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1.1 GENERAL DESCRIPTION

1.3 EXISTING CONDITIONS

1.2 LOCATION PROJECT

1.0 Background

1

PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

The location of the project is within the New River channel corridor. Specifically, the
project is located approximately 2000 feet south Bell Road within the City of Peoria.
Project location -is displayed on Figure 1. The project is also located within the
Middle New River Watercourse Master Plan Study (FeD 97-04) project area.

The goal of the Paradise Shores - New River Bank Protection Project is to provide
conceptual engineering plans and cost estimates for bank armoring along the west
bank of New River immediately adjacent to the Paradise Shores Subdivision. Under
existing conditions, the segment of the west bank adjacent to the subdivision is the
only west bank segment unprotected between Bell Road and the New River
confluence with Skunk Creek

msllphxserv06lwrprojl28900058lcarlparadise shoreslparadise shores.doc
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The project reach extends from approximately River Mile (RM) 9.492 to RM 9.592
The existing channel is characterized by a trapezoidal shaped channel section with
the majority of the west channel side slope being armored with wire-tied, rock filled
mattresses. The east channel side slope is typically not armored. However, where
the east bank is armored, it is armored with a soil cement type armoring. The
trapezoidal type section is a result of encroachment of the natural channel/floodplain
by development. The channel bed material consists of cobbles and sand.
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

1.4 PROPOSED IMPROVEMENT SUMMARY

Proposed improvements consists of minor channel excavation and armoring of west
channel side slopes with wire-tied, rock filled mattresses.

The proposed project is an element of the Middle New River Watercourse Master
Plan (Contract FCD 97-04). This particular element is currently ranked as a medium
priority within the Master Plan. Finial review of the Master Plan is being conducted.
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

2.0 Hydrologic/Hydraulic Analysis

2.1 GENERAL

The project area lies below New River Dam and within the New River channel
corridor. Upstream of the dam, the New River watershed is comprised of 164 square
miles of primarily undeveloped desert and desert mountains, whereas below the
dam, the New River watersheds are highly urbanized. In urbanized portions of the
watershed, land use is predominately residential with some commercial areas.
Watersheds are characterized by both mountainous areas and flat valley areas, thus
slopes can range from 0.1 percent to greater than 10 percent. Downstream of the
dam, stormwater is conveyed as concentrated flow within defined and/or braided
channels and as overland flow within overbank areas. The subject reach of New
River is in a FEMA delineated floodway.

2.2 DESIGN DISCHARGES

Peak discharges developed for previous hydrologic studies conducted by the Federal
Emergency Management Agency (FEMA) and the Army Corp's of Engineers (COE)
are used in the hydraulic evaluations and design for this project. Design peak
discharges for proposed improvements are based on both FEMA's and the COE's
1OO-year peak discharges for New River.

One hundred year peak discharges cited in the FEMA's "Flood Insurance Study
(FIS), Maricopa County, Arizona and Incorporated Areas" (1995), and the FEMA,
HEC-2 hydraulic computer model for the effective New River Floodplain/Floodway
delineation's are utilized in this study. The FEMA 1OO-year peak discharge of 11,450
cfs is used as the design peak discharges for the subject reach.

The COE, in their design process for the New River Dam, developed a hydrologic
model to determine future condition 100-Year peak discharges at two specific
concentration points downstream of the dam. The concentration points are located at
the confluence of New River with Rocks Springs Creek and at the confluence of New
River with Skunk Creek. Interpolations of the future condition 100-year peak
discharges, cited in the Army Corps of Engineers (COE) document entitled, "Gila
River Basin, Phoenix, Arizona and Vicinity (Including New River), New River Dam
(Including New River to Skunk Creek) Design Memorandum No.3", dated November
1982, are made to determine potential peak discharges at locations other than the
locations cited in the COE's report. The methodology used for COE 100-year peak
discharge interpolation is described in the Middle New River Watercourse Master

02 February 2000
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

Plan Technical Documentation Notebook. The COE 100-year peak discharge (future
condition) of 19,000 is used for the subject reach when evaluating potential future
flow capacity. The COE peak discharge is to be contained within the freeboard of the
designed channel.

2.3 HYDRAULIC MODELS

2.3.1 General

2.3.2 Propose.d Conditions Hydraulic Models

Proposed condition HEC-RAS models computer output files are located in Appendix
A whereas a diskette with computer input files is located in Appendix B. Results of
the proposed condition hydraulic analysis are discussed in the Design Alternatives
section of this report.

The basis for this project are hydraulic models developed for the Middle New River
Watercourse Master Plan. Hydraulic computations performed for the Middle New
River Watercourse Master Plan were completed following procedures and guidelines
listed in the "Drainage Design Manual for Maricopa County, Volume II Hydraulics";
the "ProHEC2, Program Documentation Manual" (Dodson and Associates, Inc.); and
U.S. the Army Corps of Engineers, "HEC-RAS River Analysis System User Manual".

Stantec developed a HEC-RAS proposed condition hydraulic model to reflect
proposed improvements cited in the Middle New River Watercourse Master Plan.
Proposed improvements that were modeled vary from grading and armoring of
existing channel banks along with minor grading of the channel bottom, to
realignment and redefinition of channel banks with major grading within the channel
bottom and channel grade control structures. Major grading in the channel bottom
consists of providing a new channel invert slope and a uniform geometric bottom.
Channel improvements are typically within Effective FEMA Floodway limits.
Improvements proposed for the Paradise Shores-New River Bank Protection Project
'are included in the proposed condition hydraulic model.

502 February 2000
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

3.0 Land Use

3.1 GENERAL

The project limits lie within the City of Peoria. Peoria's Comprehensive Master Plan
list the land use within the City of Peoria adjacent to the project as low density
residential (1.5-4.0), Community Commercial and Open Space (Figure 2)
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

FIGURE 2

Portion of City of Peoria's Comprehensive Master Plan

:11
.....,';,'.....,.",..,.... L BELL ROAD

17000N

GREENWAY ROAD
15400N

THUNDERBIRD ROAD
13800"l.

LD = Low Density (1.5 - 4.0 dulac)

CC = Community Commercial

P/OS= Park/Open Space

02 February 2000
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

4.0 Utilities

4.1 GENERAL

No utilities have been identified to date, within the project area.

02 February 2000
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5.1 ALTERNATIVE DEVELOPMENT

5.0 Design Alternatives

PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

3. The selected type of bank armoring for the Middle New River Watercourse
Master Plan is rock filled wire tied mattress.

902 February 2000

1. Structural alternatives will consist of an alluvial channel bottom and armored
channel side slopes. Top widths of proposed channel improvement will be
restricted to approximate floodway widths for a given reach to allow for full
development in floodplain fringes.

Design alternatives are developed to evaluate the relationship between existing
conditions and proposed improvements and to help determine the most practical cost
effective design that will mitigate the potential damage from a flooding event.
Hydraulic evaluations of project alternatives are conducted to evaluate the flow
capacity of each alternative. Proposed channel alternatives are developed utilizing
criteria developed for the Middle New River Watercourse Master Plan. The design
criteria are:

Alternative 1: No Action ( "do nothing" ) Alternative

Alternative 2: Alternative 2 provides a channel section with a natural channel bottom
and rock filled wire tied mattress armoring to be placed along the west
bank. Minor grading will occur in the existing channel bottom and
along the west channel side slope. Proposed armoring will tie into
existing rock filled wire tied mattress armoring both upstream and
downstream of the project.

Alternative 2 will accommodate an access ramp for a multi-use trail.
The access ramp is an element of the Middle New River Watercourse
Master Plan.

2. Proposed channel improvements shall convey FEMA's 1DO-year peak
discharge. The COE future condition 1DO-year peak discharge shall be
conveyed within the limits defined by the calculated channel freeboard.

msllphxserv06\wrprojI28900058\carlparadise shores\paradise shores.doc

The project alternatives formulated for the Paradise Shore - New River Bank
.Protection Project are:
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

5.2 RESULTS OF ALTERNATIVE ANALYSES

Alternative 1: The no action alternative does provide a solution to mitigate the
potential for erosion along the subject west bank segment of New
River. An erosion analysis was conducted for the subject reach as
part of the analyses that were conducted for the Middle New River
Watercourse Master Plan. The erosion analysis conducted utilized a
State Standard 5-96, Level 1 Analysis. The results of the Level 1
Analysis indicate that there is a potential for the west bank to migrate
to the west approximately 110 feet during a 1DO-year New River runoff
event. Should this happen subdivision roadways would be damaged.
Therefore Alternative 1 is not considered a viable alternative.

Alternative 2: The results of the hydraulic analysis conducted to model the proposed
improvements listed for Alternative 2 indicate that the alternative is
viable. Results of hydraulic analysis are listed in Tables 1 and 2.
Results listed in Table 2 show that the proposed condition water
surface elevations for the FEMA 1DO-year peak discharge are below
bank elevations and thus the flow is contained within the channel.
Calculated freeboard indicate that adequate freeboard has been
provided for the proposed channel improvements. A review of the
hydraulic analysis results listed in Table 2 show that the proposed
condition water surface elevation for the COE future condition 100
year peak discharge are within the freeboard limits.

I
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83 rd AVENUE GRADE CONTROL STRUCTURE AND CHANNEL IMPROVEMENTS
CANDIDATE ASSESSMENT REPORT

TABLE 1
PROPOSED CONDITION HYDRAULIC RESULTS ALTERNATIVE 2

FEMA Q 100

- - --

River Mile Existing Channel Invert 0 100 Channel Depth Channel Calculated West Bank Difference
Condition 0 100 Elevation Watersurface of Flow Velocity Freeboard Elevation Between West

Elevation Elevation Bank Elevation
and Freeboard

Elevation

(cfs) (ft) (ft) (ft) (ftls) (ft) (ft) (ft)
1 2 3 4 5 6 7 8 9

9.193 12000 1164.47 1170.95 6.48 5.48 1172.69 1176.19 3.50
9.289 12000 1167.93 1172.63 4.70 9.21 1174.13 1179.19 5.06
9.318 12000 1168.41 1174.37 5.96 6.33 1176.02 1180.81 4.79
9.367 12000 1171.33 1176.29 4.96 7.64 1177.76 1183.44 5.68
9.492 11450 1173.77 1178.70 4.93 6.50 1180.10 1185.88 5.78
9.592 11450 1175.70 1181.73 6.03 9.80 1183.61 1189.79 6.18
9.692 11450 1176.99 1184.75 7.76 5.61 1186.81 1189.82 3.01
9.794 11450 1176.99 1185.65 8.66 4.83 1187.91 1190.11 2.20
9.889 11450 1185.46 1190.32 4.86 13.81 1192.28 1198.14 5.86
9.908 11450 1188.87 1193.24 4.37 11.08 1194.81 1198.82 4.01
9.953 11450 1189.74 1195.40 5.66 10.00 1197.20 1202.25 5.05

5tantec
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83rd AVENUE GRADE CONTROL STRUCTURE AND CHANNEL IMPROVEMENTS
CANDIDATE ASSESSMENT REPORT

TABLE 2
PROPOSED CONDITION HYDRAULIC RESULTS

ALTERNATIVE 2
COE Q221

River Proposed Q221 Calculated Difference
Mile Condition 0 100 Watersurface Freeboard Between

Elevation Elevation Freeboard
Elev. And

0221
Watersurface

Elev.

(cfs) (ft) (ft)
1 2 3 4 5

9.193 19000 1172.73 1172.69 -0.04
9.289 19000 1173.69 1174.13 0.44
9.318 19000 1175.46 1176.02 0.56
9.367 19000 I 1177.47 1177.76 0.29
9.492 19000 I 1179.96 1180.10 0.14
9.592 19000 1182.89 1183.61 0.72
9.692 19000 1186.54 1186.81 0.27
9.794 19000 1187.61 1187.91 0.30
9.889 15500 1191.22 1192.28 1.06
9.908 15500 1194.10 1194.81 0.71
9.953 15500 1196.16 1197.20 1.04

5.3 ENGINEERING COST ESTIMATES

Estimates of probable construction cost were prepared for Alternative 2. Quantities are
calculated for earthwork (channel excavation and/or fill) and volume of bank armoring
material required.

Unit costs were compiled from a Stantec database, including bid tabs for the City of
Phoenix, the City of Scottsdale and the Arizona Department of Transportation construction
projects for 1998. Table 3 lists a summary of unit cost utilized to determine cost estimates
for each alternative.

I
I
I
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

Given the level of design (conceptual) of the proposed alternatives, a contingency cost is
applied to account for design detail that is not undertaken at this stage. Contingency cost is
estimated at 20 percent of the cost of the proposed channel improvements. Contingency
cost also includes relocation of utilities. Cost estimates do not include construction
activities associated with development adjacent to proposed improvements. Table 4 lists
cost estimates developed for the Alternative 2.

Pay Description Quantity Unit Unit Cost Estimate
Item Amount
No.

