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of

Maricopa County BOARD OF DIRECTORS

Jan Brewer
Fulton Brock
Andrew Kunasek
Don Stapley
Mary Rose Garrido Wilcox

2801 West Durango Street ® Phoenix, Arizona 85009-6399
Telephone (602) 506-1501
Fax (602) 506-4601
TT (602) 506-5897

NOV 18 1897

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.

Sincer

Magnw§ R. Jolayemi
Drainage Reviewer

MRJ/clg
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of
Maricopa County

2801 West Durango Street ® Phoenix, Arizona 85009-6399
Telephone (602) 506-1501
Fax (602) 506-4601
TT (602) 506-5897

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:

BOARD OF DIRECTORS
Betsey Bayless
Jan Brewer
Fulton Brock
Don Stapley
Mary Rose Garrido Wilcox

The review comments on the above-mentioned project, dated September 29, 1997, have been adequately

addressed with the following exception.

(D) The channel designs for Washes 10, 11, 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 II, 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,

E 1—(1667’%’../’

~

Hasan Mushtaq, P.E.
Engineering Division
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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
. : 4602 E. Elwood Street #16
cc:  Dave Ritchie w/enclosures Phoenix, Arizona 85040-1960
PH (602) 437-3733
C:\WPDOCS\TONTO\T V-EASTP.DR FAX (802] 858—0204




RESPONSE TO THE COMMENTS

CHANNEL DESIGN

L.

The design 100-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.

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 FCD
Technical Data Notebook.

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

HYDRAULIC MODELING HEC-2

1.

The starting 100-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.

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

The existing floodplain/floodway 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.

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.

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.

C\WPDOCS\TONTO\TV-EASTP.DR
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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 100-year discharge at the start of Channels at Washes 10 and 11 should be 1,900.0 cfs.,
instead of 2,850.0 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.

“ 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
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 Tonto Verde

Development Master Plan

Prepared for:

: , . @wner:
Tonto at Verde; a limited partnership

Developer:

Rio Verde Services, Inc.
25609 Danny Lane

Rio Verde, Arizona 85255
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Prepa'r'e& by:

Cornoyer Hedrick, Architects and Planners
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Phoenix, Arizona 85016
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July 16, 1992
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Development Impact

Development of Tonto Verde will continue the high qua.hty, desert sensitive land use
pattern established in the area by the community of Rio Verde and will.have minimal
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
pnvate infrastructure financing and construction, Tonto Verde will also have minimal
impacts upon the area transportation system and essential services. From the standpoint
of environmental quality and resource management, Tonto Verde will have minimal
impacts upon the water and air quality of the area due to the low density. Visual
impacts, and impacts to soils conservation will be mitigated with the practice of
restrictive grading, revegetation of disturbed areas, limited use of non-indigenous plant
material, and employment of an effective transplant program.

The arcas on the site most sensitive to development impact are the existing washes-

'~ which contain dense vegetation areas and serve as wildlife movement corridors bétween '}

. the Verde River and the lands to the west. The golf course is designed to sensitively
i ?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 a natural condition and openings will be left in the penmeter walls to allow
wildlife travel. The Arizona Game and Fish Department will assist the developer in
A creating a wildlife mitigation program. Since there is a possibility of encountering desert J
- tortoise on the property, and because of its status as a candidate for the list of
: L threatened Native Wildlife in Arizona, the Arizona Game and Fish Department has
- outlined sormne guidelines which are listed in the Appendix of this Report. These

guidelines will be followed if any tortoises are found.

]
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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 eourse;
well drained soils with fine sand on the bottoms of the washes. Coaxse

Vegetation and Wildlife

Vegetation within the Sonoran desert is extremely variable depending upon many
factors that can create or ease environmental tensions. The pnmaxy factor in
determining 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.

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.

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.

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: whxte-mnged
dove, mourning dove, Gambel’s quail, turkey vultures, Hams hawk, and red-
tailed hawk; and mammals: 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.
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Probably the most important, most delicate habitats are the washes. These 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 dense 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.

' Existing Rights-of-Way and Related Improvements
' Penmeter Roadways and Rights-of-Way:

Loa. Rxo 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 unimproved 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 Service Access Road #160), is 66 feet wide, 33
feet on each side of the centerline across portions of Lot 1 and Section 31.

¢. 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 two 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 exbibit.

Any change from 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 ofithe Plan.

16
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INTRODUCTION

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.

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

PURPOSE
The purpose of this report is as follows:

1. To design drainage channels and culverts to accommodate storm water flow for the 100-year,
24-hour storm event generated onsite and offsite from the areas west of Tonto Verde.

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

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

EXISTING CONDITIONS

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 100-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 01 and 02 detail design shall be included as part of Tonto Verde East
Extension phasing.

CAWPDOCS\TONTO\T V-EASTP DR
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PROCEDURES

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.

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, Existing Conditions) are located
as follows: '

o FIRM Wash 10

FCD Exit Station X1 = 0.021
Tonto Verde East Extension Station X1 = 7 + 40
CWSEL = 1550.27
FCD Entrance Station X1 = 0.567
Tonto Verde East Extension Station X1 = 36 + 85
@ FIRM Wash 11
FCD Exit Station X1 = 0.021
Tonto Verde East Extension Station X1 = 7 +40
FCD Entrance Station X1 = 1.257
Tonto Verde East Extension Station X1 = 34 + 90
®» FIRM Wash 12
FCD Exit Station X1 = 0.292
Tonto Verde East Extension Station X1 = 3+78
FCD Entrance Station X1 = 0.935
Tonto Verde East Extension Station X1 = 37 + 82

All design calculations are included in the Appendix.

CAWPDOCS\TONTO\TV-EASTP.DR




PROPOSED IMPROVEMENTS

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 100-yr 24-hour storm 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.

The existing Floodplain/floodway 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.

CONCLUSIONS

The following are the results of this study:

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

2. The washes which are channelized will contain the 100-year 24-hour storm and will leave the
site at the same location as the existing wash.

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

CAWPDOCS\TONTO\TV-EASTP.DR
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APPENDIX
Wash 10 Channel (FIRM 10)
Wash 11 Channel (FIRM 11)
Wash 12 Channel (FIRM 12)

Wash 01 Channel

=Y 0w p

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)

L. Project Drainage Maps
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(FIRM 10)

A. Wash 10 Channel
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1106597 ’ FlowMaster v5.13
07:53:17 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

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

Project Description

Project File ¢ haestad\fmwitontow10.fm2 -
Worksheet Tnto V Wash 10, Q=2010cfs, 10+00-10+60
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.045
Channel Slope 0.020000 fuft
Left Side Slope 4.000000H :V
Right Side Slope 4.000000H : V
Bottom Width 35.00 ft
Discharge 2,010.00 cfs
Results

Depth 4.03 ft

Flow Area 206.04 ft2

Wetted Perimeter 68.23 ft

Top Width 67.24 ft

Critical Depth 3.99 ft

Critical Slope 0.020773 fifft
Velocity 9.76 fi/s
Velocity Head 1.48 ft

Specific Energy 5.51 ft

Froude Number 0.98

Flow is subcritical.
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1104197
01:27:20 PM Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 08708  (203) 7551866

Crosé Section
Cross Section for Trapezoidal Channel

Project Description

Project File cihasstadiimwitontow10.fm?2

Aorkshest _ Tnio V Wash 10, Q=2010¢fs,10+00-10+60
Flow Element Trapezoidal Channei

Method Manning's Formula

Sclve For Channel Depth

bl

o~ e
TV tJawa

Mannings Ceefficient 0.045
Channel Slope 0.020000 f/7t
Ceptin 4.03 it

. Left Side Slope 4.000000H :V
Right Side Slope 4.000000H :V
Botiom Width - - 35.00 ft
Discharge © . 2010.00 cfs

FlowtMaster v5.13
Page 1 of ¢

H 4
NTS




11047207 FlowMaster v5.13
01:27:45 PM ’ Haestad Methods. Inc.. 37 Brookside Road  Waterbury, CT 06708 (203} 755-1666 Page 1 of 1

Tnto V Wash 10,Q=1900cfs, 10+60-14+00
Worksheet for Trapezoidal Channel

Project Description .
Preizct File chhasstadiimwAtontow10.fm2 : , ) B
Workshasat Tate V Wash 18, Q=2010cfs, 10+80-14+C0 ’ - |
Fiow Element Trapezoidal Channei '

Method Manning's Formula

Sglve For Channel Depth

Input Daia

Mannings Coeefficient 0.045-
Channel Slope 0.020000 ft/t
Left Side Slope . -4.000000H : V
Right Side Slope 4.C0COC0H : V
Bottom Width 25.00 ft
Discharge 2,010.00 cfs

Resuits

. Depth 460 ft

Flow Area 160.44 ft2
Wetted Perimeter 62.91 fi
Top Width ' 6177 ft
Critical Depth 457 | ft
Critical Siope 0.020488 fift
Velocity 10.08 fi/s
Velocity Head 1.58 ft
Specific Energy - 6.18 ft
" Froude Number 0.9¢

Flow is subciitical.




110427
01:29:58 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1866

Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheaet
Fiow Element
Method

Solve For

cAnaestadifmwitontow10.fm2

Tnto V Wash 10, Q=2010cfs,10+60-14+00
Trapezoidal Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.045

Channel Slope 0.020000 ft/t
Depth 4.60 ft
Left Side Slope 4.000000H 1 V
Right Side Slops 4 000000H :V
Botiom Width 25.00 it
Discharge 2,010.00 cfs

Flowtaster v5.13
Page 1 of 1
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Haestad Methods, inc. 37 Brookside Road Wé'.erbury. CY 08708 (203) 755-1656

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

Project Description -

roject File
" Workshest
Fiow Element
Method
Scive For

cthasstadiimwAtontow10.fm2

Tonto V Wash 10,Q=2010,14+00-20+00
Trapezoidal Channel

Manning's Formuta

Channal Cepth

oo de N ke
NPl awa

Mannings Coefficient 0.045
Channe! Siope £.008000 fi/it
Left Side Slope 8.00C000H . V
Right Side Slope 6.000000H : V
Rottom Width 25,06 f
Dischaige 2,010.60 cis
Results

Depth 532

Flow Area 302.56  ft?

Wetted Perimeter 82.69 ft

Top Width 88.81 it

Critical Depth 4.21 it

Critical Slope 0.021188 fu/ft
Veiocity 6.654 fi/s
Velocity Head 0.69 ft

Specific Energy 6.00 ft

Froude Number 0.63

Flow is subcritical.

FlowhMaster v5.13
Page 1 of 1



110497
01:35:34 PM Haestad Methods, Inc. 37 Brookside Road - Waterbury, CT 06708 (203) 755-1666

Cross Section _
Cross Section for Trapezoidal Channel

rroject Descriotion

Preiect File c\haestadifmwitontow10.fm2 .
Werksheet Tento V Wash 18,8=201C, 14+0020_+OO
Fiow Etement Trapezoidal Channel

Method Manning's Formula

Soive For Channa} Depth

Section Data

Mannings Coefficient 0.045

Channel Slope 0.008000 f/ft
Depth - 532 ft
Left Sida Slope 6.0000C0H : V
Right Side Slope 6.000000H : V
Bottom Width 25.00 ft
Discharge 2,010.00 cfs

Flowtaster v5.13
Page 1 of 1

-
25.00 ft




114z Fromddaster v3.13
01:37:14 PM ' Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708  (203) 755-1666 Page 1 of 1

Tonto V Wash10,q=1900cfs, 26t&fezasa0.

Worksheet for Trapezoidal Channel

Project Description

Project File chaestad\fmwitontow10.fm2
Worksheet Tont V Wash 10,Q=2010c¢fs,20+00-28+00
Flow Element Trapezoidal Channel
Methed ' Manning's Fermula
Solve For Channel Depth

input Data

Mannings Coefficient 0.045

Channel Slope 0.014100 Uit
Left Side Siope 4.G00000H : V
Right Side Slope 4.000000H : V
Bottom Width 25.00 ft
Discharge 2,010.00 cfs
Resuits

Depth 5.02 ft

Flow Area 2286.33 fi2

VVetted Ferimeter 66.40 Tt

Top Width : £5.15 ft

Critical Degth 457 f:

Critical Siope 0.020487 fuft
Velocity 8.88 fi/s
Velocity Head .23 it

Specific Energy 6.25 ft

Frouda Number 0.84

Flow is subcritical.




110427
01:39:03 PM

FiowMaster v5.13

Haestad Methods, inc. 37 Brookside Road  Waterbury. CT 06708  (203) 755-1686 Page 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Project Descripticn

Preoiect Fiie
Worksheat

~ Flow Element
Method
Solve For

c:\haestad\fmwAtontow10.fm2 :
Tont V Wash 10,Q=2010cfs,20+00-28+00
Trapezoidal Channet

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient . 0.045

Channei Siope 0.014100 f/ft |
Depth 502 ft ’ ' |
Left Side Slope 4.000000H :V : ‘
Right Side Slope 4,000000H : V

Bottom Width 25.00 f :
Discharge 2,010.00  cfs o |

/
|

=

1
y 5.02ft

25001t

< e
T

Z
=
)




1104707 o
01:32:03 PM Haeostad Methods, Ine. 37 Brookside Road  Waterbury, CT 08708 - (203) 755-1866

Tonto V Wash 10,Q=1 900cfs,24+50-32+00
Worksheet for Trapezoidal Channel

Project Description

Project File chhaestadifmwitontow10.fm2

Workshest Tento V Wash 10,Q=2010cfs,28+00-32+00
Fiow Eiement Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.045

Channel Slope 0.0088C00 e

Leit Side Slope . 4.000000H: V

Right Side Slope . 4.000000H : V
" -Bottom Width : 25.00 f

Dischaige 2,610.CC cis

Results

Depth : 5.68 ft

Flow Area 270.89 fit2

Wetted Perimeter 71.82 ft

Top Width 70.42 ft

Critical Depth 4.57 ft

Critical Slope 0.020487 ft/ft

Velocity 7.42 fi/s

Velocity Head 0.é6 ft

Specific Energy 6.53 ft

Froude Number 0.67

Flow is subcritical.

