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FLOOD CONTROL D,STR,CT
of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
IT (602) 506-5897

BOARD OF DIRECTORS
Jan Brewer

Fulton Brock
Andrew Kunasek

Don Stapley
Mary Rose Garrido Wilcox

NOV 1 8 1997

Lute Obaidi, P.E.
Brooks, Hersey & Associates, Inc.
4602 East Elwood Street, #16
Phoenix, Arizona 85040

Subject: Tonto Verde East Extension

Dear Mr. Obaidi:

We have reviewed the Final Drainage Report submittal for Tonto Verde East Extension. The report is
consistent with the existing Tonto Verde Flood Delineation Study. We find the report acceptable.

Prior to Tonto Verde Golf Club Drainage Clearance approval, the Plan of Development must be revised to
incorporate the approved Tonto Verde East Extension.

I have enclosed a copy of our Drainage Clearance Check List, I hope you find it helpful.

l

MRJ/clg

Enclosure
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
IT (602) 506-5897

BOARD OF DIRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley

Mary Rose Garrido Wilcox

Lute Obaidi, P.E.
Brooks, Hersey & Associates, Inc.
4602 East Elwood Street, # 16
Phoenix, Arizona 85040

Re: Preliminary Drainage Report on Tonto Verde East Extension

Dear Mr. Obaidi:

The review comments on the above-mentioned project, dated September 29, 1997, have been adequately
addressed with the following exception.

(I) The channel designs for Washes 10, I 1, and 12, have Froude numbers close to 1.0. The
recommended channel designs should have Froude numbers equal or less than 0.86. This is according to
the Drainage Design Manual for Maricopa County, Volume 11, Hydraulics.

Should you have further questions, please do not hesitate to contact me at (602) 506-4528. Thank you very
much for your time and cooperation.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

I

Coord:

Info:
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BROOKS, HERSEY & ASSOCIATES, INC.
ENGINEERS/SURVEYORS

CONSTRUCTION ADMINISTRATORS

November 6, 1997

Mr. Hasan Mushtaq, P.E.
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399

Re: Final Drainage Report on Tonto Verde East Extension

Dear Hasan,

This letter is in regard to your review comments on the above referenced project. Comments on
the channel design as well as the HEC-2 hydraulic models have been carefully reviewed and
responses are provided under a separate sheet "RESPONSE TO THE COMMENTS."

A copy of electronic HEC-2 data fIle for FIRM Washes 10, 11 and 12 is also included. If you
require additional information or data, please call me at 437-3733 and I will respond immediately
in order to get this project approved.

Thank you for your endless effort and cooperation.

Sincerely,
Brooks, Hersey and Associates, Inc.

Lute Obaidi, P.E.
Project Engineer

LO/nef

Enclosures

I

cc: Dave Ritchie w/enclosures
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4602 E. Elwood Street # 16
Phoenix, Arizona 85040-1960

PH (602) 437-3733
FAX (602) 858-0204
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I RESPONSE TO THE COMMENTS

CHANNEL DESIGN

3. Channel velocities fall within the range limit as depicted for the existing FIRM Washes in the FCD
Technical Data Note Book.

1. The design lOO-year discharge at the start of channels for washes 10 and 11 has been checked and corrected.
The discharge in the FCD Technical Data Note Book Hydraulics Existing Condition Book 2 of 2 appears
to be 2010 CFS.

I
I 2.

I
I

Reaches of the channels at washes 10, 11 and 12 which resulted in a super critical flow condition have been
revised. The revised flow conditions appears to be in a subcritical state with a Froude Number equal to or
less than one. Manning Coefficient has been adjusted to fall within the range as outlined in the FeD
Technical Data Notebook.

HYDRAULIC MODELING HEC-2

5. The revised HEC-2 cross section extended messages along the delineated washes have been corrected and
extended cross sections have been reduced to less than half a foot.

2. The non-matching "GR" points for cross sections at stations 1500 and 3160 for Wash 11 have been
corrected.

1. The starting lOO-year water surface elevations for FIRM Washes 10, 11, 12 have been included in this
report. Please refer to part PROCEDURE #2, Page 4 in the text of the report.

3. The existing floodplainjfloodway boundaries were compared at the exit and entrance of the project with the
results obtained from the HEC-2 models. Water elevation variations are approximately within the 1 foot
limit.

C:\WPDOCS\TOIITO\TY-EASll'DR

The upstream and downstream sections ( exit and entrance) of each modified wash match vertically and
horizontally with the existing FEMA study. The FCD existing sections for each FIRM wash have been
selected upstream and downstream of the proposed channels to match the existing with the proposed
sections. Please refer to Part PROCEDURES #2, Page 4 of this report.

I
I
I
I 4.

I
I
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FLOOD CONTROL DISTRICT

of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
n (602) 506-5897

BOARD OF DIRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley

Mary Rose Garrido Wilcox

Lute Obaidi, P.E.
Brooks, Hersey & Associates, Inc.
4602 East Elwood Street, #16
Phoenix, Arizona 85040

Re: Preliminary Drainage Report on Tonto Verde East Extension

Dear Mr. Obaidi:

Staff has completed reviewing the above-mentioned submittal. Please find the following comments on the
Preliminary Drainage Report.

Channel Design

(1) The design IOO-year discharge at the start of Channels at Washes 10 and 11 should be 1,900.0 cfs.,
instead of2,850.0 cfs.

(2) Numerous reaches of the Channels at Washes 10, 11, 12, have supercritical flow, according to the
design. It is recommended that the earthen channels should be designed for sub-critical state only.
Please refer to the Drainage Design Manual for Maricopa County, Volume II, Hydraulics, for
guidelines for the Earth Lined Channel designs.

(3) Maximum velocity limitation has been exceeded throughout the channel lengths. The design
velocities, for earthen channels, must be within the permissible values as recommended by the
manual.

Hydraulic Modeling HEC-2

(1) The starting 100-year water surface elevation for the revised hydraulic modeling needs to be
clarified in the text portion of the report.

(2) The revised hydraulic model for Wash 11 has bank station identified at non-matching GR points at
cross sections 1500 and 3160.

(3) The existing floodplain/floodway boundaries should be compared with the results from the revised
hydraulic modeling.

(4) The upstream and downstream of the each modified wash must match, both vertically and
horizontally, with the existing FEMA study, within the acceptable limits.

(5) The revised HEC-2 results show numerous cross-section extended messages along the delineated
washes. These cross section extended messages must be reduced to less than 0.5'.

It is recommended that the above-mentioned concerns be addressed before a more detailed evaluation of
the submittal can be made. If the existing floodplain/floodway boundaries are revised and/or modified in
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....

any manner, a Letter of Map Revision (LOMR) request must be submitted to the Federal Emergency
Management Agency (FEMA), for approval.

Should you have further questions, please do not hesitate to contact me at (602) 506-4528. Thank you very
much for your time and cooperation.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

Coord:

Coord:

Info:
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Tonto Verde

Development Master Plan

Preparedfor:

,Owner:
Tonto at Verde; a limited p~ership

Developer:
Rio Verde Services. Inc.

25609 Danny Lane
Rio Verde. Arizona:85255

(602) 471-7247

Prepared by:

Comoyer Hedrick. Architects and ,PlannerS
2425 East Camelback Road. Founh Floor

Phoenix. Arizona: '85016
(602) 381-4848

Contact: Jackie L~ Guthrie .

July 16, 1992
Revised September 21, 1992
Revised November 17, .,l992
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"
"

Development Impact

Development ofTonto Verde will continue the high qUality, desert sensitive land use
pattern established in the area by the conununity of Rio Verde and' will; have mi~al
'Social and economic impacts on the area. From a land use standpoint, Tonto Verde will
coexist in a positive way with similar adjacent developments and with· adjacent
undeveloped Tonto National Forest. Because of the low density land uSe' pattern, and
private infrastructure financing and construction, Tonto Verde will also have minimal
impacts upon the area transportation system and essential services. Froill the standpoint
Qf environmental quality and resource management, Tonto Verde will have minimal
impacts upon the wate( and air quality of the area due to the low density. Visual
irnpacts, and impacts to soils conservation will be mitigated with the praCtice of
restrictive grading, revegetation of disturbed areas, limited use of non4 indigenous plant
material, and employment of an effective transplant program.

The areas on the site most sensitive to development impact are the existing washes·
whic:h contain dense vegetation areas and serve as wildlife movement corridors between
t1l~ Verde River and the lands to the west. The golf course is designed to se~itively

:mtegrate 'With the environment, and in accordance to county desires, will.not disturb
primary wash channels. Overall, the main channels of the site's major washes will be.
preserved in ~ natural condition and openings will be left in the perimeter walls to ~Iow

wildlife travel. The Arizona Game and Fish Department will assist the developer in
creating a wildlife mitigation program. Since there is a possibility of encountering desert
tortoise on the property, and because of its status as a candidate for the .list of
threatened Native Wildlife in Arizona, the Arizona Game and Fish Department bas
outlined some guidelines which are listed in the Appendix of this Report. These
guidelines will be followed if any tortoises are found.

9



• Vegetation and Wildlife

The vegetation on the site will be preserved where possible. Saguaros and other
specimen vegetation will be relocated on the site if disturbed by development to
preserve wildlife habitat and the aesthetic: beauty of this natural desert area.

Vegetation within the Sonoran desert is extremely variable depending upon many
factors that can create or ease environmental tensions. The primary factor in'
detennining vegetational pattern is moisture availability. This is closely
correlated with amounts and seasonality of rainfall, topography and slope
exposure, and the water holding capacities of the soils.

.,., ": ,"

··..~1~~~~'

8580204 P.04
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BROOKS, HERSEY & ASSOC.

The relative wealth of vegetation provides protection and food for many animals.
It can be assumed that these include the reptiles: whip.tailed lizards, red racer,
Sonora gopher snake, and western diamondback rattlesnake; birds: white-winged
dove, mourning dove, Gambel's quail, turkey vultures, Harris hawk, and red·
tailed hawk; and marrunals: rock and ground squirrels, packrats, wood rat,
kangaroo rats, deer mice, and other desert rodents, grey fox, ringtail cats,
blacktailed jackrabbit and desert cottontail, coyote, 'bobcats, and javelina.

The site is cut by washes with narrow, sandy channels that are kept clear of
vegetation by periodic scouring after heavy rains. The increase in available
moisture supports the growth of dense vegetation along the narrow banks. This is
a favorable environment for a number of associated animals, such as: spadefoot
toads, great plains toad, southwestern earless lizard, western diamondback rattle
snake, desert tortoise, Gambel's quail, white-winged dove. mourning dove, ash·
throated flycatcher, roadrunner, rock wren, blacktailed jackrabbit, desert
cottontail, round-tailed ground squirrel, coyote and javelina.

Vegetation in the area is perennial southern desert shrub typical of the upper
Sonoran desert. Characteristic cacti are saguaro, barrel, ocotillo, and buckhorn
cholla. ,Typical woody plants and trees include palo verde, mesquite, creosote,
bursage, ironwood, acacia, and catclaw, and are found in greater concentrations in
association with the major and minor washes that traverse the site. There is also
an extensive growth of annual herbs and grasses during periods of increased
moisture, partiCUlarity in the washes.

• Topography and Slope

Elevations on the site range from 1,550 feet at the low point to 1,680 feet at the
high point location. The property does not exceed 15% slopes in any area.
Overall, the site is relatively flat with a number of braided washes traversing the
site west to east towards the Verde River. The slopes of wash banks have ~\nse,

well drained soils with fine sand on the bottoms of the washes. (.OC4,.'('$c:.
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prOb.ably the. rhost important) most delicate habitats are the washes. Th.ese areas]
of dense, varied vegetation and increased moisture are important to· the· survival

··of most of the animal population. During the heat of the day, the dens.e cover
offers shelter and protection to all animal groups. In addition, the washes are
important as migration routes for such species as coyote, mule deer, javelina,
jackrabbit, cottontail, ground squirrel and Gambel's quail.

. ExistinglUghts-or-Way and Related Improvements
I'

:Perimeter Roadways and Rights-of-Way:
: ~

3. Rio Verde Drive extends east/west and forms the northern boundary of the
property. The roadway right-of-way is maintained by the Maricopa County
Highway Department and is 200 feet wide, until Rio Verde Drive where it
narrows to 110 feet wide. Rio Verde Drive is a paved two-lane roadway which
ends at Forest Road. '

b. An uni~proved road continues past Forest Road to serve the Rio Verde Ranch
and to access the Verde River one mile to the east. The easement for the:
existing road right-of-way (Forest Se'rvice Access Road #160), is 66 feet wide, 33
feet on each side of the centerline across portions of Lot 1 and Section 31.

c. The Highway Department maintains Forest Road which extends north/south,
dividing Tonto Verde. The Forest Road right·of-way consists of two 66 foot half
streets for a total width of 132 feet. Forest Road is a paved t\VO lane roadway
which ends at Rio Verde Drive. An unimproved dirt road continues north for a
short distance, providing access to Forest Service land.

d. There is a 34 foot Forest Service easement extending from Forest Road, east to
the section line, as illustrated on the Physical Features exhibit.

Any change froIll the proposed location of the easement illustrated along Rio
Verde Drive east of Forest Road will require Planning Commission and Board of
Supervisors approval for that portion of,the Plan.

"'.

"

"
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PURPOSE

EXISTING CONDITIONS

INTRODUCTION

3
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The area around the Tonto Verde consists of mostly undeveloped desert except for areas directly
south is the Rio Verde Master Planned Community. The terrain is typical of the area which
slopes moderately to the east toward the Verde River at 2 to 2 1/2 % and is traversed by several
large and small washes. Most prominent are the three FIRM washes (FIRM 10, 11 and 12) which
were the subject of the recent MCFCD Rio Verde South Floodplain Delineation Study. This study
has designated flood zones west of Tonto Verde through Tonto Verde and Rio Verde to the
Verde River. Portions of FIRM 10 and FIRM 11 are channelized through Tonto/Rio Verde
developments west of Forest Road and are included in the noted delineation study. FIRM 12
enters Tonto Verde from the northwest and has not been channelized. In addition, some smaller
non-FIRM washes have been channelized through Tonto Verde in places to accommodate earlier
phases of development. Channel 01 with loo-year carrying capacity of 99.3 CFS is not
categorized as FIRM washes; however, due to flow magnitude, it is deemed necessary to be
included as part of this report. Channel 02 appears to carry local storms which ranges from 30 to
60 CFS. Channels Oland 02 detail design shall be included as part of Tonto Verde East
Extension phasing.

3. To reduce areas of shallow flooding from FEMA Floodplains FIRM 10, 11 and 12 and
subsequentially remove those areas from the floodplain.

2. To realign portions of the existing wash corridors within the parcel to accommodate
proposed site improvements.

The proposed improvements in this report are outlined in the Master Drainage Plan for Tonto
Verde, Revised June 1993.

The purpose of this report is as follows:

1. To design drainage channels and culverts to accommodate storm water flow for the loo-year,
24-hour storm event generated onsite and offsite from the areas west of Tonto Verde.

Tonto Verde is a master planned community located in northeast Maricopa County, Arizona in
Sections 31 and 36, Township 5 North, Ranges 6 and 7 East, of the Gila and Salt River Base and
Meridian. The community has recently completed the construction of Tonto Verde Four and has
started plans for Tonto Verde Five and Six. All these phases are located west of Forest Road.
The subject of this report for the remaining area to be developed is the area east of Forest Road.
(See Location Map) This 300 acre site will contain a new golf course, additional single family
homes and townhomes as noted on the approved master plan for the area.

I
I
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PROCEDURES

2. To complete the study, HEC-2 water surface models were run for each of the FIRM washes
within the project limit. Each of the FIRM Washes 10, 11 and 12 were matched at the exit
and entrance of each wash. Washes exit and entrance stations (matching the existing stations
as outlined in the FCD Technical Data Notebook Hydrology, E~isting Conditions) are located
as follows:

1. In order to perform this study and to provide basic information for subsequent improvement
designs and studies, the project site was aerial photographed and electronic topographic maps
were prepared. A copy of the Rio Verde South Floodplain Delineation Study was obtained
from the Maricopa County Flood Control District. This study provided the storm water flows
and existing wash/floodplain alignments. Datums were verified and these alignments were
added to our maps. Next, the future development phases and golf course were added
according to the approved master plan for the area that took into account the washes and
other site topographic features. Where necessary, small alignment changes were made to
accommodate the proposed site layouts. These changes were made within the project limits
and the washes were returned to their original alignments before exiting the site. (See
enclosed Drainage Maps) Channel grades were then set and box culvert crossings for Forest
Road were sized.

All design calculations are included in the Appendix.

0.292
3 + 78
0.935

37 + 82

0.021
7 + 40

= 1550.27
0.567

36 + 85

= 0.021
= 7 + 40
= 1.257
= 34 + 90

=

=

4

(2) FIRM Wash 11
FCD Exit Station Xl
Tonto Verde East Extension Station Xl
FCD Entrance Station Xl
Tonto Verde East Extension Station Xl

(3) FIRM Wash 12
FCD Exit Station Xl
Tonto Verde East Extension Station Xl
FCD Entrance Station Xl
Tonto Verde East Extension Station Xl

(1) FIRM Wash 10
FCD Exit Station Xl
Tonto Verde East Extension Station Xl
CWSEL
FCD Entrance Station Xl
Tonto Verde East Extension Station Xl

C:\WPDOCS\TONrO\TV-EASll'DR
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CONCLUSIONS

PROPOSED IMPROVEl\IENTS

The following are the results of this study:

1. Alignments for all substantial washes in Tonto Verde east of Forest Road have been
determined.

5
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As noted above, all of the proposed channel improvements will be completed within the project
limits having considered that all the washes will return to their natural state prior to leaving the
site. The natural vegetation will only be subject to a minimum of disturbance and will be
transplanted as practical to enhance other areas. Channels were sized according to the noted
MCFCD Floodplain Study to contain the lOO-yr 24-hour stonn flows within the channel and
according to the area's Master Drainage Plan. All channels will be earthen throughout the project
limits, with riprap bank protection as needed at box culverts. drops and other locations as needed
for erosion control or to control sedimentation. Additionally. geotextile fabric may be used in the
golf course areas to protect grass turf. Design details shall be included in construction plans as
the project design progresses.

3. There is no apparent increase in the amount of offsite flows due to onsite development
according to the Tonto Verde Master Drainage Plan.

2. The washes which are channelized will contain the loo-year 24-hour stonn and will leave the
site at the same location as the existing wash.

The existing FloodplainJfloodway boundaries were compared at the exit and entrance of the
project with the results obtained from the HEC-2 models. Water elevation variations are
approximately within the 1 foot limit.
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APPENDIX

A. Wash 10 Channel (FIRM 10)

B. Wash 11 Channel (FIRM 11)

C. Wash 12 Channel (FIRM 12)

D. Wash 01 Channel

E. Wash 10 Channel Culvert in Forest Road

Wash 11 Channel Culvert in Forest Road

F. Wash 10 Water Surface

Profile - HEC 2 Analysis (FIRM 10)

G. Wash 11 Water Surface

Profile - HEC 2 Analysis (FIRM 11)

H. Wash 12 Water Surface

Profile - HEC 2 Analysis (FIRM 12)

I. Project Drainage Maps
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1110007I 07:53:17 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1

Tnto V Wash 10, Q=2850cfs,1 0+00-1 0+60
Worksheet for Trapezoidal Channel

Mannings Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

I
I
I
I
I
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Project Description
Project Fife
Worksheet
Flow Element
Method
Solve For

Input Data

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

c:\haestad\fmw\tontow10.fm2
Tnto V Wash 10, Q=201 Ocfs,10+00-10+60
Trapezoidal Channel
Manning's Formula
Channel Depth

0.045

0.020000 ftIft
4.000000 H : V
4.000000 H : V

35.00 ft
2,010.00 cfs

4.03 ft
206.04 ft2

68.23 ft
67.24 ft
3.99 ft
0.020773 ftIft
9.76 ftIs
1.48 ft
5.51 ft
0.98



111104197
01 :27:20 PM

I
1

HBe:rted Metl'1ods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

Cross Section
Cross Section for Trapezoidal Channel

FlowMaster VS.13

PBge 1 of 1

1
1
I

Project Description
Project File
\iVorkshaet
Flow Element
Method

c:\haestad\fmw\tontow10.fm2
Tnto V Wash 10, Q=2010cfs,10+00-10+60
Trapezoidal Channel
Manning's Formula
Channal Depth

I
1
1
1
1
1
1

Mannings Coefficient

Ch::;':1n~! Slope

left Side Slope
Right Side Slope
Bottom Width
Discharge

0.045

0.020000 rift
4.03 ft
4.000000H: V
4.000000 H : V

35.00 ft
cfs

I
I
I
1
I
1

__ sz ~.

~... ....".--, ---l4.03 ft

~ ~
35.00 it

H 1

NTS



I 11/04197

01:21:45 PM Hae.stad Me.ttlods. Inc. 31 Brookside Road Watem'jIY. CT 06708 (203) 155-1666

FlowMaster v5.13
Page 1 of 1

I
I

Tnto V Wash 1O,Q=1900cfs,1 0+60-14+00
Worksheet for Trapezoidal Channel

~~annlngsCoefficient

4.60 ft
199.44 ft2

62.91 ft
61.77 ft

4.57 ft
0.020488 ftIft

10.08 ftls

0.045'

0.020000 ftlft
4.000000 H : V

4.000000 H : V
25.00 ft

2,010.00 efs

ft
1.53
6.;8
0.99

c:\liaestad\fm't'!\tontow10.fm2

Tnto V Wash 10, Q=2010cfs,10+60-14+GO
Trapezoidal Channei
Manning's Formula

Channel Depth

Velocity Head
Specitic Energy
Fraude Number

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Input Data

Salva Far

Fiow Element
Method

Channel Slope
Left Side Slope

Right SIde Slope
Bottom Width
Discharge

P;b:sc~ File
\~wrorksheet

Project DescriptionI
I
I
I
I

I

I

I
I
I

I
I
I
I
I
I



1111Q4J97
01:29:58 PM Haestad Methods, Inc. 37 Brookside Road Watertlury, CT 06106 (203) 75f>.166f)

FlowMaster vS.13
Page 1 of 1

Cross Section
Cross Section Jor Trapezoidal Channel

Mannings Coefficient

Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

I
I
I
I
I
I
I
I

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

c:\haestad\fmv,t\tontO'·N1 O. fm2
Tnto V Wash 10, Q=2010cfs, 10+60-14+00
Trapezoidal Channel
Manning's Formula
Channel Depth

0.045
0.020000 ftlft
4.60 ft
4.000000H: V
4.000000 H : V

25.00 ft
2,010.00 cfs

I
I
I
I
I
I
I
I
I
I



1111')4197

01 :30:1'2 PM

I
1

~a'?stad Mett1Ods. Inc. 3,7 BrooKsld~ Road WaterblJ!'j. CT 06708 (203) 755-1 Mf3

Tonto V Wash 10,Q=1900cfs,14+00-20+00
Worksheet for Trapezoidal Channel

FIO'i'lfl"aster Y5.13
Page 1 of 1

I
I
I

Project Description
Project File

. Worksheet

Flow Element
Method

Solva For

c:\haestad\fiiwl\tontow10.fm2

Tonto V Wash 10,0=2010,14+00-20+00
Trapezoidal Channel
Manning's Formula

Channal· Dapth

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

Input Data
Mannings Coefficient

Ch:mne! Slope
Left Side Slope

Right Side Slope

Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope

Velocity

Velocity Head
Specific Energy

Froude Number
Flow is subcritical.

0.045

0.008000 f"Jft
6.000000 H; V
6.000000 H : V

25.00 ft
2,010.00 cfs

5.32 ft
302.56 fF

89.69 ft
88.81 ft

4.21 ft
0.021188 ftlft
6.64 ftls

0.69 ft
6.00 ft
0.63



111104197
01:35:34 PM

I
I

Haestad Me':hods. Inc. 37 BrooksIde Road Waterbury. CT 06706 (203) 755-1666

Cross Section
Cross Section for Trapezoidal Channel

FIoYIt'A'3ster v5.1 3
Page 1 of 1

I
I
I

PrOject Oescnotlon
Project FHe
VVcr:<sncat
Flow Element
Method

Solve Fe.

c:\haestad\fm'N\tor.tow10.fm2

Tonto V Wash 10,0=2010,14+00-20+00
Trapezoidal Channel
Manning's Formula
Channal Depth

I
I
I
I
I
I
I
I

Section Data
Mannings Coefficient

Channel Slope
Depth
Left Side Slope
Right Side Slope
~ottom Width
Discharge

0.045
0.008000 ftIft
5.32 ft
6.000000 H : V
6.000000 H : V

25.00 ft
2,010.00 cfs

I
I
I
I
I

-- :: :is.32ft----
I. .1

~~25.00 ft
H 1

NTS



111104,11;17
01:37:14 PM

I
I

Haestad Methods, Inc. 37 BrooksIde ROAd WatertltllY. CT Ofl708 ('203) 755-166fl

Tonto V Wast'l1 O,q=1900cfs,zO ~O-24±b{C

Worksheet for Trapezoidal Channel

Flow!'i\~ster v5.B
Page 1 of 1

Results

Depth 5.02 ft
Flew Area 226.33 fF
Wetted Perimeter 66.40 IT
Top Width 65.16 ft
Critical Depth 4.57 ft
Critical Slope 0.020487 roit
Velocity 8.88 f"Js
\/~loclty Haad 1.23 ....

IL

Specific Energy 6.25 ft
Froude Number 0.84
Flow is subcritical.

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope
Bottom Width
Discharge

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

Project Description

Project File

Worksheet
Flow Element
Method

Solve For

Input Data

c:\haestad\fmw\tontow1 O. fm2

Tont V Wash 10,Q=2010cfs,20+00-28+00

Trapezoidal Channel
Manning's Formula

Channel Depth

0.045

0.014100 f'Jft
4.000000 H : V
4.000000H: V

25.00 ft
2,010.00 cfs



111104197

01:39:03 PM Haestad Methods. Inc. ~7 Brookside Road Waterbury. CT 06708 (203) 755-166'3

FtowMasterv5.13
Page 1 or 1

Cross Section
Cross Section for Trapezoidal Channel

Mannings Coefficient

Channel Slope
Depth

Left SIde Slope

Right Side Slope
Bottom Width

Discharge

~~
H 1

NTS

-.
25.00 ft

Ir-

0.045
0.014100 ftlft
5.02 ft
4.000000 H : V

4.000000 H : V
25.00 ft

2,010.00 cfs

c:\haestad\fmw\tontow10.fm2

Tont V Wash 10,Q=2010cfs,20+0Q-28+00
Trapezoida! Channel

Manning's Formula

Channel Depth

Project Description
Project Fiie
Worksheet
FIO'N Element

Method

Solve For

Section Data

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



1111')4197
01 :39:03 P~A H~est:'ldMethods, Inc. 37 8r"oksl~eRoad W;!teri::>ury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1

Tonto V Wash 1O,Q==1900cfs,24+50-32+00
Worksheet for Trapezoidal Channel

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope

Bottom Width
Discharge

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

Project Description
Project File

Worksheet
Flow Element

Method

Solve For

Input Data

Results
Depth
Flow Area

Wetted Perimeter
Top Width

Critical Depth
Critical Slope

Velocity

Velocity Head
Specific Energy

Froude Number

Flow is subcritical.

c:\haestad\fmw\tontow1 O.fm2

Tonto V Wash 10,Q=2010cfs,28+0Q-32+00
Trapezoidal Channel

Manning's Formula

Channel Depth

0.045

0.008600 f/":
4.000000 H : V

4.000000 H : V

25.00 ft
2,010.00 cfs

5.68 ft
270.89 fF

71.82 ft
70.42 ft
4.57 ft
O.020487ftJft
7.42 fUs
0.86 ft
6.53 ft
0.67



I
11A)4197

01:41:42 PM Haestad Metl1ods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

I Project Description
Project File c:\haestad\fm'N\tontow1 O.fm2

I
I

\tJorkshsat
FIO'N Element
Method

Solve For

Tcn~o \/ \JVash 10,Q=2C10cfs,2S+00-'32+00
Trapezoidal Channel
Manning's Formula

Channel Dapth

I
I
I

Section Data
Maiinings Coefficient
Channel Slope
Depth
left Side Slope
Right Side Slope
Bottom Width

Discharge

0.045

0.008600 ftIft
5.68 ft
4.000000H: V
4.000000 H : V

25.00 IT
2,010.00 cfs

I
I
I
I

~~
H 1
NTS

25.00 ft

~-.__SZ ~5.68ft

l. ~
I

I

I

I

I
I



111104/97
01:42:04 PM HR9stad Mettlods. Inc. ~7 Brookside Road Waterbury. CT 06708 (203) 755-16613

FlowMaster Y.>.13

Pagq 1 of 1

Tonto V Wash 10,Q=1900cfs,32+00-33+00
Worksheet for Trapezoidal Channel

Results
Depth 4.60 ft
FlcwA:ea 199.44 fF

WetteCl Perimeter 62.91 ft
Top Width 61.77 ft
Critical Depth 4.57 ft
Critical Slope 0.020488 ftift
Velocity 10.08 f"Js

Velocity Head 1.58 #,.
Specific Energy 6.18 ft

Froude Number 0.99
Flow is subcritical.