1 Earth Work (Excavation) 5,294.00 CY $ 3.00 $ 15,882.00

2 Earth Work (Fill) 1 CY $ 3.00 $ 3.00
3. Rock Filled Wire Tied 1324 CY $ 70.00 $ 92,680.00

Mattress
4 Soil Cement (Access Ramp) 1434 CY $ 35.00 $ 50,190.00
5 Misc. Work (20%) LS $ 31,751.00

I
Total of Bid Items $ 190,506.00

Cost

$3.00/cy
$35.00/cy
$70.00/cy

Unit

Cubic Yards (cy)
Cubic Yards (cy)
Cubic Yards (cy)

Table 4
Construction Cost Estimate

TABLE 3

SUMMARY OF UNIT COST

Item

Earth Work
Soil Cement

Gabion Mattress

msp:I2B90005Blcarlparadise shoreslparadise shores.doc
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5.4 PREFERRED ALTERNATIVE

I Alternative 2 provides a solution to the identified erosion potential. The elements of
Alternative 2 are presented on Figure 3.
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

6.0 Right-af-Way

6.1 EXISTING

There is no existing right-of-way for flood control infrastructure within the project limits.

6.2 PROPOSED

Approximately OAO acres of right of way and approximately 1.1 acres of easement will be
required for the improvements proposed in Alternative 2. Right-of-Way takes are in the
areas where armored banks are proposed. Easements are proposed in areas where only
grading is proposed (channel bottom).

I
I
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The project is located in an urbanized area characterized by a major arterial roadway,
residential development and commercial development. The west bank is characterized by
residential land use, whereas the east bank under existing conditions is undeveloped. The
proposed improvements will be consistent with existing infrastructure. The east bank will
be armored with rock filled wire baskets and the channel will be left unarmored. Existing
vegetation and wildlife habitat (no sensitive habitats were identified in the Middle New River
Watercourse Master Plan study) will be distributed during construction. Revegetation will
be allowed after construction.
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PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

7.0 Environmental

7.1 GENERAL

Currently, the Flood Control District of Maricopa County is preparing a submittal package
for a Section 404 permit. The 404 permit will include proposed construction activities
associated with this project.

02 February 2000

ms\\phxserv06\wrproj\28900058\car\paradise shores\paradise shores.doc

16



I
I
I
I
I
I
I
I
I
I
I
I
I
1
1
1
-I Stantec

I
I

PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

8.0 Design Effort

8.1 DESIGN LABOR HOURS, COST AND DIRECT COST

Design labor hours, design labors cost and direct costs associated with Alternative 2 are
listed on Table 5.

8.2 DESIGN SCHEDULE

A project design schedule is presented as Table 6 for Alternatives 2. Design schedule
assumes a starting time of January 1, 2001.

8.3 FULL PROJECT COST

Full project cost for Alternative 2 are presented in Table 7. Full project cost includes
construction cost, design cost, construction management costs, Flood Control District
administration cost and right-of-way cost.

02 February 2000
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------------------83rd AVENUE GRADE CONTROL STRUCTURE AND CHANNEL IMPROVEMENTS
CANDIDATE ASSESSMENT REPORT

TABLE 5
Labor Hour and Cost Estimate for Alternative 2

Task

t:
o
~
cou
~
l/I
l/I
co
(}

- .... .... ....
_CO_Ql_QlQl

~ .9- ~ C) ~ Ql Ql

'0 g '0 ~ '0'5, ,5,
....- ... co ... t: t:
Q.O:Q.:EQ. ww

>.
Ql

c: co
~ == u

(J) ~ 'i:
t: <..> ..!!!
co <..>
E
N I I Total Total

co
U
t:
~

U
Ql-o
Ql

C>

l/I
Ql
l/I
t:
Ql
a.
><w

Total

No. IDescription

Survey

Ratel$1021 $90 I $90 I $65 I $60 I $95 I $40 I Hours Labor
(1 )

Cost

1.1 IFieldsurvey
1.2 IPrepare base mapping

Category Totals

Geotechnical Investigation
2.1 IDriliing & sampling
2.2 ILaboratory testing
2.3 IReport

Category Totals

Design Concept Report
3.1 IDesign Concept Report

Category Totals

Stantec

02 February 2000

o

o

o
o

o

2
2

2
2

2

3

4
4

8-
8

o

o

4
4

8

8

o

8
8

8

8

o

o
o

o

o

8
8

10
9
19

o
o
5
5

8
8

$943
$570

$1,513

$0
$0

$540
$540

$1,960
$1,960

$100

$0 I $100

$1,000
$1,000
$1,000
$3,000 I $0

$200
$0 I $200

$1,043
$570

$1,613

$1,000
$1,000
$1,540
$3,540

$2,160
$2,160
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------------------PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

Determination of Final Design
Condition

4.1 Data collection 2 4 6 $540 $540
4.2 Site visit 4 4 8 $720 $25 $745
4.3 Data synthesis 2 4 4 10 $780 $780
4.4 Channel stability analysis 2 4 6 $540 $540
4.5 Material sources/use/reuse 4 8 12 $880 $880
4.6 Preliminary design modifications 2 4 4 4 14 $940 $940
4.7 One meeting 4 4 1 9 $760 $25 $785

Category Totals 0 16 28 8 8 0 5 65 $5,160 $0 $50 $5,210

Right-of Way Delineation
Package

5.1 Right-of Way Delineation Package 4 4 8 2 18 $1,280 $1,280
Category Totals 4 4 0 8 0 2 18 $1,280 $0 $0 $1,280

Prepare Plans and Specifications
6.1 40% plans and analysis 1 2 8 16 24 8 59 $3,700 $50 $3,750
6.2 70% plans, specs and estimate 1 2 16 24 32 24 99 $6,060 $50 $6,110
6·.3 90% plans, specs and estimate 1 2 8 16 24 24 75 $4,340 $50 $4,390
6.4 100% plans, specs and estimate 1 2 8 16 24 16 67 $4,020 $50 $4,070
6.5 Hydraulics Report 0 2 2 0 4 8 38 $920 $2,680
6.6 QA/QC review 2 8 8 4 4 2 28 $2,020 $2,020

6.7.1 Three meetings 6 6, 3 15 $1,200 $25 $1,225
6.7.2 Public meeting 2 4 4 2 12 $800 $25 $825

Category Totals 8 28 60 76 112 0 87 393 $23,060 $0 $250 $23,310

404 Permits
7.1 Assume Obtained by Others

Stantec

02 February 2000

msl\phxserv06\wrprojI28900058\carlparadise shoreslparadise shores.doc

19



------------------PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

Bidding Assistance
8.1 Prepare final bid ready documents 8 8 2 18 $1,280 $50 $1,330

8.2 Attend pre-bid conference (1) 0 $0 $0

8.3 Respond to contractors questions 16 1 17 $1,480 $1,480

8.4 Prepare addendum's (2) 0 $0 $0

Category Totals 0 0 24 0 8 0 3 35 $2,760 $0 $50 $2,810

Grand Totals 8 52 131 88 152 8 105 543 $33,033 $3,000 $450 $39,923

Notes:
1
2

3

Stantec

Labor rates include overhead and profit.
Attendance at pre-bid conference is not
required.
Preparation of addenda is not
required.

02 February 2000
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------------------PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

Table 6
Alternative 2

CONSULTANT/SUBCONSULTANT SCHEDULED PROJECT MANHOURS

CONSULTANT/SUBCONSULTANT NAME:
PROJECT NAME: 83RD Avenue Grade Control Structure and Channel Improvements
DATE: 1 January

Work Order No.

Consultant Manhours

Project Personnel Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

Project Principal 1 1 1 1 1 2 7

Project Manager 5 6 5 10 10 16 52

Project Engineer 10 10 40 20 40 11 131

Engineer 0 10 30 16 24 8 88

CADD Designer 20 60 16 40 16 152

Survey Crew 8 8

Clerical 1 8 40 8 40 8 105

0

0

Totals 176 71 155 61 0 0 0 0 0 0 543

Stantec

02 February 2000
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------------------PARADISE SHORES - NEW RIVER BANK PROTECTION PROJECT
CANDIDATE ASSESSMENT REPORT

Table 7
Full Project Cost for Each Alternative 2

Item Categories Assumptions Full Cost
Alternative 2

1 Design $ 39,922.74

2 Construction $ 190,506.00

3 Right of Way $35,000/acre $ 14,000.00

4 Construction 15% of Item 2 $ 28,575.90
Management

5 Administration 13% of Item 2 $ 24,765.78

--l
Total $ 297,770.42

5tantec

02 February 2000
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Profile: PF#1

Errors Warnings and Notes

War:nTrlQ:~nergy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
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i Top Width (ft),: 365.27! Top'Width (ft) i 365 27' I
f-.:--:--~...,....,-~~--,-,---i---~:-~..:::..r::.~~"-'-'-'-""~-?!-e..-..___:-;-r------j--.. . I ---I
r-:!v:-;e_I"",T:;::cot:--;a--;:1(:-W-;-;-S,)c;;-:--',"I, ,...:.'-1-__--::9--:.8::::0+-1;,..:A..:.;vg::>.:•.,-:v.,::e.:..:.I....l.(f.:..:.I/:'-;:SOL) '_:f-:__ ..1--,__--=9:..:..8::.:0=-, _
i Max Chi Dptl1 (ft) 6.03 1 Hydr..' Depth (ft) ! ._- I 3.20

IConv. Total (cfs) 107331.51 Conv. (ds) 1 107331.5:

2·L:e=n-=::g-th~:W~td:.~(ft~)~~~+:_-_---:55=-=7:-::.6=-=0+i:..:.W~ec::ttc::.ed:::....:...P.::.er:...:..~(1ft:..:.t)'---_-+i,_- ~_1- ~66. 94, _
.j M,..,..in C-h-E_I-(ft-)--,---+--- 1175.70 t Shear (Ib/sg'It); 2.26
f"Alpha 1.001 Stream Power (Ib/ft s) 1 - -- 1-- 22.17

:'F:r:ctn=:L=0=SS==(ft:h='·="==:=====--,-3·--=:6.".1.!...I.::c..=u-,-,m-,--v-,--0,,-,I..=u-'-'m-';-'e:..;(>-;:a..=c.:...;re:..;.f""t)'---fl -----l_-,--_-?4~95~-_-=--=-=_-_j
L.~_& E L?ss (ft).:.._---' 0_.2_5..;..I-'--c__iu_;..IT1_...$..A.-l~c'resL,~·~Li ----'-1__.:::.86=..:..:.7.::9-'-.1 _

Errors Warnings and Notes

Warning-:-'r=-h-e-v-e:-Io-'ci---ty--=h-e-ad-'--=-ha-s-c--:-h-a-ng-e-'d--:-b-y more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

~r~ng: - The conveyance ratio .~_p_s_tre_a_rn conveyance divided _by_d_ow_n_s_tream conveyance) is less

I" than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
i
iWarning: IThe energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

L.t Isection. This may indicate the need for additional cross sections. _

I
I
I

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 9.492 Profile: PF#1
---

CQ.'!':1.geil=..BlRQLQslIE.G. Elev (ft) 1179.36 1 Element r Left OBI,
i Vel Head (ft) , 0.661 Wt. n·Va!. 1 9c.0~~_ I
1W.$, Elev (ft) ",,'''' 1178.7? i Reach Len. (ft) I 433.72 433.72' 433.72,
1Crit W.S. (ft) :.~ [Flow Area (Sq, ft) I 1-1760-.851 I
I E.G. Slope (Wft) 0.0041751 Area (sq ft) i 1760.85. Ii
1Q Total (cfs) 11450.00 i Flow (ds) 11450.00 I

ITop Width (ft) 480.92 1 Top Width (ft) I 480.92 ----jI' Vel Total (ftIs) 6.50 l..6~~l:ift/~
j ,

6.50; Ii -- --

I



I
I
I
I

7.64

3.62

433.89

-..-,,-,""=~~-,c--:7,~""". • .·"'~~'7-'=""'""'~

" ~f1:QJ2lG.D~J'!t!e.

0.035

River: RIVER-1 Reach:Reach-1 Riv Sta: 9.367 Profile: PF#1

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross

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

Errors Warnings and Notes

Errors Warnings and Notes

Errors Warnings and Notes

459.27 459.27 459.27
i--o--~~~~....,.."-jI-----+;"':"=-=7-'-'--~~;Z------'''''''''';·_---'-.::.'='''':':::-'-+--I-~

1570.461-
1
------;

f--:=--=-c'.,-:-:--:--'---'ii----:-=--=-=-::-:::-::+'-::...;.:'--'-'=.::L:..:.:L..:-----t--------1-
1
-=2-'=-000. 00 I

IWarning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross

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

I
I
I
I
I
I
I

I
I

I
I

I
I

I
Warning: 'The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for

Iadditional cross sections.

