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CITY OF LAS VEGAS
INTER.OFFICE MEMORANDUM

DATE:

O"toU", f 20'h
TO:
Land Development Services
Department of Public Works

FRoM: /\ | /
Albert Suhg, P.E\l
Flood Control Prdþct Engineer
Department of Public Works

SUBJEGT: J Drainage Study for:
Orchards at Grand Teton & Tenaya - Units 2 & 3

(Update to DS4558 & DS4274)

COPIES TO:
Taney Engineering

Cross Streets: SWC of Grand Teton Blvd. & Tenava Wav D.R. Horton
File Number: F:\Depot\DS Memos\D54569B.doc Bart Anderson, P.E., DevCo
Parcel Number: 125-15-101-003 CCRFCD
Zoninq Action: TMP-45536 CCPW
FEMA Flood Zone YES xNO

Proposed Storm Drain I YES XNO

HISTORY DATE
RECEIVED

DATE
REVIEWED

GOMMENTS REVIEW
FEES

FEES PAID
Payment Trn #

1"'Submittal 8t23t2012 9110t2012 Not Aooroved s400.00 293888: $400
2"" Submittal 10t4t2012 10t18t2012 See Comments Below $400.00 297822: S4OO

TOTAL FEES (LDDRS): $800.00

REMARKS:

The Drainage Study for the subject project has been reviewed and:

1. The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to final
approval of the drainage study.

2. The site is also adjacent to the jurisdiction of Clark County. The engineer must coordinate with Clark
County Department of Public Works (CCPW) and incorporate any concerns for boundary conditions
along the north and east boundaries. CCPW concurrence is required prior to final acceptance of the
study.

3. The engineer must provide a table on the grading plans that shows a quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected.

4. All drainage easements must be public drainage easements and common lots to be privately
maintained by the Homeowners Association to be labeled on the grading plans and to be dedicated
as such in the final map.

is approved subject to conformance to all City standards and the following conditions:
X must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
is conditionally approved subject to Clark County Public Works Department
concurrence.



The following comments pertain to Unit 2:

1. This comment is repeated for information only: No construction permit will be rssued for Unit 2 prior
to substantial completion of Unit 1 and the full half-street improvement of Whisperlng Sands Drive.

2. Second comment: Secfion H/GD1 on the grading plan is located across two lots in Unit 1 and Unit 2.
However, the detail in Sheet GDl shows a space between two walls, how so? Please address in the
next submittal.

The grading plan must identify the common space as shown in the detail. Review and revise
accordingly.

The followinq comments pertain to Unit 3:

1. The proposed onsite channel along Grand Teton Boulevard has a trapezoidal section which in
comparison would have a lesser conveyance than a rectangular section if the top widths are the
same. lt appears that a rectangular channel would have a better effect to lower the water surface
elevations in the street than the trapezoidal counterpart during a 1O0-year major event.

Run a HEC-RAS modelwith rectangular section channel and provide two tables for comparison of
the water surface elevations.

2. The engineer/developer must obtain approval from the City Planning Department'lor acceptable
landscaping such as tree wells or bushes to be installed in the 20'-Multi Use Trail Corridor prior to the
final approval of the Unifs 2 & 3 drainage study.

3. The minimum required width of the drainage easement containing the channel is 20'. Revise all
pertinent plans and details accordingly.

4. Sheet G2: Provide or extend a head wall at the end of the proposed channel to direct the outfall into
Grand Teton Boulevard. Show hydraulic calculation to verify a freeboard of at least 12" is provided at
the head wall. 

^r- /t+..ù e{\ i? cfrba
5. Provide a guard railãlong the nortfi side of the channel for safety measure. Revise the grading plan

and all pertinent details accordingly.

6. Revise all proposed 4'-Type C drop inlets to Mod. Type CM with L = 5'.

7 . A Construction Note #16 is shown in the channel on the grading plan but to no avail in the
Construction Notes column. Review and revise accordingly.

8. Sheet PP4: The plan and profile of Tenaya Wayis still shown as proposed (ie, solid lines). Review
and revise accordingly.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a water way
must submit to the Nevada Division of Environmental Protecfion a "Notice of lntent" to discharge that
certifies a stormwater pollution prevention plan has been developed and is maintained on site;for
inclusion in the Stormwater General Permit No. NVR100000. A phased construction unit in a contiguous
subdivision is considered under construction until all stripped or disturbed surface areas have been
covered by paving, building construction or planting. For more information, including forms and
applications see http://ndep.nv.gov/bwoc/storm01.htm or call (775) 687-9429.

END OF REMARKS
ays

T/R/S: T19S/R60E/15
AREA G-15
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GITY OF LAS VEGAS
INTER.OFFICE M EMORAN DUM

DATE: 
I

octorer f 20' h
TO:
Land Development Services
Department of Public Works

FRoM: /\ \ /
Albert Suhg, P.E\r
Flood Control Prdþct Engineer
Deoartment of Public Works

SUBJECT: I Drainage Study for:
Orchards at Grand Teton & Tenaya - Units 2 & 3

(Update to DS4558 & DS4274)

COPIES TO:
Taney Engineering

Cross Streets: SWC of Grand Teton Blvd. & Tenava Wav D.R. Horton
File Number: F:\Depot\DSMemos\DS4569B.doc Bart Anderson, P.E,, DevCo
Parcel Number: 125-15-101 -003 CCRFCD
Zoninq Action: TMP-45536 CCPW
FEMA Flood Zone I YES I ruO X
Proposed Storm Drain I YES I trtO X

HISTORY DATE
RECEIVED

DATE
REVIEWED

COMMENTS REVIEW
FEES

FEES PAID
Pavment Trn #

1"'Submittal 8123t2012 911012012 Not Aooroved $400.00 293BBB: $400
2"'Submittal 10t4t2012 1011812012 See Comments Below $400.00 297822: $400

TOTAL FEES (LDDRS): $800.00

REMARKS:

The Drainage Study for the subject project has been reviewed and:

1. The site is adjacent to or crosses an existing or proposed Clark County Regional Ftood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to final
approval of the drainage study.

2. The site is also adjacent to the jurisdiction of Clark County. The engineer must coordinate with C/ark
County Department of Public Works (CCPW) and incorporate any concerns for boundary conditions
along the north and east boundaries. CCPW concurrence is required prior to final acceptance of the
study.

is approved subject to conformance to all City standards and the following conditions:
X must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
is conditionally approved subject to Clark County Public Works Department
concurrence.
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ADDENDUM #1 TO THE

UPDATE#2 TO THE 4ri
TECHNICAL DRAINAGE STUDY

FOR
THE ORCHAI?D,S AT GRAIVD TETO]Y & TENAYA

Uníts 2 und 3

CITY OF LAS VEGAS
NEVADA

October 2012

Prepared by:
Taney Engineering
6030 S. Jones, Suite #100
Las Vegas, Nevada 89118
Telephone : (7 02) 362-8844
Fax: (702) 362-5233

Prepøredfor:
D.R. Horton

330 Carousel Parkway
Henderson, NV 89014

Telephone: (7 02) 635 -36A0



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
ìme of Developmen,. The Orchards at Grand Teton & Tenaya Units 2 and 3 ¡r1.. Oct 3,2012

Location of Development: a) Descriptive (Cross Streets) North/Sou¡¡¡ Tenaya

Grand Teton

b) Section: 15 Townshíp: 19S Range: 60E

c) APN . 125-15-101-003

Name of Owner: D.R. Horton

Telephone No.: (702) 635-3600 Fax No.: (702) 909-4601 E-Mail Addressr
¡6¿¡gss;330 Carousel Parkway Henderson, NV 89014

Contact Person-Name: David W. Trushaw, P.E. Telephone No.: (702) 362-8844
* E-MallAddress:dt@tanevcorp.com Fax No.: O021362-5233

Firm: T
Address: Blvd., Suite 100, Las

Planned Unit Development Other (Please specify below)

1. Total Owned Land Area: At Site: 36.4+/- acres Being Developed/Disturbed : 26+/- acres

2. ls a portion or all of the subject property located in a designated FEMA Flood Hazard Area? [ Yes**
3. ls the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? E Yes**
Proposed type of development (Residential, Commercial, Etc.): Residential

,.Approximate upstream land area which drains to the subject site: >1 square mile

6. Has the site drainage been evaluated in the past? þ vfS E ruo lf yes, please identify documentation:
Technical Drainage Study for Spinnaker Homes at The Orchard,DS4274 and TDS Uodate for Orchards. DS4558

ENo

E lvo

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
the subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

*New Required Field
**Review and concurrence of the Clark County Regional Flood Control Distr¡ct is required.

Local Entity File No.

STANDARD FORM 1

7. lf known, please briefly identify the proposed discharge point(s) of runoff from ¡¡s 5¡¡s.Tenaya and Whispering Sands

8. Bríefly describe your proposed schedule for the subject project: A.S.A.P

Engineer's Seal

Ë
ñ=

{"t

REFERENCE:
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TENBy ENCINEERING
6030 Soul'H Jouns Br-vD, Sr;rln 100

Lns Vncns, NIV 89118
T urnp n oN n: 7 02-362-8844

Fax:702-362-5233

October 3,2012
Job No. DRH-12-033

Mr. Albert Sung, P.E.
City of Las Vegas Flood Control
333 N. Rancho Drive
Las Vegas, Nevada 89106

Subject: Addendum #1 to the Technical Drainage Study Update for the Orchards at
Grand Teton & Tenaya - Units 2 &3 (DS4569)

Dear Mr. Sung:

Taney Engineering is pleased to provide one (1) hard copy and one (1) digital copy of
Addendum #l to the Technical Drainage Study Update for the Orchards at Grand Teton &
Tenaya - Uníts 2 & 3. This addendum includes a response to each comment from the City of
Las Vegas Public'Works review memorandum dated on September 10, 2012. The comments
been reproduced and addressed as follows:

A meeting was held with City of Las Vegas Public Works staff on September 19,2012 to discuss
coordination of the Grand Teton Storm Drain project (Las Vegas \i/ash Middle Branch) and the
project site. It is our understanding the Grand Teton Storm Drain project has received it funding
and is on schedule to start construction in the first quarter of 2013. The Grand Teton Storm
Drain has been added to the improvements plans and the 18" RCP nuisance storm drain in Grand
Teton has been removed. Substantial completion of the Grand Teton Storm Drain project is
expected to occur before occupancy permits for Unit 3 are obtained.

In the interim condition it is assumed the Grand Teton Storm Drain will be completed. The
Grand Teton Storm Draín Final Design Report, prepared by VTN dated January 2012 was
reviewed and acceptable reference material is found in Appendix D. After completion of the
Grand Teton Storm Drain 933cfs remains in Grand Teton Blvd, adjacent to the project site, in the
100-year storm. The 100-year flow rate was determined using the following equation:

CP7 from the Grand Teton SD Final Design Report 1,989 cfs
- Design flow in RCB adjacent to sire, SD10 1.056 cfs

Remaining surface flow in Grand Teton 933 cfs

Due to this reduced flow and discussions with City of Las Vegas staff the channel south of the
trail easement on Grand Teton Blvd has been revised to a maximum depth of 2-feet. Please refer
to section B sheet GDl, Unit 3 for a revised cross section. The sidewalk underdrain at the

Taney Engineering Job No. DRH-12-033



downstream end of the channel has been removed at the request of City of Las Vegas staff and a

3'x3' Jensen Precast grate drop inlet is proposed to capture low flow. Signifrcant storm event

flows will overtop the channel and continue east in Grand Teton Blvd. An updated HEC-RAS
analysis has been provided and demonstrates that the water surface elevation is lower than the

TCE existing condition analysis referenced in the initial submittal. The lateral weir shows that
less than lcfs overtops the high point in Tenaya Way using the reduced flow. The 100-year

WSE is contained within the right-oÊway adjacent to the existing residence on Grand Teton
Blvd adjacent to the project. It is noted that VxD criteria is not met along Grand Teton Blvd in
the interim condition. However the project is not directing additional runoff to Grand Teton
Blvd and in the ultimate condition all criteria will be met. Therefore the proposed design is

considered acceptable and has been discussed with City of Las Vegas staff.

In the ultimate condition it is assumed all upstream CCRFCD MPU facilities are constructed and

the flows west of US-95 are intercepted by future MPU facilities along the west side of US-95 as

discussed in the Grand Teton Storm Drain Final Design Report. This reduces the tributary area

impacting Grand Teton Blvd and the Grand Teton Storm Drain allowing CCRFCD street criteria
to be met.

Comment 1: The site is adjacent to or crosses an existing or proposed Clørk County
Regional Flood Control Dßfrct (CCRFCD) master planned facility.
Therefore, CCRFCD concurrence is required prior to final approval of the
drainage study.

Response 1: Noted. The study will be submitted to CCRFCD for concurrence after conditional
approval from CLV and CCPW.