FlowMaster v8.13
Page 1 of ¢



1104197 S o ) FlowMaster v5.13
01:41:42 PM Haestad Methods, tnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

-

Cross Section _
Cross Section for Trapezoidal Channel

Froject Description :
Project File c\haestadiimaitontow10.fm2

Worksheel Tenw V Wash 10,0=2010¢fs,28+00-32+0C ’
Flow Element Trapezoidal Channel

Method -~ Manning's Formula

Solve For Channéal Depth

Section Data

Mannings Ceefiicient 0.045 )

Channel Slope 0.008600 fi/ft

Depth 5.68 ft .
Left Side Slope 4.000000H : V ' |
Right Side Siope 4.000000H :V :
Bottom Width 25.00 ft _ , |
Dis¢hargs 2,010.00 cts -

7 -
\ / ‘L5_68 ft
J‘

je
2500t : v B
H1

NTS




110407 ) FlowMaster v5.13
01:42:04 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Tonto V Wash 10,0=1900cfs,32+00-33+00
Woerksheet for Trapezoidal Channel

Proiect Description

Project File cAnaestadifmwit ontow‘lO fmZz
Worksheet Tonto V Wash 10, Q=2010cfs, 32+00-33+00
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.045
Channel Slope 0.020000 f/ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H : V
Bottom Width 25.00 ft
Discharge 2,010.00 “cfs
Results
Depth 4,80 ft
Flow Area o 180.44 f2
Wetted Perimeter 62.91 ft
- Top Width - 61.77 ft
Critical Depth &S5 1t
Critical Siope .~ 0.020488 fu/ft
Velocity - ' 10.08 fi/s
Velocity Head 1.88 ft
Specific Energy 6.18 ft
roude Number 0.99

Flow is subcritical.




11407 FlowMaster v5.13
01:54:32 PM Heestad Msthods, inc. 37 Brookside Road  Waterbury. GT 06708  (203) 755-1666 Page 1 of 1

..

Cross Section ,
Cross Section for Trapezoidal Channel

Project Description

Project File c\haestad\imwAtontow10.fm2
crikshest Tonto V Wash 10, Q=2010cfs, 32+00-33+00
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.045
Channe! Slopa 0.020000 fi/#
Depth ' 480
Left Side Stope . 4,000000H : V
Right Side Slope 4.000000H: V
Bottom Width ' 25.00 it
Discharge 2,010.00 cfs

h V4 -
\ j / § 4801
i

[nd )
25.00 ft . A" B
H A1

NTS




110497 ! FlowMaster v5.13
01:54:50 PM Haestad Methods, Inc. . 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

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

Project Descriotion

Proiect Fits ci\hasstadifmwitontow10.fm2
. Worksheet Tonto V Wash 10,Q=2010¢fs,33+00-36+00
Flow Etement Trapezoidal Channel ’
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.045 )
Channel Slope . 0.011000 fi/it )
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H : V
Bottom Width 25.00 ft
Discharge 2,010.00 cfs
Resuits
- Depth 7 534 ft
‘Flow Area 247.68 ft2
‘Wetted Perimeter 69.05  fi
-~ Top Width 67.73 ft
Critical Depth 4.57 ft
Critical Slope 0.020487 fi/ft
Velocity 812  fUs
Velocity Head 1.02 ft
Specific Energy 6.37 ft
Froude Number 0.75

Flow is subcritical.




1170497 ) _ FlowMaster v5.13
01:58:55 PM Haestad Methods. Inc. 37 Brookside Road  Waterbury, CY 06708  (203) 755-1666 fage 1 of 1

nr

- Cross Section .
Cross Section for Trapezoidal Channel

Proiect Descrintion

Project File - Chaestad\imwitontow10.fm2

Worksheet Tonto V Wash 10,Q=2010cfs,33+00-36+00 .
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.045
Channel Slope 0.011000 f/ft
Depth . 534 it
-Left Side Slope ‘ 4,000000H :V
Right Side Slope 4.000000H : V
Bottom Vvidin 25.060 it
Discharge 2,010.00 cfs
W, <Z ]
= 1
\ / —JLS'S‘I‘ .
H
' |
L 1
d g ¢
25.00 ft : \Y B
1
NTS
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11mar? ' Flowaster v5.12
01:50:08 PM Haestad Methods. tne. 37 Brockside Road  Waterbury, CT 06708 - (203) 755-16/8 Page 1 of 1

RIS

Worksheset
Worksheet for Trapezoidal Channel

Project Description

Project File chhaestad\imwitontow1d.fm2
Warikshest Tontov W11,Q=2850¢7s, 10+0C-10+60
Flow Element Trapezoidal Channel

Meathed Manning's Formula

Scive For "~ Channel Depth

nlvu\. Cata

pMannings Coefficient 0.045

€.020000

4.0000G0 R 1 v
Right Side Slope 4.000000H 1V

Qr\“ﬁ'—‘ \J“f r“-‘-

4

Bottor 35.00 i
vischaige 2.0610.6C Cis
/
Resuits
Depth 4.03 i
Fiow Arga 2086.04 ft2
Wettead Perimeter 68 23 ft
Top Widtn 67.24 ft
Critical Depth 3.99 it
Critical Slope 0.020773 fit
Velecity 9.7¢ ffs
Velocity Head 1.48 ft
Specific Energy 551 #ft
Froude Number C.28

Flow is subcritical.
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1100497 ] . FlowMaster v5.13
02 02:26 PM Haestad Methoeds, tnc. 37 Brookside Road  Waterbury, CT 08708 (203) 755-1656565 Page 1 of 1

Cross Section
Cress Section for Trapezoidal Channel

Prolect Descripuion

nacgtad\fn

Praiact File ’ o wwontow 1 fm?2

WWOikanest Torioy W1, GE2350es, 10+05-10+80
Flow Element Trapezoidat Channei
l Jathod Manning's Fermula
Solve For Channel Depth
l Section Data
Mannings Cesfficiant 0.045
' Channs!i Siope 0.0260C0 itfit
Deptn 4.03 ft
Left Side Slope 4.000C00H:V
l Right Side Sicpe - 4.00000CH .V
Bottom Width 35.00 fi _
Discharge 2,010.00 cfs I ,
. s e
. =

4

W
Ui
(@]
(@]
pe i
<
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114727 FiradAastec v3.13
02:02:30 PM Haestad Methods. Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1688 Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Worikshest Tontov W11,Q=950c¢fs, 10+66-14+50
Fiow Element Trapezoida!l Channel

Method Manning's Formula

Solve For Channei Depth

i1
t File ci\ngestadiimuitontow11.fm?2

lnput Data

0.045
0.013800 fft
4.000000H : V

hanna! Sloge

~
HH =21 B

Left Side Slope

4

Right Side Slope
Bottorn Width
Discharge

4 000000H: V
15.00 ft
850.00 cfs

‘Resuits
Derts a1t n

b

Tlacas A(nf: ARG 10 fQ-Z
Sl ANYR P b B

wWerned Perimeter 43 87 T
Ton Width 47 88 f

€
=

Criticai ospin
Criical Slope
Velocily
Velocity Head
Specific Energy
Froude Number

Flow is subcriticai.

<
)
3
3
w2
N
0
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=
0
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_ 1147 ’ Fiomddaster v5 13
02:N4:473 OA Haestad Methods, Inc. 37 Brookside Rﬂad Whatarhury, CT 06708 - (203) 755-16K6 Page 1 of 1

.
.

——

Cross Section

l Cross Section for Trapezoidal Channel
' Froject Description

Project File c\hasstadifmwitontow11.fm?2

Werksneet Tentov W11,Q=950c¢fs,10+60-14+50
I Flow Element Trapezoidal Channel

Meathed Manning's Formula

Sclve Fo Channel Depth

Secucn Cata

: pMannings Ceefficient 0.045

Channs! Slops Q.013600 f/e

Depin 4.11 it

Loft Side Slope 40000004V
l Right Sids Slepe 4000000H YV

poitom Widin 15.00 it
' Discharge 950.00 cfs

o i a4
l \ B 2 ft
: |
!
- u T
1500 f : \Y B
Y1

) NTS




1 1/04/57
'02:04'.56 P Haestad Mathods. inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666

N

)
.

Worksheet
Werksheet for Trapezoidal Channel

roject Descripiion
-

f & T A
rolact File

1T

11!

-
i

Dt e
OUIYS T

Workshssl Tonoy Wil ,G=380efs, 1a+50-18+00
Flow Element Trapezoidal Channel
Methed Manning's Formula

input Data

Mannings Coefficient C.033
Channgl Sicpe 0.015100 fifft
Left Side Siove 4.000000H : V
Right Side Slops 4.000C00H : V
Bottom Width 15.00 ft
Discharge 950.00 cis
Results

Depth 42.01 f

Flow Area 124.24 fi?
Wetted Perimeter 48.03 ft

Top Width 47.04 ft
Critical Depth 3.63 it
Critical Slope 0.022528 ft/f
Velocity 7.65 s
Velocity Head 0.91 ft
Soecific Energy 4 91 r
Frouds Number 782

e D ST
CIGVW S Suidialai.

FlowMaster v5,13
Page 1 of 1




11Map7 .
02:07:39 PM Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-16A/6

Cross Section
Cross Section for Trapezoidal Channel

Project Descrintion

Froject rile cAhaestadiimeitontow11.7m2
Worksnest Tontov W11,Q=9850cfs, 14+50-18+00
Flew Element Trapezoidal Channel

Method Manning's Formula

Sclve For Channel Depth

Section Data

Mannings Coefficient 0.045
Channei Sicpe - 0.018100 iU
Depth 4.01 ft
Left Side Slope 4.000000H 1V
Right Side Siope 4.000000H 1V
Bottom Width 15.00 it
Discharge a50.00 ots ,

/,

g e

FlowMaster v5.13
Page 1 of 1

4.01 ft

--d
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NTS

-y




110407 FiowhMaster v5. 13

02:07:5Q Pa Hacstad Methods, Ine. 37 Brookside Road  Waterbury, CT 08708 (202) 765-1648 : Paae 1 of 1
Worksheet

Worksheet for Trapezoidal Channei

Proiect Descrintion

Prainst Sl cihasstaciimwAtontow1.fm2

Workshaset Tontov Wash 11,Q=25Ccfs, 18+00-20+00
Fiow Element Trapezoidal Channel

Method - Manning's Formula

Scive For Channei Depth

0045
n "

ANSANM £
GCEOCo s

4SSN S
&4.0GGGCC0 H V

4.000000H @ V

2 12.00 f
uiscnairge . 950.00 Cis
/
Resuiis
Depth 5.21 ft |
Flow Area 186.58 2 |
Wetted Perimeter 57.04 ft
Top Width 56.66 ft
Critical Depth 3.63 ft
Critical Slope 0.022528 ft/ft
Velocity 5.08 fi/s
Velocity Head 0.40 ft
Specific Energy 5.61 fi
Froude Number C.43

Flow is subcriticai.
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1170497 - . FlowMaster v5.13
02:09:35 PM Haestad Methods. Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1866 Page 1 of 4

Cross Section
Cross Section for Trapezoidal Channe!

Project Description

Prolsct File cihzazstadifmwAtontow 1. fm?2

WWorkanas: Tontov Wash 11,G=880¢%, 18+0C-28+L0
Flow Element Trapezoidal Channei

Mathed Manning's Formula

3olve For Chiannel Depth

Section Data

Mannings Ceefficient ¢.cas

Channgl Siope 0.005000 fuft

Depth 5.21 ft

Left Side Slope 4.0C0C0CH:V

Right Side Siope 4.00C000H: V

Bottom Width _ 15.00 it

Discharg? - 950,00 cfs /

'ﬂq

. S

4
1500 f : Vv




11047 - Frowhdasisr v3.13
| 02:0045 PM Haestad Methods, ine. 37 Brookside Road - Waterbury, CT 06708 . (203) 755-1666 Page 1 of 1

T
“

Worksheet
of Trapezoidal Channel

-h

Proiect Description

Froject Fiie c\hasstadiimw\ontow11.fin2

Workshaet Tontov V¥ 11,Q+250cTs,Station 20+00-21+00
Flow Element Trapezoidal Channe!

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0045 )
Channel Slope 0.007500 it
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H : V
Botiom Width 15.00 ft
Discharge 950.00 cis
RESUiis

Deoth 4732 ft

Ficw Area 18C.87 W
VWetted Perimeter 54.04 ft

Ton Wickh 52.87 fi
Critical Depin S.E3 i
Critical Siope 0.022528 fuit
Velocity 591  fs
Velocity Head 0.54 it
SpecHic Energy 5.28 ft
Froude Number 0.60

Flow is subcritical.
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1104037 - Fiowhaster v5.13
' 02:10:23 PM Haestad Methods, Inc. . 37 Broekside Road Waterbury. CT 04702 (203) 755-1684 Pane 1 0f ¢
Cross Section
l Cross Section for Trapezoidal Channel
' Project Description
Projact File c:\hasstadiimwitontow11.fm2
. Workshaet Tentov W 11,G+550c¢fs, Station 20+00-21+00
, Fiow Element Trapezoidal Channei
Mathod Mznrning's Formula
3oive For Channel Depth
Secuon Data
] Mannings Coefficient 0.045
Channe! Siop2 C.CC7500 fust
Cepin . 4.73 it
i Left Side Slops 4 000000H 1V
l Right Side Siope 4.0000C0H : V
] Bottom Width 15.00 ft .
l - Discharga 950.00 '3 I
. o SZ.
a4
' \\ 3 1.73
| .I
i |
) { 1
™ i ~
l 15.00 ft : v i
H1
l NTS
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110a4/07 Flewhdaster v5.13
02:10:40 PM ' Haostad Methods, Ine. 37 Brookside Road  Waterbury, CT 06708  (203) 765-16/H Pags t of 1

s

Worksheet
Woerksheet for Trapezoidal Channel

Project pescription

Project File c\haestad\fmwitontowt1.fm2

Py CHEEN Tonto VW 11, G=330cls, Sta.21+00-25+80
Fiow Eiement Trapezoigai Channel '

Mathed Manning's Formula

Saive ror Channel Deoth

input Data

Mannings Coefficient 0.045

Channel Slope C.020000 fi/it

Left Side Slope 4.000000H : V

Right Side Slope 4.C0C0C0H : V

Botiom Width 15.00 ft

Discharge. 950.00 cfs

/

- Results

Depnth 3.74 ft

Flow Area 112.10 i

Wetted Perimeter 4585 ft

Top Width 44.93 ft

Critical Depth 3.63 ft

Critical Slooe 0.022528 f/it

Vaiocity &.47 fifs

Velocity Head 192 it

Specific Energy 485 ft

Froysie Number n.e5
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1104207 FlomApastar v& 13
02:12:50 PM Haestad Methods, Inc. 37 Brookside Road - Waterbury, CT 08708 (203) 755-1666 Page 1 cf 1
Cross Section
. Cross Section for Trapezcidal Channel
Proiect Description
Project File c\hasstad\iimwitontow11.fm2
Worksneet Tonioc VW 11, Q=950cTfs, Sta.21+00-25+50
Flow Element Trapezoidal Channel
Mathod Hanning's Formuls
Soive For Channe! Depth
Sectwon Dala
Mannings Coefficient 0.045
Channal Sloge 0.0200C0 s
Depth 3.74 ft
Left Side Slope , 4.00000CH 1V
Right Sida Slops , 4.000000H 1V
BOWOM. Widih 15.0C i
Discharce | . 250.00 cfs ¥
\\‘ v i
\_ / L, 3.74 1t
i
|
e i
15,00 & v
H 1
NTS



110497 . riowhiaster v5.13
02:38:19 PM Haestad Methods, Inc. 37 Brookside Road - Waterbury, CT 05708 (203) 755-1666 Page 1 of 1

\

Workshesat
Worksheet for Trapezoidal Channel

Proiect Descrintion

Prolect File cAhaestadiimwitoniow11.fim2
Worksiest Tonto V W11, G=550cfs, Sta. 253+50-25+00
Flow Element .- Trapezoida! Channel
Methed Manning's For‘nu‘a
Soive For Channel Dep
input Data
Mannings Coefficient 0.045
Channg! Sicpe 0.005000 fi/it
Left Side Slops 4.000CC0H : V
Right Side Slope 4.000000H 1V
Bottom Width 15.00 i
( Cisciharge $5G.00 cis
/
Resuils
Deoth 521 ®
Fiow Area 188.58 W
yverea Ferimeter Of.94 i
Top Width £6.686 ft
Criticai Depin 3.83 it
Critical Slope 0.022528 f/it
Velocity 5.09 fi's
Velocity Head 0.40 ft
Specific Energy 5.64 ft
roude Number C.49

Flow is supcritical.




