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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 I
and 2). It is an essential-routé for emergency vehicle acc-ess to Pescadero during natural

disasters and medical emergencies. However, sections ofPescadero Creek Road lay

within floodplain areas of Èescadero and Butano Creeks and arc estimated to flood to

depths of upto 5.0 feet during a 100-year flood- that drains a 20

.q.r-" milá mountainous basin to the'southeast' an annual basis)

and in larger floods such as the February 2-3,19 ncy access on

pescaderõCreek Road. This condition is deemed to be a serious public safety problem by

the Pescadero community and SanMateo 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 ofthe road to the east. The lowest point of the road lies at 10-04 feet

MSL, äpproximately 300 feet east ofthe bridge. The low point on the bridge soffrt is at

11.9 feét-and the bridge deck lies at 13.0 feet mean sea level (MSL).

A potential improvement to increase the flood

frequency of overtopping the road would be to
bridgeto an elevation equaltothebridge deck on

betfeen 10.0 and t¡.0 fãet MSL. This improvement alone would reduce nuisance

flooding and perhaps the impacts of intermediæe 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 ttrough the structure under existing

and improved conditions. In additio4 an understanding of flood frequency on But¿no

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 (IIEC-RAS) computer simulation model (see attached figure):

Existing conditions withthe estimated February 1998 flood

With pãscadero Creek Road raisedto a uniforrn 13.0 feet (MSL) with an estimded

February 1998 flood.
With Pescadero Creek Road raised r:niformlyto 13.0 feet with a flow volume just

priorto overtopping Pescadero Creek Road

With the low point raisedto 11.9 feet (elerration ofthe bridge soffit)
with the low point raised to 12.4 feú. (0.5 feet above the bridge soffit)

1)
2)

3)

4)
5)
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The potential improvement for bridge flood capacity with each road raise scena¡to ts

shown in the table below-

Road Elevation Low Bridge Flood Capacþ
Pointmean sea level cubicfeet per secortd

Road Elevation Low Bridge Flood Capacity

Poifr"tnean sea level cubicfeet per second

Eústing - 10.0 fe€t

Raised - 13.0 feet

300 cß

1300 cß

Raised - ll.9 fee/..

Raised - 12.4 feú.

800 cß

1000 cfs

Potential impacts associated with a road raise are the most severe when raising the road

to an even t3.O 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 cß or a 3-

year flood event. Water surface profiles show a significant drop from the crest of the

ioad to the downstream side, creating a hydraulic jump and forces adequate to erode the

downstream side ofthe road. Such conditions present the possibility for complete

breaching of sections of the roaÅway. In the event of a breach æ apanctilar location,

flow would concentrate at the gap and accelerate, creding the potential for significant

flood hazards and impacts downstream. With the road at an even elevatiorq flow would

backwater upstream of the road and fill the floodplain eastward. The potential for a

breach to ocèur fi.nther east toward the town of Pescadero is greater here than under other

scenarios modeled.

Potential impacts associated with the intermediate road raise scena¡ios (low point at 1l -9

and 72.4 feet US|.) are similar but less severe and may provide acceptable improvements

to bridge capacrty. By maintainrng alow point in the roa4 overtopping would occur in a

predictable iocation and the road would flood to lesser depths. The potential for a road

breach and associated flood haza¡ds and impacts still exists, but the force generated asthe

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 I
and 2).It is an essenúal-route for emergency vehicle access to Pescadero during natural

disasters and medical emergencies. However, sections ofPescadero Creek Road lay

within floodplain a¡eas of Pescadero and Butano Creeks and are estimated to flood to

depths ofup to 5.0 feet during a 100-year flood. Butano Creeþ a stream that drains a 20

rq,r-" milé 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

þigo." S¡. T.n" increaseã frequency of flooding is partty attributed to the loss of flood

òapacity due to filling or aggradntion of theButano Creek channel with over 6.0 feet

,.ãi*"nt 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

overba-nk upstream of Pescadero Creek Road, heading northward across open agricultural

fields towa¡d Pescadero Creek Road east ofthe bridge. The low point ofthe road (Figure

4) is 3.0 feet lower than the bridge deck (10.0 feet verzus 13.0 feet at the bridge) and

cíose to the grade ofthe surrounding floodplain. Essentially the road is an overflow weir

that floods often. When flow depths ovet the road are 1.0 to 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

móstbfthe flow anlis dangerous if not impassible for large vehicles creating amajot
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 ofthe
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 structr¡re under existing

and improved conditions. In additior¡ an understanding of flood frequency on Butano

IIYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOURCES
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Creek is needed to estimate how often floods of a given volume could be expected to
occur.

Swanson Hydrology

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 availablg it is simple to use and

adequate for estimating the hydraulics of raising Pescadero Creek Road.

Development of HEC -RAS Mode I

The IIEC-RAS model requires several types of input dat¿. Fhst, thetopography ofthe
stream and floodplain must be entered in the format of cross-sections aligned
perpendicular to flow- Forthis study, a survey of the channel of Butano Creek was

completed 1,200 feet upstream ofthe bridge and 900 feet downstream to obtain current
dat¿. The channel $rvey 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 a¡eas were surveyed using an electronic total

station. A total of 384 points were collected (a copy ofthis survey has been provided in
digitat format on CD-ROM). The density of vegetation grouith in the channel and on the
floodplain areas precluded an adequate line-of-siglrt trnlss5 large swaths of vegetation

\¡rere removed. Instead, a l-foot contour survey created in 1987 was used to extend the
cross-sections av/ay from the channel. The 1987 topographic survey was spot-checked
with new points and found to be acceptably accurafe for use inthe IIEC-RAS model.

The geometry ofthe bridge over Butano Creek was measured by tape and level suwey. 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 forthe model. The flow volumes that would be affected by
raising the road are relatively small and intermediæe sized-floods (i.e. less than a five-
year return period for smalt less than 2O -year for'lntermdiate'). 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 I crossing at the
constriction between roadfill and the bedrock bluffto the south- A lack of hydraulic data
in the marstr, combined with ttre fact that intermediate-sized floods from Pescadero Creek
commingle with Butano Creek flows upstrearn and downstream ofthe Pescadero Creek
Road bridgg complicates hydraulic assumptions for modeling.

HYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOT]RCES
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PtgeT
Estimating Flood Fre Etency

An estimate of peak flood volume ûequency on Butano Creek and the discharge

occurring at the Pescadero Creek Road crossing \Ãiere developed as input for modeling.
The USGS measured stream flow on Butano Creek near Cloverdale Road between 1961

to 1974 and the a¡nual peaks from this record were used to develop a frequency cuwe by
the Log Pearson Itr distribution method (F gore 5). An altempt was made to extend the
Butano Creek record to account for large flow years of1982,1986, 1995, and 1998 by a
regression analysis with the longerrecord of Pesc¿dero Creek. However the correlation
coefficient was deemed too low d : 0.59) for use. The U.S. Army Corps ofEngineers
(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 ofthe Corps analysis were not availablg it is the most current and was deemed to
be acceptable for modeling use (Table l).

An assessment of the flood records and da¿ found three types of floods of differing
hydraulic and hydrologic character. The small floods arethose of less than about 5-yea¡
recrrrence and involve flow only from the Butano Creek watershed at the Pescadero

Creek Road crossing. Intermediate-sized floods (about less than a2}-yar 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. h{ajor
floods a¡e those greaterthan 2}-year where the Pescadero Creek Valley behaves

hydraulically as a lake with a hydraulic control at the mouth of Pescadero Creek æ

Highway One.

Accounts of the flood of February 2-3,1998 (considered an intermediate event herÐ
indicate that overbank flows from Pescadero Creek added sþnificantly to Butano Creek
flows upstream and downstrearn ofthe Pescadero Creek Road bridge. These accounts

@ill Cooþ personal communicatioq 1998) indicate over two feet of flow near the Stage /
Pescadero Creek Road intersection (Figure 6) heading westward towa¡d the Butano
Creek floodplain upstream ofPescadero Creek Road. In addition, a levee break on the
south bank of Pescadero Creek sent flow overbank ¿rcross Water Lane and into Butano
Creek 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 arñ 7998, 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 Februøy 2-3, 1998 Flood

The flood ofFebruary 2-3,1998 generated record peak flows on flrany San Mateo
coastside streams including Pescadero Creek and presumably Butano Creek. The flood

ITYDROLOGY / GEOMORPHOLOGY / RESTORATION /WATER RESOTIRCES
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TABLE 1: PESCADERO AND BUTANO CREEKS HYDROLOGY
Peak Dischørge vs. Frequency Relatíonshíp

Location
Drainage Area
(Square miles)

10 - Year 50 - Year 100 - Year 500 - Year February - 98

Pescadero Creek at
Pescadero Creek Road

53. s 7,700 13,900 16,700 20,000 10,600 [1]

Pescadero Creek at
Pacifïc Ocean

81.3 I1,000 20,000 24,O00 29,000 15,250l2l

Butano Creek at
Pescadero Creek Road

2t3 2,600 5,700 5,700 6,800 3,600 Í21

Source: Corps, 1989. [1] USGS [2] Estimated
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hydrograph recorded on Pescadero Creek shows a peak flow occurringneü 2 a.m. on

February 3'd (Figure 7). Accounts of flooding on Butano Creek indicæe the same time of
peak flow. Pescadero resident Bill Cooh who lives approximately 300 feet east ofthe
bridge crossing developed a peak flow depth and flow direction map (Figure 6) forthe
1998 flood. In addition, flood high water ma¡ks on several of Mr. Cook's buildings
indicate a flood elevation of 14.6 feø (MSL) just downstream of Pescadero Creek Road
(this elevation was confirmed by Swanson Hydrology and by a survey of raised floor
elevation next doorto Mr. Cook). In additior¡ visible high water marks on the California
Division of Forestry (CDF) building located just west of the bridge agræ with the 14.6

foot high water ma¡k.

Accounts of the flood by CDF staffand 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 raßge over Pescadero Creek Road- A CDF waler truck was nearly swept off
the road when atterrpting 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 Offrce in about 28 inches of
fast-flowingwater. At the peat 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 199E 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 atthebridge was 3,600 cß by drunage areareÃuction (Table 2) plus 1,400
cfs for estimated flow from Pescadero Creek overflow originating from the e¿st for atotal
of 5,000 cfs. FIow was increased to 15,000 cfs approximately 1,000 feet downstream of
the bridge to account forthe overbank flow fromthe Curry levee break.

Irwe stigation of Chmne I md Flodplain Condition

An inspection of channel and floodplain conditions was conducted in late July and early
August 7999 to assess channel flood capacity and to estimate input variables for
hydraulic modeling. The But¿no Creek channel lylngl)0O 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 fotrnd to be somewhat compact and cohesive
suggesting aclay fraction- Although the channel over this re¿ch is fairly small in
dimensions, it was generally free of obstnrctions.

From 400 feet below the bridge to a point approximately 900 feet downstream the
channel is na¡row and widths fluctuatebetween l0 and25 feet with several log jam
obstructions. In the narrow reaches, sand bars are covered with established willow andlor
catt¿il vegetation. ln some locations, trees have fallen compløely 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 50Yo of the tot¿l
flow in Butano Creek out of the channel into the floodplain and marsh a¡eas to the east

and west.

IIYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOURCES
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TABLE 2: FLOWS USED FORMODELING 1998 FLOOD EVENT

Butano Creek at Pescadero Creek Road 3,600 cfs

Butano Creek at Pescadero Creek Road with
Added Flow from Pescadero Creek

5,000 cfs

Butano Creek 1,000 feet
Downstream of Pescadero Creek Road

With Curry Levee Break Flow Added
15,000 cfs

IIYDROLOGY / GEOMORPHOLOGY / RESTORATION / WATER RESOURCES



FIGURE 8: BUTANO CFEEK AND PESCADERO CHEEK ROAD BRIDGE LOOKING UPSTREAM.
SWANSON HYDNOLOGY & GEOMONPHOLOGY
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Photo Date: July 14, .l999



Swanson Hydrolory

Page 15

At a point 900 feet downstream, the channel becomes completely obstructed by

vegetation gfoì¡/th (cattail and willow) and the channel bed is essentially level with the

top ofthe channel banks. Spot inspection ofthe channel reaches below found similar
obstructions occurring for a length of approximately 2,000 feet downstre¿Lm.

The floodplain area east ofButano Creek and upstream ofPescadero Creek Road is an

open agriculnral field with low hydraulic roughness (Figure 9). The west bank above

Pescadero Creek Road is densely vegetated, relatively naffolv as it is bounded by the hill
to the west (Figure lO).

The floodplain geometry changes abruptly at the Pescadero Creek Road crossrng. 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 Creeþ also called the West Butano Marsheq is low and broad with
elevations rangqngbøween 5.0 and 8.0 feet. While theButano Marshes are

topographically low, they are covered with a dense growth of cattails that stand up to 8
feet high. Further downstreanq the Butano Marshes are obstructed by cross levees

exhibiting small breaches (30-50 feet wide).

On the floodplain to the eas! 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 ofthe ope,lr floodplain and agricultural field thæ 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 ofPescadero Creek Road and east ofButano Creek is

densely vegetated from the bank ofthe 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 ofthe Creek is narrow
and densely vegetated upstream ofPescadero Creek Road and blocked at the bridge by
the roadfill of Bean Hollow and Pescadero Creek Roads. Below Pescadero Creek Road,
most ofthe flood conveyance occurs through agricultural fields east of the densely
vegetated riparian corridor.

HEC-RAS Modeling Results

(The full results ofthe HEC-RAS modeling are presented in technical Appendix A. The
key results are presented below).