Comment 2: The site is also adjacent to the jurisdiction of Clark County. The engineer
must coordinate with Clørk County Department of Pablic ll/orks (CCP\il) and
incorporate any concerns for boundary conditions along the north and east

boundaries. CCPW concurrence is required prior to final acceptance of the
study

Response 2: Noted. The study will be submitted to CCPW for concurrence after conditional
approval is received from the CLV.

Comment 3: The engineer must provide a table on the grading plans that shows a quantity
estimate of all drainage improvements within Public Drainage Easements.

All drainage improvements within Public Drainage Easements must be

bonded and inspected.

Response 3: Noted. The requested table has been shown on the grading plan, sheet C2 of each

unit.

Comment 4: All drainage easements must be public drainage easements and common lots

to be privately maintained by the Homeowners Association to be labeled on

the grading plans and to be dedicated as such in the final map.

Taney Engineerìng Job No. DRH-I2-033



Response 4: Noted. All drainage easements and common lots have been identified as "to be
privately maintained by the Homeowners Association" and will be dedicated as

such in the final map.

Comments pertaining to Unit 2:

Comment 1: No construction permit will be issued for UnÍt 2 prior to substantial
completion of Unit 1, and the full half-street improvements of Whísperíng
Sands Dríve,

Response 1: Noted. Vertical construction of Unit 2 will not be allowed until substantial
completion of Unit I construction. It is assumed the reviewer is allowing Unit 2
rough grading and infrastructure improvements to be completed during Unit I
construction in accordance with the projects phasing agreement.

Comment 2: The proposed drainage easement at the end of Fresh Harvest Avenue mustbe
labeled aso'37'Public Drainage Easement to be Privately Maintained by the
HOA" on the grading plans and dedícated as such in the fînal map.

Response 2: Noted. The easement has been labeled as requested on the grading plans and will
be dedicated on the final map as requested.

Comment 3: Section I{/GDL on the grading plan is located across two lots in Unit I and
Unit 2. However, the detail sheet in Sheet GDI shows a space between two
walls, how so? Please address in the next submittal.

Response 3: Section wGDI occurs across a 30' common lot to be privately maintained by the
HOA.

Comment 4: Specify the material, ie, concrete or asphalt, in Detail MD1.

Response 4: The material has been clarified on the plans to be concrete.

Comments pertainins to Unit 3:

Comment 1¡ The Grand Teton Storm Drain project (Las Vegas Wash Middle Branch) is
currently under design. The engineer must coordinate with Rosa Cortez,
P.8., Engíneeríng Project Mønager at City of Las Vegøs Publíc Works
Depørtment at229-6264 for any future stub connection requirements or other
related issues prior to the final approval of the drainage study. A meeting is
recommended between the engineer and City officials to reach a mutually
acceptable design for both the interim and the ultimate conditions of
development.

Taney Engineeríng Job No. DRH-12-033



Response 1:

Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

Comment 6:

Response 6:

A meeting was held with Rosa Cortez and City of Las Vegas Public Works staff
on September 19, 2012 to coordinate future stub locations. Three (3\ 4' Type C
drop inlets have been proposed along the south side of Grand Teton Blvd to
capture nuisance runoff. It is acknowledged that the Grant Teton Storm Drain
project has received it funding and is on schedule to start construction in the first
quarter of 2013. The Grand Teton Storm Drain has been added to the
improvements plans and is assumed to be substantially complete before
'occupancy permits will be issued for Unit 3, as previously mentioned.

The engineer/developer must obtain approval from the Cíty Planníng
Departrnenl for acceptable landscaping such as tree wells or bushes to be
installed in the 20'-Multi Use Trail Corridor prior to the final approval of
Uníts 2 & 3 drainage study.

We are currently in coordination with City of Las Vegas Planning Department.
'We have contacted Linda Maynard who is going to discuss our design with her
boss Steve Gebeke.

Sheet G1: Provide a cross section in Grønd Teton Boulevard at the proposed
4O'-depressed curb location.

Cross section T on sheet GDl provides a cross section at the 40'-depressed curb
location.

Grand Teton Boulevard has a center island in the frontage of the subject
development. However, Cross Sectíon B in Sheet GDl does not show the
island. Review and revise accordingly.

The center island has been added to cross section B/GDI.

Obtain a construction permit from Clark County Publíc Works for the
proposed L2"-bleeder line in Grand Teton Boulevard in the County
jurisdiction.

The l2-inch bleeder line has been removed from the plans. The Grand Teton
Storm Drain project will be under construction, and is assumed to be substantially
completed before Unit 3 occupancy permits are issued.

Sheet PP3: Per Unit2 improvement plans, Tenayø Ì7øy was constructed with
Unit2, Unit 3 plans shall show Tenøya Wøy as existing.

Unit 3 plans have been revised to show Tenaya'Way as existing.

Taney Engíneering Job No. DRH-12-033



ì A copy of the City of Las Vegas comments has been provided directly following this letter. If
, you need any additional information, please do not hesitate to call our offTce.

Sincerely,

TANEY ENGINEERING

Rob Hansen, P.E.

Taney Engineeríng Job No. DRH-12-033



APPEI{DICES

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

Comment Letter

Revised HEC-RAS

Reference Material

Improvement Plans
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TO:
Land Development Services
Department of Publíc Works

FROM: / \ I

Albert Sun$, P,E. \
Flood Control Proj{ct Englneer
Deoartment of Pubfic Works

SUBJECT: I Drainage Study for:
Orchards at Grand Teton & Tenaya - Units 2 &

(Update to DS4558 & DS4274)
3

GOPIES TO:
Taney Engineering

Cross Streets: SWC of Grand Teton Blvd. & Tenava Wav D.R. Horton
Flle Number: F:\Depot\DSMemos\DS4569A.doc Bart Anderson, P.E., DevOo
Parcel Number: 125-15-101-003 CCRFCD
Zoninq Action: TMP-45536 CCPW
FEMA Flood Zone YES NO x
Proposed Storm Drain I YfS NO x

HISTORY DAÏE
RECEIVED

'DATE
REVIEWED

COMMENTS: .. .:'11 ,

REVJEW,FEES , FEEF PA|D :

Payment Trn #
1"'Submittal 8123t2012 911012012 See Comments Below $400.00 293888: $400

TOTAL FEES (LDDRSI: $400.00

REMARKS:

The Drainago Study for the subject project has been reviewed and:

The site is adjacent to or crosses an existing or proposed Clark County Regionat Ftood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence ís required priorto final
approval of the drainage study,

The site is also adjacent to the jurisdiction of Clark County. The engineer must coordinate with Ctark
County Department of Public Works (CCPW) and incorporate any concerns for þoundary conditions
along the north and east boundaries. CCPW concurrence is required prior to final acceptance of the
study.

The engineer must provide a table on the grading plans that shows a quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected.

All drainage easements must be pubfic drainage easements and common lots to be privately
maintained by the Homeowners Association to be labeled on the grading plans and to be dedicated
as such in the final map.

1,

2.

3,

4.

is approved subject to conformance to all City standards and the following conditions:
X must be resubmitted or supplemented including the following

is conditionally approved subject to Clark County Reglonal Flood Control District
concurrence.
is conditionally approved subject to clark county Public works Department
concurrence.



1,

2.

3.

4.

1.

2.

3.

4,

5.

6.

Tb_e, fojlowins cofnments pe¡taln to Unlt 2:

No construction permit will be issued for Unit 2 prior to substantial completion of Unit 1 and the full
half-street improvement of Wåisperlng Sands Drlve,

The proposed drainage easement at the end of Fresh Harvest Avenue must be labeled as "37'
Public Drainage Easement to bo Privately Maintained by the HOA" on the gradlng plan and
dedicated as such in the final map.

Section H/GDî on the grading plan is located across two lots in Unit 1 and Unit 2. However, the
detail in Sheet GD1 shows a space between two walls, how so? Please address in the next
submittal.

Specify the material, ie, concrete or asphalt, ín Detail llGD1,

The followins comments p_eit-ain.fo Unit,3;

The Grand Teton Storm Drain project (Las Vegas Wash Middle Branch) is currently under design.
The engíneer must coordinate with Rosa Cortez, P.8., EngÍneering ProJect Manager of City of Las
Vegas PublÌc Works Department at229-6264 for any future stub connection requirements or other
related issues prior to the final approval of the drainage study. A meeting ls recommended between
the engineer and City officials to reach a mutually acceptable design for both the interim and the
ultimate conditions of development.

The ongineer/developer must obtain approvalfrom the City Planníng Departmentfor acceptable
landscaping such as tree wells or bushes to be installed in the 20'-Multi Use Trail Corridor prior to the
final approval of the Unifs 2 & 3 drainage study.

Sheet G1: Provide a cross section in Grand Teton Boulevard at the proposed 4O'-depressed curb
location.

Grand Teton Boulevard has a center island in the frontage of the subject development. However,
Cross Secflon B in Sheet GD1 does not show the island. Review and revise accordingly.

Obtain a construction permit from Clark County Public Works for the proposed 12"'bleeder line ín
Grand Teton Boulevard in the County jurisdiction.

Sheet PP3: Per Unit 2 improvement plans, Tenaya Waywas constructed with Unit 2. Unit 3 plans
shall show Tenaya Way as existing.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of lntent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
constructíon unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv,ggv/þ.]yp.c/storm01.htm or
call (775) 687-9429.

END OF REMARKS
ays

T/RIS: T19S/R60E/15
AREA G-15

2
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HEC-RAS SUMMARY

River Sta Q Total
Max

Depth

1.63

1.56

1.45

1.88

L,7

1.63

1.89

7.45

t.43
L.46

L.46

1.6

1.s!
t-,57

1,!s
1.62

].43
1.17_

o.7r _

=

Street
Depth*

(ft)

Street
Veloclty*

(ftls)
8.1

7.2r
5.48

5.42

6.64

4.4L

5.4

5.99

4.46

6.8

6.95

7.02

6.94

6.09

5.93

!.63
1,62
5.24

t,6]
9.79
9.06

-j--
7.L3

5.48

a.;zq
8.4552
9.628

8.2908

9.18

9.7637

8.4294
9.86

10.147

t0.2492
to.L324
9.744

9.1915

818391

9l\L
8.4888

1q:s,109

!2998?
6.4326

0

::_

Street
VxD* W.S. Elev

(rt)

98.88

97.99

97.56

97.25

96.75

97.09

96.67

96.27

96.38

95.05

94.L6

93.27

92.38

92.03

91.49

9t.28
g1.q{
90.67

89.!7
qq.6s

87.99

87.93

87.43

87.72

wsE
Change

(ft)
-1.03

-2.03

-2.46

-2.33

-2.83

-0.92

-1.34

-t.74
-0.63

-1.96

-t.2t
-2.07

-1.75

-1.06

-1.6

-0.59

-0.83

-0.72

-0.57

-0.01_

-0.42

-9-,?7

-0.67

-0.18

TCE Exlstlng Condltlon
Statlon I ws¡
ls Ln.nt
14 | roo.o,
t4 I 100.02

13 I nn.rt
13 Lr.rt
t2 I w.ot
L2 I w.ot
t2 I nr.ot
LL I rr.ot
1r I nt.ot
10 I nt.rt
s I es.34
8 | s4.13

7 I e3.oe

? | s3.os
6 | st.B7
6 I et.87
s I e1.3e

4 I 8s.74

t I s8.s8
btwn 2-3** | aa.ar

I

btwn 2-3** I ss.zo

þtwnã+il | ãr to
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orchards_Dev_¡001. rep

HEc-RAs version 4.1.0 ran 2010
u.s. Army corps of Englneers

ttydrolggiê engineeri ng center
609 second streèt
Davì s, Ca] i forni a

XXXX XXXX XX
X X XX
XXXX

XXX XXXX XXXXXX
XX X X
XXXX
XXXX

X
x

x
X
X
X
X

PROJECT DATA
Project rit'le: orchards-oev-ADoL
eroject pi'le : orchards_Dev_ADDl.prj
Run Date and time: l0/l/20L2 4:55i26 pr\4

Proj ect ì n eng'l i sh uni ts

PLAN DATA

p'l an ri tl e: p'l an 19p'lan ri'le : s:\active\o n sorton\onH-12-033 - The orchards Grand
#2\Add1\H Ec- RAS\orchards_Dev_.ADD1 . p19

Geometry Tjt'l e: orchards_Int-Addl
Geometry ¡i'le : s:\nctive\o n torton\onH-L2-033 - The

renaya\uyd ro1 ogy\uþdate #2\Addi-\HEc- iAS\orcha rdi_oev_AoD1. g02

rl ow ri tl e : Box rn p'l ace F'l ow
r'low ri'le : s:\ective\o n torton\DRH-12-033 - The

renaya\uyd rol ogy\update #2\edd1\HEc-iAs\orchards'_oev_¡oD j_. fO3

Plan summary tnformatìon:
t¡umber of: Cross Sections =

cu'l verts
eri dges

computati onal rnformati on
water surface ca'lcu]ation to]erance = 0.0L
cri ti ca] depth ca] cul ati on to] erance = 0.01
Maximum number of iterations = 20
Maximum difference to]erance = 0.3
F'l ow to] erance factor = 0.001

computation options
critica] depth computed on'lv where necessarv
conveyance_ ta'l cu1 ati on Methód: At breaks i n' n vaì ues onl ypri cti on S'l ope rr,lethod: Averaqe convevance
computational r'low negime: Nixed-p'low