I



I

Errors Warnings and Notes

[N~I'HYdra_~~ j~mp has occurredbetween this cross section a~~ the .f:I'e~io~ up:,_tr:a~secti~~J

-!
I

457.57

3.47

665.33

250076.81

496.47

0.63

f Frcln Loss (ft) 2.08! Cum Volume (acre-ft) ! 683.68

Errors Warnin s and Notes (Continu~e'C.:d:L- -:c-:

'Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
----·~.7 or greater t6an-T4. This may indicate the need for additional'-c-ro-s-s-s-e-c-;:-tio-n-s-. -----,

Warning: The energy loss was greater than-1:0 ft (0.3 mi· between the current and previous cross - -- J'
section. This may indicate the need for additional crosssecTiOrlS.--·----·-- - ---

L- -L___ __. ' ._ . _

Errors Warnings and Notes

r_~~~~~~~:=rih~ energy.e~_u~tion couldnot be balance(f~ the speCifie~ ~~~b:r of ite.-ration::_The =-_.~
~ .:J§rogram selected ~he_w~~~!,surface that had the I~ast a_~o~t of error be~:~ompu!:9. .---1
l-- and assumed values. ---J
'Warning: IThe velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for i

additional cross sections.
I

C &E Loss (ft)

!W.S. Elev ( ) I 1170.95 f Reach Len. (ft) ; 391.34 391.34 391.34
1Crit W.S. (ft) 1169.13! Flow Area (SQ ft) • i

,
2190.001

! E.G. Slope (ftlft) 0.002303 i Area (SQ ft) "7 " I 2190.00
1 I

i Q Total (cfs) " 12000.00 i Flow (ds) ", . I I 12000.00 ' I
f Top Width (ft)

"
494.59 1 Top Width (ft) 0' • " 494.591

~,Vel 'Total. (ftls)';Z ,~~81, Av'€i:' Vel. (ft/s) .f"'::' I
5.481

I Max Chi Dpth (ftr 6.48! Hydr. Depth (ft) .. ,j I
--- -

5> 443!
J ,-- --

j Alpha

j Min Ch EI (ft)

j Frctn Loss (ftl

L~ & E Loss (tt) --,-__ 0.25! Cum SA (ac~__,__J 70.17

,Warning: IThe conveyance ratio (upstream conveyance divided by downstream conveyance) is le._s_s__--]

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

!warning: The energy loss was-greater than 1.0 ft (0.3 m). between the current and previous cross-- --
---. section. This may indicate theneed for additional crosssections. ,- .------,~

Warning: During t~ard step iterations, when the assumed wate'rsurtace was set equal to·--',

--'--CrTtical depth, the calculated water surface came bac"'kbe!ow critical ~Th'i-sindicates :=J
that there is not a valid subcritical answer. The program defaulted to critical depth. i

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 9.193 Profile: PF#1

! E.G:Elev(fi) 1171.42! Element l~L~ft Of;l~~el t ' Ri ht Q~
;...:V-ce"'CI-H:-e-ad:-(=ft:-)----+----0-.4-7+-~ "=W':":t':":.n':":.:":"V:":"al-.-------j-"== 0.0351

ft -:..;....---

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 9.289 Profile: PF#1

;...[E_._G'_._EI_e_v...:...(ft...:...)__--l[ 1173.95 i Element " L~fOBL Gb9nne'ur-:-mght 081
r Vel Head (ft) 1.32! Wt. n-Val. : 0.035

f W.S. Elev(ft) 1172.63 1 Reach Len. ft ..i.0_.5_7_'_ 457.57

;...fC_r_it_W-c'_S_'...:...(ft...:...),--,-_-+-_ 1172.63; Flow Area s . flQ}~44 !__
I E.G. Slope (ftlft) 0.012871! Area s ft 1303.44:

!QTotal(cfs) 12000.00iFlow(cfs) 12000.00 1

[Top Width (ft)· 492.38[ Top Width (ft) , 492.38'

!VelTotal (ftls),<;:: 9.
21

1Avg7Vei. (fils) ie: ',I n ._-+._lQ~79~. 3··2~_~II·i__. _ -- _I.;...!M~ax_C_h=I_D_P_th~(...:...ft...:...) ---i 4_.70 !Hydr:Depth(ft2'" ! _ I .

~~c,.-o_n_v-;:-,,--;T-:-,ot;--a,.-I(,::C"",fS.:...)_+-_10_5;-:7:=-73.11 COny. (ds) .. , t_
;...!L_e_ng...:...th~W_td_. .:....(ft.:....)_-+-_,_457.57l Wetted Per. (ft) ". '1 _I_ 493.~4 ~

lMin Ch EI (ft) 116i93 [ Shear (Ib/sg It) I' -----,1-. 2.12' _

f Alpha 1.00 i Stream Power (Ib/ft s) i 19.55

! Conv..Total (cfs)

ILength Wtd. (ft)

I

I

I

I
I

I
I

I

I
I

I

I
I

I
I
I
I



I
I

I
I

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

~""-~~=--"~--=-o1---:-:::-:---:--'-'-'-'~-C=-C=;C---~--=---:T""""'"""""~'~'''''''''''='''-'''-'''~ ------,.-,

~_:_:_:____:~~-+--::_:c~~~~':P_-=--=----:F-1~ft013

Profile: PF#1

~~::z..~:.:..:'3~:.24 __------::-=-=+=~~~::'-=~':---'---"=--'-f'·~===i-=-=:,""",ctj~nhe)1~""~Right'09
0.035 I

90.73 90.73 90.73
2009.89
2009.89

12000.00
338.56

5.97
5.94

277750.3
342.25

54.40



I
Riv Sta: 8.977 Profile: PF#1

289.44

6.18

53.71

0.035

604.32

0.035

1770.101
1770.10

248864.3
5.88
6.63

307.98
12000.001

1810.57

1766.33

0.85

12000.001

325.381
0.911

1766.33 1

50.09
583.87

310.80

5.60

210.76 210.761

289.44 289.441

400.91 400.91 400.91 1

1810.571

____~321.97i

------l 6. 79
1

_--I 5.491

__--+-1_.:::.:31=-=:9-'.-'.4___..0+-1 ......j
- 0.90 I

r----+---"-=-.o...r-----i
6.10

;---- 1-__5_9_5_.7_7.r- _
52.16

Riv Sta: 8.936

Riv Sta: 8.883 Profile: PF#1

11.g,h'1lln'~I;;~f11RtgBJa~~
0.035 I

Plan: Plan 01

Plan: Plan 01

Errors Warnings and Notes

I
I

I

I
I

I

I

I

I

I

I

I

I
I

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.L-. L-._

I



I
I
I
I
I
I

I
I

I

I

I

Errors Warnings and Notes

Iwarning: IThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less

~than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Riv Sta: 8.731 Profile: PF#1

~~_~-;-_+- ....j-:;;;"::':":':'::':"':-'---'-----c-~_---f"':-1eft OBr,=.&h;~pght OB1
399.90 I 399.90.1':---=1- 8985.40,

. , 8985.40 1

41000.00
785.221

4.561

1928056.81
I

790.78

,..........-,=----,---,----=-If---------,--,.+-=--c-"-=-->.c=C"-'--"'--'--L..,.----I---.---+-----C-0~---~
1.46

511.891
42.26

Errors Warnings and Notes

Warning: rThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.655 Profile: PF#1

f E.G. Elev (ft):" 1167.01 f'EI~ment" "", 1"" • Left OBI Channel' " Right'OB). ,.
=

r Vel Head (ft) >\"~.~ 0.64 1 Wt. n·Va!:,; ... ':",'r, .c.' " I I
0.035

IW.S. Eley (ft)"Ji . "ill;' 1166.37 NRe'ach'Le:n.~(ft)":~r: ,~, ;,~ 449.601 449.60, 449.60". ,.

I Crit v:!.S. (ft)@ "'4 " .. I: Flow"Area'(sq ft)~' "J:i, 1 6386.12
f E.G. Slope (ftlft) 0.0008871 Area (Sq ft)

"

1 6386.12 I','"
!Q Total (ds) .,' ,'0' 41000.001 Flow Ccfs)·". I 41000.001

Top Width (ft),;n"
';

553.62 i Top Width'(ft) , ::~j I 553.62'
Vel' },otaL (Ns};; ;;j", 6.42 j,''Mii:'yel';;!(ft:1s).~ I 6.421 I
Max Ghl Dpthj(ft) 13.82! Hydr. Depth eft)' , I 11.541
Cony. Total (cfs) 1376356.9I"Cony. ,(cfs')H" F '~'i\ ;, I 1376356.91

Ll::.ngth Wtd. (ft) 449.60 IWetted PerbmY:~ , , I 558.321 I



I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

Errors Warnings and Notes

[Warning: IThe velocity head has changed by more than 0.5 tt (0.15 m). This may indicate the need~o~

Iadditional cross sections. I
Warning::~e~r:o_~~~yance ~~~o(upstream conveyance divided by downstream co~veyanc~~_~s~-_ - 1

-l!h3n 0.7 or greater than 1.4. This may indicate the need for additional cross sections. I
I-:--w-:-:-----ar-n-:-in-g-: ---r-n:;-e en~rgy loss wasgreater than 1.0~:3n1). between-the current and previousG_~~S~_~
---- Isection. This may indicate the need for additional cross sections. I

._----

River: RIVER-1 Reach:Reach-1 Riv Sta: 8.548 Profile: PF#1

1-:--:':--:-=:-:-=:"--7-:-:'=-'-">--;c;::...:.....+- ·:;:~;f~!;~1~J~~i~:::;,~~
2"-::::-'---~~~-'---"--+ m~61.16 !,·FlowAr~a-.csqf·t).,! .__~ 2490.:.~21_~ _

0.009135 !iArea'rsq"'ft),;:!·¥,·-,;:,:, ~490.921, ~ - -,,'.. +'_-=--.:-=--=--=-=+--
41000.00!Flow:CCfs). L41000.001 __

------,
297.80 lTop'Width(ft)"\.;;,'·. i I 297.80 I

Max Chi Dpth (tt») I ~~:~~i'~:~';):~;$~'~;t)'i_ -=---t _1~~~~~==-=-~
Conv."Total (cfs): I 4289782 Conv.,(cfs)''',' , I 1 4289~~L~J-= J

: Length Wtd. (tt),'~ . ,'J,' 51 18 ~ Wetted p.er. Cft) 4 , ; -.L__;304.~ ~
Min Ch EI (tt) ~,. 1.2.~_ O~, Shear (Ib/sq It) ; , : 1__~.661 ~

: Alpha.', ,'.'~. " 1.00·, Stream Power (Ibtft s) i 76.69 I
I FrctnLoss(tt) ---- 0.10 !-CumVolufne acre·ft , I 395.5r-·----i

LS_~~_~9~s_(ft).~~c_ ~~gutTl' .sAi9g_~~2~_ ..__.L 1__'_3Ll1., .=J
Errors Warnings and Notes

IVVar~ng:IThe energyequauoncould noi b: balanced within the s;;ecifieCinUri1berof"iterations-:--~~e~~J

r- -lprogram used critical depth for the water surface and continued on with the calculations. I

IWarning;-rTh8V"8iOcityiieadhaschangecJbYIllorethan 0.5 tt (0.15 m). This may indicate Theneed for I

-- Iadditional cross sections. -,

Warning: i'The conveyance ratio (upstream conveyance divided by downstream conveyance) is less I
Ithan 0.7 or greater than 1.4. This may indicate the need for additional cross secleins. =l

IWarning:].~The energy loss was greater t~an 1.0 tt (0.3 m). between the current and previous cross~
I .=csection. This may indicate the need for additional cross sections.

IWarning: i 6-uring the standard step iterations, when the assumed water surface was set equa(io--c---- critical depth, the calculated water surface came back below critical depth. This indicates

that there is not a valid subcritical answer. The program defaulted to critical depth.
--_._---~



I

I

I
I
I

I
I

Errors Warnings and Notes

INote: iHydraulic jump has occurred between this cross section and the previous upstream section.

Errors Warnings and Notes

I
I

I
I

I
I

Iwarning:

I
[Warning:
i
L __.

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

'additional cross sections.

IThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less

Ithan 0.7 or greater than 1.4. This may indicate the need for additional cross sections. --



I

t E:G:"?lope'(ftIfl) 3897.48

tQ Total (cfs) , 41000.00__-=1
~ Top Width (ttl 318.94,

IC~tvy.$;(ft)I' . 3897.481

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv 5ta: 8.33 Profile: PF#1

IE.G. Elev (ttl." .. .- L"'~~eft o'-~""TL"""""'=C'-"ha~n"""n:ill::illght.QJ?j
!Vel Head (fl) . I 0.035
rW.S. Elev (fl):, 555.00 565.261

I
I
I
I

I
I

I
I

Riv Sta: 8.22 Profile: PF#1

'l'r Vel Total (ftIs) 10.521 ~-
~ Max ChI Dpth (fl) - 12.22 --

Warning: The energy loss was greater than 1.0 tt (0.3 ml. between the current and previous cros~

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

Errors Warnings and Notes

lC&ELoss(fl) I 23.751

! Cony. Total (cf1;)c; 872181.11

I

I
I

I

I

I
Errors Warnings and Notes
~rning: IThe ener-g-y7"lo-s-s-w-as-gr~e-a:t:-e---:r t7'ha-n----:-1.-;:;-o-;:ft~(O;;-.-;:;-3 :-ml. between the currenfand previous cross _ I



I

10.08 1

337.281
I 41000.00 1

225.00 I 236.58

. +_4..:...:0::...:6:..::8.:..::.2:..::.1+1 -1

4068.211

Plan: Plan 01 River: RIVER-1 Reach:Reach-1

~~~~'-=~==1~+------
._~~.._.._.._~---'------'

901399.61
341.211---

~~:...:..:.,~:.:.'.--'--'-'!--,-:.=_:_=+_~=~~~..:...",_+---__;_---':c.:...::=-

1.54 J
~-,-,-~--+---;-;::-;~.:..:=~::.:...;:.::L.:.:L..=--~+-----r------=-=15.52 ! I

i 153.97j I
J 12.8411----

I
I

I
I

I
I

I

I
I

I
I
I
I

I
I

I



I
I
I
I
I
I
I
I
I

I

Errors Warnings and Noles
,Warning: The e-n-e-rg-y7Io-s-s-w-a-s-gr-e-al;-"e-rl;;-h-:-an-:-:;-1."0L;ft~(;:;-0 .";;-3·=m=-)'.b:-::e:-;:-tw:-::e:-::e~n--;;lh:-::e:-:c~u=rr=en~t--=a=nd~pr=e:-::vi::ou=s:-:c::ro:::s:::::s ~

.. Isection. This may indicate the need for additional cross sections. I
'----

i E.G. Slope (ft/ft}_,,·1 0.002352: Ar~a(sa fO '- 3886.591 =1
lQ'Tolal (cfs)j:':~fi. 41000.00 i· Flow Ccfs);"if';" ./ 41000.001
!,Top,vvidl1;l, 332,211~!;ro'pWidth~r'at) 'I;', .. H;'j 332.211
['Vel Total(ftIs}~'h" 10,551 Avgj 'tel. (fils) -;t' .110.55

Lc 8. ~ Loss (tt)' " '.1 0.07 i Cum SA (acres)': 2.56
! Frcll},'LOSs (ft), ·~'t1[' '! 0,60 f Cunl'Volume'(acre'-ft);1 32.02

I
I
I
I
I
I
I
I

Riv Sta: 7.751 Profile: PF#1
Left 08 t--'-C-h='a-n--:'ne'I'r=

10,00 10,00:



I

1135.40!Sh~ar(lb/soft)i I 2.38' :

I

-~
-~

----1
I
I

1.00 I Stream Power (Ib/ft s) I I 28.53 1

f Cum:.Volume (acfe:ft) I 1.831 l

_-I 41000.001

_,_._._1 286.671

I I 11.981
14.96; HYdr.Depfli (ft) :".:', I" 11.94!

22.70!·WettedRer.(ft)· '" ·1 I 377.471

River: RIVER-1 Reach:Reach-1 Riv Sta: 7.728 Profile: PF#1

1152.52 i Eiemeh:t '. -,;" "~::. ·,;'C'L-ef1,~O;;;Ch-;;~M11.~Rlgj:;t D~
f-----2::--0=2:-+·=.;.::~~~~=f~ I [ 0 03 I I

~~~-~~~~T--+----:~--i
;....:;.~,..:.:-::~~~+----~~S~~~~~i---------jr---~-:::-=i-----l

I

River: RIVER-1 Reach:Reach-1 Riv Sta: 7.7395 BR D Profile: PF#1

~T::i:~~c~;;Ti1~.,·Rtghr<2m
1'-:-:---:-:-''-'--~~-'--+---;;-;=f-~~~ ---'--'--, , 0.035 I

~~':;::':""::":~-4----=-=-::-=+~~~"-----;--"'--'-;;:--j'--2-2-.7-0--'-.--2=-:2==-..::.=-701--2-2-.70

f el,-",ea ( ) kWt: n-Val. '•. tj~ I 5 ,-1
~ W.S~'Elev (tt) 1150.50 1 Reach Len. (ft) . ,.' I ! I ~

[ Crit W.S. (tt) 1146.26/ Flow Area (sq ft) S 'I I 3593.64
f, E.G. Slope (ft/tt) 0.002645f Area (so ft) .. i 3593.64' l
r Q Total (cfs) 41000.00 i Flow (cfs) \ -;; I 41000.001

I

i Top Width (tt) 296.66! l:op Width (ft)
'~',' I I

296.66,I
i Vel Total (ft/s) 11.41 iAVg. Vel.' (ftisi 'K',' I·, . I ! 11.411
IMax Chi Dpth (tt) I 15.10 r Avdr: Depth (ft) i

i

12.111I
[Conv.:;total (cfs):;':;~', 797187.31 Conv:'Ccfs) .,. /,;;';'o~vl I 797187.31
1,..L~llgt~.Wtd:' (fi)l'!l',,' i W~ttedPer:' (fti,;-,~n:;:~" 'I I 300.881 j!"Min Cp EI (tt),

I 1135.40 i;,S~e'ar;(16/sQ It) ~,ii···1 1 1.971
1Alpha". .,,: 1.00 l Stream Power (Ib';ft:s) I I

I 22.50
i Frctn Loss (tt) i Cum Volume (acre·ft) I '1i C & ELoss (tt) ICum SA (acres), I

I

I
I

I

I

I
I

I
I

I
I

I
I

I

I
I



I
I
I
I

I

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

COE QI00 PROFILE



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

HEC·RAS Plan: Plan 01 River: RIVER·1 Reach: Reach-1

RfverSi",,-; -;C1Totan -·M;n·(';f'Er. ';Cf;oude-ii'clii~;:

. (cfs)' ,<... ,r;(ft) '"!,,, (ft)... ';'; "I,i(ft)3._Y. "p"Hft)

1.7.395 'i,i' i 41~~~~~~1 1135.40~50.50 0.58

'Reach:"'-:;-1!c',"='+.7"'.7"'5i~--4iOOO.001 1135.30 1151'.60~:57 0.002248 11.22 3652.64 O.~~
1::l>ij7.8.·· '~OOO.OO 1135.651 1152.49 0.002352 10.55 "'3886.591 332.21 0,54

acIl-1··;:,:'''' 7.92"''"'" 41000.001 1135.741 1154.03 0.0021791 10.23 4006.661 -:=}37:8sr=-=---O:S21
ath-1:-:·,c;,.B.OO!5il>' 41000.001 1136.111 1155051 0002122! 10.17! 4032.16, 3~ 0.52

.052 ";':'.' 41000.001 1136.421 1155.57, 0.0020691 10.08; 4068.21 0.51:

.12. '1 41000.001 1137.971 1156.28 1157.99 0.002275 10.501 3904.58 326.23 ~
8.22. I 41000.00 1138.78 1157.501 I 1159.131 0.0021251 10.24' 4004.471 331.291 0.521

'==+="','+;'8;';3;-;;3C",-;·:c'''~-+L 41000~1 114059 -=- 1158~-=---r~8T 0.002210 _ 10.52'1', 3897.481 318.941 ~~0.53
'.> 8.39"" i 41000.001 1140.9'21" 1159.35' ~161.05! 0.002116 10.46 3917.83! 312.54 ~

8.45T'!(·C-41000.00 -~oi<: 1160.201 ==r::..:..:2~1.7B! 00018891 1~~ 4059891 _:.,~:ii3~L._ 0.49
8.516.> . 41000.001 1141.57 1161.241 I 1162.181 0.000766' 7.781 5272.391 296.32 0.32[

8.538 :.:.;i~:,(J,o.f __.-22.~2~~ 1161.291 1151.60' _...2~62.28: 0.000823! . _7~i~~~ 1 _3,~2~lS~ 0.34
,8.54,8 '.J 41000.00 1150.04 __1161.16~._~~ 1165.371 0.009135, _~~490.92 297.80, 1.00
8.655 . 41000.001 1152.55 1166.37! I 1167.01! 0.000887, 6.421 6386.12 553.62, 0.33
8.731:;· 41000.001 --1153.60 1166.961 ----1-- 1167.29 0.0004521 4.561 8965.40, 785.22 0.24

8.807,. 12000.00! 1157.97 ~--_. I 1167.50' 0.000828 4.851 2475.031 309.231 0.30

8.883. 12000.001 1159.44 --1-167:4'41 1 1168.12' 0.0023251 6.631 1810.57 307.981 0.48
8.936 12000.00! 1159.95 1168.121 I 1168.84. 0.002600 6.78 1770.10 316.55 ---o:5i
8.977.,;" 12000.00' 1161.31 1168.68[__, 1 1169.401 0.002684 6.791 1766.33 __321.97 --0.51

:O:~:0'="+<8".99;;;:;-4=L..:-i....'_.12000.00j 1161.66 1169.06 1 t 1169.~~01867_1__~971 2009.89 _~8.56 -------0.43

~--'-:=,.,-+.9;-:.04=7...,-= 12000001 1161.65 1169.871 1170~ 0.0016121 5.43' 2210.07f 386.37 --0.40

90129" '--12000:00[- 1163.16 ~~7 .- --'1170.72, ----OOOi3'66'l~~16.42r--457.171 -0.36

9.193.. "'., 12000~oot-·-1164.47 1170.95 1169n-~i 0002303: -- 5481 ~001- 494.59j 0.46
9.2.89·, ., '-2060.60: ---1-167-:9'3 1172.63 1172.63 1173.951 0.0128711'--- 9.21 1303:44'[ -- 492.381 1.00

,9.31~T1~o.~r "",":6841 1174.37 1'---__+_'- _1174991 0003719[-- 6.33 .,289S:15'['"'--;jg4'35[==-0.57
~.367,.. 12000.00 1171.33 1176.291 1~_0.0058461 7.64 157~~33.89 0.71
9.492;" 11450.001 1173.77 1178.70 1179.361 0.0041751 6.50 __ 1760.85

1
480.921 0.60:

9.592: 11450.001 1175.701 1181.731 1181.62 1183.221 0.0113801 9.80 1168.20 365.27 0.971

9.692' 11450001 1176.991 118~,___ 1185.24[ 0.0017771 . 5.61 2041.391 365.221 0.42

9.794' . 1__1145~:~~6991 1185.65[._ .118~22 1186.021 0.0010941 4.83 2371.97. 368981 0.34

1889 " ',,,' 1 11450.001 1185A6r---i"190~ 1190.99~ 1193.281 0.019851 L 13.81 829.15 234.191 1.29

9,908'. 1~~:,(J,O~--=__I,~8887f---1193.2~1'193~ -.1195.14[ -.0.011558 1. ---'11 .. 08 __,,1.o_33~t _271~t::"=-=-~-=1::.0:0

9. 11450.00: 1189.74 1195.401 I 1196.96; 0.0076451 10.00 1144.61 256.83 0.84
~~"-.-"---'+.9°-. • "1i45O:Oii: 1190.471195951 i __2.i~22' ~I--:: g~ =~_f2~5-:11 ---265~0" - ----073

9.971001 __ Bndge; F1__L-__..1..- _-----L....-.-_ • __ ' __,___ _.~
99~ ~~~_1197.47 .__1195.381 1198.2~.! 0.002814' 7.22 1585.48 ---i73.68 0.53

9..997, 11450.001 1191.76 1197.59 '1 1198.69' 0.0044541 8.421 1359.83 -- ---263.35 0.65 1
.:,. 10.096 1i45o~OO-I--'11gi83 1200i2 1200.801 0.0033141--- 6.621 1729.181 385.571 0.55

10,176'~> 11450.00' --119555 1201.901 1202.531 0.0031841 6.381 1793.98 410.591 0.54
11~ ~1 10900 001 "198241 1203641 120456, 0OO~'- 772~26 ------;j(jQ79'!' 073

,R"'.e=a:-:.eh::,-"71"!'-..-,,.+.';l.o~.·';;348' 10900.001 1201.00 1205.80 1206.39; 0.002879: _ ~'__..!.7~ 403.01.1 0.51 1

iReaeIi-L,," .10:443 10900.001 120:195 120~~, 1208.27 __0_.l~~5742 !~ 1539.65 _ 4702~L ~
IReach-l,. .\ 10.5,17,;'\, '''.. ! 10900'00~ 1204.88 1209~ 1210.07' 0.003049 6.30 1729.24! 390.481 0.53
;Reach-" .' 10'.61;!. 109OtfOO 120680 - 121·o:ssr---- --121iJii;--O:OO4460-,---805"-~-:Os[-iifi-:~-Q65

~0"i'Q699 1690000 :~2~~71 1212.71 _- 1213.~:-o:oo37il6-,--&181133264] '--2--3~ '. 061.