HYDROLOGY / GEOMORPHOLOGY i RESTORATION / }VATER RESOURCES
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FIGURE 9: VIEW NORTHEAST ACHOSS BUTANO CREEK SHOWING OPEN FLOODPLAIN UPSTREAM OF LOW
POINT lN THE HOAD. Photo Date: June ZZ,1999



Western Floodplaln
Areas of Butano Greek Butano Creek

FIGURE 10: VIEW OF WEST OVERBANK AREAS LOOKING DOWNSTREAM TOWARDS PESCADERO CREEK
ROAD CROSSING AT BUTANO CREEK. Photo Date: June 22,1999

SWANSON HYDROLOGY & GEOMORPHOLOGY
115 Limekiln Street * Santa Cruz * 95060
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HEC-RAS was used to model the following conditions:

1) Existing conditions withthe estimated February 1998 flood. Plan "14",

Appendix A;
2) With Pescadero Creek Road raised to auniform 13.0 feet (MSL) with an

estimated February 1998 flood. Plst "15", Appendix A;
3) With Pescadero Creek Road raised uniformly to 13.0 feet with a flow volume

just prior to overtopping Pescadero Creek Road. Plan " I 7 " , Appendix A -

4) With the low point raised to 11.9 feet (elevation of the bridge sotrrt) PIøn
"road_I I-9 and set wse", Appendix A.

5) \ryith the low point raisedto lz.q feet (0.5 feet above the bridge sotrrt) PIøn
"road_12-4 ønd set wse", APPendix A.

As discussed above, two essential variables are diffìcult to estimate with presently

available data: the downstream water surface elevation and the discharge in Butano

Creek. In additio4 the one-dimensional I{EC-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 rezults 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.9. force necessary to
move cars and water tanker trucks), however such velocity data is highly approximate.

I-øge Flood (February I99S) with kistìng Conditions øndwith Roised Road

To address the downstream starting water surface elevatior¡ a series of runs @lans 14 atñ
15, App. A) were made each with a 0.5 foot increase in an attempt to discover which

starting elevation produces a 74-6 foot (MSL) water surface elevation at Pescadero Creek
Road. The rezults 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 #l). Similar results obtained forthe 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 upstreanq which should be

expected (Figure 1.2).Irprofile (Figure 13) the model shows that the road becomes a

control and a hydrautic 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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Butano Creek
Geom: lmported Geom 04

Plan 14 9/9/99
Flow: lmported Flow 04

2

Main Channel Distance (ft)

FIGURE 1 I : PROFILE RESULTS OF MODELING FEBRUARY 1998 FLOOD USING DIFFERENT STARTING
WATER SURFACE ELEVATIONS SHOWING EFFECT ON WATER SURFACE AT PESCADERO CREEK
ROAD BRIDGE. swANSoN HyDRoLocy & cEoMoRpHolocy

115 Limekiln Street " Santa Cruz * CA * 95060
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FIGURE 12: BUTANO GREEK FLOW MODELING RESULTS AT PESCADERO CREEK ROAD SHOWING EXISTING GROUND
IN THE STREAM GHANNEL, EXISTING ROAD SURFACE, AND PROPOSED RAISED ROAD SURFACES. DIFFERENT
SCENARIOS COMPUTED BY MODELS SHOW SIMILAR WATER SURFACE ELEVATIONS DURING A LARGE FLOOD.
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Butano Creek 1) Plan 14 919199 2) Plan 15 9/3/99
Geom: lmported Geom 04 Flow: lmported Flow 04
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WS PF 1 - Plan 15
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FIGURE 13: MODELING RESULTS SHOWING HYDRAULIC EFFECTS ON WATER SURFACE PROFILE OF
BUTANO CREEK AT PESCADERO CREEK ROAD. NOTE HYDRAULIC CONTROL ON UPSTREAM SIDE AND
HYDRAULIC JUMP AT THE DOWNSTREAM SIDE.

SWANSON HYDROLOGY & GEOMORPHOLOGY
115 Limekiln Street " Santa Cruz * CA " 95060
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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 fee.f is aimed to

concentrate overflow at its present location and reduce the impact of erosion by a

hydraulic jump during alarge flood. The model (dueto 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

*orrl¿ be concent rated atthe low point and any scour of the roadway would be limited-

Also, flow would not be shifted eastward but rather would stay concentrated af the low

point.

Benefits of RoadRaise Altertntives

Model runs @lans 17, rozd-11-9 and set wse, and road-l24 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 I l-9

and,l2.4 feet (Figures 12 and'14).

X'igure 14 shows the results ofthe model runs. Under existing conditions, Pescadero

Crãek Road begins to overtop at a flow of approximately 300 cfs, a flow which is

exceeded six days per yeü on average based upon flow duration analysis ofthe 7961-74

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 flowat the low point in Pescadero Creek Road is occurring with 1.0-1.5 feet of
clea¡ance remaining under the bridge. This agrees with our modeling rezults (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}-year flood on Butano Creek-

A road raise to I1.9 feet pírsses about 800 cfs, or a l.8-year flood-
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FIGURE 15: MODELING RESULTS SHOWING WATER SURFACE ELEVATION AT A DISCHARGE OF 3OO CFS.
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Appendix A

FuIl Results of HEC-RAS Modeling
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5000 00 I6i{ 14 7A 11.74 14.75 0 00040( 7 520.50 1Æ974 01

5000 00 8.6{ 14.74 11 74 147Ê. 0.00041: 7f 5164.60 14A9.44 014

5000 0( 8_6€ 1L7¿ '1174 147( 0.00041 7( 51il 6C 1489 44 0,14

5000 0( 86{ 1474 11.74 147Ê 0.00041 76 5164 60 1ß9 44 o'14

Räàidi-+r ., ;ri¡ifoïl¿El,,r 5000.0( 86f 14 74 11.74 147f 0 000414 76 5164.60 1489.¿14 014

¡kiûil9+:+ì;)r: toT8i',;,:1 5000 0( 86; 147t 11 6! 14 7t 0 000366 1.6S 5336 98 15æ 02 013

Raâcá:ii' tu.fzJt.: 5000_0( 86t 14.72 11 6f 14 7t 0 000379 170 5278 48 1532 6',3 013





# *¡!¿r¿iûlïill.,liRìäääiL t*
7i

r:ii[.t¡t i'rC.dt¡r,t€

I ¿j;:i'i:1:iriilir ja:)tri,,;',t!¡,ill tili)ì::iî ;,iäà.it'1j ;]lg-ii!1ffi14,

5000 0( 739 t3 5( 10 99 0.0006€ú 214 537820 'lsr51.7a o11

5000_0( 739 13.17 10 99 13 1S 0.00094! 243 472585 1901 4( 02(

hl);,:::!!:ilÀit74f.1j.+n 5000.q laa 12 85 10 99 129É 0 00130( 274 421336 1818.5{ o.24

ï..1' . j:l:?"JsiaÌìl 3!::l:.ri:i!¿..ì

¿J;-¿!;l*[È:ri:].f;.Ê 5000.0( 14Á 10 98 14.31 0.00030; 160 6689.85 1850.0t 0.1i

RËi¡d:fd*ìàï95ffiÍìì'!ü 5000.0( 737 13 87 10 98 13.8€ 0 00045'i 185 5911.¡t3 18/,5.7t 01f

É¿åüdËll;i:Ì jt:Jþ6iibrxi"aii5Ì';ìi 5000 0{ 737 13æ 10.98 '13 50 0 00069i 216 5191 04 1841 81 01t

5000 0( ¡5 I 10 98 '13.1( 0 001047 2.52 ¡1550 79 1837.7t 021

5000 0( 737 128/, 10 98 t¿4 0 001497 257 4022æ 1813 3i 024

5000 0( /5Þ 142t 1'1.09 ßa 0.000321 1 61 6403 81 17n.3t 01,
irllö<ñiþíi.1]:.il 5000 0( 736 13.8€ 1't 09 't3 8i 0 00047€ tæ 5670.47 1720 01 01t

5000.0( 736 13 4t 11 0S '13 4f 0 00071s 216 ¿t986.2€ 1716.8S 01t

È€ia*tûllrri,:i:i!tst7,5l..ii;1: 5000 0( 736 l3 1( 11 09 t31 0 00109€ 252 4369.58 17't4.O( 0z
i,$,ri:ifi*ird*1,r#i 5000 0( 736 11.09 12& 0 00163s 294 3845.58 M.6e o2(

5000 0( 735 1427 11 14^ 0.00033s 162 æ9274 1594 4S 01i
5000 00 735 13 84 11 t3 8É 0 0m50( 186 5406 04 1591.8t 011

5000.0( 7.35 '13.44 11 13 4< 0 000754 216 4759 94 1589 3( 01{

5000 0( 7.35 13 0€ 'l 1 r3.0f 0 001 154 252 4169_00 '1586 9t 0z
5000 0( 735 1274 t1 l27t 0 00172( 291 3657.73 '156f .97 02t

oiË;ì¡Èþ,iiiìr5äiji¡i¡È¡;-t r;:i 5000 0( 7.U 142e, 10 83 14.11 0 00028s 151 6704.98 1647 2¿ 011

:rl:kì19ÚqgBl').jil !' 5000 0( 7.34 lJ-öz 10 83 't3 8! 0 00041€ 172 5985.53 1640 3¡ 0't4

5000 0( 7.U 13 4( 10 83 13 4i 0 000621 198 5302.81 I ô36 5i 01f

Èí1iir:Íi;:tà¡Ê9tsôft Jll!.i 5000.0( 734 13.01 10 83 t3.0r 0 0009¡t4 230 4666.97 1633.67 02(

í:t:r; 5000 0r 7.U 12 67 10 83 12.6S 0 00144¡ 268 4096.85 16',3r 0t 021

âÄ¿iÈlú:tirf lì-'. l{lc)Ðd)Ãßr.''l !f 5000.0( 7.U 1424 10 51 14.2: 0 00023t 1æ 7393.60 17007( 01(

ffi iËrlÌ.i:.,c.rì#f ÞÍ"€Ê¡'"lí,ii 5000 0( 7,34 13.8( 10 51 t5_0 ¡ 0 00033t 15i 6641 43 I 696 0: 01i
RâSii;1iaiíriì-iliíþ:#-i':i:lr; 5000 0( 7.34 tJSa 10.51 13.3S 0 00049! 't 79 5921 80 1691 3( 01f

ÉEi}|ilni!,i;f ;¡*díbrydliei ; 5000_0( 7.U 129f 10 51 12_9S 0 00073f 2.6 5243.31 1647 0t 0'tt

5000 0( 7.34 1261 10 5l 12æ. 00011r( 2æ 4æ1.30 1681 3( 021

' i ) :;1 * !' :!,!,' jt:l{;¡i:-*ili:;|¿ :' x.:: ir.

R¡ùilr.,r11,i;ï,ïlgÈ?Bl+ì,.E !,r 5000 0( I -.5i '142¿ 101 14.2¿ 0 000191 127 8150 99 17497( 00s

*li il¿14gBd\-j,r,ri.rìii,, 5000 o( 37S 101 13 8( 0 00026f 142 7370 12 17¿6 0{ 0 1'l

5000 ü 2ú 33( 10 I t5 5/ 0 0003ri 160 6618.54 17A) 5r 014

5000 0( 7.33 2.94 10.12 129( 0 000!ts 181 5903 23 1739 0( 015

5000 0( 7.33 z-at 101 12.æ 0 00081( ?.07 sre.78 1735.0{ 01t

li-5!ì:;"ìi:il$llIx33l,tlÍli:i 5000 0( 995 14æ 0 00015r 115 8974 09 1806 9S 00t

ilÈ+.ìí1ì:;a.riü!lì$&iÍ;:í{:a 5000 0( 7.32 13.7t 9.95 4a aa 0 00020t '127 8163.95 1797.1i 01(

5000 0( 7.32 13.3i 9.95 0 mo28Í 141 7383.89 1790 ¿t{ 011

5000 0( 732 129É. 9.95 1291 0 00039s 158 6€37 55 1787 44 013

;îÍidi:ifÍä?ri6iÐiü,lr; 5000.0( 7.32 12.5i 9.9€ 12.55 00w57i 1.78 5935.27 17U.d, 016

¡..¡.{e.i;.iì,it"ï.',l.il-jtiìÌ}zJ.:,!..:..:t:r.

:ii;Ërl$#ÈòtifiÌlt: 5000.0( 7.32 142 979 14æ 0 0001 1s 104 9871.87 1865 5( 008

'115¡?56.ß6Ê1 5000 0( I .3¿ 97S 0.00015{ 114 9031.36 r857.05 00s

Flä#ä¡{il.:íri.l#f lñ6.t--}r{ 5000 0( t5$ 979 133/. 0 00021 125 s20.39 184Æ'73 010

ii:iiri;.:::ìt)rfä4Êêâf'¡..ii.: 5000 0( 12.91 9.79 1292 0.00028t 1.38 7444.38 1836 80 011

ìâ',¡iÌÉ'î*91ÞËËu+.il 5000 0( 732 12.51 979 12.52 0.00039r 153 6712.37 tæt-¿t 0 '13

inù.itii:!;:. i,t;t; i.t ü )i¿¡!¡'n

5000.q 731 14.2 962 MN 0.00009i 0.93 10843.97 192.07 007

þjltjlí;if mtõlr¡î; idni 5000 m 731 13.77 YO2 1377 0_00012( 0 9974 86 1914.56 007

ì,jìirii'lg2{Sii{'ij.Írl:: 5000 0( 7.3'l 9.62 0.000'f 5t 10 I'tu.u 1906 20 008

ÉjËìl:ilií,1t92f5ìï;1,'¡lii..!j 5000 0( 731 129( 9.62 129'l 0.00021( 2( æ27.s6 t897 56 009

hrl ^eì1:¡'lg!lg*.*ii1t 5000 0( 731 12.5( JÞ¿ 1251 0.00028( 7æ5.2 1887_49 01'l

¿íÉ ¡ 5000 0( 701 14.2 950 142. 0.0000&t 0.88 1 1 179.91 194220 0.06

'l)iri:ìÌ:r,F1[6g5gqi¡¡.1 5000 0( 701 950 1377 0_00010! 0.95 't0299 65 1935 53 007

5000.00 7.O1 950 o.o0014t 104 9M7.50 1927 61 008
Íí Lr?ilqlAfD{aF- :t: 5000 0( 701 129( 950 t2 90 0.00018t I tJ 8628 15 1921.O2 009

c* j',i;#f lglõg:F¿i1 ii 5000 0( 701 12.4. 9.50 12.5( 0_001251 a, 7850_61 191424 01(