Ri ver
Grand Teton

X X XXXXXX
XXX
XXX
XXXXXXX XXXX
X XX
X XX
X X XXXXXX

neach
orchards

Teton & renaya\uydrology\update

orchards Grand Teton &

orchards Grand teton &

25 ruu'l t'i pl e open'i ngs = 00 rn] i nê strücturõs = o0 Latera'l structures = 1

FLOW DATA

p'l ow ti tl e: Box rn p'l ace r'l ow
rlow ri'le : s:\active\o n uorton\DRH-L2-033
#2\Add1\HEc- RAs\orchards_Ðev_ADD1, f03

r'low oata (cfs)

lhe orchards Grand teton & renaya\uydro'logy\update

RS
-1100

profi I e

PFl
933

Boundary conditions

River Reach

Page 1

upst ream Downstream



Grand Teton Orchards

CROSS SECTION OUTPUT

Orcha rds_DeV_ADD1, repPF1 ¡¡orma'l S-0.0144 Normal S - 0.005

GEOù4ETRY DATA

Geometry Title: orchards_Int-Addl
ççgmqqfy File :. s:\Acti.ve\D R Horton\DRH-12-033 - The orchards Grand Teton & Tenaya\Hydro]ogy\update
#2\Addl-\HEc-RAs\orchards_Dev_¡DD1. 902

CROSS SECTION

RrvER: Grand Teton
REACH: orchards

INPUT
oescription: sta L1+00
Station E'levation DataSta e'l ev Sta

0 98.07 1947 98.23 50105 97.81 ]-22.5

Mann'i ng's n va'l uessta n va'l sta
0 .02s 19

aank sta: left nightL9 105

RS: -1L00

num=
e'l ev

97 .69
98.29
97.95

nUm=
n va]

.02

Lengths:

t2
sta

33
l_03

3
sta
105

t-eft
98

El ev sta el ev sta el ev97.96 33 98.46 47 98.7397.48 r.04. 5 97. 31 104. 5 97 .81

E.G. Elev (ft)
ve] Head (ft)
w. s. E'l ev (ft)
crit '/',.s. (ft)E.G. s'lope (ft/ft)
Q rota'l (cfs)
rop width (ft)
vel tota] (ftls)
¡¿ax chl Dpth (ft)
conv. rota] (cfs)
Length wtd. (ft)
t\4i n Ch E'l (ft)
a1 pha
rrctn l-oss (ft)
c&ELoss(ft)

Profi'le #PF 1

100.01
L.74

98.88
99.19

0.01_4408
933 .00
L22.50

8.32
1.57

7772.9
98.00
97.31
L.06

n val
.016

Channel Right
98 98

E'l ement
wt. n-val.
Reach Len. (ft)
F'low Area (sq ft)
nrea (sq ft)
p'l ow (cfs)
rop wjdth (ft)
avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Per. (ft)
shear ('lblsq ft)
Stream Power ('l b/ft s)
cum Vo]ume (acre-ft)
Cum SA (acres)

coeff contr.
.1

Expan.
.3

Left oB channe'l
0.025 0.02098.00 98.0018.94 75.8218.94 7s.82131.08 614.5119.00 86.00
6.92 8.101.00 0.88

L092 .0 5119. 519.81 87.52
0.86 0.78L22.50 0.00
0.61 2.82
0. 56 3 .63

sta E'l ev
L04.5 96.46

coeff contr. Expan..r_ .3

Left oe channe'l
0.016

2.00 2.00
97.7L
97 .7t

704.59

Right oB
0.016
98.00
17 .44
t7 .44

t87.4L
17. 50
10. 75

1. 00
1561.3
18.43
0.85
0.00
1.53
1. 43

CROSS SECTION

RrvER: Grand Teton
REACH: Orchards

INPUT
oescriptìon: sta 11+98
Statìon Elevation Datasta elev stao 97.44 50105 96.46 ].20

Mannì ng's n val ues
Sta n Va] Sta0 .025 0

eank sta: teft nìght
0 105

E.G. E'lev (ft)
ve] Head (ft)
t¡J.S. E] ev (ft)crit w.s. (ft)
E.G. slope (ft/ft)
Q rotal (cfs)

RS: -1198

num=
El ev

97 .39
96.76

nUm=
n va]

.016

Lengths:

e'l ev
9s.96

8
Sta
103
]..20

3
sta
105

g'l ev sta96.13 104.5
100.76

n va]
.013

cRoss sEcrroN ourpur profi]e #pp 1

left channe'l Ri ght
222

E'l ement
wt. n-va'ì .
Reach Len. (ft)
F'low nrea (sq ft)
area (sq ft)
Plow (cfs)

eage 2

99.06
1.07

97 .99
98.27

0.006726
933 .00

Right oB
0.0L3

2 .00
20.7t
20.7t

228.41



rop width (ft)
vel Tota'l (ftls)
Max chl Dpth (ft)
conv. rota'l (cfs)
Length wtd. (ft)
Min ch El (ft)
tl oha
rrttn loss (ft)
c&Er-oss(ft)

E. G. E'l ev (ft)
ve] sead (ft)
w.s. Elev (ft)
crit w.s. (ft)
E.G. S'lope (ft/ft)
e rotal (cfs)
rop width (ft)
vel rota'l (ftls)
Max ch] Dpth (ft)
conv. rota] (cfs)
uength wtd. (ft)
¡¡i n ch El (ft)
n'l pha
prctn Loss (ft)
c&eloss(ft)

orchards-oev-ADDl. rep
rop width (ft)
¡vb. ve] . (ftls)
uydr. oepth (ft)
cônv. (cfs)
wetted per. (ft)
shear ('lblsq ft)
stream Power (lblft s) 120.00
cum vo'lume (acre-ft) 0.58
cum sA (acres) 0.54

120.00
7.88
2 .03

11376.5
2 .00

9s.96
1. 11
0.93
0.02

105 .00
7.2L
0.93

8591.4
106.08

0.39
0.00
2.62
3.41

15.00
11. 03

1. 38
2785.1
16.23
0. 54
0.00
L,49
1. 39

warninq: -rhe cross-section end points had to be extended vertìca'l'ly for the computed water surface.
wã¡;j;iõ: rhè èoñvãvãñèè'iätiô-Cüóstieam-èoñveiãnèe divided by down3*eam conveyänce) is less than 0.7 or
oreater than 1.4.- This may indicate the need for additional cross sections.

CROSS SECTION

RrvER: Grand Teton
REACH! orchards

INPUT
oescrìDtion: Sta 12+00
statioh E'levation Data

sta e'l ev sta
0 97.45 19

104. 5 96.43 105
L28 95.63 128. 5

136. 5 95 .63 L37

Manni ng's n va'l ues
sta n val sta

0 .03 19

eank sta: teft n'i ght0 r.20

elev sta
97.4 103

96.53 120
94.63 132 . 5
96.63 r.40

Sta e'l ev
104. 5 95 .93

t25 96.63
136. 5 94.63

140 99. 58

Sta P'l ev
103 9s.86
L20 96.49

L32.5 94.31
r.40 96.39

Rs: -1200

num=
el ev

96.78
96.43
95.63
95.63

nUm=
n val

.016

4sta n va]
t25 .013

2t
Sta elev
19 96.5r-

1_05 96. L9
128. 5 95.39

L37 95.39

4
Sta n va]
120 .013

sta n val
140 .013

Sta E'l ev
50 97.13

1L0 96.29
r.28. 5 94. 39

139 96.39

sta n va]
L40 .0r-3

page 3

E'l ev
96.1

96.73
94.55
96.63

20
sta

50
110

r.28. 5
139

cRoss sEcrroN ourpur profile #pp L

Lengths: teft channe'l Right-s05050

99.02 Element
1.46 wt. n-va'l .

97.56 Reach Len. (ft)
97.99 F]ow Area (sq ft)

0.005939 nrea (sq ft)
933 .00 r'l ow (cfs)
1-40.00 rop wi dth (ft)

7 .67 ¡vs. ve] . (ftls)
3.01 Hydr. oepth (ft)

LZ]-:06.5 conv. (cfs)
50.00 wetted per. (ft)
95.93 shear (1675q ft)
1.60 stream power ('lblft s)
0.01 cum vo]ume (acre-ft)
0.04 cum sA (acres)

coeff contr. Expan..1 .3

teft oe channe'l Right oB
0.017 0.013

50.00 50.00 50.00
83.44 38.15
83.44 38.15

457 .33 475.67
120.00 20.00

5.48 L2.47
0.70 1.9L

5934.2 6172.3
120.66 23 . 33

0.26 0.61
r-40.00 0.00 0.00

0.58 2.62 1.48
0. 54 3.41 1.39

warn'ing: The cross-section end points had to be extended vertical'ly for the computed water surface.

CROSS SECTION

RrvER: Grand Teton
REACH: orchards Rs: -1250

INPUT
oescription: sta 12+50
station Elevation Data num=

Sta E'l ev Sta e'l ev
0 96.43 11 96.21

104. 5 95 .69 104. 5 96. 19
124.99 96.39 128 95.39

136. 5 94.39 136. 5 95 .39
140 99.26

Manning's n values
sta n val

0 .03

nUm=
sta n va'l
19 .0L6



CROSS SECTION OUTPUT PTofi.Ie #PF

Bank Sta: Left Right
0 120

E.G. Elev (ft)
ve] Head (ft)
w. s. E'l ev (ft)
crit t¡l,.s. (ft)
E.G. s'lope Cft/ft)
Q Tota'l (cfs)
rop width (ft)
vel rota'l (ftls)
Max ch] Dpth (ft)
conv. rotal (cfs)
Lenqth wtd. (ft)
r\4i n-ch e'l (ft)
nl oha
rrLtn loss (ft)
c&eloss(ft)

1

E'l ement
wt. n-val.
neach uen. (ft)
F'l ow Area (sq ft)
¡rea (sq ft)
Flow (cfs)
rop width (ft)
rvg. vel. (ftls)
ttydr. oepth (ft)
conv. (cfs)
'detted 

per. (ft)
shear ('lblsq ft)
stream power ('lblft s)
cum Vo'lume (acre-ft)
cum sA (acres)

orchards-DeV-ADD1. reP
Lengths: teft channel niqht coeff contr. Expan.- s0 50 -50 .1 .3

98.70
1. 45

97 .25
97 .67

0.006609
933 .00
140.00

7 .56
2.94

t]476.3
50.00
9s .69
1.64
0.31
0.00

Left oe channel
0.018

s0.00 50.00
86.72
86.72

470.45
120.00

5.42
0.72

5786.7
121. 36

0.29
140.00 0.00

0. 58 2.52
0. s4 3 .27

Rioht oB
õ. or¡
50.00
36.7L
36.71

462.55
20.00
12 .60

1. 84
5689.6
23.26
0.65
0.00
L.44
r.37

Right oB
0.01_3
50.00
37.68
37 .68

477 .78
20.00
12.68
1.88

60r-4.1
22.84
0.6s
0.00
1.40
1.35

warning: The cross-section end poìnts had to be extended vertically for the computed water surface.

