




HEC-RAS Plan: roadsm_11-9 River RIVER-1 Reach: Reach-1

Reach River Sta Profile QTotal Min Ch EI W.S.Elev | CritW.s. EG.Elev | EG. Slope Vel Chnl | Flow Area | Top Width Froude # Chi
(cfs) [0 U] tis] () () (ftfs) (sq ft) ]

Reach-1 10721 PF1 300.00 9.51 1220 11.50 1221 0.000064 0.35 896.83 901.55 0.05
Reach-1 10721 PF 2 500.00 9.51 1207 1207 1208 0.000266 0.68 779.13 855.38 0.09
Reach-1 10721 PF3 600.00 9.51 1207 12.07 1208 0.000383 0.83 778.10 856.37 0.11
Reach-1 10721 PF4 1000.00 9.51 1269 12.07 1270 0.000156 0.63 1562.81 1212.48 0.07
Reach-1 10721 PF 5 1400.00 9.51 13.01 1207 13.02 0.000157 0.69 1965.83 1317.64 0.08
Reach-1 10721 PF#6 1600.00 9.51 13.13 1207 13.14 0.000158 0.72 2121.95 1317.90 0.08
Reach-1 10721 PF#7 2000.00 9.51 13.37 1207 13.38 0.000155 0.75 2434.12 1318.42 0.08
Reach-1 10721 PF#8 2500.00 9.51 13.75 1207 13.76 0.000128 0.74 2939.38 1319.26 0.07
Reach-1 10671.6* PF 1 300.00 9.43 11.60 11.44 1214 0.024547 5.90 50.83 35.14 0.86
Reach-1 10671.6" PF2 500.00 9.43 11.9¢ 11.99 12.00 0.000299 0.73 749.44 838.20 0.10
Reach-1 10671.6" PF3 600.00 9.43 11.99 11.99 12.00 0.000431 0.87 749.41 839.19 012
Reach-1 10671.6* PF4 1000.00 9.43 1269 11.99 1269 0.00015¢ 0.65 1593.59 1221.13 0.08
Reach-1 10671.6* PFS 1400.00 9.43 13.00 11.99 13.01 0.000161 0.71 1999.29 1328.00 0.08
Reach-1 10671.6* PHi#6 1600.00 9.43 13.12 11,99 1313 0.000163 0.74 2156.58 1328.28 0.08
Reach-1 10671.6* PF#7 2000.00 9.43 13.36 11.99 13.37 0.000160 0.77 2471.40 1328.84 0.08
Reach-1 10671.6* PF#3 2500.00 9.43 13.74 11.99 1375 0.000132 0.76 298224 1328.74 0.07
Reach-1 10622.3" PF 1 300.00 9.35 11.96 11.39 11.96 0.000102 0.43 764.37 841.79 0.06
Reach-1 10622.3* PF2 500.00 9.35 11.91 11.91 11.92 0.000336 0.76 72216 827.73 0.10
Reach-1 10622.3* PF3 600.00 9.35 11.91 11.91 11.92 0.000483 0.92 72213 827.72 0.12
Reach-1 10622.3* PF 4 1000.00 9.35 12.68 11.91 12.69 0.000154 0.65 1627.37 1229.02 0.07
Reach-1 10622.3* PFS 1400.00 9.35 13.00 11.91 13.00 0.00015¢ 0.72 2035.38 1337.18 0.08
Reach-1 10622.3* PF#6 1600.00 9.35 13.12 1.91 13.12 0.000161 0.74 2193.76 1338.44 0.08
Reach-1 10622.3* PR 2000.00 9.35 13.38 1.9 1336 0.000159 0.78 2511.12 1339.03 0.08
Reach-1 10622.3* PF#8 2500.00 9.35 13.74 11.91 13.75 0.000131 0.77 3027.50 1340.01 0.07
Reach-1 10572.9* PF1 300.00 9.27 11.95 11.34 11.96 0.00008¢ 0.41 801.74 854.37 0.05
Reach-1 10572.9* PF2 500.00 9.27 11.83 11.83 11.83 0.000378 0.80 695.06 817.02 0.11
Reach-1 10572.9* PF3 600.00 9.27 11.83 11.83 11.84 0.000544 0.97 695.03 817.01 013
Reach-1 10572.9* PF 4 1000.00 9.27 1267 11.83 1268 0.000146 0.64 1663.96 1232.47 0.07
Reach-1 10572.9* PFS 1400.00 9.27 12.99 11.83 13.00 0.000152 0.71 2073.43 1344.75 0.08
Reach-1 10572.9* PF#6 1600.00 9.27 13.11 11.83 13.12 0.000155 0.74 2232.82 1343.28 0.08
Reach-1 10572.9* PF#7 2000.00 9.27 13.35 11.83 13.36 0.000154 0.78 255261 1348.92 0.08
Reach-1 10572.9* PF#8 2500.00 9.27 13.73 11.83 13.74 0.000128 0.77 3074.37 1349.98 0.07
Reach-1 10523.6* PF 1 300.00 9.19 11.95 11.28 11.95 0.000077 0.38 840.29 864.59 0.05
Reach-1 10523.6* PF 2 500.00 9.19 11.75 11.75 11.78 0.000419 0.84 669.16 802.59 012
Reach-1 10523.6* PF3 600.00 9.19 11.75 11.75 11.77 0.000585 1.00 675.94 805.21 0.14
Reach-1 10523.6* PF 4 1000.00 9.18 1267 11.75 1267 0.000135 0.63 1708.39 1233.37 0.07
Reach-1 10523.6* PFS 1400.00 9.19 1298 1.75 1299 0.000143 0.70 2117.43 1344.29 0.07
Reach-1 10523.6* PF#6 1600.00 9.19 13.10 11.75 13.11 0.000147 0.73 2276.86 1351.09 0.07
Reach-1 10523.6* PF#7 2000.00 9.1¢ 13.34 11.75 1335 0.000147 0.77 2697.62 1354.06 0.08
Reach-1 10523.6" PF#8 2500.00 9.19 13.73 11.75 1374 0.000123 0.76 3123.53 1358.92 0.07
|

|React-1 10474.3* PF1 300.00 9.10 11.24 11.22 11.88 0.03239¢ 6.42 46.72 34.89 0.98
|Reach-1 10474.3* PF2 500.00 9.10 11.66 11.66 11.67 0.000468 0.88 641.47 785.87 0.12
Reach-1 10474.3° PF3 600.00 9.10 11.73 11.66 11.74 0.000536 0.96 693.55 806.46 013
Reach-1 10474.3* PF4 1000.00 .10 12.66 11.66 1267 0.000125 0.61 1754.72 1238.55 0.07
Reach-1 10474.3* PF5 1400.00 9.10 1298 11.66 1299 0.000134 0.69 2164.73 134833 0.07
Reach-1 10474.3* PF#6 1600.00 9.10 13.10 11.66 13.10 0.000138 0.72 2324.58 1356.78 0.07
Reach-1 10474.3° PR#7 2000.00 9.10 13.33 11.66 13.34 0.000138 0.76 2646.60 1358.09 0.07
Reach-1 10474.3* PF#8 2500.00 9.10 13.72 11.68 13.73 0.000118 0.7 3175.58 1362.86 0.07
Reach-1 10424.9° PF1 300.00 9.02 11.65 11.15 11.66 0.000142 0.49 672.24 750.68 0.07
Reach-1 10424.9* PF2 500.00 9.02 11.58 11.58 11.58 0.000505 0.91 618.26 768.16 0.13
Reach-1 10424.9* PF3 600.00 9.02 11.71 11.58 11.72 0.000471 0.91 716.84 308.82 012
Reach-1 10424.9* PF4 1000.00 9.02 1266 11.58 1266 0.000113 0.59 1808.83 1246.83 0.06
Reach-1 10424.9* PFS 1400.00 9.02 1297 11.58 1298 0.000123 0.66 2220.62 1354.71 0.07
Reach-1 10424.9* PF#6 1600.00 9.02 13.0¢ 11.58 13.10 0.000128 0.70 2381.10 1364.67 0.07
Reach-1 10424.9* PF#7 2000.00 9.02 13.33 11.58 13.34 0.000130 0.74 2704.89 1366.55 0.07
Reach-1 10424.9* PF#8 2500.00 9.02 13.72 11.58 13.73 0.000110 0.73 3237.87 1369.66 0.07
Reach-1 10375.6* PF1 300.00 8.94 11.65 11.10 11.65 0.000118 0.46 707.13 796.34 0.06
Reach-1 10375.6° PF 2 500.00 8.94 11.50 11.50 11.51 0.000539 0.93 585.30 747.04 0.13
Reach-1 10375,6* PF3 600.00 8.94 11.69 11.50 11.70 0.000411 0.86 741.24 810.78 0.11
Reach-1 10375.6* PF 4 1000.00 8.94 1265 11.50 1266 0.000102 0.57 1861.75 1255.11 0.06
|Reach-1 10875.6" PF 35 1400.00 8.94 1297 11.50 1297 0.000113 0.64 2275.49 1362.38 0.07
|Reach-1 10375.6* PF#6 1600.00 8.94 13.08 11.50 13.09 0.000118 0.68 2436.72 1373.84 0.07
Reach-1 10375.6* PF#7 2000.00 8.94 13.32 11.50 13.33 0.000121 0.72 2762.55 1375.44 0.07
Reach-1 10375.6" PF#8 2500.00 8.94 13.71 11.50 13.72 0.000104 0.72 3299.88 1378.07 0.07
Reach-1 10326.3° PF 1 300.00 8.86 11.64 11.04 11.65 0.000085 0.41 74479 803.37 0.06
|Reach-1 10326.3* PF2 500.00 8.86 11.48 11.42 11.49 0.000447 0.85 619.46 746.45 0.12
Reach-1 10326.3* PF3 600.00 8.86 11.67 11.42 11.68 0.000347 0.80 769.76 814.23 0.11
Reach-1 10326.3* PF 4 1000.00 8.86 1265 11.42 1265 0.000091 0.54 1917.68 1264.07 0.06




HFEC.RAS Plan' roadsm 11-@ River B

IVER-1

ch-1 (Caontinued)