Mannings Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

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

Project Description
Project File
Worksheet
Flow Element
Method

Solve For

Input Data

c:\haestad\fmw\tontow10.fm2
Tonto V Wash 10, Q=2010cfs, 32+00-33+00
Trapezoidal Channel
Manning's Formula

Channel Depth

0.045

0.020000 ftlft
4.000000 H : V
4.000000 H : V

25.00 ft
2,010.00 cfs



1
11104197
01:54:32 PM

I
I

Haestad Met!1ods. 'nco 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

Cross Section
Cross Section for Trapezoidal Channel

FIO'NMaster '15.13
Page 1 of 1

I
I
I

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\tontow1 O.fm2
Tonto V Wash 10, Q=2010cfs, 32+00-33+00
Trapezoidal Channel
Manning's Formula
Channel Depth

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

Section Data
Mannings Coefficient

Channel Slope
Depth
Left SIde Stope

Right Side Slope
Bottom Width
Discharge

0.045
0.020000 f"ift
4.60 ft
4.000000 H : V

4.000000 H : V
25.00 ft

2,010.00 cfs

25.00 ft ~~
H 1

NTS



1
11104197

_ 01 :54:50 PM Haestad Methods. Inc. 37 BrooksIde Road Waterbury. CT 06708 (203) 755-166/5

"

FlowMaster '115.13
Page 1 of 1

Tonto V Wash -10,Q=1900cfs,33+00-36+00
Worksheet for Trapezoidal Channel

Project Description. _

Project File c:\ha9stad\fmw\tontow10.fm2
Worksheet Tonto V Wash 10,Q=2010cfs,33+00-36+00
Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Channel Depth

I
I
I
I
I
1
1
I
I
I
I
I
I
I
I
I
I
I

Input Data
Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy

Froude Number
Flow is 5ubcriticaL

.,-~

0,.'

0.045

0.011000 ftIft
4.000000 H : V
4.000000 H : V

25.00 ft
2,010.00 cfs

5.34 ft
247.68 fF

69.05 ft
67.73 ft
4.57 ft
0.020487 ftIft
8.12 f"Js
1.02 ft
6.37 ft
0.75



111104197
01:58:55 PM Heestad Methods. Ine. 37 Brookside RO'!.ld Waterb'J!V. CT 06708 (203) 755-1666..

FlowMaster v5.13
Page 1 of 1

Cross Section

Cross Section for Trapezoidal Channel

Discharge

Mannings Coefficient

Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width

-1

~~
H 1
NTS

.~ [S.34ft

~I
25.00 ft

I

I
I
i"

0.045
O.011000fUft
5.34 ft
4.000000 H : V

4.000000 H : V
25.00 ft

2,010.00 cfs

c:\haestad\fmw\tontow10.fm2

Tonto V Wash 10.Q=2010cfs.33+00-36+00
Trapezoidal Channel
Manning's Formula

Channel Depth

Project File
Worksheet
Flow Element
Method

Solve For

Section Data

Project Description

I
I
1
I
I
1
I
1
I
I
1
I
I
I
I
I
I
I
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B. Wash 11 Channel

C:\WPDOCS\TONTO\TV-EASll'DR

(FIRM 11)



1
111')4197

01 :59:0'3 PM

I
I

Hl'Iestad Methods. Inc. 37 erookslde Road Waterb!.ll'/. CT 06708 (203) 755-115'56

.'

Worksheet
Worksheet for Trapezoidal Channel

F'C'N~...h~ster v5.1 ~

Page 1 of 1

I
I
I

Project Description

Project File

VVorksheet
Flow Element

Method

Serve For

C:\h39stad\fmvv\tontow11.fm2

Tonto'! W11.Q=2850cfs,10+00-10+60
Trapezoidal Channel

Manning's Formula

Channel Depth

I
I
I
I
I
I
I
I
I
I
I
1
I

! ......... ~ r""I."","_
III,..,Ul,. Lleu.a

Mannings Coefficient

Left: S,de Slope;,

Right Side Slope

Bct:CrTr \iVidth
D,sch,iige

Results
Depth

riowArea

Wet!ed Perimeter

Top Width

Critical Depth
Critical Slope

Velocity
Velocity Head

Specific Energy

Froucie Number
Flow is subcritical.

0.045

0.020000 tIft
.t r'. .~", ""! .""..""',.... • I . 'i...vvuvvv n. v

4.000000 H : V

35.00 f:
2.010.00 cfs

4.03 -F:

206.04 ft2
68.23 ft
67.24 ft
3.99 IT
0.020773 ftlft
9.76 f'"Js
1.43 IT
5.51 ft
,... ro_,",
V.;;JO



11104197I 02:02:?6 PM Haestad Metho<l-s. Inc. 37 Brookside Road Waterbury; CT 0'3708 (203) 755-1"""

.'

FlowMaster 1h.13

Page 1 of 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

0.020000 fUft
4.03 IT

4.000000 H : V

0.045

4.000000 H : V
35.00 ft

2,010.00 cfs

Channel Depth

Trapezoidal Channei

f';;1;annings Cceffic~e:"it

Channel Siope
Depth

Left Side Slope
Right Sid~ Slope
Bottom Width

Discharge'

Section Data

FIQI.·'! Element
Method
Solve Fer

Pro!ec~ DescnP':'on -'-__._
P~OJ.:eC~ FPt~ C:\h8est3c1\fn1~N\tontC'.N11.frr:2

'v"'v'~t~3;-icci:

I
I

I
I

I
I
I

I
I
I
I 35.00 it

1
V~

n ..
NTS

I
I
I



11AJ4r:..J?

102:02:39 PM

I
I

Haest;l<:\ Methods. Inc. 37 8roo'<slde Road INaterbu1'I. CT 067013 (203) 755-1666

.'

Work:sheet
VVorksheet for Trapezoidal Channel

Page 1 of 1

Mann!ngs CoeffiCient

Channel Slope
Left Side Slope

Right Side Slope

Bottom Width

Discharge

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

Project Description

Project File

WorKsheet

FIC'N Element

Method

Solve For

Input Data

ReslJits
~.o,....+t...
-.-'''-IV :'.,

\j\jerreo Perimeter

Top Vlf1dth

Critical Slope

\/e!ocf!:.y

Velodty Head
Specific Energy

Fioude t--Jumber
Flow is subcriticai.

Tontov W11,Q=950cfs,10+60-14+50
Trapezoidal Channel

Manning's Formula

Channei Depth

0.045

0.013600 fJft
4.000000 H ; V

4.000000 H : V

15.00 ft
950.00 cfs

4.11 ft
129. ~O ft2

48.87 n
47.86 ft

'" ':'''':: ft...:J.V...:J

0.022528 ftfn
736 ftJs

0 0
" it.v..