CROSS SECTION

RrvER: Grand Teton
REAcH: orchards

]NPUT
Descriotion: sta 13+00
statioh E'levation oata

sta elev sta
0 95.68 r.1

50 97.37 67
105 95.45 110

128. 5 94.15 132. 5
r.39 96.15 140

Mannì ng's n val ues
sta n val sta

0 .03 19

sank sta: teft night
0 120

RS: -L300

num= 4
n val sta n val
.016 104.5 .0L3

Lengths: teft channe'l
50 50

Rs: -1350

num= 25Plev sta elev Sta
Page 4

sta e'l ev Sta el ev
33 96.53 33 97.03

103 95 ,62 104. 5 95.45
L28 95.15 128. 5 95.15

136. s 95 . 15 t37 95 .15

num= 23
e'l ev Sta e'l ev

9s.84 19 96.26
97 .04 67 96.54
95.4 120 95 .3

94.07 1-36. 5 94.15
96.15 r.40 98 .95

sta n val
140 .013

*iS!3 coeff contr. Expan.

cRoss sEcrroN ourpur profi]e #pr 1

e. c. E'l ev (ft)
ve] Head (ft)
ì/,1. s . E'l ev (ft)
cri t tlr. s, (ft)
e. c. s'l ope (ftlft)
e rota] (cfs)
rop width (ft)
vel rota] (ftls)
Max ch] Dpth (ft)
conv. rota'l (cfs)
Lenqth wtd. (ft)
ui n-ch e'l (ft)
n'l ohaprbtn loss (ft)
c&ELoss(ft)

cRoss sEcrroN

RrvER: Grand Teton
REACH: Orchards

INPUT
oescriptjon: Sta L3+50
station E'ìevation Data

sta e'l ev sta

98.36 E'l ement Left oB channe'l
1.61- wt. n-va'l . 0.016

96.75 Reach Len. (ft) 50'00 50.00
97.27 Flow Area (sq ft) 68.51

o'o063LL erea (sq ft)' 68.51
933.00 Plow (cfs) 455.22
106.00 rop width (ft) 86.00

8.79 nvb. vel. (ftls) 6.64
2.68 uvðr. oepth (ft) 0.80

!1744.3 ci¡nv. (cfs) 5730.1
50.00 wetted Per. (ft) 87.53
95 . 30 shear ('l b/sq ft) 0. 31
1.35 stream'Power (lblft s) 140.00 0.00
0.32 cum vo'lume (acre-ft) 0.58 2.43
0.02 cum sA (acres) 0.54 3.15

warn'ing: oivided f'low computed for this cross-section.
úã¡;i;õ: i¡e ëioss-ièciiöñ èñã póìnij tra¿ ió-oè-éitended vertìca'lly for the computed water surface'

el ev sta el ev



0 95.27
50 97 .t

104. 5 95 .71
L28 94.91136.5 94.9L

Manningrs n Va'lues
sta n va]

0 .03

95.47 19
96,77 67
95.71 110
94.91 128.5
94.91 139

orchards-DeV-ADD1. rep
95.99 33 96.26
96.27 103 95.38
95.81 L20 96.01
93.91 132. 5 93.83
9s.91 140 95.91

33 96,76
104. s 95.21

L25 95.91
136. 5 93.91

140 98.68

11
67

105
128.5

L37

sta
19

El ev
96.5

94.97
95.67
93.67

eank sta: teft niqht
0 120

cRoss sEcrroN ourPUT profile #pr 1

E.G. Elev (tt
vel ¡tead (ft)
w.s. Elev (ft

e1 ev (ft)
ead (ft)

nUm=
n va]

.016

Lengths: reft channe'l Right
s0 50 50

4
sta n va]
120 .013

4
sta n val
L20 .013

sta n val
140 .013

sta n val
140 .013

coeff contr. Expan.
.1 .3

ueft oe

50.00w.s. elev (ft)crit w.s. (ft)
E. c. s'l ope (ftlft)
rop width (ft)
vel rota] (ftls

E. G. s'l ope (ft
e rotal (cfs)
ToP 

'r'li 
dth (ft)e rotal (cfs

El ement
wt. n-va'l .
Reach uen. (ft)
F]ow Area ç5q ft)
nrea (sq ft)
rlow (cfs)
rop wìdth (ft)
nvb. vel. (ftls)
xvdr. oepth (ft)
cônv. (cfs)
wetted Per. (ft)
shear (l b/sq ft)
stream power ('lb,/ft s)
cum vo] ume (acre-ft)
cum SA (acres)

channel Rioht oB
0.019 Õ.013
50.00 50.00

116.56 43.26
116.56 43.26
514.46 4l-8. 54
119.43 20.00

4,4L 9.68
0.98 2 .L6

9106.1 74Q8.4
122.80 23. 59

0.19 0.37
0.00 0.00
2,32 1.35
3.03 t.32

channe'l
0.0L6
50.00
7t.44
7L.44

385.85
84.L2
5.40
0.85

s879.1
85.65
0.22
0.00
2.22
2.92

vel total (ftls)
¡'tax chl Dpth (ft)
conv. rotal (cfs)conv. total (c
Length Y'ltd. (f
rrli n ch E] (ft)
conv. rotal (cfs
Lensth wtd. (ft)
e1 pha
Frctn Loss
c&ELoss

RrvER: Grand Teton
REACH: orchards

INPUT
Description: sta 14+00
station E'levation Data

sta Elev sta
0 94.79 11

50 96.83 67
104.5 95.47 105

L28 94.67 128.5
L37 94.67 139

Manni ng's n val ues
sta n va] sta

0 .03 r_9

gank sta: Left Right
1_9 120

r. c. e'l ev (ft)
ve] Head (ft)
w. s. r'l ev (ft)
crit t,ll.s. (ft)
e. c. s'l ope (ftlft)
Q rota] (cfs)
Top width (ft)
ve'l rota'l (ftls)
Max ch] Dpth (ft)
conv. rota] (cfs)
Lensth wtd. (ft)
Mi n ch e'l (ft)
r1 pha
Frctn Loss (ft)
c&ELoss(ft)

(ft)
(ft)

97.91
0.82

97 .09
97,29

0.003L92
933 .00
139.43

5.84
3,26

16514. 5
50.00
95 .21

1.55
0.22
0.24

num=
n val

.016

140.00
0. 58
0. 54

tdarning: oivjded flow computed for this cross-section.
wärninó: rhe cross-säciioñ-eñA oóinii ñaU ió-¡e éitended vertica]'ly for the computed water surfacq'
üã¡;j;iõ¡ rtiè veiõãiiv-ñeãri ñãi ãñangã¿ ¡i mórã-ttrán o.s ft (0.15 m). rhis may indicate the need for
additiona'l cross sections.

CROSS SECTION

Rs: -1400

num= 24
E'l ev sta e'l ev Sta

95.09 19 95.72 33
96.5 67 96 103

95.47 LL0 95.57 120
94.67 r.28. 5 93 .67 L32.5
95.67 140 95.67 140

e'l ev Sta
96 33

95.11 104. 5
95 .77 L24.99
93.59 L37
97.82

cRoss sEcrroN ourpur profi]e #pr l-

Lengths: teft channe'l *iO!6 coeff contr. Expan.
.1 .3

97 .7L E'l ement teft oe
l-.04 wt. n-va'l . 0.030

96 .67 neach l-en. (ft) 50.00
97 .0L F'l ow Area (sq ft) 29 ' 08

0.004307 rrea (sq ft)' 29.08
933 .00 r'l ow (cfs) Ll7 .78
L23.72 rop width (ft) 19.00

6.64 evs. ve] . (ft/s) 4.05
3.08 sydr. oepth (ft) 1.53

14215.9 cônv. (cfs) 1794.6
50.00 wetted per. (ft) 20.91
94.97 shear ('l b/sq ft) 0.37
1.52 stream powei ('lblft s) 140.00
0.L8 cum volume (acre-ft) 0.57
0.02 cum sA (acres) 0.53

Right oB
0.0L3
50.00
40.02
40.02

429.37
20.00
10.73
2.00

6542.2
23.40
0.46
0.00
1. 30
1.30

eage 5



o rchards-Dev-ADDl. rep
warning: oivided flow computed for this cross-section.
ùiã¡;inõ: itrè.ðiõsi-ieciióñ èña póìni! ña¿ ió-ue extended vertically for the computed water surface.

CROSS SECTION

RrvER: Grand Teton
REACH: orchards

INPUT
oescriptjon: sta L4+50
station E'levation oata

sta ¡lev sta
0 94. s2 11

50 96.56 67
104.5 95.14 105

128 94.34 r-28. 5
136. s 94.34 L37

RS3 -1450

num= 25
E'l ev sta E'l ev sta

94.72 19 95.46 33
96.22 67 95.72 103
95.14 11.0 95.24 120
94.34 128. 5 93.34 132. 5
94.34 139 95.34 140

El ev sta E'l ev
95.72 33 96.22
94.81 104.5 94.64
95.44 125 95.34
93.26 136. s 93.34
95.34 140 97 .5

Manni no's n va] uessia n va]0 .03

4
Sta n Val
120 .0r.3

sta n va]
140 .013

Sta
19

nUm=
n val

.016

97 .46
1. 19

96.27
96.7t

0.005071
933 .00
111.48

7.L9
3.01

13101. I
100.00

94.64
1.48
0.23
0.01

¡vb. ve] . Gt/s
uyãr. oeptli (ît
conv, (cfs)

)
)

El ement
wt. n-va'l .
Reach ten. (ft)
Flow Area (sq ft)

coeff contr. Expan.
.1 .3

r-eft os
0.030

100.00
27 .68
27 .68

L18.16
19.00
4.27
1,.46

r_659. 3
20.79
0.42

r_40.00
0. 54
0. 51

channe'l n'i ght os
0.016 0.013

100.00 100.00
63.75 38.27
63.75 38.27

38L.72 433.L2
72.48 20.00

5 .99 tt.32
0.88 1.91

5360.4 6082.1
74.0L 23.34
0.27 0. 52
0.00 0.00
2.t4 L.26
2.83 1,28

el ev
95.96
94.49
95 . r_9
93.19
97.t9

Area (sq t
p'low (cfs)
Top

rlow ¡rea (sq
nrea (sq ft)nrea (sq ft
p'low (cfs)
rop width (
nvo. ve] . (

(ft)

wetted per. (ft)
shear ('lblsq ft)
st ream powe r ('l b/ft
cum vo]ume (acre-ft)
cum SA (acres)

s)

RrvER: Grand Teton
REACH: orchards

INPUT
oescription: sta 15+00
station E'levation Data

sta E'l ev sta
0 93.92 r-1

50 96.3 67
r.04. 5 94.99 105

128 94. r.9 128. 5
L36.5 94.19 L37

Mannì ng's n va'l ues
sta n va] sta

0 .03 1_9

eank sta: teft
19

Rs: -1500

num= 25
Elev sta

94.34 r-9
95.96 67
94.99 110
94. r_9 r_28. 5
94.1_9 139

nUm=
n va]

.016

Lengths: Left channe'l Ri ght
100 100 100

1

97 .04 E'l ement
0.66 wt. n-va'l .

96.38 neach uen. (ft)
96.44 F]ow Area (sq ft)

0.002652 ¡rea (sq ft)
933 .00 r'ì ow (cfs)

eage 6

coeff contr. Expan.
.1 .3

Left oe channe'l
0.030 0.016

100.00 100.00
37. 58 92.3L
37. 58 92.3L

139.05 4tL.62

Elev Sta
95.19 33
95.46 r.03
95.09 120
93.19 132. 5
95. L9 r-40

el ev sta
95.46 33
94.66 r-04. 5
9s .29 12 5
93.1 136. s

95.19 140

n va'l
.013

4
sta n va] sta
L20 .013 140

ni ght
L20

CROSS SECTION OUTPUT PTOfi.IE #PF

Right oB
0.013

100.00
43.31
43.3t

382.33

eank sta: teft n'ight Lengths: teft channel nìght
r-9 120 - L00 100 100

cRoss sEcrroN ourpur profi'le #pr 1

E. G. E'l ev (ft)
ve'l uead (ft)
w. s . E'l ev (ft)
crit w.s. (ft)
E.G. s'lope (ft/ft)
e rota] (cfs)
rop width (ft)
vel rota] (ftls)
Max chl Dpth (ft)
conv. rota] (cfs)
Length wtd. (ft)
t'4i n ch El (ft)
e1 pha
rrctn t-oss (ft)
c&eloss(ft)

t¡,arninq: oivided f'low comouted for this cross-section.
wã¡;j;õ: itré ðiõss-säciiöñ-èñ¿ Èõìnii ñao iõ-¡ã-ãitenae¿ vertically for the computed water surface'

CROSS SECTION

E. G. E'l ev (ft)
ve] ¡tead (ft)
t't. S . E'l ev (ft)crit w.s. (ft)
E.G. slope (ftlft)
e rotal (cfs)



RIVERs GTANd TETON
REACH: Orchards

INPUT
Description: sta 16+00
station E'levation Data

sta el ev sta
0 93.68 11

50 95.38 67
104. s 94.L r.05

128 93.3 128. 5
136.5 93.3 1,37

Mannì ng's n va'l ues
sta n val sta

0 .03 L9

eank sta: teft Right
r.9 L20

rop width (ft)
vel rota'l (ft/s)
t',rax ch'l Dpth (ft)
conv. rota] (cfs)
Length wtd. (ft)
r{i n ch El (ft)
nl pha
rrctn l-oss (ft)
c&ELoss(ft)

r. c. e'l ev (ft)
vel uead (ft)
w. s . E'l ev (ft)
crit w.s. (ft)
E. G. s'l ope (ftlft)
e rota'l (cfs)
rop width (ft)
vel tota] (ftls)
r¡ax chl opth (ft)
conv. rotal (cfs)
Lensth wtd. (ft)
ui n ch E'l (ft)
nl ohaprttn t-oss (ft)
c&eloss(ft)

RS: -1600

num= 25
El ev sta El ev Sta

93.59 19 94.27 33
95.05 67 94. 55 103
94.L 110 94.2 120
93.3 128. 5 92.3 132. 5
93. 3 L39 94. 3 140

o rchards-oev-ADD1. reP
140.00 rop width (ft) 19.00

5 .39 avq. vel . (ftls) 3.70
3.28 nydr. oepth (ft) 1.98

18117.5 cônv. (cfs) 2700.L
100.00 wetted per. (ft) 21.51
94.49 shear (lblsq f!) q.29
1.47 stream power (1blft s) 140.00
0.32 cum volume (acre-ft) 0.46
0.18 cum sA (acres) 0.46

101.00 20.004,46 8,830.91 2,L77993.0 7424,4102.53 23. 590.15 0.300.00 0.001.96 L.L72.63 t,23

E'l ev
95 .05
93.6
94.3
92.3

96.69

lrrarnìng: rhe energy equation cou'ld not be balanced within the specified number of ìteratJons. The
Droqram selected the water

surface that had the'least amount of error between computed and assumed values.
r¡rarnino: itre ëióséllèciiõn-êñO õõiñti ñãa-tó Uã eitended verticä'lly for the computed water surfacq.
irlã¡;i;õi rtiè vêiõËiit-ñeãä ñäi ãñàlìgã¿ oi mõrè-tñán o.s ft (o.rs m). rh'is may ìndicate the need for
additional cross sections.