11 Kam7 ' FlowtAasgter v5.13
02:40:10 PR Haestad Mothnds, Ine. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

.
.

Cross Section
Cross Section for Trapezoidal Channei

Project Description

Projsct Fite chhasstad\mvAtontow11.im2
Workshest Tonte VW11, Q=830cfs, Sta. 25+50-29+00 ;
Fiow Eiement Trapezowiai Channet
Mathod Manning's Formula
Soive For Caanne, Depin
Seclon cala
Mannings Coefficient 0.045
Channal Sinze 0.005000 fuft
Deptin 5.21 ft
Left Side Slope 4.0CCCOCH:V
Right Side Siops 4000000 H: V
Bottom Width 15.00 fi
Discharge 950.00 cfs - ,
L e

0
L
8]
N
s
e |

15 00 # ' VB
o1
NTS
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lf.)?:42:27 PM Haestad Methods, inc. 37 Bronkside Rnarl  Watarmiry, T DR70R 203 755-188R

Worksheet

rFroject Descriotion

Draiact Fila c\hgastadfmwitontow 14 fm?
Worksheat Tonio VW1, G=83Ccs, 29+00-32+00
Flow Element Trapezoidal Channst

Method Manning's Formui

Suive For Channeal Depth

input Cata

Mannings Coerficient C.04a5

Channel Slope 0.0118CC fifit

Left Side Slope 4.000000H . V

Right Side Slope 4.000000H:V

Botom Width 15.00 ft

Discharge 950.00 cis

/

Resuits

Depth 42 t

Flow Area
Wetted Perimeter
Thp AR \Axh

N fereas u'dln H

Criicai Siope
Ve!ocit"

' Critica! Danth

Fiommdastar v5.13
Paae | nf 1
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DA e DAY Haastad Atathods, ine. 37 Pronkside Road  Waterbury, CT 06708 (293) 755-1668 Paga 1 of ¢

.
.

Cross Section
Cross Section for Trapezoidal Channel

Proiect Description

Project File cihazstadimyitontow11.fm2
Worksheet Tonto V W11, Q=950cfs, 29+00-32+00
Flow Eiement Trapezoidai Channei

Mathod Manning's Fermula

Solve For Channel Depth

Section Data
Mannings Goefficient 0.045

Left Sida Slope
Right Side Siops
Bodom vvidin

Discharge
g

]
|
| |
‘ |
- - 1
15.00% ' Vi
T
NS




02:43:64 PM

110407

4

Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 {203 755-1

.
v

Froiect Description

P-A' ) -ul- r— :.—
phITLL T
Worksheaset

Fiow Element

Mathadl

SUIVE O

¢\hasstadifmwAtontow11.fm2

Tento VW 11, Q=950c¢fs, Sta. 59+00- 4+00
Trapnzomar Channel

1 '/-
”"I..."S Formu's

Caaiingi ucy.n.u

input Daia

ttannings Coefficient Q.045
Channg! Slop2 0010200 /%
Lefl Side Sicpe 2.00C000 k. v
Right Side Slope 2.000000H : V
gottom Width 50.00 fi
Discha rge §50.00 cis

4
Resuits
Depth 2.32 ft
Fiow Area 126.68 f@
Wetted Perimeter 60.37 ft
Top Width £027 ft
Critical Depth 217 ft
Critical Slope 0.023921 fi/ft
Velocity 7.50 ft/s
Veiccity Head 0.87 it
Specific Energy 319 fi
Froude Number 0.90

Flow is subcritical.

Notes:

ARA

FlowMaster v5.13
Pagn 1 of §



11/04/97

02:46:38 PM

Flowidaster v5.13

Haestad Methods, Inc. 37 Birooxside Roadt  Waterbury, CT 08708 {203) 755-1864 Page 1 of §
Cross Section
Cross Seciion for Trapezoidal Channel
Project Descriotion
Srojeci il SlihzesadiVmeAatowt 1 fimz
vvorkshest Tonto V W 11, Q=950cfs, Sta. 32+00-34+00
Flow Element Trapezoidal Channel
method Manning's Formula
Soive For Channel Depth
Section Data
Mannings Ceefficient 0.045
Channei Siope 0.019200 Uit
Bepth 2.32 it
Left Side Slope 2.000000H 1V
Right Side Slope 2.000000H |V
Bottom Width 50.00 it
Discharge 950.00 cfs , .
\‘h v - T
. = / I 5326

| !

! i

bt ol 1

. : A,

ialetoll VIN
NTS
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ST ' . Flowttaster v5 13 -
02:48:40 O3 Haestad Mathnads ine 37 8raokside Road  Waterbury, CT 06702 (203 755-1€46 Page | of 1

«

Worksheet
Worksheet for Trapezoidal Channel

Project Description

Project File c:\haestad\fmwitontow11.im2
Workshest Tonto VW 11, 950cfs, Sta. 33+00-34+80
Fiow Element Trapezoidatl Channel
Methed Manning's Formula
Scive For Channet Depin
Input Data
tannings Coefficient Q.045
Channe! Slops 0.018200 L
Left Side Sioge 2.0G0CGG R 1 V
Right Sid! 2.000000H -V
Bcliom ¥ gooe n
uiscnarge 990.00 Cis
/
Resuits
Denth 232 f
Flow Area 125.68 fi?
Wetted Peiimeter 60.37 ft
Top Width 58.27 f
Critical Depth 47 ft
Critical Slope 0.023921 fifft
Velocity 7.50 fi/s
Velocity Head 0.87 f
Specific Energy 319 ft
Froude MNumber G.80

Flow is subcritical.

Notes:

Outlet exisling box culven




s

110497 ! FlowMaster v5.13

l02;48:58 Pt Haestad Methods. Inc. 37 Brookside Road Vaterbury, CT 86708 - (203) 755-1666 Page 1 of 1
Cross Section
l Cross Section for Trapezoidal Channel
Proiect Descriniion
Ornizet Eila s\hzastadimedtontow 11 fm?2
YVOrRsnSet Tonto V VW 11, §50cis, Sia. Sa+C0-34+30
Fiow Element Trapezoiaai Channei
Mathnd Manning's Formula
Scive For Channel Depih
Saction Data
tannings Coefficient 0.045
' Channei Slope 0.019200 i
Deoth 2.32 ft
Left Side Slope 2.0000CCH : V
l Right Side Siops 2.000000H: V
Bottom Width 50.00 ft
' Discharge - 950.00 cfs ) o
i ~7 2 1
. = o3 |
i | | l
|
e | 1
50.00 & vl
Mol
NTS
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\REIET T rioravtastor v5.13
'32:49:15 PM Haestad Mathods, Ine. 37 Brookside Road  Waterbury, CT 06708 (203) 7551665 Page 1 of 1

Worksheet
Warksheet for Trapezoidal Channe!
Project Descriotion
Froject File clhassizdlin 11.im2
Worksnest Tonto VW11, Q=950cfs, 35+50-36+18.11
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channel Depin
input Data
Mannings Coefficient 0.045
Channel Siope 0.018200 fit
Left Side Slope 5.000000H : V
Right Side Slepe 5.000000H : V
Bottorn Width 25.00 fi
Discharge 950.00 cfs
Resuils
Depth 3.056 ft
Fiow Area 12307 2
Wetted Perimeter 56.16 ft
Ton Width 5558 # o ‘
287 & '
Critical Slope 0.023278 fuit
Valachy 7.72 ftfs
Velocity read 0.93 ft
Svecific Energy 3.08 ft
Froude Number 0.91

Flow is subcritical.

el s la B e
' [@igreier- |} DCpLu
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3110407 : Fimwdtactar vB 43
12:55:18 PM Haestad Methods, Inc. 37 Brookside Road  \Waterbury, CT 06708 (203) 755-156% Page 1 of 1

-

Cross Section
Cross Section for Trapezoidal Channel - ' -

Project Description

Project File clhasstadfmwAtentow i 1.fm2

Workshaet Tonte V W11, Q=950cis, 35+50-36+18.11

Flow Element Trapezoidai Channel :
Method Manning's Formula
Slivs L) Channel Depth

Ramrimm Yada
DAV dua

tAannings Coefficient Q.045
Chanrs! Slans o naonnn s

anne! Tiogs RAECIE S 1T
Depin ) 3.00 ft i
Lef'f QldP Steo 5.000000H : V : :

Pt : = ﬁf\l"(‘*/\f\ L.J \I
Sottom Widia 25.0G it
Discharge 250.00 cfs ,
e, <z -l

T
3

N

|8}

@]

[»]

=1

< A
IV

W -

'
!
l !
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11204297 . ) ‘ FiowMaster v5.13
02:55:35 PM Haestad Methods, Inc. * 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Proiect Descrintion
Proiect File, cthasstad\imwitontow12.1m2
Aorkshest Tente V Wash 12, Q=10€C s, Sta §+00
Flow Element Trapezoidal Channet
Mathed Manning's Formula
Solve For Channei Depth

input Data

Mannings Coefficient 0.045
Channel Slope 0.005000 ft/it
Left Side Slope 3.000000H : V
Right Side Slope 10.000000H . V
Bottom Width 120.00 ft
Discharge 1,060.00 cfs

Results
Depth 217 ft

Wetted Perimeter 148.82 ft
Top Width 148.16 ft
Critical Depth 1.31 ft
Critical Slope 0.027617 f/it
Velocity 3.65 fi/s
Velocity Head 0.21 ft
Specific Energy 237 ft
Froude Number 0.45

Flow is subcritical.

' Fiow Area 250.44 ft?




11/04/97 B . FlowMaster v5.13
03:04:42 PM Haostad Mathods, inc. - 37 Brookside Road  Waterbury, CT 06708  (203) 755-1668 Page 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Preject Description

Project File c:\haestadvimwitontow12.fm?2
Worksheet Tonto V Wash 12, Q=1060 cfs, Sta §+00
. Flow Element Trapezoida! Channe!
Method Manning's Formula
Solve For Channel Depth )

Section Data

Mannings Coefficient 0.045
Channel Slope 0.005000 fuft
Depth 217 ft
Left Side Slope 3.000000H : V
Right Side Slope 10.000000H : V
Bottom Width . 120.00 f
Discharge 1,060.00 cfs
¢
hv.d
= 217 ft
! t
! | 4
™ et} !
120.00 ft v E)
H 1
NMTE

')
l




110497 SiowMastet v5.13
03:05:15 PM Haagtad Methods, Ine, 37 Brookside Read  Waterhury, CT 08708 (2023) 755-1868 Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Project Description

Project File c\hasstadifmwitontow12.fm2
Worksheet . Tonto VW 12, Q+1060, Sta 9+00
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.045
Channel Slope 0.005000 f/ift
Leit Side Siope 3.00CCC0H : V
Right Side Slope 10.000000H : V
Rotiom Width 85.00 f
Discharge 1,0660.GG cis

N

Resuits
Depth 2.61 f

Wetied Perimeter 119.49 ft
Top Width 118.93 ft
Critical Depth ~ 1.62 ft
Critical Slope 0.026130 fuft
Veiccity 3.98 fi/s
Velocity Head 0.25
Specific Energy 2.88
Froude Number C.47
Flow is subcritical.

T &

I3

l Flow Arez 266.17 fz




11204297 B ‘ FlowMaster v5.13
03:06:01 PM ) Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 - (203) 755-1666 Page 1 of 1

~ Cross Section
Cross Section for Trapezoidal Channel

Project Description

Projact Fite c\haestad\imwitontow12.fm2
Worksheet Tente VW12, Q+1030, Sia 9+0C
Flow Eiement Trapezoidai Channei ’
Method Manning's Formuta

Soive For Channai Depth

Do bl TYymba
Section Data

Mannings Coefficient 0.045

Channel Slope 0.005000 fift

Depth 2.61 ft
‘Lefi Side Slope - 3.0000CCH.: V

Right Side Slope 10.000000H : V

Bottom Width 85.00 ft

Discharge 1,060.00 cfs

4
[ . 7. ——
= —Loe1tt

N /
[ S
-

85.00 ft A" B




104207 FlowMaster ¥5.13
.03:06:10 P ) Haestad Methods, tnc. 37 Biookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Worksheet
Woerksheet for Trapezoidal Channel

Project Description

Project File c:\haestadifmwAtontow12.fm2

Worksheet Tonto V Wash 12. Q=1060 cfs, Sta 10+00
Fiow Element Trapezoidal Channel

Method Manning's Formuia

Solve For Channei Depth

inout Data

tMannings Coefficient 0.045
Channel Slope 0.005000 fi/it
Left Side Slope 2.000000 H : V
Right Side Slope 2.000000H : V
Bottom Width 50.00 ft
Discharge 1,060.00 cfs

Results

Depth 3.67 ft
Flow Area 210.44 ft?
Wetted Perimeter 66.41 ft
Top Width 64.68 ft

Critical Slope 0.023435 fiiit
Velocity 5.04 fi/s
Veiocity Head 0.38 it
Specific Energy 406 ft
Froude Number 0.49

g PP [ IR Th '
low is subcriticai.