4.95 ft
0.79



H:'I'Olstad Methods, Inc.. 37 Broo!(slde Road Wat",m'lry, CT 06708 (203) 755-161)6

~~~."I!"Aastel' '.1'5 _1 3

Page 1 of 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

Project Descrie~~~ _
Project File c:\haestad\fmw\tontoIN11.fm2
Worksheet Tcntov W11,Q=950cfs,1 0+60-14+50
Flow Element Trapezoidal Channel

I
I
I

rv1ethcd
Sotve Fer

f\·1anning's Formuta
Channel Depth

I
I
I
I
I
I
I

Mannlngs Coefficient

Channel ·SJope
Dep~h

left Side Slope
Pl,-f-,' .~;,.I"",~'"~",,,....~ .... _ •••• _ .• ,.. .... \,,1

ooi.tom Widtl1

Discharge

0045

0.013600 ftlf':
4.11 ft
4.000000 H : V

4,000000 H : V
15.00 ft

950,00 efs

I
I
I
I
I,

I

15.00 ft
I--l ...
•• I

i''-JTS



I
11J04/97
02:04:515 PM

I
I

Haestatj Mqthoas. Inc. 37 Brookside RoM Waterbury. CT 06708 (203) 755-1666

Worksheet
'.t'icrksheetfor Trapezoidal Channel

FlowMaster v5.13
Page 1 of 1

I
I
I
I
I
I

Flow Element

Input Data
j\;annings Coefficient

Ctl2innel SlOpe
Left Side Slope

Right Side Slope

Bottom Width
Discharge

Results

Trapezoidal Ch::lnnel

w1ann!ng's Fcr:nL!k:

0.045

0.015100 fUft
4.000000 H : V

4.000000 H : V
15.00 ft

950.00 . cfs

I
I
I
I
I
I
I
I
I
I

Depth

Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope

Velocity

Velocity Head
Specific Energy

Frol)de Number
rio'.,¥' ;~ 5ybc(;t~caL

~.01

124.24
48.03 ft
47.04 ft
3.63 ft
0.022528 ftlft
..., ,..~

f"Js1.00

0.91 ft
491 it
083



1
1111)4 197

• 02:07:39 PM

I
I

H;l~stad Methods. Inc. 37 Brookside Road W"'t~rbury.CT 013708 (203) 755-113136

Cross Section
Cross Section for Trapezoidal Channel

FlowMaster v5.13

Page 1 of 1

I Project Description
Project :=He c:\ilaestadifmwitontow11. fill 2

~ ? -~,
_______.... ~. ~ 4.01 ft

Mannings Coefficient

Channei Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discha,go;:

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

Worksheet
Flew E!ement

Method
Solve For

Section Data

Tontov W11,Q=950ds,14+5Q-18+00

Trapezoidal Channel

Manning's Formula

Channel Depth

0.045

0.015100 FUr:.
4.01 ft
4.000000 H : V

4.000000 H : V
15.00 IT

950.00 ~fs

r"
15.00 ft

__I ~.,
vu

I-l 1

NTS



H2sstad Methods. Inc. '37 Broo~s!de Ro?c \!'Jate!~ur-J.CT /)"1708 (203) 755-1"1~6

;::iow"Jlaster ,,5.!~·

pgge 1 of 1

I
I

Work.sheet
Worksheetfor Trapezoidal Channel

Proi~Gt Description
p~~: ~~. c:!e c:\h3estad\fm'J'I\tontow11.fm2

Wo;;{sheer Tontov Wash 11,Q=950cfs, 18+00-20+00
Flow Element Trapezoidal Channel
Method Manning's Formula

Solve Fer Channel Depth

G. CG·SOCO ft/::t

15.00 ft

4.uCGCCC H : v'

4.000000 H : V

0046

.960.00 crs

Right Side Slope

Oisci1c.ige

l_ .... , , ... ,......_ ......
IIIt-JUl. U<H,e::t

Results

Mannings Coeffic!ert

I
I

I
I

I
I
I
I
I
I

Depth

Flow Area
\Netted Perimeter

Top \/Vidtil
Critical Depth
Critical Slope

Velocity
Velocity Head
Specific Energy
Froude Number
Flew is subcriticai.

5.21 ft
186.58 ft2

57.94 fr

56.66 ft
3.63 ft
0.022528 ftlft
5.09 f-Js
0.40 ft
5.61 ft

I
I
I
I
I
I



11104197

102:09:35 PM

I
I

Haestad Methods. Inc. 37 Broo"'side ROl'ld WaterblJr'j. CT 06708 (203) 755-1666

Cross Section
Cross Section for Trapezoidal Channel

FIQWMaster v5.13
Page 1 of 1

I
I
I

Flo,-"/ Element
~.;~9thcd

Solva For

Trapezoidal Channel

~i1anning's Formula
Channei· Depth

I
I

Section Data

Channel Slope
Depth

left SIde Slope
Right Side Slope
Bottom Width

('\ ('\A~
...., ......··T·_-'

0.005000 fUft
5.21 ft

4.000000 H : V
4.000000 H : V

15.00 ft

I
I
I
I
I
I
I
I
I
I
I

Disc~a;"g.~ 950.00 cfs

I
I
I"

15.00 ft
1 '"
VL~

l'·~TS
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1 'J'j4Nf

. 02:09:.41) PM

I
I

H1'lElstad Mettlods. Inc. 37 Brookside Road Waterbu!'f. C T 01)708 (203) 755-1666

\Norksheet
\lVoiksheet for Trapezoidal Channel

flowMa,;\"" v5.13

Page 1 of 1

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope
Bottom Width
Discharge

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

Proj~ct Description
Fr0jact Fiie

Flow E!ement

Method

Solve Fer

input Data

r<:esuits

Deoth

Wetted Perimeter

Critical Depth
Crrrical Slope

Velocity

Velocity Head

Froude N'.lmber
Flow is subcritical.

c.\haesta·j\imw\tontow11. frii2

Tontov W 11,Q+950cfs,Station 20+0Q..21 +00
Trapezoidal Channel

Channel Depth

0045

0.007500 fjft
4.000000 H : V
4.000000 H : V

15.00 ft
95000 cfs

4.73 ft
..,~(' c'"7 .:..~
• vv • ..,~ ..
54.04 ft
52.87 ft

": C.-, -'<i.J.\,.i....,

o022528 fl'jft
5.91 fUs

0.54 ft
5.28 ft
0.60



1
11.~)41',J 7 .

02:10,23 PM Haestad.Methods. Inc. 37 8ro,,!(slde Road W"lterbIJI'J. CT Ol'l70e (203) 755·1'5'5'3..
FlowMaster v5.13

Page 1 of'

I
I

Cross Section
Cross Section for Trapezoidal Channel

I
I

Project Description
Project File
Worksheet
Flow Element

Method

c:\haestad\fmw\tontow11. fm2
Tontov'llV 11 ,Q+950cfs,Station 20+00-21+00
Trapezoidai Channei

I
Cnannei Depth

I
I

Mannings Coefficient

Ch3i1ne1 Stope
Ceptfi
Left Side S~ope

Right Side Slope
Bottom Width

Discharge

0.045

o007500 ftlft
.A...,.... ~

... i..:> ••

4.000000 H : V
4.000000 H : V

1500 ft
950.00 cfs

I
I
I
I

H 1

NTS

1 ,
v~15.00 ft

~.... SZ_::o ~ [473ft

I
I

~!

I
I
I
I
I
I



1
11JlJ4197

02:10:40 PM

I
I

HMstad MettlOds.lnr;. 37 Brookside Road Waterbllrf. CT O~708 i2(3) 755-11)1)1)
..

Worksheet
\lVorksheet for Trapezoidal Channel

Flc'NMaster \'5.13

Pagq 1 of 1

I _.t::~o!ect Description
Prolect ~He c:\;laestad\fm'N'.tonto'Ni 1.fm2

I
I

~ , ," _ ..:, .... 0... -. _.\0

VVUtC\...:U(CC ..

Fiow Eiemem

Method
SOive For

7onto V V\f 11, Q=950c;s, S~a.21+00-25+50
Trapezoiaal Channel
Manning's Formula
Channel Deoth

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

Input Data
Ma:lnings Coe~;c:e;-;t

Channal Slope
Left Side Slope

Right SIde Slope

Bottom Width
Discharge

. Results

Depth

Flow Area
Wetted Perimeter
Top Width

Critical Depth
Critical Slope
Velocity

VC':locity Head
Spe':tf!c Energy

Flow is subcriticai.

0.045

0.020000 f"Jft
4.000000 H : V

4.000000 H : V

15.00 ft
950.00 cfs

3.74 ft
112.10 ft2

45.85 ft
44.93 ft
3.63 ft
0.022528 fun
8.47 f"Js

" "'" ....
1.14 ..
4.86 ft

0.95



1
11 /OA197
02:12:50 PM

I
I

Haestad Mett1oos. Inc. 37 BrookslCle Road W"terbury. CT 06708 (203) 755·1666

Cross Section
Cross Section for Trapezoidal Channel

F,,.,..,,.~,,,<;t,,,r v5 13

Page 1 of 1

I
I
I

Pro!ect Descript!o!'1
Project File
WorK.=;i1eet
F!O'."! Element

SOlve For

c:\haestad\fmw\tontow11.fm2

Tonto V W '11, Q=950cfs, Sta.21+00-25+50
Trapezoidal Channel
~Aanning's Forrr.u!a
Channel Depth

0.045

0.020000 ftlft
3.74 ft
4.000000 H : V

4.000000 H : V

I
I
I
I
I
I
I

S.;ction Data
Mannings Coeffici·ent

Channel Slope
Depth
Left Side Slope

oottom Width

Oischa~g~

15.00

950.00 cfs

"'5.00 ~

I
I
I
I
I
I

--.... sz ~

.~ .. ~ f
---.............. ~ --i3.74 ft

l I~--------;..ooil i "-
V~

H 1

NTS



11104191I 02:38:HI PM H ..p.st",d Mp.thods. Inc. 37 Bmoi(side Road 'v'Jaterbul", CT 06708 (203) 755-1666
rIIJWMI1S~e( v'S.'"

Page 1 of 1

I
I

\lVOfKsneet
VVorksheetfor Trapezoidal Channel

Project Description
Project File c:\haestad\fnivv\tor.tow11.fm2
Worksheet Tonto V W11. Q=950cfs. Sta. 25+50-29+00
Floll" Eleme:1! Trapezoidal Ch~H'~~~'
r,;~ethoc! Manning's Formula

Solve For Channel Depm

0.045

0.005000 fJft
4.000000 H : V

4.000000 H : V

15.COO
S50.Q0

0.022528 ftlft

5.09 fefs
0.40 ft
5.61 ft
0.49

5 21 f!:
186.58 ~..,:..
of.~4 IT
56.66 ft
3.63 ft

Spe~!f~~ Er:ergy
Froude Number
Flow is subcritical.

~J"annjngs Coefficient

Critica: Depth
Critical Slope

Velocity

Velocity Head

lNenea Perimeter
Top Width

Resuits
Deoth

Channel S:Cpe
left Side Slope

R!ght Side Slope

Input Data

I

I
I
I

I
I

I

I

I

I

I
I
I
I
I
I



I
I

H"Iest~d ~,~ethods. Inc. 37 Broo!(slde Road Waterbury. CT 06708 i203) 755-1666

.... ,..

Cross Section
Cross Section for Trapezoidal Channel

F!O'NMaster "5.1 3
Page 1 of 1

I Project Description

Mannings Coefficient

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

VVorksheet
FioIN Eiement

Section uat4

Depti,
left Silje Slope
Right Side Slop.;;
Bottom Width

Tonto V ·"vV"i -1, Q=950cfs, Sta.25+50-29+tJO
Traoezotdat Channel
~J~::;niling's Formula
C;1a;ine: -Capt~1

0.045

0.005000 ft/ft
5.21 ft
4.000000 H : V

4.000000 H : V
1500 ft

950.00 cfs

___': :1521 ft

I I
I.. .1

1500 ft
H 1

NTS



1
,1/1)01147

02:42:27 PM
FI0Wt-J!:astor v'S.':3

~l"-t'J~' t)t 1

I
I
I
I

WorKsheet
'../'Jorks~e'etfor Trapezoidal Channe~

~'(oJec( Oescnption

I
Soive For Channel Deeth

I
I
I
I
I

Input Data
Mannings Coefficient

Channel Slope
Left Side Slope

R~ght Side Stope
80rtain \f\Jidtl1
Discharge

Results

Depth
Flow Area
V-Jetted Perimeter

Top VV!dth
r",i-i-i"''"1 1 rJ.o.l"'\+h......,'u., ....._, ..... ""'t-'I.;,1

Crltlcai Slope

0.045

0.011800 fJft
4.000000 H : V

4.000000 H : V
15.00 it

950.00 cfs

4.25 ....
I'

136.00 tt2

60.05 ft
49.00 ft

? C":l ....
'\J.vv H .

() 022628 roft

I
Velocity
\/c:~cc;~y ;-ieaJ
Specific Energy

6.99
t". "":"' ......
v.it)

5.01

f'Js.....

I
I
I
I
I
I
I

how is suuciiticaL



I-',,·~"t~d ""'\>"'\s, In". 37 e,,,,,!<side RO::ld IJ'/;ltertJu,y,CT 06708 (203) 755-16136
fiowMaster '15.13

P'3g~ 1 oJ 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

I Project Description
Project Fi1e

I
I

Worksheet
Flow Element
Method
Solve Fer

Tonto V W11. Q=950cfs. 29+00-32+00
Trapezoidai Cnannei

Channel Depth

0.045

0.011800 iJft

<10000001-1: V
4. GCCOCG ~ : \j

'15.0,j IT

I
I
I

Section Data
Mannings Coefficient

Channel Slope
Depth
Left Side Slope
Kight Skre Siope
ooiiom vVidro

4.25

950:00

A
IL

cts

I
I
I
I

.. ~

Hi

1

v~

I

i
'"'i

15.00 ft

I
I
I'"

____~;::.------------sz~------------=r-'""-=-.I
I
I
I

I~TS

I
I



H:;l"slad Mc;thOds. Inc. 37 Brookside Road Waterbury, CT 0670R (10:>'\ 755-11)1'\1)
F!owMaster v5.13

P~IJ'l 1 of I

I
I

Worksheet
"Vorksheet for Trapezoidal Channel

Project Description

0.045

O.O~9200rift

2.000000 H : V

50.00 it
950.00 cfs

"" !""I t"\ "'" """ ;t'-..... , ~ . \ 1"-.vvvvvv n . v

Results

input Data-------------
Mannings Coefficient

Left Sid.:: Slop.::

Right Side Slope
Bottom Width
Discharge

PrGje..::~ r=He c:\haestad\fmw\tonto'v'/11. fm2

\lJorksheet Tonto V W 11, Q=950cfs, Sta. 32+00-34+00
Flew Element Trapezoidai ChannelI

I

I

I
I

I
I
I
I
I

Depti~

Flow Area
'Netted Perimeter
Top Width

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

2.32 ft
126.68 ft2

60.37 ft
59.27 ft
2.17 ft
0.023921 ftJft

7.50 ftls
0.87 it
319 it

0.90

I
I

Notes:

Channel bottom varies from b=50' to b=25' @ Station
32+00. Side siopes varies fwm '1:2 to 1:4

I
I
I
I



1
11104/91'

02:46:3>3 PM Haes!;,\(! Methods. Inc. 37 Umol<sidlJ Road W;,\terolJ"!. CT 06708 (203) 755-11)6'3

FlowMaster v:S'..I.3

Page 1 ofl

I
I

Cross SectIon
Cross Se·:tion for Trapezoidal Channel

I Project Descriotion

~roject ri!e

I
Works(,eet
!=!ow E!e!'P.ent

ivlethod

Tonto V W ii, Q=950cfs, Sta. 32+00-34+00
Trapezo!c!2! Cha~nel
~J!anning's FCimuta

I
Soive For Channel Depth

I
I
I

Section Data
Mannins~ Cceff~c!e~t

Channel Slope
Depth

Left Side Slope
Right Side Slope
Bottom Width

Discharge

0.045

0.019200 fJft
2.32 ft
2.000000 H : V
2.000000 H : V

50.00 it
950.00 cfs

I
I
I
I

NTS

1 .
v,'.

I

..I

, ..._. ~ sz /=---.t2.32 ft

I !
I
I ..

I
I
I
I
I
I



F!c~..~~!':!'Zlr .'15.1 3
P:!~e ~ of"

I
I
I
I

Worksheet
Worksheet for Trapezoidal Channel

Project Description
Project File c:\haestad\fmw\tontow11.fm2
Worksheet Tonto V W ii, 950cfs, S.a. 34+00-34+90
Flo'!'! Element Trapezoidal Channel
Me:hod Manning's Formula

2.000000 H . V

O.O~5

o0 19200 ftjft

2.CCOGOG h : V

I
I
I
I
I
I
I
I

Solve For

Input Data
Mannings CoeffIcient

Channel Slope
Left Side Siope

Right Side Slope
c .....~,.,: .., ',:",!:.::..t..;
_..., 11 y "'._ ....

Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top VVldth
Critical Depth
Cri!ica! Slope
Veiocity
Velocity Head
Specific Energy
Froude Number
Flow is sUbcritical.

850.uO

232 ft
126.68 ftt

60.37 ft
59.27 ~

; ,
2.17 ~

I L

0.023921 ftlft
7.50 f"Js
0.87 IT

3.19 ft
0.90

crs

I
I
I
I
I
I

Notes:

Outlet existing box cu:veit



1111."\4197

102:48:58 PM H""stad Me'hods. Inc. 37 Brookside Road WaterbUly. CT O€70e (203) 755-1666

FlowMaster v5.13
Page 1 of 1

I
I

...•

Cross Section
Cross Section for Trapezoidal Channel

Pro!~ct Oescript!o'1 . .. _

Trapezoioal Channei
r,Aanning's Fo:mula

Channel Depth

2.32 ft

0.045

O.019200fJft

2. 000000 H : V

2.000000 H : V

50.00 ft
950.00 cfs

Section Data
f\13iii1tngs Coefficient

Channei Siope
Depth

Left Side Slope
Right Side Slope
Bottom Width

Discharge

FIO'N Eleme'1t
~!'~thodI

I
I

1

I

I

1
I
I
I

H 1

1

V~50.00 ft
, I

...........~~---------sz~--------~~..,.-r...............- """,,- -i.2.32 ft

l I
~ J

I
I
I
1
I
I



1
·\ 1JlJ4I9,

2:49:15 PM

I
I

Hap.!;t:'ld Methods. 'nc. 37 Brookside Road Waterbu"'. CT 0670& (203) 755-1666

.'

. '.. '

\j\jotksheet
'./I.':Jrksheet for Trapezoidal Channel

t"iO'N",h:tst~f \/5.13
Page 1 of 1

I
I
I

Project Descriotion
Project Fiie
Worksheet
Flo'!'! Element
Method
Solve For

Tonto V Wii, Q=950cfs, 35+50-36+18.11
Trapezoidal Channel
Manning's Formula

Channel Depth

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

Input Data
Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope
Bottom Width
Discharge

Resuits

Depth

Wetted Perimeter
Tap VVidth

Critical Slope
\l~~~,;crr:'f

\'e:cc;~y Head
Specific Energy

Froude Number
Flow is subcritical.

0.045

0.019200 fJft
5.000000 H : V
5.000000 H : V

25.00 ft
950.00 cfs

3.05 "".-
:23.C·; f.:2

56.16 ft
5556 ft

,..., riA
Ii:"".~ ,

0.023278 roft
7.72 f"Js
0.93 ft
3.98 ft

0.91



Haestad Methods. Inc. 37 Br-:>o'<side Road V'Jaterbury, CT 06708 (203) 755-16156 Page 1 of"

I
I

Cross Section
Cross Section for Trapezoidal Channel

Mannings Coeff!c;~nt

I
I
I
I
I

Project Description
Projec~ F!!e
Worksheet
Flow Element

Method

Sccticr. Da~a

r~~~:"""=-1 C:!."",l"""~,~_.._ _ ,... ...

Deptil
left Side stopE'
P:.-~-_:' '::-:...:~ C:::1"",,,-,..~
.... ::J .... -'-- _._" ....

bottom Widti.

c:\haestad\fmw\tciitO'i,"11.fm2

Tonto V W11. Q=950cfs. 35+50-36+18.11
Trapezoidal Channel

Manning's Formula

Channel Depth

00i15

:. -: -: 9200 f:./ft
3.06 it
5.000000 H : V

5.0QOCCO H : V
25.00 ft

I
I
I
I
I

Dischnrge 950.00 cfs

I
I
I
I
I
I

--- ~---~sz----'--·_-=---~
.~. ~___________----- _. 3.C5 ft

.1
25.00 ft

H 1
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c. Wash 12 Channel

C:\WPDOCS\TONTO\TV-EASTPDR

(FIRM 12)



11~J97I 02:55:35 PM

I
I

Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

Worksheet
Worksheet for Trapezoidal Channel

FlowMaster v5.13
Page 1 of 1

I
I

Project Oescriotion

Project File,

Worksheet

FIO'N Element
Method

Solve :=or

c:\haestad\fm.v\tontow12. fm2

Tcnto \' V'.lash 12, Q=1060 c;s, Sta 8+CO
Trapezoidal Channel
Manning's Formu!:a

Channel Depth

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

Mannings Coefficient

Channel Slope

Left Side Slope

Right Side Slope
Bottom Width
Discharge

Results

Depth
Flow Area
Wetted Perimeter
Top Width

Critical Depth
Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number
Flow is subcritical.

0.045
0.005000 ftIft
3.000000 H : V

10.000000 H : V
120.00 ft

1,060.00 cfs

2.17 ft
290.44 ft2

148.62 ft
148.16 ft

1.31 ft
0.027617ft/ft
3.65 ft/s
0.21 ft
2.37 ft
0.46



11104197

103:04:42 PM

I
I

Hae~'ad M..mo(ls. Inc. 31 BrooKside Hoart Wateroury. CT 06708 (203) 755-1661)

0;'"

Cross Section
Cross Section for Trapezoidal Channel

FlowMaster v5.13
Page 1 of 1

I
I

Project D-ascription
PiOject File
Worksheet
Flow Element
Method
Solve For

Section Data

c:\haestad\fmw\tontow12. fm2
Tonto V Wash 12, 0='lO60 cTS, Sta 8+00
Trapezoida! Channel
Manning's Formula
Channel Depth

'.

I
I
I
I
I
I

I
I
I
I
I
I

Mannings Coefficient
Channel Slope
Depth

Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.045
0.005000 fJft
2.17 ft
3.000000H: V

10.000000 H : V
120.00 ft

1,060.00 efs

120.00 ft
1l'--.
V~

H 1
"I,e
I-·•• ~



11104/')7

103:05:15 PM

I
I

HsS'st?ct Methods. In!:. 37 Broo~Id!)Rc?d W?tS'rt:ml"l CT O~708 (03) 755-1666

'.

Worksheet
Worksheet for Trapezoidal Channel

f=~c-..v!\,":lste~ v5. -13

Page 1 of 1

I
I

Project Description
Project File

Worksheet
Flow Element
Method

Solve For

c:\haestad\fmw\tontow12.fm2

Tonto V W 12, 0+1060, sta 9+00
Trapezoidal· Channel
Manning's Formula

Channel Depth

I
I
I

Input Data
Mannings Coefficient
Channel Slope
Left S;d~ Slop~
Right Side Slope
Botto::: VIJ!d!h
Discharge

0.045
0.005000 f"Jft
3.000000 H ; V

10.000000 H : V
85.00 ft

,,060.00 ers

266.17 ft2
119.49 ft
118.93 ft

1.62 ft
0.026130 ft'ft
3.98 ftls
0.25 ft
2.86 ft
0.47

I
I
I
I
I
I
I
I
I
I
I

Resuits
Depth
F!owArea
Wetted Perimeter
Top Width

Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy

Froude Number
Flow is subcritical.

2.61 ft



11104197

103:06:01 PM Haestad Methods. Inc. 37 Brookside Road Waterhury. CT 06708 (203) 755-1666

'.

FlowMaster v5.13

Page 1 of 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

I
I

Project Description
Project File

Worksheet
Flow Element
Method

Sotv~ For

c:\haestad\fmw\tontow12.fm2

Tonto V W12, Q+1060, Sta 9+00
Trapezoidai Channei
Manning's Formula

Channel Depth

",

I S~ctio" Data

I
I
I

Mannings Coefficient
Channel Slope
Depth

. Left S:de Slope
Right Side Slope
Bottom Width
Discharge

0.045
0.005000 f"Jft
2.61 ft

3.000000 H.: V
10.000000 H : V
85.00 ft

1,060.00 cfs

I

~~
H1
NTS

85.00 ft

--.......;;;;;;.;::::::;::::;::::;::::;::::;::::;::::;::::;sz~::::;::::::::::::::::;;;;;;;;;;;;;;;;:--~:=x~I 2.61 ft

~I--------.I

I
I
I
I
I
I
I
I
I
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I03:0ti:1O PM

I
I

Haestad Methods, Inc. 37 Brookside Road Waterbul'/. CT 06708 (203) 755-1666

'.

....~ ~

Worksheet
Worksheet for Trapezoidal Channel

FlowMaster >'5.13

Page 1 of 1

I
I

PrOject Description

Project File

Worksheet
Flc','j Element
Method
Solve For

c:\haestad\fm'vv\tontow12.fm2

Tonto V Wash 12. 0=1060 cfs, Sta 10+00
Trapezoidal Channel
Manning's Formula
Channel Depth

I
I
I

Input Data
Mannings Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.045
0.005000 ftlft
2.000000 H : V
2.000000 H : V

50.00 ft
1,060.00 cfs

1) Upstii~am flo'vv is 0.0085 %. Grade break @ station 10+00.

2.33 IT
0.023435 ftift
504 f"Js

I
I
I
I
I
I
I
I
I
I
I

Results
Depth
Flow Area
Wetted Perimeter
Top \j\fidth
Critical Depth
Cmical Slope
VelOCITy
Velociti Head
Specific Energy
Froude Number

Notes:

3.67
210.44

66.41
64.68

0.39
4.06

0.49

ft
ft'2

ft
ft

It
ft

'./



11104J'97

103:09:46 PM I-laastad Methods. Inc. 37 Brookside Road W3t~rblJry.CT 06708 (203) 755-166"

FIO'm.~~ster v5.1 3
p",~~ 1 of 1

I
I
I
I

Project Description
Project File

Worksheet
FlowElement
Method
Solve For

Cross Section
Cross Section for Trapezoidal Channel

c:\haestad\fmw\tontow12.fm2

Tonto V Wash 12, Q=1060 cfs, Sta 10+00
Trapezoidal Channel
Manning's Formula
Channel Depth

I Sect~on· Data

I
I
I

Mannings Coefficient
Channel -Slope
De'prn
Left Side Slope
Right Side Slope
Bottom Width

Discharge

0.045
0.005000 ft/ft
3.67 ft

2.000000 H : V

2.000000 H : V
50.00 ft

1,060.00 efs

I
I
I
I

~~
H 1
NTS

50.00 it

.........~EC"""-----------_SZ;).L.-----------~~
~...... ....;7=:=13.67 ft

~ j
I

I
I

I
I
I



11~4:~:17 •

103:10:14 PM

I
I

Haestad Mettlods. Inc. 37 Brookside Road W::>leroury. CT 06708 (203) 755-1666

, ...

Worksheet
Worksheet for Trapezoidal Channel

FtowMaster vS.13
Page 1 of 1

Project Description
Picject File c:\haestad\fmv/\tontcw12.fm2

0.045

0.014000 ft/ft
4.000000 H : V
4.000000 H : V

50.00 ft
1,060.00 cfs

Channel Depth

Tonto V Wash 12, Q=1060cfs.10+00-1i+CO
Trapezoidal Channel

~,,~annings Cceff~cte;"'it

Channel Slope

Left Side Slope
Right Side Slope
Bottom Width

Discharge

Input Data

Flow Element
Method

Selve Fer

I

I
I

I
I

I Results

1) !:>:)vlr:strea~ s!cpe !3 O.5,}~. Grade break @ Station 10+00

I
I
I
I
I
I

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Notes:

2.63 ft
159.33 ft2

71.71 ft
71.06 ft
2.26 ft
0.023834 ftIft

6.65 ft/s
0.69 ft
3.32 ft
0.78

I
I
I
I



11104/97

103:10:42 PM Haeslad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203}755-1666

"

FlowMaster v5.13
Page 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Mannings Coefficient
Channel Slope

Depth
Left Siqe Slope
Right Side Slope
Bottom Width

Disch?rge

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

Project Description
Project File
WOiksheet
Flow Element
Method

Solve For

Section Data

c:\haestad\fmw\tontow12. fm2

Tonto V Wash 12, Q=1060cfs,10+00-11+00
Trapezoidal Channel
Manning's Formula

Channel Depth

0.045
0.014000 ftJft
2.63 ft
4.000000 H : V

4.000000 H : V

50.00 ft
1,060.00 efs

50.00 ft
H 1
NTS



11/1)"'197 •

103:10:52 PM Haesmd Methods. Inc. 37 Broo\(slde Road \Naternm)'.CT 06708 (203) 755-1666
Flo\llMaster vS.13

Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Mannings Coefficient

Ch;l!1"el Slope

Left Side Siope

Right Side Slope

Bottom Width

Discharge

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

Project Description

Project File

Worksheet
Flow Element

Method

S",lve For

input Data

Results

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

FrOLide Number

Flow is subcritical.

.:.•.•

c:\haestad\fmw\tontow12.fm2

Tonto V Wash 12,Q=1060cfs,Sta11+00-16+50

Trapezoida! Channel

Manning's Formula

Channel Depth

0.045

0.012000 fift
4.000000 H : V

4.000000 H : V

10.00 ft
1,060.00 cfs

4.90 ft
144.90 fP

50.38 ft
49.18 ft
4.27 ft
0.022095 ftIft
7.32 fUs

0.83 ft
5.73 ft
0.75



11104197

r3:13:S3PM Haestad Methods. Inc. 37 Brookside Road Waterbuty. CT Oti7Q8 (203) 755-1661)

'.

Ftow:''Jhster'l5.13

Page 1 of 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

I
I

Project Description
Project File
Worksheet

Method