Reach River Sta Profile Q Total Min Ch El W.S.Blev | CritW.S. EG.Elev | EG. Slope Vel Chnl | Flow Area | Top Width Froude # Chi
(cfs) (tt) (9 ] (3] (i) (fi's) (sq ft) (ft
Reach-1 10326.3* |PF5 1400.00 8.86 12.96 11.42 1297 0.000102 0.62 2333.57 1370.82 0.06
Reach-1 10326.3* |PF¥6 1600.00 8.86 13.08 11.42 13.09 0.000108 0.65 249561 1383.66 0.06
Reach-1 10326.3* |PF¥7 2000.00 8.86 13.32 11.42 13.33 0.000111 0.70 2823.59 1385.05 0.07
Reach-1 10326.3° |PF#8 2500.00 8.86 13.71 11.42 13.72 0.000096 0.70 3365.69 1387.35 0.06
Reach-1 10277 PF 1 300.00 8.78 11.64 10.98 11.64 0.000082 0.39 782.38 810.67 0.05
Reach-1 10277 PF2 500.00 8.78 11.46 11.34 11.47 0.000394 0.31 645.56 745.31 0.11
Reach-1 10277 PF3 600.00 8.78 11.66 11.34 11.67 0.000310 0.76 799.24 818.36 0.10
Reach-1 10277 PF4 1000.00 8.78 1264 11.34 1265 0.000085 0.53 1974.41 1273.58 0.06
Reach-1 10277 PF5 1400.00 8.78 12.96 11.34 1297 0.000096 0.61 239260 1379.87 0.06
|Reach-1 10277 PF#6 1600.00 8.78 13.08 11.34 13.08 0.000101 0.64 2555.50 1394.00 0.06
Reach-1 10277 PFR#7 2000.00 8.78 13.31 11.34 13.32 0.000105 0.68 2885.74 1385.23 0.06
Reach-1 10277 PF#8 2500.00 8.78 13.70 11.34 13.71 0.000090 0.68 343266 1397.27 0.06
Reach-1 10225.6* PF1 300.00 8.73 11.63 10.92 11.64 0.000248 0.70 920.97 941.99 0.09
|Reach-1 102256 |PF2 500.00 8.73 11.43 11.22 11.44 0.001364 1,54 663.03 74035 0.21
Reach-1 102256 |PF3 600.00 873 11.64 11.22 11.65 0.000986 1.39 923.60 942.98 0.18
|Reach-1 102256 |PF4 1000.00 8.73 1264 11.22 1264 0.000306 1.03 2036.25 1277.06 0.1
Reach-1 10225.6* |PF5 1400.00 8.73 1295 11.22 12.96 0.000357 119 2453.95 138215 0.12
Reach-1 102256 |PF#6 1600.00 8.73 13.07 11.22 13.08 0.000390 1.28 2617.25 1421.12 0.12
Reach-1 10225.6" |PF#7 2000.00 8.73 13.30 11.24 13.31 0.000417 1.38 2956.63 1436.57 0.13
Reach-1 10225.6* |PF#8 2500.00 8.73 13.70 11.36 13.71 0.000370 1.40 3521.91 1439.17 0.12
Reach-1 10174.3° |PF1 300.00 8.68 10.86 10.86 11.52 0.034055 6.54 45.85 34.40 1.00
Reach-1 10174.3* |PF2 500.00 8.68 11.37 11.10 11.36 0.001389 1.57 659.03 725.15 0.21
Reach-1 10174.3* |PF3 600.00 8.68 11.59 11.10 11.60 0.000941 1.39 94210 947.93 0.18
Reach-1 10174.3° |PF4 1000.00 8,68 12.62 11.10 1263 0.000278 1.00 2090.93 1278.12 0.10
Reach-1 10174.3* |PF5 1400.00 8.68 1294 11.10 1294 0.000327 1.16 2505.77 138211 0.1
Reach-1 101743 |PF#6 1600.00 8.68 13.05 11.10 13.06 0.00035¢9 1.25 2667.10 1420.50 0.12
Reach-1 10174.3*  |PF#7 2000.00 8.68 13.29 11.19 13.29 0.000394 1.37 3009.67 1477.42 0.13
Reach-1 10174.3*  |PF#8 2500.00 8.68 13.68 11.31 13.69| 0.000344 1.37 3594.41 1480.68 0.12
|Reach-1 10123.* PF1 300.00 8.62 10.98 10.78 11.00| 0.001470 1.46 443.98 610.51 0.21
Reach-1 10123.* PF2 500.00 8.62 11.30 10.98 11.32] 0.001387 1.58 656.39 715.74 0.21
Reach-1 10123.* PF3 600.00 8.62 11.55 10.98 11.56| 0.000877 1.37 964.10 958.12 017
|Reach-1 10123.* PF4 1000.00 8.62 12.61 10.98 1262 0.000248 0.97 2151.86 1279.43 0.10
Reach-1 10123 PF5 1400.00 8.62 1292 10,98 1293 0.000296 1.13 2564.06 138259 0.1
Reach-1 10123.* PF#6 1600.00 8.62 13.04 11.02 13.04 0.000326 1.21 2723.47 1420.44 0.11
Reach-1 10123 PF#7 2000.00 8.62 13.27 11.13 13.28 0.000365 1.34 3064.19 1498.14 012
Reach-1 10123.* PF#8 2500.00 8.62 13.67 11.26 13.68 0.000319 1.34 3667.80 1521.85 012
Reach-1 10071.6* |PF1 300.00 8.57 10.92 10.28 10.93 0.001423 1.46 444.90 601.21 0.21
Reach-1 10071.6* |PF2 500.00 8.57 11.24 10.45 11.25 0.001321 1.56 657.64 706.00 0.21
Reach-1 10071.6* |PF3 600.00 8.57 11.51 10.52 11.52 0.000753 1.29 994.89 948.34 0.16
Reach-1 10071.6* |PF4 1000.00 8.57 1260 10.72 1261 0.000212 0.91 2219.64 1283.73 0.09
Reach-1 10071.6* |PF5 1400.00 8.57 1291 10.88 1292 0.000256 1.07 2630.19 1385.38 0.10
Reach-1 10071.6* |PF#6 1600.00 8.57 13.02 10.85 13.03 0.000283 1.15 2788.07 1422.38 0.11
Reach-1 10071.6* |PF#7 2000.00 8.57 13.25 11.06 13.26 0.000319 1.27 3126.63 1498.64 0.12
|Reach-1 10071.6° |PF#8 2500.00 8.57 13.65 11.19 13.66 0.000285 1.28 3744.15 1562.54 0.11
Reach-1 10020.3* |PF1 300.00 852 10.85 10.18 10.86 0.001348 1.44 448.58 593.41 0.20
Reach-1 10020.3* |PF2 500.00 8.52 11.19 10.38 11.20 0.001007 1.39 792.65 833.81 0.18
Reach-1 10020.3* |PF3 600.00 8.52 11.48 10.45 11.4¢ 0.000630 1.21 1049.84 918.65 0.15
Reach-1 10020.3° |PF4 1000.00 8.52 12.59 10.65 1260 0.000181 0.86 2293.09 1288.65 0.08
Reach-1 10020.3* |PF5 1400.00 8.52 1290 10.81 1290 0.000221 1.01 2701.44 1385.53 0.09
Reach-1 10020.3* |PF#6 1600.00 8.52 13.01 10.87 13.02 0.000246 1.09 2857.68 142212 0.10
Reach-1 10020.3* |PF#7 2000.00 8.52 13.24 10.99 13.25 0.000280 1.21 3193.80 1487.37 0.11
Reach-1 10020.3* |PF#8 2500.00 8.52 13.64 11.12 13.656 0.000257 1.24 3818.77 160272 0.11
Reach-1 9969.* PF1 300.00 8.47 10.79 10.0¢ 10.80 0.001233 1.40 452.80 584.29 0.20
Reach-1 9969.* PF2 500.00 8.47 11.15 10.2¢ 11.16 0.000828 1,28 841.66 846.48 0.17
Reach-1 9969.* PF3 600.00 8.47 11.46 10.36 11.47 0.000503 1.12 1116.45 930.80 0.13
Reach-1 9969.* PF4 1000.00 8.47 1259 10.56 1259 0.000148 0.80 2368.95 1296.24 0.08
Reach-1 99697 PF5 1400.00 8.47 12.89 10.73 12.90 0.000183 0.94 2775.89 1385.86 0.09
Reach-1 9969.* PF#6 1600.00 8.47 13.00 10.80 13.01 0.000205 1.01 2930.73 142244 0.09
Reach1 9969." PF#7 2000.00 8.47 13.23 1091 13.24 0.000234 1.13 3264.92 1498.36 0.10
Reach-1 9969.* PF#8 2500.00 8.47 13.63 11.07 13.64 0.000221 1.17 389275 1629.90 0.10
Reach-1 9917.66* |PF1 300.00 8.41 10.74 9.99 10.75 0.001068 1.34 464.43 582.34 0.18
Reach-1 9917.66* |PF2 500.00 8.41 1112 10.21 11.12 0.000652 1.18 903.64 860.19 015
Reach-1 9917.66* |PF3 600.00 8.41 11.44 10.28 11.44 0.000393 1.01 1194.41 945.25 0.12
|Reach-1 9917.66* PF4 1000.00 8.41 1258 10.45 1258 0.000122 0.74 245283 1302.06 0.07
Reach-1 9917.66° |PF5 1400.00 8.41 12.88 10.65 12.89 0.000151 0.87 2858.79 1383.83 0.08
Reach-1 9917.66" |PF#6 1600.00 8.41 12.99 10.71 13.00 0.000163 0.94 301216 1420.73 0.08
Reach-1 9917.66* |PF#7 2000.00 8.41 13.22 10.83 13.23 0.000196 1.05 3344.23 1497.51 0.09
Reach-1 9017.66* |PF#8 2500.00 8.41 13.62 10.96 13.63 0.000186 1.08 3973.16 1631.69 0.09




HEC-RAS Plan: 11.9 River: RIVER.1 Reach: Reach-1 (Cantinued)
Reach River Sta Profile Q Total Min ChEl W.S, Elev CntW.S. EG.Bev | EG. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) ) ) ) ) ) ftis) (safy ®
Reach-1 8866.33* PF1 300.00 8.36 10.70 988 10.71 0.000898 1.26 478.97 58273 017
Reach-1 9866.33" PF2 500.00 835 11.08 1012 11.10 0.000495 1.08 §975.53 878.41 013
Reach-1 9865.337 PF3 600.00 8,36 11.42 10.18 11.43 0.000297 0.91 1261.16 961.84 0.10
Reach-1 986633 PF4 1000.00 838 12.58 10.41 1258 0.000091 0.65 2551.11 1249.34 0.06
Reach-1 9866.33* PFS 1400.00 8.36 1288 1057 1288 0.000118 078 2848.03 138077 0.07
Reach-1 9866.33" PF#S 1600.00 8.36 12.99 1063 12.99 0000133 0,85 3100.85 141732 0.08
Reach-1 9866.33* PF#T 2000.00 8.36 13.21 1075 13.22 0.000155 095 3430.82 148540 Q.08
Reach-1 9865.33° PFEE 2500.00 8.35 13.61 10.85 13.62 0.000149 099 4060.15 1633.88 0.08
| Reach-1 2815 PF1 300.00 83 10.66 9.81 10,67 0.000716 1.16 500.44 585.71 015
Reach-1 8815 PF2 500.00 831 11.07 10.03 11.08 0.000365 094 1059.00 896.47 0.1
Reach-1 9815 PF3 600.00 8.31 11.41 10.09 11.42 0.000220 0.81 1377.54 §79.49 0.08
Reach-1 9815 PF 4 1000.00 831 1257 10.32 1257 0.000070 058 267271 124798 0.05
Reach-1 5815 PFS 1400.00 831 12.87 10.48 1285 0.000088 0.69 3057.92 132751 0.06
Reach-1 9815 PF#8 1600.00 831 1298 10.55 1299 0.000100 0.75 320422 1379.65 0.07
Reach-1 9815 PF#E7 2000.00 83 1321 1066 132 0.000122 0.86 3527.85 148252 0.07
Reach-1 9815 PF¥8 2500.00 831 1361 10.74 1362 0.000118 0.90 415383 1628.95 0.07
Reach-1 a763." PF1 300.00 689 10.64 9.48 10.65 0.000489 095 55284 B41.97 0.13
| Reach-1 |97$3.‘ PF2 500.00 6.89 11.05 .71 11.08 0.000462 1.05 850.50 737.61 Q.13
Reach-1 iQ?BS.' PF3 '600.00 6.89 11.40 9.84 11.41 0.000214 Q079 185277 118815 a.09
Reach-1 fQ?BS.' PF4 1000.00 6.89 1257 10.13 1257 0.000086 0.65 3065763 1459.03 0.06
Reach-1 9763 PFS 1400.00 6.89 12.87 10.32 1287 0.000118 0.80 3526.54 1604.57 0.07
Reach-1 8763 PF#s 1600.00 6.89 1288 1037 1288 0.000137 0.85 3701.49 1647.00 Q.08
Reach-1 8763 PF#T 2000.00 6.89 1320 1053 13.21 0.000784 0.99 4080.26 1723.38 0.08
Reach-1 9763." Prag 2500.00 6.88 13.60 10.71 13.61 0.000163 1.05 480223 1861.05 0.08
I
Reach-1 J9711 PF1 300.00 547 1063 871 1063 0.000268 0.85 65538 586.67 0.10
Reach-1 JQ‘?“H PF2 500.00 5.47 11.04 9.15 11.04 0.000374 0.93 928.04 731.45 0.1
Reach-1 IQ?‘H PF3 600,00 547 11.39 934 11.40 0.000276 0.85 1205.13 828.76 0.10
Reach-1 9711 PF4 1000.00 547 1257 976 1257 0.000074 0.59 3550.76 1635.00 0.05
Reach-1 9711 PFS 1400.00| 547 12.86 10.03 1287 0.000106 0.74 4064.67 1825.30 0.07
Reach-1 9711 PFi#s 1800.00 547 1297 10.11 1288 0.000122 0.82 426223 1870.67 0.07
Reach-1 9711 PF#T 200000 54T 13.20 10.28 13.20 0.000147 093 4689.42 1947.59 0.08
Reach-1 711 PF#s 2500.00 547 13.60 10.73 13.60 0.000149 089 5501.87 2077.33 0.08
Reach-1  |9700 Bridge|
Reach-1 9660 PF1 300.00 742 10.48 852 10.48 0.000117 051 99226 1222 0.06
Reach-1 9660 PF2 500.00 742 10.75 8.68 10.76 0.000205 0.73 1163.69 64334 0.08
Reach1 9680 PF3 &00.00 7.42 11.14 874 11.15 0.000166 0.72 142314 890.50 0.08
Reach-1 9660 PF 4 1000.00 742 12,06 895 1206 0.000078 0.60 352627 1653.64 0.06
Reach-1 9660 PFS 1400.00 742 1212 9.14 1212 0.000143 081 3616.85 1668.07 0.08
Reach-1 9650 PF#S 1600.00 7.42 1215 9.19 1215 0.000179 Q.82 3870.72 1677.32 0.09
Reach-1 9660 PFE#T 2000.00 742 1222 9.37 1223 0.000256 1.11 3791.41 1697.86 0.10
Reach-1 9660 PF#8 2500.00 742 12.32 a57 1233 0.000354 1.33 396184 1726.44 0.12
Reach-1 9637.5* PF1 300.00 741 10.47 871 1048 0.000153 0.63 876.20 S77.47 0.08
Reach-1 9637.5* PF2 500.00 741 10.74 888 10.75 0.000332 0.90 103433 601.58 a1
Reach-1 9637.5* PF3 600.00 741 11.13 8.95 11.14 0.000261 0.88 1283.26 679.51 0.10
Reach-1 9637.5" PF 4 1000.00 741 12.08 9.20 1206 0.000107 0.69 3278.91 1617.69 0.07
Reach-1 9637.5* PF5 1400.00 741 1211 9.35 1212 0.000195 0.94 335313 1629.35 0.09
Reach-1 9637.5* PF#s 1600.00 741 1214 8.46 1215 0.000244 1.06 3413.22 1634.91 010
Reach-1 9637.5° PF#7 2000.00 741 1221 9.65 122 0,000348 1.28 3525.35 1647.28 0,12
Reach-1 lsas?.S' PFis 2500.00 741 12,30 983 1232 0.000480 153 3683.45 1665.11 0.14
|Reach-1 S815." PF1 300.00 7.40 10.46 8.89 10.47 0.000282 0.72 785.61 54169 0.08
|Reach-1 9615.* PF2 500.00 7.40 10.73 2.06 10.73 0.000454 1.02 210.02 560.88 0.13
Reach-1 9615 PF3 500.00 740 1112 912 11.13 0.000344 08 1154.85 708.25 0.11
Reach-1 5615 PF4 1000.00 7.40 12.05 9.36 12.06 0.000127 0.74 3054.87 1556.93 0.07
Reach-1 9615.* PFS 1400.00 740 1210 954 1211 0.000233 1.01 313098 1566.23 010
Reach-1 2615 PF#s 1600.00 7.40 1213 9.84 12.14 0.000252 1.14 3176.40 1571.76 011
Reach-1 9615.* PFR¥T 2000.00 7.40 12.20 a8 12z 0.000416 1.38 327837 1584.09 0.13
Reach-1 9615* PF&#8 2500.00 T.40 1229 10.02 1230 0.000575 1.65 34229 1601.41 015
Reach-1 §562.5* PF1 300.00 7.38 10.45 9.05 10,45 0.000388 0.84 680.15 S05.91 on
Reach-1 9592 5% PF2 500.00 7.39 10.71 923 10,72 0.000841 147 79284 556.07 0.15
Reach-1 8592 5* PF3 500.00 7.39 11.11 930 11.12 0.000454 1.10 1064.83 781.62 0.13
Reach-1 9592.5* PF4 1000.00 7.39 12.05 953 1205 0.000151 0.80 2849.32 1498.69 0.08
Reach-1 9592.5% PFS 140000 739 1209 9.71 1210 0.000277 1.09 291695 1507.38 011
Reach-1 |95925‘ PFr#s 1600.00 7.38 1212 9.81 1213 0.000347 1.23 2957 .47 151256 0.12
Reach-1 19@25‘ PFET 2000.00 7.39 1218 10.0 1218 0.000458 1.48 3048.78 152417 0.14
Reach-1 }95925' PF#8 2500.00 739 1227 10,22 1228 0.000890 1.78 317896 1540,57 017
|Reach-1 |95?D,‘ PF1 300.00 7.37 10.43 9.19 10,44 0,000580 099 558,46 480.02 0.14