Notes:

1) Upstream flow is 0.0085 %. Grade break @ Station 10+00.

. Critica!l Depth 2.33 f




1104097 ! Fiowiiaster v5.13
03:09:146 PM Haestad Methods, Inc. 37 Brookside Road = Waterbury, CT 06708 (203) 755-1666 Panwm 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File c\hasstadimwitontow12.fm2

Worksheet Tonto V Wash 12, Q=1060 cfs, Sta 10+00
Flow Element Trapezoidal Channel '
Method Manning's Formula

Solve For Channel Depth

R mmd Mo
SeCLON waid

Mannings Goefficient 0.045
Channe! Slops 0.008000 /4t
Deptn 3.67 it
Left Side Slone 2.000000H : V
Right Side Slepe 2.000000H 1V
Botiom Width 80.00 it
Discharge 1,060.00  cfs

K

1K
\

/ t 367 f

\\
|
|

o

vIN
H1
NTS

50.00

l
l




FlowMaster v5.13
Page 1 of 1

110407
03:10:14 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1668

Worksheet
Worksheet for Trapezoidal Channel

Project Description

Proiact Fils c\hasstad\imwitontow12.fm2

wWorksheet Tonto V Wash 12, G=1060cis,10+00-11+C0
Flow Element Trapezoidal Channel

Mathod
Sclve For

Manning's Formuta

Pl iy 9
<

Channe!l Depth

Input Data

Mannings Ceeflicient 0.045

Channel Sloge 0.014000 ft/ft

Left Side Slope 4,000000H : V

Right Side Slope 4.000000H : V

Bottom Width 50.00 ft

Discharge 1,060.00 cfs
4

Results

Depth 283 ft

Flow Area 159.33 ft2

Wetted Perimeter 71.71 fit

Top Width 71.06 ft

Critical Depth 2.26 ft

Critical Slope 0.023834 f/ft

Velocity 6.65 ft/s

Velocity Head g.6¢9 ft

Specific Energy 3.32 1t

Froude Mumber 0.78

Flow Is subcritical.

jNoies:

43
Y

» 4 monn Y 14 e -t N o el 2 .
Downstraam slops 15 0.5%. Grade breek @ Station 10+00

S Thal SV




11/04/97 s FlowMaster v5.13
l03:10:42 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
l Cross Section
I Cross Section for Trapezoidal Channel

; Proiect Description
l Project File c\haestadiimwitontow12.fm
Workshest Tonio V Wash 12, Q=1060cfs, 10+00-11+00
Flow Element Trapezoidal Channel
I Method Manning's Formula
Soive For Channel Depth
l Section Data
Mannings Coefficient 0.045
. Channel Slope 0.014000 fi/ft
Depth 2.83 ft
Left Side Slope 4.000000H:V
l Right Side Slope 4.000000H : V
Bottom Width 50.60 ft
Discharge 1.060.00 cfs ,
e = — o631
l e > K
50.00 ft \Y tl
I H 1
i NTS




RRFUL T VAN * FlowMaster v5.13
03:10:52 PM Haestad Methods, tnc. - 37 Brookside Road  Waterhury, CT 06708  (203) 755-1H66 Page 1 of 1

K

Workshest
Worksheet for Trapezoidal Channel

roject Description
Project File c\hasstad\fmwitontew12.f1m2
Worksheet Tonto V Wash 12,Q=1060cfs,Sta{1+00-16+50
Flow Element = Trapezoidal Channel
Methed Manning's Formula
Saoive For “Channeal Depth

input Data

Mannings Coefficient 0.045

Channa! Slope 2.012000 8%
Leit Side Siope 4.00000CH : V
Right Side Slope 4.000000H : V
Botiom Width 10.00 ft
Discharge , 1,080.00 cfs

Results
Depth 4.90 ft

Wetted Perimeter £0.38 ft -
Top Width 49.18 ft

Critical Depth 4.27 f

Critical Slope 0.022095 fuit

Velocity 7.32 fUs

Velocity Head , 0.83 ft

Specific Energy 5.73 ft ,
Froude Number 0.75 |
Flow is subcritical.

l Flow Area 144.90 ft?




110407 . : ¢ Flowiaster v5.13
3:13:53 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 - (203) 755-1666 Page 1 of 1

Cross Section
Cross Secticn for Trapezoidal Channe!

Project Description

Project File c\haestad\fmwitontow12.fm2

Worksheat Tonto V Wash 12,Q=1060c¢fs,Sta11+00-16+50
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channei Depth

Section Data

Mannings Coefficient . 0.045

Channei Slopée - 0.01200C0 Vit
Depth 4.90 ft
Left Side Slope 4.000000H : V
Right Side Slops ' 4.000000H : V
Bottom Width 10.00 ft
Discharge 1,050.00 cfs

S E— 1,
10.00 # VAN
H 1
NTS




11/04/07 : ' ) FlowMaster v5.13
03:14:113 PM tHasstad Methods, Ine. 37 Brockside Read Winterkury, CT 08708 (293) 755-1666 Page t of {

\Workshest
Worksheet for Trapezoidal Channel

Project Description

Project File cAhasstadmwitontow12.fm2
Worksheet Tonto V Wash 12, Q=1080cfs, 16+50-21+50
Flow Element Trapezoidal Channel ’
Method Manning's Formula
Sclve For Channel Depth
Input Data
Mannings Coefficient 0.045 ) ;
Channel Siope 0.0140C0 fuft )
Left Side Slope 2.8C0C000H : V :
Right Side Slope 2.500000H : V 1
Rettom Width 10.00 ft : ‘
Discharge 1,060.00 cfs
Resuits
Depth 534

low Area 124.54 2 »
VWeited Perimeter 3874 i -
Top Width 3668
Critical Depth 481 ft
Critica! Slope 0.021892 fu/ft
Velocity 851 s
Velocity Head 1.13 ft
Specific Energy 6.46 ft
Froude NMumber 0.81

Flow is subcritical.




_ 110497 .
03:14:46 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

| Cross Section
Cross Section for Trapezoidal Channel

Froject Description .
Project File c\haestad\imwAtontow12.fm2

WWaorksheat Tonte V Wash 12, Q=10€0¢fs, {16+8C-21+E0
Flow Element Trapezoidal Channel

Method Manning's Formula

Scive For Channel Depth

Secticn Data

Mannings Coefficient - 0.045
Channel Slope 0.014000 fuft
Depth 534 ft
‘Left Sida Siope 5CCCCCH 1V
Right Side Slope 2.500000H : V
Bottom Width 10.00 ft
Discharge 1,060.00 cfs ;
g Y

T

10.60 ft

FiowMaster v5.13
Page 1 of1

H 1

NTS



1104197 ' ! Flowtdaster v5.13
03:14:55 PM Haestad Methods, inc. 37 Brookside Road  Waterbury. CT 06708 < (203) 755-1666 Page 1 of 1

Worksheet ,
Worksheet for Trapezoidal Channel

H A Anapr At oo
Project Deacription

Project Fite c\haestadifimwiiontow12.im2
Worksheet Tonto V Wash 12, Q=1010¢fs,21+50-26+00
Fiow Element Trapezzidal Channel
Method Manning's Formula
Soive For Channel Depth
Input Data
Mannings Cosefficient 0.045
Channel Slope 0.011000 fi/ft
Left Side Slcpe 2.500000H:V , |
Right Side Slope 2.500000H : V : |
Bottom Width 10.00 ft '
Discharge 1,010.00 cfs
/
" Results
Depth 5.52 ft
Flow Area 131.38 ftz
Wetted Perimeter 39.73 fi
Top Width - 37.80 Ao
Critical Depth 4.69 ft
Criticai Siope 0.021831 ftfit
Velocity 7.69 fi/s
Velocity Head .92 ft
Specific Energy 6.44 Tt
Froude Number Q.73

Flow is subcritical.




110497 . ) Flowaster v5.12
03:17:41 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Cross Séction
Cross Section for Trapezoidal Channel!

Project Description

Project File cinasstadiimwatontow12.fm2

Workshest Tonto V Wash12, Q=1010c¢is,21+50-26+00
Flow Eiement Trapezoidal Channel :

Method Manning's Formula

Sclve Fo Channel Depth

Section Data

Mannings Coefficient 0.045
Channget Sioge 0.011C00 f/f
Bepth 3.82 f
Left Side Stope 2.500000H : V
Right Side Slope 2.500000H . V
Bottom Width 10.00 ft
Discharge 1,010.00 cis ;
552 ft
10.00 ft ' vIN
H 1
NTS




110497 ‘ . FlowMastér v5.13
03:17:49 PM Haestad Methods, inc. - 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page't of 1

Worksheet
Worksheet for Trapezoidal Channel

Project Description

roject Fite ¢ihaestadifmwitontow12.fm2
YWorksiiest Tonio V Wasn12,8=750c{s,28+00-31+40
Fiow Element Trapezoidal Ghannel
Methoed Manning's Formula
Salve For Channel Depth
Input Data
Mannings Coefficient 0.045
Channel Slope 0.022000 fi/it
Left Side Slope 2.500000H : V
Right Side Stope 2.500000H :V
Bottom Width 10.00 ft
Discharge 750.00 cfs
Results .
Depth 4.06 ft.
Flow Area . 8171 ft2
Wetted Perimeter 31.85 ft
Top Width 30.28 ft
Critical Depth 4.03 ft
Critical Slope 0.022712 fi/it
Velocity 9.18 fifs
Veioceity Head 1.31 fi
Specific Energy 537 ft
Froude Number 0.99

Flow is subcritical.

Notes:

4y Dbmtine A4 L0
i CSRRLUO ST

C)
Id
(')
(D

5 the transition zone from a bettem width of 10 ft to that of 30 ft.




14407 M FlowAaster v5.13
03:18:45 P\ Haestad Methods, inc.. 37 Brookside Road Waterbuyry, CT 06708 (203) 755-1666 Page 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File ~cAhaestad\fmwitontow12.fm2
Worksneet Tonto V Wash12,Q=750cfs,26+00-31+40
Flow Element Trapezoida! Channel '

Method Manning's Formula

Solve For Channel Depth

Secticn Data

Mannings Coefiicient 0.045
Channel Siopg _ 0.022000 firit
Depth 4.08 ft
Left Side Slope 2.500000H : V
Right Side Sloge - 2.500000H:V
Bottom Width 10.60 fi
Discharge 750.00 cfs
%
406 ft
1
‘ 1
* >
10.00 ft ' v\
H 1
NTS




1170497 FlowMaster v5.13
03:18:27 PM Haestad Mathods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Froject Description

Proiect File ¢\haestad\ifmwitontow12.fm2
Workshaset Tonio V Wasn 12,&=75CcTs 31+48-31+70
Fiow Eiement Trapezoidal Channel
Mathod Manning's Fermula
Soive For Channeai Dapth
Input Data
Mannings Coefficient 0.045
Channel Slope 0.022000 i/t
Left Side Siope 2.000000H : V
.Right Side Slope 2.000000H : V
Bottom Width 10.00 ft
Discharge 750.00 cfs. j
Results : ‘ ’ ‘
Depth 425 ft ‘
Flow Area 78.73 ft2
Wetted Perimeter 25.02 ft
Top Width 27.02 ft - é
Critical Depth 422 ft ’
Critical Slope 0.022773 fuft
Velocity 9.53 ft/s
elocity Head 1.41 ft
Specific Energy 566  ft
Froude Number 0.92

Flow is subkcritical.

H 3 - » EPoS - o~k - T . 1. -yt - A S P
Station 24+00 4o 22400 i3 g transition zone, The botiom width varles from 10 fito that of 30 1t




110497 ! FlowMaster v5.13
03:20:24 PM Haestad Methods, inc. 37 Brockside Road  Waterbury, CT 06708 (203) 755168685 Page 1»9.‘ 1

Cross Section
Cross Section for Trapezoidal Channel

Project Description

roject File c\haestadifmwAtontow12.fm?2
Worksheet Tonto V Wash 12,Q=750cfs 31+40-31+70
Flow Element Trapezoidai Channel
Method Manning's Formula
Solve For Channei Depth

Section Data

Mannings Coefficient 0.045
Channel Slope 0.022000 Uit
Depth 4.25 ft
Left Side Slope 2.000000H :V
Right Side Slopse 2.0000C0H:V
Bot{om Widinh 1G.00 ft ' .
Discharge 760.00 cts Ty
4.25 fi
—_ |
‘ |
|
b - 1
i - i
10.00 ft A B
H 1
NTS




1104507 . : FlowMaster v5.13
l 03:20:34 PM Haestad Methods. inc. 37 Brookside Rnad Waterbury, CT 06703 (203) 755-1666 Page 1 of 1

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

Project Description

roject Fite c\hasstadifmwitontow12.fm2
‘Worksheet Tonto VW12, Q=750c]s, 31+70 - 32+80
Fiow Element - Trapezoidal Channel
Mathed Manning's Formula
Soive For Channel Deptn

lnput Cawa

Mannings Coefficient 0.045

"~ Channel Slope 0.022000 fuit
Left Side Slope 2.000000H : V
Right Side Slope 2.0CC0C0H: V
Bottom Width 1000
Discharge 750.00 cfs
Results
Depth 425 ft
Flow Area 78.73 ftz
Wetted Perimeter 28.02 ft
Top Width 27.02 ft
Critical Depth 4,22 f
Critical Siope 0.022779 ft/it
Velocity 9.53 fi/s
Velocity Head 1.41 ft
Specific Energy 5.66 ft
Froude Number 0.98

Flow is subcritical.




110497 . ! FlowMaster v5.13
03:21:2¢ PM Haestad Meathods, ine, 37 Brookside Road  waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File c:\haestad\fmwitontow12.fmz
Worksheet Tonto V W12, Q=750cfs, 31+70 - 33+50
Flow Element - Trapezoidal Channel

Method Manning's Formula

Solve For Channei Depth

Section Data

Mannings Coefficient 0.045
Channel Slope 0.022000 fuft
Depth 4.25 ft
Left Side Slope 2.000000H : V
Right Side Siope 2.000000H:V
. Botiom Width 10.00 ft
- Discharge 750.00 cfs y
- a2 /
\ =
\ /
N / 4.25 ft
\ : i 7
| |
! -
™ > i
10.060 &t \Y B
H 1
NTS




1

110497 FlowMaster v5.13

03:21:41 PM Hasstad Methods, Inc. 37 Brookslde Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

Worksheet
Worksheet for Trapezoidal Channel

Project Description

Project File c\haestad\ifmwitontow12.fm2

Worksheet Tonto V W12, Q=750cfs, Sta.33+50-36+00
Flow Element Trapezoidal Channel

Method Manning's Formula

Sclve For Channel Depth

laput Data

Mannings Goefficient 0.045
Channe! Slope 0.022000 ff )
Left Side Siope 3.000C00H .V
Right Side Slope 3.000000H : V
Bottom Width 30.00 ft
Discharge 750.0C cfs
. . Results

- Depth 2.52 fit
Flow Area 94.60 fi?
Wetted Perimeter 4593 . ft
Top Width 45.11 ft
Critical Depth 2.46 ft
Critical Slope 0.023753 ft/t
Velocity 7.93 ft/s
Velocity Head 0.98 ft
Specific Energy 3.50 ft
Froude Number 0.97

Flow is subcritical.