IReac"'l"; ,10.794""1 10900.00 ""'~'?~, 1214.51 1211.80 1215.18. 0.0020721 6.571 1658.841 261.84! 0.46
IReaell-1. ..,;' 10.803.' ". 1 10900.001_ 1207.82[ 1209.691 1211.89 1219.50: 0.1578191 25.131 43376) 237.791 3.28
IReach-1 " "" .10..806 "";", 10900.00f 1215.001 1218.701 1218.701 1220.521 0.011610L, 10.821 1010981 281.61, 100,
!Reach,'.· 10.~10 ····1 10900.001 1215.03, 1219.541 1220.741 0.0060991 8.791 1239.781 285.25 o.~

[Reach-l. .10.8;62'''' 1 10900.00! 1215.43' 1221.181 1222.721 0.0070861 9.961 1094.74, 233.26' 0.811
IReach-l,. 10.917-:. 1 10900.001 1216.301 1223.081 1223.861 0.0024331 7.121 1569.05, 289.82! 0.50!
IReach-l 10..98,'- ".1 10900.001 1217.72 1223.87 1225.241 0.005006 9.36 1164.35, 209.81; 0.70,

IReach'1\ t,," 10.988. ::',H Bridgel i I I I . " 1 I
IRe-ach-l '10.996 10900.001 1218.501 1225.75' 1223.291 1226.62 r- 0.0026671 7.481 1457.54-' 229.54~. 0.521

iReach-1f\':,.,l1\03:' \y',1 10900~- 1219.39 1225.99 1227.361 0.004636 9.401 115.9.69 195.41 '0.66;
IReac.Ii-::::::"" !M2.92,'.'-'~()()L, '1220':6, 1228061 i 1228.52[ 0.0011741 5461 1995.26 .271.11 -QTs
IReach.t':",F'" 11.188"","":1 1035000T __1_220.47. _""'228.35, I 122904J~18561 ~~L-'-::4718~· 218.19 0.44
iReacll-f-j,!".>.11243'\.;,'I 10350.001 1220.89f-- 1228.80 ! 122!C88I ,°,0029821 8.34 1 1241.381 178.07 _ 0.56
IReacli-f').,,<. 11.301:!??".' 10350.00 1221.27 1229.71 123~024991 7.921 1306.661 178.01 -- --------0:52
iReacll- W.386'''\'';'i 10350.001 1223.71 1230.92 1231.791 0002543 7.481 1383.72 208.50 O~
IReaeh- 1,~81:NJ;" i 10350.00 1226.891 1232.43 1233.921 0.0059701 9.801 1056.56 202.13 0.761

IReacll-. . 1..566.';/':""" 10350.001 1229.401 1235.11 1236.43! 0.005090' 9.241 1120.40 207.721 0.701
IReach-1;,,/ ~ ~1.664c "".:1 10350.00' 1232.17 1237.75 1238.65. 0.0042971 8.411 1230.52: 231.6~1 0.64
iReach-1J+ ·11.759[/;, i 10350.00 1234.74 1239.90 1240.861 0.004069' 7.83 1321.451 266.331 o.~

I.Reach-1' 11.. fl64· "'L' 10350.001 1237.96 1242.60 1243.76 0.005667 . 8.641 1197.931 267.371 0~72
IReac.h-1'? . .11,949,','A'."! 10350.001 1240.27 1245.00 124~'O.005244 8.411 1230.90: 269.981 6.69

;Reacll-l·<".:1'12.03,l>"":::! 10350.06j 1243.20 12~~.00 1249.44' 0.006860 9.631 10~4.71.1 235.161 0.79

~
';"'. j' 12.125:::h1 10350.001 1245.31 1250.58 -, 1252.201 0.006951 10.211 1013.481 2.04.68 1 0.81
"w" 1?194 .,"'1 10350.001 1247.10 1252.90 1253.991 0004'i221-' 8.391 1233.171 2~-~

ReacIl-1",,,;': )2.313.""""',1 9800.00'-'" 1250.65 1255.84: 1257.161 0.0056761 9.211 1064.401 2~ 073

iI'l~ach-.l "Wei' )g.42>I;;j,·! 9BiXi:OOI 1253.85 1259.141 1260.52! 0.0058581 9.441 1037.621 206.821 0.741
1.R~act\-1. 42.51.1)1',.1 9800.001 1256.28· 1261.71 1263.101 0.005699: 9.46 1035.941 201.71 0.74'

IReach~Lr , ..12.806". '-0'1 9800.001 1257.521 1264.31 1265.20 0.002798' 7.56' 1296.621 206.811 0.531
IReach·t",> 1,2.701<;;,";,', 1 9800.001 1258.67 1265.70! 1266.521 0.002491' 7.29 1345.191 207.75 0.50

iReacIl-1;"llit n801¥;..'''';:i 9800.00, 1259.88 1267.00: ! 1267.801 0.002384: 7.18) 1364.111 208.10 0.49[

~a,h-1 ""'." 12~~~_ 9800.001 .n 1260.95 1268.191 . 1268.97' 0.OG2306 7.11! 1378.59 208.39; 0.4Sj
!Reacl'-1,.:... ~:9j(l-,,;':-ii 980000i__l~::'~8__ 1269.45 T- 1270.18, 0.0020601 6.861 1429.11 209.371 0.461
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HEC-RAS Plan: Plan 01 River: RIVER-1 Reach: Reach-l
f;;;'"R~~Rj~eF~ Q:folaT;:;:-VMinchE81':;w~s:Efev""I-:Ciif'W,~,' ..cr:-E·G. EleV7F;'E~G:Slope- .;-:-veic1;iii:;TF.'FI;,-wAiea~1:TTop·WidiilT1TFroude:iicm"":j

iJL!.,~;IT:j:2;:~· -""fsj, .::;~I'··:"~d") .:t:'''' ,.",,))~)i _,( ,';'" ("),,':1':,+ :'J").'" .J>,:' (111").>,\;.,." / (Il/~) \;:;. i.f·(sq~'.' : (ft) ,i, ,,:
iReac;':'1",,,,.-, 7.7.28,: 41000.00L~5~~[ _~50.5~L.__ ~~~----.2'~.. 0.002645 11.41" 3593.641 296.661 0.58

'Reach-l"",}: Bridge, I' ----l- J-- l- i I
lRea,h;l::i~t; 4100000, 1135.301 1151.601 "'1'146:571 -~I 0.002248 11.22 3652.641 270.42: '''''6:54
IReach;' 41000.00 1135.651 1152.491 I 1154221 0.002352 10.55 3886.591 332.211 0.541
[Reach- 41000.001 1135.741 1154.031 I 1155.661 0.002179 10.23 4006.661 337.85, 0.52
[ReaCh-. 41000.001 1136.111 1155.05' I 1156.651 0.002122 10.17 4032.161 336.50' 0.52

IReach-1 41000.001 1136.421 1155.571 I _'1'57.'5' 0.002069 10.08i 4068.211 337.281 0.511
IReacli;l 41000.00, 1137.971 1156.28 I 1157.991 0.002275 10.50 3904.581 326.231 0.53