à;l¿i.li:ì,r ii+]rr:lr¡{àíÉd; : 5000 0( 672 1421 937 142 0 000071 0.83 1',t51E 41 1 224 00€

5filn rr Ò- 12 137t 9.37 13.7Í 0.00009! 0.90 10627.æ 1956.25 00(

ti. ; r;ìllflttt.sF)rii , 50ôo rr õ-t ¿ 1331 937 0.00012f 097 9763.67 1948 67 007
ì4, i1;!rì;¡¿iirf¿'fiÈ¡Íiì,: 5000 0( 6.72 1284 937 12.8S 0 00017( 106 8932 3't 194226 008

*#il:í: r.j'',;:¡fsli!ÍEr_. .,.:: 5000 0( 12 4¿ 937 12 4S oooozÍ 116 8141 75 1937 60 009

?i!iriÁ¡!], -Ji¿lilil7Fi:(*&1 Ì,; 5000 00 642 14.21 9.25 142',1 0 000071 0.79 1 r860 00 1982.12 005

ù#f i:r:1ii+367e$:i,i1j 5000.0( 6.42 925 0 00009( 085 10958 23 1976 47 0.0€

i*_jí,::ijt:rc¡?BriÈ¡:.r 5000 0( 642 tJ0t 925 ¡5 5/ 0 0001 'l o92 10083 42 1969 54 0.07

ôlÈt'lr.j,!.ls7a59r' 5000 0( 642 128t 9.Á 12 8! 0 00015Í 100 9240 41 t962.6! 008

3









HECRAS P&an: Plan 17 R¡ìrer Rl\ÆR-l Reech: Reâcù-'r

ReacTr River S-ta Q Tcúal Min Cl H W.S Eer/ CÌitW-S- EG. El6, EG. Slope Vel Chnl FlowArea ToDvv¡ür Fro¡¡de#Cñl
(cfs) lftl ftt tfrl lftì (fr/fr) (f/s) (so ft) (ft)

ìeach-1 10721 1600.0c 951 '13.G 1ZO7 13-06 0.mo18l 0.7€ 20¿1.42 1317.73 00t
læ¿+l-1 1tJ721 1Sn.m 951 13.ü 1ZO? 13.(r 0 rno187 076 2@1.42 1317.72 o.ot
Qac+l-l 10121 1f,nm 9.51 13.0t 12.4i 13-Oe 0_(m187 0.7€ 2@1.4 1317.73 0.tr
ìeach-1 10721 ldlo.m 9.51 13.0t 1ZO1 't3-06 0.fml87 0.76 2021.42 1317.73 0.0t
ìeactÈ1 10721 l6m.m 9.51 13.ü 'l2.gj 13-m o fixt187 0.7€ 2A1.42 1317.73 0.0€

Reaci-1 106-/1.6' 16m.0( 943 13.0€ 1.9€ 13.(x 0.(m192 0.7! 2053.æ 1æ8.10 0.oE

Reach-1 106-/1.6' l6m.o( 943 13(E 1.9S 13.(tr 0.(m'192 0.7! 2(E3-62 1328.10 0.0€
ReacLl t06'11.6' 16m.ft 9.¿l: '13.(}5 11.9€ 13.0: 0.mo192 nz 2æ3æ 1328.1( 0.08
Reech-1 10671.6- 1d10.0( 9.¿l¡ 13.05 I J.9e 13.05 0.000192 0-7s 2053.62 1328.1( o.o8
Reãch-1 t0671.e' l6moc 9.ul: 13_05 l 1.9€ 13.(5 0.(m192 0.7! 2063-æ 1328.1t 008

ìeectFl 10É;2..v 16m.0c 9.35 13(} 11.91 13.05 0.(m190 0.7E 2088.2t 1æ.2¿ 008
leacl-1 1W? 1æ0.m o?ç 13(} f 1.91 13.05 0.0m19( 0.78 20€€'.28 13¡t8.24 0.08
leaclF'l 1W.-T 1600.æ 9-35 13.0¿ 11.91 13.05 0.00019c 0.7s 2ß8.28 1æ.24 0.08
?eeclÈ1 10622.3' 1fln.00 9.35 13.(y 11.91 13.04 0.{m19( 0.7s 2æ8.28 1æ.24 o.o€
ìeaclÈl 106..2..7 1dn.m 9-35 13.fv '11.91 13.G 0.(m19( 0.79 2fJÉ8.28 1r?F.24 o0t

ìeacTÈ1 10572.9' 1600.fi 9.27 13.0: I 1.83 13& 0.(m184 0.79 2124.4i 1348.0€ 00t
?æcl-1 1ù5i-2-9* 16æfi 927 13G I 1.83 13.O1 0.(m184 0.7s 2124.A7 í348 (x 0.0f
?eacl-1 t0572.9* 1600.fi 9.2i 13.G 11.æ 13.0( 0.(m184 0.7! 2124,47 1348.0€ 0.0€
?eech-1 t(572.9. 1qþ.0( 9.2i 13.G 1 1.83 13(X 0.fml84 o.79 212487 1348.ft 0.0€
?eech-1 10572.s 1qn.o( o )-, 13.G 11.æ 13 04 0.(m184 0.78 2124.47 1344 OÉ o.o€

ìeacì-1 t05æ.6r 1æ0.0( 9ts 13.m 11.75 13.03 o.mol73 o.7E 2167.11 1350.0i 0.08
leach-1 t05æ.6* 1ãn.0c 9.1S 13.(' '11.75 13.fr¡ o.(xnl73 o7E 216t.11 1350.ú o.o8
Re¿ctF1 1623.6' 16æ.0C 91S ß.n 11.75 13-O3 0.0001ñ 0.78 2167.',i1 1350.0i o-08
Reaci-1 1(Ëæ-6* lqn 0c 91! ß.n 11.75 13_03 omolz 0.78 2167.11 13q).0i 0.08
Reach-1 105Ut.6* 16m.m 91S 13.f2 11.75 't3 (l3 0.(mîu 0.78 21W.11 1350.07 0.0{

ìeachl 1M74.? 1fllo.0c 91C 't3.01 11.6( 13.02 0-(m1at 0.76 212.æ f355.98 0.0€
ìeaoh-1 1U74.7 16m.m 9.10 13.01 I't 6É 13.(p 0.(mlat 0.76 212.æ 1355.98 o.ot
ìeach-'l 1U74.7 '1õn_o0 9lo 13.01 1 1.6t 13.@ 0.(m164 0.7€ 212.æ 1355.9e 0.0€
ìeaclÈ1 1U74.7 16m_0c 9.10 13 01 1 1.6[ 13.@ 0.(mí64 076 212æ 134t5.98 0.0€
ìeaci-1 1U74.7 1ãn_m 91C 13 01 1 1.6É 13.@ 0.æ0141 o.7f 212.e5 1355_98 0-08

ieac-fF1 lu24.s 1dþ.0( 9.02 13.01 1'r.5€ 13.û2 0.(m151 o.7¿ 267.31 13At.0t o.08
leech-1 104.24s" 1600.0( 9.02 13.01 11.5€ 13.02 0.æo151 o.7¿ 2267.31 lget.01 0.08
leaclÈ1 tu24-g 1dn.0c 9.02 13.01 11.58 13.@ 0_(mí51 o.7¿ 26.731 1364.01 0.08
Reach"l 1U24.9 1600.0( 9.ú '13.01 11.5e 13.@ 0.fml5l 0.7¿ 2267.3',1 13et.01 0-08
Reactl-l 1U24.9 1600.fi 9.Oi 13 01 11.58 13Í2 0.(m15r o7¿ 2267.31 1364.01 0.oB

Reac+È1 1æ75.6' 16m.00 894 13.ü 11-50 t3 0'l 0.(m1z¡0 o7) æo.u 1373.27 0.07
ìeaci-1 1o:ì75.6r 1600.æ 8.94 13 fr 11-50 13.01 o (xxì14¡ o.72 æo.* 1373.27 o.g7
ìeacà-l 1(875.6! 1600.00 8.94 13.G 't 1_5C 13.0'1 0.00014r o.72 z32o.& 1373-27 o.o7
leactÈ1 10375.6* 1d10.æ 8.94 13_O( 1l-50 13.01 0.m014( o.72 mo.æ 1373.27 0_07

ìeacl-1 1(875.6* 1m.00 8.94 13.0( 11.5( 13.01 0.mo14c o.72 2320.8t 1513.27 o.oi

Reech-l 10326.3. 16m.0( 8-86 't30t 11.42 13.0C 0.m0127 06s 7377.74 138t.67 0.07
leact-1 10826.3' 1dn.0( 8.8t 13 0t 1.42 13.0C 0(m127 0.69 73n.74 1æ1.67 0.07
leâcfi-'l 't0æ6.3. lãn_fi 88t l3.G 11.42 'l3.oc o.cfJo127 0.69 n77.74 r381.6'i 0.07
ìeaoh-l læ26.3' 16m-0( 8.8t 13.G 11.42 13.0C o.fJf]fJ'127 0.G n77.74 1381.5; o.o7
ìeach-1 10326_3. 1fin.fi 88t 13.0c 11.42 l3_fi o.ffi121 0.G 2377.74 1381 6i o.o7

ìeach-1 10277 1600.0c 8.78 12æ 11.9 13.m1 0_fmll! 0.6€ 2¿l€6.6f 1æ0.3( 007
ìeach-1 1cf277 l6mtr 87t 12.æ 11.y 13_m 0 fixrl! 0.6t 2¿E!5.6t 1æ0.3( o07
ReacfFl 19277 1dn.ff 8.7€ 12æ 11.U 13_m 0_(m1l! 0-68 2¡K15.tr 1æO-3( o.o7
ìeach-1 10277 l6m 0c 878 lz99 11.9 13.OO 0 fin1í! 0.68 2¡135-6€ 1*n.3{ 0.01
ìeach-l 1v277 16m 0c 8.7e 12.æ 11.341 13-ml 0 ûþl't! 0.68 24ì5.6t 13Sn.3€ 0.07

ìeacÞ1 lo-5-6. 16m 00 8.73 lz9r 11.2.1 1zsel 0.(x¡(X4€ 1.341 24gI.3r 13É11.88 0.'t:
?eacl-1 1t25.æ l6mm 8.731 n.q. 11-2 r2.991 0.fxrl¡|4€ 1g 24%.nl 1391.88 o.l!
ìeach-1 1o25æ 16mm 8.73i 12.!ß 11.2 129Æ 0.mo446 1g 2&.n 1391.881 0.1:
ìeach-1 It25.e 1600.ml 8.æl 1Læ 11.2 '12-9É' 0.0m446 1U 2¡191.æl 13e)1.881 0.13
?eách-1 1rn.s.6. r600.ml 8.æl 1298 11.2 129Æ 0.m446 134 2.19t3)l 1391.88 I 0.13

Reåch-1 10174.3' 1600.001 8.681 12.96 I 1.10 12.97 0.üx)411 1 3'l 2540.801 1X90.s41 0-13
Reach-l t0174.3' 1f,n.ool 8.68 1296 1.10 12.97 0.ûxx11 131 2ffi.æl 1390.54 0.13
Reach-1 to174.T t600.m 8.681 12.961 1 1.10 12.97 0.ûrx11 1.31 2540.æl læ0.54 0.13
ìeactÞ1 to174.y 16m.m 8.681 1Zs6l 11.10 12.97 0.000411 1.3 1 2W.801 1390.54 0.13
leach-l to174.T 16m.m 8.68 12.96 | 11-10 1Ze7l 0 oq)4't1 131 2540.80t 1390.54 0.13



Reach Ri\,erSta O Total Min Ch B W.S. Elev CritW.S. ÉG. Eþv ËG- Sloæ Vel Chnl FlowA¡ea Top Wdül Froude # Chl
(cñs) (ft) tfr) tft) (fr) lfilfr) (fl/s) (sq ft) (fr)

ìeach-1 10123. 1600.ü) 8.ú 1Zg. f.e. 1Zg. 0_ft(IrlTu 't.2'i 25ç4'.G 1389.7e 0.1
Reacl-1 101æ.' 1flþ.m 8.õ 12.9 f.m 1Z*, 0.ofirlz 1.2'i 2594 G 1389.78 01
ReactÈ1 10123' 1600.0( 8.62 129 11.@ 1295 0.ürx¡72 1.2i 25S4.0É 1389.78 o.12
ReaclÞ1 10173.- 1600.ü 8.62 12.9 11.@ 179É. o fxrBT¿ 1Zi 2594.G 13æ.7Ê o.12
Reach-1 10123.- 1f,n.0( 8.æ 12.9 r.a 12.* o-flr[I7¿ 1.2i 2594.G 1389.78 o.12

leach-1 10071-e¡ l6æ.0c a.57 1Zg 10.95 179,4. o.fllæ25 1.21 2655.63 læ1.4'l 0.11

ìeac-h-1 1æ71.6' l6m.0c 8.5/ 1Lg 10.9t 12.9 0.Ogfi"'¡ 't 21 2655.63 1391.41 0.11

ìea¿t-1 10071.e: l600.oc a.57 129É 10.9: 12.9 0.(nxì25 121 2655.63 læ1 41 0.11
ìeach-l 1fir/1_6' 16m.0c 8.17 12æ. 10.9t 1Z9t 0.(Irr25 1.21 2655.63 1391-41 0.11
ìeacñ-1 lü¡71.6' 1fllo.(x) 8.5.i 'l2.9F 10.9 12.9 0.o0c2t 1.21 2655.G 1391.41 0.11