CROSS SECTION

E'l ev
94.55
93,77

94.4
92.22
94.3

n va]
.01-3

sta
33

104. 5
r.2 5

136. 5
1_40

nUm=
n va]

.01-6

4
sta n va'l sta
120 .013 1-40

Lengths: teft channe'l night
100 100 r-00

coeff contr. Expan.
.1 .3

cRoss sEcrroN ourpur profile #pp L

96 . 5 5 El ement t-eft oe
L.49 wt. n-val. 0.030

95 .05 neach l-en. (ft) 100.00
95 .60 F'l ow Area ¡5q ft) 24 .6L

o.oo71o4 erea (sq ft)' 24.6L
933 .00 r'low (cfs) 116.45
L06.48 rop width (ft) 19.00

8. L0 nvb. ve'l . (ftls) 4.73
2.83 Hydr. oepth (ft) 1.30

11069.4 cõnv. (cfs) 1381.6
L00.00 wetted per. (ft) 20.40
93.60 shear (1blsq ft) 0.54
L.46 stream power ('l b/ft s) 140.00
0.41 cum vo'lume (acre-ft) 0.39
0.08 cum sA (acres) 0.42

channe'l
0.016

100.00
55.84
55.84

379.54
67 .48
6.80
0.83

4502.9
69.01
0.36
0.00
L.79
2.44

e'l ev
94.13

Right oB
0.013

100.00
34.66
34.66

437 .Q2
20.00
t2.6t
a.73

5184.9
23.16
0.66
0.00
L. 08
1. t-9

tllarninq: oivided f'low computed for this cross-section.
i'iãrninãi itre èiõss-seciióñ èñ¿ oóiniC ñaO to be extended vertical'ly for the computed water surfacq'
warn'in!: the ve'ìocity head has Lhanged by more than 0.5 ft (0.1.5 m). rhis may indicate the need tor
additional cross sect'ions.
wáiningj rhe èõñvãiãñcã iàtio (upstream conveyance divìded by downstream conveyance) is'less than 0.7 or
oreater than 1.4.' This may indicate the need for additiona'l cross sections.

CROSS SECTION

RrvER: Grand Teton
REACH: orchards

INPUT
oescriptiont sta 1-7+00
stat'ion Elevation Data

sta E'l ev sta
0 93.46 11

Rs: -1700

num= 25
e'l ev sta e'l ev sta e'l ev

92.84 r.9 93.36 33 93.63
eage 7

sta
33



50 94.47
104.5 93.2L28 92.4
136.5 92.4

warni ng:
warni ng:

Manning's n values
sta n val

0 .03
sta n val
140 .013

104.5 92.7
125 93.4

136.5 91.4
140 96.19

Sta El ev
33 93.22

104.5 91.81
t25 92.5L

136. 5 90. 51140 95.69

67
105

128.5
L37

Sta
19

94. 13
93.2
92.4
92.4

nUm=
n va]

.016
n val

.013

orchards-oev-ADD1. reP
67 93.63 103 92,87

110 93.3 120 93.5
128.5 91.4 132.5 91.32

139 93.4 140 93.4

4
Sta
1,20

gank sta: teft
19

night Lengths: teft channel Right
720 - 100 100 100

coeff contr. Expan.
.1 .3

Left oB channe'l
0.030 0.016

100.00 100.00
19. 59 s6.79
19.59 56.79
84.18 394.50
19.00 69.98

4. 30 6.95
1.03 0.81

965.2 4523. 5
L9.73 71. 50
0.47 0.38

140.00 0.00
0.34 1.66
0. 38 2.28

El ev
92.72
91.98
92.6L
90.43
92.51

n val
.013

coeff contr.
.l_

Left oe channe'l
0.030 0.0L6

100.00 l-00.00
15.85 57 .82
15.85 57.82
61.40 405.97
19.00 72.46
3.87 7 .02
0.83 0.80

689.1 4555.8
19.28 73.99
0.4L 0.39

s) 140.00 0.000.30 1_. 53
0. 33 z.Lr

cRoss sEcrroN ourpur profi'le #pF 1

E.G. Elev (ft)
ve] lead (ft)
w.s. elev (ft)
crit w.s. (ft)
E. G. s'l ope (ftlft)
e rota'l (cfs)
rop width (ft)
vel rota'l (ftls)
¡¡ax ch] Dpth (ft)
conv. rotal (cfs)
Length wtd, (ft)
¡¿i n ch E'l (ft)
a'l oha
rrttn loss (ft)
c&eloss(ft)

Ri ght
120

El ement
wt. n-val.
neach t-en. (ft)
F]ow Area (sq ft)
nrea (sq ft)
r'l ow (cfs)
rop width (ft)
nvb. ve] . (ft/s)
uyilr. oepth (ft)
conv. (cfs)
rxetted Per. (ft)
shear ('lblsq ft)
stream power ('lblft s)
cum volume (acre-ft)
cum SA (acres)

95.79
1.63

94.16
94.73

0.007606
933 .00
108.98

8.39
2.84

r.0698.1
100.00

92.70
1.49
0.73
0 .01

RSr -1800

nUm=
e'l ev

92.09
93.22
92.3L
91. 51
9L. 51

nUm=
n Val

.016

9s .01
t.73

93.27
93.84

0.007941
933.00
ttl.46

8.60
2.84

a0470.2
100.00
91.81

1. 51
0.78
0.01

Elev sta
92.44 33
92.72 103
92.4L 1-20
90.5r. 132.5
92.51 140

n va] sta
.0r.3 L40

Rioht oB
õ. or¡

100.00
34.77
34.77

454.33
20.00
13 .07
L.74

s209. 5
23.16
0.7L
0.00
1.00
L.t4

Right oB
0.013

r_00.00
34.83
34.83

465 .63
20.00
13.37
L.74

s225.3
23.L6
0.75
0.00
0.92
1.09

oivided f'low comouted for this cross-section.
it'è ëiosi-õäcilöñ-ãñ¿ põinil'trað iõ-nã-eitèn¿e¿ vertically for the computed water surface.

CROSS SECTION

RrvER: Grand Teton
REACH: Orchards

INPUT
oescription: sta L8+00
station E'levation Data

Sta e'l ev Sta
0 93.04 11

50 93.55 67
104. 5 92.3L r_05

128 91.51 128.5
r.36. 5 91. 51 737

tutanni ng's n Va] ues
sta n val sta0 .03 19

eank sta: teft
L9

Lengths: left channel Right
100 100 100

profi'l e #pr 1

25
Sta

l_9
67

110
r_28. 5

139

4
Sta
120

CROSS SECTION OUTPUT

e . c. e'l ev (ft)
ve'l sead (ft)
w.s. elev (ft)
crit w.s. (ft)
e.c. s'lope (ft/ft)
o rota] (cfs)
rop width (ft)
vel rota] (ftls)
Max ch] Dpth (ft)
conv. total (cfs)
Length wtd. (ft)
Mi n ch El (ft)
¡] pha
prctn t-oss (ft)
c&ploss(ft)

Expan.
.3

El ement
wt. n-val.
neach Len. (ft)
Flow Area (sq ft)
¡rea (sq ft)
rlow (cfs)
rop width (ft)
avb. vel . Gt/s)
tuyõr. oepth (ft)
conv. (cfs)
wetted per. (ft)
shear ('lblsq ft)
stream power (1blft
cum volume (acre-ft)
Cum SA (acres)

warning: oivided flow computed for this cross-section.
üã¡;ì;õ; i¡à'ðiðsi-õäciiöñ""ñã òõiniê ñao iõ-Ue-ãitèn¿ea vertically for the computed water surface'

eage 8



orchards-DeV-ADD1. reP
CROSS SECTION

RIVER: GTANd TETON
REACH: Orchards

INPUT
DescriDtionr sta 19+00
statioh Elevation Data

sta elev sta
0 92.67 11

50 92.64 67
104.5 9L.42 105

128 90.62 r.28
139 91.62 140

Manning's n values
sta n va] sta

0 .03 19

gank sta: Left
19

RS: -1900

num= 23
E'l ev sta El ev

91.34 19 91.53
92.3 67 91.8

91.42 110 91.52
89.62 132 . 5 89. 54
91.62 140 95.19

Sta e'l ev sta e'l ev
33 91.8 33 92 . 3

103 91.09 104.5 90.92
120 9t.72 L25 9L.62
t37 89.62 137 90.62

sta n val
140 .013

coeff contr. Expan'
.1 ,3

nUm=
n val

.016

4
sta n vala20 .013

n'i ght Lengths r teft channe'l ni Sb!i.20 - 100 100 100

cRoss sEcrroN ourPUT profile #pr 1

e. c. e'l ev (ft)
ve'l uead (ft)
w.s. Elev (ft)
cri t 

'r't. 
s. (ft)

E.G. s'lope cft/ft)
e rota'l (cfs)
rop vt,idth (ft)
vel tota] (ft/s)
Max chl Dpth (ft)
conv. rota] (cfs)
Lenqth wtd. (ft)
r4i n-ch e'l (ft)
t] oha
rrttn loss (ft)
c&eloss(ft)

RrvER: Grand Teton
REACH: orchards

TNPUT
Description: sta 20+00
station Elevation Data

sta e'l ev sta
0 92.28 r-1

50 92.2 67
106.5 90.93 tO7

L30 90.13 130. 5
L38. 5 90.13 139

ns: -2000

Manni no's n va] ues
sia n val

0 .03

94.20 El ement t-eft oa
1.83 wt. n-val. 0.030

92.38 Reach Len. (ft) 100.00
92.94 Flow Area (sq ft) 11.96

0.007946 nrea (sq ft)' 11.96
933.00 rlow (cfs) 42.38
1L1.12 rop width (ft) 16.56

8.80 ¡vä. vel . (ftls) 3. 54
2.84 Hvðr. oepth (ft) 0.72

10466.5 ci¡nv. (cfs) 475.4
L00.00 wetted per. (ft) L6.63
90.92 shear (lblsq ft) 0.36
L.52 stream 

-Power ('l b/ft s) 140.00
0.79 cum volume (acre-ft) 0.27
0.01 cum sA (acres) 0.29

channe'l
0.016

100.00
58.35
58.35

404.72
74.55
6.94
0.78

4540.2
76.07
0.38
0.00
1.40
1_.95

Rioht oB
õ. or¡

100.00
35.72
35.72

485 .90
20.00
13 .60

L.79
5450.8
23.L6
0.77
0.00
0.84
1.05

lvarning: oìvided f'low computed for this cross-section'

CROSS SECTION

sank sta: teft night Lengths: teft channe'! Rig!!
19 122 - 100 100 100

cRoSS SECTION OUTPUT Profile #PF 1

25sta e'l ev Sta
19 91-.09 33
67 91. 36 1-05

ttz 91.03 L22
L30. 5 89.13 134. 5

L47 91.13 L42

4
sta n va] sta
t22 .0L3 142

93.38 El ementl-.35 t¡,t. n-Val .
92 .03 neach t-en. (ft)
92.46 F'low Area (sq ft)

0.005825 ¡rea (sq ft)
933 .00 p'l ow (cfs)
723.32 rop uridth (ft)

7.56 Avs. vel. (ftls)
2 .98 uydr. oepth (ft)

L2224.9 conv. (cfs)
page 9

sta E'l ev
33 91.86

106.5 90.43
L27 91, L3

138. 5 89.13
L42 94.69

nUm=
e'l ev

90. 59
91.86
90.93
90. 13
90. L3

nUm=
n val

.016
sta

19

E'l ev
91.36
90.6

9L.23
89.05
9r..13

n Va'l
.01-3

E.G. Elev (ft)
ve] Head (ft)
w.s. e'lev (ft)
crit w.s. (ft)
e. c. s'l ope (ftlft)
e rota] (cfs)
rop width (ft)
vel rotal (ftls)
Max ch] Dpth (ft)
conv. rota] (cfs)

coeff contr. Expan.
.1 .3

Left oe channe'l
0.030 0.0L6

100.00 100.00
L6.26 69.64
L6.26 69.64
58.53 424.02
t7 .37 85.95
3.60 6.09
0.94 0.81