IRea"h-l: 41000.00, 1138.78 1157.50 I 1159.13~ 0.002125 10.24 4004.42l-~__0.52
IReach-1.f' 41000.00; 1140.59 1158.661 I 1160.38: 0.002210 10.52 3897.481 318.941 '0:53
IReach-l;".8,39,· 41000.00 1140.921 1159.35' 1 1161.05, 0.002116 10.46 3917831 '312541 052
'Reach-1 ....,·.. 41000.00 1141.101 1160.20 I 1161781 0001889 10 10 4059~3136si--' (i491
IReach-1i?W 4100000 1141.571 1161.241 I 1162'18--- 0000766 778 5272 39 296 32r-----032j
'Reacn-1""" 85 41000.00' 1142.121 1161.29 1 1151601 1162~(f000823 798 5137211 29215[ 0341
~~~, 8~ . ,41000.00) 1150.041 116116 1161.16j '1165~'Qo09136--'16:46~400:s5t--'297:801 ~
IReach-1;·· 8.655: I 41000.001 1152.55[ 1166.371 .J 1167.01l 0.000887 6.42 6386.12 553.6~L ~

IReach-f'," B.731,·· [41000.001 1153.601 1166.96' '1167.29 0.000452 4.56 8985.40 785.221 "" 0.24'i

[Reach-1 \i1-.. 8.807. .••,.: 19000.00, 1157.971 1166.751 1167.76 0.002430 8.07[ 2355.84'1 307761 0.511
[Reach" "",: 8,Bll3'>"'Y :,.1 19000.001 1159.441 1167.721 1169.281 0.005001 10.01 1898.94 309.17! 0.71'
IReach-1. ;;; 8.93~ •. ;:. 19000.00 1159.95 1169.301 ! 1170.52 0.003521 8.86 2143.511 321.391 0.601

IReach-1.,"'" 8.97!:.''''<",- 190oo.00! ~~~ 1 117123_~. 0.003180 853 222777[ 327.14!- 0~1
[Reach-~ r '18,99~." I 190oo.~1 11~_~. __~.6~L---L~~ O.002~: 7.471 2544.74 343.801 o~
[R~ach-0"'~ 9.047·d· 19000.00 1181.65 -- 1171.40L ! 1172.071 0.001709 6.59 2884.~~_ :~ 0.431
[Reac!)'1.'""., 9.129, ·;;in",., 19000.00 ---116-3.16 ---,-,i2:191 ---- ~ 1172.68! -'-.0:Dii'i285----s.66 '3354)4[--464.57, --'-0:371
'Reach-1·i> . 9193,·i!f~· .•,. I 19000.00 -- "116'4:4il-------,mi:lf'---1 - 1173.32-- 0.001906 6.18 3073'oiL-~!--·- 0.441

ifleacn.!l',j:;.•; 9'2891, ".; 1900000.---1167-:93 1-- 1173.69, 1173.561~ -- 0010650 10.41 182533!- 497.131 --~
[Reach-l ---:i;·;;9,03<1'8'Yi '''''''·-.'-+-----.1''90Noo=.0'''01---',168AJI1175.46j i. 1176.41" 0.004076 7.79[ 2438.68[ 498.67,. 0.62

!Reach-Hi ·9.367'. ","'! 19000.00 1171'T3'11177.471 i 1178.75! 0.005936 9,071 2094.871 452,44L 0.741
iRea':"'1',,!,," 9.492·. ' 1 19000,001 1173.771 1179.96, 1178.681 1180.961 0.004328 B.Ol 2371.961 486.20! 0.641
[Reach-.1",."':.,.9:592,\'" 19000.001 1175.701 1182.891 1182.89[ 1185.09, 0.011331 11.91 1594.66. 370.331 1.01 1
[Reach.H,;.. ~.692i'/·· 19ooo.00~'76.9~Q 186.54 ! ,187.3-'1. 0.001982 7,03 2701.191 _372.62 i 0.46

1

'

;Reac!)'l .V ~,794",h!' 1 19000.00, 1176.991 1187.61! 1183.51 [ 1168.20. 0.001269 6.12 3103.11 C 376.95! 0.38

[ReaCh-Pp·,.,·',9,889i" i,', 1 15500.061 __,1185'4..~1 1191.22 119194: 1194.66' _ 0.017418 14.89\ 104102[ 237.70 1 ,_':"'--'-3~J

~
~eaCh-l . 9;908".':"'" I: 15500.00 1188.87 1194.10· 1194.101. 1196.42 0.010859 12.211 1269.681 274.51. 1.001
iReac 15500.00 --'1i89.74! 1196.16: ,Tig824--Q0084i7·-'~I--134·,:e3[---260.511--------0:90i

IReac' " 958:". ',[ 15500.00 1190,47f"" 1197.05 I 1198-:58-'- 0.005384 .-9.941--,-558:7'31---271.061.----0.731
[Reach-"',',.;[9.97' OO ';'W i Bridge I I' L--- --- - I -j------I
·,fRRee'aaCch-h-1'." ..,',:.".•:.".·.·_·1199.:.999847:;,;., ..;,',".1,.. 15500.00 119,.00L.....!.2.98,6~._·,196.261 ~~;~__,._8.14':_-_-_1904~27~C~

• "'. __ ;i" 15500.00 _,~!.5_' 1198.74 1 "200.07:.~ 9.271 1671.991 277.851 0.6~

:"';R"eac""".h-;-'''','''»'':-."+',,_"'11"'0"'.0-=96=-'-',":-.1'--,":-,i--l"'5"'5-=00"'.0°-=0 1193.83~25: I 1202.041 --O:Cj52909r--7.151 216783, 390221 0.53
::'R;;;ei:'ac:'.n-C!1.-,Cc;.;T'.-;"f;1'"0-';;..1'Z6;;-.."'."';.i-:r--;-'''5''''5''00'''.0'"0:'-+1- - 1195.551 1202.85 [ 1203.63 [ 0.003061 I 7.091 2185.681 414.30! '-'--054]

IReach-l.5'-4- 10.2.7,'" ," '. 15500.00 1198.24 1204.46 1205.69i 0.006310 8.891 1743.17 404.821 0.76)
[ReaCh-1,." 10.348.... 15500.001 1201.00 1206.80 1207~ 0.003010 7.101 2183.24 408.301 0.54)
[Reach-l' '--i,. 10.443 15500.001 1203.95 1208.45 I 1209.391 0.004990, 7.781 1991.84 474.831 ~
[Reach-1 ii, 10.517 ,,'. . 15500.001 1204.88 1210.32 1 1211.20: 00034391 7.491---iD7o'41f--·- -395.01 i---- 05~
l~each-1"•. 10.612 15500001 13o':;80L~21T82 021323.1' 0.004981 9.511 1629T61--- ·2B.s-:5ai_'y"!~
iReach,l '!-if' 10.,699 'if, '.[ 15500,OOI1206.72.L 1213.89f--i 1215.321 0.004161 9.591 1616.63 243.941 0.6~1
IReach-l k 10-.794 1"" 155oo.00C-i20i.72-l--i215.96 1212.8~!_. 1216.85~ 0002165 7.58 2045.90 ~~, OA~

iReaCh-1 10.803:., 15500.00 1207.821 1210.44 1212.94' 1220.411 0.103743 25.341 611.711 241.491 . 2.81
IReach-l' "'10.806" 13900.00 1215.00' 1219.33 1219.33 1221.47 0.011079 11.75' 1189.46 284.351 1.00
IReach-l;.;;;;- 10.810 13900.00 1215.031 1220.291 1221.70 0.0058701 9.541 1467051 340.441 0.75

I

IReach-1 '11242" 12000.00 1253.851 1259.76 I 1261.40 0.0060451 10.281 1166.82 209.321 0.771

I.Reach-1-,ij·' '1,1,.5.6!l!.i': 13900.00 1229.401 1236.161 I 1237.831 0.005191 10.361 1341.18[ 211.93 0.73
[Reach.l....'!',', 11',481ft.!,:"", I 13900.001 1226.891 1233.711 1 1235.431 0.005326 10.531 1319.58 207.27 0.74

[~.each-) I''';" 11.684' 13900.00[ 1232.17L 1238.901 ! 1240.231 0.0041441 9.281 1497.69' 236.241 0.85
~each-l 1,759 13900.00 1234.741 ~I 1 1242.151 0.003842 8.601 1616.23 270.731 0.92
[Reach'1' I 1390000 1237.961 1243.531 ! 1244.961 0,005538 9.60 1448.56 271-.091-----0:73

iReach-l "';-'" 1'_~B6"1',,':i 13900.00 1223.71 1232.37 1 1233,421 0.002455 8.23 1689.13 214.27 0.52

[Reaeh-1.,[12.701'",-,,_,,! 12000.00 1258.671 1266.54 1 1267.511 0.0025341 7.881 1522.01 211.13: 0.52

IReach-1.(if/ 11'949.' "3900.00 1240.271 1245.89L- I 1247.271 0.005278 9.42 1474.91 273.581 072'
IReach-f,.", 12,034~·'1 ;.'. 13400.00 1243.201 1248.85 i 1250.56 0.006613, 10.49 1277.93 239.131 0.80

J,e""h-l ',12,125'· 13400.00 1245.311 1251.36, ~~3.38r.·'--0:0073231 ".4il 1173.79 208.291 ._ 085.
[Reach-1" :12.194':",,';;.. [ 13400.00' 1247.1~1253.90i ~5.2rr--- 0.0040251 9.16 1462.71 230.381 0.64,

:Reach-l,;;<7>,' ·12.313 'i•. 1 12000.00 1 1250.651 1256.71 r 1258.13 0.0050481 9.57 1253.82 219.641 0.7~

I

I
I

I ~
iReaCh- 12.8<11 "'i: .'1 12000.00 1259.811 12_67.87 ! 1268.801 ,_0.0024091 7.761 1546.80 21159 0.5~

'Reach-, 12.896" ....;y··, 12000.00 1260:~~.L 1269.07 I 1269.991 0.0023231 7.671 1564.64 211.94 0.50

l,Reach- .1~:~1;)1f2":! 12000.00 1261~~7~ I 1271.201 0.0020841 7411 162030 212.99 047,

I



I
I )d£c...RAS....F.J-"o"_el"'CLOJ.......Rjv"'r.:_RL\LF..R~J __R"'4'c.b~.g.e.;;,,:;b~l._LCan.ti'O'.Ied\..._T ~.- .-._"

r Reach I River Sta I a Tolal I Min Ch EI, I .W.S. Elev I Cril W.S. 1 E.G. Elev I .E.G. Slope Vel Chnl I Flow Area L Top Width 1 Froude # Chi i
i,'1 (crs) 1 (ft) 1 . (ft) 1 (ft) I (ft) I' , (1tIft), I (rtIs) 1 (sqft) L (ft) I. C. I

iReacl>-1 13.175 I 8800.00, 1264.50 1272.80 1268.67' 1273.27 0.001125 5.461 1612.84 210.911 0.35

IReach-l 13.076. 1 12000.001 __~~14 1271.30: I 1272.171 0.0021851 7.52 1595.761 212.52.l- ~.481

t.iR"e=ac=<h-=-''--+''''3'''.1'''5",1--JI.--"'12"'000""'.""001 1264.13 1272.141 r 1273.05 0.0023041 7.65 1569.05, 212.021 0.50
"IR"eac=h""1'--+""'3"'.1"'6"'1--Ji--'aa=ooJiQi 1264.28 1272.74 1273.181 0.001026 5.281 1666.541 213.851 -0.'33

IReach-l 13.166 I 8800.00' 1264.36 1272.77 I 1273.201 0.0010461 5.311 1657.07\ 213.951 0.34:

IReach-l", 13.179' I 8800.00 1273.50 1277.62 1277.621 1279.621 0.0115591 11.331 776.46 196.50 1.00

IReach-l 13.227 I 8800.00 1274.58 1280.081 1281.171 0.004407 8.381 1049.64 201.981 0.65

[Reach.l 1.3.183 1 8800.00 1273.58' 1278.44 1279.85 0.006631; 9.52' 923.91 199.771 0.78

I
I
I

,. !

:'.}3~~ 136~j .. =t=~~77 _~~~~_ 336
1

!.
jReach-l 16.167 j 2350.00' 551.38 341.11 0~52j
!Reach.1 ,---. 16.248 , 2350.00-' 1360.221 1364.29. 1364.77, 0.007648 6.21 447.97; 294.17 0.70

jReach-l' " 16·348 I 2350.00 -
1362.60 1 1366.70 1 ..L .~92ro·OO35691 - 4:J3"'---64i~-71.. 382.85 0.48 1; --IReach-l.it 16.411 I 235000f 1364.41 1368.80 ! 1369~~~~0066431 --. 6.17 1 405.16 179.22 0.66,

I

0.471IReach-1 '''T', 16.504\ :./- 2350.00 1366.82 1371.22 1370.08 1371.521 0.0031121 4.381 539.26 235.47

rReach~1 18..608 2350.00 1368.69 1373.09
~

1373.451 0.0048201 4.84~.33 201.79 0.55,

iReach:'1 16.837 "~"~ii 2350.00 1370.17 1374.64 1375.271 0.013268, 6.36 1 369.56 218.54, 0.86 1
iReach-l 16.732 1 2350.00 1372.93 1377.81 1378.151 0.003404 I 4.711 498.84 166.601 0.481
iReach-l 1.6..829 . I 2350.00 1374.90 1379.46 1377.97 1379.81 0.002958 4.77[ 507.92 , 187.881 0.461

"!R"eac=h-_1,..·_-+';-;4,,,.85=.--b!__6600.001 1323.06 1327.45 I 1327.891 0.006004 5.731 1258.791 559.31 0.63
f,IR"e_ac..,h-_,,..._-+';-;4,,,.9,,,45=-_+i__66OO=~.~ 1323.89 1330.57, 1330.141 1331.51 0.006799 8.71 1043.661 825.31 0.73
iReacl>-l 14.983. I 6600.00 1323.95 1331.82, ,'330.991 1333.14 0.007232 9.31 764.66 300.92 ~

IReach-l 15.049 I 6600.~__ 1~.__'_33~~.01 0.002232 3.84 2227.92 816.501 0.29
"IR"e"'ac=<h-=-,.--t:I1"5'"'1"474--i--,66OO=;;c.00 1329.20 1336.081 -1~--'-331fi6.56-----O:-OO4~ -5.89 1285.16 468.22' _n 0.541

!Reach-1 1'5:248' 6600.00 1331:18 1337.941 I - 133878------0:0046~ 7.53 1Oos-:68'---3'-951"--- 0.61

IReacl>-l 15.333 6600.00 '1333.64 1340.041 1338.401 1340.48, 0.003001, 5.321 1241.37' 359.77 f-._. __ . ..o~7,

IReach-l 115.416 6600.00 1333.40 1341.01'1 '1:J41.24~- 0.001035~' 3.82 1727.75, 324.63 0.29
!ReaCh-l [15.475 660000 1335.06' 1341.40 134T76i- 0.0023901 4.77 1384.871 373.25·----0Az
"!R"'e"'ac=<h-=-''''.'--+11''5'''.5'''96,,---t---4;;2=ooJiOj-"'"'i336:"38j--'-343.83I 1344.71 6.0159991 7.52 558.59; 165.24 O.72J

iReach-l 1'5.623 4200.001 1340.00, 1347.801 1348.~.003778' 4.42 1160.531 574.42 0.37
!Reach-l' . '15.699 4200.001 1344.711 1349.40 1349.64 0.0051091 4.49 1098.36

'
642.71 0.41

!Reach-l' 1'5.792 4200.00, 1345.20' 1351.76 1350.93 1352.371 0.005388 6.731 732.171 295.27 062

":~",~,,,~=<~,,·:;-,.-i:::":'"'::=--t--'~"~"'~"'·"'~;;-':--'~;;~"'5~: ~~::;..~~~~, ~::~~, ~:; :~~: ~~~:i --~~~.
f,fR"e-ac'"'h--l.--TI1"'6'"'066=--t--· 2350 OOL- 135442 -'"1358601 ---- --~--11335518~ 0005387'--' 411 805 21 -43~--0 55'

I

I

I

I

I
I

I
I
I
I
I
I



I

2.09
318.57

5.761
186057.0

----+'-::=~-=-T:'---'-'----'-'-'-""'"':-:;;:7_T_-_-_-_-___=_'I__8::...:~=_=~:.:..::~:..::~'_LE ~
, . 102.081

Riv Sta: 9.971001BR 0 Profile: PF#2

,----,..,..-::-:=-=~,__:;c-;:;-~~'"""- .I!iL~tt O.Efm~"::C;b§JIrt~Ym£Rl~~~~i~J
I 0.0351 I

2-=--:c-':-:~~~,-----+~--;-:-:::c:-:=i'~~:""=';~~----:::---';-t-i_ 11.96 11.96 I 11.96l

I

I
I

I

I
I

I

I

I

I
I

I

I
I

I
I

I
I



I

c---~-=-.,..,--~--j,- -

"1

River: RIVER-1 Reach:Reach-1 Riv Sta: 9.958 Profile: PF#2

:--:--:-~'-----:-=:'-~---'-_I--_ 1198.58~E1~~;-t----.-.·-=r':=l:eftQ!2.I=I~-;;~~~i.k2R~.ol:O.B~
!c--,,---=:--,---'-''4. _ 1.54' Wt:n·Val.· i _ ._' O.035~ . _
!-::--,,:.:;:~.::...,-::-:~-,--,,·.,+-1_1197.05r Reach Len. (ft).·. i 22.001 __. 27.431.__ .?§:.o.Q.

.. -.., rF16WAr~a (ig:ft)";~>.·I_._~.+ 1558.73 1
. __ 1

;-".-'-"::-'-'-----='"---'-:.......:0-0.0053841 Area sft,·:t:,<' I ~ 1558.731 j
15500.00 f FloW (ds) 15500.00I I

f'-:-:---'-':::-:-:-=..,...';----j-- 271.06: Top Width (ft) 271.061
9.94 1 Avg. Vel. (ft/s) ~.=.9...:.4.,___---

6.58 1 Hydr. Depth (ft) I 5.751 J
f-:-_"..-:-::-::-:--,-=:-'---t-1_211232.6i Conv. (ds) _'_'~1)232.6..c.. ..J

.! 27.43!WettedPer.(ft) 1 .-!--273.32 .. _
! 1190.47IShear(lb/sgft) I _L_ 1.92 _

1.00: Stream Power (Ib/ft s) 1._ I 19.061 l
!Frctn Loss (ft) . 0.18! Cum Volume acre·ft ,! __~ .888.uL__.._ ~
L.~__&..-E. L?::'.~r:2......_..~ ~ .~~.tg.l:l.':Q S~.i?_coresL..~_~.~J L_J 02.01 1

_._ '

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 9.953 Profile: PF#2

i-E.G. Elev (ft) \=1198.24. Element ------·lL~._~ft08+ ,_ ChaQiJ~!k_lligbt9Bl
IVel Head (ft) 207, Wt n Val .. , I 0035 1

i W:S.EI,ev (ft) L. '-11~~~6~ Re~G~Le·n. (ft) " ,i="--ES3__~_, --183c 24
1

--183.·24!

LCritW.S.(ft) _ J Flow Area (sg ft) ." "1. ._ ~1341.83J-.--.. .;
; E.G. Slope (ftIft) :, 0.008417f Area (5g ft) ! '''. ,___ 134:..l..:..~3; ,
tQTotal(cfs) 15500.00; Flow cfs L .__15_500.001 ~

I Top Width (ft) 260.51 iTo Width ft 260.51
I Vel Tolal (ftIs) ! 11.55 i Avg. Vel. (ft/s) . '11.551
: Max .Chl Dpth (ft) '__... 6~~21 Hydr. Depth (ft) 1__ ._ _ _~ , I

I Cony. Total (cfs) ~_6895o.81 Coiw. (cis) . _.. _1_16~9508 _I
i Length Wtd. (ft) !__.183:~41 Wetted Per. (ft) . _ -+_. 262·2~ ~' J
I Min Ch EI (ft) . 1189.74[ Shear (lb/sg ft) --.-- _~_ __

I Alpha --1.00 IStream Power (Ibm 5) I . .-1.L.Q~ J
rFrctnLoss(ft)' 1.74!CumVol.ume,acre:ft I I 887.221 I

Errors Warnings and Notes

W3rn;ng:- TheenergYlOSswasgreater than 1.Cift(0.3 m). between thecurrent ~viouscross - 1

I section. This may indicate theneed for additionai cross sectio--n-s.- - 1-- ---'-- -----I
I

I
I

I
I
I

I
I
I

I
I

I

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 9.908 Profile: PF#2

f Vel Total (ftIs) 12.21 f Avg. Vel. (ft/s) I 12.21,

["E.G:EieV(ft-)-- 1196.42' Element ----,'--6 Left OS]::' C-h~!lQ~t~~ Right' OBi
i Vel. Head (ft)' 2.31 , Wt. n·Val. i ,0.035 1

! W.S. Elev (ft) ,,' , fl94 10 , Reach Len. (ft) ; lQ4.441 1:::"04~.~4:::"4·1--1-04-.-4-4
i-;C.,....r.,....it~W..,...S-=-·...,..(ft.,....)-"-,.---'-1--1'194.10 [ Flow Area (sg ft), , ! .....l1..69~__

!'-~E_._G_.S_I_oP....,e_(_ftl_fti-)_+--._0.0108591 Area (sg ft) ~69.68!

f-:tQ=--T--:-ot-'-:;al..,..(.,...cf....,s),.,.-_-l__ 15500.00! Flow (ds) 1. ~O.::.O.:..:.O:..::O:..,.I---_
i Top Width (ft) 274.51! Top Width (ft)! 274.51

f Max Chi Dpth (ft) 5.23! Hydr. Depth (ft) 4.63

i-lC_o_n_v..,..'T--:-O.la_'_(C...,.fS..,..)_-+!__1_48.,...,7..,..4.....,1.5[ Cony. (ds) ! .. L..148741.5 __ ./
ILength W~~L~ 104.44 i,VYetted.E.~G.-mL~~_~-,-,J L__?n.00_1_~I

I

I
I

I



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

Errors Warnings and Notes

~g: The energy equation could not be balanced within the specified number of iterations. The

L . program selected the water surface that had the least amount of error between computed I
I --- Iand assumed values. --------1,-------_ .. . . . ._....J
IWarning: The energy loss was greate,:_~~n 1.0 ft (0.3 m). between the c.~rr:_nt and previous cross _ J

section. This may indicat: the!~d fo! additional cro.ss sections. ~

[Warning: During the standard step iterations, when the assumed water surface was set equal to

I Icritical depth, the calculated water surface came back below critical depth. This indicates _

___l!hat there is not a valid subcritical answer. The program defaulted to critical depth. __

Errors Warnings and Notes

wa;:r;;ng: IThe velOCi!Ylleadhaschanged by moretha;:;(J.Sft(O:15 m).ThiSr;·1aY"indicate the need for I
-I,I additional cross sections. !

~g: IThe energy loss was greater than 1.0 ft (0.3 m)_ between the current a.nd previous cross __I
L....-. J..:..ection. This may indicate the need for additional cross sections.

-----

Riv Sta: 9.794



I

Errors Warnings and Notes
!Note: lH"Ydfa.LIiiC]limp h-a-s-o-c-c-ur-re-d-:-:-be-:tw-e-en----::-th"7is- -cr-o-ss-se-c-'-ti'--o-n--a-n-'-d-cth-e-p-r-e---:vious upstream sectiOn-.-,

I
I
I
I

Plan: Plan 01 Riv Sta: 9.692 Profile: PF#2
~jE-.-G-.-CCE'-e-v---:(tt-)-~--r----~------- r~_LefLQB'-~'--~-h-a-n-ne-iI_ RighLQ.?J
i Vel Head (tt) 0.035 I

. ·,...,....-,---1c...:..:..:.:....;.:-'..-='------t---·---+-I-~ I
f W.S. Elev (tt)._~26.341 __5£.6.34 [ 526..3-4 1

f Grit W.S. (tt) I 2701.19 I

f-!E-.-c"G-.S='o-p-e.....,.(ft/=---=tt)--i---....,...,.·.,..+-:-...:..:...:.'---';-...:...:;....,>-::--.-"--'-'-'---+-------1-2701.19! .. --

r Q Total (ds) 19000.00
~'T,?p VVidUT·(ft) ",' :\,.j 372.62 P

l~~~;6~~I~:~(tt>. ':----=r=~.~~: =il

~ Conv. Total (cf,s) ·f-"'L::C.:...,;--:c'-"-"-=--'''-'"--''--~-il---- --I 426829 S ------
.r-;:-=-;-:.;..;-:'-'-'-''-L.--.-~';---+------- ---

r Length WId. (tt) --:-=-=--=~~::"::"':"':::':"~L.-~-:-!: L-]76.18
t;:..M_in_G_h_E_I_(ft_)--"·'e_----1I~ 1176.99 (Sh~ar(lb/sg It) '! -=---==-J..__O~ _

(Alpha 1.00!StreamPower(lb/ft-s)! I 6.251' !
! frctn Loss (ft). 2.08! Cum Volume acre-ft I 81S.77
; C & E Loss (tt) 0. 14 1 Cum SA ~r:...~~ c==:i'-'I'-'-.S-'--S'-'-,----'

Errors Warnings and Notes

;-warni~~_T_he v~ocity he~d~a..:. changed by riiOrE;than_O:5 ft (0.T5 m). This may indicate the need for-i

I additional cross sections. i
'Wa;:;,-;;,-g:- IThe conveyance ratio (upstream conveyance divided by'dOWri""streamco-nveyance) isless--'

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Iprogram selected the water surface that had the least amount of error between computed

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

Isection. This may indicate the need for additional cross sections.
._---'------------------------------ -

Errors Warnings and Notes

'Warning: The energy equation couldOOt be balance·d within the specified number of iterations. The

I Iand assumed values.

Warning: :The velOCity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

L ..~d·itional cross sections.

I

I

I

I
I

I

I



I
I
I
I

~'v'Varnin s and Notes (Cont~n...~ _ .
lWar~~~_ The conveyance ratio ~upstream conveyance divided by downstrea~_~onveyance) is less .__j

Ithan 0.7 or greater than 1.4. This may indicate the need for additional cross sections. :

~~ning: IThe energy I~ss was greater than 1.0 ft (0.3 mi. betw'eenthe--currentand previousc;;:c;ss--..=__l
L Isection. This may indicate the need for additional cross sections. !

iwarrii~ During the standard step iterations, when the assumed water surface was set equal to ----

I~-' 'critical depth, the calculated water surface came back below critical depth. This indicates

l that there is not a valid subcritical answer. The program defaulted to critical depth.

I
I
I
I
I

Plan: Plan 01

i'E:~v-(ftT

r Vel, Head, (ft)

IW.S·_,Slev.'(ft

rCrlt_'N:S;(~)
IE.G., Siop~(ftlftl.::F~i:

fQ1ptai

r Vel,1Total(ftls)\':<~i'i;l:!;'

[. Ma)(,.Chl DP.th.(ft) ".:;

15.52

745. 19.t
l

I
___77_.--=c2~ _

I I I
1. 71 i I

Errors Warnings and Notes

wamTrig: The energy losswas greater than 1.0 ft (0.3 mi. between the current and previous cross

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

Errors Warnings and Notes

~: IThe energy loss was greater than 1.0 ft (0.3 mi· between the current and previous cross ._-,

i '!section. This may indicate the need for additional cross sections. ~

[~.. iHydraulic jump has occurred between this cross section and the previous upstream sectio~_.l

Reach:Reach-1 Riv Sta: 9.367 Profile: PF#2

f------'---,--'---'-.-+'=--l-- -+---=.::c.c.:.::c.:..:'='--,--~----'::'",,"'~~'i:-:----Hr~;I~g:DTII~~1[~I1~til~~catl~
- -! 0.0351 !