o



HEC-RAS Plan: roadsm 11-Q River: R - : h-1 (Continued)
Reach | RiverSta | Profle | QTotel | MinChEl | W.S.EHev | CritW.S. | EG.Elev | EG. Slope | VelChnl | FlowArea | TopWidth | Froude#Chl
(cts) (® ) L] ® () (ftfs) (s f) "
Reach-1 _ [9570.° PF2 500.00 7.37 10.63 9.42 10.69)  0.000944 1.37 694.99 85351 0.18
Reach-1 _ |9570.° PF3 600,00 7.37 11.09 9.47 1110 0.0003%0 1.00] 138877| 124643 0.12
Reach-1 (9570 PF4 1000.00 7.37 12.04 9.69 1205  0.000179 088] 267702]  1508.44 0.08
[Reach-1  [s570." PF5 1400.00 757 12.08 9.91 12.08| 0000336 118  273845| 156837 0.12
Reach-1  |B570.° PFHE 1600.00 7.37 1211 1003 1212] 0000427 1.34]  2Z77680) 160417 0.13
Reach-1 _ |9570." PF#T 2000,00 7.37 1216 10.20 1218] 0000614 163] 288508 162891 0.16
Reach-1 _ |9570.% PF#8 2500,00 737 12.24 10.39 12.26]  0.000853 195] 299310[ 165633 019
Reach-1  |9547.5" |PF1 300,00 7.35 10.41 9.35 10.42]  0.000944 1.20] 47899 591.58 047
Reach-1  |9547.5°  [PF2 500.00 7.36 1063 984 1065 0.001408 1.59 619.77 651.56 0.21
Reach-1  |95475" |PF3 600.00 7.38 11.08 9.72 11.09]  0.000504 111 127202] 124962 0.13
Reach-1  [9547.5°  [PF4 1000.00 7.36 1204 9.87 12.04] 0000156 088 262965 154496 0.09
Reach-1  [9547.5° |PF5 1400.00 7.36 1207 10.12 1208]  0.000361 1.20]  288437| 154856 0.12
Reach-1  [9547.5°  |PF#6 1600.00 7.3 1210 10.23 1210]  0.00045¢ 135] 271739 155137 013
Reach-1  |9547.5°  |PF#7 2000.00 7.36 1214 10.43 1216]  0.000654 1.64]  279285) 155686 0.16
Reach-1  [9547.5°  |PF#8 250000 7.36 1221 10,60 1223] 0000911 197]  290238] 156480 0.19
Reach-1 _ |9525 PF1 300.00 7.35 10.36 9.5¢ 10.37] _ 0.001603 1.46 417.34 595.39 0.2
Reach1 (9525 PF2 500.00 7.35 10.56 9.73 1059]  0.002261 1.89 545.32 851.36 025
Reach-1 (9525 PE3 £00.00 7.35 11.06 9.94 11.07] _ 0.000672 123]  122207|  1377.04 0.15
Reach-1  [9525 PF4 1000.00 7.35 1208 10.16 1204| 0000195 085 250208] 144457 0.8
Reach-1  |9525 PF5 1400.00 7.35 1206 10.33 12.07|  0.000385 1.18] 263882 145147 0.12
Reach-1 __ |9525 PF#5 1600.00 7.35 12.08 1040 1209]  0.000453 133]  266212] 148517 013
Reach-1 19525 PR 2000.00 7.35 1212 10,53 1213[  0.000676 162] 272333 148438 0.16
Reach-1  |9525 PF#8 2500.00 7.35 12.18 1068 1220/  0.00085% 195]  251360]  1477.85 0.19
Reach-1  [9473.33" |PF1 300.00 7.34 10.27 9.57 1028] 0001861 158 41251 600.31 0.3
Reach-1  |947335° |PF2 500.00 7.34 10.42 873 1045 0003002 214 509.18 540.53 0.30
Reach-1  |947333° |PF3 600.00 734 11.03 9,81 11.04|  0.000427 1.00]  151979] 145045 0.12
Reach-1 _ |947333° |PF4 1000.00 7.34 12.02 1013 1203 0.000143 076] 305200] 182215 0.08
Reach-1 _ |9473.33° |PF5 1400.00 7.34 12.05 10.28 1205  0.000282 1.05) 308022  1624.02 0.10
Reach-1  [9473.33" |PF#6 1800.00 7.34 12.06 10.35 12.07]  0.0003%0 119 311308] 162516 0.12
Reach-1  [9473.33° |PF#7 2000.00 7.34 12.09 10.45 1210]  0.000533 1.45| 316658 162676 0.14
Reach-1  |9473.33° |PF#8 2500.00 7.34 1214 10.45 1218] 0000768 1.77| 324539  1627.13 017
Reach-1 _ |9421.66° |PF1 300.00 7.34 1016 9.75 10.17|  0.002308 1.76 397.55 §05.27 028
Reach-1  |9421.65° |PF2 500.00 7.34 1035 9.83 10.36] 0001013 1.26]  1024.26] 128471 0.18
Reach-1  |942166° |PF3 500.00 734 11.02 9.8 11.02]  0.000237 077| 198551 162983 0.09
Reach-1  [9421.66" |FF4 1000.00 7.34 12.02 10.08 12.02]  0.000097 063] 383372 167518 0.0
Reach-1  |9421.86° |PF5 1400,00 7.34 1204 1029 1204] 0000186 087 356408 167531 0.09
Reach-1  |9421.66° |PF#6 1600.00 734 12.05 10.29 1205]  0.000235 0ss|  3ss281 1675.40 0.10
Reach-1 (942165 |PF#7 2000.00 7.34 1207 10.29 1208] 0000358 1.22]  372684] 167562 0.12
Reach-1  |9421.66° |PF#8 2500.00 7.34 1211 1029 1212] 0000529 150|  379376] 167585 0.14
Reach-1 _ [9370." PE1 300.00 7.38 10.00 9.65 10.03]  0.003375 21 360,55 604.75 032
Reach-1 __ |9370.% PF2 500.00 7.33 10.01 879 10.08] _ 0.009171 3.48 363.61 606.03 052
Reach-1  |9370.° PF3 £00.00 7.33 11.01 9.85 11.02]  0.000109 054] 2575.76] 167857 0.06
Reach-1 _ |9370.* PF4 1000.00 7.8 12.02 10.02 12.02] _ 0.000062 052) 428532 172983 0.05
Reach-1  |9370.° PF5 1400.00 733 1203 1012 1203] 0000119 072 48117 1729.87 0.07
Reach1  [9370.° PFG 1600.00 7.33 12.04 1012 1204]  0.000154 082] 432724]| 173006 0.08
Reach-1 _ |9370." PFE7 2000.00 7.33 12.06 1012 1207| 0000234 1.01| 438521 1730.26 0.10
Reach-1 _ |9370." PF#3 2500.00 7.33 1210 10.12 1210]  0.000350 1.25|  a4z19] 173057 0.12
Reach-1  |9318.33° |PF1 500.00 7.32 10.01 9.61 10.01] _ 0.000084 038 167484] 143036 0.05
Reach-1  [931833* |PF2 500.00 732 10.02 977 10.02]  0.000227 059)  1693.40] 143260 0.08
[Reach-1  |9318.33° |PF3 500.00 7.32 11.01 9.31 11.01]  0.000053 0.40| 323978] 173243 0.04
Reach-1  |931833° |PF4 1000.00 7.32 1201 9.95 1201]  0.000039 043  so0s32] 178087 0.04
Reach1  |931833° |PF5 1400.00 7.32 12.03 9.95 12.05]  0.000076 059 502939] 178089 0.06
Reach1  [9318.33° |PF#5 1600.00 732 12.03 9.95 12.04]  0.000098 0.88] 504371 1781.05 0.06
Reach-1 _ |9518.33° |PFa7 200000 732 12,05 9.85 1206] 0000150 0.84] sov7.72| 178119 0.08
Reach-1  |9318.33° |PF#S 2500.00 7.32 12.08 9.95 1209 0000226 1.04] 512982  1781.40 0.10
Reach-1  [9266.66" |PF1 300.00 7.32 10.01 9.5 10.01] 0000029 023  234178] 148811 0.03
Reach-1  |9266.66° |PF2 500.00 732 10.02 989 10.02|  0.000079 038] 235627|  1497.59 0.05
Reach-1  |926666" |PF3 600.00 7.32 11.01 879 11.01] 0000028 030| 3s7s83] 178201 0.03
Reach-1  [926566° |PF4 1000.00 7.32 1201 9.79 1201]  0.000025 035| 57447 182851 0.03
Reach-1  [9266.66° |PF5 1400.00 7.32 12.02 9.79 12.02]  0.000048 049] 581583] 182859 0.04
Reach-1  [926666° |PF#S 1600.00 7.32 1203 9.78 1203]  0.000063 056] 582910 182864 0.05
Reach-1 IS‘ZEGB' PF#T 2000.00 7.32 1205 S.79 1205 0.000097 0.70 5860.65 1828.75 Q.06
Reach-1  |9266.68° |PFi8 2500.00 732 12.08 8.79 1208] 0000148 0.87] s550929] 182892 0.08
Reach-1 _ |9215 PF1 300.00 7.31 10.00 8.48 10.00]  0.000012 015 307883| 155829 0.02
Reach-1  [9215 PF2 500.00 731 10.01 963 10.01]  0.000033 027] 309183 158057 0.03
Reach-1  [s215 PF3 600.00 7.31 11.01 962 11.01)  0.000015 024]  4773.05| 182873 0.02
Reach-1 _ |9215 PF 4 1000.00 7.31 1201 9.62 1201 0.000016 030 es4706] 187529 0.03
Reach-1  [s215 PFS 1400.00 7.31 12.02 9.62 1202]  0.000032 041] e85743] 187556 0.04