ìeach-1 1fi20.3* 1600-m 8.51 1791 10.8i '12.92 0.oo(zfr: t_15 272_& 13Sn 60 0.11
ìeach-1 1(xl20.3Ê 'tf,x).00 8.Í 1291 10.87 12.92 0.m@& 1a 272..9¿ 13en 60 0.11
leec1}1 'too20_3. 1600.00 8.52 12.91 10 8i 1Lg2 0.(np8: 1f 272..ü t3sn.60 o.11
ìeactFl 10020_3. 16Cr¡.0C 8-5t 12.91 10.87 1Zg2 0.o(xlz8c 1: 2T2U t3!þ.6Ê o_11

leactÈ1 l(xl20-3. lñ)o,m 8.5i 1291 10 87 129 0.oquæ ta 2r2..æ 13Sþ 6( 0.11

Reacl-1 *a' 1600.0c I4t 129f 10.8C 1291 0.00G23É 1.O7 2793.4 l3sþ.1r 0.10
Reåcltl-1 xnc¡ ' 1fin.0c 847 12.9C 10.8C 12.91 0.(xxDfE 1t7 27gl.8C 13Sn.1r 0.'r0
ìeaclÈl x)6st. 1600.0c 847 1L9t 10.8C 129'l 0.fix'f}s 107 27!ß.9 í3en.1r o.1c
ìeacl-1 x¡69' l6m.oc a.47 12.9f 10.8C 12-91 0.(Ir2:5 1.97 27s3.& l3so 11 o.1c
?each-1 xbg' 16m.m 8.47 12.X. 10.80 1291 o-ürlzfts 107 27æ.9 13Sn.1¿ 0.1c

ìeacì-1 9917.00. 16æ.00 841 12-85) 10.71 1?.9f. o-fml94 09( 2873.n 1387.4€ 0.fx
?eacfFl æ17.er 1dn.00 841 12.89 10.71 12.9 0-(Iû94 0s 28'ß.n 1æ7.Æ OG
?each-1 æ17.66r 16m.00 8.4',1 128!) 10.71 1Z9f 0_fmrs 09! 2873.n 1387.¿18 0.os
ìeacì-1 æ17.æ- t6æ-m 841 1ZA9 1071 't2N 0-(m1g 0.9( 2873.n 1387.¿ß 0.G
Reacn-1 9917.60- tdn.m 4.41 12.49 1(l.71 12.X o-molg 0.s 2873.n 1387.4€ o.(x

Ræc+l-'l 1866.3ÍÌ' l6m.o( 8-36 12æ lo 63 't2.&9 0.æ0152 0.8! 2961.64 1ß.44 0.0€
Reacñ-1 ¡866.3Ír ldn.oc 8.36 12.æ 10.6C 12.8S 0.(m152 08s 251.64 1383.44 0.0€
ReacfFl t866.33' 1600_tr 8.36 'lzæ 10.63 1zæ o.æ0152 0.8s æ61.64 1383.¿g 0.08
Reach-1 )866-33. 1flto.fi 8-36 12æ 10.63 12æ 0_(m152 0.8s 2961.81 1ß.4 0.08
Reacfi-1 )866.3ir 16m.OC 8.36 12.æ to 63 1Zæ 0.(m152 0.8s 2961.64 '13æ.¿f 0.08

ìeaclFl )815 16m_m 83J 12.A¿. 10.Í 12.æ 0.m0114 0.79 g)68.3!l 13¡l1-31 0-07
leach-1 )815 lqI)_oc 831 1Z8E 10.9 12.æ 0.(m114 0.79 3068.3S 13Í¡1-31 orli7
ìeactFl )815 16m-OC 8.31 12.98, 10.Í 12æ 0-fÐ011.¿ 0-7s 3{t68.3S 133t 31 0.07
ìeacì-l ¡815 l600.0c 8.3'1 12'S8 10.Í 12.8! 0.fm11¿ 0.73 m68.3! 13E}1.31 0.07
ìeech-1 ¡815 tæo.m 8.31 12.88 10.q 12.æ 0-(m112 0.79 3068.3( 1Ír1.31 o.07

ìeacÞ1 9763. 16æ.æ 68S 128i8 10.37 lLgA o(mlsE 0.91 3{i:}7.41 1607.51 0.0€
leacn-1 9763. 1600.m 68S 1288 10-37 1L8iE o(m15¡ 0.91 3Ír/.41 1fi)7.51 0.0€
leac.tÈ1 176Ít * 1dÞ.m 6.8€ 12æ t0_37 12æ o.m01s 091 3trt7.41 1607-51 0.08
?eactÈ1 ¡763' 1ñn.00 6.88 1Zg8 10-37 1Z8iE 0.(m158 091 3487.41 1607.51 0_08
leåch-'l t763. lqn.0( 6.8S 1zBt 10.g, 12.88 0.(m15: 091 3Í¡7.41 16û/.51 0.0€

Ræch-'l )711 1qn.0c 547 1ZA'i 10.11 1ZA7 0.(m13-¿ 0.85 Æ74.æ 1p7.& 0.08
ìeâch-1 )711 lqn-0c 547 12.4i 10 11 12.41 0.(m13-/ 0.85 Æ74.æ 1V7æ 0.08
?æch-l )711 1600.00 547 1ZA7l 10-11 12-Ai 0.m0137 0.85 4074.æ 1827.6É 0.08
leac-h-l )711 16m.m 5.47 1ZB7l 10.'t1 lZA'i 0.(m137 0.85 Æ74.æ 1827.6Í 0.08
leåc-tì-1 s711 rm.m 547 12.47 10.11 '12.81 0.(m137 0.85 Æ74.æ 1ú1.æ. 0-o€

leaclFl 97oO Bidoe

ìeach-1 9660 1600-00l 7.42 11.41 9.201 11.42 o.oq)481 11( 2538.æ 1æ1.¿ß o1t
ìeåctÈ1 1660 1qn.00l 74 11.41 9.20 1',1.42 0.ü)o481 1_1( 2ffi.& 1æ1.4¡ì o-12
ReecÞ1 l6m 1600.m1 7.42 11.41 9-20 11.q2 o firxal 1 1( 2538.æ 1391.¿ß o12
Reach-1 l6d) 16æ.001 7.42 11.41 9.20 11.421 0.0@t81 1.1( 2538.32 1391-¿ßl o.12
Reec'tÞ1 1660 1@o.0ol 7.42 1',t.41 9-20 11.421 0.q)048'1 1.1( 25æ.æ 1æ1.¿ßl o.12

ìeactFl )037.5* 1600.00l 7.41 11.3s1 s.461 11.,lo1 0-m0741 1.57 22Ê1-97 13t1861 o.17
ìeact-1 )637_5' 16oo.ml 741 113s1 e.461 11.401 0.fiÐ741 1.57 %1.97 13s4.86f o.17
ìe¿cfÞ1 )637.5. 

I
16m.ml 7.4',1 11.3s1 s.461 11.4o1 0.(m741 157 261.97 13ar.861 o.17

leach-1 ,637_5' 1600-(x) 7.41 1't.3S) s.461 11.401 0.0q)741 1.57 2261.97 --13s4.867 o17
ìeach-1 xr.5. 1600.m 7.41 11.3S) s.461 11.401 o.(m741 1.57 261.97 133r.86 o.17

ìeacn-1 bt5 1600.001 7.4p1 11.361 s.641 11.38 0.oo1012l 1.7s1 2Q6.661 1æ1.12 0.'19
leaclts.l ,6't5 1æ0.001 7.4o1 11.361 9et 11.38 o.oo1012l 1.æl 2026.66 I 1391.12 0.ls
?each-1 1615.* | ræo.æl 7.4o1 11.361 9.64 11.38 o.m1o12l 'I 79 2026 661 13Ér1.12 0.1s
iæch-1 )6t5. 1600.00 | 7.nl 1r.361 9.An 11.38 o.oû1ol2l 1.7s1 2026.661 1æ1.12 0.1s

1/



Reacn RiEr Sta Q Tctal M¡n ch El W.S. Eþv Gitw.s EG. Eh, EG- Sbæ Vd Chnl FbrflArea Topl,Vrür Flode#Chl
(cF) fft) (ft) tft) (fr) tfrlfr) lftlsì (sa ft) fft)

Reaci-1 t615. 1600.m 7AÍ 11-3( 9.e 11-3€ o.m101, '1.79 2@6& 139f.1i 01s

ìeaclFl )592.5' 1qn.o( 7.æ 11.Q 9-81 11_g o_m1363 Lú 1809.2¿ 1r¡7.07 î)a
lætts1 )æ2.5* 16m.0c 7.3S 11-? 981 11_34 0.mî36Í z& 18(p.28 1æ7.O7 o.n
?scfì-1 )æ25' 1600.fi 7.3S 11.32 981 11.9 0.m1363 Læ 18æ.28 1æ7.t7 o.2
le¿fr-l ì59¿5' ldn.00 z.æ 11.p 981 '11.4 0.æ1363 zæ 1809.2€ 1æ7.tÌ o.z
ìeactÈ1 t5925' l6m.m 7.æ 11.p 9-81 11.9 0.(x)1363 zæ 18læ..28 1æ7.O7 o.z

Reac+È1 ¡|7n i 1600.00 7.37 11.2f 10_o:r 1',l 2S 0.001893 2.31 1602.6( 1.n4.56 0.2t
ReaclÈ1 ¡5-7ni l6m.m 7.37 1'1.2t to-03 1',1 2t 0.(x)r8s 2.31 rsz6Í 12U.æ o.2Í
Reacfi-1 l57nr 1dþ.æ 7.37 11.2t 't0.(E '11.4 0.0018!r: 2.31 1d2.6[ 12U.æ o.2t
ReacÞ1 ì57llr 1600.(x 7.37 11.2Í l0-03 11 2t o.(Ð18Sr: 231 16@.6€ 12U.* o.2c
Reacù-1 16m.0( 7.37 f .2e l0-æ '11.x o.q)18s z31 16(12-66 12U.X 0.26

Reacì-1 H7.î 16m.0( 7.% 't 1.1¡ 1(l.2 11-2 o-@:ne 2.68 1¿tol.8¡| r273.3S 031
ReacTÈ'l ß47.5' 16m.0( 7.36 'I 1- 1t 102f 't1 2 o.@77É 2-68 1¿t01.83 1273.39 0.31
R€acTÞ1 93r.5' 16m.tr 7.36 1',1.'lt 10.2i 11.2 o.@77e 2.68 1401.83 1273.æ 0.31

ìeeclFl 9547.5' 1dn 0c 7% 'I 1.'l I 10.x. 11_2 o.w77É z6€ 1¡101.83 1273.æ 031
ìeecñl 9317.5' ldnfr 7.9 I 1.18 'to.z 11-2 o.úEn6 zæ 1¿101.& 1273.æ 0.31

leach-1 #25 1600.m 7.æ 11_(E 10 ¡10 I 1.10 o_m4966 3.a3 1205.68 1376.2A o.4'l
ìeacIÈ1 ,s25 16æ.m 7.3f 11.(E 10.40 1 1.10 o.(Ix966 3.33 '12(E.G 1376.28 o41
teâcì-1 1525 16m.æ 7.3! 11.Ë f0.4) I 1.10 0.q)¿Kt66 3_æì l2(8.68 't376.28 o41
ìeach-1 ]6,25 1æ0.m 7.3! 11.G 10.¡lC 11-10 o.q)4966 ós 1205 6É 1376.2t o 4'l
Reech-1 #25 16æ.m 7.æ 'r.G 10.¡10 11-lC o.(Ixs¡€6 3.3:ì l2fE.G 1376.2¿ o.41

ìeacfi-1 x73.33* 1qn-00 7.U 10.78 l0 3( 10.a3 o.w7& 3.3e 118f) 9l 12Æ.6i 0.¿lÍl

Re€cì-1 )473.33' 16m.m 7.U r0.7€ 10.3: 10_8¡t o.wt& 3.3( 1180.91 12Æ.6t 0 ¡13

Ræch-1 )473fr 1600.fi 7.U 10.78 10.3¡ '10.8¡ì o.cÉ742 3.3! 'r80 9l 12Æ.6i 0rß
ìeactÈ1 x73.æ' 1dn.oc 7.U 10.78 10.3C 10_83 o.rI5742 ?ft I 180.91 12Æ.67 043
Reac+l-1 x73.33' 1600.0c 7.34 10.78 t0.3I lo_83 o.ffi742 2îC 1180.91 12Æ.67 0.43

l€ch-l ¡421.66' 1ãr-00 7.4 10.¡t5 10.25 10-50 o.m755C 2R 115¿74 læ¿38 0 ¿l(

leacTÈ'l )421.æ' íãn.00 7.U 10.45 1025 10.5C 0.æ7550 ?ft '11f,74 1332.38 0.4s

R€acñ-1 9421.0e' lgn-m 7.v 't0.Æ 10-2S lo 50 0.qt/560 ?* 't1æ'74 tÍ¿38 0.¿ß

ìeacfFl 1421.66. tdn.m 7.7 10-44 10.2S 10.5( 0.m7550 3.5€ 11274 1332.38 0.¿K

ìeactFl ]42l.ee' 16m.m 7.? 10.4{ 'to.æ 10.50 0-007550 3.59 fi47¿ 1Í238 0_4(

ìeactFl m70r 16m-m 10.1: 'to.'12 10.'t€ 0.(116É2: 304 12Æ.q 1381.67 o41
Reach-1 tìm r 16m.00 7.3É 10. t: 10.12 ro.lc 0.m6c2: 3.0¡l 12Æ.9 1381.67 o.44
Reach-1 rl7n ' 1frn.m /..* 10.1: 10.12 'to-1€ o.fiEiP: 3.04 12¿t6.9( 1381.6-i ø-4/.
ReacTFl l6m.0c 7.æ '10.1: 10.12 1 0.1€ 0.(IEai 3.(X 1246'.9t 1381.6i o.44
Reäcl-1 t?7n r 1dn.o( 7.33 10.1: 10.12 10.1€ o.(Iì6íÞ: 3.(X 1246.9C 1381.67 o4

ReacfÞ1 )318.33- lqn.G 7.?. oe 9.9 9-97 o.@721 1.99 1597.96 1421.U o2!
Reacì-1 Ì318.æ' 1600.tr 7.Q ôd og 9-97 o.@727 1.99 1597.5 1421.U 0.2f
leâcÞl )31&33' 16m.fi t-1 oe 9.9 9.97 o.MTz7 1.æ 1597.96 1421.U o.z
ìeaclÈ1 1318.33' 1600.(r t.ù 9.95 9.95 9.97 a.@727 1.S 1597.96 1Q1.U 0-z
ìeech-1 )3t8.æ' 1ãn 0c I -52 9.95 99¡ 9.97 o.@2t aú 1597.96 1421.U ox