~~~..:..,-::-:...:,:.::::..-+-+-----,---:-= '=+C~-'-'--'--=':':-"---------~'----'--+----+---4""::5:'='::9.2-7r45~

2094.87 !

I

I

I

I
I

I

I

I

I
I



I

Errors Warnings and Notes

I

'-----=--=-l

i Iadditional cross sections.

:Warning: IThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less

Ithan 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: IThe energy loss was greater than 1.0 fl (0.3 m). between the current and previous cross

lsection. This may indicate the need for additional cross sections. I

Iwarning: IThe velocity head has changed by more than 0.5 fl (0.15 m). This may indicate the need for

I
I

I

I

I
I

Errors Warnings and Notes

Warning: The velocity head has changed by more than 0.5 fl (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 fl (0.3 m). between the current and previous cross

,section. This may indicate the need for additional cross sections.
-.----J

I
I



I

391.34

402.94

4.48

6.13

0.72

7.33
6.591

65.21

56.901

504.301

0.0351

391.341

688.00

393.61 1

3073.011

3073.01 i

3354.741
I

3354.741

2884.60

19000.00

435251.1

19000.00

-402.941

: -t 5_O1_._58"-t! ---j

6.18

19000.00 Ii-----r-==:..:.=....=-,----I
464.57!

5.661 ~I
7.221e-------j--------'--"-,-+--------1

'-1--=5=29=--:9:...::3-=.3-=9+1__----.J,
467.42 1 I

459571.7 I----t----'----r-----1
396.80 !

0.78 i

+-----=-5.lili-·--~
----

630.26

:----t---''--:0.581 i

~I
----+~6T--j

Riv Sla: 9.129 Profile: PF#2

Riv Sla: 9.193 Profile: PF#2

Riv Sla: 9.047 Profile: PF#2

[=~~~~~8#j~~~.~. ~"-i~,'~'.~.~;i;Lrtt:;.oBl~J3.Qt1.q;~:rrl\;;g1igQBl
• '., _' 0.035 1

290.48 290.48 290.48j
2884.60 I

Plan: Plan 01

Plan: Plan 01

I

I

I
I

I

I
I

I
I

I
I

I

I

I

I
I

I
I



I

90.73

2544.74,

343.80

2544.74

1.00 I
7.431

19000.001

90.73' 90.73 1

210,761 210.76' 210.76

Profile: PF#2

L~1t o~I.=Ih~~~~lr~Right OS
I 0.035 1

, -'----_ 54.44.L-- _

Riv Sta: 8.994 Profile: PF#2

'fBji:j,!r::'Z:;':::'1;Bl~!'0Bk;~~C'h~tFK~L~~~Ri&~jEQ@~
I 0.0351

Plan: Plan 01 River: RIVER-1 Reach:Reach-1

8.53'
f-,....,-----="'~~,,--.:j--~~~=:.:...~:L--'-.----=l--------·----I

6.81' .----1
I 336955'81~

331. 29 1

I 2227.77
~I- 2227.77

'-'-'-'.-'-L~

f'---'~.,---,,----e-,-+---__f.:....:.::""-'~L.---;-.,-.----+-_--__t-l-"-9-"-00"-0'-.-'-'-00 ---,
327.14

i'--"-----=---.---"""''-+-----f~:...=-=.--'~c..:..;,.-''-''-'-'-'-=-t------J'---'''-1=-1._".3..=...;8
f'-=.--=-=:-':---:..~~_l_--_::_:.,-+.-'~..:.....:.:=.:.=,~~=-+----r---=-607 .191 ~

.~~"'-- ___"5_".3_.75 , i

I

I
I

I
I
I

I

I

I
I
I

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.936

289.441
2143.51
2143.51

19000.00
321.39,

8.861
6.67

320199.8
324.771

1.45
12.861

596.62 1

52.18

Errors Warnings and Notes

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

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

I



I
I

I
I

I
I
I
I

Errors Warnings and Notes

Warning: The velocity head has changed by rnore than 0.5 ft (0.15 rn). This may indicate the need for~

additional cross sections. I
Warning: IThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This rnay indicate the need for additional cross sections.

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

Isection. This may indicate the need for additional cross sections.

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.807 Profile: PF#2

f E.G. Elev (tt) 1167.76: Element , '~OBJ Chann;1[ RightOB;
~ Vel HeEd '(ft) 1.01 ~Wt: n,Val.' i~:

I I
,

I 0.035I

tW.S. Elev (ft)" 1166.75 f Reach ten. (ft) I 397.26 397.26 397.26
1Crit W,S, (tt) "0 ~ rFlpw Are1{(s'Q ft)'

'0. I
2355.841 II

I

f E.G, Slope (ftlft) - 0.002430 tAreatsq ft)
,

2355.84 I..
t: Q 1o!al. (cis) " 19000.00' FlowJ~fs) ,I'>. i 19000.00
ITop Width (ft) :~";'¥' ", 307.76 t<fbP, W,idth''Cft) ."'~

--
" 307.76

IVel.)f?tal (ftls)t: 8.07 l'Avf!.. 'lfitl.'(ft/s) '," 8.07
I, MaxOhl~Dpth (ft)1t.~;4i 8.78!'HvtJr,:iQep'th 'hi) to

,,'i', I 7.651,
[, Co~v: 0 TO,!3!(CfS )A:!,~i 385451.5 hlt6n~~'((cfs~11~f,;(!'''''·1Ui'''~:i".1 385451.51
I, L~rigth Wt9: (fI)!,,;:,~, 397 .26!i 'WettedPerAft) 'j, 311.39'
IMin 'Ch,'EI"(ft)' 1157.971"S~'~~r(II;/sqft) ! 1.15" I

[Alpha ' " , 1.00! Str~a'rn Power (ib/ft s) 9.26
Ii Frcln'Loss (ft) , 0.27 I'CU?n Volume (acre,ft) I 563.611!