HEC.RAS Plan: roadsm_11.9 River: RIVER. : -1 (Continued)
Reach River Sta Profile G Total Min Ch E1 W.S. Bev CatW.S. EG. Blev EG. Siope Vel Chnl Flow Area | Top Width Froude # Chi
) ® " & () [ ) (saf) )
Reach-1 9215 PF#5 1600.00 73 1203 9.62 1203 0.000041 0.47 6680.10 1875.73 0.04
Reach-1 9215 PFRET 2000.00 731 1205 9.62 1205 0.000084 059 6710.29 1876.13 0.05
Reach-1 9215 PF#s 2500.00 731 1207 962 1207 0.000088 073 6756.62 1876.75 0.08
Reach-1 9169.99* PF1 300.00 7.01 10.00 832 10.00 0.000010 0.15 332254 1585.02 0.02
Reach-1 9169.99* PF2 S00.00 7.01 10.01 9.50 10,01 0.000027 0.25 333526 1587.13 0.03
Reach-1 9169.99* PF3 600,00 7.01 11.01 9.50 11.01 0.000013 [ d 504429 184942 0.02
Reach-1 916999 PF4 1000.00 7.1 120 9.50 1201 0.000014 0.28 5935.59 1903.64 0.02
Reach-1 9169.99* PFS 1400.00 7.01 1202 9.50 1202 0.000028 0.38 6956.27 1903.683 0.03
Reach-1 916920 PF#8 1600.00 T.01 12.03 9.50 1203 0.000037 0.44 5968.51 1903.95 0.04
Reach-1 9169,99* PF#T 2000.00 7.01 12.04 9.50 12.04 0.000057 0.55 6997.69 1904.25 0.05
Reach-1 g169.099* PF#S 2500.00 T 1207 9.50 1207 0.000087 0.68 704271 1904.77 0.068
Reach-1 9124 29* PF1 300.00/ 672 10.00 915 10.00 0.000008 0.14 3570.38 1612.45 0.02
Reach-1 9124.99" PF2 500.00 6.72 10.01 9.29 10.01 0.,000022 0.23 358207 1614.45 0.03
Reach-1 9124.89* PF3 500.00 672 11.01 838 11.01 0.000011 020 531296 1870.65 0.02
Reach-1 9124.99* PF4 1000.00 672 1201 9.37 1201 0.000013 0.26 T231.82 1930.04 0.02
Reach-1 912495 PFE5S 1400.00 6.72 1202 8.37 1202 0.000025 036 725057 1930.24 0.03
Reach-1 9124.99* PFi#G 1600.00 6.72 1203 9.37 1203 0.000033 0.4 725243 1930.36 0,03
Reach-1 9124 99* PFR&ET 2000.00 6.72 1204 9.37 1204 0.000050 05 722069 1930.66 Q.04
Reach-1 9124 99 PF#8 2500.00 672 1206 9.37 1207 0.000077 0.64 733433 1931.12 0.05
Reach-1 8079.59% PF1 300.00 6.42 10.00 850 10.00 0.000007 013 3821.39 1642 .44 0.01
Reach-1 2079.59" PF2 500,00 6.42 10,01 9.1 10.01 0.000018 o1 383258 1644.30 0.02
Reach-1 9079.95° PF3 600.00 6.42 11.01 817 11.01 0.000010 0.19 5586.62 1896.29 0.02
Reach-1 807999 PF4 1000.00 6.42 1201 9.25 122 0.000011 0.24 753157 1954.48 0.02
|Reach-1 9075.99* PFS 1400.00 6.42 1202 9.25 1202 0.000022 Q.34 7550.05 1954.57 0.03
Reach-1 o9073.99° PF#5 1600.00 §.42 1203 9.25 1203 0.000029 0.39 756155 1954.62 0.03
Reach-1 8079.99* PFET 2000.00 842 1204 9.25 1204 0.000045 049 758897 1954.75 0.04
| Reach-1 8075,89" PFie 2500.00 6.42 1206 9.25 1206 0.000059 0.60 7631.33 1954.96 0.05
Reach-1 9034.99" PF1 300.00 6.13 10.00 8.57 10.00 0.0000065 012 4081.32 1670.12 o
Reach-1 |ma499' PF2 500.00 613 10.01 8.86 10.01 0.000015 020 409209 1671.87 0.02
Reach-1 |933499' PF3 600,00 613 1.0 8.95 11.01 0.000008 0.18 5859.85 1919.77 0.02
Reach-1 Imss' PF4 1000.00 613 120 912 120 0.000010 0.23 T839.56 197548 0.02
Reach-1 8034.99* PF& 1400.00 6.13 1202 912 1202 0.000020 032 7857.50 1975.55 0.03
Reach-1 9034.09* PF#S 1600.00 6.1423 1202 912 1202 0.000026 037 7868.67 1975.59 0.03
Reach-1 8034.99" PFHET 200000 613 1204 9.12 12.04 0.000040 0.46 789531 1975.68 0.04
Reach-1 9034,98* PF#s8 2500.00 6.13 1208 912 1206 0.000081 0.57 7936.49 1975.84 0.05
Reach-1 898999 PF1 300.00 583 10.00 8§25 10.00 0.000005 0.11 4350.09 1702.39 0.0
Reach-1 B9E0 95" PF2 500.00 583 10.01 8.61 10.01 0.000013 0.19 436055 1704.08 0.02
Reach-1 898990 PF3 600,00 583 1.0 8.70 11.01 0.000007 017 6161.37 1944.00 0.02
Reach-1 B385.09 PF 4 1000.00 583 1201 9.00 1201 0,000009 0.22 815453 1995.85 0.2
|Reach-1 8989 99* PFS 1400.00 583 1202 9.00 12.02 0.000017 03 8171.99 1995.21 0.02
Reach-1 8989.99° PFi#6 1600.00 583 1202 5.00 1202 0.000023 035 816288 1995.85 0.03
Reach-1 8989 99* PFR&ET 2000.00 583 1204 9.00 12.04 0,000035 044 8208.81 1996.05 0.03
Reach-1 8989.99" PF#s8 2500.00 583 12.08 8.00 12.06 0.000054 055 B8248.55 1996.20 0.04
Reach-1 8944 99* PF1 200.00 554 10.00 7.94 10.00 0.000004 01 4623.47 1731.66 0.0
Reach-1 8844 99 PF2 S00.00 554 10.01 8.30 10.01 0.000011 018 453365 173329 0.02
Reach-1 B944 99 PF3 600.00 554 11.01 8.44 11.01 0.000006 0186 §455.54 1967.09 0.0
Reach-1 8944.59* PE4 1000.00 554 1201 8.73 1220 0.000008 0.21 8471.37 2015.99 0.02
| Reach-1 8944 95 PF5 1400.00 5.54 1202 8.87 1202 0.000016 029 B488.42 2016.04 0.02
Reach-1 8944 99* PF#S 1600.00 554 1202 B.B7 1202 0.000020 0.34 849903 2016.08 0.03
Reach-1 !8944.99" PFET 2000.00 554 1204 8.87 12.04 0.000031 0.42 852438 2016.16 0.03
Reach-1 8944 99* PF#8 2500.00 5.54 12.05 8.87 1206 0,000048 052 8563.59 2016.29 0.04
Reach-1 BB895.99° PF1 300,00 524 10.00 768 10.00 0.000003 0.10 4200.14 1762.05 0.01
Reach-1 B8899.99* PF2 500,00 5.24 10.01 8.01 10,01 0.000009 017 491012 1763.67 0.02
Reach-1 8859.99° PF3 600.00 5.24 11.01 813 11.01 0.000005 Q.16 &6754.08 1987.57 0.01
Reach-1 885999 PF4 1000.00 5.24 1201 8,48 1201 0.000007 0.20 879017 2035.89 0.02
iReach-1 589990 PF5S 1400.00 524 12.02 8.75 1202 0.000014 Q.28 8806.86 203584 0.02
Reach-1 889995~ PF#5 1600.00 524 1202 8.75 1202 0.000018 032 8817.25 203597 0.02
Reach-1 5899,99° PRET 2000.00 524 12.03 875 1203 0.000028 0.40 884205 2036.04 0.3
Reach-1 B8899,99* PF#8 2500.00 524 1205 8.75 1205 0.000043 0.50 8580.45 2038.16 0.04
Reach-1 8854 99° PF1 300.00 4,95 10.00 7.39 10.00 0.000003 010 5185.81 1790.80 0.01
Reach-1 8854.99° PF2 500.00 4.85 10.01 7.73 10.01 0.000008 018 5195.61 1782.30 0.02
Reach-1 8854 98 PF3 500.00 495 11.01 7.85 11.01 0,000005 015 7059.17 2008.86 0.0
|Reach-1 8854 99~ PF 4 1000.00 495 1201 823 1201 0.000006 012 911615 205555 Q.01
Reach-1 Ba54 99 PFS 1400.00 4.95 1202 8.45 1202 0.0000121 027 o13251 205559 002
Reach-1 885495 PF#S 1600,00 495 1202 862 1202 0.0@151 0.31 914270 2055.62 0.02
Reach-1 8354 95* PF&7 2000.00 495 1203 862 1203 0,000025 0.38 9167.04 2055.68 0.03
Reach-1 8854 99 PF#8 2500.00 495 1205 8.62 1205 0.000038 0.48 920472 2055.78 0.04

)