ìeacÞ'l 1266.ee- 1600.m 7.& 9.79 9-79 9.80 0.001215 1.35 201A.2 1@37 01s
leaclFl 1266.Sç 1q¡0.(x) I .32 9.79 9.79 9.E0 0.mr2't5 1.35 201A.X 1&37 0.1!
ìÊâcù-'l Ì266.0S. 16m.m t-t 9-7! s7s 9.80 0.fit1215 1-35 20142( 1@..37 0.1e
ìeacTÈ1 1266.66r 1600.m 7.& 97! 9.78 9.8( 0.m1215 1-36 2318.X 1@31 0.'ts
?æh-l 1266.66* t6m.m 7.9 9.7! 9.7( 9.8[ o_m1215 1.35 2014.X 1&Si 0.1s

ìeacÞ1 tz't5 1dlo.m 7.31 9.æ 9.8 9-6Ír o_(IrEer 0.981 249017 15(267 013
Reacn-1 )215 16m-fi 7.3',1 9.62 9.õ 9-6¡l o.üxË881 0.s81 24æ.17 15fn_67 0.13
Reacf|-1 n15 'l6cp^ü 7.31 9.62 9.õ 9,6Íì 0-(xr]588 o.s8l 249fl..fl ßm_67 013
ìesch-1 ,215 1q)0.(x1 731 9.62 962 9_6É¡ 0.qn588 0.s81 249fJ'.fi 1ffi_d7 0_13

ìeaclFl r2ls 16m.(x) 7.31 9.62 9.6t 9_6Í¡ o.üx888 o-9É¡l 249ft.171 1W-67 o13

?eælÈl ,169.99' 1æ0.æ 7.O1 9.50 9.5C s.sol 0.(xxE17 o.93l 2s3s.691 15(lz53 0.1:
leactFl 9't69.9S' 16m_OO 7.O1 g.sol s.5ol s.sol 0.æ(Þ17 0.9€ì ^538.6s1 15(P-53 01
leecfÈ1 31æ.Sr 1dl).ml 7.O1 s.sol s.sol s.sol 0.fix847 0.981 2ss.69l 1szs3l 0.1:
Reach-1 l1æ.99' 1ãnml 7.O1 s.sol s.sol s.501 o.(xxEl7l 0.93 2538.691 ls(I2-53l 0.1:
Reach-'l t169.99' 1æ0.æl 7.O1 9.501 s.50l s.sol o.cfrElTl 0.sì 2538.6e1 --1s@.ET 0.1:

ReaclÞl )124.W 1600.001 6.72 s.371 9_37 9.38 o.mosæl o.sol 2587-66 1501.391 o.12
ReacÌÞ1 )124.æ- 1600.001 6.72 9.37 e.371 9.38 o.frrËzìl o.sol 2587.66 1501.æl o.12
ìeacTl-1 )124.9 1qn.æl 6-72 9.37 e.371 9.38 o.txnsæl o.sol 2567.66 1t¡l.391 o.12
le¿ch-l 19124.99' I 1f,n.ml 6.721 9.37 s.371 9.38 o.oGÆ[ 0.sol 2587.66 r5()1.3s1 0.12



Reech River S[a O Tctal túin Ch E W.S. Elev GilW.S. É.G. Eh/ EG.SIæ Vd Chnl FbtvAtÊe ïo\Mrdfr Froude #Chl
(dsl {ft) (ft1 (fr) frt {fi/fr) (fi/s) (so fi) tft)

ìeaclFl )124.æ' 1dD.OC 6.72 9.37 9.37 9.3[ 0.(m5u 0.9( æ7.æ 1501.3S o.12

ìeach-1 Ð79_9Ér 16m_0c 6.42 9.25 9.25 9.X 0.0m4!E 0.87 2636.91 1497.52 0.12

leaclÈ1 xflg_99' 1dn_(r 642 9.25 9.25 9.2: 0.fin4s€ 0.87 2æ6.91 1497.æ 0.12

leach-l lo79_æ' r6m-m 6.42 9.25 9.25 9.25 0.ûXl¡lS 0_87 2æ6.91 1497.52 0.12

leedÞ1 ¡o79 99. l6mtr 642 9_25 9.25 9-25 0_qD4sE 087 2ñt6.91 1497.52 0.12

Reacñ-1 Ð79.99' 1dn.fi 6.Q 9.24 9.25 9.2! 0.(xIì4sE o.a7 26b9r 1497.52 0.12

Reach-1 Ð34.99' 16m.m 6.13 91t 9.12 9-15 0.(xrxsg 0.8! 272ffi 1¡lSE-5i 011

ReactÈ1 xt34.99' 16æ.m 6.13 91t 9.12 915 o-lxll¡Læ 0-85 272æ 't4sb_5/ 0.

Reach-1 t034.99' 1600.m 6.13 91¿ 9.12 o lE 0-qI¡¡159 0.8: 77'z..ffi 14SE-5i 0

RÉch-1 ¡(B4,ger 16m,m 6-13 91( 9.12 9tì 0_qn44€ 0.85 27æ.æ 14æ.9 0.

Rsch-1 xt34 99- l6mm 6_13 9_1: 9.',12 91t 0_(IÐ¡l51 0.85 27â.10 1497.',12 0

Reech-1 €89-99* lsn.m 5.æ 9l 9.0c 91: 0üm72 0.81 2950.91 't5()8.31 01(
Reach-1 1989.99. 1600.æ 5.83 9't: 9.tr oaa 0.(xmz 0.81 2950.91 1508.31 0.1(

ReactFl t989.S' 1ñn.m 5-83 9.1: 9æ 9t: 0.(xrrP2 0.81 2350.91 1ãA.31 01(
ReactÞ1 39æ.99. l6q).0( 5-8:ì 9.1t 9.00 9.1: 0.(I](B6E 0.80 2979.7 't51Z^14 0.1(

Reacñ-1 99æ.9S' r6m.æ 5_83 9.14 9.m 9.1¿ 0.0tB6t 0.80 2963.78 1510.01 0.1(

ìeech-'l 3944_99' ldto.ü 5.3 9.12 8.87 9-1t 0.fxxllo1 o.T7 3185.1S l5æ.98 0.0É

leec-h-1 3944.99' 16m.(r 5.? 9.12 8.87 912 0.üßx 0.77 3'185.1S r5æ.98 0.Gr

leectÈ1 ß44.Sr 16m.m 5.? 9.12 8.87 91i 0.(IxBo4 o.77 3185.1S 1523.98 0.G

leacà-'l t944_9S' 16m_m 5.5¿ 9.14 8.87 91¿ 0_üxt29€ 0.76 pl4.72 1528.'16 0.G)

?eactÈ1 ¡!¡¿14.s- 16m_fi 5.5¿ 9.13 8.87 9.1: ùfiXItr 0.7( 3198.34 15?Jã.U 0.09

?eacñ-1 1899_9Ér 'tõþ-oo 5.24 9.11 8_ñ 9.11 0.(Ix24s) 0.ñ 3/.2675 'tffi.12 0.0€

ìeach-'l 1899.S)' 16m-(x) 5.24 9.11 8.71 9.11 0.(xm¡ß) 0.7: 3426.75 1540.li 0.0(

leach-1 t8sx).s' ldn-m 5.24 9.11 a.7l 9.11 0.(xrn4sr 0.73 3Æ26.74 1ffi.12 0.0t

ìeach-1 t899.9(r 1ãxl-m 5-24 9_13 87! o al 0_(Ixlz¿Kì o.72 3456.93 1544.6'l 0ü
ìeactÈ1 ì8!p.99' 16m_0c 5.24 9.12 8.7! 9.',t2 0-fin246 0-73 w.'ts 15#2-11 0-fx

ì€acl-1 t83tæ. 16fþ.æ 4.95 9.10 8-6t 91C 0.(xrzfi 0.6É ßn.T: 1554.8( 00f
lsch-l ¡88Lgg' lSn.OO 4.95 9.10 8-& 91C 0.firzø 0.6s ßn7! 'ts4.8( 0.0t

ìeach-1 ú4n.99' 16fn.m 4.95 9.10 8.6t 9.1C 0.qn2o4 0.6€ 5n.74 1S¡L8( 0tr
ìeacfi-1 ì8:t.gs' 1600.m 4.95 9.12 8.6t 9.',t2 0.(m199 a68 3708.¿tt 1559.U 0.0t

leaclFl t83t99' 1ãn.m 4.95 9.11 8.6t 9.11 0.fix201 0.æ 3691.41 155/.0( 0.0{

leac+F1 8810 16m-æ 6-96 9.G 9.OC 9.lc 0.fxrzu 0.46 3588-91 't543.47 0.0r

ìeach-1 8810 1ñnfx 6.96 9.G 9.fi 9.1( o.ffiw 0.¿16 :15.48.91 1æ-17 0ot
ìeach-1 8810 16æ.0( 6.96 9.fx 9.tr 9.10 0.ilruf 0.¿16 3s88.91 1fi4:ì.47 0.0t

Reacl-1 8810 i6m.0( 6_96 9.11 9.tr 91i o.w¿ 0.¿15 3619 7( 't550.6ú 00f
Reach-1 8810 16m.0c 6.36 9.1C 9.0c 9.'l( o.w7 0.46 36fZ6t 15áô6É 0-0É

ReâctÞ1 3809 tgnfi 9.m 9.(x 9_1( 0_o(xnfE 0-cra 33t9.9€ 1543.3É o.&
Reacn-1 3&X) lqnfi 9.m 9.(x 91( 0-(xrufE o.(E 3:i¡t9.9t 15¡[3.3t 0.ø
QsclFl 38æ l6m.0c s.m 9.(re 91( 0-firzÍE 0.(I 3Añ)-9€ 15¡t3.3€ 0.([
ìeach-1 3g)9 t6m.tr 9_m 9.11 9,11 0.(xrP:t[ o& 3580.7€ r550.5C 0.(P
leac-h-1 38G) 16m.tr 9_m 9_10 9.1( O.(xlnfE 0ù 3563.67 1546.54 0(2

ìeecfi.1 l8(B-63' 16m.0c 8.87 9.07 8.2 9.0i 0.om2(E 0.(x 3755.01 1596.74 0.(2
ìeecfÈ1 38æ.6i¡r 16m.m 8-8i 9.07 8.2 9.07 O.qIP(E 0.ü 3755.0'l 1596.74 0.c2
ìeach-1 tgl3 63P 16m.m 8.87 9.Í/ 4.2 9.ú 0.(IxP(Ë 0-G 37:i5.01 1506.74 o.a
læh-l l8{B.Gl' t6m.oc 8.87 9.09 8.2 9.(E 0.fxxDm 0.0c 3787-6[ 'tÐ28 ù@
lêectÞ1 ¡8æ.63- lsn.m 8.87 908 4.2 9.08 0.(Ir2fB 0.(Ë 3769.52 1599.21 oæ

ìeach-1 1798.27' 1dn.00 8.75 9.G 8.tr 9.(E 0.(m178 0-07 3!)76-16 1638.97 0.('
ìeaci-.1 ,7s.27- 16æ.m 8.75 9.ü 8.(E 9.fE 0-fm178 0.07 3976.16 1E¡8.97 o@
Reacfi-1 t798.27- 'tdÞ.(n 8.75 9fx 8.Ë 9.(É 0.(m178 0(¡7 æ76.16 16"¡-97 0.(D
ReaclFl ,798.27 16m.m 8.75 90i 8.(x 9.tt 0-(m174 0.fi 4o10.28 1644-4Í 0.ø
Ræch-l ,7æ.Zr 16æ.m 8-75 9.0f 8-(Ë 9.0( 0-(m176 o.tl 981.3( 18fi.¿t( o.ú

Reæh-'l ¡792.90. 1600.00 8-62 9.(r 7.891 9-O¿ 0.m0154 0.08 42U.5t '16"/3.3( 0.0i
Reãch-1 ,7C2.* lqn.(r 8-62 9.(E 7.89¡ 9-O¿ 0.fm151 0.08 4ru.& 16t9.! 0.(tr
Reacù-1 ¡792.gr 16æ.tr 8.621 9-(r 7-891 9-(y 0.(m13 0.æ 420É..æ 1679.3( 0.(l2
?æh-l 3792.90. 1gD.ü 8.62 I 9ft 7.89 9.0t 0.(m151 0.08 424ÍJ.ti 168¡..74 o.a.
ì*h-1 37!2.9(F lqn.oc 8.621 9(X 7.8!) 9.fx 0.(m15c 0.08 4UJ-X 1681.7i 0.(p

lælÈl 3787.il' 16m.00 8 ¿19 9.4 7.721 9ø 0.0æ13É 0.08 4446.X 1714.æ 0.m
ìeac+F1 3787.æ' 16m-m I 4Sl 9@ 7.72 9-ú 0.0æ13Ê 008 4446.25 1714.88 o.ú
ìeåcTF1 3787.æ- 16m-0c I 4S) 9@ 7.72 9.ø 0.0m1æ 008 ,t416.2! 1714-88 o.ú
ìeacñ-l 3787.il. 1dþtr 8.¡ßl 904 7.721 9.(X 0.fm130 0_09 4483_08 1720.24 0.Í2

4



Reactr RiwrSÞ Q TcÉal Min Ch EI W.S. Ebv Critw.S. E-G. Elev EG. Soþe Vd Chnl FlõwAreo Toow'lör Frdde#Cñl
(cfs) (fr) (fr) (fr) (ft) fi/D (fi/s) fsd ft) tfr)

ìeach-1 37tt.* 1ãD.OC 8.¿ts 9.æ 7.7 9.(r 0.(m1æ o-fx @æ 1717-21 o-ú

ìeÊch-1 s7æ_18 1f,n-fi 8_3€ 9.01 7* 90t o-üxtll o0( 4694_3't 1743.1( 0.ø
ìeacÞl s7æ..1æ 16m.m 8.3€ 9.01 7.X. 9.01 o fixlll OG 468¡4 3'l 1713-11 0.fr
leactÈ1 s7a2.1s 16m-fi 8.3€ 9.01 7,* 901 o-(In1l2 o.(x 4694.31 17€.1( 0_ø