1110497 ) FlowMaster v5.13
03:25:29 PM Haestad Methoda tnc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1685 : Page { of 1

Cross Section :
Cross Section for Trapezoidal Channel

Project Description

Project File c\hasstadifmwitontow12.fm2

Worksheet Tonto VW12, Q=780cfs, Sta.33+30-36+00
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Cosgflicient 0.045
Channel Slope 0.022000 fi/fft
Depth : - 252 ft
Lett Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Bottom Width 30.00 ft _
" Discharge 750.00 cfs o y
Y <7 ™

=
NTS
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D. Wash 01 Channel
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11/05/07 ) Fiowhaster v5.13
07:59:22 Amt - Fimerstat Methods, ine, 37 Brovkaite Road VWatetbury, CT 08708 (203) 765-1090 Page 1 of 1

TntovWG1, Q=5893cfs, 10+00-39+00
Worksheet for Trapezoidal Channel

Proiect Description

Project File cihaestadifmwifontow(1.fm2
Worksheet Tntov WO01,0=993cfs, 10+00-23+00 _
Flow Element Trapezoidal Channel
Method Manning's Fermula
Socive For Channel Depth

Input Data

Mannings Coefficient 0.045

Channel Slope 0.018000 ft/ft
Left Side Slope 2.000000H:V
Right Side Slope 2.000000H : V
Bottom Width 8.00 ft
Discharge 993.00 cfs
Results

Depth 5.62 ft

Flow Are i08.c3 ft?
VWetted Perimeter 33.13 fi

Top Width 30.47 f
Critical Depth 521 it
Critical Stope 0.022044 fifit
Velccity 2.19 ftfs
Velocity Head 131 ft
Specific Energy £.92 ft
Froude Number 0.86

Fiow is subcriticai.




1105297
l 08:02:53 AM Haestad Methods. Inc. - 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Cross Sectioh
Cross Section for Trapezoidal Channel

Project Description

Project File cihaestadiimwitontow01.fm2
Worksheet Tniov W01,Q=983c¢fs,10+00-23+00
Flow Element Trapezoidal Channel

Method Manning's Formuia

Scive For Channei Depth

Section Caia

Mannings Coefficient 0.045

Channegl Siope C.CICCCo /R
Depin 567 ft
Left Side Slope 2.000000H - V
Right Side Slope 2.000000H: V
Battom Width 800  ft
Discharge 993.00  cfs

# q

3

8.00ft

FlovAdaster vS.43
Page 1 of 1

NTS



1170507 FlowMaster v5.13
08:00:19 AM Huestnd Methods, ine. 37 Brookoids Rond - VWaterbury, CT 08700 (203) 765-16809 Poage 1 of ¢

Worksheet
Worksheel for Trapezoidal Channel

Project Description

Project File cihaestadifmwitontowl1.fim2
Worksheet . Tonto V W0D1,Q=0923cfs,22+00-38+00
Fiow Element - Trapezoidal Channel
Methed Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.045

Channel Slope 0.016000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H: V
Bottom Width 10.00 it
Discharge o 993.00 . cfs
Resylts

Depth 479 ft

Flow Area 116.92 ft2
Wetted Perimeter 40.33 ft

Top Width 38.77 ft
Critical Depth 4,45 ft
Criticat Slope 10.021956 ftft
Velocity 8.49 fi/s
Veiccity Head - 1.12 it
Sperific Energy 592 ft
Froude Number 0.8¢

Fiow I8 subcriticai.




1150597 : ! . FlowMaster v5.13
08:00:44 A Haestad Methods, inc. 37 Brodksids Road Waterbury, CT 06708 (203) 755-1666 " Pagetoft

Cross Section
Cross Seciion for Trapezoidal Channel

Project Description

Project File chaestadiimwitontow(1.fm2
Worksheet Tonto V W01,Q=993cfs,23+00-38+00
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.045
Channe! Siope 0.016000 fuft |
Depth 479 ft |
Left Side Stope 3.000000H : V |
Right Side Slops 3.000000H 1V
Bottom Width 10.00 it
Discharge 993.00  cfs

. -

14
.
f:
3

‘ 10.00 ft ‘ VB

NTS




" Worksheet
CIUYY CICHIIIL

- Method

c:\haestadVimwitontow01.1m2

., Tento V WO01.Q=993cfs, 38+00-40+02.92

Aves Elamaané U Trmmamaidal Alaannal

L llaueuigar wiantien

Froude Number
Flow is subcritical.

Manning's Formula

Soive Far Channal Deoth

input Data

Mannings Coefficient 0.045

Channel Slope 0.016000 fi/ft

Left Side Slope 0.500000H : V

Right Side Slope 0.500000H: V.

Bottom Width 10.00 ft

Discharge 993.00 cfs

Results

Depth 7.22 ft

Flow Area 98.33 ft?

Wetted Perimeter 26.15 ft

Top Width 17.22 it

Critical Depth 6.06 ft

Critical Slope 0.028911 ftsft

Velcceity 10.10 fifs

Velocity Head 1.58 ft

Specific Energy 8.81 ft

0.76

11056/97
07:48:15 AM

Hnestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1865

FlowMaster v5.13
Page 1 of t



Cross Section
Cross Section for Trapezoidal Channel

Project Desciription

Project File ¢ \hasstad\fmwitontow01.fm?2
Worksheet Tonto V W0 1,Q=993¢fs,38+00-40+02.92
Flow Element Trapezsidal Channel

Method Manning's Formula

Soive For Channel Depth

Section Data

Mannings Coefficient 0.045

Channel Slope 0.016000 fiit

Depth 7.22 ft

Left Side Slope 0.500000H : V

Right Side Slope 0.500000H : V
Bottom Width 10.00 ft

Discharge 993.00  ¢fs

7.22 ft
A\ '
L |
f ‘J 1
10,00 ft l \Y4 B
H 1
NTS
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E. Wash 10 Channel Culvert in Forest Road

Wash 11 Channel Culvert in Forest Road

C:\WPDOCS\TONTO\T V-EASTP.DR




cihaestadievmitntovwt 0.cvim
0712507 032:30:44 PM

Comments: 1) Manning coefficient of 0.035 has been chosen

e te o8 T e ¥ obee VRl 4R N SAAALE.

N A
FIQIBCL 11U TIOV V¥Abi 1U, W= EYUUCES, (O rutest kuao

L T Y ”
rigjet ciigieai’ wu 4
CulvertMaster vt

Lute Obaidi .
Page 1 of 1

© Haestad Methods, Inc. 37 Brookslde Road Watarbury, CT 06708 USA  (203) 755-1666 -

Culvert Calculator Report
Tntov Wash 10,Q=1900cfs

assuming that the channel at culvertarea shall  be

cleaned at alternate year.
2) Inlet and outlet elevations are relative elevations  to facilitate sizing the culvert
3) Culvert lengths are approximate. Actulal  construction length shall be shown on the plans

Solve For: Headwater Elevation 3

Culvert Summary

Allowable HW Elevation 7.00 fi Headwater Depth/ Haight 1.47
Computed Headwater Elevation 107.34 & Dischargs 1,800.00 cfs
Inlet Control HW Elev 107.34 f Tailwater Elevation 450 ft
Outlet Control HW Elev 107.33 # Control Type Inlet Control
Grades

Upstream invert 100.00 ft Downstream Invert 99.35 ft
Length 76.00 & Constructed Slope 0.008553 fuft
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 412 ft
Slope Type Mild Normal Depth NA ft
Flow Regime Subcritical Critical Depth 412 f#t
Valocity Downstream 11.52 fi/s Critical Slope 0.018236 f/ft
Section

Section Shape Box Mannings Coefficient 0.030
Section Material Concrete Span 10.00 ft
Section Size 10x5ft Rise 5.00 ft
Mumber Sections 4

Outlet Control Properties

Cuttet Control HW Elev 107.32 £ Upstream Velocity Head 1.40 #t
Ke 0.40 Entrance Loss 0.56 ft
Iniet Contrcl Properties

Inlat Contro! HW Elav 107.34 f#t Flow Control NFA
irlet Type 3/4" chamfors; 30 ° skewed headwall Area Full 200.0 &
K 0.583300 HOS 5 Chart M

M 0.66700 HDS § Scale 2

C 0.04250 Equation Form 2

Y A.7nR0A
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Lute Obaldi :

2 Haostad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1668

Rating Table Report
Tntov Wash 10,Q=1900cfs

Range Data:

Minimurm Maximum increament
Discharge 100.00 1,800.00 100.00 cfs
Discharge (cfs) HW Elev (#t)
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 1C7.34

Project Engineer: LUTE OBAID!L
CulvertMaster v1.0
Page 1 of 1




Fiojodt T Thiov vwash 10, G=190061s, @ Forest road Fiojeci Engineer: LUTE GBAIDH
CNIEISEOLVITIUMOW 1 0.0ViTT Lits Chaldi : CulvertMaster vi.0
07/25/07 03:45:28 PM © Haostad Methods, Inc. 37 Brookside Road Watarbury, CT 06708 USA  (203) 755-1666 Page 1 of 1

Culvert Calculator Report
Tontov Wash 11, Q=950cfs, @ Forest Rd.

cleaned at alternate year.

Solve For: Headwater Elevation

Comments: 1) Manning coefficient of 0.035 has been chosen

2) Inlet and outlet elevations are relative elevations

3) Culvert length is approximate. Actual length shali

to facilitate sizing the culvert

be shown on construction plans

assuming that the channel at culvert area shall

Culvert Summary

Allowabls HW Elavation 5.00 f Headwater Depth/ Haight 1.42
Computad Headwatzr Elsvaticn 105.70 ft Discharge 950.00 cfs
Intet Control HW Elev 10547 f Tailwater Elevation 3.49 f
Outlet Control HW Elev 105.70 ft Control Type Outlat Control
Grades
Upstream Invert 100.00 ft Downstream Invert 98.90 f#
Length 93.00 & Constructed Slope 0.011828 #f#t
Hydraulic Profile
Profile CompositeM2Pressura Depth, Downstream 3.15 ft
Slope Type Mild Normal Depth NA #
Flow Regime Subcritical Critical Depth 3.15 fit
Valocity Dovnstream 10.06 /s Critical Slope 0.023356 #/ft
Section
Section Shapa Box Mannings Coefficient 0.035
Section Material Concretz Span 10.00 #
Section Size 10x 4 ft Rise 4.00 f
MNumber Sections 3
Qutlet Control Properties
Outist Control HW Elev 105.70 ft Upstream Velocity read 0.97 ft
Ke 0.40 Entrance Loss 0.39 ft
Inlet Control Properties
Inlet Control HWY Elev 105.47 ft Flow Control N/A
Inlet Type 3/4" chamfers; 30 ° skewad headwall Arsa Full 1200 ®
K 0.53300 HDS 5 Chant 11
M 0.66700 HOS 5 Scale 2

‘ C 0.04250 Equation Form 2

| Y 0.70500
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0772507 03:23:53 PM © tlaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1

Rating Table Report
Tontov Wash 11, Q=950cfs, @ Forest Rd.

Range Data:
Minimum Maximum Increment
Discharge £0.00 950.00 50.00 cfs
Discharge (cfs] HW Elev (ft)

50.00 100.75
100.00 101.18
150.00 101.56
200.00} - 101.88
250.00 T 10219
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
©00.00 105.22
950.00 105.7C




F. Wash 10 Water Surface

Profile - HEC 2 Analysis  (FIRM 10)

C:\WPDOCS\TONTO\TV-EASTP DR
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Run Dater  4NOV97  Rum Time: 11:04:40  HMVersion: 6.52  Datz File:  TNTOVNIO.%e?

THIS RUN EXECUTED  4NOV97
XEEXRRERLY

Lo

1

Tleonto Verde fast Extension Preliminary Drainage Report Sesmental Water Surface
T2Profile Mods! for Wash 10 Approximately from Forest R4, to Fast line of
T2 Section 31, TEN. RVE,
TAL0 Run Date Iuly 31.1997; Seviced Oct. 27.1997
J1 ICHECK Ik NINY InIR STRT METRIC HYINS g WSEL Fa
0 2 0 0 0 0 4 0 1580.27 0
NPROF IPLOT DRFVS XSECY XSECH FN 4100 I2) CHNIN ITRACE
0 -1 0 0 0 -1 i ¢ 0
2010
0.04 0.04 0.1 2.3
£0 340.1 380.3 0 0 0
0 1580.6 6.6 15514 14.3 15511 35,4 1551.2
89.6 1580.6 125 1550.5 159.5 1550.5 202.2 1550.3
245.8 1548.5 255 1547.1 258 1549.0 267.1 1547.2
288.6 1549%.2 302.8 1547.% 311.4 1547 .6 314.1 1548.7
3404 1548.6 350 1547.8 350.5 1546.6 3641 15456.8
374.2 1549.5 360.3 154%.6 405.8 1550.1 448.5 1550.6
525.% 1560.9 5424 i350.1 572.7 1550.6 512 1551.0
$91.3 1556.5 729.7 1550.3 756 .4 1550.2 798.8 1549.9
§26.3 1549.0 8206 1550.4 844.4 1549.0 §47.3 1548.9
861 1550.9 895.1 1549.7 926.6 1550.0 $43.2 1549 .4
965.9 15459.5 §76.2 1549.% 989 15499 1002.9 1547.9
1017.7 1550.3 1038.¢ 1559.3 1067 1550.5 1096.8 1550.6
5 10 76.2 260 250 260 B
0 1551.0 19 1544 .5 25.6 1544.5 60.6 1551.0
5 10 76.2 60 60 60
0 1550.9 H 1545.7 1 25.56 1545.7 60.6 1550.9
15900
0.04 0.04 0.1 0.3
10 79.8 100 100 109
0 1552.1 10 1546.5 2.4 1546.5 57.4 1552.1
5 10 79.8 1000 100 100
¢ 1554.1 10 1548.50 32.4 154850 57.4 15541

O

o

[,
-

325.