HEC.RAS Plan: 11 s L . h-1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Blev CrtW.S. E.G.Blev | EG. Slope Vel Chnl Flow Area | Top Width Froude # Chl
(cfs) (1) () () i) () {ftfs) (saft) {t)
Reach-1 8810 PF1 300.00 4,65 10.00 7.13 10.00 0.000003 0.08 5475.34 1820.39 0.01
|Reach-1 85810 PF2 500.00 465 10.01 7.47 10.01 0.000007 0,16 5485,00 1821.08 0.01
iReach-1 8810 PF3 &00.00 4.65 11.01 7.58 11.01 0.000004 0.15 7368.50 2070.03 0.01
Reach-1 8810 PF4 1000.00 4,85 12.01 8.03 1201 0.000005 0.19 9444 21 207511 0.01
| Reach-1 8810 PFS 1400.00 4,65 12.02 827 1202 0.000012 027 9460.26 207521 0.02
Reach-1 8810 PF#S 1600.00 465 1202 8,39 1202 0.000015 031 8470.26 2075.27 0.02
Reach-1 8810 PF#T 2000.00 485 12.03 850 12.03 0.000024 0.38 9454 14 2075.42 0.03
Reach-1 8810 PF#8 2500.00 4.65 12.05 850 1205 0.000037 048 $531.14 2075.65 0.04
Reach-1 8805 PF1 300.00 7.00 10.00 747 10.00 0.000003 0.04 S422.47 1820.39 0.00
|Reach-1 8809 PF2 500.00 7.00 10.01 7.63 10.01 0.000008 0.07 543212 1821.08 0.01
|Reach-1 8809 PF3 600.00 7.00 11.01 7.62 11.01 0.000005 0.06 7313.63 2070.03 0.01
Reach-1 8809 PF 4 1000.00 7.00 1201 7.82 1220 0.000007 0.09 £391.34 2075.11 0.01
|Reach-1 8809 PF S 1400.00 7.00 1202 812 1202 0.000013 012 9407 .41 207521 0.01
| Reach-1 8809 PF#6 1600.00 7.00 1202 820 1202 0.000017 0.14 2417.41 200527 0.01
Reach-1 8809 PFHT 2000.00 7.00 1203 834 1203 0.000026 017 8441.31 207542 0.01
Reach-1 8809 PF#8 2500.00 7.00 12.05 8.50 1205 0.000041 0.21 9478.32 2075.65 0.02
Reach-1 8605.* PF1 300.00 685 10.00 731 10.00 0.000002 0.04 5686.05 183952 0.00
{Reach-1 B8609.* PF2 500.00 6.85 10.01 T.47 10.01 0.000006 0.06 5704.15 1840.39 0.01
Reach-1 8608." PF3 €00.00 6.85 11.00 754 11.00 0.000004 0.06 782232 2070.77 0.01
Reach-1 8509.* PF4 1000.00 6.85 1201 7.76 1201 0.000008 0.08 9700.22 2077.04 0,01
Reach-1 B8E&09." PFS 1400.00 6.85 1201 7.95 1201 0.000011 0.12 8713.89 207713 0.01
|Reach-1 8509.* PF#s 1600.00 6.85 1202 8.02 1202 0.000015 0.13 972240 2077.18 0.01
Reach-1 8609.* PF#T 2000.00 6.85 1203 817 12.03 0.000023 017 9742.76 2077.31 0.01
Reach-1 8609." PF#8 2500.00 6.85 12.04 835 1204 0.000035 0.21 9774.34 2077.50 0.02
{Reach-1 8408.* PF1 300.00 6.70 10.00 7.16 10.00 0.000002 0.04 5972.68 1859.27 0.00
|Reach-1 B8409." PF2 500.00 6.70 10,01 7.32 10.01 0.000008 0.07 5979.43 1859.74 0.01
Reach-1 B8409.* PF3 600,00 6.70 11.00 7.39 11.00 0.000004 0.06 7931.37 2071.52 0.01
Reach-1 84089." PF4 1000.00 6.70 12.01 7.61 12m 0.000005 0.09] 10009.68 2078.98 0.01
Reach-1 8409 PFS 1400.00 8.70 12.01 7.80 120 0.000010 0,12 10021.23 2079.05 0.01
|Reach-1 8409.* PF#S 1600.00 8.70 1201 7.88 1202 0.000013 0.14 10028.42 2079.08 0.01
Reach-1 8409." PF#7 2000.00 6.70 1202 8.02 1202 0.000020 017 10045.64 2079.20 0.01
Reach-1 8409 " PFES 2500.00 68.70 1204 820 12.04 0,000032 0.21 1007239 2079.37 0.02
Reach-1 5209.* PF1 300.00 655 10.00 7.0 10.00 0.000002 0.04 625232 187672 0.00
Reach-1 §209.* PF2 500.00 8.55 10.00 747 10.00 0.000005 0.07 6257.88 1879.10 0.01
Reach-1 8209." PF3 600,00 B8.55 11.00 7.24 11.00 0.000003 0.06 824071 207227 0.01
Reach-1 8209.* PF4 1000.00 855 12.00 T.47 12,00 0.000005 0.08 10312.63 2080.91 0.01
Reach-1 8209.* PFS 1400.00 6.55 120 7.65 1201 0.000003 012 10329.25 2080.57 0.01
| Reach-1 B8209.* PFr#g 1600.00 6.55 1z2m 7.74 1201 0.000012 0.14 10335.24 2081.01 0.01
Reach-1 8209.* PFR#T 2000.00 6.55 1202 7.687 1202 0.000019 0.18 10349.60 2081.10 0.01
Reach-1 B8209." PF#8 2500.00 6.55 1203 8.05 1203 0.000028 0.2 10371.92 2081.24 0.02
Reach-1 B8009." PF1 300.00 6.40 10.00 6.86 10.00 0.000002 0.04 6534.96 1898.17 0.00
Reach-1 8009.* PF2 500.00 8.40 10.00 7.02 10.00 0.000004 0.07 6539.45 18585.48 0.01
Reach-1 B8009.* PF3 800,00 6.40 11.00 7.09 11.00 0.000003 0.07 8550.32 2073.01 0.01
Reach-1 8008.* PF4 1000.00 5.40 12.00 732 12.00 0.000004 0.09 10630.07 2082.85 0.01
Reach-1 8009.* PF5 1400.00 §.40 120 751 12.01 0.000008 0.13 10837.92 208280 o
Reach-1 8009.* PF#5 1600.00 6.40 1201 7.59 1201 0.000011 014 1084282 208293 0.01
Reach-1 B8009.* PF&7 2000.00 6.40 1202 7.73 1202 0.000017 Q.18 10654.55 2083.00 0.01
Reach-1 B8009.* PF#8 2500.00 640 1202 7.90 1203 0.000026 022 10672.82 2083.12 0.02
|Reach-1 7805~ PF1 300.00 6.25 10.00 672 10.00 0.000001 0.04 6820.58 1917.64 0.00
Reach-1 7809.* PF2 500.00 625 10.00 688 10.00 0.000004 0.07 882413 1917.88 0.01
Reach-1 7809.* PF3 §00.00 8.25 11.00 6.94 11.00 0.000003 0.07 8850.18 2073.76 0.01
Reach-1 7802 PF4 1000.00 6.25 12.00 747 12.00 0.000004 0.08 10840.95 2084.79 0.01
Reach-1 7809, PFS 1400.00 6.25 1201 737 12.01 0.000008 0.13 1094718 2084.83 0.01
Reach-1 7808 PF#5 1600.00 625 1201 7.45 1201 0.000010 0.15 10851.09 208485 [1Xep]
Reach-1 7808~ PFR#T 2000.00 8.25 1201 7.59 1201 0.000016| 0,18 10960.43 2084.91 0.01
Reach-1 7809." PFRS 2500.00 6.25 12.02 7.75 1202 0.000024 0.3 10974.99 2085.00 0.02
|Reach-1 7609 PF1 300.00 6.10 10.00 6.57 10.00 0.000001 0.04 7109.19 1837.10 0.00
Reach-1 7609." PF2 500.00 6.10 10.00 6.73 10.00 0.000003 0.07 7111.88 1837.28 0.01
Reach-1 7802 PF3 600,00 6.10 11.00 6,80 11.00 0.000002 0.07 9170.27 207451 0.01
Reach-1 7609, PF4 1000.00 6.10 1200 7.02 12.00 0.000004 0.10 1125227 2086.73 0.01
Reach-1 7609." PF S 1400.00 810 12.00 723 12.00 0.000007 014 11257.04 2086.76 0.01
Reach-1 7609." PF#g 1600.00 €.10 1201 73 1201 0.000009 Q.16 11260.02 2086.78 0.01
Reach-1 7809 PFHT 2000.00 6.10 1201 7.45 1201 0.000014 0.20 1126717 2088.82 0.0
|Reach-1 7609, PF#3 2500.00 610 12.01 7.60 1202 0.000022 024 11278.32 208688 0.02
Reach-1 7403 PF1 300.00 5.95 10.00 6.42 10.00 0.000001 0.05 7406.67 207025 0.00
Reach-1 7409 PF2 500.00 5.95 10.00 6,59 10.00 0.000003 0.08 7408.70 2070.26 0.01
Reach-1 7409 PF3 £00.00 5.95 11.00 8.66 11.00 0.000002 0.07 94B0.58 2075.66 0.01
|Reach-1 74089~ PF 4 1000.00 5.95 12.00 6.89 1200 0.000003 0.10 11564.01 2088.52 0.01




HEC-RAS Plan: roadsm 11-9 River: RIVFR-1 Reach' Reach-1 (Continued)
Reach | RiverSta | Profile QTotal | MinChEl | W.S.Elev | CritW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
(cfs) (13 () L) ) () (fvs) (saft ()

Reach-1__ |7409.* PF5 1400.00 55 1200 7.09 1200]  0.000006 014] 11567.44] 208853 0.01
Reach-1 7409 PF#6 1600.00 595 1200 747 12.00]  0.000008 0.16] 11569.58]  2088.54 0.01
Reach-1 _ [7409. PFi7 2000.00 595 1201 7.31 1201]  0.000013 021] 1157472] 208857 0.01
Reach-1 7409 PF#8 2500.00 5.95 1201 7.45 1201 0.000020 026] 1158274] 208861 0.02
Reach-1 _ [7209." PF1 300.00 5.60 10.00 6.28 10.00]  0.000001 005] 771684]  2071.00 0.00
Reach-1__ |7209. PF2 500.00 5.80 10.00 645 10.00]  0.000003 008 771812]  2071.00 00
Reach-1 (7209 PF3 600.00 5.80 11.00 652 11.00]  0.000002 008] 9791.24] 207761 0.01
[Reach-1___|7209-~ PF4 1000.00 580 1200 6.75 1200  0.000003 011] 1187612] 209001 0.01
Reach-1  [7209" PF5 1400.00 580 12.00 6.9 1200 0.000006 015 1187831 2080.02 0.01
Reach-1  [7209" PF#6 1600.00 5.80 1200 7.04 1200 0.000008 018 11879.69]  2090.03 0.01
Reach-1 7209~ PFi7 2000.00 5.80 12.00 7.18 1200]  0.000012 0.22] 1188299  2090.04 0.02
Reach-1 7200 PF#8 2500.00 5.80 1201 730 1201 0.000018 0.27 11888.13 2090.07 0.02
Reach-1 7009 PF1 300.00 565 10,00 6.14 1000 0.000001 005| 802717] 20775 0.00
Reach-1 _ |7009. PF2 500.00 565 10.00 631 10.00]  0.000002 009| 8027.79] 207175 0.01
Reach-1 7009 PF3 600.00 565 11.00 6.38 11.00]  0.000002 008 1010228] 207955 0.01
Reach-1__ |7009. PF4 1000.00 565 1200 663 1200 0.000003 012| 1218855] 209151 0.01
Reach-1 7009 PF5 1400.00 565 1200 634 1200/ 0.000005 017] 1218963] 209151 0.01
Reach-1 _ [7009.* PF#6 1600.00 5.65 1200 692 1200 0.000007 019] 1219030] 209151 0.01
Reach-1 _ [7009." PF#7 2000.00 565 1200 7.06 12.00]  0.000011 024] 12191.91 2091.52 0.02
Reach-1 _ [7009." PF#8 2500.00 565 1200 7.5 1200[  0.000017 030] 1218442] 209153 0.02
Reach-1 6809 PF 1 300.00 5.50 10.00 604 10.00[  0.000001 006] 8337.65] 207250 0.00
Reach-1 6809 PF2 500.00 550 10.00 623 10.00]  0.000002 010]  8337.65) 207250 0.01
Reach-1 6809 PF3 600.00 550 11.00 631 11.00]  0.000002 009| 1041365]  2081.50 0.01
Reach1 6809 PF4 1000.00 550 1200 661 1200]  0.000003 013] 12501.28]  2093.00 0.01
Reach-1 _ |6809 PF5 1400.00 550 1200 6.80 1200]  0.000005 01| 12501.28]  2093.00 0.01
Reach-1 6809 PF#6 1600.00 550 12.00 6.89 1200 0.000007] 021] 12501.28] 208300 0.01
Reach-1 _ |6809 PF#7 2000.00 5.50 12.00 7.00 1200  0.000010 027] 12501.28] 209300 0.02
Reach-1  |6809 PF#8 2500.00 5.60 1200 7.00 1200]  0.000016 033] 12501.28]  20§3.00 0.02




HEC-RAS Pfan: rcadsm_12-4 River. RIVER-1 Reach: Reach-1

Reach River Sta Q Total MinChEl | W.S.Blev | CritW.s. EG. Elev EG. Slope Vel Chnl FlowArea | TopWidth | Froude# Chl
(cfs) (/) () (f) () (M) (ffs) (saft) (f)