767.0 5555.8

night oe
0.013

100.00
37. 56
37 .56

450.45
20.00
LL.99

1.88
s902 .1



Lensth wtd. (ft)
Min ch E] (ft)
¡l pha
Frctn Loss (ft)
c&ELoss(ft)

e.c. ¡lev (ft)
vel Head (ft)
w. s . e'l ev (ft)
crit w.s. (ft)
E. c. s'l ope (ftlft)
e rota'l (cfs)
rop width (ft)
ve] total (ftls)
Max ch] Dpth (ft)
conv, rota] (cfs)
Length wtd. (ft)
Min ch E] (ft)
n1 pha
rrctn t-oss (ft)
c&ELoss(ft)

o rchards-Dev-ADD1. rep
wetted per. (ft) L7.49
shear (lblsq ft) 0.34
stream power (lblft s) L42.00
cum volume (acre-ft) 0.23
cum sA (acres) 0.25

100.00
90.43
1. 53
0.68
0.14

87 .47
0.29
0.00
1.2 5
L.76

23.30
0.59
0.00
0.75
1.00

warning: oivided flow computed for this cross-section,

CROSS SECTION

RIVER: GTANd TETON
REACH: orchards

rNPUT
Descript'ion: sta 21+00
Station Elevation Data

sta E'l ev sta
0 91.5s 1_146.5 9r..69 46.5

108.5 90.44 109
L32 89.64 \32.5

140.5 89.64 L4L

Mann'i ng's n val ues
Sta n Val Sta

0 .03 19

eank sta: teft n'i ght
L9 L24

Rs: -2100

num= 25
E'l ev sta El ev sta

89.84 19 90.66 33
91.19 50 91.26 L07
90.44 tL4 90.54 L24
89.64 132 . 5 88.64 136. 5
89.64 L43 90.64 L44

E'l ev
91.43
89.94
90.64
88.64
94.19

Expan.
.3

channel Right oB
0.01-6 0.013
50.00 50.00
72.47 36.49
72.47 36.49

429.66 432.93
94.40 20.00

5 .93 11. 87
0.77 L.82

5 590. 2 s632 .6
95 .72 23.25
0.28 0. 58
0.00 0.00
L.09 0.67
1.55 0.96

El ev sta
90.93 33
90.11 108.5
90.74 129
88. 56 140. 5
90.64 144

cRoss sEcrroN ourpur profi'le #pr 1

nUm=
n va]

.016

Lengths: teft channe'l Rjght
50 50 50

92.77 E'l ementL.28 wt. n-va'l .
91.49 neach uen. (ft)
91.90 Flow Area (sq ft)

0.005908 rrea (sq ft)
933.00 r'low (cfs)
t32.99 rop width (ft)

7.31. avs. ve]. (ftls)
2.93 sydr. oepth (ft)

L2L38,9 conv. (cfs)
50.00 wetted per. (ft)
89.94 shear ('lblsq ft)
L.54 stream power ('l b/ft
0.59 cum vo'lume (acre-ft)
0.02 cum sA (acres)

4
sta n val sta
t24 .013 ]'44

n va]
.013

coeff contr.
.L

Left oB
0.030
50.00
18.60
1-8.60
70.4t
18. 59

3.79
1.00

9l-6.1
18.76
0.37

s) L44.00
0.19
0.21

warning: oivided flow computed for this cross-section.

CROSS SECTION

RrvER: Grand Teton
REACH: Orchards

INPUT
Description: sta 2L+50
station E'levation DataSta Elev Sta

0 91. 5 1_1
4L 91.36 4L

109. s 90.21 L10
133 89.4r_ 133.5

14L.5 89.41 L42

Manni ng's n va1 ues
sta n va] sta

0 .03 19

sank sta: t-eft Ri ght
19 L25

RS: -2150

num= 25
E'l ev Sta

89.47 r.9
90.86 50
90.2r. 115
89.41 L33. 5
89.41 L44

num= 4
n val sta
.016 t25

Sta Elev
33 9L.2

L09. 5 89.71
130 90.41

1-41,.5 88.41
145 93.94

el ev sta e'l ev
90.44 33 90.7
9L. 04 r.08 89 . 88
90. 31 125 90. 51
88.41 t37.5 88.33
90.41 145 90.41

Lengths: left channel nìght50 50 s0

n val sta
.0L3 145

n val
.013

coeff contr. Expan,
.1 .3

CROSS SECTIoN oUTPUT profJ]e #pr 1

e. c. e'l ev (ft) 92.46 El ement
eage 10

left og channel Right oB



ve] Head (ft)
w.s. elev (ft)
crit w.s. (ft)
e. c. s'l ope (ftlft)
e rota] (cfs)
rop width (ft)
vel rota] (ft/s)
Nax ch] opth (ft)
conv. rota'l (cfs)
Lenqth wtd. (ft)
ui n-ch e'l (ft)
ll pha
Frctn Loss
c&ELoss

oescription: sta 22+00
station E'levation Data

sta elev sta
0 91.28 11

4t 9L.L4 4L
109. 5 89.99 r_L0

133 89.19 133.5
141.5 89.19 t42

Mann'i ng's n val ues
sta n va] sta

0 .03 r-9

eank sta: teft Right
r.9 L25

o rchards-Dev-ADD1. rep
wt. n-val.
Reach uen. (ft)
F]ow Area (sq ft)
¡rea (sq ft)
r'low (cfs)
roD width (ft)
¡vb. vel. (ftls)
rydr. oepth (ft)
conv. (cfs)
wetted per. (ft)
shear (lblsq ft)
stream power ('lblft s)
cum vo]ume (acre-ft)
cum sA (acres)

this cross-section.

0.016 0.013
50.00 50.00
77,06 36.94
77.06 36.94

434.L4 424.05
101.94 20.00

5.63 11.48
0,76 1.85

s883.7 5747.0
103.38 23.27

0.25 0.54
0.00 0.00
1.00 0.62
t.44 0.93

(fr)
(ft)

1.18
91. 28
91.63

0.005445
933 .00
L39.74

6.99
2 .95

t2644.5
50.00
89.7t
1.55
0.28
0.03

num=
e'l ev

89.09
90.64
89.99
89.19
89.19

nUm=
n va'l

.016

Lengths:

0.030
50.00
19.45
19.45
74,8L
17.80
3.85
1. 09

1013 .8
18.03
0.37

145 .00
0. 17
0. 19

warnÌng: oivided f'low computed for
CROSS SECTION

crand teton
orchards Rs: -2200

RIVER:
REACH:

INPUT

25
sta E'l ev sta El ev
19 90 33 90. 5
50 90.82 108 89.66

11s 90.09 ]-25 90.29
133. 5 88.19 L37 .5 88.11

t44 90.19 145 90.19

Sta E'l ev
33 91

109.5 89.49
130 90.19

141.5 88.19L4s 93.69

4
sta n va]
Lzs .013

Sta n va]
t45 .013

CROSS SECTION OUTPUT Profi'Ie #PF

teft channel night
100 100 100

I

coeff contr. Expan..1 .3

E. G. E'l ev (ft)
ve] Head (ft)
'¡1. 

S . El ev (ft)
crit ll,.s. (ft)
E.G. slope (ftlft)
e rota'l (cfs)
rop width (ft)
vel tota'l (ftls)
l,tax chl Dpth (ft)
conv. rotal (cfs)
Lensth wtd. (ft)
ui n ch E'l (ft)
al oha
rrttn uoss (ft)
c&eloss(ft)

92.17
1. L3

91.04
91.37

0.005345
933 .00
138.20

6.92
2.93

12761,.9
100.00
89.49
1.52
0.27
0.01

E'l ement ueft og
wt. n-val. 0.030
Reach Len. (ft) 100.00
Flow Area (sq ft) 2L.54
nrea (sq ft) 2L.54
r'low (cfs) 87 '79
rop width (ft) 17.80
nvb. vel. (ftls) 4.07
Hvãr. oepth (ft) L.zl
cônv. (cfs) 1200.8
wetted per. (ft) 18.05
shear (lblsq ft) 0.40
stream Power ('lblft s) L45.00
cum vo] ume (ac re-ft) 0 . 15
cum sA (acres) 0.L7

this cross-sectìon.

channel
0.016

100.00
76.7L
76.7L

43L.2L
100.40

5.62
0.76

5898.2
101. 83

0.2 5
0.00
0.91
1. 33

Rioht oB
õ. or¡

100.00
36.61
36.61

4L4.0L
20.00
L1. 31
1.83

5662 .9
23.25
0.53
0.00
0. 58
0.91_

warnìng: oivided flow computed

CROSS SECTION

RrvER: Grand Teton
REAcH: orchards Rs: -2300

ÎNPUT
oescription: Sta 23+00
station Elevatìon Data num=

Sta e'l ev Sta El ev
0 90.93 11 88.34

4L 90.7 4t 90.2
109.5 89.55 1"10 89.55

L33 88.75 133. 5 88.75
141. 5 88.75 L42 88.75

25
sta elev sta
L9 89.77 33
50 90. 38 1-08

1_15 89.65 Lzs
r.33. 5 87 .7s L37 .5

1+4 89.75 145

4
Page 11

¡'l ev
90.05
89.22
89.85
87 .67
89.75

Sta E'l ev
33 90.55

109. 5 89.05
130 89.75

L41.5 87 .75
14s 93.19

Mannì ng's n va'l ues nUm=



Sta n va]
0 .03

Bank sta: Left
19

Ri ght
12s

CROSS SECTION OUTPUT

E. G. E'l ev (ft)
vel Head (ft)
w.s. Elev (ft)crit w.s. (ft)
E.G. slope (ft/ft)
Q Tota'l (cfs)
rop width (ft)
vel Total (ftls)
Max chl Dpth (ft)
Conv. Tota'l (cfs)
Lensth wtd. (ft)
Mì n ch E'l (ft)
¡'lpha
Frctn Loss (ft)
c&eloss(ft)

Manni no's n va] ues
sia n va] sta

0 .03 19

sank sta: Left Right
L9 725

Sta
19

orchards-oeV-ADD1. rep
n val sta n va] sta n val
.016 125 .013 14s .013

Lengths i t-eft Channe'l100 100

Profile #PF 1

ni oht
loo

El ement
wt. n-val.
neach t-en. (ft)
F]ow Area (sq ft)
nrea (sq ft)
r'l ow (cfs)
rop width (ft)
¡vô. vel. (ftls)
xytlr. oepth (ft)
conv. (cfs)
wetted per. (ft)
shear ('lblsq ft)
stream power (lblft
cum volume (acre-ft)
cum SA (acres)

coeff contr. Expan..1 .3

91.64
0.97

90.67
90.95

0.004430
933 .00
142.55

6.42
3 .00

L40L7.9
100.00
89.05
r..51
0.49
0.0s

r-eft og
0.030

100.00
24.53
24.53
98.25
L7.9L
4.01
t.37

L476,L
18.31
0.37

145.00
0.10
0.13

s)

channel Right oB
0.016 0.013

100.00 100.00
82.77 38.06
82,77 38.06

433.49 401.26
104.63 20.00

5.24 10. 54
0.79 1.90

6s13 .0 6028.8
106.14 23 , 33

0,22 0.45
0.00 0.00
0.73 0. 50
1.09 0.86

warning: oivided flow computed for this cross-section.