76.2

79.8

79.8

<>

>

BN

<>




Run Dater  ANOVST  Run Time: 11:04:40  HMVersion: 6.52  Data File: THTGVHL0 he? Page 2

&1 200 5 Y 73.8 160 160
Re 32.¢ 1550.5 57 1RRL Y 7%.8
x 409 5 10 7%.8 150 o0
8R 15584 ¢ 8.1 10 3.4 1552 .5 57 .4 ihhe 7%.8
/1 145 5 10 111 50 50 30
&R 1559, 0 1559.2 10 13529 48 1552.% 73 158%.2 i
5 i SN 50 59 80
i 15598 0 1B53.5 48 1553.5 72 1559.8 i1
5 ! 111 50 w0 5
¢ 1560.2 10 1853.9 48 15652.9 73 30.2 i1
5 10 ti1 50 50 50
0 1560.4 10 1554 .1 48 1554.1 73 1560 .4 {1t
5 10 o h! 50 50 50
1560.8 10 1554.5 48 1554.5 73 1560.8 IS
5 10 11 50 50 50
0 1561, 1554.9 48 1554.9 73 1561.2 1
5 10 591 1 { i
& 1564.0 10 1557.7 48 1587.7 . 73 1564.0 i1
5 0 111 99 39 39
0 1564.8 10 1558.5 48 1558.5 /3.6 1564.8 1t
5 10 11 100 100 100
¢ 1365.6 10 185%.3 48 1559.2 73 1565.6 111
) 0 i1 100 100 100
0 1568.1 0 1561.8 48 1561.8 73 1568.1 111
5 10 11 100 it 109
¢ 1568.8 10 1562.5 48 1362.5 73 1568.8 111
5 10 83 ! !
¢ 1570.5 0 1564.5 34 1864.5 59 1570.5 83
S 10 83 99 39 99
¢ 1571.9 10 1565.9 34 1565.9 59 1571.9 83
5 10 83 149 100 100 :
¢ 1673.3 10 1567.3 34 1867.2 59 1573.3 §3




Run Dater  4NOVOT  Run Time: 11004140  HMVersion: £.52  Dsta Filer  TNTOWWIO.he2 Pace 2

%1 2300 > 10 83 100 00 100
62 18752 0 1574.7 i S68.7 2 15687 59 1hie? 83
b4 2690 i 83 100 189 100
ER 1576, 0 15761 10 18701 24 1570.1 59 157t a2
i1 2500 5 10 3 100 100 100
Gk 1578.0 i 15775 10 15715 3 1578.5 59 1577.5 23
X1 2600 5 10 83 109 100 100
&R 1579.5 0 1879.0 10 1573.0 24 1873.0 59 1579.0 82
X1 2700 : { 83 100 149 100
R 1580.9 0 1580.4 10 1574.4 % 1574 4 59 1580 .4 83
X1 2800 5 10 83 100 100 100
GR  1582.3 0 1581.8 10 1575.8 34 1575.8 §9 1581 .8 83
Rl 2900 5 10 89 100 100 100
GR  1583.8 0 1583.3 10 1576.6 37 1576.6 62 1583.3 89
X1 3000 5 0 89.0 100 00 100
GR  1584.7 1584.2 i 1577.5 37 1577.5 62 1584.2 89
X1 3034 5 10 §9.0 34 kL 24
6k 1584.9 0 1584 .4 10 1577.7 kY 1%77.7 62 1584 .4 89
5 0 9.0 46 46 46
0 1584.8 10 1578.1 37 1578.1 62 1584.8 89
i8 10 53 4 4 4
1583.3 1586.3
: 586.2 ¢ 1586.2 10 1578.3 10 1578.3 20 1583.3 20
GR  1583.3 a1 1578.3 21 1578.3 31 1583.3 31 1583.3 32
R 1578.3 XY 1578.3 42 1683.3 42 1583.3 43 1578.3 43
&R  1578.3 53 1586.3 53 1586.3 63
X1 3160 18 10 53 76 76 76
X2 ' 1583.9 1586.9
CBR O 1586.9 0 1586.8 10 1578.3% 0 i578.9 20 1683.9 20
- GR - 1583.9 21 1578.9 21 1578.9 S 1583.9 31 1583.3 32
~BR1578.9 32 1578.9 42 1583.9 42 1883.9 43 1578.9 43
G’ - 1878.39 53 1586.9 53 1587.0 £3
NC 0.1 0.3
X1 3165 .5 10 89.0 5 5 5
GR -~ 1586.6 0 1586.1 5 1578.9 37 1578.9 62 1586.1 89
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Run Date 4NOV9T7
SECND DEPTH
g QLo
TIME ¥LOR
SLOPE XLOBL
*PROF 1

Ruk Time: §1:04:40

CHSEL
QCH
VCH

t U
[ 2%}

CRINS
408
VROB
RLOER

- CRITICAL DEPTH T0 BF CALCULATED AT ALL CROSS SECTIONS

- CCHV= 0.100 CEHV=
- *SECNO 740.000

3265 DIVIDED FLON

740.000 3.67
2010.0 947.2
0.00 5.16
0.008021 0.

¥SECNG 1000.000
3280 CROSS SECTION

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE.

1000.000 6.81
2016.0 0.5
.01 0.56
0.002763 260,

*SECNO 1060.000

© 3280 CROSS SECTION

1060000 5.58
2010.0 2.3
©0.02 0.99

0.004779 £,

CCHY= 0,100 CEHY=

¢ xGECHO 1100.000

- 1100.000 5.34
1900.¢ 0.9
0.02 0.00

- 0.007784 100,

0.300

1550.27
550.8
5.81

0.

1550.12
512.0
2.69

0.

1000.90 EXTENDED

1548.72
0.0
0.00
260,

1060.00 EXTENDED

1551.38
2007.7
6.81
40,

0.300

1551.84
1900.0
7.68
100,

1549.81
0.2
0.90
£0.

HiVersion: 6
WSELK £t
ALOR ACH
KNL YNCH
TTRIAL i

1550.27  1550.44
183.5 94.8
0.040 0.040

0 0

0.31 FEET

0.00  1851.62
L0 3494
0.040  0.040
3 8

0.4 FEET
0.00  1552.10
2.3 2%5.0
0.060 0,040
2 14
0.00  1552.75
0.0 %75
0.000 0,040
2 15

v Data Filer  THTOVHIO.hes
Av AL 0LOSS
£50B VoL THA
ANR Wil ELMIN
ICONT CORAR TOPHID

0.37 0.00 0.00
190.6 0.0 0.0
0.040 0.000  1546.60

0 0.00 548,01

KRATIO = 1.70
0.51 1.4 0.04
0.0 2.4 1.9
0.000 0.000  1544.50
0 0.00 72.38
0.72 0.2t 0.06
0.0 2.9 2.9
0.000 2.000 154570
2 0.00 75.82
9.9 0.60 0.06
0.0 3.5 2.1
0.000 0.000 154659
0 0.00 §7.71

1548,90
1549.50
233.07
1037 .34

1551.00
1851.00

ben
(24
<
<>
N ) D O
S D <D O

1552.10
1552.1¢

EXAT

78,78

™y P
y—

Ty

R s

Pag

«r1




SECNO DEOTH CUWSEL
a QLo8 aCH
TINE VLo YCH
SLOPE RLOBL XLCH

*SECND 1200.000

- 3301 HV CHANGED MOR

r

THAN RVINS

< x 7185 MINIMUM SPECIFIC INERGY
© 3720 CRITICAL DEPTH ASSUNED
1200.000 4.4 1552.91
1900.0 0.0 1900.0
0.02 0.00 10.11
(.016624 106. 100.

o0 XSECNO 1300.000
T 7185 MINIMUM SPECIFIC ENERGY
;3720 CRITICAL DEPTH ASSUMED
o 1300.000 4.2 15%4.92
1900.0 0.0 1900.¢0
0.02 0.00 10.08
0.0165156 100, 100.

*SECND 1400.000

7185 MININUM SPECIFIC ENERG

*; 3720 CRITICAL DEPTH ASSUMED

© 1400.000 4,42 1856.92

1900.0 0.0 1%900.0
0.03 0.00 10.09
0.01653¢ 100, 100.

3202 WARNING:  CONVEYANCE CHANGE

5.57  1558.47
0.0° 1900.0
0.00 5.83
50. 50.

" Run Date:r  4NOV97  Run Time: |

<
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fun Dater  4NOVSY
SECND DEPTH
0 0Loe
TINE YLOR
SLoof ¥LORL
$SECND 1500.000
1500.000 £.14
. 1900.0 0.0
: 0.02 0.00
0.006477 50.
£SECND 1550.000
1550.000 5.04
1900.9 0.0
0.03 0.00
0.007020 50.

" XSECNO 1600.000

1600.000 5.26
- 1900.0 0.0
0.04 0.00
0.005869 50.
¥SECNO 1650.000
1650.000 5.14
1900.0 0.0
0.04 0.00
0.006506 56.
$SECNO 1700.000
1700.000 5.05
1900.0 0.0
0.04 0.00
0.007015 50.

S HSECNO 1701.000

1701.000 4.07
1900.0 0.0
0.04 0.00

00027 1L

Timar
Ryn Tipe:

CUSEL
&M
VCH
AR

1558.94
1900.0
6.80
50,

3301 HY CHANGED NORE THAN HVINS

i 7185 MINIMUM SPECIFIC ENERGY
- 3720 CRITICAL DEPTH ASSUNED

1861.77
1900.0

9.44
i

1557.56
2.0
0.00
50.

<
S <> oo

1558.16
0.0
0.00
50.

1561.77
0.0
0.00

1.

<>
“> o
<>

<>
>
<SS -
ES T o I o BN o ]

0.00
0.0
0.000

1589.99
298.6
0.040

15

LiUNT
‘‘‘‘‘

HEEY

v/
1554.1

88.49

0.01
3.0
1554.50
86.95

0.20

2
3.1

1557.70
74.04

™~
€D N O D
RX o I o I o |

ey

L T R D
[FL RS B = IR =

AwlV .0

1561,20

1561.20

103.43

1564.00
1564.00
23.48
97.52

~a




Run Date:  ANOVS?  Rum Time: 11:04:40  MMVersion: 6.52  Data File:  THNTOVRI0.he2 T
DEPTH  CHSEL  (RINS  WSELK  £6 kY 0L0SS
03 ook 0803 ALGR ACH ser vl THA
VLOB  veH wR L RO FLRTY
LORL MR MRS TIRTaL I IONTC0RER TOPMID
3302 HARNING:  CONVEYANCE CHANGE QUTSIDE OF ACSEPTARLE RANGE. KRATI0 = t.57
1B00.000 502 136352 18254 000 1564.26 071 1.02 0.07 156480
£900.0 0.0 1300.0 9.0 0.8 2800 0.0 7.6 1.3 1544.80
.06 0,00 678 0.0 0000 0040 0.000  0.000 155250 7.4
0.006958 99 9. 99 2 5 0000 8582 102,47
+SECND 1900000
3265 DIVIDED FLOY
2280 CROSS SECTION  1900.00 EXTENDED  0.12 FEET
00.000 492 156422 186337 000 156500 078 074 0.00 134540
1500.0 0.0 1300.0 0.0 0.0 2687 9.0 8.0 3.5 156540
0.080.03 707 0.0 0.040 0060 0.000 0000 1559.30 0.0
0.00782 100,100, 100. 2 15 0 000 8505 102.66
ECNG 1301.000
3301 HV CHANGED MORE “THAN HVINS
7185 MINTHUM SPECIFIC ENERGY
5720 CRITICAL DEPTH ASSUMED
D0L.000 4,07 1365.87 i/ 0,60 1567.25 138 1.1
19000 0.0 1500.0 0.0 0.0 2013 0.0 5.6 1568.10
0.05 0.0 5.4 000 0.000  0.040  0.000  0.000 23,48
0.0072:5 100, 100 100, 0 15 6 0.00 §7.52
XSECND 2000.000
3301 HV CHANGED HORE THAN HVINS




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

SECNO DEPTH CWSEL CRINS
& aLge &CH GROE
PIME YLOR ¥CH VRGR
SLOPE XLOBL XLCH ALO2R

~ 3302 UARNING: CONVEYANCE CHANGE GUTSIDE OF ACCEPTABLE RANGE,

2000.000 5.14  1567.64  1566.57
1900.0 0.0 1500.0 2.0
0.05 .00 6.60 0.00

0
0.006492 00, 100. 100.

*SECNG 2001.000

" 3501 HY CHANGED HORE THAN HVING

l,. S 7185 MINIMUK SPECIFIC ENERGY
T 3720 CRITICAL DEPTH ASSUMED
o 2001.900 441 1568.91  15¢8.91
1900.0 0.0 1900.0 0.0
' 0.05 0.00 10.10 0.00
0.016611 1. I 1.

. XSECNO 2100.000

2100.000 8,76 1570.46  1570.32
1902.0 0.0 1%00.0 0.0
0.0¢6 0.00 9.7 0.00
0.012216 9. 5%, 99.
SECNO 2200.000
2200.000 £.58  1571.88 137171
1900.0 0.0 19000 0.0
0.0¢ 0.00 9.58 8.00
0.014312 100, 100, 10,
*GECNO 2300.000
2300000 4.63 157323 157113
1300.0 0.0 1900.0 6.0
0.06 0.00 9.44 .00
£.013755 100. 160, 90,

HMVersion:
WSELK £G
ALOS ACH
XNL *NCH
ITRIAL e

0.00
$.0
0.000
2

1568.32
287.8
0.040

5

N

6.52

Dat

£

HY
AROB
XNR
ICONT

HL
yoL
uTY

CORAR

1.09

0.000
0.00

Filer  TNTOVMI0.he2

0.07
3.9
1562.50
86.99

L-BANK
R-BARK

5814
ENDST

1568.80
1568.80

17
104

e
o
e B |

S

1371,
1671.9
14,
78.