Solve For

e:\haestad\fmw\tontow12.fm2
Tonto V Wash 12,Q=1060cfs,Sta11+00-16+50
Trapezoidal Channel
Manning's Formula
Channel Depth

I
'I
I
I

Section Data
Mannings Coefficient

Channel Slope

Depth
left Side Slope
Right Side Slope
Bottom Width

Discharge

0.045
0.012000 f"Jft
4.90 ft
4.000000 H : V
4.000000 H : V

10.00 ft
1,060.00 efs

I
I
I
I

t~TS

H 1

1

v~10.00ft

~_~_~4.90ft
I
'of

I
I
I
I

I

I
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03:14:13 PM HMst3d Mcthods.lr.c. 'J7 Broo!<s:deRoad \N::tter~~r'J. C'T 013708 (2'}3) 755-1666

flowMaster vS.13
Page I of 1

\l\Jorksheet
Worksheet for Trapezoidal Channel

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope
Bottom Width
Discharge

c:\haBstad\fmw\tontow12.fm2

ers

0.045

0.014000 ftIft
2.500000 H : V

2.500000 H : V
10.00 ft

'1,000.00

5.34 ft
124..54 ft1

38.74 ft
36.68 ft
4.81 ft
0.021692 ftIft
8.51 ftls
1.13 ft
6.46 ft
0.81

Tonto V Wash 12, Q=1060cfs,16+SQ-21+50

Trapezoidal Channel
Manning's Formula
Channel Depth

Depth

Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Veiocity
Velocity Head
Specific Energy

Froude Number
Flow is subcritical.

Results

Project Description

Input Data

Project File

Worksheet
Flow Element
Method
Solve For

I
I
I
I
I
I
I
I
I

I
I
I

I
I
I
I
I
I
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I
I

Haes~d Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Cross Section
Cross Section for Trapezoidal Channel

FlowMaster vS.13
Page 1 of 1

I
I
I

Project Description
PiOject File

\/Vorxsneet
Flow Element
Method

c:\h:?estad\fmw\tontow12. fm2

Tonto V Wash 12, Q=10€Ocfs,16+50-21 +50
Trapezoidal Channel
Manning's Formula
Channel Depth

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

Mannings Coefficient

Channel Slope
Depth
Left SIde Slope
Right Side Slope
Bottom Width

Discharge

0.045

0.014000 ftlft
5.34 ft
2.500000 1-1 : V
2.500000 H : V

10.00 ft
1,060.00 cfs

10.00 ft

/

~~
H 1
~ITS



111041&7I 03:14:55 PM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-16613
FlowMaster '15.13

Pl;\ge 1 of 1

I
I

Worksheet
Worksheet for Trapezoidal Channel

c:\haestad\fri1vv\tontC't"i12.1m2

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope

Bottom Width
Discharge

5.52 ft
131.38 ft2
39.73 IT
37.60ft

4.69 ft
0.021831 ftIft
7.69 ft/s

IT
ft

0.045

0.011000 fJft
2.500000 H : V

2.500000 H : V

10.00 ft
1,010.00 cfs

0.92
6.44
0.73

Tonto V iNash12, Q=1010cfs.21+5Q...26+00

Trapezoidal Channel
Manning's Formula

Channel Depth

Results

Depth

Flow Area

Wetted Perimeter
Top Width

Critical Depth
Cntical Siope

Velocity

Velocity Head
Specific Energy

Froude Number
Flow is suberitieal.

Project File

Worksheet

Flow Element

Method

Solve For

Input Data

I

I
I

I

I

I

I
I
I

I
I

I
I
I
I
I



11104197I 03:H:41 PM Haestad M",thods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

:

F!c;h~~13st9r v5. 13
Pag", 1 of 1

I
I

Cross Section
Cross Section for Trapezoidal Channel

I

0.045

O.011000fJft
5.52 ft
2.500000 H : V
2.500000 H : V

10.00 ft
1,010.00 cfs

c:\ha estad\fmv'l\tontow12. fm2

Tonto V Wash12, Q=1010cfs.21+50-26+00
Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data---------------Mannings Coefficient

Depth
Left Side Stope
Right Side Slope
Bottom Width

Discharge

Channel Stope

So!ve For

Project Description
Project File

Worksheet
Flow Element
MethodI

I
I

I

I
I

I
I
I
I
I
I
I
I

10.00ft

NTS

I
I



11104197

103:17:49 PM

I
I

Haestad Mettlods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666
..

\Norksheet
Worksheet for Trapezoidal Channel

FlowMaster v5.13
Pagel of"

1)St1'::on 21-!-00 :0 3:2'"'00 is t:le transition zone from a bottom width of 10ft to that of 30 ft.

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Stope

Bottom Width
Discharge

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

Project Descnptlon

Project Fi:c

Worksheet

Flow Element
~1.ethod

Solve For

Input Data

Results

Depth

Flow Area
Wetted Perimeter

Top Width

Critical Depth
Critical Slope

Velocity

\/a:ocity Head
Specific Energy

Fraude Number
Flow is subcritical.

Notes:

c:\haestad\fmv·j\tontow12.fm2

Ton~o \/ 'v"Ja.sn '12f Q=75Ccfs,2c+OC-31 +40
Trapezoidal Channel
Manning's Formula
Channel Depth

0.045

0.022000 fJft
2.500000 H : V

2.500000 H : V
10.00 ft

750.00 cfs

4.06 ft
81.71 ft2
31.85 ft
30.28 ft

4.03 ft
0.022712 ftIft
9.18 ftIs
1.31 ft
5.37 ft
0.99

I.



Haeslad Methods. Inc. 37 BrooksIde Road W",te<btlf'j. CT 06708 (203) 755-166/1
FIC'N~"hsle~ v5 .13

Page 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Mannings Coerr:cient

Project Description

~~
H 1

NTS

r,

10.00 ft

0.045

0.022000 fJft
4.06 ft
2.500000 H : V

2.500000 H : V
10.00 IT

750.00 cfs

c:\haestad\fmw\tontow12.fm2

Tonto V Wash 12,Q=750cfs,26+0Q-31+40
Trapezoidal Channel
Manning's Formula
Channel Depth

"-........,.....- ----:sz~ ~~

~'-----"'~406ft
I~-.1

Bottom Width
Discharge

R:ght S!de Slope

Depth

Left Side Slope

Channel Slope

Project File

Worksheet
Flow Element
Method
Solve For

Section Data

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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103:18:27 PM
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I

Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

. '
.. '

Worksheet
Worksheet for Trapezoidal Channel

FlowMaster v5.13
Page 1 of 1

I Project Desc._ri..!...p.;:;tio.:..n:-.- _
Project File c:\haestad\fmw\tontow12.fm2

Mannings Coefficient

Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

I
I
I
I
I
I
I
I
I

Flow Eiement
M~thod

Sc:va For

Input Data

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flo",: is su~crlti=a!.

Terlto \/'v\'ash ~21~=75Ccf5 3"1+40-31+70
Trapezoidal Channel
Manning's Formula

Channel Depth

0.045

0.022000 ftlft
2.000000 H : V

2.000000 H : V
10.00 ft

750.00 cfs.

4.25 ft
78.73 ft2

29.02 ft
27.02 ft

4.22 ft
0.022779 ftIft
9.53 ftIs
1.41 ft
5.66 ft
0.98

/
/.

I
I
I
I
I
I

Notes:

1) st~~:cn 31 +00 to 32+00 is a tra:ls!tio:1 zone. T:-:£: bcttom 'J'l!(!th varies from 10ft to that of 30 ft.



llJ04197I 03:20:24 PM

I
I

HaeSlad Methods, Inc. 37 Brocl<slde Road WalertlUl'], CT 06708 (203) 755·1 see

.. J
.. '

Cross Section
Cross Section for Trapezoidal Channel

flowMasler v5.13

Mannings Coefficient

Channel Slope
Depth
Left Side Slope

I
I
I
I
I
I
I
I
I

Project Description
PiOject File
Worksheet
Flow Element
Method
Solve For

Section Data

R!g~t S!de S!ope
Bottom Width
Discharge

c:\haestad\fmw\tontoIN12.fm2
Tonto V Wash 12,Q=750cfs 31+40-31+70
Trapezoidal Channel
Manning's Formula
Channel Depth

0.045

0.022000 ftIft
4.25 ft
2.000000H: V

2.000000 H : V
10.00 ft

750.00 cts

I
I
I
I
I
I
I

I

L
10.00 ft ~~

H 1

NTS



11104J97 •I 03:20:34 PM Haestad Methods. Inc. 37 Brookside RQf:ld Waterbury, CT 06708 (203) 755-166f5
FlowMaster v5.13

Page 1 of 1

Tonto VW 12, Q=1060cfs, Sta 9+00
Worksheet for Trapezoidal Channel

'tw'crksheet Tontc \' VV12, Q=750cfs, 31 +70 - 23+50
Flow Element Trapezoidal Channel
~i~ethod Manning's Formula

3vive rei Charu1el Depth

Project Description
Project File c:\haestacl\fmw\tonto't/12.fm2

.. '..

0,045

0,022000 ftIft
2.000000 H : V

2.000000 H : V
10.00 ft

750.00 cfs

4.25 ft
78.73 ft2

29.02 ft
27.02 ft

4.22 ft
0.022779 ftIft
9.53 ftls
1.41 ft
5.66 ft
0.98

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy

Froude Number

Results

Input Ja~a

Flovv is subcriti~aL

Mannings Coefficient

Channel Slope
Left Side Slope
mght Side Slope
Bottom Width
Discharge

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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103:21:29 PM Haestad M"'!Mds. Inc. 37 6fQOl<side Road \Natefbury. CT 00708 (203) 755-1666

"

FlowMaster v5.13
Page 1 of 1

...

\~~
H 1

NTS

/.

~I
1G.GG ~

i
I,

. '.. '

0.045

0.022000 ftIft
4.25 ft
2.000000 H : V
2.000000 H : V

10.00 ft
750.00 cfs

c:\haestad\fmw\tontow12. fm2

Tonto V W12, Q=750cfs. 31+70 - 33+50
Trapezoidal Channel
Manning's Formula

Channel Depth

~",,= ---.:sz~ ~

~

Cross Section
Cross Section for Trapezoidal Channel

Mannings Coefficient

Channel Slope
Depth
Left Side Slope
Right Sid~ Slope
Bottom Width

Project Description

Section Data

Project File

Worksheet
Flow Element

Method

Solve For

- Discharge

I
I
1
I
1

1
I
I
1
I
1
1
I
I
I
I
I
I



11104/97

103:21:41 PM Haestad Methods. Inc. 37 BrooksIde Road Waterbu!':l. CT 06708 (203) 755-1666
..

FlowMaster vS.13
Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Mannings Coefficient

Cha.!'1nel Slope
Left Side Slope

Right Side Slope
Bottom Width
Discharge

I
1
1
I
1
I
I
I
I
I
I
I
1
I
1
1
I
I

Project Description

Project File
Worksheet
Flo'N Element
Method

Selve Fer

Input Data

. Resu!ts
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy

Froude Number
Flow is subcritical.

.'

c:\haestad\fmw\tontow12.fm2

Tonto V W12, Q=750cfs, Sta.33+50-36+00
Trapezoidal Channel
Manning's Formula

Cha.nnel Depth

0.045

0.022000 fJft
3.000000 H : V
3.000000 H : V

30.00 ft
750.00 cfs

2.52 ft
94.60 ft2
45.93. ft
45.11 ft

2.46 ft
0.023753 ftIft
7.93 ftls
0.98 ft
3.50 ft
0.97

I
l •



11104197I 03:25:29 PM

I
I

H",est~d Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-16'36

... ~.. '

Cross Section
Cross Section for Trapezoidal Channel

FlowMaster vS.13
Page 1 ofl

Mannings Co<:~k;;ent

Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width

Discharge

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

Project Description
Project File

Worksheet
Flow Element
Method
Solve For

Section Data

c:\h3estad\fmv'1\tontcw12.fm2

Tonto V W12, Q=750cfs, Sta.33+50-36+00
Trapezoidal Channel
Manning's Formula
Channel Depth

0.045

0.022000 ftlft
2.52 ft
3.000000 H : V
3.000000 H : V

30.00 ft
750.00 efs I

I
I
I
I

j I
1
'j~

,. A

n I

NTS
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111105/97
07:59:22 AM

1

FlowMaster v5.13
P ..g" 1 of 1

1
TntovW01, Q=993cfs, 10+00-39+00
Worksheet for Trapezoidal Channel

1
I
1

Project Description

Project File
Worksheet
Flow Element
Metrlod
Solve For

c:\haestad\fmw\tontow01.fm2
Tntov W01 ,Q=993cfs, 10+00-23+00
Trapezoidal Channel

Manning's FOirnula
Channel Depth

I
I
I
I
I
1
I
1
1
I
I
I
I

Input Data
Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope
Bottom Width
Discharge

Results
Depth
F!o\;vArea
Wetted Perimeter
Top Width

Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy

Fraude Number
Flow is subcriticat.

0.045

0.016000 ftlft
2.000000 H : V

2.000000 H : V
8.00 ft

993.00 cfs

5.62 ft
108.03 fF

33.13 ft
30.47 ft
5.21 IT
0.022044 tUft

9.19 ftfs
1.31 ft
6.93 ft
0.86



111105197
013:02:53 ANt

1
I

H~est3d Methods. !!'!e. 37 Bmo~!deRoad Waterbury. CT 06708 (203) 755-1666

Cross Section
Cross Section for Trapezoidal Channel

FJO\V!,.,~~st~T "-5.13
Page 1 of 1

1
I
1

Project Description
Project File
Worksheet
Flow Element

Method

Solva For

c:\haestad\fmw\tontow01.fm2

Tntov W01.Q=993cfs, 10+00-23+00
Trapezoidal Channel
Manning's Formula

Channel Depth

1
1
1
1
I
1
I

Sectlon Data
Mannings Coefficient

Charinel Slope
Depth
Left Side Slope

Right Side Slope
Bottorn Width
Discharge

0.045

0.016000 fJft
5.62 fl:
2.000000 H : V

2.000000 H : V
8.00 ft

993.00 efs

1
1
I
I
1
I

Lrw--__}
r ~

8.00 ft

5.62 ft

"1

~~
H 1

NTS



111105/97
01':06;19 ....,M

1

FlowMasler v5,13
Peg" 1 of 1

I
VVorksheet

V\torksheet for Trapezoidal Channel

1
1
I

ProjectDescription

Project File

Worksheet
Flow Element
Method
Solve For

c:\haestad\fm',MtontowO1,fm2
Tonto V W01.Q=993crs,23+00-38+00

Trapezoidal Channel
Manning's Formula
Channel Depth

I
I
I
1
I
I
I
I
1
1
I
I
I

Input Data
Mannings Coefficient

Channel Slope
Left Side' Slope
Right Side Slope

Bottom Width
Discharge

ReSlllts

Depth
Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope

Velocity

Velocity Head
Spe~jfic Energy
Froude l'!umber
FlOW is sUbcriticai.

0.045

0.016000 ftlft
3.000000 H : V

3.000000 H : V

10.00 ft
993.00, cfs

4.79 ft
116.92 ft2

40.33 ft
38.77 ft
4.45 ft
0.021956 ftlft
8.49 ffJs
1.12 ft
5.92 ft
0.86



111105197
08:09:44NA Haestad Methods. Inc. 37 Brod~ldoRoad Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of'l

Cross Section
Cross Section for Trapezoidal Channel

~........~SZ__~4.79ft

l J V1~
10.00 ft ~

H 1

NTS

Discharge

Mannings Coefficient

Channel Slope
Depth
Left Side Slope

Right Side Slope
Bottom if\lidth

0.045
0.016000 ftIft
4.79 ft

3.000000 H : V
3.000000 H : V

10.00 IT

993.00 cfs

c:\haestad\fmw\tontow01. fm2
Tonto V W01,Q=993cfs,23+00-38+00
Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data

Project File
Worksheet
Flow Element
Method

Solve For

Project Description

I
1
I
I

I
1
1
I
I
I
I
1
1
1
1
1
I
1



1

CI:-u, c:1 ..... ..- ..... _ ...
rlVYV C:II::IlII::II~

Method

c:\haestad\fmw\tontoW01.fm2

Tonto V W01.Q=993cfs.38+00-40+0292.....:,...:'... _-. ,. ,•• - .J'-.- ..- -',- ---,-: - _ • ..• -_._-
T .. .._i.....J .... J r"h J

.! 1.?fJ~(,V'VCll vllCllllll::1

Manning's Formula

Mannings Coefficient

Channel Slope
Left Side Slope

Right Side Slope

Bottom Width
Discharge

1
I
I
I
I
I
I
I
1
I
I
I
I
1

Solve For

input Data

Results
Depth
Flow Area

Wetted Perimeter

Top Width

Critical Depth
Critical Slope

Velocity
Velocity Head
Specific Energy

Froude Number
Flow is subcriticat.

f:h;;lii'1t"!1 ilAnth_.. -.. .... _. --.--"

0.045

0.016000 ftIft
0.500000 H : V

0.500000 H : V
10.00 ft

993.00 cfs

7.22 ft
98.33 fF
26.15 ft
17.22 ft
6.06 ft
0.028911 ftlft

10.10 ftls
1.58 ft
8.81 ft
0.75

111105/97
07:46:15 AM

I
H..eslad Methods. Inc. 37 Brookside Road Waterbury. CT 06106 (203) 755-1666

FlowMaster v5.13

Page 1 of 1



Cross Section
Cross Section for Trapezoidal Channel

c:\haestad\fmvv\tontoWO1.fm2

Tonto V W01,Q=993cfs,38+00-40+02.92

Trapezoidal Channel

Manning's Formula

Channel Depth

~~
H 1
NTS

7.22 ft

10.00ft

\
\~.. ---~

0.045

0.016000 ftIft
7.22 ft
0.500000 H : V
0.500000 H : V

10.00 ft
993.00 efs

Mannings Coefficient

Channel Slope
Depth

Left Side Slope
Right Side Slope
Bottom Width

Discharge

Project File

Worksheet

FIO'N Element

Method

Solve For

Project Description

Section Data

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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E. Wash 10 Channel Culvert in Forest Road

Wash 11 Channel Culvert in Forest Road

C:\WPDOCS\TONTO\TV-EASlPDR
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07125197 03:30:44 PM © Haestad Methods. Inc.
Lute Obaldl

37 Brookside Road Waterbury. CT 0670e USA (203) 755-1666

Culvert Calculator Report
Tntov Wash 10,Q=1900cfs

Piuj~~l Efiyiiit7:~i: lUTE OBAlOi
CulvcrtMaster vl.0

Page 1 of 1

to facilitate sizing the culvert

I
I

Comments: 1) Manning coefficient of 0.035 has been chosen
cleaned at alternate year.

2) Inlet and outlet elevations are relative elevations

assuming that the channel at culvert area shall be

I
3) Culvert lengths are approximate. Actulal

Solve For: Headwater Elevation

construction length shall be shown on the plans

I
I
I

Culvert Summary

Allowable f-NV Elevation

Computed Headwater Elevation

Inlet Control f-NV Elev

Outlet Control f-NV Elev

Grades

Upstream Invert

Length

7.00 ft
107.34 ft

107.34 ft
107.33 ft

100.00 it

76.00 ft

Headwater Depth! Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

1.47
1,900.00 cfs

4.50 ft
Inlet Control

99.35 it

0.008553 ftlit

I Hydraulic Profile

Inlet Typ." 314" chamfer.>; 30 0 "I<owed headw:>1!

I
I
I
I
I
I
I

Profile

Slope Type

Flow Regime

Velocity Downstream

Sedion

Section Shape

Section Material

Sedion Size

Number Sections

Outlet Control Properties

Outlet Control HW Ela'!

Ke

Inlet Control Properties

Inlet Control H\/IJ EI",v

K

M
C
V

CompositeM2Pressure

Mild

Subcritical

11.52 ftls

Box

Concrete

10x5ft
4

107.33 ft

0040

107.34 ft

0.53300

0.66700
0.04250
t:l·7t:li'QQ

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

Flow Control

Are:> Full

HDS 5 Chart

HDS 5 Scalo

Equation Form

4.12 ft

NlA ft

4.12 it

0.018236 ftlft

0.030
10.00 ft

5.00 ft

1.40 it

0.56 ft

N/A

200.0 ft'

11
2
2
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I
I
I
I
I

071251'J7 03:20:54 I'M C l-tac3tiJd ~·I~cthods. Inc.

Project EngIneer: LUTE OBAIDr
Lute Obaldl CulvertMaster v1.0

37 Brooh-sldo ROlld 'Naterburj. CT 06703 USA (20~) 755-1 eee Page 1 of 1

Rating Table Report
Tntov Wash 10,Q=1900cfs

Discharge (cfs HW Elev (ft)

100.00 100.99

200.00 101.56

300.00 102.04

400.00 102.47

500.00 102.87
600.00 103.24

700.00 103.59

800.00 103.93

900.00 104.25

1,000.00 104.56

1,100.00 104.86

1,200.00 105.15
1,300.00 105.43

1,400.00 105.71

1,500.00 105.97
1,600.00 106.26

1,700.00 106.60

1,800.00 106.95

1,900.00 107.34

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

Range Data:

Discharge

Minimum

100.00

Maximum

1,900.00

Increment

100.00 cfs
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37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1

I
Culvert Calculator Report

Tontov "'lash 11, Q=950cfs, @ Forest Rd.

to facilitate sizing the culvert

I
I

Comments: 1) Manning coefficient of 0.035 has been chosen
cleaned at alternate year,

2) Inlet and outlet elevations are relative elevations

assuming that the channel at culvert area shall be

I
3) Culvert length Is approximate. Actual length shali

Solve For: Headwater Elevation

be show'n on construction plans

I
I
I

Culvert Summary

Allo.."abl~ HW Elevation

Computed Headwater Elsvaticn

Inlet Control HW Elev

Outlet Control HW Elev

Grades

Upstream Invert

Length

5.00 ft

105.70 ft

105.47 ft

105.70 ft

100.00 ft

93.00 it

Headvoratar D'?pthl Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructad Slopa

1.42

950.00 cfs

3.49 it
Outlet Control

98.90 ft

0.011828 f'Jft

I
I
I
I
I

Hydraulic Profile

Profile

Slope Type

Flow Regime

Valocity DC'.vnstraar.1

Section

Section Shape

Section Material

Section Size
Number Sections

Outlet Control Properties

Outlet Control HW Elev

Ke

CompositeM2Pressure

Mild
Sllbcritical

10.06 ~!s

Box
Concrete

10 x 4 ft

3

105.70 ft

0.40

Depth, Downstream

Normal Depth
Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

3.15 ft

NlA ft
3.15 ft

0.023356 ftfft

0.035

10.00 ft

4.00 ft

0.97 ft

0.39 ft

I
I

I Inlet Control Properties

Inlet Control HVV Elev

Inlet Type 3/4" chamfers;

K
M

C
Y

105.47 ft

30 0 skewed heac!'Nall

0.53300

0.66700

0.04250

0.70500

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

N/A

120.0 ft'
1'1

2

2
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Rating Table Report
Tontov 'Nash 11, Q=950cfs, @ Forest Rd.

Discharge (cfs HW Elev (ft)

50.00 100.75

100.00 101.19

150.00 101.56

200.00 101.89

250.00 102.19

300.00 102.47

350.00 102.74

400.00 103.00

450.00 103.24

500.00 103.48
550.00 103.71

600.00 103.93

650.00 104.15

700.00 104.36

750.00 104.57
800.00 105.00

850.00 104.97

900.00 105.22

950.00 105.70

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

Range Data:

Discharge

Minimum

50.00

Maximum

950.00

Increment

50.00 cfs
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F. Wash 10 Water Surface

Profile - HEC 2 Analysis (FIRM 10)

C:\WPI)OCS\TONTO\TV-EASlPDR
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I HEC2 SIN: 1366000135 HMV€rsion~ 6.52 Data File: TNTOVW10.nc2

I
I
I
I··
I

, HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

x X XXXXXXX XXXXX XXXXX
v X X X v X XII II

X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

~ U.S. ARMY CORPS OF ENGINEERS
i HYDROLOGIC ENGINEERING CENTER
; 609 SECOND STRttT, SUITE D
W DAVIS. CALIFORNIA 95616-4687

(926) 7S6~·1104

I
I
·1'";;,'\-

I~:~t~':

I
I
I
E!~~~i~~

....,..' ;"., ',- ';~';":~'"

f~~i><
I·(i;·.

• a ••••••••••••••••••••••••••••••••••••••••• I ••

• •••• 1 •••••••••• '" I •••• I •• ' ••••••• , •• , •••••••

........ """ t.

., •••••••••••• , ••••• , ••••••••••••• ". < ••••••• ,

FULL MICRO-COMPUTER IMPLEMENTATION

•••••••••.• , ••••• Of •• , •••••••••••••••••••••••••

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

•••••••••••••••••••••••.• II ••••••••••••••••••. _ •
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'1 TI'W'''J( INQ NINV IDIR STRT METRIC HVINS 0 WSEL fOJ. .l.vll ... VI\

0 2 0 0 0 0 0 0 1550.27 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0 -1 0 0 0 -1 0 0 Av

QT 2010
"" 0.04 0.04 0.04 0.1 0.3lH.

Xl 740 60 340.1 380.3 0 0 0
GR 1551. 5 0 1550.6 6.6 1:\51.4 16.3 1551.1 35.4 1551.2 61.8GR 1551.2 89.6 1550.6 125 1550.5 159.5 1550.5 202.2 1550.3 232.4GR 1549.7 245.8 1548.5 255 1547.1 258 1549.0 267.1 1547.2 271.7GR 1548.3 288.6 1549.2 302.8 1547.9 311.4 1547.6 314.1 1548.7 325.7GO 1548.9 340.1 1548.6 350 1547.8 360.5 1546.6 364.1 1546.8 373.6H

GR 1547.4 . 374.2 1549.5 380.3 1549.6 405.8 1550.1 448.5 1550.6 485.9GR 1550.3 525 ~6 l~ISOaO 542.4 1550.1 572.7 1550.6 612 1551.0 656.6
GR 1551.1 691.3 1550.5 729.7 1550.3 764.4 1550.2 798.8 1549.9 819.4
GR 1549.9 826.3 1549.0 830.6 1550.4 844.4 1549.0 847.3 1548.9 854.3GR 1549.8 861 1550.0 895.1 1549.7 926.6 1550.0 943.2 1549.4 959.1
GR 1547.9 969.9 1549.5 976.2 1549.9 989 1549.9 1002.9 1547.9 1011.2
GR 1549.8 1017 .7 1550.3 1038.6 1550.3 1067 1550.5 1096 .8 1550.6 1108.7

Xl 1000 5 10 76.2 260 260 260
GR 1551.5 0 1551.0 10 1544.5 25.6 1544.5 60.6 1551.0 76.2

Xl 1060 5 10 76.2 60 60 60
GR 1551.4 0 1550.9 10 1545.7 25.6 1545.7 60.6 1550.9 76.2

OT 1 1900
NC 0.04 0.04 0.04 0.1 0.3
Xl 1100 5 10 79.8 100 100 100
GR 1552.6 0 1552.1 10 1546.5 32.4 1546.5 57.4 1552.1 79.8

Xl 1200 5 10 79.8 100 100 100
GR 1554.6 0 1554.1 10 1548.50 32.4 '1548.50 57.4 1554.1 79.8

Paf;B

THIS RUN EXECUTED 4NCV97

Run Date: 4NOV97 Run Time: 11:04:40 HMVersion: 6.52 Data file: TNTOVW10.hc2

Version 4.6.2; May 1991

HEC-2 WATER SURFACE PROFILES

T1eonto Verde East Extension Preliminary Drainage Report Segmental Water Surface