Reach-1 10721 300.00 9.51 1220 11.50 12.21 0.000064 0.35 896.83 80155 0,05
|Reach-1 10721 500.00 9.51 1207 12.07 12.08 0.000266 0.69 779.13 855.38 0.08
Reach-1 10721 600.00 9.51 1207 12.07 12.08 0.000383 0.83 779.10 855.37 0.11
Reach-1 10721 1000.00 9.51 12.75 12.07 12.75 0.000139 0.61 1629.18 1231.07 0.07
Reach-1 10721 1400.00 951 13.24 12.07 13.24 0.000097 058 2I66.36 1318.14 0.06
Reach-1 10721 1600.00 9.51 13.48 12.07 13.49 0.000081 056 2583,16 1318.66 0.05
Reach-1 10721 2000.00 9.51 13.52 1207 1352 0.000119 0.68 2630.73 1318.74 0.07
Reach-1 10721 2500.00 951 13.85 12.07 13.86 0.000111 0.70 3070.72 1319.48 0.07
Reach-1 10871.6° 300.00 9.43 11.60 11.44 12.14 0.024547 5.90 50.83 35.14 0.85
Reach-1 10871.6" 500.00 9.43 11.99 11.98/ 12.00 0.000299 0.73 749.44 839.20 0.10
Reach-1 10671.6 600.00 9.43 11.99 1198/ 12.00 0.000431 0.87 743.41 839.19 0.12
Reach-1 10671.6 1000.00 .43 1274 11.88 1275 0.000141 0.62 1651.40 1239.88 0.07
Reach-1 10671.6" 1400.00 943 13.23 11.99 13.24 0.000099 059 2305.65 1328.55 0.06
Reach-1 10671.6° 1600.00 9.43 13.48 11.88 13.48 0.000083 0.57 2625.85 1328.11 0.0
Reach-1 10671.5" 2000.00 9.43 1351 11.98 1352 0.000123 0.70 2671.63 1323.19 0.07
Reach-1 10671.6" 2500.00 $.43 13.84 11.99 13.85 0.000114 0.72 311563 1329.97 0.07
Reach-1 105223 300.00 9.35 11.96 11.39 11.96 0.000102 043 76437 841,79 0.08
Reach-1 10622.3* 500.00 935 11.81 1.9 11.92 0.000336 0.76 72216 827.73 0.10
Reach-1 10622.3° 600.00 935 11.81 11.91 11.82 0,000483 082 72213 82772 0.12
Reach-1 108223 1000.00 9.35 1274 11.81 12.74 0.000137 0.62 1696.58 1248.03 0.07
Reach-1 10622.3" 1400.00 935 13.23 11.91 13.24 0,000058 0.59 234766 1338.73 0.06
Reach-1 105223 1600.00 935 13.47 11.81 13.48 0.000082 0.58 2671.23 1339.34 0,05
Reach-1 10622.3" 2000.00 935 13.50 11.91 13,51 0.000122 0.70 2715.06 1338.42 0.07
Reach-1 10822.3" 2500.00 935 13.84 11.81 13.85 0,000113 073 316297 1340.26 0.07
Reach-1 10572.8* 300.00 9.27 11.85 11.34 11.96 0,000089 0.41 801.74 854,37 0.05
Reach-1 10572.9° 500.00 927 11.83 11.83 11.83 0.000378 0.80 £95.06 817.02 0.11
Reach-1 10572.9° £00.00 927 11.83 11.83 11.84 0.000544 057 £95.03 817.01 0.13
Reach-1 10572.8° 1000.00 927 1273 11.83 1273 0.000128 0.61 1734.29 1252.55 0.07
Reach-1 10572.9° 1400.00 927 13.23 11.83 13.23 0.000084 059 2391.48 1348.60 0.06
Reach-1 10572.9" 1600.00 9.27 13.47 11.83 13.47 0.000080 0.57 2718.32 1349.26 0.06
Reach-1 105729° 2000.00 .27 13.50 11.83 13.51 0.000118 0.70 2760.19 1349.34 0.07
Reach-1 10572.9" 2500.00 9.27 13.83 11.83 13.84 0,000110 0.72 3211.90 1350.26 0.07
Reach-1 10523.6° 300.00 8.19 11.95 11.28 11.95 0.000077 0.38 840.23 854.59 0.05
Reach-1 105236 500.00 9.19 11.75 11.75 11.75 0.000419 0.84 669.16 802.59 012
Reach-1 105236 §00.00 9.19 11.75 11.75 11.77 0.000585 1.00 675.94 805,21 0.14
Reach-1 105236 1000.00 9.19 1272 11.75 1273 0.000120 0.60 1779.59 1253.38 0.07
Reach-1 105236 1400.00 9.19 13.22 11.75 13.23 0.000089 0.58 2439.36 1352.60 0.06
Reach-1 10523.6° 1600.00 9.19 13.47 11.75 13.47 0.000076 056 2768.25 1355.64 0.05
Reach-1 10523.6° 2000.00 9,19 13.49 11.75 13.50 0.000113 0.69 2808.13 1356.01 0.07
Reach-1 10523.6 2500.00 5.19 13.83 11.75 13.84 0.000106 0.72 3283.03 135992 0.07
Reach-1 10474.3* 300.00 9,10 11.24 11.22 11.88 0.032388 6.42 4672 34.89 0.58
Reach-1 10474.3° 500.00 9,10 11.65 11.66 11.67 0.000468 0.88 841.47 785.87 0.12
Reach-1 10474.3" £00.00 9.10 11.73 11.65| 11.74 0.000536 0.95 893.55 806.46 013
Reach-1 10474.3" 1000.00 $.10 1272 11.661 1272 0.000111 0.59 1826.95 1258.59 0.06
Reach-1 10474.3" 1400.00 9.10 13.22 11.66| 13,22 0.000084 0.57 2491.01 1357.97 0.06
Reach-1 104743" 1600.00 910 13.46 11.66 13.47 0.000072 0.56 2821.85 1360.34 0.05
Reach-1 10474.3" 2000.00 9.10 13.49 11.66 13.50 0.000107 068 2858.78 1350.61 0.07
Reach-1 10474.3* 2500.00 2.10 13.83 11.66 13.84 0.000102] 0.71 3316.43 1363.87 0.06
Reach-1 104249 300.00 9.02 11.85 11.15 11.65 0.000142 0.49 672.24 7.68 0.07
|Reach-1 10424.9° 500.00 9.02 11.58 11.58 11.59 0.000505 0.91 618.26 768.16 013
Reach-1 10424.9° 600.00 3.02 11.71 11.58 11.72 0.000471 0.91 716.84 808.82 0.12
| Reach-1 10424.9° 1000.00 9.02 1271 11.58 1272 0.000101 057 1882.24 126674 0.05
Reach-1 104249 1400.00 9.02 132 11.58 13.22 0,000077 056 2551.53 1385.66 0.06
Reach-1 10424.9" 1600.00 9,02 13.46 11.58 13.46 0.000067 0.54 2884.85 1367.60 0.05
Reach-1 104249 2000.00 9.02 13.49 11.58 13.49 0,000100 0.67 2621.02 1367.81 0.05
Reach-1 10424 9° 2500.00 9.02 13.82 11.58 13.83 0.000095 0.69 3350.30 1370.49 0.06
Reach-1 10375.6 300.00 8.94 11.65 11.10 11.65 0000118 0.45 707.13 796.34 0.08
Reach-1 10375.6 500.00 8.94 11.50 11.50 11.51 0.000538 0.83 59530 747.04 0.13
Reach-1 10375.6" 600.00 8.94 11.69 11.50 11.70 0.000411 0.86 741.24 810.78 011
Reach-1 10375.6° 1000.00 8.94 1271 11.50 12.72 0.000091 055 1935.27 1275.10 0.05
Reach-1 10375.6" 1400.00 3.94 13.21 11.50 13.22 0.000072 054 2611.10 1374.69 0.05
Reach-1 10375.6° 1600.00 8.94 1348 11.50 13.46 0.000062 053 284720 1376.34 005
Reach-1 10375.6° 2000.00 8.94 13.48 11.50 13.49 0.000093 0.65 298174 137651 0.08
Reach-1 10375.6" 2500.00 8.94 13.82 11.50 13.83 0000080 0.68 3444.13 1378.78 0.06
Reach-1 10326.3° 300.00 8.85 11.654 11.04 11.65 0.000085 0.41 74479 803.37 0.0
Reach-1 10326.3° 500,00 885 11.48 11.42 11.49 0.000447 0.85 519.46 745.45 0.12}




FC.RAS Plan: road 12-4 River: RIVER-1 Reach: -1 (Continued
Reach | RiverSa | QTotal MinChEl | WS Elev | CritW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chi
(cfs) () () (ft) (R) (ftfs) (s ft) ()
Reach-1 10326.3" 600.00 8.85 11.67 11.42 11.68] 0000347 0.80 769.76 81423 0.11
Reach-1 10326.3° 1000.00 8.86 1271 11.42 1271 0.000082 052] 199328 1284.14 0.06
Reach-1 103263 1400.00 886 1321 11.42 1321 0.000065 052 267382 1384,42 0.05
Reach-1 10326.3" 1600.00 8.86 13.45 11.42 13.46]  0.000057 051] 301280 1385.85 005
Reach-1 10326.3" 2000.00 8.85 13.48 11.42 13.49]  0.000085 063) 304583 1385.99 0.06
Reach-1 10326.3 2500.00 8.86 13.81 11.42 13.82]  0.000083 066 351158 1387.96 0.06
Reach-1 10277 300.00 878 11.64 10.98 11.64] 0000082 039 78238 810.67 0.05
Reach-1 10277 500.00 878 11.46 11.34 1147]  0.0003%4 0.81 845.56 74531 o1
Reach-1 10277 £500.00 878 11.68 11.34 11.67)  0.000310 075 799.24 818.38 0.10
Reach-1 10277 1000.00 878 1270 11.34 1271 0.000076 051|  2051.06 1293.72 0.05
Reach-1 10277 1400.00 8.78 13.21 11.34 13.21 0.000061 0511 273745 139468 0.05
Reach-1 10277 1600.00 878 13.45 11.34 13.45|  0.000054 050] 307939 139595 0.05
Reach-1 10277 2000.00 878 13.47 11.34 13.48]  0.000081 062]  3111.04 1396.07 0.06
Reach-1 10277 2500.00 878 13.81 11.34 13.82]  0.000078 065 358032 1397.81 0,06
Reach-1 10225.6" 300.00 873 11.63 10.92 11.64) 0000248 0.70 920.97 941,99 0.09
Reach-1 102256 500.00 873 11.43 1.2 11.44] 0001364 1.54 653.03 740.35 021
Reach-1 102256 £§00.00 873 11.64 1.2 11.85|  0.000985 1.39 923.60 94298 018
\Reach-1 10225.6° 1000.00 873 1270 1.22 1270]  0.000278 0ss] 211404 1297.27 0.10
Reach-1 10225.6 1400.00 873 13.20 12 1321 0.000241 1.03] 280925 1435.89 0.10
Reach-1 102256 1600.00 873 13.45 1nz2 1345 0000215 1.02] 316239 143751 0.08
Reach-1 10225.6° 2000.00 873 13.47 11.24 13.48] 0000326 126] 319166 1437.65 0.12
Reach-1 10225.6° 2500.00 873 13.80 11.36 13.81 0.000322 133 367554 1439.68 0.12
Reach-1 101743 300.00 8.68 10.86 10.85 11.52] 0034055 6.54 4585 34.40 1.00
Reach-1 10174.3° 500.00 868 11.37 11.10 1138] 0001389 157 659.03 725.15 021
Reach-1 101743 £00.00 868 11.59 11.10 11.60]  0.000941 1.39 94210 947,93 0.18
Reach-1 101743 1000.00 868 1269 11.10 1268 0.000250 096)  2170.47 1298.71 010
|Reach-1 10174.3° 1400.00 8.68 13.19 11.10 13.20]  0.000224 1.01] 286966 146728 0.10
Reach-1 10174.3° 1600.00 868 13.44 11.10 13.44] 0000189 1.00] 323444 1478.68 0.0
Reach-1 10174.3° 2000.00 868 1345 11.19 1345)  0.000304 1.24] 325739 1478.81 011
Reach-1 10174.3° 2500.00 868 13.79 11.31 13.80]  0.000258 130 373584 1481.59 011
Reach-1 10123 300.00 8,62 10.98 10.78 11.00) 0001470 1.46 443.98 §10.51 021
Reach-1 10123 500.00 8.62 11.30 10.98 11.32] 0001387 1.58 £56.39 71574 021
Reach-1 10123 600.00 862 11.55 10.98 11.56|  0.000877 1.37 954.10 958.12 017
Reach-1 10123 1000.00 862 1268 10.98 1268] 0000223 093 23801 1300.42 0.0
Reach-1 10123 1400.00 862 13.18 1098 13.49]  0.000202 098] 293456 1459.06 0.08
Reach-1 10123 1600.00 862 1343 11.02 13.43] 0000184 098]  3307.37 1519.43 0.08
Reach-1 10123 2000.00 562 13.44 11.13 13.45| 0000283 121 332399 1519.54 0.11
Reach-1 10123 2500.00 8.52 13.78 11.26 13.78]  0.000275 126 383666 1522.98 0.1
Reach-1 10071.6° 300.00 857 10,52 10.28 1083] 0001423 1.45 444.90 601.21 021
Reach-1 10071.6" 500.00 857 11.24 10.45 1125 0001321 1.56 657.64 706.00 0.21
Reach-1 10071.6° £00.00 857 11.51 10.52 1152] 0000753 1.29 994.89 94834 0.16
Reach-1 10071.6° 1000.00 857 1267 10.72 1267) 0000191 088 230239 1304.85 0.08
Reach-1 10071.6° 1400.00 8.57 1347 10.88 13.18] 0000175 093] 300703 1472.15 0.08
Reach-1 10071.6° 1600.00 857 13.42 10.95 13.43] 0000163 094 338307 1553.92 0.08
Reach-1 10071.6" 2000.00 857 12.43 11.06 13.44]  0.000253 117| 339354 1556.13 0.10
Reach-1 10071.6 2500.00 857 1377 11.18 1377] 0000244 121] 392053 1563.96 0.10
Reach-1 10020.3° 300.00 852 10,85 10.19 10.85] 0001348 1.44 44858 593.41 0.20
Reach-1 100203 500.00 852 11.19 1038 11.20]  0.001007 1.39 792.65 833,81 0.18
Reach-1 100203 600.00 852 11.48 10.45 11.48]  0.000630 1.21 104984 91855 0.15
Reach-1 10020.3° 1000.00 852 12.66 10.65 1266]  0.000163 083  2377.16 1306.33 0.08
Reach-1 10020.3* 1400.00 852 13.47 10.81 13.47] 0000152 0.88) 308324 1473.10 0.08
Reach-1 100203 1600.00 852 13.42 10.87 13.42]  0.000142 089 346015 1554.26 0.08
Reach-1 100203 2000.00 852 1342 10.89 13.42]  0.000221 1.141] 346477 1555.23 0.10
Reach-1 100203 2500.00 852 1376 1.12 1376] 0000218 116 400255 1604.46 0.10
Reach-1 9969, 300,00 8.47 10.79 10.09 1080 0001233 1.40 452.80 584.29 0.20
Reach-1 8969 500.00 8.47 11,18 10.29 11.16]  0.000828 1.29 841.66 846.48 0.47
Reach-1 8969." £00.00 8.47 11.46 10.35 11.47] 0000503 1.12] 111645 930,80 0.13
Reach-1 9969.° 1000.00 8.47 1265 10.56 12.65) 0000134 077] 245445 1313.19 0.07
Reach-1 9969.° 1400.00 8.47 13.16 10.73 13.16] 0000126 082 316202 1475.40 0,07
Reach-1  |9969° 1600.00 B8.47 13.41 10.80 13.41 0.000119 083] 354020 1557.48 0.07
Reach-1  |9969" 2000.00 8.47 13.41 10.81 13.42]  0.000186 1.03]  3530.80 1557.40 0.0
Reach-1 9969, 2500.00 8.47 1375 11.07 1375| 0000189 110] 408337 1644.23 0.08
Reach-1 9917.66° 300.00 8.41 1074 999 10.75|  0.001068 1.34 454.43 58234 0.18
Reach-1  |9917.66 500.00 8.41 11,12 10.21 11.12]  0.000652 1.18 903.64 850,19 0.15
|Reach-1  [9917.66" 600,00 8.41 11.44 10.28 11.44] 0000353 1.01 1194.41 94525 0.12
|Reach-1 __ [9917.66* 1000.00 8.41 1265 10.49 1265]  0.000110 0.71] 253850 1318.99 0.07