?each-1 87æ..19 16æ.00 8.36 8.97 7.* 89€ o.M127 o5i 131 1.OÉ w4i o.1i

Reach-1 37æ..1t 16m.0c 8.36 8.9t 7.4 8.9€ o.æ4;24 o.5l 12æ4'l æ¡7.71 o.1t

ReactÞ1 3r/6.81' 1æ0.0c 8.24 8.95 7.3S 8.97 o-0mo¿2. 0.¿ts 1¡161.¿lS 945.6t o1t
leach-'1 a776.81. lñn.m 8.24 8.9: aac 8.9i o.wØ. 0.rß 1¡151.¿l€ 945.6t 0.1c

ìeach-1 1776.A1' ldn.m 8.24 8.S 7.æ 89: o.w. o.4s 1¿161.¿l€ 945.62 0.1(

?eacfÈ1 3776.41' 1600.00 8.24 891 7.æ 8.Sì( 0.(xBzI5 o.4€ '1425.73 st6.61 0.1 1

leaclr-1 1716_81* 16m_m 4.24 8.90 7.æ 8.s|i 0.(xrrl16 0.¿lS 1413-01 s[B.:lÉ o_11

RæclÞ1 1771.45' 16m.00 8.'11 7.2 7.2 7.* 0.16É!142 u1.27 501.84 0.0c

Reâc-lÈ1 3n1.45' 16m-fx 8.11 7.2 7.2 7.5Í 0.16Éll¿f2 3/.1.27 501.&4 0.0c

?ach-l !n1.4î t6m_m 8.11 7.2 7.2 7.* 0.16É¡14i 3/.1.27 Ð1.84 o.ü
?each-l J771 Æ' ldxlot 8.11 7.Æ 7.2',1 7.6¿ o-0e6()8€ 473.58 518.74 0.0c

lÊ+h-l 37¡1.45' 16m.0( 8- 11 7.n 7 2',1 7.9. o.Ípæi 69tt.(x) 6æ.6C 0.0c

ìeaótF1 3766.09' 1600.(X 7.9 6.40 6.4',1 o_m132! 1771.X l(8185 000
ìÉch-1 3766.Gr t6mfi 7.4 7 1',1 7.',11 0-fxn4a7 2610_30 1tl9.5/ 0.æ
ReactÈ1 t766.Gr 1m.0( 7.S 7.24 7.25 0_(Ixl4E 279t2.æ 1350.83 0.0c

le¿ci-1 1766.tv 16æ.0C 79r 74! 7Æ 0.(xm1g 307288 '13s8.98 0.00

ìeach-1 v66.rB' 16m.0c 7.98 779 7.78 o.(IrPl€ 3563.4€ 1Æ.4 0_0c

?eacÞ1 ]7æ.72* 16æ.m 7.A1 6.2t 6.2S 0.(n12't7 'lÐ9.67 1075_93 0.00

l€ach-1 t7æ.77 16m.0c 7.8'l 7ú 7.At 0.fixxo8 2789 6t 1351-10 0.00

?eeô-1 ,7æ.77 1qI].æ 7.81 7.21 7.21 0.fix8¿12 æs6.41 1384.86 0_m

Reaci-1 t7æ.77 16æ.m 7.81 7.42 7.42 0.mG266 3284.6S 1434.49 0_0(

Reacì-1 )7æ.77 1m-æ 7.81 7.n 7.Tr 0.(m1&) 3æ0.ru 1516.3 0-fi

Reech-1 !755.36' ldnm 7.13 6.17 6.1¡ 0.m1(r90 't9(X.s 11ø& 0.fi
Reech-1 r7ti5.36* 1dn.00 7.73 7.ú 7.G 0.üxI3¡Ð Æ.2 t3&ì.fr 0.(x

Readì-l 1755.36* 1dn.m 7.73 7.1t 7.1t o.fxxt284 3195.77 1417.4',1 0.0(

ReaclÈ1 1755.36' ldþ.00 7.73 7.3S 74Í o.w. 35f0.5( 1ßr.54 0.0(

Reach-1 1755.36- 16m.(x) 7.73 7.7! 7.7! 0.(m151 o_01 ¡lcto.7s 1607.u 0.01

lach-J s7ffi 1dn-m 7.4 607 6_0{ o_m1fiE 1gt't.07 11S-7: 0.0(

ReacTÞ1 87f) 16m-ff 7.1 7.ú 7ú 0_(In2!n 3t93-1C 141a5€ 0.0(

ReâcfÈ1 3750 16m.m 7.1 7.14 71! o.mÆ y14.4 1448-6( 0.tr
ìeactÞt 3750 lqn_m 7.4 7.37 7.9 0-(xn18s 374ø..13 14Sp.2É 0.m
ìeactÞ1 3750 16m.tr 7.9 7.74 7.7¿ 0-fxI)13t o(Er ¡t312(rl 16252 0.02

leâctF1 f74.æ rõìo_ü 7_3É 5.97 5-9¡ ûm1(l4€ 1948.13 fü.a7 0.m
ìeacTÈ1 374/..4' 1qn.ü 7.# 6-97 6.97 0.fix127¿ rIr9.15 l5m.4c 0.fi
?eaó-l ,74444 16m.ü 7.3S 713 7.1 o.@i 3551.64 1544.58 0.0c

ìe3ch-l 374/..4' ldn-ü 7?a 7.36 7.4 ofm17€ 39r1.52 16ftz35 0.(x)

ìeæh-'t 3744.4+ 16m.fi 7.* 7.73 7.7: 0.fr¡o121 o.fE 4563-60 1868.94 0.(2

ìeach-1 3738.æ' 16m.0( 7.2t 5.86 587 0.(n114€ lRqA ç¡¿ Íaæ 0-m
ìeaciÈ1 t738.æ* r600.fi 7.28 6.94 6.9: 0.fixl2li€ 3453_74 't614.&l 0.00

ìeaú-1 3738.8r t6m.(r 7-2t 711 7.11 0-flxt213 3723.9 17',tO.2â 0.m
leach-1 ]ru.88' 1ãn-0c 7.28 7.34 7.34 0-fin164 4141.14 1841-01 0.m
ìeaclFl 1738.88. ídn.0c 7.2t 7.71 7.7) 0.(m1(I7 0.ffi Ær.@ '1921S 0.(p

l€actÈ'l t733.3fr 16m.tr 7.'17 5_7I 5.7€ 0.m1256 1834.(x '11æ.74 o.(x
leaclÈ 17æ.33' 16tþ.fi 7.17 6.9i 6.92 o.fixu4c 36Æ¿41 t85',7.9: o.0(
ìeach-1 1733.3fr 16m.fi 7.17 7.G 7.æ 0-(m194 395r.3 18829t 0.0(
ìeadÞl 3r3.33 16æ.fi 7.17 /-s 7.æ 0.(m145 0.ø 4/.11.U 1971.Í 0.c[
ìeach- 8rc.Ír 1dD.æ 7.1 7.71 7.71 o.(xrn94 o.0t 51æ.61 1979.3( o.ú

ìeach-1 9T27.Tr 16m.0c z.06 5.62 563 o.m13g7 17îr11 1153.21 0.fi
Reach-J 3727.7r lSn.m 7.Oe 6.90 6.9( 0.(Ixl2î4 3890-1€ 1Sá.9 o.o(
Reacñ-l 1727.77' l6m.m 7.06 7.t7 7.Ít o.(m171 4221.æ tg).s 0.fi
Reech-1 3T27.Tr tfrn.m 7.G 7.31 7t o(m127 0.04 4704.8€ 2@9.9€ 0.@

leacÞ1 )7n.7r 16æ.æ 7.0t 7.70 77( o.(Ixn83 o.1Í7 wÌz 2U7.67 0-ø

ìeactrl t72.2. 1600.m 6.9 5.48 5.¿l! 0.m1580 1675.61 938.1: 0.0(
ìeact¡l )T2T 16m.m 6g 6.88 6.8¿ 0.(m187 4158.5/ 1986.1S 0.0(
ìeaclFl 372..2 16m_æ 6.9 7.(b 7.fx o.oqr,4€ 0.01 450esg zF1.0i 0.0r
leach-1 1722 1f,n_ü 6_94 7.9 7! 0-(m111 005 5@5.27 21m.78 o.Í2

?



Reacfi RiìærSta oTdal Min Ch E W.S. El€ì/ dw.s. EG. Elev EG. Sæe Vd Chnl FlowArEa ToolMrdfi Froude#Chl

(é) (ft1 (ft) (ft) (fr) (ft/fr) {fr/sì lso frl (ft)

Reach-1 ,722 16m_m 6.9¿ 7.ôS 76S o.ffin o.07 5843.62 21r9.50 o.ú

ReâcfÈ'l t716_66- 16(x)_(x) 6.8i 5.31 as 0_m184¿ rm.61 &9.27 0.0(

ReectFl 3716.66' 1gn_oc 6.8Í 6.8( 6-87 0.(m1æ ¡!t58.06 M-44 0.G

Reeá-1 3716 66' 1dn.m 6.8i 7.U 7U 0-fm1u 0.(r ¡t&I7.1Í 21æ..æ 0.ø

Ræh-l r7r6_66' 1dn.oc 6.8¡ 7.2E 7.25 0.(Iþ(x)e 0.0t 5377.n 21æ.@ o.ú
ReactÈ1 3716.00' 16(n.m 6-8: 7.68 76€ 0.fnn62 0.07 Ø7.1 21nîì 0.([

Reacfr-1 )7 1.11' 16m.00 6.72 5.12 5.13 o.wa '1503.¿l( 8¡i8.38 0.0c

Reacïl-1 37 1.'t 1' 16(p.(I) 6.72 68É 6.8€ 0.0m13e 0.01 47&¿_14 213.54 001

Reachl t7 1.11' 16(p.m 6.72 7.æ 7.æ 0.m111 0.(X 5184.* 21A.ü 0.ø

ReactFl ,7 1.1 1- 1600.m 6.72 7.28 7.æ 0.0dF2 0.ft 5/46.0C D4.n o.Q

ReaclÈ1 )7 1.1 1' ldn-oo 6-72 7.æ 7.æ 0.ütrxr4 0.07 6623.9t mla 0.01

leactÞ1 1705.55' 1ñþ.m 6.61 4.4 4-A7 0.(x84æ 1U7.n aflz 0.0(

ReaclÈ1 17G5.55' 1qn.m 6.61 6.84 6.84 0.(m118 0.fE 5140.Í 2æ.æ o.Q

ReacfÈ1 1705.55' 16(I).(n 6.61 7ú 7.4. 0.qxn94 0.fx 5.ç'a.72 273.il om
Reech-l 17(5.55' r6ü).m 6.61 7.2e 7.22 0.üxlm 0fx 6139.4S 2ßD.57 o.Q

Reach-1 lzË.55' 1ãn 00 6.61 7.6i 7.67 0.firxx6 0.07 rc¡[5.3É 2291.15 0.01

ReâclFl t7æ ldxl.m 6.5c 3.6C 3.6( 388 o.141312 376.59 ú3.27 0.0(

ReactÌ-1 r7fi) r6m.æ 6.5C 6.æ 3.6( 6.æ 0.(m1(r o.04 5517.3€ Æ.æ o.m

Reacù-1 t7æ tm.m 6.5C 7.01 3.60 7.4 0.0xxÌ8[ 0.0f 5950.€[ ,frg01 o.m

Reacfi-1 t7il) r6ü).m 6.5C 7.27 3.6( 7.2t 0.(Irn6c 0.07 6550.3€ zæ.4 0.01

lea€fi-1 17ü) 1f,n.00 6.5C 7.6t 3.60 7.67 0.qm4c ot7 7¿t83.3É 737.4 0.01

b



Plan: Edsn l1€ Riw RIVER-1 Ræcfi: Ræctts1HæRAS 11

Roach RisSÞ Pof¡le OTotel M¡n Ch El W.S. El€ / clitw.s. EG. El€v EG. Slope V€l Chnl FlwAr€a Topw¡dth Fþude# Chl

(sfs) (ït) (ft) tft) (ft) fidtt) fft/s) (sq f0 lft)

tsaclÞ1 10721 PF1 300.0( 9.5t 12 11.50 1ZZ 0.(xxxb¡ o.35 896.83 901.55 0.05

?æctÞ1 't0721 PF2 500.0( 9.51 lZOi 1ZO7 120Í 0.00026€ o_6€ 779.13 E55.36 o.(re

ìeaclÈl 10721 PF3 6(þ_tx 9.51 lZOi 12.O7 lZOt o-00@83 0.83 Ttg.10 aus.37 o.11

laclÞ1 10721 PF4 1000-0( 9.51 12.6( 1ZO7 1Z7C 0.00015€ 0.æ 1ß2-A1 'l zß 0.07

lsclFl 10721 PF5 l¿m.0( 9.51 13 01 lzo7 13.ú 0.m157 o.5€ 1965.83 1317.& 0.0€

leach-1 10721 PH6 16m.(x 9.51 13.1 1ZO7 131 0.(m15€ o.72 2121.5r5 1317_90 0.0E

l€ctts1 10721 PFåI ææ.0( 9.51 13.31 1ZO7 13.3¿ 0.0æ15: o_75 243412 131A.42 0.o8

leæÞ1 10721 PFß 2ffi.ü 9.51 13.7: 1zo7 13.7ê 0.(m12€ o.74 2909.38 1319-2f, o.o7

ìæctÈ1 10671 ô' PF1 3(x).(x 9.¡tc 11.6t 11.44 121¿ o.0245/t7 5.90 s0.83 35.14 o.8€

læctts1 10671 6' PF2 500.0( 9./ñ 11.S l t.9s 1Zq 0.000æf o.73 749.41 839.20 01c

leactts l 10671.ô' PF3 600.ü 9.44 11.9S 11.9S 12ú 00@ß1 08t 7æ.41 E39.19 o12

læcits1 10671.6. PF4 1000.0( 9.¡K 126ñ 1 t.9S 't26( 0.0æt5s 0.65 r593.5S 121.13 0.0€

tæctÈ1 10671.61 PF5 l¿O0.0( 9.¿lÍ 13.0( 11 9S 't3.01 0_(m161 o.71 1999.29 '1328.00 o.08

læcltsl 106'/t.ô' PFf6 1600.0( 9.¿13 't3 1 11.9e 't3 1 0.0ool6e o74 ã56.58 1Cæ.æ 0.0E

leaclÈ1 106-/1.6' ¿PFI ffi.ü 9.¡K 13.3t 1l ff 13.97 0.00016( o-n 2471.æ 13æ.4 o.08