T2Profile Model for Wash 10 Approximately from Forest Rd. to East line or
T3 Section 31. T5N. R7E.
T4LO Run Date July 31.1997; Revised Oct. 27.1997

:·~f

I:
I
I
I
I
'I··
:1
'..1··.·········
.~. , ...: ". '0--.

~ .' . .II .....
:

fl··.·
~

I

~I

;I~~~;;;";"\
IIt '
~ <'Or' <".' •.';::;.;:}

'I

'I
I·

.", ;.'.,.

/1/\:·····················



GR . 1560.7

V~,.

2

111

111

Page

111

111

111

83

83

79 ,$

111

111

83

111

111

111

111

1556· .1

1560.2

1559.8

1558.1

1560.4

1560.8

1561.2

1564.0

1564.8

1565.6

1568.1

1568.8

1570.5

1571.9

1573.3

73

73

73

73

73

73

73

73

73

73

59

59

-57.4

59

57.4

73.6

100
15EO.~~

1552 ..S

1552.9

1553.5

1553,9

50
1554.1

50
1554.5

1554.9

1557.7

99
1558.5

100
1559.3

100
1561.8

100

1562.5

1564.5

1565.9

1567.3

49

48

48

50
48

50
48

48

48

48
99

48

48

Data File: TNTOV~!10.hc2

50 ;,0

SO 50

50 50

50 50

34

100
32,4

99 99

32.4

100
48

100

100 100

34

100
34

100
1550,5

1557.7

50
1553,9

50
1552.9

50
1553,5

50
1554,1

50
1554.9

50
1554.5

99
1558.5

100
1559.3

100
1561. 8

100
1562.5

1
1564.5

99
1565.9

100
1567.3

HMVersion: 6.52

83

10

10

10

10

10

111

111
1,..'';'\1

111
10

10

10

10

111
10

111

83
10

111
10

79.8

83
10

111

111
10

111

111
10

10
1561. 2

10
1559.8

10
1559.2

10
1560.4

10
1560.8

1558.1
10

lS56.1
10

10
1560.2

10
1564.0

10
1564.8

10
1565.6

10
1568.1

10
1568.8

10
1570.5

Run Time: 11:04:40

10
1571.9

10
1573.3

o

5
o

o

5
o

o

5
o

5

5

5

5
o

o

5
o

5
o

o

5
o

o

4NOV97

1300

1550

1556.6

1558.6

1450
1559.7

1500
1560.3

1600
1560.9

1650
1561.3

1700
1561. 7

1701
1564.5

1800·
1565.3

1900
1564.1

1901
1568.6

2000
1569.3

2001
1571.0

2100
1572.4

2200
1573.8

Xl
GR

Xl

Vl
..\1.

CDV,\

Xl
GR

Xl
GR

Xl

Xl
GR

V~

ILl.

GR

GR

GR

Xl
GR

Xl
GR

Xl
GR

I····

I
I
I
I
I
I
,I
ilf

'I
,I
~Ir,<' ...
,
•.;i.•,.'..·I".".....'·•.·,•.•••..',...••.•.••,·'.',C;' "' :i
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:,q
~:,74 .7 83

59 ~576,2 Q~

59 lSi? ,5 83

59 1579,0 83

59 1580,4 83

59 1581.8 83

62 1583.3 89

62 1584,2 89

62 1584,4 89

62 1584,8 89

Run Date: 4NOV97 Run Time: 11:04~40 HMVersion: 6.52 Data File: iNiOVW10.hc2

I
I
I
I
I
I
I

I········.'f
I
I
I;-,:'}:;~ ";.']

I~~I~~:,
I
I
I:

I:'iy ··········

Xl 2300 :> 10 83 100 100 100
GR 1575,2 0 1574.7 10 1568.7 34 1568.7

Xl 2400 10 83 100 100 100
GR 15i6.6 0 1576.1 10 1570.1 34 1570.1

Xl 2500 5 10 83 100 100 100GR 1578.0 0 1577.5 10 1571.5 ~, 1 f"i i ~
y~ 1,,)1 ~ • \)

Xl 2600 5 10 83 100 ~OO 100GR 1579,5 0 1579.0 10 1573.0 34 1573.0

Xl 2700 5 10 83 100 100 100GR 1580,9 0 1580,4 1/\ 1574,4 34 1574.4!V

Xl 2800 5 10 83 100 100 100GR 1582,3 0 1581. 8 10 1575,8 34 1575.8

Xl 2900 5 10 89 100 100 100GR 1583,8 0 1583,3 10 1576,6 37 1576,6

Xl 3000 5 10 89,0 100 100 100GR 1584,7 0 1584,2 10 lSi? .5 37 lSi? ,5
Vj 3034 5 10 89.0 34 34 34
1\.

GR 1584,9 0 1584,4 10 15/i .7 37 1577 .7
v, 3080 5 10 89,0 46 46 46
1\1

GR 1585.3 0 1584.8 10 1578.1 37 1578,1

Xl 3084 18 10 53 4 4 4X2 1583.3 1586.3
GR 1586.3

..
0 1586,2 10 1578.3 10 1578,3GR 1583,3 '>, 1578.3 21 1578,3 31 1583.3(.!

GR 1578.3 32 1578,3 42 1583.3 42 1583,3GR 1578,3 53 1586,3 53 1586,3 63
v, 3160 18 10 53 76 76 76
1\1

X2 1583.9 1586.9
GR 1586,9 0 1586.8 10 1578.9 10 1578.9GR 1583.9 21 1578,9 21 1578.9 ~1 1583,9,oJ.GR 1578,9 32 1578,9 42 1583.9 42 1583,9GR 1578,9 53 1586,9 53 1587,0 63

NC 0.1 0'.3
Xl 3165 5 10 89,0 5 5 5GR 1586,6 0 1586,1 5 1578.9 37 1578,9

20
31
43

20
31
43

62

1583.3
1583,3
1578,3

1583.9
1583.3
1578.9

1586.1

20
32
43

20
32
43

89



Run Date" 'NOVQ? Run Time: 11:04: 40 H~Ver8ion: 6.52 Data File: TNTOVWI0.hc2

X~ 3200 ~ (, 89 1\ 35 35 ?5'l"' 1586.6 0 158C ,1 ';(\ i C,7e .2 37 1':'79.2 ' , 1S86 . ~ 89
1.;r"·:

t' ~

Xl 3300 5 10 72 100 100 :00GR 1587.: 0 15·S6.8 10 1581.2 32.4 1581.2 9.4 1SB6.e 79.8
Xl 3301 5 10 85.8
GR 1589,1 1\ 1588.6 10 1582.3 35.4 1582.3 60.4 1588.6 85.8"

Xl 3400 10 85.8 99 99 99GR 1590.1 0 1589.6 10 1583" 3 35,4 1583.3 fO.4 1589.6 85.8

Xl 3500 5 85 106.2 100 100 100GR 1591.2 0 1590.7 10 1584.4 35.4 1584.4 60.4 1590.7 85.8
Xl 3600 5 10 85.8 100 100 100GR 1592 .3 0 1591.8 10 1585.5 35.4 1585.5 60.4 1591.8 85.8
Xl 3685 9 60.9 134.0
GR 1600.7 0 1600 34.3 1600 60.9 1596 61 1596 73.3GR 1595.5 103.6 1596 133.9 1600 134.0 1602 194.3



5

55TA

L-gANK ELEV
R-2ANK ELEV

ENDST
WEN
TopwrD

iNTOVkll0. nc2

VOL
WTN
CORAR

Data File:

HV
AR08
XNR
rCONT

XNCH
IDC

WSELK
ALOE
XNL
ERIAL

CRIWS
OROB
VROB
XLOBR

OCH
VCH

CWSEL

XLCHXL08L

DEPTH
OLOB
VLOaTIl1E

Q
SECNO

SLOPE

Run Date: 4NOV97 Run Time: 11:04:40 HMVersion: 6.52

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV: 0.100 CEHV: 0.300
:l:SECNO 740.000

3265 DIVIDED FLOW

740.000 3.67 1550.27 1550.12 1550.27 1550.64 0.37 0.00 0.00 1548.902010.0 947,2 550.8 512.0 183.5 94.8 190.6 0,0 0.0 1549.500.00 5.16 5.81 2.69 0.040 0.040 0.040 0.000 1546.60 233.070.008021 O. o. o. 0 10 0 0.00 548.01 1037.34

:tSECNO 1000.000
3280 CROSS SECTION 1000.00 EXTENDED 0,31 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRA TID : 1.70

1000.000 6.81 1551. 31 1548.72 0.00 1551.82 0.51 1.14 0.04 1551. 002010.0 0,5 2009,5 0.0 1.0 349.4 0.0 2,4 1.9 1551.000.01 0.56 5,75 0.00 0.040 0.040 0.000 0.000 1544.50 3.820.002763 260. 260. 260. 3 8 0 0.00 72 .38 76.20

;SECNO 1060.000
3280 CROSS SECTION 1060.00 EXTENDED 0.48 FEET

1060.000 5.68 1551.38 1549.81 0.00 1552.10 0.72 0.21 0.06 1550.902010.0 2.3 2007,7 0.0 2.3 295.0 0.0 2.9 2.0 1550.900.02 0.99 6.81 0.00 0.040 0.040 0.000 0.000 1545.70 0.380.004779 60. 60. 60. 2 14 0 0.00 75.82 76.20

CC/1V: 0.100 CEH\!: 0.300
:tSECNO 1100.000
, 1100.000 5.34 1551.84 1550.91 0.00 1552.75 0.92 0,60 0.06 1552.101900.0 0.0 1900.0 0.0 0.0 247.5 0.0 3.5 2.1 1552.100.02 0.00 7.68 0.00 0.000 0.040 0.000 0.000 1546.50 11.050.007784 100. 100. 100. 2 15 0 0.00 67.71 78.75
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Run Date: 4NOV97 Run iime: 11: 04: 40 HMVersi,~n: 6.52 Deta File: TNTOVWI0.hc2 Page E

SECNO DEPTH Cl1SEL CRIWS WSELK EG KV 1!1
'~I 0CC L-BANK ELEVnL V_ ..I",v·

Q OlOB OCK OROB ALaS ACH AROB VOL TWA R-8ANK ELEV
TIt1E IILOB IICH IIROB XNL XNCH XNR WiN mlIN cc-'.... ,.,j i1

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COF:AE i0PWIO ENDST

*SECNO 1200.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1200.000 4.41 1552.91 1552.91 0.00 1:,54.50 1.59 1.10 0.20 1554.10
1900.0 0.0 1900.0 0.0 0.0 188.0 0.0 4.0 2.3 1554.10

0.02 0.00 10.11 0.00 0.000 0.040 0.000 0.000 154 t3.50 14.76
0.016624 100. 100. 100. 0 15 a 0.00 60.28 75.04

*SECNO 1300.000
7185 MINIMUM SPECIfIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1300.000 4.42 1554.92 1554.92 0.00 1556.50 1.58 1.66 0.00 1556.10
1900.0 0.0 1900.0 0.0 0.0 188.5 0.0 4.4 2.4 1556.10

0.02 0.00 10.08 0.00 0.000 0.040 0.000 0.000 1550.50 14.73
0.016516 100. 100. 100. 0 5 0 0.00 60.34 75.07

*SECNO 1400.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1400.000 4.42 1556.92 1556.92 0.00 1558.50 1.58 1.65 0.00 1558.10
1900.0 0.0 1900.0 0.0 0.0 188.4 0.0 4.9 2.5 1558.10

0.03 0.00 10.09 0.00 0.000 0.040 0.000 0.000 1552.50 14.74
0.016534 100.- 100. 100. 0 5 0 0.00 60.33 75.06

*SECN01450.000

'1~.'1 HV CHANGED MORE THAN HVINS"",;V..l,

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1 PO..I. ...... ,

1450.000 5.57 1558.47 1556.97 0.00 1559.00 0.53 0.40 0.11 1559.20
1900.0 0.0 1900.0 0.0 0.0 326.2 0.0 5.2 2.6 1559.20

0.03 0.00 5.83 0.00 0.000 ' 0.040 0.000 0.000 1552.90 14.42
0.004620 50. 50. Cl\ 3 11 0 0.00 92 .16 106.58..)\1 •
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Run Date: 4NOV97 Run Tire: 11:04:40 H~V2r;ion: 6.52 Data File: TNTOVWI0.hc2 Pe.~e

SECNO DEPTH nJSEL CRH!S !~SELK ;r. HV HL OLOSS L-BANK ELEV-"
Q GLOB CCH QROa ALO? ACH ~,R08

lJf\! ilIA R-BANK E~~V\'v,- : Wi;

TIr~E IJLOB VCH VROS XNL XNCH XNR WTN ELKIN S~:TA

SLO?£ XLOBL XLn! XL02R rTRIA~ IDe ~CONT CGRAR TOPwID ENDST

:iSECNO 1500,000
1500.000 !:'. ~ 4 1558.64 1557.56 0.00 ~559,31 0.68 0,27 0.04 1559.80

1900,0 0.0 1900.0 0,0 0.0 288.0 0,0 ~, , ~l
~ ~ 1559.80(../

0.03 0,00 6.60 0.00 0,000 0,040 0,000 0,000 1553.50 1( 00.. v. 1.1

0,006477 50. 50, 50, 2 19 0 0,00 87,03 104001

*SECNO 1550,000
1550.000 5.04 1558.94 1557.96 0.00 1~\59.66 0.72 0.34 0.01 1560.20

1900.0 0,0 1900.0 0,0 0,0 279.6 0.0 5.9 2.8 1560.20
0.03 0.00 6.80 0.00 0.000 0.040 0.000 0,000 1553,90 17.57

0.007020 50. 50, 50. 2 15 0 0.00 85.85 103.43

*SECNO 1600.000
1600.000 5.26 1559.36 1558.16 0.00 1559.99 0.63 o <'> 0.01 1560.40.. .:.

1900.0 0.0 1900,0 0.0 0.0 298.6 0.0 6.2 2.9 1560.40
0.04 0.00 6.36 0.00 0.000 0,040 0.000 0.000 1554.10 16.26

0.005869 50. SO. SO. ~ 15 0 0.00 88.49 104.74.:.

*SECNO 1650.000
1650.000 5.14 1559.64 1558.56 0.00 1560.31 0.68 0.31 0.01 1560.80

1900.0 0.0 1900.0 0.0 0.0 'J'" i .. 0.0 6.5 3.0 1560.80'-~, .::1

0.04 0.00 6.61 0.00 0.000 0.040 0.000 0.000 1554.50 17.02
0.006506 50. 50. 50. 2 15 0 0.00 86.96 103.98

*SECNO 1700.000
1700.000 5.05 1559.95 1558.97 0.00 1560.66 0.72 0.34 o t-j 1561.20• v ...

1900.0 0.0 1900.0 0.0 0.0 279.7 0.0 6.8 3.1 1561.20
0.04 0.00 6.79 0.00 0.000 0,040 0.000 0.000 1554.90 17.57

0.007015 50. 50. 50. f\ 15 0 0.00 85.87 103,43v

*SECNO 1701.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1701.000 4.07 1561. 77 1561.77 0.00 1563.15 1.38 0.01 0.20 1564.00
1900.0 0.0 1900.0 0.0 0.0 201.3 0.0 6.9 ., , 1564.00.,; ..

0.04 0.00 9.44 0.00 0.000 0.040 0.000 0.000 1557.70 23.48
0.017207 1. 1. 1. 0 15 0 0.00 74.04 97.52



SECNO DEPTH CiJS~~ CRII~S ~!SE~K EG '!II HL OLOSS L-BA~K ELEVrill
0 OLOa eCH OR0B ALO? A'" , AROa I)Ii'

TI~A R-2ANK ELEVell ¥\.Ji..
TI~1E \lLOa VCH VROB XNL XNCH 'XiJR ~ITN ~L~EN 3S7A
S~ li°f; XL OE"~ XLCH XLC:5? rTQr4! Yl"\t' Ico:rr CORAR TOPWID EN0S~--'\

3302 ~iARNING : CONVEYANCE CHANGE OUTSIDE OF ACCEP'''A8LE RANCE. KRATTO = 1,57

1800.000 ~ M 1563.53 1562.54 0.00 1564.24 0.71 1.03 0.07 1564.80
'" • v·..'

1900.0 0.0 1900.0 0,0 {\ r, 'Qr'!? {\ II 7.4 ~ ~ 1564.80./.',; .... ··.-v • .... iI.-\.! ,,'. v0.04 0.00 6.78 0.00 0.000 0.040 0.000 0.000 1558.50 17.650.006958 99. 99. 99. ~ 5 0 0.00 85.82 103.47(..

7185 HINHiUf1 SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1901.000 4.07 156S.87 l:>.,~. 8/ 0.00 1567.2S 1.38 1.12 0.18 1568.101900.0 0.0 1900.0 0.0 0.0 201.3 0.0 &.6 ') i 1568.10",',/0.05 0.00 9.44 0.00 0.000 0.040 0.000 0.000 156i.,S8 23.480.017215 100. 100. 100. 0 1S {. 0.00 74.04 97.52V

Run Date: 4NOV97 Run Time: 11:04:40 TNTO\lWI0.nc2Data File:HMVersion: 6.52

(\ 1~ FEET-,j ... ,;.,

0.00 1565.00 0,78 0.74 0.02 1565.60
0.0 268.7 0.0 8.0 3.5 1565.60

O.OtO 0.040 0.000 0.000 1559.30 0.00
2 15 0 0.00 85.09 102.66

1900~OOO 4.92 2564.22 1563.37
1900.0 0.0 1900.0 0.0

0.05 0.03 7.07 0.00
0.007822 100. 200. 100.

~SECNO 1900.000

:t·S~CNO 1800.000

3301 HV CHANGED MORE THAN HVINS

3265 DIVIDED FLOW

3280 CROSS SECTION 1900.00 EXTENDED

*SECNO 1901. 000

3301 HV CHANGED MORE-THAN HVINS

~SECNO 2000.000

3301 HV CHANGED MORE THAN HVINS

I
I
I
I
I
I
I
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Run Date: 4NOV97 Run Time: 11:04:40 HMVersion: 6.52 Data r11 e: iNTOVW10.nc2 0;- .... ;: 9I "'~"..

SECNO DEPTH C~JSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV., OLOa OeH Q,Q08 ALOS ACH AROB VOL TWA R-BANK ELEV
Ii

TIr1E VLOB VCH VROB XNL XNCH XNR WTN EUHN SSTASLOPE XlO8L XlCH XLOBR ITRIAL IDC ICONi CORAR TOPWID ENDSi

3302 ~!ARNING : CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRA TIO ;: 1.63

2000.000 5.14 1567.64 1566.57 0.00 1568.32 0.68 1.00 0.07 1568.801900.0 0.0 1900.0 0.0 0.0 287.8 0.0 9.1 3.9 1568.800.05 0.00 6.60 0.00 0.000 0.040 0.000 0.000 1562.50 17.000.006492 100. 100. 100. 2 5 0 0.00 86.99 104.00

~SECNO 2001.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2001.000 4.41 1568.91 1568.91 0.00 1570.50 'I ~ ....
0.01 0.27 1570.50.l. ~Ib1900.0 0.0 1900.0 0.0 0.0 188.1 0.0 9.1 3.9 1570.500.05 0.00 10.10 0.00 0.000 0.040 0.000 0.000 1564.50 16.360.016611 1. 1. ,

0 15 0 0.00 60.28 76.64
l.

*SECNO 2100.000
2100.000 4.76 1570.66 1570.32 0.00 1571.93 1.28 L41 0.03 1571. 901900.0 0.0 1900.0 0.0 0.0 209.5 0.0 9.6 4.0 1571. 900.06 0.00 9.07 0.00 0.000 0.040 0.000 0.000 1565.90 14.970.012316 99. 99. 99. 2 5 0 0.00 63.07 78.03

*SfCNO 2200.000
2200.000 4.58 1571.88 15il.71 0.00 1573.30 1.42 1.33 0.04 1573.301900.0 0.0 1900,0 0.0 0.0 198.4 f\ f\ 10.1 4.2 1573.30v ..../0.06 0.00 9.58 0.00 0.000 0.040 0.000 0.000 1567.30 1 e: t.A.. v-v,",0.014319 100. 1 r,n 1(\" 3 11 ,1 0.00 61.64 77 .32

.. vv. ,; v ...·•
v

*SECNO 2300.000
2300.000 4.63 1573.33 1573.13 0.00 1574.71 1.38 1.40 0.00 1574.701900.0 0.0 1900.0 0.0 0.0 201.3 0.0 10.5 4.3 1574.700.06 0.00 9A4 0.00 0.000 0.040 0.000 0.000 1568.70 15.490.013755 100. 100. 100. 3 8 0 0.00 62.02 77 .51



Run Date: 4NOV9i Run Time: 11:04:40

:tSECNO 2900.000

3301 HV CHANGED ~ORE ~1AN HVINS

tSECNO 2400.000
2400.000 4.60 1574.70 1574.53

1900.0 0.0 1900.0 0.0
0.07 0.00 9.51 0.00

0.014058 100. 100. 100.

10

77 .35

1576.10
1576.10

15.59
77 .41

1577.50
1577 .50

15.59
77 .41

ENDS i
SSTA

L-BANK ELEV
R-2ANK ELEV

1579.00
1579.00

15.94
77.06

1580.40
1580.40

15.26
77.74

1581.80
15B2.80

!583.20
1583.30

15.31
83.69

1.48 1.46 0.02
0.0 11.9 4.7

0.000 0.000 1573.00
o 0.00 61.12

Data File: TNiOVWI0.hc2

1.40 1.39 0.01
0.0 11.0 4.4

0.000 0.000 1570.10
o 0.00 61.81

0.89 1.01 0.05

AROS VOL TWA

1.40 1.41 0.00
0.0 11.4 4.6

0.000 0.000 1571.50
o 0.00 61.81

HV nL OLOSS

XNR WTN ELKIN
ICONT eORAR TOPWID

1.34 1.41 0.01
0.0 12.3 4.7

0.000 0.000 1574.40
o 0.00 62.48

1.42 1.37 0.02
0.0 12.8 5.0

0,000 0.000 1575.80
o 0.00 Sl.70

0.0 13.3 5.2
0.000 0.000 1576.60

o 0.00 68.39

IDe

1576.11

l?S.S

199.7
0.040

8

251.4
0.040

8

1577.51
199.8
0.040

8

1579.00
194.4
0.040

8

1580.42
204.9
0.040

8

1582.87

2

0.00
0.0

0.0
0.000

0.00

0.00
0.0

0.000
2

HMVersion: 6.52

~;SELK £G

0.00
0.0

0.000
o

ALOS AeH
XNL
m:IAL

0.00
0.0

0.000
2

0.000

0.00
0.0

0.000
2

OROB
VRGB
XLOBF\

CRIWS

100.
0.00

1575.93
0.0

0.00
100.

1577.43
0.0

1578.82
0.0

0.00
100.

VCH
OCB
C~JSEL

XLCH

100.

1576.11
1900.0

9.51
100.

1577.51
1900.0

9.77

1579.08
1900.0

9.27
100.

5.38 1581.98 1581.02
0.0. 1900.0 0.0

0.00 7.56 0.00
100. 100. 100.

DEPTH
OLOB
VLOB
XLOBL

Q
SECNO

m'.E
SLOPE

2900.000
1900.0

0.08
0.007484

*SECNO 2500.000
2500.000 4.61

1900.0 0.0
0.07 0.00

0.014057 100.

*SECNO 2600.000
2600.000 4.51

1900.0 0.0
0.07 0.00

0.015148 100.

:icSECNO 2700.000
2700.000 4.68

1900.0 0.0
0.08 0.00

0.013099 100.

"SEeNO 2800.000
2800.000 4.59 1580.39 1580.21

1900.0 0.0 1:00.0 0.0
o.08 0.00 9. Sf 0.00

0.014238 100. 100. 100.
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3370 NORMAL BRIDGE. NRD= 0 MIN ELiRD= 1586.30 MAX ELLC= 1583.30

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 0.59

3084.000 4.70 1583.00 1582.41 0.00 1584.58 1.59 0.05 0.20 1586.201900.0 0.0 1100.0 0.0 0.0 188.0 0.0 14.4 c , 1586.30.) = '10.09 0.00 10.11 0.00 0.000 0.040 0.000 0.000 1578.30 10.000.022750 ,
4. 4. 3 12 0 0.00 40.00 53.00

~ .

~(""1'!\ 3160.000.,.. ..... C,\.-I\;V

Run Date: 4NOV97 Run Time: 11:04:40 Hr{Verslon: 6.52 Dat 8. File: TNiOV~tl0, nc2 Paqe 11

SECNO DEPTH CWSEL CRII~S i~SELK EG ~II w' OLOSS L-2ANK ELEV,,\ ;iLQ OLOS eCH QROB ALOS 6~h' AROB VOL TWA ,~-8ANK ELEVH\'d
TIME VLoa I ...',!! VROS XNL XNCH XNR WiN ELMIN C,C':'A

VL.n
... ..; I nSLOPE XLOBL XLCH XLOBR ERIAL IDC ICONT CORAR TOPWID ENDST

t:SECNO 3000.000
3000.000 5.22 1582.i2 1581.90 0.00 1583.69 0.97 0.80 0.03 1584.201900.0 0.0 1900.0 0.0 0.0 240.1 0.0 13.9 5.3 1584.200.09 0.00 7.91 0.00 0.000 0.040 0.000 0.000 1577.50 15.970.008488 100. 100. 100. 3 15 0 0.00 67.05 83.03

*SECNO 3034.000
3034.000 5.38 E·83.08 15£'2.10 0.00 1583.97 0.89 0.27 0.01 1584.401900.0 0.0 1900.0 0.0 0.0 251.3 0.0 14.1 5.4 1584.400.09 0.00 7.56 0.00 0.000 0.040 0.000 0.000 1577.70 15.310.007493 34. 34. 34. 2 15 0 0.00 68.38 83.69

*SECNO 3080.000
3080.000 5.31 1583.41 1582.50 0.00 1584.33 0.92 0.35 0.01 1584.801900.0 0.'0 1900.0 0.0 0.0 246.4 0.0 14.3 5.4 1584.800.09 0.00 7.71 0.00 0.000 0.040 0.000 0.000 1578.10 15.600.007910 46. 46. 46. 2 i - 0 0.00 67.80 83.4010

*SECNO 3084.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

I!;;'~:~i'
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.-.,,-,'.'.'

-" .-.~~'

TNTOVW10.hc2

SECNO DEPTH Cl~SEL CRIWS ~)SELK EG HII ML OLO); L-BANK ELEv
0 nl nQ ,,,\I"U OROB ~:~O8

At'd ! AROB \!O~
';(! ~. S-8ANK E~EV

,<>_V ... I",;l._ij ';'. n \-\'r;

,TI', VL 08 vc~ \lRO? XNL VJ.1I"'t' XNR ~!TN
,.., U!~l C:C7 },

(\;1 \.-, ~ ~ ~ :';.!. ,\ h

S!_ODE XLOSL Xl.CH XL08R ITRIAL !;: ICONi CORAR Top~\rID ENDST

Run Date: 4NOV97 Run iil1le: 11:04:40 HMVersion: 6.52 Data File:

'11(,,(\ !'1M', 6.38 1585.28 1583.01 0.00 1586.68 1.40 2.08 0,02 1586 ,80
", ... vV,VV\I

1900.0 0.0 1900.0 0.0 0.0 200.3 0.0 14.7 5.5 1586.90
0.09 0.00 9.49 0.00 0.000 0.040 0.000 0.000 1578.90 10.00

0.033501 76. 7f.. 76. 2 12 0 -59.44 43 .00 53.00IV.

CCH\!: 0.100 CEH\!: 0.300
:tSECNO 3165.000
3280 CROSS SECTION 3165,00 EXTENDED 0.40 FEET

3301 HV CHANGED MORE THAN HVINS

3302 ~!ARNING : CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO : 4.43

3165.000 7.60 1586.50 1583.29 0.00 1586.81 0.31 0.02 0.11 1586.10
1900.0 0.4 1899.6 0.0 0.8 426.1 0.0 14.7 5.5 1586.10

0.09 0.52 4.46 0.00 0.040 0.040 0.000 0.000 1578.90 0.99
0.001708 5. o. :1 a 3 19 0 0.00 88.01 89.00

*SECNO 3200.000
3280 CROSS SECTION 3200.00 EXTENDED 0.42 FEET

3200.000 7.33 1586.53 1583.65 0.00 1586.89 0.36 0.07 0.02 1586.10
1900.0

, 1 1898.9 1\ 1\ 1.8 392.2 0.0 15.1 5.6 1586.10.l • .l V.V

0.09 0.60 4.84 0.00 0.040 0.040 0.000 0.000 1579.20 1.54
0.002078 35.

,.,
'1~ 2 11 0 0.00 87.46 89.00~:J. ,;~. ....

*SECNO 3300.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE ~HANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = o >.1

3300.000 5.25 1586.45 1585.66 0.00 1587.45 0.99 0.36 0.19 1586.80
1900.0 0.0 1558,2 341.7 0.0 186.7 C' < 15.8 5.8 1581.20,,:l.~

0.10 0.00 8.34 6.18 0.000 0.040 0.040 0.000 1581.20 11.37
0.007944 100. 100. 100. 2 14 0 0.00 67.06 78.43

3370 NORMA~ ?RIDGE. NRC: 0 M!N ELiRD: 1586.00 MAX ELlC: 1583.90

I,..'
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Run Date: 4NOV97 Run Time: 11:04:40 HMVersion: r.. ,? Data File: TNTDVW10.hc2 .D;!r, .... 13\l ....,; ... , ""::-Ov

SECNO DEPTH C~)SEL CRIWS WSELK EG HV HL OLOSS L-EANK EL:V
Q OLOS QCH QROS ,1.,1 "'p ACh AROB VAl -;1 I!. R-8ANK ELEVr;:..\,,) .. v!.. I\\M

TI~lE \fLOB VCH VROB XNL· XNCH XNR WiN ELMIN SSTA
SLOPE XL08L XLCH XL03R ITRIAL IDe ICONT CORAR TOP~l ID ENDST

*SECNO 3301.000

3301 HV CHANGED MORE THAN HVINS

7185 MINH1UM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3301.000 4.40 1586.70 1586.70 0.00 1588.29 1.58 0.01 0.18 1588.60
1900.0 0.0 1900.0 0.0 0.0 188.3 0.0 15.8 5.8 1588.60

0.10 0.00 10.09 0.00 0.000 0.040 0,000 0.000 !S82,30 17.65
0.016631 1. 1, 1 0 15 0 0.00 60.51 78,15

*SECNO 3400.000

3301 HV CHANGED MORE THAN HVINS

3302 ~JA~NING : CONVEYANCE CHANGE OUTSIDE OF ACCE:PTA2LE RANGEt KRA TIO = 1.40

3400.000 :.. 22 1588.52 1587.71 0.00 1589.49 0.97 1.14 0.06 1~QO ~()
...... '..;1.:,. ....

1900.0 0.0 1900.0 0.0 0.0 240.3 0.0 :6.3 5.9 1589.60
0.10 0.00 7.91 0.00 0.000 0.040 0.000 0.000 1583.30 14.36

0.008472 00 co 99& '/ 5 1\ 0.00 67.09 81.44i / ~ "I, v

:l:5EC1'10 3500.000
3500.000 4 Q'j 1589.22 1588.86 1\ 1\1\ 1,011 ,1 1.29 0.92 0.09 1584.40...-~ v.vv .......- .. v • "'....

1900.0 1591. 9 308.1 0.0 167.3 46.8 0.0 16.8 6.1 1590.70
0.10 o C1 6.58 0.00 0.040 0.040 0.000 0.000 1584.40 15.97"

0.010099 100. 100. 100. 2 15 0 0.00 63.87 79.83

*SECNO 3600.000
3600.000 4.90 1590.40 1589.90 0.00 1591.57 1.16 1.05 0.01 1591.80

1900.0 0.0 1900.0 0.0 o t, 219.7 0.0 17.3 6.2 1591.80.V

1\ " 0.00 8.65 0.00 0.000 0.040 0.000 0.000 1585.50 15.62\I.:':' ~

0.010855 100. 100. 100. 3 11 0 0.00 64.56 80.18

liSECNO 3685.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3685.000 3.04 1598.54 1598.54 0.00 1599.93 1.39 0.00 0.07 1600.00
1900.0 0.0 1900.0 0.0 0.0 200.6 0.0 17.3 6.2 1600.00

0.11 0.00 9.47 0.00 0.000 0.040 0.000 0.000 1595.50 60.94
0.018446 O. O. O. 0 14 . 0 0.00 73.03 133.96



.01K

224.44

215.36

382.41

290.7:0

14 i ,it

147.3E,

147.84

23£· .0?

279.54

225.:'5

226.76

226.%

144.85

227.78

214.83

144.81

AREA

Pa~e 14

468.90

297.28

350.32

247,46

188,02

228.39

188.46

288.01

279.60

28i.52

279.68

201. 34

280,31

201. 30

, 268.76

5.81

5.75

7.68

6.81

VCH

5.83

6.80

6.36

6.61

10.11

6.79

9.44

10.08

7.07

10.09

6.78

9.44

27.63

80.21

47.79

77.84

64.77

e6.20

iO*KS

70.20

58.69

70.15

166.24

165.16

7&.22

69.58

165.34

172.07

Ii2 .15

EG

1550.64

THIS RUN EXECUTED 4NOV97

1551.82

1552.10

1552.75

155C50

15%.50

1559.66

!S59.0C

1559.99

1560.31

1563.15

1564.24

1565.00

1567.25

Tt{TCV~!O .nc2

CRIWS

1548.72

1549.81

1550.91

1552.91

! 556.92

155f·.97

1~:7 .~,(
.. v ..J / ....".

1557.5:

1553.16

1558.56

1558.97

1561.77

1562.54

1563.37

Data File~

CWSEL

1550.271 1550.12

1551.31

1551.38

1551.84

1552.91

1554.92

1558.47

!55gI6~

1559.36

1561.77

1563.53

1564.22

1565.87

2010.00

2010.00

2010.00

1900.00

~900.00

1~OO.00

1900.00

1900.00

~ cr.,~ f\f"l-.. '~' ...- .- ~

1:00.00

1900.0J

1900.00

1900.00

1100.00

1900.00

1900.00

1900.00

~KVmion: 6.52

ELKIN

1546.60

154U·0

1545.70

1546.50

1548.50

1550.50

155~ .10

1 c:t:.~ ~('!...."' ... .., ... ..,

1554090

1557.70

1558.50

1559.30

1562.&0

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

1\ r,f\
v ••/v

0.00

0.00

0.00

0.00

0.00

0.00

ELLC

0.00

c~ .00

" ....... /\

0.00

o.co

0.00

0.00

0,00

0.00

0.00

0,00

0.00

0.00

O f.1\
.Vv

0.00

0.00

ELTRD

0.00

1.00

60.00

~I\ 1\,.,
.. 'v" ....- ~.

XLCH

4NOV97

50.00

260.00

50.00

100.00

so.oo

100.00

100.00

99.00

100.00