I C &E Loss (tt)" 0.21 1Cum SA @0'~i
i I 47.241 I, I

Warning: ,The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for

,additional cross sections.

Warning: 'The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Profile: PF#2

Left oBJ'~'~~C~ha-n-n~e"""d~~R:-'ig~ht OBi

0035 I

I
I
I
I
I

Errors Warnings and Notes

Riv Sta: 8.731

J

399.90 399.90,
8985.40 '

8985.401

399.90



I
I
I
I
I
I
I

I
I

Errors Warnings and Notes

Warning: IThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
'-----'-----

449.60

I

558.32 1 I
:e-__.:-.:...-_...".:.::j.- -+-==-->~~:L-_=o___+_---_+_-----'O:..:..:.6:o.::3.,_---1
t'-=-~__,_-_:_::_:_--_i_-----::--=-=-+__"'..::....::.=..:-:....:....::...:.:..;"'-".:.=:_:__:4----_+---4'-.:..O-=-7'-+-: I

441.33
36.11

Errors Warnings and Notes
--

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

Iadditional cross sections.

IWarning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

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

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

I

I
I

I



I
I
I
I
I
I
I

Profile: PF#2 cgontinuec!2

~6~~~j:\ll*~;~t!~
395.521 !

_--'__----:3'-=-1"--'-.7=2i__ -,

Errors Warnings and Notes

Warning: The energy equation could not be balanced within the specified number of iterations. The

IThe velocity head has changed by more than 0.5 It (0.15 m). This may indicate the need for

Iadditional cross sections.

IWarning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less i
I

I than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. i
----1

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

Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This indicates

_ .. that there is not a valid subcritical answer. The program defaulted to critical depth.
---

I
I
I
I
I

Plan: Plan 01 Reach:Reach-1 Riv Sta: 8.538 Profile: PF#2

~-----r----'--'-=-"-r---~
----~--:-f-,;=,:;-;=F~~'='--~~~. I

-1

I
I
I
I
I
I
I

Errors Warnings and Notes

INote: IHydraulic jump has occurred between this cross section and the previous upstream section.

Errors Warnings and Notes

~g: IThe velocity head has changed by more than 0.5 It (0.15 m). This may indicate the need for



I
I
I

Er~ors W~r0ings and_Notes Contin!:!-~] - ----.---------. -- ---.--.---. -l

~
Iadditional cross sections.

- ----------,-- _.-_._------_._-- ._. -----.-_._-j
warnin~~JTheconveyance ratio (upstream conveyance divided by downstream conveyan.~s...!.~s~_.;

1__ _I~han 0.7 or greater than 1.4. This may indicate the need for addi~onal cros-=,_~ectio~s_. J

I Vel Total (ftIs) 10.10 ,. Avg: Vel. Cft/s) I 10.10 1

i, Max.Chl Dpth (ft) 19.1°i Hydr. Depth (ft) 'I I 12 941
f Conv. Total (cfs) . 943344.81 Conv: (ds) ,.;:' ~-_-_-_--94_3_34:.:.4:::...8'-+:-_-_-.-_.--1

i Length Wtd. (tt) 361.88 i Wetted Per. (ft) "1 317.08'

i MinChEI(ft} 1141:101 Shear(lb/sgft) __ --1.5)rl .--.-----.

f-iA=-I.:..p:-ha--;-_7'::::--'_-,1f__---=1:-:.0:-::0+!--"Sco:tr--=e-=-am:..:..:..:P-,o::..:w.:..;:e:.:.;r-'.CI--=b.:..lft:..:.....=sL)+-1 , 15.25 r _

I Frcln Loss (ft) 0.72 1 Cum Volume acre·ftl 346..4_...:8+
1

_

l~~~~:'::_~~_,____'_____0_.0_1---'---i.Q.!:!-.I'!l..§6..{~~t~.0 ~~!_.__----'-_~2=--=8:.:...5=.;8=.;1'-- _

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.457 Profile: PF#2

rE.G. Elev (ft).. 1161.78 1 Element .' !~ .~Qill'~•.~..""'C""'h""?~nn~iill~IF'~""=R'~igr'D-'~t-OB I

f--j v:-:-e:-:-I=H:-e-a.d~(ft:-:--)--:-..:-".,+.-+-./.---:1-:.5=-=8TI'-=w::'::t:':':>nc:..:,'-'-V:':'a-,:----,-,--,.,-,--f---'-- I 0.035, I
~ W.S.Elev (ftl":"" 1160.20 I Reach Len. (ft) ,', . 365.00 1 361.881 355.OOl
f-~C-=-r=it"--W"".--=s-.(:-::ft::--')----'---+-·----c-r-'--'F::::lo=cw::.:.A-'--r=-'e'-'-a'-'-(s--"q""ft'-)---'----+-----=--=:.=.:.:=----=iLj:059 891 ~

rE.G. Slope (ftlft) 0.001889IArea(sgft)- - --.- 405'9:89:---~

r--!Q_T_o~ta~1(_C_fS-,---)__-+-_4_1o_o_o_.o_O+I.c..F.:.:IO'--"W'--'C'--=IC.:..;:fS"-) +--__-__-=--,. _-_4-1-000.00_~_-_-_-~_=--_"
!Top Width (ft) 313.651 Top Width (ft) 313.65

I
I
I

I
I

I
Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.39 Profile: PF#2

I
I
I
I f Frcln Loss (ft) 0.67 1 Cum Volume (acre-ft) I 313.34

i C & E Loss (ft) r 0.001 Cum SA (?cres) 25.981-i ------,
--'----

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.33 Profile: PF#2

[MinChEI(ft) 1140.59!Shear Ibis ft 1.67

f Crit vy.s.(ft) i Flow Area (SQ ft): I 3897.48 1 I

!Alpha " , 1.00! Stream Power(lbl.fts}i 17.56_,

L'J~tn t::::..(ft)~__~'----__1._221cum...Yolu.r:!:!~(~~tuJ L~5.69J --.J

;-IE_._G_.E_I-eV-(-,---ft..::),---'-----'-+---1-16-0-.3-8-'-!.=E.:..:le"".m.:.:e.:..:.n.:..:.t_----,-__,,-----lf~Lett08i.'~9han~-II:.=fu~1;Qj
i VelHead (ft) ,.i,;" 1.72 1 WI. n·Val.;"-! I 0.0351 d
I W.S;; Elev (ft) "----,-1-:--:15:-::8-:--:.6=-=6+r-'--R~e'----:aG:.;-'h":'L-=-e:":'n~.:--C1ft-'-t)---+-1-555.001 565.26 : -545.00

I E.G. Slope (ftlft) 0,0022101 Area (sq ft)" i 3897.48'
f----,----,,----4-----,--,----,--,--r-:----::.:..:;->-:.."'---'-'-'-------+-------~'--------'-----.,

!QTotaICcfs) 41000.00!Flow(cfs), i 41000.00

f Top Width (ft), 318.941Top Width (ft) i 318.94

rVeITotal(ftls} 10.52[Avg.Vel.(ft/s) i I ~----j

i Max.Chl,Dpth (ft) ;'. 18.07[ Hydr. Depth (ft) i -.__~?: _---J
jConv;T6tal'(cfs); c. 872181.1!Conv.'(cfs) " i 872181.1

--------,
r Length Wtd. (tt) 565.26~ Wetted Per. (ft) 322.06

I
I
I

I
I

I



I

Errors Warnings and Notes

River: RIVER-1 Reach:Reach-1 Riv Sta: 8.22 Profile: PF#2

Errors Warnings and Notes

~~-.::ning: .~ energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross '1
[

1section. This may indicate the need for additional cross sections. --"L- _

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

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

I

I
I

I

I

I
I

I

I

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.12 Profile: PF#2

i Alpha, 1.00 f Stream Power (lb/ft s)! 17.61 I

i Conv. Total (cfs) 859614.4 fCony. Ccfs)! 859614.4
iMaxChIDpth(ft) f;,i 18.31f'Hya~:Depth(ft) •. J 11.97

I

i
I

iVelT~tal (ftls) it 10.50[ Avg. Vel. (ft/S)~i .>,j 10.501

IMin Ch,EI (ft)· 1137.97 f Shea'r (Ib/sq ft) ";'! 1.68 I

rW.S.Elev~tt)'· 1156.28 1 Reac'h Len. (ft) ) 365.00 1 370.41 370.00
!Crit W.S. (tt) 'f ',i I Flow Area Csq ft) 'i •. J I 3904.58 1
i,-_~--'---'-,----'-i- -+-,-~'-,;.....C--=":::'->':;":l-.:..:'-,,~-+ ----l_--=":::'':_--='':::'+I-----.,

i E.G. Slope (tuft)" 0.0022751 Ar~a(sgft);";·· I ; 3904.58
f-1'-=-Q-=T::-~"--t~.~""II~':"'(~-:-fS~)"7."':'.. -".··..-i,.;:+,---'4--'-1"""000.00iFlo';;;" Ccfs) C 'ii "~" I ==!=4:1000.00,

i;rop;Width! (ft}J.:,:' '0t~ 326.23 ['TbP"Width (ft'~'I 326.231

I
I

I
I

I
I Frc~ Loss (tt) 0,801 Cum,Volume (acn~:ft)i 187.86 1

10.08

236,58 255.00.

337.28

1

4068.21
4068.21

! 41000.00

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.052 Profile: PF#2

I

I
I

I



I
Reach:Reach·l Riv Sta: 8 .. 0.5._2P..ro.file: PF#2~Ued)River' RIVER· 1Plan' Plan 01

!Max Chi Dpth (ft~ .. 19.15 ~ Hydr.: Depth (ft),~ r=' I . --"":--------:'1
! 12.06 ~~ ...il. .

: Conv.. Total (cfs) 901399.61,Conv. refs)"," - " .. I

I
901399.6 1

~ Length Wtd. (ft) 236.58 1Wetted.Per. (ft) , ' i ~.

rMiri Ch, EI (ft) C:, ! 1136.42 Shear rib/sa It)
.. c i I 1.541 ~

rAlpha~ 1.00 Strearrf f?ower (Ib/ft 5)1 I 15.521 I

IkFrctn Loss(ft) 0.50 "Cum Volume'racre·ft) i I 153.971 I

rC'& ELoss (ft) 0.00 [Cum SA ~es2' ! I
1 I 12.84 1

I
I

I
I
I
I
I

Plan: Plan 01 River: RIVER-1 Reach:Reach-1 Riv Sta: 8.006 Profile: PF#2

505.00

I

655.00
[.FlowArea(sqft)· 4006.66 1

1.00 i· Stream Power (Ib/ft 5) I 16.331

1154.031 Reach Len. (ft) I 615.00 631.371

631.37 L~W~tted pkr: (ft). 341. 50, --1

1135.74 iShear (Ib/sa tt) "·1 1.60

tW.S. Elev (ft)

~ Frcin Loss (ft) .

r C & E Loss (ft) .f"

~ Q T~?!al (~fs) < .; .•
ITop Width (ft) '':;;''

i Length Wtd-"'(ft),,·

IE.G. Slope (ft/ft) ",

Plan: Plan 01

~ E.G. Elev (ft)

IVel Head(ft)

ICrit W.S. (ft). ,

IMin Ch EI (ft). ,;~i
I
I

I
I

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

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

Errors Warnings and Notes

Profile: PF#2

230.00 1

ht 08]

355.00

I



I

1.70
335.121

0.035

3652.64
3652.64

41000.00

845419.91

10.00 10.00 10.00

__-I--__1=-:7'-'-.=-96=-+- ~
32.02 1

Profile: PF#2

___+__--=1-::0.:..::.5--=5'--'_. _
11.70

----I
, --L.-_---'2::..:.,:::5.:::-.L6 , -------'

____+----'270.42 i
I '

864:~3~~i-_~--I

277.391f----+----"'-'--'-...:..::..:::...r-----
i- -+-__1::..:.=85~_

I I I
f------1I--2-i~~~----- --l

-- _=r=--O.77L==!

Riv Sla: 7.751

I
I
I
I

I
I

I

I

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

Plan: Plan 01 River: RIVER-I Reach:Reach-1 Riv Sta: 7.7395 B~ Q_ Profile: PF#2 (ggntinued)

fM8Xg~1h (tt) 14.96!~HYd~_DePth (ft) " '~.' '.'i-'--'-=s=I·' ~_LL94J;- .:~__"~
[..Conv: Total (cfs) 632082.4(Conv_"(ds) . 'I I 632082.4 -'I

r,iL~ngt~ V'Vtd. (tt) 22.70 fWetted Per. (ft)! 377~ -----;
I Min Ch EI (ft) 1135.40 ~ Shear (lb/sQ ft) .~ I 2381 I

rAlpha .,c 1.00lsheamPower(lb/fts)1 28.531!

lC&-ELoss(ft) ~.CumSA(acres~ 0.151!
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ApPENDIXB

HEC-RAS INPUT FILES ON DISK