ìøclÞ1 16t1.æ wß 2500-( 9.¡l¡ 13.74 'n.9€ 13.74 0.00013i 0.76 Æ224 13æ.74 0.07

leaclÈl 10Ê2..7 )F1 300.0( o?r ll.9( 1 t.3S 't 1.9É 0.00010i 0.¿t3 764.37 u1.79 0.06

lach-l 't62..7 >F2 s{þ.0( 9.3f '11.91 'r 1.91 11.9 0.0@€ o.7Ê 72..'16 927.73 010

ìæclts l 1q62.3' )F3 6æ.0( 9.3e 11.91 11.91 'l1.gi 0.0(xx8e o.v 7213 a27.72 o12

læclts1 10623. >F4 10æ.0( 9_3! 12æ. 11.91 126€ 0.000154 0.65 1Ê27.37 1æ.92 o.gt

lKtFl 106?2..r >F5 1¡to0 0( 9.3€ 13.0( 't1.91 l3.oc 0.00015s o.72 20€5 38 1æ7-19 0.@

ìãclÞl 106'2.t )Ff6 r600.0( 9.3! 131 11.91 't3 I 0.0@1ô1 o.74 7193.76 1æ.44 0.06

leeclÞ1 106?2..7 >FE| æ00.0( 9.3e 13.3{ 11.91 133f] 0.0001ss 0.78 Æ11.12 r339.û3 o.08

ìactÞ1 't62..t PFß 2500.0( o?r 13.74 11.91 13.74 0.000131 o.n w7.fi 1W.O1 0.07

ìeactFl 10572.9 PF1 300.0( 9.27 11.9É 11.34 11.9€ 0.0(xþ8e 0.41 æ1.74 eg37 o.05

læclF1 105nv PF2 500.0( 9.2i 'r.8Í 't't.83 11.Ee 0 00037€ 0.8c 695.06 417.t2 011

ìæctts1 1ù5T2.V PF3 600.0( 9.27 1 t.E( 11 a3 11-Et 0.qxr544 0.97 695.û3 a17.O1 013

leadts1 10572.9. PF4 too0.o< 9.Zt lZfi 11.83 1Zæ 0.0m1¡l€ 0.64 166A.96 1ß247 0.07

RæclF1 105t2.y PF5 l¡l0O-0( 9.21 1Zga 1í a3 't3.0( 0.0@r5i o.71 Ð73.43 1344-75 0.oE

ìæcits1 r05729' PF#6 1qþ.0( 9-27 13.1 1 1l a3 13.',12 0.00015f o.74 æ82 1W.28 0.08

tæctts1 105rzv PFFI 2000.0( 9.21 't3.3{ 'tt &3 13.3€ 0.0æ154 o.7a 2552õ1 1344.92 0.06

iæctts1 10572v PFÆ 2500.0( 9-27 t5-,i 11 A3 13-7¿ o.q¡ol2€ o.n æ74.37 l3¡t9.98 0.07

leacltsl 'to5æ.6F PF1 3{þ.0( 91S llq 11.â l t-94 0.0q¡071 0.38 w.æ 84n.59 0.05

læch-1 'f05æ.6r PF2 5(n_(x 91S '11.74 11.75 '11.7! 0.00041s o_84 66S.16 ñ259 o12

lælÞ1 10523.6f rF3 600.0( 9-1r 11.74 11-75 '11.7i 0_0qr58€ 1.00 6-¿5.94 805.21 014

?eacÞ1 105æ.e tF4 1(m_(x 9.1S lLlt 11.75 1267 0.(m13e 0.63 1704.39 1ß-37 0.07

leætÈ1 1(Fæ.6r ¡F5 1¡m-ü 9.ts 129Í, 11.75 1Zgf 0.0æ1¡13 o-70 2117.43 1W-æ 0.07

leætÉ t05236P >F#6 't500-0( 9-1S 13- l 11-75 13 11 0.(m147 o.73 276.æ r351-(x) 0.07

lætF1 105æ.6! +87 ææ.ü 9.1S 13.3 11.75 13.3C 0.000147 o.77 æ7.62 1331.06 0.0E

ìeåcfFl 10523.6' 2F#8 2500.0( 91S 132 11-t! 137 o.molz 0.76 31æ.53 13æ.52 o07

læc-tÞ1 1M74.g >F1 300.0( 9.1( 11.24 11.2 .I1 
E€ 0.6239f 6.42 6.72 34.69 098

ìeaclFl 1U74.î )F2 500-0( 91C 1 1-6[ 11.ô6 11.õi 0.0@46€ 0.88 64'1.47 7A5.A7 o12

?æclÈ1 1u74.T rF3 ô00.0( 91( 't1.ñ 11.ô6 11.74 0.0005ts€ 0.96 6S.55 8(b-¡t6 013

læh-l 1U74.7 >F4 t0æ.(x 9.1( 12.6f. '11.6€ 'tz6i o.M)12 o6l 175/'.72 1æ.fi 0.o7

læctÞ1 1U74.3' )F5 14æ.d 9.1( 12-9'', 11.66 12.9a 0.æ0134 0.69 21æ.73 1344-3 o-o7

ìæcl}1 1U74-! rF{6 1600.0( 9.1( 13.1( 11 66 't3.1( 0.@013€ ø.72 ß24.æ 't356.7E 0.07

ìeactÈ1 1U74.7 >H7 æ00.0( 91( 13-* 11.66 13.V 0.00013s o.76 2646.0( 1359.09 0.07

ìæcil1 1U74.æ >w 2500.cK 91t 13.n 'tl 6€ '13.7! 0.0æ11€ o.75 3t75.59 136286 0.07

læcil1 1U24.9 rFI æo.0( 9.Oi 1 1.6{ 1 1.'t 5 11.õt 0.0@14i o_¡t9 672.24 790.68 0.07

ìeaclÞ1 1U24.9 )F2 500.0( 9.ú 1t 5f 1 t.58 l't.5! 0.0006G 0.91 618.26 768.16 013

ìæ]ts1 1U24.9 rF3 fl,o.0( 9.t2 11.7',1 't1 58 11.7i o.0po/.7'l o.9l 7168/! 8rl€-az o12

lêacÞ1 1U24.9 )F4 1000.0( 9.qi 1Zôl. 't 1.5€ 12æ 0-0m11! 0.59 1E{¡6.83 12ß.æ 006

ìæcÞ1 1U24.9 rF5 l¡lOO.ü 9.ú 1297 1í 5A 1Z9É 0.00012 0.66 Ø.62 1354.71 0.07

ìeectFl 10424.9Ê )F#6 rô00.0( 9.92 13.0S 't't 58 13.f( 0.(m12€ o.70 æ1.10 136¡.-67 o07

læclFl 't0424.v >F#f 2000.0( 9.Oi t5_s 11.5€ '13.3t 0.(m13c o.74 z|u.æ 't366.55 o07

ReecTtsl 1U24.v )F#6 2s00.0( 9.ø 13.7i 11.58 13.7\ 0.m11( 0.73 ø7.47 1369_66 0.07

læctÈ1 1æ75 6r >FI 300.0( E94 11.6': 11.10 11.6¡ 0.æ011t 0.¿16 707.13 796-34 0_06

læcil1 1æ75 6r PF2 500.0( E.94 11.5( 't 1.5C 'Í.51 0.(xxr*E 0.st 595.30 747.U 013

Reacil1 1Gt75 6* PF3 æ0.0( 6.94 1 1.6ñ 11.50 11.7t 0.(m411 0.86 741.24 El0.7E 011

RæcÞ1 1æ75.e PF4 1000.0( E.94 12,æ 11-5( 't266 0.üxt1ût o_5/ 1861.75 1Æ.11 0.06

RæcÞ1 0375.6. PF5 1¡100.0( 8.94 1Z9i 11.5( 1297 0.000113 0.64 275.æ 13623E 0.o7

RæctF1 1@75.6' ftffi 1600.0( E.94 13.æ '11.5( 13.0s 0.00011€ o.6[ 24æ.72 't373.84 007

RæclÈ1 'tæ756. w#t ruo.0( E.94 13-& 11.5( 1 3.3< 0.000121 o.7t 27â255 1375.44 0.07

ReactFl læ75.6' PW 2500.(x 8.94 13.71 11.5( 13.72 0.m0104 o.7t 3299-99 1378.O7 o07

Ræcl}1 t0326.3' PF1 300.0( 8.86 11.64 1 t.04 1 1.65 0.000æ5 o.41 7U79 E03-37 o.06

Ræc]ts1 10326 3' PF2 500.0( 4.86 11,æ 1'1.41 I l.¡ß 0.0æ447 ft Rr 6'19.¿t6 746.45 o.12

leacÞ1 t0326 3' PF3 6(n.0( 8.86 '11 67 1',1.44 11.6E 0.00@t7 0.8( 7æ.76 814.8 0Í
1032ô 3. PF4 1 000.0( ö.æ 1266 1'1.44 12æ 0.000091 0.3 '1917.68 12æ-07 o.06



Reach Ri€r SÞ tu¡le QToÞl Min Ch El W.S.Ed CritW.S. EG. Elw E-G. Slope Vel Chnl FIilAE TopWdth FFqde#Chl
(cfs) (ft) (fù ffD lft) ffutt) fitsl (sa ft) (ft)

RøclF1 t0326 3' rF5 1¡too.(þ 8.8t 1Z9t 11 /!t 1297 o.o(x¡1& 0.d ß.57 1370.4t 0.06

RæclÈ1 10326.3' rF#6 ldn.(x) 8.8( 13.0f '11.42 13.æ o.o0010t 0.6Ë 2¡195-61 1383.6t 0.6
RsacÞl 1ûæ6.3. ?w æ00.00 6.Ef lJ.gr 11 4t 13.33 0.qD111 o.7( 2gn.æ 1æ5.G 0.o7

RæcÞ1 1æ¿6.3' Pffi 2s00.00 8.8€ 13.7',1 '11 4t 13.72 o.(x)(xlgÉ 0.7( 3366.6€ 't387.34 0.06

ReactÞ'l 1Ûzn PF1 300.00 a.7t 'I 1 -6i¿ 't0 9€ 11.4n 0.(xxxr8z 0.3s TAZæ 810.67 0.05

RæclÈ1 19277 PF2 500.o0 4.7¿ 11.4 11.34 11.47 o.00Ggl 081 645.5€ 745.31 0.11

RæclÈ1 1ùzn PF3 6æ.00 8.7ê 11.6[ 11.31 11.6f 0.00@1c 0.7( 7æ.24 818.3€ 0.10

RæclF1 1ùzn PF4 1(m.00 4.7¿ 'lzu 11.9 12.æ 0.000085 0.* 1974.41 1213.* 0.0€

RæctFi 10277 PF5 1¡l{¡O.(rc 8.7€ 1Zg, 11.34 '1297 0.00(þ96 061 %czæ 1379.87 0.0€

læcl}1 ltzn PF#6 16m_m a.7E 13.0€ 11.U 13.06 0.@101 0.6¿ 25ú.* 13r.0( 0ü
RæctÈl 102n PF#I 2000.00 8.7¿ 13.31 11.31 1332 o.o(x)105 0.6É M.74 1æ5-2f 0.0€

læclFl 10277 PFfa 2500.00 a.7t 13.7( 11.4 13-71 0.ooq}gc 0.6f 343¿6€ 1æ7.21 0.0€

16actÈ1 1025.æ PF1 3üt-oc 6.74 1 1.6É 10.92 í1.e 0.ooo2¿a o.7a 9n.97 941.9e 0-G

lædÈl 1025.d PF2 500.ü a.73 1 1.¡l¡ 11.2 11 tu 0.001364 1.9 663.æ 7&.* o.z1

ìæcÞl 1t25.e PF3 600.0( a.7a 'f 1.64 11.2 11.61 0.cÍx¡gE€ 1.æ ca.æ 9429€ 01t

læcñ-l 'loiÆ.æ PF4 r0@.ü E.73 1Zæ 11.2 12a 0.00(x,06 1.G re.É 1Zn.æ 0.11

læctÈl 1t25.F PF5 l¿I{Xì.OC a.7a 129E^. '11.2 1Z9l. 0.00Gt5/ I 1S 2¡ttr1.95 138¿15 o1i
læcl}l 10izt.æ PF# 1dþ.(x 8.73 13.O7 11.2. 13.0r o.o(resc 1.2 b-17.É 1421.12 01

leacÞl 'lvã.8 PF#l zm.0( 8.æ 13.3( 11.24 't3.31 o.0@¿t17 13¡ 2956.63 l¡É16.5/ 01:

læcits1 1tã.e PF#8 2ffi.ú a.73 13.7C 11.36 13.71 0.(xræ7c 1.û 352't.91 1¡t39.17 01t

laacþ1 10'174.7 PF1 300.0c 8_æ 't0-86 10.86 11.52 0.o3t(E 6.54 ¿r5-8€ u.4 1(x

lach-1 10174.î PF2 500.0c 8.68 11.37 11.10 11.3¡ o.mî38S 1.57 659.æ 7â.15 o.z1

i6acÞ1 10174.î PF3 600.0c 8_æ 11.58 11.'10 11.6( o.000911 1.39 9421Q 947-9! 01t

lêacÞ1 10'174.9 PF4 't000.0c 8.68 1262 fi.10 12Ê. o.ffizn 1.00 2190.93 12ß.12 01(

iæctts1 10174.! PF5 1400.ü 8_68 1Zg 1 t.10 'lzgt o.00og21 1'16 ffi.7f 'tgz11 011

ìæclF1 10174.r PF#6 1600.ü 6.68 13.05 11.10 't3.(x 0.00@5€ 1.X ñt10 14æ.æ o 1i,

læctF1 oi4.r PF#7 æ00.0( 8.68 13.2 11.19 '13.2 o-oqr¡94 1.37 30æ.67 1477.42 0.1f

ieaclFl 10174.3' Pffi 2500-0c 8.68 13.66 r1.31 13.d 0.00@14 1.37 3594_41 1¿t€o.æ 01

ieactÞ1 101æ.' )F1 300.0c 4ô2 r0.9e 't0.78 11.(x 0.001¡f70 1.46 ¡l4l.9E 610_51 o.21

leectÞl tolz3' )F2 5(þ.oc 4.62 11.9 10.9€ 11.4 o.æ1387 'I 58 656.æ 715.74 o.21

leacÞ1 10123..' rF3 dro.0c 4.62 11_5€ 10.9€ 't1.5( o.000877 137 9ô4. r0 958_12 01t

læctÞ1 101ß. tF4 10æ.0c 4.62 1?.61 10.9{ 1Zd o.olx}z{Æ o.97 215'1.æ 12t9.43 01(

ieacÞ1 10123' )F5 14oO.0C 8.ô2 1ZV 10 9t lzg! o.qroæ( 113 2564.06 136¿5S 011

lælÈ1 r0t23_' )F#6 1ô(þ.q, E.62 r3.04 11.O: 13.q o.cxræz€ 1.21 zfB.4? 14n.44 0.11

leacÞl t01æ.. >F#l æ00.00 a-t2 13.2ì 11.1: 13.2¿ o.(uÌ365 1.U 3(8t.19 1¿19E.14 o'11