100.00

100.00

4.6.2: May 1991

SECNO

740.000

Run Oats:

1000.000

1060.000

1100.000

1200.000

1300.000

1400.000

1450.000

1500.000

1t../\/\ !,!Att.. :"·v"". '- ......

1550.000

1 t r,r, !V,'"
- ",'","....... -,;\1

1700.000

1701.000

1800.000

1900.000

j <:1\1 /If.1\... ,V •• vvv

HEC-2 WATER SURFACE PROFILES

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER IND~CATES MESSAGE IN SUMMARY OF ERRORS LIST

Section 31. T5N. RiE.

SUMMARY PRINTOUT TA8LE 150

I
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I
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.'.;: ;
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lS8.27 147.33

219.66 182.36

240.:: 206.42

AREA .0lK

246.37 213.63

199.75 160.25

251 .27 219.~9

240.13 2%.22

200.60 139.,0

188.07 147.42

198.43 158.i8

191.74 160.2:,

209.5,3 171.21

251.37 219.62

200.30 103.81

201.32 162.00

198.83 159.23

187.98 125.97

Page 150

8.:·5

7.%

9.49

7.91

7 :1I ... _

9.n

8.:4

7.71

4.4 E

7.56

9.58

6.60

9.51

9.51

9.07

9.47

9.44

9.56

9.27

VCH

10.09

10.10

10.11

79 .44

64.12

~ l.t.. ~ 1-" ........- ..

74.84

79.10

84.72

'i(\ i~
.... oJ.:··..

7.4.93

B4.88

335.01

137.55

166.1:

227.50

108.55

123.16

140.58

184.46

130.99

140.57

143.19

142.38

151.48

EG

1568.32

lS84.33

1 C;~C lC.
....... I •• ,

1588.29

1571.93

1583.69

1591.57

1586.89

1526.69

1576.11

1574.71

1599.93

1581.81

1573.30

1579.00

1580.42

1582.87

1590.51

158C58

1577.51

1:'83.97

1570.60

:587.~5

CRIWS

<c;l, II
;. -...

1580.21

1.532.29

1583.65

lS66.57

lS68.91

1583.01

1529.90

15Si.7!

1574.53

1578.82

1582.10

1571.7.1

1577 .43

1575.93

1598.54

1573.13

1582.41

1581.90

1:,82.50

1570.32

1581.02

Data File: TNTOVW10.hc2

C~iSEL

E?f.70

1571.68

1555.25

1570.66

! S8~.. 53

lS81.98

1567 .t~

1598.54

15i3.33

1576.11

1533.08

1582.72

1577.51

1580.39

1579.08

1583.00

1583.41

1574.70

Q

~9:~O.OO

1100.00

19CnJ.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1900.00

1~':O .CO

ELKIN

1562 .SO .

H~Versioii: 6.5i

iC:~'" ?!\
.. w· ..: ••'" "iV

1",iO .,'"_ v I ... '- ...

1582.. ;-0

1585.50

1584.40

1567.30

1568.70

1576.60

1574.40 1900.00

1595.50

1573.00

1575.80

1571.50

1570.10

1578.10

1578.:'0

1564.50

1577.70

1577.50

fi rV'1 rl r.!',..... '.,; ...'

0.00 0.00

0.00 0.00

0.00 0.00

:j .00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0. 00 ~. 00

c~oo 0,00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0,00 0.00

0.00 0.00

. 0.00 0.00

E~EO ELLC

1526.90 1583.90

1586.30 1583,304.00

l.CO

76.00

99.00

3~.00

0,00

35,00

1.00

46.00

100.00

100.00

100.00

100.00

100.CO

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

4NOV~7

S·ECNO

3400.000

3165.000

2000 .000

3600.000

2800.000

2900.000

2100.000

2500.000

3500.000

3685.000

2700.000

3034.000

3080.000

3:01.000

3000.000

2400.000

3084.000

3200.000

3160,000

2200.COO

2001.000

2300.000

Run Date:

+,.
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Run Date: 4NOV97 Run Time: 11:04:40

Section 31. T5N. R7E.

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP

KMVersion: 6.52

DlfKWS

Data File: TNTOVWI0.hc2

Top~nD XLCH

Page 16

740.000 2010.00 1550.27 0.00 0.00 0.00 548.01 0.00

1000.000 2010.00 1551.31 0.00 1.04 0.00 72 .38 260.00

1060.000 2010.00 1551.38 0.00

1100.000 1900.00 1551.84 0.00

* 1200.000 1900.00 1552.91 0.00

* 1300.000 1900.00 1554.92 0.00

* 1400.000 1900.00 1556.92 0.00

* 1450.000 1900.00 1558.47 0.00

1500.000 1900.00 1558.64 0.00

1550.000 1900.00 1558.94 0.00

1600.000 1900.00 1559.36 0.00

1650,000 1900.00 1559.64 0.00

1700.000 1900.00 1559.95 0.00

* 1701.000 1900.00 1561.77 0.00

* 1800.000 1900.00 1563.53 0.00

1900.000 1900.00 1564.22 0.00

* 1901.000 1900.00 1565.87 0.00

* 2000.000 1900.00 1567.64 0.00

* 2001.000 1900.00 1568.91 0.00

2100.000 1900.00 1570.66 0.00

2200.000 1900.00 1571.88 0.00

2300.000 1900.00 1573.33 0.00

2400.000 1900.00 1574.70 0.00

2500.000 1900.00 1576.11 0.00

0.07

0.46

1.07

2.01

2.00

1.55

0.17

0.31

0.42

0.27

0.31

1.82

1.77

0.69

1.64

1.77

1.27

1.22

1.45

1.38

1.41

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

75.82 60.00

67.71 100.00

60.28 100.00

60.34 100.00

60.33 100.00

92.16 50.00

87.03 50.00

85.85 50.00

88.49 50.00

86.96 50.00

85.87 50.00

74.04 1.00

85.82 99.00

85.09 100.00

74.04 100.00

86.99 ·100.00

60.28 l.00

63.07 99.00

61.64 100.00

62.02 100.00

61.81 100.00

61,81 100.00



HMVersion: 6.52

·,':
I
I
I
I
I:>

I
Ii
E'
I
I
I:-p,:.y\, :',

ift:!!"':
I
I
I
r':'''~'

i;¥I!'~[Dt;
.. ~. <' -<

. :>;'<~:~:' ~ ::":,' .',<." : ••,' ~ - ••If·······

Run Date: 4NOV97

SECNO Q

2600.000 1900.00

2700.000 1900.00

2800.000 1900.00

2900.000 1900.00

3000.000 1900.00

3034.000 1900.00

3080.000 1900.00

I 3084.000 1900.00

3160.000 1900.00

t 3165,000 1900.00

3200.000 1900.00

t 3300.000 1900.00

t 3301.000 1900.00

t 3400.000 1900.00

3500.000 1900.00

3600.000 1900.00

* 3685.000 1900.00

Run Time: 11:04:40

CWSEL DIFWSP

1577.51 0.00

1579.08 0.00

1580.39 0.00

1581.98 0,00

1582.72 0.00

1583.08 0.00

1583.41 0.00

1583.00 0.00

1585.28 0.00

1586.50 0.00

1586.53 0.00

1586.45 0.00

1586.70 0.00

1588.52 0.00

1589.22 0.00

1590.40 0.00

1598.54 0.00

DIFWSX

1. 57

1.59

0,74

0.36

(\ "'i\1.-.""

-0.41

2.29

1.22

0.03

-0.08

0.25

1.81

0.70

1.18

8.14

DIFKWS

0.00

0.00

t\ rtf\v. \/\1

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Data File: TNTOVW10.hc2

TOPWID XLCH

01,12 100.00

68,39 100.00

67.05 100.00

68.38 34.00

67 .80 46.00

40.00 4.00

43.00 76.00

88.01 5.00

87.46 35.00

67.06 100.00

60.51 1.00

67.09 99.00

63.87 100.00

64.56 100.00

73.03 0.00

Page 17



WARNING SECNO: 1000.000 PROFILE: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO: 1200.000 PROFILE: CRITICAL DEPTH ASSUMED
CAUn ON SEeliG: i200.000 PROFILE= MINIMUM SPECIFIC ENERGY

CAUTION SteNG: 1300.000 PROFILE: CRITICAL DEPTH ASSUI1ED
CAUTION SECNO: 1300.000 PROFILE= MINIMUM SPECIFIC ENERGY

CAUTION SEeNO= 1400.000 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1400.000 PROFILE= MINIMUM SPECIFIC ENERGY

WARNING SECNO= 1450.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= li01.000 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1i01.000 PROFILE= MINIMUM SPECIFIC ENERGY

~lARNING SECNO= 1800.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTA8LE RANGE

CAUTION SECNO= 1901. 000 PROFILE: CRITICAL DEPTH ASSUMED
CAUTION SECNO: 1901.000 PROFILE: MINIMUM SPECIFIC ENERGY

WARNING SECNO= 2000.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION S[CNO: 2001.000 PROFILE: CRITICAL DEPTH ASSUMED
CAUTION SECNO= 2001.000 PROFILE: MINIMUM SPECIFIC ENERGY

WARNING SECNO: 3084.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO: 3165~OOO PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTAELE RANGE

WARNING SECNO= 3300.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTIONSECNO= 3::01.000 PROFILE: ,,"',T'r: """.1 1"'''0''''' ASSUMEDt".:"\ ... l..;,l-H:.- i.1tl In

CAUTION SECNO: 3301.000 PROFILE: MINIMUM S?ECIF!C ENERGY

t~ARNING SECNO= 3400.000 PROFILE= CONVEYANCE CHANGE OUTSIDE "1'f'~DTA;<! ~ HANGEH"' ........ " I l"i ...... _

CAUTION SECNO: 3685.000 PROFILE= CRITICAL DEPTH ASSUf1ED
CAUTION SEeNO: 3685.000 PROFILE: MINIMUM SPECFIC E~;ERGY

I
·'
••••

1
1
1
1
I
1
I'"
.\tC

<I·. .

~I

·1>,·,,·········
';~\~~~ .;.;;;·::~i.;~::;.>:~:.'

Ie>.
1
I
1

:1····.····.·'.··.·.'.··.'·············'···:: ;"(:}::::/',.:::":

Run Date: 4NOV9i Run Time: 11; 04: 40

SUMMARY OF ERRORS AND SPECIAL NOTES

HMVersion: 6,52 Data FIle: TNTOVlJi O. hc2 18
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G. Wash 11 Water Surface

Profile - HEC 2 Analysis (FIRM 11)

C:\WPDOCS\TONTO\TV-EAS11'DR



~AV!S. CALIFORNIA 956:5-4687
(926) 7:r6-12:)4

t U,S. A~MY CO~?S OF ENGINEERS

* f09 SECO~0 STRE~T. SL!!T~ D

HMVersion: 6.52 Data File: TNTOVW11.hc2

4NOV97~UN DATE

* HEC-2 WATER SURFAC~ PROFILES

HEC2 SIN: 1366000135

I

I
1
I
1
1
1<'"

I. >'.

I
I

x X XXXXXXX XXXXX XXXXX
v v X X v v Xt\ " " /',

X X X X X
XXXXXXX XX'lX X XXXXX XXXXX
X v X v XII I,

X X X X X X
v X XXXXXXX XXXXX XXXXXXXII

.... , , " , .. , ... , ' ' , .' " .
,-•••••• , ••••••.••••••••• r' ••••••.••••• ,., ••••••

. , ,.",., , , .

FULL MICRO-COMPUTER IMPLEMENTATION

••••••• " •• II ••••••••••••••••••••••• ,., •••••••

•••• I ••••••••••••••• , ••••••••• " •••••• , •••••• ,
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37 Brookside Road * Waterbury. Connecticut 06708 * (203) 755-1666

I
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Page

THI~ RUN EXECUTED 4NOV97

Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.52 Data File: TNTOVW11.nc2

Version 4.6.2; May 1991

HEC-2 WATER SURFACE PROFILES

T1Tonto Verde East Extension PreliminarY Drainage Report Segmental Water Surface
T2Profile Model for Wash 11 ApproximatelY from Forest Rd. to East line of
T3 Section 31. T5N. R7E.
T4LO Run Date JulY 31.1997; Revised Oct. 28.1997

Jl ICHECK INC NINV IDIR STRT METRIC HVINS Q '!C:;:j ::"1'\w.... __
'"

0 2 0 0 0 0 0 0 1550.27 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

0 -1 0 0 0 -1 0 0 0

OT 1 2010
ill" 0.04 0.04 0.04 0.1 0.3::"
Xl 740 60 340.1 380.3 f\ 0 f\V v
GR 1551. 5 f\ 1550,6 6,6 1551,4 16,3 1551.1 35,4 1551,2 61.8v

GR 1551.2 89.6 1550,6 125 1550,5 159.5 1550,5 20Z.2 1550.3 232.4,,~ 1549,7 245.8 1548.5 255 1547,1 258 1549,0 267,1 1547.2 271. 7
~K

GR 1548.3 288.6 1549.2 302.8 1547.9 311.4 1547.6 324.1 1548.7 325.7GR 1548.9 340.1 1548.6 350 1547.8 360.5 1546.6 364.1 1546.8 373.6GR 1547.4 374.2 l~'O ~ 380.3 1549.6 405.8 1550.1 448. ,5 1550.6 485.9.. -,."i/ a ",

GR 1550.3 5'25.6 1550.0 542.4 1550.1 572.7 1550.6 6!2 t ~.:: 1 f\ 656.6....; ..<.;.. vER 1551.1 ,01 ? 1550.5 729.7 1550.3 764.4 15,50.2 79?8 ~ 549 .9 819.4
V/ ... .,;

GR 1549.9 826·,3 1549.0 830.6 1550.4 844.1 1549.0 847.3 1548.9 854.3GR 1549.8 861 1550.0 895.1 ~549 .7 C"H l 2550.0 943.2 1549.4 959.1GR 1547.9 969.9 1549.5 976.2 1549.9 (:.(-.:: 1549.9 lC~C)2. 9 1~·47.9 1011.2i",GR 1549.8 1017.7 1550.3 1038.6 1550.3 1067 1550.5 1096. S 1550.6 1108.7

Xl 1000 5 10 "·r ""l f\ 0 0O.J,,, v
GR 1550.0 0 1549.5 10 1545.5 30.1 1544.5 65.1 1549.5 85.2

Xl 1060 5 10 65.8 60 60 60GR 1551.3 0 1550.8 10 1545.i 30.1 1545.7 45.1 1550.8 65.8
QT 1 950
NC 0.04 0.04 0.04 0.1 0:3
Xl 1100 5 10 65.8 40 40 40GR 1552.8 0 1552.3 10 1546.2 30.4 1546.2 45.4 1552.3 65.8

Xl 1200 5 10 65.8 100 100 100GR 1553.2 0 1552.2 10 1547.6 30.4 1547.6 45.4 1552.7 65.8

1:<,_ "".:;

I
I
I
II~;J';t~
. '_." . ~. ,

',2iy".

I~'

I
I
I
I
I
I
I
I
I·i'>;

I
I
I,·,



Run Date: 4NOV97 HMVersion: 6.52 Data File: TNTOVW11.hc2 Page 2

100 100Xl 2300
1554.6

5
o

10 65.8
1554.1 10

100
1549.0 30.4 1549.0 45.4 2554.1 65.8

Xl
GR

1400
1555.9

5
o

10 65.8
1555.4 10

100 100
30.4 45.4 1555.4 65.8

X
,

, 1

GR

1556.6

E,OO
1557.3

5
o

o

10 65.8
1556.1 10

10 65.0
1556.8 10

50
1551.0

100
1551.8

50
30.4

100
30.0

50
1551.0

100
1551.8

45.4

45

1556.1

1556.8

65.8

65

Xl
GR

1600
1558.8

5
o

10 65.0
1558.3 10

100
1553.3

100 100
1553.3 45 65

X'.. 1

GR

GR

Xl

~ -, 1\"
1.! '.1 V

1560.2

1800
1561.8

1801
1563.0

5
o

o

o

10 65.0
1559.7 10

10 65
15(1.3 10

10 75
1~62.5 10

100
1554.8

100
1556.3

15S6. 3

100
30

100
30

35

100
1554.8

100
1556 .3

1 :::t:,t, ";:
.;. ,.' -.' >~ .....

45

50

1559.7

1561.3

1.562.5

65

65

1900
!563.5

5
o

10 75
1563.0 10

100 !00 !00
1556.8 50 1563.0 75

100 100

99 99

yt
r\,;,

GR

Xl
GR

Xl
GR

Xl, .

Xl
GR

X· ~-

2000
1564.0

2001
1566.0

2100
1567.7

2101
1567.7

2200
1569.7

2300
1571.7

2400
1573.7

5
o

o

5

5
o

o

t,
v

5
o

10 75
1563.5 10

~ ,.., i ~ 1\
.;. ..- : ~ ~ \,;

1566.5 10

10 71
1567.2 10

10 63.0
1567.2 10

10 63
1569.2 10

10 63.0
1571.2 10

10 63
1573.2 10

100
1557.3

99
1561.5

1562.5

99
1564.50

100
1566.50

100
1568:5

35

99
33

29

29

100
29

100
29

1557.3

1
1560.8

99
1561.5

1562.5

1564.S

100
1566.50

lOO
1568.5

so

48

48

44

44

44

15£·3.5

1566.5

1567.2

1567.2

1569.2

1571.2

1573.2

75

71

71

63

63

63

63



I
I Run Date: 4NO\l97 Run Time: 11:51:39 HM\lersion: 6.52 Data r; 1~. TNTOVW11.hc2 Page 3I .;. .. c,

I Xl 2500 5 10 63 100 100 100GR 1575.7 0 1575.2 10 1570.5 29 1570.5 44 1575.2 63

I v' 2550 5 10 63 50 50 50
!d
~~ 1576.7 0 1576.2 10 1571 29 1571 . .5 44 < C-I~ ~ 63
t;-;

.::' J...}/ v ,t.

I Xl 2600 S 10 75 50 50 50GR 1578.5 0 1578.0 10 1571 .7 35 1571.7 50 1578.0 75
Xl 2700 5 10 75.0 100 100 100I GR 1579.0 0 1578.5 10 1572 .2 35 1572.2 50 1578.5 75
Xl 2800 5 10 75 100 100 100

I ~;:l 1579.-5 0 1579.0 10 1572.7 35 1572.7 50 1579 75
~"

Xl 2900 5 10 75 100 100 100,..'" 1580 0 1579.5 10 1573 .2 35 1573.2 50 1579.5 75I
uK

Xl 2901 5 10 67 1,
GF 1581 0 1580.5 10 1575.2 31 1579.2 46.0 1580.5 67I Xl 3000 5 10 67 99 99 99GR 1582.2 0 1521 .7 10 1576.4 31 1576.4 46 1581.7 67

I V1 30t2 5 10 72. 4 42 42 42
t.•

GR 1585.1 0 1584.8 10 1576.9 "
0 1576.9 66 .2 158';'8 72 .4

I Xl 3073 5 10 42 31 -51 31GR 1583 1\ 1582.5 10 1577.3 11 1577 .3 41 1582.5 42
v

l

I: Xl 3078 14 10 52 5 5 5X2 1581.4 158H
;-'-~.;'--~" ,,' .."','. GR 1584.4 0 1584.3 10 1577.4 10 1577 .4 20 1581 .4 20
;·;i--",:·',';:. .-::.;::~<

"

1.-. GR 1581.4 21 1577 .4 21 1577.4 31 1581 .4 31 1581 .4 32GR 1577 .4 32 1577.4 42 1584.3 42 1584.4 52.:;
-': "":"','.-,-

Xl 3155 14 10 C~ 77 Ii 77.'~

I X2 1582.2 1585.2
GR 1585.2 0 1585.2 lO 1578.2 10 1578.2 20 1582.2 20GR 1582.2 21 1578.2 21 1578.2 31 1582.2 31 1582.2 32

I GR 1578.2 32 15i8.2 ;,a, 1585.2 42 1585.2 52~~

Xl 3160 5 10 42 5 5 5

I
GR 1584 .8 0 1584.3 10 1578.5 11 1578.5 41 1584 .3 42
Xl 3175 5 10 72 15 ' " 15.!.)

IJlgJf~~;
GR 1585.0 0 1584 .~ 10 1578.7 'f.. 1578.7 66 1584.5 721. ...

I~j~)'
;,' -~.: .-........-.... '.; ~.. ' .

.. ;', ....

I.• :/,



V1 3200 5 10 67.0 25 ~r 25,~.
L~

GR 1584.8 0 1584.3 10 1578.8 31 1578.8 46 1584,3 67
v< 'j"1f'd 5 10 671\1 Jt.. '~Il.

GR 1584.8 0 1584.3 <A 1580.8 16,6 1580.8 66.6 1584.3 73.2,v

Xl 3300 5 <A 67 ~,

99 99LV " '1

GR 1586.S 0 2586.0 10 1582.7 31 1582.7 46 1586.0 67

Xl 3400 5 10 67 100 100 100
GR 1588.4 0 1587.9 10 1584.6 16.6 1584.6 66.6 1587.9 73.2

Xl 3490 9 26. 9 97 90 90 90
G~ 1590.5 0 1590.5 26.9 1590.2 28,8 1585.7 46.2 1585.2 64.6
~K

GR 1586 80.2 1589,9 93.7 1590. 7 97 1591.9 125,8

I'

I
I
I
I
I
I
Ie
I
I
I
1<"

'·.~~~~:::.. ·i~ .'.:, .~~";·- ...,:--i~ •... ;

1:/:",-
I
I
I
(~i~~';';',
I;~~;';);
:....

I'

Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.52 Data File: TNTOVWll.hc2 Page 4



Run Date: 4NOV97 Run Time: 11:51:39 HMVersi0n: ~.52 Data File: Page

SECNO 9EPTH nISE~ C9I~JS !l"'~' l/
~s HV ~~I GLOSS ~-~ANK £~EV

~A:):_:" ~\

td QL02 QCH QR0~ ALO? ACH f:?03 VOL 71 i ,1-, R-5 Ar~K ELEV: ;;,~;

TIME VLOB VCH VR08 XNL XNCH XNR fF'! WEN SSTA
S,~ 00:: XL08L V! r-w XLO?R ITRIA~ IDC ICONT CORAP TOPl'ilID END~: T/ .... \.':1

~·c;c!':r ~
"" . . ·...i • .;.

CRITICAL DEPTH TO 2£ CALCULATED AT ALL CROSS SECTIONS



1300.000 4,15 1553.15 1552.62 0.00 1553.96 0.B1 0.50 0.14 1554.10950.0 0.0 950.0 0.0 0.0 131.2 0,0 1 A 0.4 1554.10J..~

0.01 0.00 7.24 0.00 0.000 0.040 0.000 0.000 1549.00 13.800.010286 100. 100. 100. 2 14 0 0.00 48.21 62.00

14C'O.000 4.04 1:154.34 1554.34 0.00 lS55.S3 1.18 1.34 0.11 1555.40950.0 t. t! 950.0 0.0 0.0 109.0 0.0 1.7 0.5 1555.40v,v

0.02 (~ t,(l 8.72 0.00 0.000 0.040 0.000 0.000 1550.30 14.22v. V""

0,018038 100. lOOi 100. 0 8 A 0.00 46.33 60.55v

~~I'~.lfl DEPTH CWSEL CQIWS WSELK EG HV 1-1' OlOSS L-8ANK ELEV'" ... i",,~V
.I~

Q OLOS QCH OROB "t "iP. ACH AROB VOL T!IA R-BANK ELEVM... v"" !VojM
TIt1E VLOS VCH VROS XNl XNCH XN,~ WiN WlIN SSTASLOPE XL02L \'1 ('Ii XLOER T T .... T" I IDe ICONT CORAR TOPWID ENDST1I .... l"..,. .t1l\J..Hl..

6PageTNTOVW11.hc2

0.21 0.03 1552.20
1 1 0.3 1552.70

0.000 1547.60 2~2i

0,00 63 f-,,,"< 65.80• ,~.•!

Data file:

0.0
0.34

0.000
o

KR ,4 T! 0 = 0.54

~ 1 201.4

2 11

0.00 1553.32

0.040 0.040

0,28 FEET

1200.000 5.38 1552.98 { 1"'''' ~ .181. :': 1
950.0 "':! .3 946.7 r, r,

"
"

0,01 .,08 4.70 0.00
0.002989 100. • 1\(\

~I\".;.\,/V. ... ".',,'.

Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.52

3302 WliRNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRA TIO = 1.51

1100.000 6.64 1552.84 1549.95 0.00 1553.07 0,23 0.22 0.15 1552.30950.0 1.9 948,1 0.0 2.9 246.3 0,0 0.5 0.2 1':'52 300,00 0.65 3.85 0,00 0.040 0.040 0.000 0,000 154(,,20 0.000,001567 ~o. AO. to. 3 19 0 0.00 65,80 65.80

3301 HV CHANGED MORE THAN HVINS

tSECNO 1200.000
3280 CROSS SECTION 1200,00 EXTENDED

tS~CNO 1300.0DO

3202 I~ARN=NG: C0NvEY4NC~ CHANGE OUTS=D~ OF ACCE?T~ELE ~ANSE.

*5ECNO 1400.000
7185 MINIMUM SPECIfIC 2N~RGY

3720 CRITICAL D~PTH ASSUMED

:tSHNO 1450.000

I
I
I
I
I
I
I
I
I·
I
I
I
I", .."",.
I
I
I

W~¥J ..~.····
1M;··

! I'
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Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.52 Data Fi 1€< TNTOVWll.hc2 Page 7

SECNO DEPTH CWSEL CRIW5 WSELK ~~ HV Hi GLOSS L-BANK ELEV:'0

Q OlOS OCH OROB ALOS ACH AROS VOL T~;A R-BANK ElEV
TIf,lE VLOB VCH VROB XNL XNCH XNR WTN ELt1IN 55TH
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

30 f\1 HV CHANGED t10RE THAN HVINS;,V"

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRA TIO = 1.57

1450.000 4.49 1555.49 1554.62 0.00 1556.13 0.64 0.55 0.05 1556.10
950.0 0.0 950.0 0.0 0.0 148.3 0.0 1.9 0.6 1556.10
0.02 0.00 6.40 0.00 0.000 0.040 0.000 0.000 1551.00 12.41

0.007362 SO. 50. SO. 2 11 0 0.00 50.97 63.39

*SECNO iE'OO. 000
1500.000 4.43 1556.23 1555.42 0.00 1556.89 0.67 0.76 0.01 1556.80

950.0 0.0 950.0 0.0 0.0 145.1 0.0 2.2 0.7 1556.80
0.02 0.00 6.55 0.00 0.000 0.040 0.000 0.000 1551.80 12.27

0.007818 100. 100. 100. 2 15 0 0.00 50.46 62.73

*SECNO 1600.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = fi l.Pv, '.1,)

1600.000 3.68 1556.98 1556.92 0,00 1558.1.5 1.16 1,10 0.15 1558.30
950.0 0.0 950.0 0.0 0.0 109.7 0.0 o • 0.8 1558.30L.~

0.03 0.00 8.66 0.00 0.000 0.040 0.000 0.000 1553.30 15.25
0.016751 100. 11\(\ 100. 0 15 0 0.00 ,14. :,0 59.75.. ;I" •

*SECNO 1700.000
1700.000 3.B8 1558.68 1558.41 1\ 1\1\ 1559.66 1" ca: 1.49 0.02 1559.70v I \i"v' ..... , ) v·

950,0 1\ r, 950.0 0.0 0.0 1!9.6 f\ 1\ ? Q 0.9 1559.70v.v ii.v ,:.. ....:
0,03 0.00 7.94 0.00 0.000 O,OtO 0.000 0.000 1554.80 14,16

0.013369 100. 100. 100. 2 8 1\ 0.00 46.0 £0.84v

*:·EC~~O 1800.000
1800.000 oj if, 1560.04 ~rrQ 0") 0,00 1561.15 1 <~ 1.45 0,04 1561.30"';,/'t 2. :").J ~ • .' t- ot • .!.~

950.0 0.0 950.0 0.0 0.0 111 .9 0.0 3.0 1.0 1561. 30
0.03 0.00 8.49 0.00 0.000 0.040 0.000 0.000 1556.30 15.05

0.015875 100. 100. 100. 2 11 0 0.00 44.89 59.95..!..l.



*SECNO 2000.000
2000.000 4.83 1562.13 1560.91 0.00 1562.64 0.50 0.56 0.00 1563.50

950.0 0.0 950.0 0.0 0.0 167.0 0.0 3.7 1.3 1563,50
0.04 0.00 5.69 0.00 0.000 0.040 0.000 0.000 1557.30 15.49

0.005361 "'\1) 100. 100. ~ 15 0 0.00 54.02 69.51lv\,. ~

*$W1O 1900.000

3302 iJARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.49

1900.000 4.73 1561.53 1560.41 0.00 1562.07 0.54 0.84 0.04 1563.00
950.0 0.0 950.0 0.0 f\ f\ 161. 3 0.0 3.3 1.1 1563.00v.v
0.04 0.00 5.89 0.00 0.000 0.040 0.000 0.000 1556.80 15.92

0.005889 100. 100. 100. 2 11 0 0.00 53.17 69.08

c:.; .,,~! ....\ DEPTH Ci!SEL I'U!i~ WSE~K £G HV HL GLOSS L-EANK £lEV..... ::. .... ;\l,J ..... 1\.:.,W""

Q QLO~: QCH QF~OB ALOS ACH AROB VOL iWA R-BANK [LEV
TIME VLOE \leH iROS XNL XNCH XNR WiN ELMIN SSTA
SLOPE XL02L XLCH XLOBR ITRIAL IDC ICONY CORp,K TOPWID ENDSY

~S,ECNO
", (, r, ~ {"{if\
.lQ'J.l. • V ',,' v

leOl (',fin 3.92 1:'60.22 1551.92 0.00 .:. :':.:. .:8 O. 97 0.01 0,02 lS62.S0.1I,;"

950.0 0.0 i50.0 o (, 0.0 120.3 0.0 3.0 1 .0 1S62 .50.v

0.03 0.00 7.90 0.00 0.000 0.040 0.000 0.000 15%.30 19.24
0.013091 , , , 4 8 0 0.00 46 .53 65 .76" ~ .

8Pa~eTiHOVW11. hc2

1564 I."': 0 "~A 15:-5 64 1.22 1\ ," 1\ . i"': 1566 50J.1L v .\.' .. v

0.0 f\ ,0 07 0 0 0 i 1 .3 1566 .50v v
" J

0.00 ,0 .O(;() 0 040 0 000 !\ ',,',1\ 1 r.tJi 80 18,41,'J 1/

1 tl ., 0 1\ 1\1) Li , !2 :t~v ',.'v

Q!:'"A r-, O,(J 950,0.' ,.IV. \)

0 04 0.00 :3.B8
0.018021 - 1

Run Date: 4NOV97 Run Time: 11:51:39 HMVeTslon: 6.52 Data File:

*SECNO 20C: ,JOO

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2001.000 3.62 :5£4.42

3302 HV CHANGED MORE T~~N ~v:~S

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEDTA2LE RANGE. KRATIO = 1,67

:t:SECNO 2~OO.000

I
I
I
I
I
I
I
I
I
I
I
I·

.. .

I.·x,.
I
I
I

I
"',':,'·,<



I'
I
I
I
I
I
I

I"
I·
I
I
I'~""

I,~~.,.

I
I
I

Run Date: 4NOV97 Run Time: 11:S1:39 HMVersion: 6.52 t\ ... ~ .... ;:-; 1a •
TNTOV~!1!·,hc2 Page 9;'.l:,:~ ~ , .... ~. ,

SEeNO 0E~T~ ~II~~I CRIWS ~JSELK
r~

~JV HL O~OSS ~-2ANK E~EV-...f,-.':'" ;.. :'0

Q G~08 1'1"'"
QRO~ ;;~l;~ I..'l! ARCS' VO~

"!"I!.A
P.-~ANK E~EV'-::U~ i""i-...,; ~Wl;

TIME V~08 I!CH \lROS V~lI V~.!('l-{ XNR WiN E~M~N CC"'A;'\i~L : ....:\".,j ..;",':"1

SLO~'E XL03L XLCH X~:)2R ITRIA~
Tr-,t' ICONT COR;~P: ;-OPtl.1ID :NDST.. ~. \."

2100.000 t.63 1:,(,6.13 1565.11 0.00 15f,~.71 0.58 1.00 0.06 1:,(,7.20
9S0.0 0.0 950.0 0.0 r, 1\ 155.9 1\ 1\ 4.0 ~ I, 1567.20>l,V V,\,i ,;. ,I.!

0.05 0.00 6.09 0.00 0.000 0.040 0.000 0.000 1561. 50 14.32
0.006460 99. 00 99. 2 5 0 0.00 52.36 66.68Ii.

*SECNO 2101.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2101.000 3.61 1566.11 1566.11 0.00 1567.34 1.23 0.01 0.20 1567.20
950.0 0.0 950.0 0.0 0.0 106.8 0.0 4.0 1.4 1567.20
0.05 0.00 8.90 0.00 0.000 0.040 0.000 0.000 1562.50 14.41

0.018146 1 • 1. 1. 0 15 0 0.00 44.18 58.59

*SECNO 2200.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRIT ICAl DEPTH ASSUMED

2200.000 ~ t.1 1~,68al1 1568,11 0.00 1~169.34 1.22 1.79 0.00 1569.20
950.0 to., t\ 950.0 0.0 0.0 107.0 0.0 4.3 1.5 1569.20""'II'

0.05 0.00 8.88 0.00 0.000 0:040 0.000 0.000 1564,50 14.39
0.018034 99. 00 99. 0 5 0 0.00 44.22 58.61" .