[RuN
oroOn

Bt B |

g e

NG D D

00
.00

50
50
26
k7




AAAAA

Run Date:  4NOVS7  Runm Time: 10:04:40  H¥Version: 6.52  Data Filer  TNTOVKIO.hcZ Page 10

SECND DEDTH CWSEL (RIKS HSELK £6 #Y Ak 0LGSS L-2ANK ELEY
¢ QLo aCH ] ALOB ACH ARG VoL Thé R-BANK £LEV
IME vLog [18+ VROR ARL LN i HIN ELMIN o814
SLORE RLOBL XLCH SLOER IRIALIDC TEONT CORER TOPWID  ENDST
*SECNG 2400.000
2600500 4,60 157470 1574.53 0,60 15876.11 040 1.39 0.01  1576.10
1%00.0 0.0 1300.0 0.0 0.0 19%.7 0.0 1.0 4.4 1576.10
0.07 0.00 9.51 0,00 0.000 0.040 0.000 0,000 1570.10 15.59
0.014058 100 ¢ 100 2 8 0 0.00 £1.81 77 .41
XSECKO 2500.000
2500.000 4.60 157611 1575.92 0,00 1577.51 1.40 1.41 0.00  1577.50
1900.0 0.0 1900.0 0.0 0.0 199.8 0.0 1.4 4.6 1577.50
0.07 0.00 9.51 0.00 0.000 0.040 0.000 0.000  1571.50 15.59
0.014057 100. 100 100 i 8 0 0.00 61.81 77 .41
- *SECNO 2600.000
2600.000 4.51  1577.51 1577.42 0.00  1579.00 1.48 1,46 0,02 1579.00
1900.0 0.0 1900.0 0.0 0.0 194.4 0.0 11.§ £.7 1579.00
0.07 0.60 9.77 0.00 9.000 0.040 0.000 0.000  1573.00 15.94
0.015148 190, 166, 100, ¢ 8 0 0.00 61.12 77.9%

ESECND 2700.000

2700.000 4.6 1579.08  1578.82 0.00  1580.42 1.3 1.41 0.01  1580.40
1900.0 0.0 1300.0 0.0 0.0 204.9 0.0 12.3 4.3 1580.40
.08 0.00 3.27 0.:00 0.000 0.040 0.000 0.000 157£.40 15,25
0.013099 100. 100. 100. 2 8 0 0.90 £2.48 77.74
ECND 2800.000
2809.900 4,59 158033 1880.21 0.0 158181 1,42 1.%7 0.02  1581.80
1900.0 8.0 “00.0 8.0 0.0 1338 8.0 2.8 .0 158L.8D
0.08 0.00 9.5 8.9 2.000 0.060 0.000 2,000 157580 13,45
0.014228 100. 109 HY 2 0 0.0 £1.70 77.3%
*CECND 2600.000
3301 HY CHANGED MORE THAN HVINS
2900000 5,38 1581,98  {581.02 0.0 1582.97 0.89 R D.0F 158370
1900.0 0.0, 19000 0.0 0.0 251 .4 0.0 132 5.2 15832
- 0.08 0.00 7.56 .00 0.000 0.040 0.000 0.000  1574.£0 18,31
0.007484 100, 100, 100, 2 3 0 0.00 £8.39 83.69




Run Date:  4NOVS7  Run Time:r 11:04:40 H¥Version' 652 Data Filer  TNTOWWIO .42 Pzge !
SECND DEPTH CHEEL CRINS HEELK G HY HL 0LOSS L-PANK ELEV
] aLos ¢CH 208 AL0B 4CH AROE VoL TH4 R-BANK TRV
TIME ¥Lo8 Ve VROB XL XNCH *NR TN ELMIN 55T
SLOPE XLOBL KLCH XLOER ITRIAL  Ipg ICONT CORAR TOPHID  ENDST
*SECNO 3000.900
3000.000 5.22 1582.72  1581.50 0.00 1582169 0.97 0.80 0.03  1584.20
1900.0 0.0 1900.0 0.0 0.0 240.1 0.0 13.9 5.3 1584.20
0.09 0.00 7.91 0.00 0.000 0.040 9.000 0.000  1577.50 15,97
0.008488 100, 100, 100 3 15 0 0.00 67.05 83.03
XSECNO 3034.000
3034.000 v.38  1363.08  1562.10 0.00 158397 0.89 0.27 0 0.01 1584.40
1500.0 0.0 1900.0 0.0 0.0 251.3 0.0 4.1 5.4 1584.40
0.09 .00 7.56 0.00 0.000 0.040 0.000 0.000  1577.70 15.31
0.007493 . 3. 3. 34, 2 15 0 0.00 68.38 83.69
- - %SECNO- 3080.000
S 3080.000 §.31  1583.41 158250 0.00  1584.23 0.92 .35 0.01  1584.80
1900.0 0.0 1900.0 0.0 0.0 246 .4 0.0 14.3 5.4 158480
0.09 0.00 7.71 0.00 0.000 0.040 0.000 0.000 1578.10 15.8
0.007910 46. 46, 46. 2 15 ¢ 0.00 67.80 83.40

¥SECNO 3084.000

13265 DIVIDED FLOY

3301 HV CHANGED MORE THAN HVINS

3302 UARNING: CONVEYANCE CHANSE OQUTSIDE oF ACCEPTABLE RANGE. KRATIO = 0.5%

3270 NORMAL BRIDGE. NRD= 0 MIN ELTRD= 1586.30 HAX ELLC= 15832

l, 3084.000 470 1583.00  1582.41 0.00  1584.58 1.59 0.08 0.20  1586.20
R 1900.0 0.0 1%00.0 0.9 9.0 188.0 0.0 4.4 S.4 0 1586.30
. .09 0.00 10.11 0.00 0.000 0.04¢0 0.000 0.600  1578.30 16.00
0.022750 4 4, 4, 3 2 0 0.00 40.00 53.00

*SECKO 3160.000




SECNO DEPTH  CMSEL (RIS
: ooz oM 00
TIME MR uH o R0
SLOSE XLORL  MCH oRR
3370 NORKAL 2RIDGE. NRD= 0 MIN ELTRD:

160000 6.38 1585, 2.01
1900.0 0.0 1500.9 0.9
0.09  0.00  5.49  0.00
0.022501 7% 7% 7.

.........

3165.000 7.60  1586.50 1583.29
1900 0 0.4 18%%.6 . 0.0
' 2 4.46 0

<<
<> <>
< D
<>

o N

XSECNG 3200.000

3280 CROSS SECTION  3200.00 EXTENDED

T 3200.000 7.55  1586.53  1583.65
. 1560, 11 1898.9 0.0
§ 0.09 0.60 4.84 0.00
o 0.002078 35 5. 35,

- .1 ¥SECNO 3300.000

3301 HV CHANGED HORE THAN HVINS

3302 WARNING: CONVEVANCE CHANGE OUTSIOE
5,25
0.0
0.00
100,

1586.45  1585.66
1558.2 341.7
8.34 6.18

100, 100,

3300.000
1500.0
0.10

0.007944

me: 11:04:40

H¥Version: 6,52
WOELK £d
ALOP AH
¥NL YNCH
TTRTAL ™y

oL o W SIS T8N 3
ThB6, 90 MEY ELLC= 158230

0.00  1586.48

0.0 200.3

¢.080 0.040

2 -l
0.40 FEET

£ OF ACCEPTRELE R
0.00 158
0.8 4
0.040 0.0

0.42 FEET
0.00 158689
18 L
0.060  0.040
2 1t

OF ACCEPTABLE RAN

[
(As]

0.00
0.0
0.000

1587.45
186.7
0.040

2 14

HY AL
8RoE VoL
YNR WTH
TEOKT CORER
1.40 2,08
¢.0 4.7
0.¢00 0.000
0 -59.44

KRATIO = 4.43

KRATIO = 0.31
0.36
15.8

0.000
0.00

0.
5

39

5.2
0.040
0

TNTOVUL0. he2

9.0

—
o
N ]

LA 0

<>

O - «
Lo SN IR A

<
~ - -
LR B

Lo o TN ]
(&< % o]
<>

[y
(S,
Gy~
~! O
PN A

0.19
5.8
1681.20
67.06

[SATRY IR e 2

150480
158490
10.00
00

190
10
49

« 77

200

[SR

o N
@ o

Lo o A s

o0
~

s
oo
SIS e

~NO P O O
: -
<>

i

<>

1586.80
1581.20

11.37
78.43

<
Fesg
Ke)
<y
o
ro>

$TY
-

) -

VYTt
V—
5]
<




Run Date:  4NOV97  Run Time: 11:04:40  HMVersion: 4.52  Data File:  TNTOVKIO.he? Page 12

oy

SECNO DEDTH  CHSEL  CRINS  WSELK £ Hv HL 0LOSS  L-BANK ELZV
2 0oz ocH CROE LR aCH A202 oL T R-BAK ELEV
TIME V0B yCH VROB AL CH XR W ELNIN  587A
SLOPE XLOBL  XLCR  ¥LO3R  ITRIAL  IiC ICONT  CORMR o ENDST
*SECHO 3301.00
Lo 3301 HY CHANGED MORE THAN HVING
7185 MINIHUN SPECIFIC ENERGY
" 3720 CRITICAL DEPTH ASSUMED :
3301.000 440 158670 158670 0.00 1588.29 1.5 0.1 0.18  1588.60
1900.0 0.0 1300.0 0.0 0.0 188.3 0.0 15.8 5.8 1568.60
0,10 000 1009 000 0.000 0060 0000 0.000 1582.30  17.65
6634 1, ‘ ! 0 5 0000 6051 78,15