CROSS SECTION

RrvER: Grand Teton
REACH ! Orchards

INPUT

Rs: -2400

oescriptìon: sta 24+00
station Elevation Data num= 25

sta e'l ev sta E'l ev Sta el ev sta E'l ev sta el ev
0 89. L5 1L 87. 59 L9 88.48 33 88. 76 33 89.26

4L 89.4 4L 88.9 50 89.08 L08 87.91 109.5 87.74
109. 5 88 .24 110 88. 24 115 88. 34 t25 88. 54 130 88.44

133 88.05 1-33.5 88.05 133.5 87.05 137.5 86.97 L41.5 87.05
14r.. 5 88 .05 L42 88.05 L44 89.05 L45 89.05 145 92.69

nUm=
n va]

.016

Lengths: t-eft channe'l ni ght
50 50 50

coeff contr. Expan..1 .3

4
sta n va'l
125 .013

sta n val
145 .013

cRoss sEcrroN ourpur profile #pp l-

e. e . e'l ev (ft)
ve] Head (ft)
w.s. elev (ft)
crit w.s. (ft)
E.c. s'lope (ft/fl")
e rota] (cfs)
rop width (ft)
vel total (ftls)
l'rax chl Dpth (ft)
conv. rota'l (cfs)
Lensth wtd. (ft)
rui n ch e'l (ft)
a1 pha
rrctn loss (ft)
c&ELoss(ft)

90.88 E'l ement t-eft oe
I.7L tÀlt. n-val . 0.030

89.L7 neach Len. (ft) 50.00
89.64 F]ow Area (sq ft) L7.79

0.012575 ¡rea (sq ft) L7-79
933.00 rlow (cfs) 94.00
137.00 rop width (ft) 19.00

8.82 Avs. ve] . (ftls) 5.28
2.20 uvdr. oepth (ft) 0.94

8320.2 cõnv. (cfs) 838.3
50.00 wetted Per. (ft) L9.L7
87 .74 shear ('lblsq ft) 0.73
t.42 stream power ('l b/ft s) 145.00
0.70 cum vo]ume (acre-ft) 0.05
0.07 cum sA (acres) 0.09

channel
0.016
50.00
62.19
62.19

474.45
98.00

7 .63
0.63

423L.0
99.20
0.49
0.00
0. 56
0. 86

nìght oe
0.013
50.00
25.84
25.84

364. 5 5
20.00
L4.LI
1.29

32 51. 0
22.38
0.9L
0.00
0.42
0.82

warninq: oivided f'low comouted for this cross-section.
i'rã¡;i;õ¡ itrè ðioss-ieciioñ èño póinii ñau tõ be extended vertica'ììy for.the computed water surface.
warninõ: rhe velocity head has Lhanged by more than 0.5 ft (0.15 m). rhìs may indicate the need tor
additional cross sections.
wãininé: rtrã èóñvèvãñcè iatio (upstream conveyance divided by downstream conveyance) is less than 0.7 or
oreater than 1.4.

This may ind'icate the need for additional cross sections.

cRoss sEcTroN

eage 1-2



orchards-oev-ADD1. rep

RIVER: GTANd TETON
REACH: Orchards

INPUT
Description: sta 24+50
station E'levation Data

Sta E'l ev sta
0 89.12 r.1

4t 88.75 4L
109. 5 87. 58 110

Manni ng's n va1 ues
sta n va] sta0 .025 19

e'ì ev sta El ev
88.09 33 88. s9
87.25 109.5 87.08
88.05 145 92.68

Rs: -2450

num=
e'l ev

87.22
88.2 5
87. 58

nUm=
n va]

.02

90.01
L.37

88.65
89.05

0.018534
933 .00
L37.14

8.89
1.57

6853.3
32 .00
87.08
1.11
0.76
0. L0

89.21
r.22

87.99
88.34

0.031952
933.00
287.00

8. 54
1.00

s21_9. 5
39. 50
87.28
1.08
0.76
0.04

15
Sta E'l ev19 87.83
s0 88.43120 87.78

sta
33

108
145

n val
.013

sank sta: teft n'ight Lengths: teft channe'l nìght
19 L20 32 32 32

cRoss sEcrroN ourpur profi'ìe #pp 1

3
sta
120

9
Sta

95. L
314.9

coeff contr. Expan.

E. G. E'l ev (ft)
ve] uead (ft)
w.s. Elev (ft)
crjt w.s. (ft)
E.G. s'lope (ft/ft)
Q rotal (cfs)
rop width (ft)
ve] .rota] (ftls)
Max chl Dpth (fr)
conv. rotal (cfs)
Length wtd. (ft)
Mi n ch E'l (ft)
nl pha
rrctn l-oss (ft)
c&ELoss(ft)

El ement t-eft oe
|llt. n-va'l . 0.025
Reach Len. (ft) 32.00
F]ow Area (sq ft) 14.88
¡rea (sq ft) 14.88
rlow (cfs) IL2.79
rop width (ft) L6.26
nvg. vel. (ftls) 7.58
Hydr. Depth (ft) 0.91
conv. (cfs) 828. 5
wetted per. (ft) 16.4t
shear ('l b/sq ft) 1.05
stream power (lblft s) L45.00
cum vo'lume (acre-ft) 0.03
cum sA (acres) 0.07

channe'ì
0.020
32 .00
7L.75
7L.75

592.27
95.88
8.26
0. 75

4350.5
97.30
0.85
0.00
0.49
0.75

Rioht oB
ö. or¡
32.00
18.31
18.31

227 .94
25.00
12.45
0.73

L674.3
25.60
0.83
0.00
0.40
0.79

lvarning: oivided flow computed for this cross-section.

CROSS SECTION

RrvER: Grand Teton
REACH: orchards RS: -2482

INPUT
Description: sta 24+82
station e'levation oata num=

sta e'l ev sta E'l ev0 88.22 88.1 87.86
224 .9 87 .28 254 .8 87 .4

e'l ev Sta
86.99 102.6
87.64 347.3

E'l ement
wt. n-val,
Reach Len. (ft)
F'low Area (sq ft)
¡rea (sq ft)
r'ì ow (cfs)
rop width (ft)
nvs. ve] . (ftls)
uydr. oepth (ft)
conv. (cfs)
wetted Per. (ft)
shear ('ìblsq ft)
stream power ('lblft
cum vo'lume (acre-ft)
Cum SA (acres)

elev sta
87.38 134.6
87 .77

e'l ev
88 .0r-

Mannì ng's n va'l ues num= 3sta n va] sta n val sta n va]
0 .025 102.6 .0L6 347.3 .0r_3

eank sta: Left nìght Lengths: teft channel nìght
r.02 . 6 347 .3 39. 5 39. 5 39. 5

CROSS SECTION oUTPUT Profi.Ie #PF ]-

e. c. e'l ev (ft)
ve] sead (ft)
w.s. e'l ev (ft)
crit w.s. (ft)
E.G. slope (ftlft)
e rota] (cfs)
rop width (ft)
vel tota] (ftls)
l'rax ch] Dpth (ft)
conv. rotal (cfs)
Length wtd. (ft)
uin ch e'l (ft)
el pha
rrctn t-oss (ft)
c&ELoss(ft)

coeff contr.
.1

Expan.
.3

Left oe channel
0.025 0.016
39. 50 39. 50
L2.00 97 .25
1-2 .00 97 .25
52.02 880.98
46.01 240.99
4.33 9.06
0.26 0.40

291.0 4928.5
46.07 241.22
0.52 0.80

s) 347.30 0.00
0.02 0.42
0.04 0.62

Right oB

39. 50

0.00
0.39
0.78

eage 1-3



r,/arnins: oivided flow computed for t¡i, ..3!!!3åliï3fiY"to1' 
rep

warnin!: The cross-sectioir end po'ints had to be extended vertically for the computed water surface.

INPUT
oescri oti on:
Lateraì structure position
Distance from upstreâfi XS =
oeck/noadway width
wei r coeffi ci ent

LATERAL STRUCTURE

RrvER: Grand Teton
REACH: orchards Rs: -2483

= Right overbank

20
2

weir F'low Reference = water surface
weir embankment coordinates num = 5

Sta E'l ev sta El ev Sta E'l ev Sta e'l ev
2482 87.77 252t.5 88.59 2540.5 88.21 2578 87.68

t'r/ei r crest shape = BFoâd Crested

LATERAL STRUCTURE oUTPUT profi.Ie #pp 1 Lat struct

Sta Elev
2650 87.43

E.G. us. (ft)
w.s. us. (ft)
E.G. DS (ft)
w.s. DS (ft)
Q us (cfs)
e teavi ng rota1 (cfs)
Q Ds (cfs)
Perc Q Leaving
e wei r (cfs)
e cates (cfs)
e culv (cfs)
Q Lat Rc (cfs)

E. G. E'l ev (ft)
ve] read (ft)
w.s. E'lev (ft)
crit t't.s. (ft)
E.G. slope (ftlft)
Q rotal (cfs)
rop width (ft)
ve] lota'l (ftls)
Max ch'l Dpth (ft)
conv. rota] (cfs)
Length wtd. (ft)
N4i n ch El (ft)

wei r sta us (ft)
wei r sta Ds (ft)
Min E'l weir r'low (ft)
rdr rop wdth (ft)
wei r l,lax Depth (ft)
wei r ¡vg Depth (ft)
weir rlow nrea (sq ft)
wei r coef (ft^L/2)
wei r submerg
Q Gate croup (cfs)
Gate open Ht (ft)
Gate #ODen
cate erba (sq ft)
Gate submerg
cate rnvert (ft)
Gate wei r coef

89.21
87.99
87.75
87 .37

933.00
1.01

932 .01
0. 11
L.0L

0.00

2482.00
26s0.00

87 .43
4L,L4
0.22
0.04
L.7t

2 .000
0.00

Q ereach (cfs)
ereach Avg velocity (ft/s)
Breach p'low nrea (sq ft)

warnìng: oivided flow computed for
CROSS SECTÏON

RrvER: Grand Teton
REACH: orchards

INPUT
oescription: sta 25+2L. 5

station E'levation Data
sta e'l ev sta

0 87.92 48.9
l-96.8 87 .24 275

Manni ng's n vaì ues
sta n va] sta0 .02s 0

sank sta: teft nìght
0 347.5

this cross-section.

Rs: -2521-.5

num= I
e'l ev sta e'l ev sta

87.2L 77.7 86.54 134.4
87 .94 347 .5 88.59

num= 3
n va] sta n va]
.01_6 347.5 .0r_6

Lengths: Left channel night
19 19 r_9

e'l ev st¿r
87.5 L75

CROSS SECTION OUTPUT PrOfi.IE #PF 1.

coeff contr.
.1

teft os

19.00

E'l ev
87 .3

Expan.
.3

channe'l
0.016
r.9.00

r_6L.65
16L.65
932.2t
273.6t

5.77
0. s9

r_0569.9
273.64

0.29

Right oB

r.9.00

88.44
0. 52

87.93
88.05

0.0o7778
932.2t
273.6L

5.77
1. 39

10569.9
r_9.00
86. 54

El ement
wt. n-va'l .
Reach Len. (ft)
F]ow Area (sq ft)
erea (sq ft)
r'low (cfs)
Top 

'rìli 
dth (ft)

nvb. ve] . (ft/s)
uydr. oepth (ft)
Conv. (cfs)
wetted Per, (ft)
shear (lblsq ft)
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nl pha
rrctn r-oss (ft)
c&eloss(ft)

1.00
0.55
0.21

0.00
0.31
0.39

0.00
0. 39
0.78

orchards-oeV-ADD1. rep
stream power ('lblft s) 347.50
cum volume (acre-ft) 0.01
cum SA (acres) 0.02

tvarnjng: -rhe cross-sectjon end points had to be extended vertica]'ly for the computed water surface.
lvarning: The ve'locity head has changed by more than 0.5 ft (0.15 m). rhìs may ìndicate the need for
additióna'l cross sectìons.
warnìng: The conveyance ratJo (upstream conveyance divided by downstream conveyance)
oreater than 1.4.- Thìs may indicate the need for add'itìonal cross sectìons.

CROSS SECTION

Sta ¡l ev
195. 5 86.8

Js 'l ess than 0.7 or

Right oB

37. 50

RrvER: crand Teton
REACH: orchards

INPUT
Description: sta 25+40.5
station E'levation Data

Sta E'l ev Stao 87.28 76273.7 87 . 56 346.L

trtann'i ng's n va] ues
sta n val sta0 .0r.6 0

aank sta: teft n'i ght
0 346. r_

E. G. E'l ev (ft)
vel uead (ft)
hl.s. Elev (ft)
crit w.s. (ft)
E. G. s'l ope (ftlft)
Q rota] (cfs)
rop width (ft)
vel rotal (ft/s)
Max chl Dpth (ft)
conv. Tota'l (cfs)
Lensth l¡Jtd. (ft)
Mi n ch E'l (ft)
11 pha
prctn t-oss (ft)
c&ELoss(ft)

INPUT
oescrìption: sta 25+78
sta 25+78
Statìon Elevation Data num=Sta e'l ev Sta E'l evo 89.22 20 86. 5327 86.1 80 86.897 86.5 101.06 86.29

102 . 56 86. 1_9 102 .63 86. L8
LL .78 86.45 121.85 86.74
L28.79 87.35 730.24 87.58
L46.78 87.38 L46.84 87 .37
170.26 87.37 ]-72.L4 87.34
195 .45 87 .08 200.1 87 .L2
254.06 87.02 271.82 87.08
373.L4 87.1r. 382.97 87.15

Manni ng's n val ues
sta n val

0 .025

RS: -2540. 5

num= 7
e'l ev Sta El ev sta86.3 132.9 87 .28 L73.7

88.21

num= 3
n val sta n val
.016 346.1 .016

Lengths: Left channel nìght
37.5 37.5 37.5

E] eV
86.92

cRoss sEcrroN ourpur profi] e #pF 1-

coeff contr. Expan.
.1 .3

Left oB channe'l
0.016

37. 50 37. 50
130.82
130.82
932.2t
260.11

7.13
0. s0

7679.9
260.27

0.46
346. L0 0.00

0.01 0.24
0.02 0.27

e'l ev Sta el ev
86.43 25. 5 85.93
87.24 97 87.16
86.21 L02.45 86.2
86.32 110.13 86.35
86.94 726.52 86.98
87.6t 136.48 87.61
87 .24 158.78 87 .27
87. L6 189.26 87.13
87.03 233.61 86.92
87 .32 37L.L3 87 .11
87.68

88.22 El ement0.79 wt. n-val .
87.43 Reach len. (ft)
87.67 F]ow Area (sq ft)

0.014734 nrea (sq ft)
932.2t P'low (cfs)
260.11 rop width (ft)

7.L3 Avs. ve] . (ft/s)
1.1-3 nydr. oepth (ft)

7679.9 conv. (cfs)
37.50 wetted per. (ft)
86.30 shear ('l b/sq ft)l-.00 stream Power (lblft s)
0.20 cum vo'lume (acre-ft)
0.03 cum sA (acres)

0.00
0.39
0.78

warnìng: The cross-section end poìnts had to be extended verticalìy for the computed water surface.