*SECNO 2300.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2300.000 3.61 1570.11 1570.11 0.00 1571.34 1 "'}"l 1.80 0.00 1571.201 • t..t..

950.0 0.0 950.0 1\ 1\ 0.0 107.0 0.0 4.5 1.6 1571.20V.V

0,05 0.00 8.88 /\ f\/\ 0.000 0.040 0.000 0.000 1:.66.50 14.39'Ii .\lv

0.028058 100. 100. 100. 0 5 0 0.00 44.21 58.61

*~'[cNO 2400.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSU~~ED

2400.000 3.61 1572.11 11:.~" 11 0.00 1573.34 la23 1.81 0.00 1573.20lJU •• 1

950.0 0.0 950,0 0.0 0.0 106.9 0.0 4.8 1.7 1573.20
0.06 0.00 8.88 0.00 0.000 -0.040 0.000 0.000 1568.50 14.40

0.018073 100. 100. 100. 0 5 0 0.00 44.21 E,9 .60



Run Data: 4NOV97 Run Time: 11:51:39 K~iVersion: 6.52 Data Fila: TNTOVW11.nc2 10

SECNO DEPTH CWS:L CS:: k:; !".''-! !! EG HV HL OL 0SS : -2~~'~!< ~L£V',<\C;.J,

Q Q~O? eCH QPO~ 6[ 08 :';~~ AR02 VOL TPA P-8~~JK EL~\I

TIME VL08 VCH VROB y,'1 Xi\CH YNR W.TN ELMrN :·STA11,'",,-

SLOPE XL02~ XL f" X~Cl?R ITF::~~ r ~.' r f" tI ~.r'j"

CO~_4k' TCi,t!V![) :}'~:. T-~ -. - \/;~ I

3720 CRITICAL DEPTH ASSUMED
2500.000

9-50.0
0.06

0.018073

3.61
0.0

0.00
100

950.0
8.88
1 (It,
1v,;/.

0.0
0.00
100.

0.00 1.575.34
0.0 1(\£ 9

0.000 0.040
.,,

1.23 1.81 0 00
0.0 5.0 1.8

0.000 0.000 1570.50
o 0.00 44.21

!575.20
14.40
58. £0

:tSECNO 2550.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2550.000 3.61 1575.11 15i5.11 0.00 1576.34 1 A"l 0.90 0.00 1576.201.(. ...

950.0 0.0 950.0 0.0 0.0 106.9 0.0 5.1 1.8 1576.20
0.06 0.00 8.88 0.00 0.000 0.040 0.000 0.000 1571.50 14.40

0.018073 50. 50. SO. 0 5 0 0.00 44.21 58.60

*SEC~O 2600.000

3301 HII CHANGED MORt THAN HIiINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.66

2600.000 4c63 15i6.33 1575.33 0,00 1576.91 0.59 0,51 0.06 1578.00
950.0 0,0 950.0 0.0 0.0 154.7 0.0 5.3 1.9 1578.00
0.06 0.00 6.14 0.00 0.000 0.040 0.000 0.000 1571.70 16.61

0.006537 :0. 50. SO. 2 5 0 0.00 51. 77 68,39

*SECNO 2700.000
2700.000 4.80 2577 .00 1575.82 0.00 1577.52 o ;;? 0.61 0.01 1578.50

950.0 0.0 950.0 0.0 0.0 163.4 0.0 5.6 2.0 1578.50
0.07 0.00 ~.0.l. 0.00 0.000 0.040 0.000 0.000 1572.20 15.96

0.005637 100. 100. 100. 3 15 0 0.00 53.09 69 .04

*SECNO 2800.000
2800.000 4.87 1577.57 1576.33 0.00 IS7B.07 0.50 0.55 0.00 1579.00

950.0 0.0 950.0
~

0.0 0.0 167.2 0.0 6.0 2.1 1579.00
0.07 0.00 5.68 0.00 0.000 -0.040 0.000 0.000 1572.70 15.67

0.005293 100. 100. 100. 2 15 0 0.00 53.66 69.33



Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.52 Data File: TNTOVW11.hc2 Page 11

SECNO
o
mlE
S~OPE

DEPTH
OL08
VLOB
XLOBL

CWSEL

XLCH

CRWS
QROB
VROB
XL02R

WSELK
ALOE
XNL
ITRIA~

,-/"
~Q

XNCH

HV
AROB
XNR
ICONT

'"n:..
VOL
WTN
CORAR

OLOSS

WEN
TOPWID

L-8riNK ELEV
R-8ANK ELEV
SSTA
ENDST

:tSECNO 2900.000
2900.000

950.0
0.08

0.005109

"S~CNO 2901.000

4,91 1578.11 1576.83
0.0 950.0 0.0

0.00 5,61 0.00
100. 100. 200.

0.00 lS78.59
0.0 169.4

0.000 0.040
15

0,49
0,0

0.000
o

0,52
6.4

0.000
0.00

0,00

1573,20
53.98

J579,50
15,51
69.49

3301 HV CH~NGED MORE THAN HVINS

7185 MINIMUM SPECIfIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2901.COO
950.0
0.08

0.019648

5.22 1580,42
0.0 950.0

0.00 8.32
1 1

1580.t2
0.0

0.00

O,0:) 158149
0.0 114.2

0.000 0.040
o 8

1.07
0.0

0,000
o

0.01
6.4

0.000
0.00

0.18., .,
~ • ..J

55.35

1580.50
1580.50

1(\ '".1")_v, ...·...

65.68

3280 CROSS SECTION 3000.00 EXTENDEO

3301 HV CHANGED MORE THA~ HVINS

0.15 t:::

3302 WARNING: CONVEYANCE CHA~GE OUTSIDE OF ACCEPTABLE RANGE. KRATIO:: 2.47

3000.000
950.0
0.08

0.003209

*SECNO 3042.000

5.46 1581.86
0.1- 949,9

0.37 4.77
99. 99.

1580.02
0.0

0.00
99.

0.00
0.2

0.040

1582.21
199.3
0.040

19

0.35 0.64 0.07
0.0 6.8 2.4

0.000 0.000 1576.40
o 0.00 59.98

1581. 70
1581.70

7.02
67.00

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO:: 1.70

3042.000
950.0
0.09

0.001112

5.23 1582.13 1579~10

0.0 950.0 0.0
0.00 3.36 0.00
42. 42. 42.

0.00 l582.30
0.0 282.7

0.000 0.040
2 18

0.18 0.07 0.02
0.0 7.0 2.5

0.000 0.000 1576.90
o 0.00 58.20

1584.&0
1534.80

12.10
70.30



3370 NORMAL BRIDGE. NRD= 0 MiN ELTRD= 1584.40 MAX ELLC= 1581.40

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 0.47

12

O,23 F~~T

Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.:'2 Data rile: TNTOVWll. hc2

SECNO DEPTH CWSEL CRIWS WSELK EG :-!\! ;f! OlOSS L-BANK E~EVi.l 11~
(I

~L08 OCH QR'OB ALOE ACM AR08 vo~
Til}.. R-BANK ELEV" ! L~KTIME VLOE VCH VROB XNL XNCH XNR WTN ElMIN SSTASLOPE XlOBl VI ~I-j XlOBR ITRIAL roc ICONT CORAR TOP4!ID ENDST1;(... \""

3078.000 4.29 1581.69 1580,54 0.00 1582.67 0.97 ,~ 1\( 0.08 1584.30v. \.(',;
950.0 0.0 950.0 r, (I 0.0 120.0 0,0 7.2 2,5 15B~ .40\/.\;

0.09 0.00 7 .".... 0,00 0.000 0.0<10 0,000 ).000 :577.40 10.00
."!i.

0.028224 :' 5 5 11 0 -9,37 32.00 42.00

3155 .000 r E· i :583 87 1 :,21 it (I .00 15S4 .84 0 97 , .17 0 00 ~ ,." ~ .20
;..r

•.,''"! ,,; .:. :l::l:50 :) (' .0 SSO .0 0 ,\ r, (I :20 (I 0 1\ i t 2 5 lS85 'r,.\, :,) V oJ .J Lv0.09 0,00 7.92 1\ I\fI 0.(l00 1\ .040 1\ 1\/1:11 1\ .000 1SiS ~I\ ~ l\ 00V ,,.v
.....- " \' ',:'~ ,. .'v ~ \.-'0.026224 7i 77 77 ~ <" 1\ -53 32 3'2 (\.' 42 (I {I.;.0:

,/,,'

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 0.42

3073.000 4.51 1581.81 1580.41 0.00 1582.53 0.72 0.07 0.16 1582.50950.0 0.0 950.0 0.0 0.0 139.4 0.0 7.2 2.5 1582.500.09 0.00 6.81 0.00 0.000 0.040 0.000 0.000 1577.30 11\ 1')lV •• ..;0.006194 31. ~1 ~1 " 14 (I 0.00 31. 74 41 P7,,'.!.. 'w'~ • L OJ ..l.. VI

*SECNO 3078.000

~SECNO 3073.000

3301 HV CHANGED MORE THAN HVINS

iSECNO 3155.000

3280 C?OSS SECTION 3160.00 EX;E~DED

3301HV CHANGED MORE THAN HVINS

I
I
I
I
I
I
I
I:
I
I
I
I,:······
r~·~:·~:~~.<· ~.:.-}.::;;':: ~-

1<:, .•••...

I
I
I

Irji"~~
;:~:.~,.{:.\: ,"

I·t



.C·._,'·'":

"

I·

I
I
I
I
I
1-
1-.<
'1<

I
I
1'·-."._._:.~- ~ .

:,:(~... ~:.:<-"- ,-- ...~::J).,_: ~ ,t

:.-':'." .

I.;<:,~/,·,,,,,

I
I
I-

I?'

Run Date: 4NOV97 Run Time: 11: 51: 39 HMVersion: 6.52 Data File: TNTOVW11.hc2 Page "1..:

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-8ANK ELEV('l QL08 QAl./ QROS ALOS ACH AROB VOL TWA R-BANK ELEV
.. c"
TIME VLOa liCH VROS XNL XNCH XNR WiN EL~nN ~~:A

',., rtSLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CO,RA,R TOPWID ENDST

3302 ~JARNING : CONVEYANCE CHANGE OUiSI0f t,C' ACCEPTABLE RANGE, KR,; TIO = 3.3jVl

3160.000 6.03 1584.53 1581.62 0.00 1584.93 o At, 0.03 0.06 15,84.30.'1V950.0 0.2 949.8 0.0 0.5 187.3 0.0 7.4 2.5 1584.300.09 0.45 5.07 0.00 0.040 0.040 0.000 0.000 1578.50 5.320.002539 5. ~l • 5. ') 11 0 0.00 36.68 42.00.::.

*SECNO 3175.000
3280 CROSS SECTION 3175.00 EXTENDED 0.35 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE ~- ACCEPTA8LE RANGE. KRATIO = 2.04Vi

3175.000 6.16 1584.85 1580.90 0.00 1584.97 0.12 0.02 0.03 1584.50950.0 0.4 949.6 0.0 i ? 346.8 0.0 7.5 2.6 1584.50.l.~

0.09 0.29 2.74 0.00 0.040 0.040 0.000 0.000 1578.70 2.900.000607 i " .~ , I:
2 18 0 0.00 69.10 72.00

l~. Lv. i ..' •

_.',."·I""'/_I.r('l 3200.000.".. " ::.. ". i~ \"J

3280 CROSS SECTION 3200.00 C'v"rF'~t!'\j:"~\ 0.47 FEET1../\ i _i~V_V

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.53

3200.000 5.97 1584.77 1582.45 0.00 1585.05 0.28 0.03 0.05 1584.30950.0 1.4 948.6 0.0 2.2 224.7 0.0 7.7 2.6 1584.300.10 0.66 4.22 0.00 0.040 0.040 0.000 0.000 1578.80 0.620.002164 25. ~~ 25. 2 14 0 0.00 66.38 67.00
.::., .

tSECNO 3201.000
3280 CROe.;:: :~;~"'ION 3201.00 EXTENDED 0.47 FEET

3201.000 "','" 1584.77 1582.98 0.00 1585.05 0.28 0.00 0.00 1:·84.30
';'.;1

950,0 1 , Q09.3 39,2 2.2 213,2 14.7 7 .7 2,6 1580.80
l.·.}

0.10 0,68 L ~~ 2.68 0,040 o.C!40 0.040 f\ "'1\1\ 1:'S0.BO 0.60
: ,L.'

\:','V\.'\.'0.0022% 1
" " 0 13 0 0.00 '2.60 7? ')(\



~( rvv. ,I

87.87

1590.70
1590.50

o 0.00 51,39

Data File: TNTOVWl1.hc2

1.11 0.92 0,17
0.0 8.i 3.0

0.000 0.000 1585.20

';', ~

~:. t.. • ~

0.040
8

1589.32

o

0.0
0,0000,00

S·O.

lS8S.95 0,00 1586,99 1,05 0,50 0,23 1586,00
0.0 0.0 115.8 n f\ 8,1 2.8 1586 ,00•• V

0.00 0.000 0.040 0.000 0.000 1582,70 10.34
99, 0 15 0 0.00 56.32 66,66

1588.22

90.
8.450.00

90.
0.11

SEeNO D~PTW Cf:SE~ eRIk!) j!:-~LK r:: ~:V HL DL 055 , - ~~.NY.
-, ~"- :-. f\!

.~ (I" no .'"'.('\..! ('1:"/",,
A~Cl~ AC:! ,,~·('IP

VO~ TI·}A 2-e~~i~: ;:~ ;l,J~ 1;-' _\,/~
M.. V...:

TI ~~E VLCe VCH \lRO? iN! XNCH y~~p WN E:~!1I~~
((TA..... ,;'.

(I r,D!=' XLOeL X~C~ Yl ('!oc I:.C;IA~ r[')t !CO~: CeF;pj~- T0?;,:~:c :;\:~:,T
'-' ... v, _ n_'.... ;.. .•

950.0 0.0 950,0
0.10 0.00 8,21

0.018893 99. 99.

0.018544

.. t:: ('''-I(i .., ~)I\I\ I\II!'." .-~ -,..-;~',,) ..' ... vv • -~. ',.....,.

3?Cl HV CHANGED MORE T~AN HVIN5

7185 MINIMUM SPECIFIC ENERGY
3720 CRrTrCA~ DEPTH ASSU~ED

3300.000 3.25 1585,95

*SECNO 3400.000

3302 WARNING: (ONVE YMiCE CHANGE OUTSIDE OF ACCEPTA8LE RANGE. KRATIO : 1.70

3400.000 2.95 1587.55 1586,1i 0.00 1588.08 0.53 1.03 0.05 15-87.S0950.0 0.0 718.7 31.3 0.0 156.0 -5.7 5.4 2.9 E'84.600.10 0.00 S QQ 3.60 0.000 0.040 0.040 0.000 1584.60 10,71'V 0-";/

0.006499 100. 100. 100. 2 14 0 0.00 6U9 72.49

3301 HV CHANGED MORE THAN HVINS

*SECNO 3490.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3490.000 3.02 1588.22
950.0 0.0 950.0

I
I
I
I
I
I
I
I
'I
I
I
I··

I·;, ...>"

I
I
I
I':'::":'"

.f;~~rt:J
I"



254.43

70.73

.01K

224. 44

73.40

159.2(

240.02

82.16

!73.75

75.40

1 ~ f's 7?.. _ v • 1 __

83.03

107.~5

70.75

123.80

129.75

118.20

AREA

131.!8

Page 15

287.50

249.1 Y

468.90

191.97

204.48

108.95

!45.09

10972

11:51:39

119.65

111. 90

120.27

162.30

166.98

107.00

155.92

VCH

5.81

7.24

3,85

7.04

8.72

6.40

8,f,(,

10.49

7.94

8.49

7.90

5.89

5.69

8.88

6.09

10*KS

15.67

62.41

80.20

29.89

102.86

180.38

58.89

53.61

167.51

133.69

64.60

130.91

158.75

180.31

THIS RUN EXECUTED 4NOV97

1552.71

1550.64

15.53.32

EG

1550.76

1553.07

1553.96

1556.13

1555.5?

15%.2?

1558.15

1561.15

1561.18

1562.07

1562.64

1565.64

1566.71

TNTOVW11.hc2

1551.00

1550.20

154B.91

CRIWS

1549.95

1551.18

1554.?t

1554.62

1556.92

1558.41

1559.92

1559.92

1%0.41

1560.91

1564.42

1565.11

Data File:

1550.27

1549.99

1552.84

1551.00

niSEL

1553.15

15:·2.98

1555.49

1554.34

1556.2:

1556.98

1558.68

1560.04

1560.22

1561. 53

1562.13

1564.42

1566.13

950.00

950.00

950.00

Q

2010.00

2010.00

950.00

2010,00

950.00

950.00

950.00

950.00

950.00

950.00

950.00

950.00

950.00

HMVersion: 6.52

1546.60

!549.00

1St? .:0

ELKIN

1546.20

1545.70

1544.50

1550.30

1551. 00

1551.80

1553.30

1554.80

1556.30

1556.30

1556.80

1557.30

1560.80

1561.50

f1 1\1\v • ,~;'..'

0,00

0.00

0.00

0.00

f1 f1f1
1.1, ......'

0.00

0,00

0.00

ELLC

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0L00

0.00

0.00

0.00

0,00

Run Time: 11:51:39

0.00

0.00

0.00

0.00

0.00

ELTRD

0.00

0.00

0.00

0.00

0.00

_0.00

4NOV97

40.00

60.00

1.00

0.00

50.00

XLCH

0.00

1.00

100.00

100.00

100.00

100,00

100.00

100.00

100.00

99.00

100.00

100.00

4.6.2; May 1991

Run Date:

740.000

1100.000

1000.000

1060.000

SEe NO

1200.000

1300.000

1400.000

1450.000

1500.000

1700.000

Version

HEC-2 WATER SURFACE PROFILES

1800.000

1801.000

1900,000

2000.000

2001.000

2100.000

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Section 31. T5N. R7E.

SUMMARY PRINTOUT TABLE 150
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Run Time: 11:51=39 HMVersion: 6.52

67.77

70.66

70.&6

117.S0

70.69

70,66

70,74

56.-55

70.52

126.54

;,6.55

130.58

132.91

69.76

69,12

167.70

120.71

284.95

385,53

188.54

20~ .2~

117.84

198.26

106.95

106.98

AREA

163.38

206.79

107.03

106.95

154.71

106.95

167.21

Page 16

169.40

111..20

282.75

120.00

120.00

?42,07

187.84

226.95

230.03

115.77

164.70

112.40

8.88

6.14

8.88

8.88

8.88

8.90

5.61

5.81

5.68

4,77

VCH

8.32

6.81

7.92

3,3~

7,92

2.74

4,27

5.89

8.21

8.45

180.34

51.09

10tKS

52.93

56,37

181.46

S Oi

65.37

180.58

32,09

5! ,94

180.73

180.73

180.73

22.96

64.99

196 ,48

282.24

282.24

188.93

185.44

1571.34

1S69,34

1576.34

:573.34

EG

1576.91

1578.59

1577,52

1578,07

1581.1.9

lS-S2.:0

1-582.21

!S.s2.6i

1584.84

1585.05

1585.05

1586,99

1588,08

1575.82

1572.11

1574.11

1566.11

1576.83

CRIWS

1570.11

~580.02

1';7~ ??
-.",1", ..... "

1576.33

1568.11

1575.11

1580.42

1580.L1

1579,10

~581'(2

1 c;/\ :;J'l- ..

1581.34

1582.45

1582.98

1585.95

1586.77

:588.22

1574,11

1575.11

CWSEL

1572,11

1568.11

1570.11

1566.11

Data File: TNTOVW11.nc2

1577.00

1577.57

1578.11

1581.81

!582.13

; 581.&9

1SS?,7

1584.i7

1584.77

1585,95

1587.55

1588.22

950.00

950.00

950.00

950.00

950,00

Q

950.00

950.00

950.00

950.00

950.00

950,00

95C.OG

950.00

qr.~ f\.~
.- -.'V. vv

950.00

950,00

950.00

950.00

1572.iO

1573.20

1571. 50

1568.S0

1566,50

1570.50

1571.70

1572.20

1562.50

1575,20

1576.40

1576,90

1577.40

1-578.20

~578.50

1578.70

1578,80

1584.60

1580,80

1582.70

1585.20

0.00

0.00

0,00

0.00

O ,v\
.vv

0.00

~.oo

0.00

0.00

0.00

0,00

0,00

0.00

0.00

0,00

0.00

I) M\
" • vv

0.00

ELLC

0.00

E81.40

1582.20

0.00

0,1)0

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0,00

/\ !\(\
..;,'-.:',1

0,00

0.00

0.00

f\ !\(\
....-." ..'

0<00

ELTRD

0.00

0.00

0.00

1:·85.20

1584.405,00

1.00

5.00

~oo.oo

99.00

99.00

1.00

50.00

1.00

XLCH

50,00

100.00

t2.00

100,00

77.00

100.00

25,00

100.00

100.00

4NOV97

99.00

90.00

100.00

2300.000

2500.000

2600.000

2200.000

2700.000

2550.000

2800.000

2101.000

2400.000

Run Date:

SECNO

3042.000

2900.000

2901,000

3000.000

?073,OOO

3078.000

3155.000

3160.000

3175.COO

3201.000

3200,000

3300.000

3400.000

3490.000

I
I
I
I
I
I
I·
I·
I·····' :t

I
I
I ./.;

"'- '.'.:.:;
. ,

.::.:;:~~ ~~~\.'~::.~\'::J

I;;:e:

I
I
I
Ii]

I~
i~:::<j



SUMMARY PRINTOUT TA2c: 150

Section 31. T5N. R7~.

740.000 2010.00 1550.27

1000.000 2010.00 1549.99

1060.000 2010.00 1551. 00

Page 17Data file: TNTOVW11.hc2HMVersion: 6.52

DlfWSP )IF~iSX DIFKW$ T0PWID X' r-"'....I,In

0.00 0.00 ,,\ ",I'} 548.01 0.00v.vv

0.00 -0.28 0.00 85.07 0.00

0.00 1.01 0.00 59.76 60.00

0.00 1.85 0.00 65.80 40.00

0.00 0.13 0.00 63.63 100.00

0.00 0.17 0.00 48.21 100.00

0.00 1.19 0.00 46.33 100.00

0.00 1.15 0.00 50.97 50.00

0.00 0.74 0.00 50.46 100.00

0.00 0.76 0.00 44.50 100.00

0.00 1.70 0.00 46.U 100.00

0.00 1.36 0.00 44.89 100.00

0.00 o 1P 0.00 46.53 1.00

0.00 1.32 0.00 53.17 100.00

0.00 0.60 0.00 54.02 100.00

0.00 2.22 0.00 44.18 1.00

o ()fI 1 ~1 0.00 52.36 99.00... .J. .11.

0.00 -0.02 O.CO 44.18 1.00

0.00 2.01 0.00 t4.22 99.00

0.00 2.00 ,~ ,..." n '1 100.00v.V\J .,."T.,- ..

0.00 2.00 0.00 (4,21 100.00

0.00 2.00 0.00 t~ ~1 100.00. 't ." ~

0.00 1.00 0.00 .q .21 50.00

0,00 1 '1 0:00 51. 77 SO,OO- .1."

Run Time: 11:51:39

Q

4NOV97

950.00 1552.84

950~OO 1552.98

950.00 1553.15

950.00 1554.34

950.00 1555.49

950.00 1556.23

950.00 1556.98

950.00 1558.68

950.00· 1560.04

950,00 1560.22

950.00 1561.53

950;00 1562.13

950,00 1564.42

O'fI A". 1566.13,·..'V. v\,/

SC,O.OO 1566.11

950.00 1568.11

950.00 1570.11

950.00 1572,11

950.00 1574.11

950.00 1575.11

950.00 1576.33

SECNO

Run Date:

1100.000

1200.000

1300.000

1400.000

1500.000

1600.000

1700.000

1800.000

1801. 000

2000.000

t

t

*
*1450.000

t 2100.000

% 2001.000

t 2101.000

~ 2200.000

% 2300.000

I
I
I
I
I
I
I
I~-

·1-
I
I
I"

:::- ,'-- -- ,,);;- 1900.000

I.~,')'<i: -. --

I
I
I

I'j~/:~: :;;;::;;
:j ,- t 2600.000

1(;(



I
I
I
I
I
I
I
1·
1-"
I
I
1--::- -""i

:-;~-:"Y.:.> ::;-?: .~./:~

I";c;~" ,
I
I
I
1,~~JBii1J;sj

:', ; '-:-'-. :.:-,.~{.:;,\:-:,.',:.

1);1,0'/0/

IF::_·····

Run )3:,,: 4NOV97 Rur: ]lme~ 11 C;1 3'1 HMVe:-don: 6.52 1'\ ... 1. ... Fil: TNTOVt·!11 k,o P:.]: ~ Q
:.!~ ... -: • J::~ .:.

:EC!..;e: .~ CWSEL r'I;rL;C:D :'~IFfJSX ; IFK~JS TODU~0 Y~CH"

2700.000 950 ,00 1577 f',fI 0 r,fI (i ,67 0,80 :,3 < 09 1(;0,00, .... \.; , \IV

2800,O(:0 :SO,OO 1577 57 0 ."'./\ C.Si f\ (\/1 C:-') 1-( : (:(1,00,\i\, ,',1-.1 ,',,".

2900.000 9SC: CJ0 ! ~l 72 ~ 1 ~ ,.f\ ~ .. - r. .00 ~f\" r0.".:
~, " .. ~ '~. \/

t 2901 .000 950,00 15::0,42 ~ r~ f'I 2.2"1 t: ('I() ., ~, ~t'
, IV\v, ;y'V -w • V,,-

t 3000,000 950.00 158: .86 0.00 , .44 0,00 1"'''' ,.,,., 99 00:'1. '1':

3042.000 950.00 1582-,13 0.00 0.27 0.00 58 .20 42.00

t 3073.000 950.00 1581 .81 0.00 -0.31 0.00 .,~ ,74 -~ ~ f\~.,'1 .\,'i,/

" 3078,000 950.00 1581 '0 0.00 -0.12 O. 00 32.00 ~ ~~
"~I ,J.vv

3155,000 950.00 1583.87 0.00 2.17 0.00 32.00 " .00I ;

;I: 3160.000 950.00 1584.53 0.00 0.66 0.00 36.68 5.00

t 31i5.000 950.00 1584 .85 0.00 0,33 0.00 69.10 15.00

f 3200.000 950.00 !S84 .77 0.00 -0.09 0.00 '-.f.. '.:A 25.00...,"". v;';

3201 .000 950.00 1584 .77 0.00 0.00 o '1'\ i2.60 1,00• vv

~ 3300.000 950.00 1585.95 0.00 1.17 0.00 56 .32 j1.00...

:t 3400.000 950 .00 1C~1 C~ 0.00 1.60 0.00 Sl.i9 100.00.. ;,) .... 1 ..,,;.,:

t 3490.000 950.00 1588.22 0.00 0.67 0.00 '"'1 "''' 90.00:>.:..J'1



19Page

MINIMUM SPECIFIC E~£RGY

MINIMUM S?ECI~IC tNERGY

MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANG: OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED

CONVEYANCE (~ANGE ourS·!DE ACCEPTAtLE RANGE

CRITICAL )E~TH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENt~GY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM S?ECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEDTH ~SSUMED

MINIMUM SPECIFIC [N~RGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTASLE RANGE

CONVEYANCE CPANGE ~UTSIDE ACOE?TA~LE RANGE

Run Date: 4NOV97 Run Time: 11:51:39 HMVersion: 6.52 Data File: TNTOVWll.hc2

SUM~~RY OF ERRORS ~ND SPECIAL NOTES

CAUTION SECNO= 1060.000 PROFILE=
CAUTION SECNO= 1060.000 DI;"'PI >=, "v, _~_

wARNING SECNO= 1100.000 PROFILE=

~JARNING SECNO: 1300.000 PROFILE=

CAUTION SECNO= 1400.000 PROFILE=
CAUTION SECNO= 1400.000 PROFILE=

WARNING SECNO= 1450.000 PROFILE=

WARNING SECNO= 1600.000 PROFILE=

WARNING SECNO= 1900.000 PROFILE=

CAUTION SECNO= 2001.000 PROFILE=
CAUTION SECNO= 2001.000 PROFILE=

WARNING SECNO= 2100.000 PROFILE=

C~UTION SECNO:: 2101.000 PROFILE:
CAUTION SECNO= 2101.000 PROFILE:

CAUTION SECNO= 2200.000 PROFILE=
CAUTION SEeNO: 2200.eco PROFILE=

CAUTION SECNO= 2300.000 PROFILE=
CAUTION SEeNO:: 2300.000 PROFILE=

CAUTION C .... t'Ht\_ 2400",000 PROFILE:\.1t.\-1~V-

C.A·!I~T,.,}'I SECN0= 2400,000 PROFILE=nV 11 \.'I~

CAUTION SECNO= 2500,000 PROFILE:
CAUTION SECNO= 2.SaO, C;~'0 Pr,OFILE=

CAU~!ON SECNO= 2550.000 ?S0FI~£=

CAU"TION SEeNO: 2550.000 PROFILE=

{~,4F;NING SECNO= 2600.000 DC1OFIL~=

CAUTION SECNO= 2901.000 PRJFILE=
Cp,UTION SEC~O= 2901.000 PROFIL~=

;J!1RNr~'~G SEONG= 3000.000 PROFILE=

t4ARNING SECNO= 3042,000 PROFI~E=

~JARN!NG SEeNO= 3073.000 PROFILE=

k!'~i~N:~~2 SEeN:)= 307 -: . 0~'C: r,c ~...,:;- or)
> =

I:·

1
1
I
I
I
I
1
1<
1
I
I· ..·.,
Ii,:::":::"~

1
1
I

I~~~
i~)f)'



WARNING SEeNO= 3200.000 PRDFI~E= (~ CONVEYANCE CHANGE OUTSIDE ACCEPTA8LE RANGE

WA?N!NG SEeNO= 3175.000 PROFTL[= CONVEYANCE CHANGE OUTSID~ ACCEPTASLE RANG:

20

CONVEYANCE CHANGE OUTSID£ ACCEPTA8LE RANGE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

Run Date: 4NCV97 Run Time: 11 :51 :39 HNVersion: 6.S2 Data File: TNTOVt\'11.hc2

W~RNING S~CNO= 31[0.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACC:PTAELE RANGE

CAUTION SEeNO= 3300.000 DP{ii='T/ r:':,,',Vi .:. ......

CAUTION SECNO= 3300,000 PROFIL~=

1·!ARNING SECNO= 3400.000 PROFILE=

t· A' 1";7 r~~! SENO= 3490.000 PROFILE=\'1"I\i! lVI'

CAUTION SECNO= 3490.000 PF:OFILE=

I
I
I
I
I
I
I
I
I
I
1
I····

I.~.

I
I
I

~~ll~f>;
Ic~l;E7?':···:

'.,.,,-._,'

I·'
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H. Wash 12 Water Surface

Profile - HEC 2 Analysis (FIRM 12)
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Run Date: 5NOV97 Run TiEe: 10:22:29 H~Ver!i0n: 6.52 Data File: TNTOYW12.hc2

~~r.r' .. '> ~:~t:~;2' ("; ;cr. !~"r C·Q0rT1 r~...... - - ."",-" ..... ',. ,.~-- ,'''', '"

TITonto Verde E?st Extens PrelIminary Draina;2 Rsport Segme~tE! ~atsr S~rface

T2?rofi!e Model for Wash 12 Approximately from Forest Rd. to ~ast line of
T3 Section 31, T5N, R7E.
T4LO Run Date July 31,1997; Revised Oct. 28,1997

~age

11 ICHECK INQ NINV IDIR STRi METRIC HVINS Q WSEL FQ

0 2 0 0 0 0 0 0 1535.83 0

J2 NPROf lPLOT PRFVS XSECV XSECH FN ALLOC lEW CHNlM ITRACE

0 -1 0 0 0 -1 0 0 0

OT 1 1060
NC 0.04 0.04 0.04 0.1 A '.v.:J

Xl 378 1 • 177 .1 233.6 0 0 0.~

GR 1537 A 1536.7 33.3 1536.2 77.2 1~35.5 121.2 1535&3 155.1v

GR 1535.2 177 .1 1533.6 184.1 1532.4 192 .6 1532.3 203.4 1532.3 214.0
GR 1536.8 220.8 1537.3 233.6 1537.3 258 1537.8 285.2 1537.8 292 .5

Xl 800 5 10 171.5 422 422 422
GR ~ r I. ~ (', 0 ./'"1:" "- 10 1540.1 42 1540.1 162 1543.3 171.5J.;)~').O i~'fJ.j

Xl 900 5 10 141.8 100 100 100
GR 1543.8 1\ 1543.9 10 1540.3 46.0 1540.3 131.0 1543.9 141.8v

Xl 1000 10 78.6 100 100 100
GR 1546.1 0 1545.6 10 1540.0 ~,.. .... 1540.9 69.3 1545.6 78.6l'i.,j

Xl 1100 5 10 89 100 100 100
GR 1546.3 0 1545.8 10 1~142r2 24.5 1542.2 74.5 1545.8 89

Xl 1200 5 10 67.2 100 100 100
GR 1549.8 0 1549.7 10 1543.4 33.6 1543.4 43.6 1549.7 '-' ~

OJ • ~

Xl 1300 5 10 67.2 100 100 100
GR 1551.0 0 1550.5 10 1544.6 33.6 1544.6 43.6 1550.5 67.2

Xl 1400 5 10 67.2 100 100 100
GR 1552.5 0 1551.7 10 1545.8 33.6 1545.8 43.6 1551.7 67.2
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CR

Run Date:

~ ,.. .... ,.
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~t1Version: 6.52

100

Data File: T~TOVWI2.~c2 Page
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100 100

50 50

Xl

Xl
GR

Xl

v.
AJ.

GR

V1".
GR

Xl
GR

OT

Xl
GR

GR

GR

v.
rd.

GR

Xl
GR

1650
!S-55.2

1700
1556.3

1800
1557.7

1900
1559.1

2000
1560.5

2100
1562.4

.i.

0.04

1562.6

2200
1563.3

2300
1564.4

2400
1565.5

2500
1566.6
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o

5
o

5
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V
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5
o