HEC-RAS : : - : ch-1 (Continued
Reach RiverSta | QTotal MinChEl | WS Eev | CitWS. | EG.Elev | EG Slope | VeiChnl | FlowArsa | TopWidth | Froude#Chl
(cfs) (R () [0 ) () (ftis) (saft) )
Reach-1 991765 1400.00 8.41 13.15 10.65 13.16 0.000104 076] 324792 1475.65 0.07
\Reach-1 9917.66° 1600.00 8.41 13.40 10.71 13.41 0.000093 0.77] 362679 1559.86 007
Reach-1 _ |9917.66" 2000.00 8.41 13.40 1083 13.41 0.000156 086 362215 1558.86 0.08
Reach-1  |9917.65° 2500.00 8.41 13.74 10.96 1375 0.000162 1.03] 416695 1670.39 0.08
|
Reach-1  |9866.33" 300.00 8.35 10.70 9.88 10.71 0.000898 126 478,97 58273 0.17
|Reach-1 lSB-EG‘S‘d' 500.00 8.36 11.09 1042 11.10 0.000485 1.06 97553 878.41 0.13
Reach-1  |9866.33° 500.00 838 11.42 10.18 11.43 0.000297 0.91 1281.16 961.84 0.10
Reach-1 9866.33° 1000.00 835 1264 10.41 12.64 0.0000582 0.63 2635.34 1281.65 0.06
Reach-1 9866.33° 1400.00 838 13.15 10.57 13.15 0.000082 0.68 3339.85 147431 0.08
Reach-1 9856.33° 1600.00 836 13.40 10.63 13.40 0.000079 0.70 3718.00 1560.42 0.08
Reach-1 9855.33" 2000.00 835 13.40 10.75 13.40 0.000124 087] 371080 1558.63 0.07
Reach-1 |9886.33* 2500.00 836 1373 10.85 13.74 0.000130 0.94] 425578 1673.02 0,08
|
Reach-1 |9815 300.00 83 10.66 9.81 10,67 0.000716 1.16 500.44 585.71 0.15
| Reach-1 —IBS15 500.00 8.31 11.07 10,03 11.08 0.000385 0.84 1059.00 896.47 0.11
Reach-1 !9&15 &00.00 8.31 AR 10.08 11.42 0.000220 0.81 1377.54 979.49 0.09
Reach-1  |9815 1000.00 831 1264 10.32 1264 0.000053 056| 275663 126257 005
Reach-1 |9&15 1400.00 8.31 13.15 10.48 13.15 0.000064 0.62 3441.96 1451.28 0.05
Reach-1  |9815 1600.00 8.31 13.40 1055 13.40 0.000062 083 381851 1552.23 0.05
Reach-1  |9815 2000.00 831 13.39 10.65 13.40 0.000097 079  3807.74 1549.70 0.07
Reach-1  |9815 2500.00 8.31 1373 10.74 1373 0.000103 035 435032 1672.27 0.07
|
Reach-1  |9763° 300.00 6.89 10.84 9.48 1065 0,000489 085 562.84 641.97 013
Reach-1  |9763° 500.00 6.89 11.05 9.71 11.06 0.000462 1.05 850.50 737.61 0.13
Reach-1 IS?E!.' 600.00 6.89 11.40 9.84 11.41 0.000214 0.79 155277 1158.15 0.08
Reach-1 _ |9763.° 1000.00 689 1264 10.13 12.64 0.000079 0.63] 316670 1491.65 0.05
Reach-1 IB?EB,' 1400.00 .89 13.15 10.32 13.15 0.000086 0.71 388422 1704.49 0.08
Reach-1 lo763* 1600.00 6.89 13.40 10.37 13.40 0.000084 0.73 4421.10 1790.57 0.06
Reach-1  |9763" 2000.00 6.89 1339 1053 13.39 0,000133 082]  4406.13 1787.66 0.08
Reach-1 S763.* 2500.00 5.89 13.72 10.71 13.73 0.000143 1.00 5026.79 1891.51 0.08
Reach-1 o711 200.00 547 10.63/ 871 10.63 0.000268 0.85 655,38 596.67 0.10
Reach-1 8711 500.00 5.47 11.04 915 11.04 0.000374 0.83 $25.04 731.45 011
Reach-1 9711 600.00 5.47 11.39 934 11.40 0.000276 0.88 1205.13 828.76 0.10
Reach-1 Ak 1000.00 547 1263 98.76 1264 0.000068 0.57 3862.14 1670.42 0.05
Reach-1 9711 1400.00 547 13,14 10.03 13.14 0000077 066| 458633 1929.26 0.06
Reach-1 ST 1600.00 547 1338 10.11 13.39 0.000076 0.69 5079.81 2017.41 0.06
Reach-1 9711 2000.00 5.47 13.38 10.29 13.29 0.000120 0.85] 505938 2013.82 0.07
Reach-1 g711 2500.00 5.47 13.72 10.73 13.72 0.000131 0.85 5753.54 210217 0.08
Reach-1 9700 Bridge
Reach-1 9650 300.00 T42 10.48 8.52 10.48 0.000117 0.51 992.26 61222 0.06
Reach-1 9680 500.00 7.42 10.75 5.68 10.76 0.000205 073] 118369 643,34 0.08
Reach-1 5660 600.00 T7.42 11.14 8.74 11.15 0.000168 0.72 1423.14 690.50 0.08
Reach-1 9560 1000.00 7.42 1206 8.95 1206 0.000078 0.60| 352627 1653.64 0.06
Reach-1 9850 1400.00 7.42 1212 914 1212 0.000143 0.81 3616.86 1668.07 0.08
Reach-1 9650 1600.00 7.42 12.15 9.19 1215 0.000179 082| 367072 1677.32 0.08
Reach-1 5660 2000.00 7.42 222 9.37 1223 0,000255 1.11 379141 1687.86 0.10
Reach-1 }9360 2500.00 7.42 1232 957 1233 0.000354 1.33| 3965184 1726.44 012
Reach-1  |96375° 200.00 741 10.47 871 10,48 0.000193 0.63 876.20 577.47 0.08
Reach-1 |9637.5" 500.00 7.41 10.74 8.89 10.75 0.000332 0.90 1034.33 601.58 0.11
Reach-1 9637.5° 600.00 7.41 11.13 856 11.14 0,000264 0.88 1283.26 §79.51 0.10
Reach-1 8637.5" 1000.00 7.41 1206 8.20 12.08 0.000107 0.69 327891 1617.69 0.07
Reach-1 9637.5* 1400.00 7.41 1211 8.35 1212 0.000195 0.24 3363.13 1629.35 0.09
Reach-1 96375 1600.00 T.41 1214 9,458 1215 0.000244 1.06 3413.22 1634.91 0.10
Reach-1 9637.5" 2000.00 741 1221 9.65 1222 0.000348 1.28 352535 1647.28 0.12
Reach-1 98375 2500.00 7.41 1230 9.83 1232 0.000480 153] 388345 1665.11 0.14
Reach-1 615" 300,00 7.40 10.46 8.89 10.47 0.000269 0.72 765.61 541.69 0.09
Reach-1 |961 5* 500.00 7.40 10.73 9.06 10.73 0.000454 1.02 910.02 550.88 0.13
Reach-1 96157 £00.00 7.40 11.12 5.12 11.13 0.000344 093] 115485 708.25 0.1
Reach-1 |951 5° 1000.00 7.40 12.05 936 1208 0.000127 0.74 305487 1556.93 0.07
Reach-1 |961 8" 1400.00 7.40 1210 9.54 121 0.000233 1.01 3130.98 1566.23 0.10
Reach-1 |9815." 1800.00 7.40 1213 9.64 1214 0.000292 1.14 3176.40 1571.76 0.11
Reach-1  |9615° 200000 7.40 1220 9.81 1221 0.000416 138] 327837 1584.09 013
Reach-1 96157 2500.00 7.40 1228 10.02 12.30 0.000575 185 34291 1601.41 0.15
Reach-1 o582.5° 300.00 7.38 10.45 9,05 10.456 0.000388 0.84 660.15 505.91 011
Reach-1 95925 500.00 7.38 10.71 923 10.72 0,000641 1.47 79284 556,07 0.15
Reach-1 9552.5" 800.00 7.39 1.1 8.30 11.12 0.000454 1.10 1064.83 781.62 0.13
Reach-1 95925° 1000.00 7.39 12.05 953 1205 0.000151 080! 284932 149869 0.08




HEC-RAS tan:_madﬁm_J.ZA_RmeLJ?JiE- iver: R-1 Reach: Reach-1 (Continued)
Reach River Sta Q Total MinChEl | ws Bev | ctws EG.Elev | EG. Slope | VelChnl | FlowArea | TopWidth | Froude#Chl
(efs) () (") ) () (ft) (ftfs) (sqft) ()
Reach-1 9592.5° 1400.00 738 12.09 971 1210 0.000277 1.09 2916.95 1507.38 0.11
Reach-1 9592.5° 18600.00 7.39 1212 9.81 1213 0.000347 1.23 2957.47 1512.56 0.12
Reach-1 9592 5* 2000.00 7.38 1218 10.01 12.19 0.000458 1.49 3048.78 152417 0.14
Reach-1 9592.5" 2500.00 7.38 1227 1022 12.28 0.000690 1.78 3178.96 1540.57 017
Reach-1 9570." 200.00 7.37 10.43 9.19 10.44 0,000550 0.99 558.46 490.02 0.14
Reach-1 9570." 500.00 7.37 10.68 9.42 10.69 0.000944 1.37 694.99 65351 0.18
|Reach-1 9570.° 600.00 7.37 11.09 9.47 11.10 0.000390 1.00 1388.77 1246.43 0.12
Reach-1 9570." 1000.00 737 12.04 9.69 1205 0.000178 0.85 2677.02 1506.44 0.08
|Reach-1 9570." 1400.00 7.37 12.08 9.91 12.09 0,000336 1.18 2738.45 1566.37 0.12
Reach-1 9570." 1600.00 7.37 1211 10.03 1212 0.000427 1.34 2776.80 1604.17 0.13
Reach-1 |g570." 2000.00 7.37 1216 10,20 12.18 0.000614 1.63 2865.06 1628.91 0.16
Reach-1 9570." 2500.00 7.37 1224 1038 1226 0.000853 1.85 2993.10 165633 0.19
Reach-1 9547.5" 300.00 7.36 10.41 9.35 10.42 0.000944 1.20 478.99 591.58 0.7
|Reach-1 9547.5" 500.00 7.36 10.63 964 10.65 0.001408 159 619.77 851.56 0.21
Reach-1 |9547.5° 600.00 7.36 11.08 9.72 11.09 0.000504 144 1272.02 1249.62 0.13
Reach-1  |9547.5° 1000.00 7.36 12.04 .87 12.04 0.000196 0.88 2629.65 1544.96 0.09
|Reach-1 |9547.5° 1400.00 7.36 12.07 10.12 12.08 0.000361 1.20 2684.37 1548.96 012
Reach-1 [9547 5 1600.00 7.36 12.10 10.23 12.10 0.000454 135 2717.39 1551.37 0.13
Reach-1 |9547.5° 2000.00 7.36 12.14 10.43 12.16 0.000654 164 2792.86 1556.86 0.16
Reach-1 Issa?,s- 2500.00 7.36 12.21 10.60 1228 0.000911 1.97 2502.38 1564.80 0.19
Reach-1 |es25 300.00 7.35 10.36 9.54 1037 0.001603 1.46 417.34 59539 0.2
Reach-1 |9525 500.00 7.35 10.56 273 10.58 0.002261 1.89 54532 651.36 0.26
Reach-1 |ss525 600.00 7.35 11.06 994 11.07 0.000672 1.23 122207 1377.04 0.15
Reach-1 8525 1000.00 7.35 1203 10.16 12.04 0.000185 0.85 2592.08 1444 57 0.08
Reach-1 9525 1400.00 735 12.06 10.33 1207 0.000365 1.18 263562 1451.17 0.12
Reach-1 9525 1600.00 7.35 1208 10.40 1208 0.000463 1.33 266212 145517 0.13
Reach-1 9525 2000.00 7.35 1212 10.53 1213 0.000676 162 272333 1464.38 0.16
Reach-1 9525 2500.00 7.35 1218 10.65 12.20 0.000959 195 2813.80 1477.85 0.18
Reach-1 9473.33" 300.00 7.34 10.27 957 10.28 0,001861 1.58 41251 600.81 0.
Reach-1 9473.33* 500.00 7.34 10.42 973 10.45 0.003002 214 509,18 54053 0.30
Reach-1 9473.33" £00.00 7.34 11.03 9.81 11.04 0.000427 1.00 1519.79 1450.45 0.12
Reach-1 9473.33° 1000.00 7.34 12.02 10.13 12.03 0.000148 0.75 305290 1622.15 0.08
Reach-1 9473.33" 1400.00 7.34 12.05 10.28 12.05 0.000282 1.05 209022 1624.02 010
Reach-1 9473.33" 1600.00 7.34 12.06 10.35 1207 0.000380 1.18 3113.09 1625.16 0.12
Reach-1 9473.33" 2000.00 7.34 12.09 10.45 12.10 0.000533 1.46 3166.58 1626.76 0.14
Reach-1 9473,33" 2500.00 7.34 1214 10.45 12.18 0.000768 177 324539 1627.13 0.17
|