3301 HV CHANGED MORE THAN HVINS

3302 WARKING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTARLE RANGE. KRATIO = 1,40

~~~~~

3609,000 £.22 158R.52 13871 £.00 158949 0.97 114 0.06 1589 .40
19000 0.0 19000 - 0.0 0.0 260.3 0.9 6.3 5.9 158040
0.10 0.90 7.51 0.00  0.000  0.040  0.000  0.000 1582.30  14.36
0.008472 99, 59, 99, 2 5 8 9,00 67.09 L84
¥SECNG 3500.000
3500000 482 158922 1568.84 0.00 159051 1.29 0.52 0,09  1584.40
1900.0 159,97 208.1 0.0 147.3 £ .8 0.0 14.8 6.1 1590.70
0.10 9,51 658 0.00 0.040  C.040  0.000  0.000 1584.40  15.97
0.010099 100 100. 100 2 15 0 0.00 6287 79.83
*SECNO 2600.000
'. ‘ 2600000 £.90  1590.40  1589.90 0,00 159157 1.16 1.05 0,01 1591.80
. 14000 0.0 1500.0 9.0 0.0 215.7 0.0 17.3 6.2 1591.80
5.1t 0.60 8,65 0.00  0.000  0.040  0.000  0.000 1585.50  i5.62
0.010855 100 109 100, 3 1 0 0.00  64.56  §0.18
£SECHO 3685000
7185 NINIMUN SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
685.000 - 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  £0.94
0.018446 0. 0. 0, 0 14 73.03 133.9%

0 .00
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SECND Q (St DIFWSP  DIFWSY  DIFKWS  TOPHID XLCH
740,000 2010.00 155
1000.000  2010.00  1551.31 0.00 1.04 0.00 72,38 260.00
1060.000  2010.00  1551.38 0.0% 0.97 ¢.00 75.82 60.00
100,000 1900.00  1551.84 0.00 0.46 .00 §7.71 100,00

1200.000  1%00.00  1552.91 0.00 1.07 0.60 50,28 160.00

1400.000  1500.00 1556.92 0.00 2.00 0.00 60,33 100.00

1450.000  1500.00 1558.47 0.00 1.55 0.00 92.16 50.0¢0

1500.000 1900.00 1558.44 0.00 0.17 0.00 §7.03 50.00
1550.000  1500.00  1556.94 0.90 0.31 0.90 85,85 50.00
1600.600 190000  1559.36 0.00 0.42 ¢.00 88.49 50.00

1650,000  1%00.00  1559.64 0.00 0.27 0.80 86.96 50.00

1700.000  1%00.00  1559.95 0.00

<>

31 0.00 85.87 50.00

1701.000  1900.00  15¢1.77 0.00 1.82 0.00 74.04 1.00
1800.000 150000  1563.52 0.00 .77 0.00 85.82 99.00
1900.000  1900.00 2554.22 0.00 0.6% 0.00 85.09  100.00
1901.000 . 1900.00  1545.87 0.00 1.64 0.00 74,06 100,00
2000.000  1900.00 156764 0.00 1.77 0.00 86.9%  .100.00

2001.000 . 1900.00  1568,91 0.00 1.27 6.9 £3.28 Lo

2100.000  1900.00 1570.¢6 0.00

S
~d
o
<>
<>
<
<o
<wr
<>
~¥
D
~>
<>
<

2200.000  1900.00 1571.88 0.00 1.22 0.00 61.64  100.00

2300.000  1900.00. 1573.33 0.00 1.4

(42
<>
<>
<>
foay
()

020 100000

2400.000  1900.00 1574.70 0.00 1.3% 0.00 61,81 100.00
2500,000 190000 157411 0.00 14 2,00 6181 - 10000
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Run Dater  4NOV97 Runm Time: 11:04:40 H¥Version:

SUMKARY OF ERRORS AND SPECIAL NOTES

© HARNING SECHO=  1000.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTARLE RANGE

 CAUTION SECNO=  1200.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
. CAUTION SECNO=  1200.000 PROFILE= 1 MINIMUN SPECIFIC ENERGY
. CAUTION SECNG=. 1300.000 PROFILE= 1 (RITICAL DEPTH ASSUMED
- CAUTION SECNO=  1300.000 PROFILE= 1 NINIMUM SPECIFIC ENERGY

1 CRITICAL DEPTH &SSUMED

- CAUTION SECNO=  1400.000 PROFILE=
OFILE= 1 MINIMUM SPECIFIC ENERGY

SECNO
. CAUTION SECNG=  1400.000 PR

: WARNING SECNC=  1450.000 PROFILE=

I CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE
« CAUTION SECNG=. 1701.000 PROFILE=- 1 CRITICAL DEPTH ASSUHED
© CRUTION SECNG=  1701.000 PROFILE= 1 MINIRUM SPECIFIC ERERGY

HARNING SECNG=  1800.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTARLE RENG

&>
iy

CAUTION SECNO=  1901.000 PROFILEx 1 (RITICAL DEPTH ASSUMED
CAUTION SECNG=  1901.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

WARNING SECNO=  2000.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO=  2001.000 PROFILE= 1 CRITICAL DEPTH
w4 CAUTION SECNO=  2001.000 PROFILE= 1 MINIMUM SPECIFI

WARNING SECNO=  3084.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTARLE RANGE

:5; WARNING SECNO= 31657000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

. WARRING SECRO= 3300.000 PROFILE= © CONVEYANCE CHANGE QUTSIDE ACCEPTABLT RANGE

CAUTION SECNG= 3COi (00 PROFILE= 1 (RITICAL DEPTH ASSUMED

CAUTION SECNO=  3301.000 PROFILE= 1 MINIMUM SPECIFIC ENZRGY

HARNING SECHG=  3400.000 PROFILE= 1 CONVEYANCE CHANGE QUTSIDE &CCECTARLE RANGE
CBUTION SECNO=  3685.000 PROFILE= 1 CRITICAL DEOTH ASSUMED

CRUTIGN SECNO= - 3685.000 - PROFILE= 1 MINIMUM SPECIFIC EINEREY
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Run Deter  4NOVS7  Rup Time: 11:51:29  HMVsreien: 6.52  Data Filef  INTOWWIL . Re2 ’ Page ¢

SECHO DEPTH cuseL £arys HSELY £G Y HL 0L088

2 R &l gren aLL? als £Ros VoL Tut

TINE VLOB VCH YROE INL ¥NCH AR HTN N

cLone xLieL FLCH XLORR TIRIEL I IEONT fona TEPRID
20060 o

CROSS SECTIONS

CCRV= QU100 CEHV= 0300
<SECND 740,000

740,000 367 1550.27  1350.20  1550.27  15R0.44 0.37 0.09 0.00  1548.90
2010.0 947.2 550.8 §12.9 183.5 4.8 190.6 0.0 0.0 1549.50
.00 5.16 5.81 2,69 0.040 0.040 0.040 0.000  1546.60 233,07
0.008020 0. 0. 0. 0 5 0 0.00  548.01 1037.%4
XSECNG 1000.000
3280 CROSS SECTION -~ 1000.00 EXTENDED 0.49 FEET
1000.,000 5,49 154999 1548.91 0.00  1550.75 0.77 0.60 0,12 1549.50
2010.0 2.8 2007.2 0.0 2.4 285.1 0.0 0.0 0.0 [549.50
0.00 1,15 7.04 0.0¢0 0.04¢0 0.040 0.000 - 0.000  1344.50 0.13
0.006241 0. 0. 0. 2 11 0 .00 85.07 85.20
© xSECNO 1040.000
. 3280 CROSS SECTION  1060.00 EXTENDED 0.20 FLET
S0 3301 Wy CHANGED MORE THAN HVINS
. 7185 MINIMUM SPECIFIC ENERGY
. 3720 CRITICAL DEPTH ASSUXED
1069.000 §.30 1551.00  1551.00 0.00  1552.7¢ 1.71 0.57 0.26  1550.80
2010.0 0.4 2009.6 0.0 0.4 191.6 0.0 0.3 0.1 1550.80
0.00 1.00 10.49 0.00 0.040 0.040 0.000 0.000  1545.70 6.04
.015929 60. 60, 60, 0 8 0 0.00 59.76 65.80

- CCHV= 0,100 CEHV= 0.300
¥SECNO-1100.000
3280 CROSS SECTION  1100.00 EXTENDED 0.54 FEET
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Run Dates  4NOVS7 Run Time: 11:51:39 H¥Version: 6.52 Data File:  TNTOVMI1.he2 Pags 7
SECHD DEFTH CHSEL CRIWS HOELK £g HY HL OLUSS L-BANK ELEV

g QLOB QcH QR0R AL0B 4CH ARQR VoL T4 R-BANK ELEV

TINE yLOR YeH VROB ENL XNCH ¥NR WTH ELMIN 5674

SLOPE yLonL {1 CH XLOBR ITRIAL ¢ ICORT CORAR TOPHID ENDST

3301 HV CHANGED MORE THAN HVING

-+ 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KR&TIO = 1.57

1450.000 4,49 1555.49  1554.62 0.00 15%6.13 0.54 0.55 0.05  1556.10
950.0 0.0 850.0 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 50. 50. 50. 2 11 0 0.00 50.97 £3.39

o ASECNO 1500.000

1500.000 4,43 1856.23  1555.42 0.00  1556.89 0.67 0.76 0.01 1556.80
80.0 0.0 950.0 0.0 0.0 145.1 0.9 2.2 0.7 155680
0.0z 0.00 6.55 0.00 $.000 0.040 4,000 0.000  1551.80 12.27
0.007818 100. 100. 100. 2 15 0 0.00 50.46 62.73

¢ 3302 WARNING: CONVEYANCE CHANGE OQUTSIDE OF ACCEPTARLE RANSE. KRATIO = 0.8

1600.000 3.68 155698 1556.92 0.00  13:8,15 1,16 1,10 0.15  1558.30

§50.0 0.0 Q‘O 0 5.4 2.0 109.7 8.0 2.5 2.8 1558.30

0.03 0.00 8.6 0.00 0.000 0,040 0.000 0.000  1553.30 15.25

0.016751 100. 100, 00, ¢ 15 8 £.00 44,50 $9.75
¥SECND 1700.000

1760.400 288 1568 15ERL41 0,00 1539.44 2.98 1,49 0,02 138970

250.0 0.0 850,90 8.0 0.0 184 0.0 2.8 0.9 155970

0.03 0.00 7.94 0.00 0.00¢0 ¢.0¢2 8000 £.000  1554.20 14,15

0.0133¢8 100. 100 100, 2 2 i 0.00 46,47 0,24
XCECNG 1200000

1200.000 274 1560.04  1559.92 0,00 154145 112 1.4% 0.04  1561.20

50.0 0.0 350.0 ¢.0 0.0 1119 R 30 1.0 1561.30

9.03 0.00 8.69 0.00 0.000 0.040 .000 0.000  1556.30 15.05

0.015875 100. 100. 100 2 I3 0 0.00 44.89 59.95
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Run Date’  4NOVS7  Run Tipe: 11:54:3%  EMVersionr 6,52 Datz Filer  TNTOVNIL he2 Page ¢
SECMO . DEOTH CUSEL CRIKS HOELK 28 Y HL
8 aLon GoH oRop Ao goH LG8 VoL
TINE VLOE YCH YR0B XNL YNCH YN
SLHoF ¥107! vioH Y1080 ITRIA! ne TPONT
2100 408 £6% IRE6.13 45 0,00 1364 7¢ £.58 .00 .06 156720
950.0 0.0 550.0 0.0 ¢.0 1552 0.0 £.0 1.4 1R87.20
0.05 0.00 £.09 0.00 0.000 0.040 2.000 0.000  1561.%0 14,22
0.006460 99. 93, 9. 2 5 0 0.00 52.36 66,68

*SECNO 2101.000

T 3301 HV CHANGED MORE THAN HVINS

| 7185 MININUM SPECIFIC ENERGY
2 3720 CRITICAL DEPTH ASSUMED
o 2101.000 361 1566.11  1566,11 0.00  1567.% 1.43 0.01 0.20  1367.20
950.0 ¢.0 950.0 0.0 0.0 106.8 0.0 4.9 1.4 1567.2
0.08 0.00 g.90 0.00 0.000 0.040 0.000 0.000  1562.50 14,41
0.018146 L I i, 0 15 0 0.00 44.18 58.59
1568.11 0.00  1569.%4 1.22 179 0.00  1569.20
0.0 8.0 107.0 0.0 4.3 1.5 1569.20
0.00 0.000 0.040 0.000 0.000  1564.50 14.39
0.018034 99, 99. 99. 0 5 0 0.00 44,22 58.61
*SECNO 2300.000
. 7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
T 2300.000 3.61 157011 1570.11 0,00 1571.34 1.22 1,80 0.00  1571.20
550.0 0.0 85¢.0 0.0 0.9 107.0 0.0 4.5 1.6 1571.20
0.05 0.60 8.88 0.00 0.000 0.040 0.000 0.000  1566.50 14,39
0.018058 100, 100. 100. 0 5 0 0.00 £6.21 58.61
© ¥SECHO 2400.000
7185 MININUM SPECIFIC ENERGY
3720 CR;TTCAL DEPTH ASSUNED
¢4OO 3.61 187211 1572.11 0.00  1573.%¢ 1.23 1.81 0.00  1573.20
0.0 §50.0 0.9 0.9 106.5 0.0 4.3 L7 57R0
0.00 3.58 0.00 0.000 0,040 0.000 0.000  1568.50 14.49
100 100. 100. 0 5 0 0.00 £4.21 £8.40
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Run Dater  4NOVS7  Run Time: 11:51:%9 HiVersion: 6,52  Data File: TNTOVWIL he Page 17

SECND DEPTH CHSEL CRINS WSELK 4 Hy HL 0LOSS L-RANK £LEY
& QLiE 8cH aroR ALOE #CH AROB oL THA R-BANK ELEY
TIHE YLOB Vi Y&o8 ZNL ANCH ANR HTN ELNIN 8574
SLopE RLOEL KLCH XLoER ITRIAL ¢ ICORT CORAR TOPWID  ENDST

2207 HARKING:  CONVEVANCE fuanir oieoes
. 3302 WARNING: CONVEYENCE CHANEE QUTSII

3160.00¢ £.03 158453 1581.62 0.00  1584,93 0.40 0.03 0.06  1584.30
950.0 0.2 949.8 0.0 0.5 187.3 0.0 7.4 2.5 1584,30
4.09 0.45 5.67 0.00 0.040 0.040 6.000 0.000  1578.50 5,32
0.002539 5. 5 5 2 1 0 0.00 36.68 42.00
- ¥SECNO 3175.000
- 3280 CROSS SECTION  3175.00 EXTENDED 0.35 FEET
| :-j 3302 WARNING:  CONVEYANCE CHANGE 0UTSIZE 07 ACCEPTABLE RANGE. KRATIO = 2.0¢
3175.000 .16 1584.85 158090 0.00  1584.97 .12 0.02 0.03  1584.50
950.0 0.4 949.6 0.0 1.3 346.8 0.0 7.5 2.6 1584.50
0.09 0.29 2.74 .00 0.040 0.049 0.000 0.000  1578.70 2.90
0.000607 15, 15, 18, 2 18 0 0.00 69.10 72.00
ETITND 3200000
¢ J2BD CROSS SECTION  3200,00 EXTENDED 0.47 FEET

5.97  1584.77  1582.45 0.00  1585.05 0.28 0.03 0.05  1584.20
1.4 948.6 0.0 2.2 224.7 0.0 7.7 2.6 158£,30
0.46 4,22 0.00 8.040 0.040 0.600 0.000  1578.50 0.42
25, 25. 25, 2 4 ¢ 0.00 66.28 67 .00
SECNG 3201.000

3280 CROSE (LITION 3201.00 EXTENDED 0.47 FEET
3201.000 357 158477 158298 V.00 1585.05 .28 0.00 0.00 158430
956.0 1.5 909.3 8.2 2.2 2122 4.7 7.7 2.6 1380.89
0.1 Q.48 £.27 248 0.040 0.040 0.040 RCU R ) 0.40
0.0022%6 1 : i 0 13 f £.00 72.40 72.20
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Run Dater  4NOVS?  Run Tine T851039 HMVersion: 6.50  Data Filer  TNTOVM!L 2 Page 15
THIS RUN EXECUTED  4npvey 11:51:29

XXXXX*X:X%“@’XX‘:XHIXX‘X*X‘:XXX**XX!X**X?X

HEC-2 WATER SURFACE PROFILES

Yersion  £.6.2; May 1991
i*ﬁ#:ﬁ)‘;ﬁ',‘?*iiX.‘k,‘i’%‘ﬁ%‘%‘tﬁ#xk‘;‘ti2:2##:’.‘H’.H’f{%;‘:
NOTE- ASTERISK (%) AT LEFT oF (ROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
Section 31, TEN, R7E

UMMARY PRIKTOUT TamLF 150

SECND YLCH ELTRD ELLC ELMIN g CUsEL CRIY G 10%KS Y(H AREA OIK

740.000 ¢.00 0.00 0.00 154660 2010.00  1550.27 1550.20  1550.64 80.20 §.81 46890 224,44

1006.000 0.00 0.00 0.00 154450 2010.00 154999 154891 1550.74 6241 7.06 287,50 25442
1050.000 §0.00 .00 0.00 1545.70 201000 155100 185100 158271 159.29 1049 19197 159.2¢
1100900 40,90 2.09 0.00 154620 950,00 155224 1549.95  1553.07 15,67 385 2919 240,00
200,000 100,00 0.80 .00 184760 350,00 155208 185118 155322 29.29 &70 20888 173 n
1200000 10000 8.00 0.00 1385000 950,00 155315 1EN1E2 155296 102,84 7.28 13118 9347
1400000 100.00 0.00 0.00  1830.30  950.00 1554.% 158426 1555 82 1mp ag 872 10895 70.73
1450000 50,00 0.00 G000 1EBI00 980,00 1855 40 1554,42  1E54,12 72,62 680 18R22 11072
1500000 100,00 0.00 0.00 135180 950.00 135420 TRES L2 f5EL 90 73.1% £.55 0 14509 10745
00000 100,00 .00 0.00 155230 95080 155448 1556.97 155215 14751 866 10872 7240

1800000 100,00 8.00 0.00  1586.2 950.00  1560.04 1559.92  1561.15 158 75 8.49 111,90 75.40
1801.0C0 .00 0.00 0.00  1556.20  950.00 1540.22 559,92 156118 130,91 790 12027 83.02
1900.00¢ 100,00 2.0 0.00  1556.80  950.00 1561.53 156041 1562.07 58.59 5.89 16130 123.80

2000.000 100,00 C0.00 0.00  1857.20  950.00 1562.13 1560.91  1562.64 53.61 5.69 166,98  129.75

2001.000 1.00 0.00 0.00  1560.80  950.00 1564.42 1564.42  1565.64 180,31 8.88  107.00  70.75

2160.000 39.00 0.00 .00 1562.50 950,00 1566.13 1565.11 156671 64.60 6,09 155,
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YoO2600.000 950,00 157413 0.9 1,21 090 51.77 .00
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Run Dater  SNOVS7 Run Tige: 10:22:29 Hiareion: 4.5
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THTE Ot TYEANTER

h“.$h,,,;;éu;ééigééé,,‘.h,”,
TiTonto Verde fzst face
20rofile Model for Hach
T3 Seotion 21, TBN, R7E,
TALO Run Date July 31,1997; Reviskd Oct, 28,1957
J1 ICHECK ING NINV IDIR STRT METRIC HVINS 0 WSEL Fa
‘ 0 2 0 0 0 ¢ 0 0 1525.83 0
32 NEROF I0L07 PRFVS XSECV X5eCH FN ALLDC IBY CHNIH ITRACE
i 0 -1 0 0 0 -1 0 0 0
QT 1 1060
KC 0.04 0.04 0.1 0.3
X1 378 15 233.6 0 0 ¢
GR 1537 0 33,3 1536.2 77.2 1535.5 i2i.e 15335.3 155.3
GR 1535.2 177.1 184.1 1532.4 192.6 1532.3 203.4 1532.3 2840
GR  1536.8 220.8 233.6 1537.3 258 1537.% 285.2 1537.8 292.5
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X1 1200 5 10 67.2 100 100 100
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