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lVJ,.V
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10
1560.0
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0.04
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10
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10
1563.9

10
1565.0

10
1566.1
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51.6
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51.6
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51.6
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51.6
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51.6
10

52.6
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52.6
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52.6
10

q'.,),-.0

10

52.6
10

50
1549.5
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1550.',
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1552.3
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lS5,';.7
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1555.1

50
1556.3

100
1557.4
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1558.5

100
1559.6

..,'? t
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21.8
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100
25.8
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50
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100
~6 'i.. ,j
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26.3
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26.3

SO
1549.5 '

1550.9

100
1552.3

100
1553.7

100
1555.1

50
1555.8

1556.3

100
1557.4

I,""/',J.vv

1558.5

100
1559.6

/ "; {.
'": ~' .'w'

35.8

35.8

35.8

35.8

35.8

36.3

36.3

36.3

36 .3

36 .3

1554 .7

1555.8

1557.2

1558.6

1560.0

1561. 4

1562.1

1562.8

1563.9

1565.0

1566.1

67.2

51.£.

51.8

51.6

51.6

51.6

52.6

52.6

52.6

52.6

52.6

OT
NC
Xl
GR

1
0.04
2600

i50
0.04 0.04

10
i567.2

0.1

10

0.3
100

1560.7
100 100

1560.7 36.3 1567.2

2601 10
1566.8 '!.'\

:..\1 22.6 1561.7 32.6 1566.8 q:.. 2
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~un Date·:
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22.6

TNTOV;!':~2. hc2
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GR

Xl
GR

Xl
GR
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GR

Xl
GR

Xl
GR
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GR

Xl
GR
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2?OO
1573.9
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":,Ii
JiJ

1574.9

100
1577 .1

22.6

100
22.6

22.6

100
22.6

20.5
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1";1\
.;;v
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20.5

<r,,,

1566.1

100
1568.3

1570.5

100

1572 .i

1573.6

1574.3

30
1574.9

1577 .1

32.6

32.6

32.6
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30.5

30.5

30.5

1573.4

1575.6

lSil.S

1578.1

lSi'i.5

1580.1

45.2

45.2

45.2
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41

41

41

41

v<
III

GR
3350

1583.9
5
o

10
1583.4 10

50
1578.2

50 50
1578.2 30.5 1583.4 41

Xl
GR

Xl
),.. GR

Xl
GR
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1583.6
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1585.5
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'''!'''''' .,lO{;! . t

5
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5
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50
20.5

100
20.5

100
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SO
1579.3

100
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100
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30.5

30.5

30.5
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41

41

Xl

GR

3782
1581.2
1588,7
1:,87 .8
1598.2

16
o

404.1
642

(:

1589.2
1588
1587.

580.9
48.5

182

1587.3

182 182
1588.7

297
95

336
rf.~ .,
.''':-:.1

1588.4
~:'87 .3
: 5f? .3

149.6
348.7
580.9



i!\.~"', "'j<').. ~ ...... ,;.,. 6.52

c r:-r-.)" ~CPT·;
('I If' rt . '!C' :,' (: .. V ,-

" !~V VI .. ' r~ :- C " :--' l).!r! ,-, t""F~ ~.; , - ... 1\ ... - ;-;;';:'. -
!'I ,'\l ::;; f' f' I. O? 03 A' 0:' ACH ARO~ i.Jf)1 T II ~ 0 - p

~.~.~:<
:-! CV~

_I - ;" -,
'" ! ,'i'; '''' ." \t~~D PTN ~~ M, I,) cc.,. !.'.; . '- . ~: :,

~! O~~ X~ 03~ X~ C~ X~ O?~ TTI"> TAi TDr T(ClH ('"CtD TOC [.' T[\ ::!\)S T
~!"\ . -

CRITICAL )EPT~ TO 2ECALCULATEDAT ALL CROSS SECTIONS

CCHV= 0.100 CEHV= 0.300
xSECNO 378.000
3720 CRITICAL DEPTH ASSUMED

378.000 3.74 1536.04
1060.0 125.3 934.7

0.00 2.60 7.34
0.009428 O. o.

1536.04 1535.83 1536.79 0.75 0.00 0.00 1535.20
0.0 48.2 12i .4 0.0 0.0 0.0 1537.30

0.00 0.040 0.040 0.000 0.000 1532.30 87.19
f' 0 7 0 0.00 132.46 219.65v.

;SEeNO 800.000
800.000 1.41 1541.51 1541.41 0.00 1542.03 0.52 5.22 0.02 1543.30
1060.0 0.0 1060.0 0.0 0.0 182.5 0.0 1.7 1.3 150.30

0.02 0.00 5.81 0.00 0.000 0.040 0.000 0.000 1540.10 27.8i
0.016945 422. 422. 422. 3 22 0 0.00 138.32 166.19

:tSECNO 900.000

3302 kARNINS: CONVEYANCE CHANGE OUTSIDE OF I·,"!":"'""',':" I."" ,- RANSE, KRATIO = 1.73rH.. lrc.r; I1(:;U:

900.000 2.35 1542.65 1541. 92 0.00 1542.97 0.31 0.91 0.02 1543.90
1060.0 0.0 1060.0 0.0 0.0 235.8 0.0 '} ~) 1.6 1543.90"."

0.03 0.00 4.50 0.00 0,000 O.~40 0.000 0.000 15~0.30
"'l"'l I""'!
':::L.'t1

0.005690 ~ .... .'\ 100. 100. 2 8 0 0.00 115.57 138.05lVii.

*-SECNO 1000.000

3302 \~ARNING : CONVEYANCE CHANGE OUTSIDE Vr ACCr.:P~AG~C: RANGE, t/ .... ",T"!"f\ = 0.68,,1\1":, IV

1000.000 3.09 1543.09 1542.78 0.00 1543.92 0.83 0.80 0.15 1545.60
1060.0 0.0 1060.0 0.0 0.0 145.0 0.0 2.7 1 .?j 1545.60

0.03 0.00 7.31 0.00 0.000 0.040 0.000 0.000 1540.00 14.16
0.012169 100, 100. 100. 3 " 0 0.00 59.49 73.64l.!.



Page

15.05
62.15

~tT}:
·j ... ;I"!

13.78

L-rANK ELEV
R-BANK ELEV

15.32
83.68

15t:5.eo

63.42

1545,80

1549 70
1549.70

17.33
59.87

1550.50
1550.50

1551. 70
1551. 70

14.98
52 .22

1552.90
1552.90

15.02
62.18

1554.10

" () ') fI '-I f\
~. , v y • v L • "..:

O,000 0.000 1542.20
o 0,00 £8.36

Data File: iNiOVW12.nc2

1.34 1 7Q 0.11
0.0 3.3 2.1

0.000 0.000 1543.40
o 0.00 42.55

0.80 1.22 0.05
0.0 3.6 2.2

0.000 0.000 1544.60
o 0.00 49.64

0.S6 1~03 0.06
0.0 3.9 2.3

0.000 0.000 1545.80
o 0.00 47.24

0.99 1.19 0.00
0.0 4.2 2.4

0.000 0.000 1547.00
o 0.00 47.17

HV HL OLOSS
AROB VOL nJA
XN° WTN ELMIN

0.99 1.20 0.00
0.0 4.5 2.5

0.000 0.000 1548.20
o 0.00 47.11

!CONT CORAR TO?~I~

132.8
0.040

11

0.040
15

151~5.4L;

!34.9
0,040

0.040
8

1550.35
10.8

:50.08
114.1
0.040

14

1551.44

1552.63

1553.84
132.5
0.040

11

0.00

0,O

HMVersion: 6.52

0.0
0.00

0.000
o

0.0
0.000

2

0.0
0.000

XN~

0.00
0.0

0.000
2

0.000
o

!\ !\

1!\!\

0.0

0.0

100.
0.00

0.00
100.

QROB
CRI1~S

1548.86
0.0

0.00
100.

1550.05

1551.25

1552.45
0.0

0.00
100.

7.f,s

I i.:I..;-'
",1'"...:>-,-

7.96
100.

1060.0

1060.0
7.98
100.

:5t;~ ,48
1 !'lfJ'1, "
...i.'\" '"'",

1549.56
1060.0

7.17
100.

1550.45

1551..64

1552.84
1060.0

8.00
100.

4.34 1547.74 1547.74
0.0 1060.0 0.0

0.00 9.29 0.00
100. 100. 100.

0.0

100.
0.00

4.64
0:0

0.00
100.

OLOS
DEyT~

II r~E

SECNO

0.03
0.018289

:~OO.000

1060.0
0,04

0.017370

:200.000

1~IOO .000
1060.0

0.05
0.011989

.J..t"-r-1,11l 1" /\f'. foJ'..'\
" :-::.. '.. j~ '''; .:...;. ''; 'j • '..' .~. '.

*'":;"1"'\[1'\ i '"lrd\ AI\f\-- ",,,'''; . -'''- -'"' ... ,.....

*SECNO 1300.000

7185 MINIMUM Sp~CrfIC ENERGY
3720 CR:TICAL ~=?7H

1300.000 4.96
1060.0 0.0

0.04 0.00
0.008991 100.

Run Date: 5NOV97 Run Time: 10:22:29

3301 HV CHANGED MORE iHAN HVINS

*SECliO 1400.000
1400.000 4.65

1060.0 0.0
0.04 0.00

0.011891 100.

*SECNO 15CO.000

*SECNO 1600.000
1600.000

1060.0
0.05

0.012072

I
I
I
I
I
I
I
I,
I
I
I
I:·····
:.• ~.~.,-. • .•••:,:, : .•~., .-. ':: ~i.:' ,

,-: .., .-' ~ .~ .: ",' '.:.:.:..:..:

I;,.r. " c;·

I
I
I
I~.;i.~~§}~s

. .• ~ 'J""

I~r;
j% ...
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Run Date: 5NOV97 Run Time: 10:22:29 HXVersion: 6.52 Data File: TNTOVW12.hc2 Page 6



13.20
49.40

48.39

...... .... A

IJ,Ll

13.21

50 02

49.39

SSTA
ENDST

L-BANK E~EV

R-BANK ELEV

1561.40
1561.40

15£2.10

1562.80

1563.90

1565.00
1565.00

1566.10
13.22
49.38

37.44

0.04

0.00

~5S5.80

TWA
ELMIN
TOPWID

0.05
2.9

I ,. ... ~ ~ ...

l~:):;.lV

OLOSS

0.01
3.1

1557.40
36.21

0.00
3.2

1558.50
36.18

3.3
1559.60

36.16

7.0

1\ 59
L 1\

0.00

1.30
5.9

0.000
0.00

6.4
0.000
0.00

'"n~

1.10
6.7

0.000
0.00

VOL
~JTN

CORAR

0.000
0.00

0.0

o

Data File: TNTOVW12.nc2

1.09

1.05

o

1.36
0.0

0.000
o

1\ N)I\."- ....,, ..}

1.09

0.0

o

0.000

1.09
0.0

0.000
o

·Ojl

MV

AROB

0.000

XNR
ICONT

0.0
0.000

ACH
XNCH

l'LL

0.040
!22 7

11

t.tl

11

0.040

rDC

11

:5~-2.11

1561.48
113.4
0.040

11

1562.63

1563.71
120.7
0.040

11

1564.81
120.5

1565.91
120.4
0.040

3

0.000
~
~

t\ .",/\

o

0.0

0.0
0,00

0.00
0.0

l\ l\!'If\
'~' .'.. ' '..""

H!1Version: 6.52

2

2

" f\{\/\'':.'..'',J'-.,}

" At,!,v.ii'vv

0.000

ALOS
WSELK

XNL

0.00
0.0

0.000

ITRIAL

0.00
50

f\ r\AV.vv

l\ 1\

0.0

~ (\1\
LVV.

100.

0.00

1562.07
0.0

0.00
100.

1563.17

1564.27
0.0

50.
8,23

100.

~t\f\

LVV.

8.38

1010.0

'",,I',":

Run Time: 10:22:29

1010.0

CWSEL CRIWS
OCH OROE
VCH VR08
XLCH XLOBR

fl, 1\,"'.
....: .:,,/ ;~..

9.35 0.00
100. 100.

1060.0 0.0

1010.0
8.39

1560.12 1559.89

1561.10

:::61.53

1562.63
1010.0

8.37
100.

1563.72
1010.0

1564.82

O ,~
.v

0.0

5.02

,1\ l\,,...
\: ..... 1..

0.00

5.30

5.28

!OO.

0,00
50

('\ r,
\: ..~

50.

~ 1\ {\
J.vv.

5.22
0.0

5.23
0.0

0.00
100.

100.

5.22
0.0

0.00

2100,000
1060.0

0.07
0.014274

0.08
1010.0

2200.00C
.:. ....: ~ '.:. '~,
1 rd/\ !\

0.010475,

0.010993

2500.000
1010.0

0.08
0.011024

Q QLOB
TINE VL08
S~OPE X~OE~

SECNG DEPTH

Run Date: 5NOV97

~S:CNO 22S0.000

;t·SECNO 2100.000

CCHV= 0.100 CEHV=

~SEO:O 2~OO. 000
2300.000

1010.0
0.07

0.010938

*SECNO 2400.000
2400.000

*SECNO 2500.000

'- .. -;

I
I
I
I
I
I
I-
I,
~ .. "

I··'
f

I
I
Ie:·...·
~.- - - . "

-. -,".-,. '.......-..._.' ...... <"'.~ "';'

[1;OC,':
I
I
I
~'1>,~;i~Y,~i·;~:.;~·~Xi',:.:;'i

I.·:······



8

~2.68
,"'\ C '"',":.::. ._:;..

12.68
42.52

12.49

(''''T .•
:;:';;ri

t:NDST

L-BANK ELEV
R-BANK ELtV

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

1571.20
1571.20

1567.20
1567.20

':' f
....l ...

3.4

1\ 1\,

0.04

C.2b

0.06

29 S!;

OLOSS

TO?iiID

TWA
ELMIN

3,5
1566.10

29.84

1560.70
37,63

tl t,r~

\I.vv

..., l

"', II"

...\ I'd
v'. v:"

7.3

., ,
1,0

~ 80

" !".fI."

~ CIOO
t\ fI..'1,..,;' ....'\/

0.000

0.74
7.3

0.000
0.00

VOL

COhkK

HL

Data File: TNTOVW12.hc2

0.0

1.36

1.36

,.
v

1\ 1\
V.V

o.(~OO

" "A/'\

0.51
0.0

0.000
o

AR03
XNR

HV

ICONT
XNCM

80,0
o 060

EG

IDC

lS67,08

1566.71
131.2
0,040

15

HMVersion: 6.52

2

!\ !\

0,00 1:.71.48
0.0 80,0

0,00

0.00
0.0

0.000 0.040
o B

o 000

0.000

'!'"'''' .,
~~c~r\

ITRIAL

(\ (\

...... !o..

0.0
0.00
100.

0.00

1' ............

Vl"~v:::·

XL03F~

QF:OB

1564.70
0.0

0.00
100.

Vlrt

F~i..in Time:

XLCH

ocr.

O. eM\
.vVV

CWSEL

1566.21
750.0

0.00 ;.37

100.

¢.02 1565.72

5.51
0.0

0.00

XL08L

5NOV97

VL02
Q~08

DEPTH

0,100 CEHV=

SLOPE

Q
SEeNO

Run Date:

750.0 0.0 750.0
0.0-9 0.00 9.37

0.018301 ... !\r, ',/:11
J.. ...iV. ,;,vV.

750 0
1', /10

2601 000
7r:.f\ "1 ,-,'v.·J

2600.000
750.0
0.08

0.004820

*SECNO 2900.000
7185 MINIMUM SPECIFIC ENERGY

*SECNO 2601. 000

tSWW 2eee, '00')
7~85 MINIMUM 50ECI,rC ENERGY
3720 CRITICAL ~EDTH ASSU~ED

2800.000 4,02 1S70,12 1570 ~~

~SECNO 2600.000

3301 HV CHANGED MORE THAN HVINS

7185 MIN!K~~ SPEC!F!C EKERGY

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3301 HV CHANGED MORE THAN HVINS

CCHV:

I
I
I
I
I
I
I
I
I·
I
I
I
I ..
I
I
I
I,<~;:~:·--
':.:-.>";> ",j: .

is'



?!7C > 000 ,~ < () ~ C.7n il (; '. !:~n .~ ., /\ l\", ~ ~;': "r , (,r ,.
, ' . " "..''', :. c~....il..i.i. .,", - .- v .-. -~. ~

750.0 0.0 ;r:.1\ 1\ ,~ {\ (\ 1\ ii ! (I (\ ? 3 0 1579 r:1\
'.

0,10 O. 00 9.69 O. 00 0.000 0.040 0.000 0.000 1574 .:0 ." ,03lL

0.018263 30 30 30. 0 :. /\ f\ /\/\ 26.93 38 .97v V.vv

SEeNO DEPTH C' ",I CRIWS WSELK EG HI' ni.,. OLOSS L'~ L;li'~:< ~;"cV
~v __

c, OLoa OCH Qh08 ALOe joJ.... !! AROB VOL T~~A R-BANK ELEV~ /ii".i1

Tn~E VL08 W'W VR08 XNL XNCH XNR WTN E~MIN SSTA,1,0'11

SLOPE XL08L XLCH X' ,'P~ ITF;IAL IDC ICON: CORAR TOPWID E.NDS1",V.oIl1

3720 CF\ITICA~ DEPTH A~Cf~;!~~"
M,;,;Uill... .1

2900.000 4.02 . ~",:.~. ". "'. l5i2.3' O.CO 1573.68 1. 36 1.82 0.00 1573.40;'':.,.,1/i...:''t.

750.0 (; (, 750.0 0.0 0.0 80.2 0.0 7 3.6 15i3 41\·.v .v • v

0.09 0.00 1 .3S 0.00 0.000 0.040 O.COO 0.000 1568.30 12.66
0.018170 100. 100. 100. 0 5 0 0.00 29.88 42.54

tSECNO 3000.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUHED

3000.000 4.02 1574.52 " r"7,( r""> 0.00 1575.88 .36 1.82 0.00 1575.60i;,;1 Lt • ..)t. 1

750.0 0.0 750.0 0.0 0.0 80.2 0.0 8.0 3.6 1575.60
0.10 0.00 9.36 0.00 0.000 0.040 0.000 0.000 1570.50 12.67

0.018206 100. 100. 100. 0 5 0 0.00 29.87 42.53

*SECNO 3100.000
7185 MINI!1Ut1 SPECIFIC ENERGY
3720 CRITICAL ~r-f"."'"

ASSU~I,EDu::.Y l li

3100.000 4.02 1576.72 1576.72 0.00 1578.08 1.36 1.82 0.00 1577.80
750.0 0.0 750.0 0.0 0.0 80.2 0.0 8.2 j • / 1577 .SO
0.10 0.00 ' " 0.00 0.000 0.040 0.000 0.000 1572,70 12,67'; • JC

0.018206 100. 100. lOa, 0 5 0 0.00 29 87 42.53

tSECNO "')1 If\. 1\/",/\
JJ.I;V,'Jvv

7:85 ~I!~!~U~'1 SPECIFIC ENERGY
..,~"':t\ CRITICtiL DEPTH ASSt!~ED./ t."

~~1~O.OOO 4 '1~ 1:·77 ,8l ~ :,77 L81 0.C'0 :579 jQ , 47 ., "7-' ~: ,03 '!"'''r\ ,~

.;,;;" J I,,,'

750,0 .~ 0
..

750 ~ ., !\ 0.0 77 ~ 8 ? ? 7 ~ C''7Q c/\V .'.) 1 (\
;.. ...'/ ..... /\/

C HI (\ A f 1 t: .72 A !\f\ A (\AI\
O.~t~ 'I '11\1\ f\ ~f\~ ~~;J) ((\ ,'\ ..,• ~ V ".- .. "'."'", J ..... '...:.,.. ,·,,"._'·,i

1\ !i10~{,! 1(\ ff\
4~

., 8 0 ., ".1\ ":l tt. 3B,S3v -",,,,,,-,, - ~v. ';1.:, \oi,",'\,. -. ''''.'

I'
I
I
I
I
I
I
I···
I'·' ....

"":"-C '".

I
I
I··'"

.• ,.. ~".~:••• ~. _._<'- ·~'•.~:·i:'·

I;:~

I
I
I

i1:;:'

Run Date: 5NOV97 Run Time: 10:22:29

~fs[c~ ..~a 3170. c~o
7!e5 M!NIMV~ SPEC!F!C ~NERCY

HMV€lsion: 6.52 Data File: TNTOVk12.hc2



10Page

1583,! 0

1583.40
1583.40

12.03
38.97

o.os

0.00

.f," ... '"

.,.;..-.'",'

3.9
1578.20

26.94

l\ ,1'1.•'"

0.70
..... ..,
'.'.1

A AM.

0.91
8.6

0.000
0.00

Data File: TNTOV~12.hc2

0.0
0.000

o

0.000

HMVersior.: 6.52

0.00 1583.85

oeo :.52c.60
~:4 .5

0.040 ~'.040

0.0 77.5
0.000 0.040

o 5

0.54 FEET

50.

0.0
0.00

1582.40

50.

1582.40
750.0

4.20
0.0

0.00
50.

SECNG DEPTH ,",;{ CRIW$ :,:(~r 1/ ES HV HL O! M:C. >8ANK ELEV'....';·,.JLL V'rV"'~(\ I-V",'"

0 OlOS QCH OROB ALGa A,c" AROS VOL TWA R-8ANr~' [LEVrH.. n

Tir~E v~08 vCH \iROD \n.:;
XNC~

VI.'r, 11i ~;

~~t~IN SS Af,n:.. hni\ w,n

SLOPE XL08L XLCH XLOBR ITRIAL IDe ICON1 CORA~~ T0~;~~ID Ei~)S T

3200.000 :. ~; I, 1579.10 .. ;iO ~rl r\ t .... rl 1580.55 1.45 0.55 (i (In 15BO.I0'1.,;;.\/ l."JI I d. V V.\iv v • \I v

750.0 o r 750.0 1\ 1\ 0.0 77.S 0.0 8.4 3.8 1550.10.V V.V

0.10 0.00 9.68 0.00 0.000 0.040 t, ;.... :,r. 1\ f\Al.... 1574.90 ' ~ A')v.vvv V.vvv i..(.,.V.J

0.018221 30. 30. 30. 0 5 0 r, .",r-, 26,94 38.97IJ. vv

Run Date: 5NOV97 Run Time: 10:22:29

3400 r,/\/\ 4 34 j 583 b4 1583 20\i',}V

750 0 ,
8 ~ L ~l 2 .. .,

"
0 1 , L . 7 SS 0 !\A

vV
., r,,, , A', " :·0 50 0 .,. . ,. . .

3350.000
750.0
0.11

0.018228

3500 .000 ") 27 :585 "/ <""" ":7 A 1\" ;.,." 0 ,
"" < "" A l\O <r.or. .'\!\. ~,,,, ", . :.~.,) - ~. ....~

750 0 ~
, 74 7 9 A !\ < l 83 .2 f, fI ? 9 4.0 1 Se'5 .00~ ". -., ,. • V

!\ "
, " , 8 " 0 !\A 0 l\ I. l\ 0.040 0.000 0.000 <,Q1 5C, 2 l1v :,1) '''';~

',.i'. ": .. 'j

O.OE722 100 100 100 0 11 0 0.00 38. 39 41 .00

3i20 CRITICAL DEPTH ASSUNED
3300.000 4.19 1581.29 1581.29 0.00 1582.75 1.46 1.82 0.00 1582.30

750.0 0.0 750.0 0.0 0.0 77 .5 0.0 8.5 3 ~ 1582.30..
0.11 o r·A U·8 0.00 0.000 0.040 0.000 0.000 ,~..,.., ~" 12.03.vv 1 ~l! I .J. V

0.018243 100. 100. 100. 0 5 0 0.00 26.9~ '{~ C~
v·'y • "I

rSf:CNO 3200.000

3720 CRITICAL DEPTH ASSUMED

*SECNO 3300.000
7185 MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

..:.crt"~t.,\ ";'~f\f\ /\(\!I
~ .' _ 'w.;V ·.i ..... ·'.:'w· • '.oj .......;

*SECNO 3400.000
3280 CROSS SECTION 3400.00 EXTENDED

;::SECNO 3350.000
7185 MINIMUM SPECIFIC ENERGY

I
I
I
I
I
I'
I
I.
I·
I
I
I ·.···.······-~:-::'~< -.:

<::+;:;:.':.:"::.- -. '~-"/-'.::' ::,>,;

I;~~. .) ,,
I
I
I
IIf,"';,'
j;;~;.;(.} ••••.•..•. r ..

• ;t"



SECNe "~DTIJ CWSEL CRIWS WSEU< EG HY HL OLOSS L.. 8ANK ELEVu ... I If

0 OlOE ocr: OROB A~DG nCr; AF~02 V0~ ili" F;~'8ANK ~.: ~ i!lWM ....... -~.

TIME VLOB veH VROB \I~r! XNCH XNR "I'l.f
£L~nN SSTA/\,\ ... wi r~

SLOPE XLOD~ XLC~) X:.. G2F. ITRIAL ~ ~\,.. ICUNI CORAk TO?WID ENDSi,;. ~.i\...

3720 CRITICAL DEF'TH ASSUMED
3600.000 ") Q: 1587.57 '!CP.7 ~7 0.00 1588.82 'I ?1: 1.67 0.00 1587.20Va '",1 ... ;)-...:1 ...), .. ~;)

750.0 2.1 747. 'J 0.0 1.4 83.2 0.0 9.1 ' , 1587.20~ .l

0.11 1. 56 81'1'1 0.00 0.040 0.040 0.000 0.000 1583.70 2.61
0.016722 100. 100, 100. 0 5 .~

, r,/\ ~R ~'. 41.00V v.vv .J.' • .;; '7

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPiABLE RANGE, "Ql."!'""7"."'; = 5.78~,," I.v

3782.000 2.30 1589.20 1587.96 0.00 1589.21 0.01 0.26 0.12 1589.20
750.0 0.0 681.5 68.5 0.0 714.3 73.6 11 .0 Or) 1587.80

O. i7 0.00 0.95 0.93 0.000 0.040 0.040 0.000 1586.90 o.eo
0.000501 182. 182. 182. 3 14 0 0.00 642.00 642.00

11PageTNTOVW12.hc2Data Fils:Run Date: 5NOY97 Run Time: 10:22:29 HMVsrsion: 6.52

>SEeNO 3600.000

i185 MINIMUM SPECIfIC ENERGY

3280 CROSS SECTION 3600.00 EXTENDED 0.37 -FEET

*SECNO 3782.000
3280 CROSS SECTION 3782.00 EXTENDED 1.00 FEET

3301 HV CHANGED MORE THAN HVINS

I·
I
I
I
I
I
I
IJ·

I:
I
I
:1:;::·

.

'1'.»>;,.,.
..;;. '.~ ::......-..... ','

.'.':';

I
I
I

If~'i~i;
I~}'"



1'.1 ("'.'\
1b.Ov

88.i2

96 .48

80.4?-

97.28

80.15

80.14

96.81

97.21

.OlY

:8.:8

#:. I II ~ ....
;'"":',, ,":.:

112.04

101.26

111. 79

105.21

131.13

121.39

105.19

125.76

133.20

132.7'9

113.40

132.46

2?5.2C

147.78

!32.79

Page 12

Q (11\
v.V'o/

i "1,. , ......

7.17

: C:t..

7,98

7.34

7.98

8.73

9.35

{; ./v

8.03

10.08

10.08

~f;.28

56.90

99.48

89,91

173,l0

118.72

119.92

120.72

174.91

142.74

118.91

119.89

174.97

~5S2.b3

l5S7.l~

1550.35

1553.84

1554.44

1551.44

1560.13

1562.11

1558.66

1555.86

1.561..48

THIS RUN EXECUTED 5NOV97

itiTOVin2 .hc2

lS60 .43

1558.49

1551.25

1554.28

154-8.86

1553.05

1559.39

1557.08

1550.05

1552.45

Cl~SE~

Data File:

1561.10

lE56.06

1557.08

1554.28

1558.94

1553.45

1552.84

153S,04

1551.64

1560.12

1550.45

150,%

1M" M'~v·..;v.:~'V

11\.!..f\ f\f\

l%O.OO

1060.00

1010,00

1060.00

1060.00

1060.00

1060.00

1060.00

1060.00

1060.00

1060.00

HMVersion: 6.52

L"l ur~!
:"_;'; ... ;'i

1553.70

1547.eo

1552.30

1550.90

1S48.80

1549.50

1555.10

1544.60

1548.20

1545.80

1555.80

/, r. ,~,

~'. \IV

o 00

,.\ f\f\

o 00

D.CO

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1\ A·'
\/.'v',.i

!" ,.,/\
;/ ,'.:'..

0,00

!", :,;\
...J ....i"J

1\ "1'\\,' , ~. v

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Run Time: 10:22:29

0.00

:'0.00

sO.CO

50.00

~00.00

-/,\1\ !\/\
J.\/V.vV

100.00

100,00

100.00

XLCH

100.00

100.00

100.00

100.00

100.00

100.00

5NOV97

4.6.2; 11,5)' 1991

378.000

9CO~OCC

~ t\t\rl ,'\t'd\
A ." '. ',; , 'y \i ~

2000.000

1300.000

1650.0GO

2150.000

1800.000

1400.000

1500.000

16CO.000

1900.000

1200,000

Run Date:

~:C-2 WATER SURFACE PROFILES

Version

NCTE·- ASTERISK (t) AT LEFT O~ CROSS-SECTION NUMBER IND!CATES MESSAGE TN SUMMARY OF ERRORS LIST

I
I
I
I
I
I
I
I
I:"
I
I
li 1 t

,I ,:
I
I
I

til
~.-- .' ~ -. , -. -- ,

.-:.-.:::....

1"/



Run Date: 5NOV97 Run Time: 10:22:29 HMVersion: 6.52 Data File: TNTOVW12.hc2 Page 13

SEC~~O

2200.000

2300.000

2400.000

2500.000

2600.000

2601.000

'";1(1(, r.f\!\
;;'1 '.'V, ../\'\,:

2800,000

2900.0(;0

30CC.CCO

11 ftr.. r;f'I,l\
y' .. \,: '.' • \. V V

., ~ '"';11, 1\1\1\
~. ~..' '~ ',,'

,.:~,.,.''1 ."'f'\."
.:;.:... ",' ...... ~,' .;

3300.000

3350,000

3400.000

3500.000

3600.000

3782.000

50.00

:00.00

100.00

100.00

100.00

1,00

~ f'or, (J'.
- -... ~ I '.' ,,:

It\ 1\/\

"':: /"-."

,,:","1, !'r'.

lCO.OO

r:" 1\/\
:.)v.V\/

50.00

100.00

100.00

182.00

ELT~D

0.00

0.00

0.00

0.00

0.00

!'. !\t\

!\ l\t\
'.' :

!I !I!I
.~' , '..- t,,/

!\ ."'.1';

" fl.f\,
'-..'.'.";-,;

!\ !\!\
... , ..-,,/

0.00

/'1 '',f\
V.VV

0.00

0.00

0.00

ELLC

0.00

0.00

0.00

0.00

0.00

0.00

0,00

,,",/\
V. ,j\i'

0.00

0.00

!'I (\1\
'.'.":',j

r, 1',/\

t\ r,t':

0.00

0.00

0.00

0.00

0.00

0.00

ELHIN

1556.30

1557.40'

15:'8.50

1559.60

1560.70

1561. 70

1563,9'0

1568.30

1572.70

1574,?0

~ '(; ~ ~ ('./\
..:.. ...':": ....,

1577 .10

1578.20

1579.30

1581.50

1583.iO

2586,,0

Q

1010.00

1010.00

1010.00

1010,00

750.00

750.00

750,00

750.00

7~'O. 00

750,00

"e/\ 1\/\
/ ,,,' '.j > -~' ....'

750.00

750.00

750.00

I: ,', r\!\
; "FJ. iiV

750.00

7~,O.OO

1561.58

1563.72

1564.82

1566.21

1565,72

15,70.12

1574.52

!576.72

:578.49

~579. ~l)

1581.2<1

1582.40

1583.64

1585.37

15B7.5i

""-.' .,..
l·K 1 W)

1560.98

1562.07

lSb3.17

1564.27

1564.70

1565,72

1567,74

:.572.32

15,74,52

1579.:0

15812<1

1582.40

1583.20

1585.37

1587.96

tG

~ r I "'l '{ ';
1 ",,1t;);;.,1 ~

1564.81

1565.91

1566.71

1567.08

1568.99

~ 1:'"'i ~ J, ~
..:. ~! / ~ • ',::

1583.85

1584.60

1(;4.75

l09.38

109.93

110.24

48.20

18-2.17

180.22

J c.''':", rH- ~- -", ..,,; .:.

182.')5

122.2~

182.28

110.13

107.22

It""Vl.h

8.23

8.37

8.38

8.39

5.72

9.37

8.95

9.36

9.36

C 7?

a t.o

o l Q

9.68

7.88

8.99

AREA

122.63

120.73

120.51

120.38

131.17

20.01

0(\ """'lv\l.t:..t..

SO .16

?O .16

77 08

77.50

77.46

77 .49

97.38

84.56

84.56

787.91

?8.es

96.57

96 .33

:(;8.03

5:;'.45

C.=-. =,r.

71 .47

58.00

58.00

335. i 9



I
I
I
I
I
I
I
I
I'·
I
I
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