Reach-1 I9421.66° 300.00 7.34 10.16 8.75 10.47 0.002308 1.76 397.86 50527 0.26
|Reach-1 |9421.865° 500.00 734 10.35 9.83 10.36 0.001013 1.26 1024.26 1284.71 0,18
Reach-1 |s421.66° 600.00 7.34 11.02 9.89 11.02 0.000237 0.77 188551 1629.83 0.09
Reach-1 lo421.66° 1000.00 7.34 1202 10.08 1202 0.000087 0.63 3533.72 1675.16 0.05
Reach-1 ls421.65° 1400.00 7.34 12.04 10.29 12.04 0.000186 0.87 3554.09 1675.31 0.08
Reach-1 lo421.85° 1500.00 7.34 1205 10.29 1205 0.000238 0.99 368281 1675.40 0.10
Reach-1 9421.66° 2000.00 7.34 1207 10.29 1208 0.000358 1.22 3726.94 1675.62 012
Reach-1 9421.66° 2500.00 7.34 1211 1029 1212 0.000529 1.50 3793.76 1675.85 0.14
Reach-1 9370.* 300.00 733 10,00 9.85 10.03 0.003375 211 36053 604.75 032
Reach-1 9370." 500.00 7.33 10.01 9.79 10.08 0.009171 3.48 363.61 £05.03 0.52
Reach-1 9370." £00.00 7.33 11.01 9.85 11.02 0.000108 0.54 2575.76 1678.57 0.06
Reach-1 9370.* 1000.00 7.33 12.02 10.02 12.02 0.000062 0.52 428532 1729.83 0.05
Reach-1 5370." 1400.00 7.33 12.02 10.12 12.03 0.000119 0.72 4311.21 1728.97 0.07
Reach-1 |9370. 1600.00 7.33 1204 10.12 12.04 0.000154 0.82 4327.24 1730.06 0.08
Reach-1 |s370. 2000.00 7332 12.06 10.12 12.07 0.000234 1.01 4385.21 1720.26 0.10
Reach-1 im?u.- 2500.00 7.33 1210 10,12 1210 0.000350 1.25 442319 173057 0.12
Reach-1 l9318.33* 300,00 7.32 1001 961 10.01 0.000084 0.35 1674.84 1420.35 0.05
Reach-1 |s318.33* 500.00 7.32 10.02 977 10.02 0.000227 059 1693.40 143260 0,08
Reach-1 |s318.33* 500.00 7.32 11.01 $.81 11.01 0.000053 0.40 3239.78 173243 0.04
Reach-1 le318.33" 1000.00 7.32 12.01 9.95 12.01 0.000039 0.43 5006.32 1780.87 0.04
Reach-1  |9318.33" 1400.00 732 12.03 9.95 1203 0.000076 059 5029.3¢ 1780.99 0.06
Reach-1 9318.33" 1600.00 7.32 12.03 9,95 12.04 0.000098 0.68 5043.71 1781.05 0.06
Reach-1 9318.33" 2000.00 7.32 12.05 9.95 12.06 0.000150 0.84 5077.72 1781.19 0.08
Reach-1 9318.33" 2500.00 7.32 12.08 9.95 1209 0,000228 1.04 5129.92 1781.40 0,10
Reach-1 9266.86" 300.00 7.32 10.01 956 10,01 0.000029 0.23 2341.78 1496.11 0.03
|Reach-1 9286.66° 500.00 7.32 10.02 9.69 10.02 0.000079 0,38 235627 1497.59 0.05
|Reach-1 9266.66" £00.00 7.32 11.01 979 11,01 0.000028 0.30 3975.93 1782.01 0.03
Reach-1 9265.65" 1000.00 7.32 12.01 979 12.01 0.000025 0.35 5794 47 182851 0.03
Reach-1 l9zs6.65° 1400.00 7.32 12.02 9.79 12.02 0.000049 0.49 5815.83 1828.59 0.04
Reach-1 |9766.65" 1600.00 7.32 12.03 979 12.08 0.000063 0.56 5829.10 182864 0.05
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Reach-1 9266.65" 2000.00 7.32 12.05 979 12.05 0.000097 0.70 585068 1828.75 0.06
Reach-1 926666 2500.00 7.32 12.08 9.79 1208 0.000148 0.87 5909.29 1828.92 0.08
Reach-1 9215 300.00 731 10.00 9.48 10,00 0.000012] 0.16 3078.83 1558.29 0.02
Reach-1 |9215 500.00 7.3 10.01 9.63 10.01 0,000033 027 3091.93 15680.57 0.03
Reach-1  |9215 600,00 7.31 11.01 9.62 11.01 0.000015 0.24 4779.05 1828.73 0.02
Reach-1  |9215 1000.00 7.31 12.01 9.62 12.01 0.000016 0.30 8647.06 1875.29 0.03
Reach-1 9215 1400.00 731 12.02 962 1202 0.000032 0.41 6667.43 1875.56 0.04
Reach-1 5215 1600.00 7.31 1203 5.62 12.03 0.000041 0.47 §680.10 1875.73 0.04
Reach-1 5215 2000.00 3 1205 962 1205 0.000064 0.59 6710.29 1876.13 0.05
Reach-1 9215 2500.00 7.31 12.07 9.62 12.07 0.000098 0.73 5756.82 1876.75 0.06
Reach-1 9169.99° 300.00 7.01 10.00 932 10.00 0.000010 0.15 332284 1585.02 0.02
Reach-1 9169.99* 500.00 7.01 10.01 9.50 10.01 0.000027 0.25 3335.26 1587.13 0.03
|Reach-1  [9169.99 600.00 7.01 11.01 9.50 11.01 0.000013 0.22 5044.29 1849.42 0.02
Reach-1  |9169.59" 1000.00 7.01 12.01 9.50 12.01 0.000014 0.28 8936.59 1903.64 0,02
Reach-1 l91 69.59" 1400.00 7.01 1202 9.50 12.02 0,000028 0.39 6956.27 1903.83 0.03
Reach-1  |9169.95" 1600.00 7.01 12.03 9.50 1203 0.000037 0.44 596851 1903.95 0.04
Reach-1  |9169.89" 2000.00 7.01 1204 950 12.04 0.000057 0.55 £997.69 1904.25 0.05
Reach-1 9169.95" 2500.00 7.01 12.07 9,50 12.07 0.000087 0.68 704271 1904.77 0.06
Reach-1 912499 300.00 672 10.00 9.15 10.00 0.000008 0.14 3570.38 1612.45 0.02
Reach-1 9124.99° 500.00 572 10.01 9.29 10.01 0.000022 0.23 358207 1614.45 0.03
Reach-1 9124.99" 600.00 6,72 11.01 9.38 11.01 0.000011 0.20 531296 1870.65 0.02
Reach-1 9124.99° 1000.00 672 1201 9.37 12.01 0.000013 0.26 7231.52 1930.04 0.02
Reach-1 9124.99" 1400.00 872 1202 9.37 1202 0.000025 0.36 725057 1330.24 0,03
Reach-1  |9124.99" 1600.00 6.72 12.03 9,37 12.03 0.000033 0.41 726243 193036 0.03
Reach-1  |9124.99" 2000.00 572 12.04 9.37 12.04 0.000050 051 729069 1930.66 0.04
Reach-1 Esmase- 2500.00 6.72 12.08 937 1207 0.000077 0.64 733433 1931.12 0.05
Reach-1 15!]79.99‘ 300.00 6.42 10.00 890 10.00 0.000007 0.13 3521.39 1642.44 0.01
Reach-1 2079.95" 500,00 6.42 10.01 9.1 10.01 0.000018 0.21 383258 164430 0.02
Reach-1 9079.99* 600.00 5.42 11.01 817 11.01 0.000010 0.19 5586.62 1896.39 0.02
Reach-1 9079.95° 1000.00 6.42 12.01 925 1201 0.000011 0.24 753157 1954.48 0.02
Reach-1 9079.99° 1400.00 6.42 12.02 9.25 12.02 0.000022 0.34 7550.05 1954.57 0.03
Reach-1 9079.99 1600.00 6.42 12.03 925 1203 0.000029 0.39 7561.55 1954.62 0.03
Reach-1  |9079.59" 2000.00 542 12.04 9.25 12.04 0.000045 0.49 7588.97 1954.75 0.04
Reach-1 I907999' 2500.00 6.42 1206 825 12.06 0.000068 0.60 7631.33 1954.96 0.05
Reach-1  |9034.99" 300.00 6.13 10.00 357 10.00 0.000006 0.12 4081.32 1670.12 0.01
Reach-1 Im&r 500.00 613 10.01 8.86 10.01 0.000015 0.20 405209 1671.87 0.02
Reach-1  |9034.89° 500.00 5.13 11.01 8.5 11.01 0.000008 0.18 5869.85 1919.77 0.02
Reach-1  |9034.59" 1000.00 6.13 12.01 9.12 12.01 0.000010 0. 7839.56 1575.48 0.02
Reach-1 ]9034.99' 1400.00 613 1202 9.12 1202 0.000020| 0.32 7857.50 1975.55 0.03
Reach-1 9034.59" 1600.00 6.13 1202 9,12 12.02 0.000025 0.37 7868.67 197559 0.03
Reach-1 9034.99" 2000.00 6.13 12.04 9212 1204 0.000040 0.46 789531 1975.68 0.04
Reach-1 9034.95° 2500.00 613 1206 9.12 12.06 0.000061 0.57 7936.49 1975.84 0.05
Reach-1 8989.99" 300.00 5.83 10,00 8.25 10.00 0.000005 0.11 4350.09 1702.39 0.01
Reach-1 8889 95" 500.00 583 10.01 8.61 10.01 0.000013 0.18 4368055 1704.08 0.02
Reach-1 £989.99" 600.00 583 11.01 870 11.01 0.000007 0.17 6161.37 1944.00 0.02
Reach-1 B889.95" 1000.00 583 12.01 $.00 12.01 0.000009 022 815453 1995.85 0.02
Reach-1 8989.99* 1400.00 5.83 12.02 9.00 12.02 0.000017 0.31 8171.99 1995.91 0.02
Reach-1 8989.99" 1600.00 5.83 12.02 9.00 12.02 0.000023 0.35 8182.86 1995.95 0.03
Reach-1 8989.89" 2000.00 583 12.04 9.00 1204 0.000035 0.44 8§208.81 1996.05 0.03
Reach-1 8989.99" 2500.00 583 12.06 9,00 12.06 0.000054 055 8248.55 189620 0.04
Reach-1 8944 89° 300.00 554 10.00 7.4 10.00 0.000004 0.11 4523 47 1731.66 0.0
Reach-1 8944 .95 500.00 554 10.01 8.30 10.01 0.000011 0.18 4633.65 1733.29 0.02
Reach-1 8944 59" 600.00 554 11.01 844 11.01 0.000006 0.16 B456.54 1967.09 oM
Reach-1 8944.99" 1000.00 554 12.01 8.73 12.01 0.000008 0.21 847137 2015.99 0.02
Reach-1 8944 59 1400.00 554 1202 887 12.02 0.000016 0.29 848842 2016.04 0.02
Reach-1 8944.99° 1600.00 554 1202 8.87 12.02 0.000020 0.34 849903 201608 003
Reach-1 8944 o5 2000.00 554 1204 887 12.04 0.000031 0.42 8524.38 2016.16 0.03
Reach-1 8944.99° 2500.00 554 12.05 8.87 12.06 0.000048 0.52 8563.59 2016.29 0.04
Reach-1 8889.59" 300.00 524 10.00 7.66 10.00 0.000003 0.10 490014 1762.05 oM
Reach-1 889999 500,00 5.24 10.01 8.01 10.01 0.000009 0.17 491012 1763.67 0.02
Reach-1 8899.99" 600.00 524 11.01 813 11.01 0.000005 0.16 6754.08 1987.57 0.01
Reach-1 8899.99* 1000.00 5.24 12.01 8.48 12.01 0.000007 0.20 8790.17 2035.89 0.02
Reach-1 8899,99° 1400.00 5.24 12.02 8.75 12.02 0.000014 0.28 8806.86 203594 0.02
Reach-1 8899.99" 1600.00 524 12.02 875 1202 0.000018 032 8817.25 203597 0.02
|Reach-1 8399.99° 2000.00 5.24 12.03 875 12.03 0.000028 0.40 8842.05 2035.04 0.03
|Reach-1 8855.99" 2500.00 524 12.05| 8.75 12.05 0.000043 0.50 2880.45 2036.16 0.04
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