ìæcÞ1 to123.. rF#8 25(þ.OO 4.62 13.67 11.21 13.d o.00(B1s 1.34 36ô-/.80 15ã.8€ o't2

ìæcÞl 10071.6! rF1 3{þ.(x¡ 8.5/ 10-g 10.28 10.* o.@1423 1.¡16 ¡144.90 æ1.21 o.2'l

læclÈ1 I 0071.6Ê +2 500.0c E.5¡ 11.24 10.¿l{ 11.4 0.001321 1.56 65/.64 706.0C o.21

læcÞ1 t@71.6r >F3 flþ_m 4.57 11.51 105i 11.51 o.000753 1.æ 994.83 94{t.34 o1(

læctÞ1 tm7r.6' )F4 1dto.(x, 8.5/ 12.æ 10.n 126-1 o.oÑzt 0-91 219.il 1ß.73 0.G

læcÞ1 10071.6. )F5 1400.qt a.57 '1291 '10 8{ 'l2g o.(xxr25{ 10i 2630.1S 't385.38 o1(

leaclFl 1m71_6r )R6 1800_(þ 6.5/ 13.92 10.9( 13G 0-0002€( 11¡ 27æ.O1 1424 011

leacÞ1 I 0071.6! >w æ00-00 8.5¿ 13.Á 11.0r 13.2 0.(þ(81( 1Zt 3126.6É 1496.61 01

Ræctts1 10071.ô' >F#8 2ffi.@ 8.5-7 13.65 11.1S 13.6[ 0.0@28{ 12t 374É..14 156254 011

Reach-1 1@0.3. )Fl 300-00 4.52 10-8¡ 10.1t 10.8{ o.(Þ134{ 1-41 ¡t48.5¡ 599.41 0.2(

ReacÞ1 '10020 3' tF2 5æ.00 4.52 11.1! 10.3{ 1'1.^ o.@1007 13! 792.64 8fB.Al 01t
RæclÞl 10020.3' )F3 600.(þ 4.52 't l -¡t¡ 1O ¿|! 1 1 -¡l( o.oo(Et( 1.21 1ø9.6¡ 918.6 0.14

RæcÞl 10020.r )F4 1mo.(xt E.52 1ZS 1o.tr 126l. o.0001E1 0.8r æ3.æ 1æE-G 0.0€

RêaclÈ1 10020.3. >F5 1400.00 a-52 1Z9l. 10.81 1Z9f. o.00021 '1.01 27ù1.1¿ 13E5.* 0.G

React! l 10020.3. )F#6 1dþ_(x, 4.52 13.0'l 10 It 13.ú o.0nû24t 1tx 285¡.6€ 't@-L 01c

Ræcl}1 't0020.3' >wf 2m0.00 8.5i 13,24 10-9( 13.2t 0.00028( 1.Zl 3t93-8( 1497.3') 0.11

Reacltsl 10020.3' )Fß 2500-(x) 8.52 13.& 'l'1.L 13.6{ O.Mnît 1V æ18:77 1ñZn 0.11

RæctFl 9S69.' rFl 300.00 a4i 10.75 10.G o.8( o_oo123! 1 ¿l{ 452ef, 5E4.ã o.x
Ræl}1 996f¡.' >F2 5æ.00 a.47 11.1 10.4 11É o.(mE26 1T E41.6t a46.¡lf o11

Ræctts1 9969.' )F3 dxr.00 a.47 'l1,af 10.3r '1.47 o_(xtoso( 11t 11 tô.¿e 930.8( 0.14

RæclFl 9069 )F4 1000.00 a.41 125{ 10.5( z5s 0.0001¡Í9 08( 236E.95 1Æ.21 0.0€

RæcÞ1 tfm. rF5 14{þ.0( a.47 '128S lo-z 2g o.(}00183 0.* zt7s.æ 1385.8t 0.0s

Ræc1ts1 1963 tF#6 1dþ.0( a.47 r3.0( 10.8( 3.0't o.o0('20t 1.01 æ.7a '1424 0.æ

Ræltsl tc6€ . >ff7 2000.00 4.47 13.X, 10.91 13.24 o.000?34 11: w.g 1¡198.3( 0.lc

RæctÞl t969_. ,F#8 2500.(x 4.41 13.6¡ 1 t.0i 13.4¡ o.0nû?21 1'11 ?€gzTa 1629.9( 0.1c

Ræcil1 ,917.66. ,F1 300.0( 4.41 '1o.74 9.9É '10.75 o_001(Er 1? ø.43 56234 0l€
læctÞ1 )917.66' tF2 500.0c 6.41 11 1 10.21 111 0.00062 1 1f 903.64 860.1! 015

ìeactFl )917.66' )F3 600.0( a.41 1'1.4 10.2Í 11 ÂA o-(xßgg 101 1194.41 94s.2{ o.'12

leacÌÞ l 1917.66' )F4 1000.0c 8.41 12æ 10.4S 125É o.ffi1?2 o7 2452æ 1gzú o.o7

Reac¡Þ1 ,9í7.66. PF5 l¡t00.0( 8.41 'lzæ 0.6Í 1Zæ 0.0@r51 08t 2858.79 13E3.8É 0.08

RæctÞ1 ß17.æ PFfþ 1fr¡O.o( 641 12.99 o-71 13.ü 0.00(}f69 0.94 æ12-16 14n.7a 0.08

ìæcl}l )917.æ. ?tr| 2000.0( 8.41 13.2. o8e 13?4 0.000196 1tr 3U4.8 1¿t97.51 o.æ

læclÞ1 )917.e0r PPß 25oO.0C 441 13.æ 0.96 13.æ 0.æo186 10( 3973.'t€ 1631.€ñ 0.0€
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Ræch River Sta ffiile QToÞl M¡n Ch B W.S. Els CritWS ÊG. Elw E-G- Slope Vel Chnl FlØAÉ TæWdlh Fþude#Ch¡
ldsì lft) fft) (ft) ffò ffufð ffUs) (so ft) (ft)

RæclÈ1 7¡¡O9.' >F5 '1¿too.0c 6d 1Zq 7.æ 1Z0f o.üxþo€ 01 '11567.41 z)88.53 o.01

R€ch-1 fttlþ. rF#6 l6oo.q <d 12ü, 7.17 'lzú o.oo(m8 01 1 1 56El 5t ã¡ae.5¿ 0.01

RæcÞ1 l&9.' 2FE7 æ00.0( 595 1201 7.3'l 1ZO1 o.o(m13 o.21 11574.7i M.57 001

Reach-l fü\Ã. PFÆ 25qr.0( 5.9: 1ZO1 7.45 1ZO1 0.000020 o.x 1158274 æEEô1 o.g2

Rælts'l 7209.. PFl 3æ(x 58C 10.0( 6.æ 10.m 0.000001 OG T|',l6.Et æ71.ü 0.ü
læcl¡1 T2æ.' PF2 500.0( 5.8C 'r0.0( 645 1o.00 0.0000G 0.0€ T71A.1t nT.æ 00l
RæclFl ¡2æ. PF3 600.(x 5_80 11.0( 65: í1-m 0.0q)00i 0.08 979't.2¿ nn.61 0.01

ìæctFl t7æ. PF4 1000.0( 5.80 'lzu. 6.74 12:ú 0.00qrG 011 11876'12 2!9001 o01

ìæctts1 tñ9' PF5 '1400.0( 5.80 12m 6_9{ 12æ O O{XIþÉ 015 1187As',l 2æ0.ø 001
LeactÈ1 >Ff6 1dxr.ü 5.80 12@ 7Ot 1Zæ 0.0(nþ€ 0.18 I 1679.6É 2æ0.G o-01

læcl}1
'"2t9.

)Ff7 2000.0( 5.EC 12.æ 71¿ 1/ú 0.00001i o.2 118E29€ zx¡o.o o.t2
1æcÞ1 )Fß 25@.0( 5.80 1ZO1 731 'lzo1 o.(xloolÉ o.27 11888.13 æû.oi o.t2

ìæch-l 7009' rF1 3æ.0c 5.65 10æ 6.1¿ 10.(x 0.00(m1 0.05 w27.17 m71.74 0.æ
1æclÞ1 7009 )F2 500 0( 5.65 r0.00 ô.31 10.0( 0.000002 0.09 æ2t.79 Ã71.7a 0.01

læclts1 7009.' >F3 600 0c 5.ô5 11 oc 6.3¡ 11.0( 0.(m(m 0.0€ 10lo¿za 2079.5f 0.0'1

ìeacÌÞ1 7009.' >F4 1000.0( 5.É 12ú o-G 1ZU 0.00000€ 012 1218E 55 zt91-51 o.01

lea.fÞ1 7009. rF5 1¡too.0c 5.65 1Z0f 6E¡ 12.ü 0.000æ5 o17 1ã89.6€ æ1.51 0.01

ReaclÈ1 7(xxr. rÊü6 '1600.0c 5.65 1Zq. 6g 12q 0.qxr007 0.1( 1ã90.3( 209t.51 o_01

ReaclÞ1 PFçT 2000.0c 5.€É 1Z0l 7.U 12.@ 0.qm11 ov 1ã9t.91 æ1.52 o.u
RæctFl 7009 PF#8 2500.00 5.6É 1Z0f, 7.14 12@ 0.00@17 03( 1219441 ãtgt.5f 0.ø

Ræch-'l tEog PFI 3oo.0c 5.5( 10.0( 6.04 10.00 0.00(m1 0ü æ37.e æ72í 0.0(

Ræch-l l8(x) PF2 5(þ.OC 5-5t 10.0( a.æ 't0.00 0.00000, 0_1( 8Í87.6t Nrz* o.01

Reach-1 t809 PF3 ô00.0c 5.5( 11.ü 63l 11.0O 0.0@oø 0.G 10413.6{ æ81.5C o.0l
Reach-1 t809 PF4 l(m.m 5.50 12ü. ô.ôt 12æ 0.00000Í 01 1250'lÁ æs.0c 0.01

Ræch-1 t809 PF5 1¡rco.m 5.5() 'lzú. 6.8C 12û 0.00000{ 0ts 125012¿ 2093.0C 0.01

Rlas+Þ1 8¡t09 PF#6 r600.0( 5.50 120f. 6.6S 12.æ 0.00000t o21 1m1N 2090.(þ 0-01

læctFl ô8p9 PF#f 2000.0( s.50 12(ll, 7ú 1ZO9 0.æqo1( o.z1 1Æ'1.2f 20sß.m o.t2
leach-1 6EO9 PFß 25(10.0( s.6c 12.U. 70â IZAA 0.00001f 0.3í '1ffi1.x 20*r.0c 0.o2

1
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Plan 14
Geom: lmported Geom 04 Flow: lmported Flow (X
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Seom: lmported Geom 04 Flow: lmporbd FlowO4

RS = 9700



Plan 15
Geom: lmported Geom (F Flow: lmported Flow (X
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Plan 15
Geom: lmported Geom 05 Flow: lmporled Flow04
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Plan 17
Geom: lmported Geom 06 Flow: FlowOS
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Plan17
Geom: lmpoñed Geom 05 Flow: Flo\4,6
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road-11-9 and set wse
Geom: road-11-9-smooth Flow: finalreport-wse

RS = 970C
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rcad-12-4 and set wse
Geom: road_'l 2-4-smooth Flow: finalreport-wse
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rcad-12-4 and set wse
Geom: road-1 2-4-smooth Flow: finalreport-wse
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RS = 10721

Plan 14
Geom: lmported Geom o4 Flow: lmported Flow o4

Plan 14
Geom: lmported Geom 04 Flow: lmported Flow o4
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Plan 14
Geom: lmported Geom 04 Flow: tmported Flow O4
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Plan 14
Geom: lmported Geom O4 Flow: lmported Flow Ozl
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RS = 9660

Plan 14
Geom: lmported Geom O4 Flow: lmported Flow O4
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Plan 14
Geom: lmported Geom 04 Flow: lmported Flow O4
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Plan 14
Geom: lmported Geom 04 Flow: lmported Flow O4
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Plan 14
Geom: lmported Geom O4 Flow: lmported Flow 04
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Plan 14
Geom: lmported Geom O4 Flow: lmported Flow O4

RS = 88@

Plan 14

Geom: lmported Geom 04 Flow: lmported Flow O4

FEMA HEC-2 #63.21 RS = 8750

.1 ---------l*-- . r 3 -+F- . 1 3 ----*-, 1 ----------l

1E

16

I

a
Êo
(ú

d,
E

12

Ë
c,
.9
6
o,
ú

1

Statlon (ft)

Plan 14
Geom: lmported Geom 04 Flow: lmported Flow O4
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