CROSS SECTION

RrvER: Grand teton
REACH: Orchards RS: -2578

num= 3sta n val sta20 .016 97

e'l ev Sta
86.43 25.5
86.75 90.5
86.22 r.02 . 3L
86.19 108.07
86.9 126.13
87.4 136.3

87.37 L57.22
87.32 L84.22
87.08 2L5.9
87.27 323.92
87.4 437.59

n va]
.025

Rage 15

54
5ta

25
90. 5

102 .08
r.02.89

L25.7
13r..9

L46.87
L73.36
208.09
311. 52
41s .95



CROSS SECTION OUTPUT Profi.Ie #PF 1

Bank sta: Left Right
20 97

E. G. E'l ev (ft)
vel Head (ft)
w. s . E'l ev (ft)
crit w.s. (ft)
E.G. s'lope (ft/ft)
Q Tota'l (cfs)
rop wjdth (ft)
vel rotal (ftls)
Max ch] Dpth (ft)
Conv. Tota'l (cfs)
Length hltd. (ft)
t\4i n ch e'l (ft)
¡] pha
rrctn t-oss (ft)
c&ELoss(ft)

RrvER: Grand Teton
REAcH: orchards

INPUT
Description: sta 26+50
Station E'levation Data

Sta e'l ev Sta
0882027 85.82 80

97 86.L4 100t27.7L 86.57 L28.75
134.54 86.98 139.04
151.75 86.79 L56.42
a84.87 87.24 L92.64241.2 86.93 243.25
304.23 87.38 304.71323.2 86.99 339.22
371_.89 87.12 378.37
437.62 86.83 437.83
476.18 86.83 478.13
5L3.77 86.66 51_4.t

Manni ng's n va1 ues
sta n val sta0 .025 20

aank sta: t-eft nì ght
20 97

e. e . e'l ev (ft)
vel uead (ft)
w. s . E'l ev (ft)
crir w.s. (ft)
E. G. s'l ope (ftlft)
e rota'l (cfs)
rop width (ft)
ve] rotal (ft/s)
Max ch'l Dpth (ft)
conv. rota'l (cfs)
Length wtd. (ft)
Min ch e'l (ft)

orchards-DeV-ADD1, rep

tengths: Left channel night
72 72 72

coeff contr. Expan..1 .3

Left oB
0.02 5
72.00

5,27
5,27

11. 81
8.85
2.24
0.60

220,3
8.93
0.11

437. 59
0.01
0.02

88.00
0.28

87.72
87 .72

0.002874
932.20
426.44

3.21
t.79

17388.6
72.00
85.93

L.76
0.19
0.01

El ement
wt. n-val.
Reach Len. (ft)
F]ow Area ¡5q ft)
erea (sq ft)'
r'l ow (cfs)
rop width (ft)
evg. ve'l . (ftls)
Hydr. oepth (ft)
Conv. (cfs)
wetted per. (ft)
shear (lblsq ft)
stream powei (lblft s)
cum vo]ume (acre-ft)
Cum SA (acres)

channel Riqht oB0.016 Õ.ozs72.00 72.00
90.06 L94.77
90.06 194 .77

493.47 426.92
77 .00 340.59

5 .48 2.19
L.L7 0. 57

9204.9 7963.4
78.01 341. 39
0.21 0.10
0.00 0.00
0. 15 0. 31
0.13 0.64

E'l ev
85.65
86.8

86.27
86. 99
86. 84
87 .L4

87 .3
86.86
86.96
86.6s
87.29
86.85

86.7
87 .43

channe'l Ri ght oB
0.016 0.02s

88.22 L77.65
88.22 177.65

549.61 364. 50
77.00 430.48
6.23 2 .05
1. L5 0.41

8893.0 5897. I
78.00 431.34
0.27 0.10

warn'ing: the energy gquation cou'ld not be balanced within the specìfied number of iterations. the
program used critical depth

for the water surface and continued on with the ca]cu]ations.
warnìng: The cross-section end points had to be extended vertical'ly for the computed water surface.
warnìng: ouri¡g the standard stêp iterations, when the assumed watêr surface wab set equal to crjtica]
depth, the cal cu'l ated

water surface came back below crìtica'l depth. rhis indicates that there is not a va'lid
subcritica'l answer. The program

defau'lted to critical depth.

CROSS SECTION

cRoss sEcrroN ourPUT profile #pr 1

Rs: -2650

num= 70
e'l ev sta E'l ev Sta

86.25 25 86.15 25.5
86.44 90. 5 86. 39 90. 5
85.96 104.03 86 112.49
86.86 130.01 87.Lr 130.1
87.01 L46.44 87.05 148.47
86.95 L62.54 86.88 167.53
87.09 203.87 86.64 2]..0.97
86.87 263.36 87.21 274.47
87.4 304.97 87.4A 308.4487.32 346 87.2 353.75

87.25 391.25 86.9L 394.24
86.83 438.65 86.83 4ss.98
86.8 494.96 87.02 497.56

86.67 517 .72 86.83 530. 52

num= 3
n val sta n va].016 97 .025

coeff contr. Expan.
.L .3

87 .75 E'l ement0.38 wt. n-va] .
87.37 neach t-en. (ft)
87.47 Flow area (sq ft)

0.003820 erea (sq ft)
932 .01 r'l ow (cfs)
520.30 rop width (ft)

3.41 avs. ve] . (ftls)
L.72 Hydr. Depth (ft)

L5080.4 conv. (cfs)
u,etted per. (ft)

85.65 shear (lblsq ft)
eage 16

rl ev sta
86.15 25.5
86.88 97
86.L7 11_5.08
87.u. 132.97
86.92 L49,29
86.82 a79.54
86.86 225.2L
87.06 280. 53
87.32 322.L5
86.76 355.55
86.78 478.26
87.08 472.57
87.09 511.75
87. 39 532.05

left og
0.02 5

7.19
7 .I9

L7.9t
L2.82
2.49
0. 56

289.7
L2.87
0.13



Loss (ft)
Loss (ft)

warning: oivided f'low

SUMMARY OF MANNINGIS N VALUES

orchards-DeV-ADDL. rep2.L2 stream power (lblft s) 532.050.24 cum volume (acre-ft)
0.01 cum sA (acres)

computed for this cross-sectJon.

0.000.00al pha
Frctn
c&E

River:Grand Teton

Reach

orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards

River sta.

-1100
-1198
-r.200
-12 50
-1300
-1350
-L400
-1450
-1500
-1600
-L700
-1800
-1900
-2000
-2100
-2150
-2200
-2300
-2400
-2450
-2482
-2483
-252t.5
-2540.5
-2578
-26s0

SUMMARY OF REACH LENGTHS

nl n2

.025

.025
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03

.02 5

.025
Lat Struct

.02 s

.016

.025

.025

.02
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.02

.016

.016

.016

.016

.016

.016

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.016

.016

.025

.025

teft channel night

98 98 98222
s0 50 50
50 s0 50
50 50 50
50 50 50
50 50 50100 100 100

100 r.00 100
r_00 100 100
100 100 100100 r_00 100
100 100 L00
100 100 100
50 50 5050 s0 50100 100 100100 100 100
50 50 s0
32 32 32

39.5 39. s 39.5
Lat Struct

19 19 19
37 .5 37 .5 37.5

72 72 72

n4n3

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

.013

River: Grand Teton

Reach

orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards

River sta.

-1l_00
-1198
-1200
-12 50
-L300
-r_3 50
-1400
-1450
-1500
-t_600
-1700
-r.800
-1900
-2000
-2L00
-2150
-2200
-2300
-2400
-2450
-2482
-2483
-252L.5
-2540.5
-2578
-2650

Page L7



Orchards-DeV-ADDI. rep

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Grand Teton

profi1e output rable - standard Tab'le L

neach

orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards
orchards

neach
slope vel

(ft/ft)

orchards
0.014408

orchards
0.006726

orchards
0.005939

orchards
0.006609

orchards
0.006311

orchards
0.003192

orchards
0.004307

orchards
0.005071

orchards
0.002652

orchards
0.007104

orchards
0.007606

orchards
0.007941

orchards
0.007946

orchards
0.00s82s

orchards
0.005908

orchards
0.005445

orchards
0.00s34s

River sta.

-1100
-1198
-1200
-1250
-1300
-13 50
-1400
-1450
-1500
-L600
-L700
-1800
-L900
-2000
-21_00
-2150
-2200
-2300
-2400
-2450
-2482
-2483 Lat
-2521.5
-2540.5
-2578
-2650

Contr. Expan.

.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.L .3.1_ .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3.1 .3
St ruct.1 .3.L .3.1 .3.1 .3

River sta profi]e e rota'l ruin ch e'l w.s. E'l ev crit w.s. E.c. E'l ev E.G.chn'l Flow Area rop w'i dth Froude # chl

(rt/s) (sq ft) (ft) 
(cfs) (ft) (ft) (ft) (ft)

-1100 PF 1
8.10 112.20
-L198 PF L7.2r 118.43
-1200 PF 1s.48 L21.60
-1250 PF l_

5.42 L23.44
-l-300 PF 1

6.64 106.19
-1350 PF 1

4.47 159.82
-1400 PF 1_

5.40 140. 54
-1450 PF 1

s.99 L29.70
-1500 PF 1

4.46 ]-73.20
-1600 PF 1_

6.80 115.12
-L700 PF 1

6 . 95 1L1. r.4
-1800 PF L

7 .02 1_08. 50
-1900 PF 1

6.94 1_06.03
-2000 PF L

6.09 ]-23.46
-2100 PF l_

5.93 127 .55
-21_50 PF 15.63 r_33.46
-2200 PF 1

5.62 134.86

933 .00
122.50

933 .00
120.00

933 .00
140.00

933 .00
L40.00

933.00
106.00

933.00
139.43

933.00
!23.12

933.00
111.48

933 .00
r.40.00

933 .00
1_06.48

933 .00
108.98

933 .00
11_1.46

933 .00ttl.t2
933.00

].'23.32
933.00

132.99
933 .00

L39.74
933 .00

138.20
Page

97.3L
t.52

95.96
1,.32

95.93
1. L6

95.69
L.L2

95.30
l_. 31_

95.21
0.79

94.97
r..03

94.64
1.13

94.49
0.82

93.60
t.32

92.70
1.36

9t_. 81_

1. 39
90.92

1_.38
90.43

l_. 19
89.94

1. 19
89 -71"

t.t4
89.49

1. L3
18

98.88

97 ,99

97. 56

97 .25

96.75

97 .09

96.67

96.27

96. 38

95.05

94.16

93.27

92.38

92.03

91.49

91.28

91.04

99.19

98.27

97.99

97 .67

97 .27

97 .29

97.0L

96.7L

96.44

95.60

94.73

93.84

92.94

92.46

91_. 90

91. 63

9L.37

100.01

99.06

99.02

98,70

98.36

97.9L

97 .7t

97.46

97 .04

96.s5

95.79

95 .01

94.20

93.38

92.77

92.46

92.L7



\ orchards

"r 
0.004430' orchards
0.012 575

orchards
0 .018534

orchards
0 .031952

orchards

orchards
0.007778

orchards
0.014734

orchards
0.002874

orchards
0.003820

orchards-Dev-ADD1. rep
933.00 89.0s

142. 55 1.04
933.00 87.74137.00 1.69
933 .00 87.08L37,t4 1.68
933.00 87 ,28

287.00 2 . 51
Lat struct

932.21 86.54273.6t 1.32
932,21 86.30260.11 L.77
932.20 85.93

426,44 0.89
932.01 8s.6s

520. 30 1.03

-2300
5.24

-2400
7.63

-2450
8.26

-2482
9.06

-2483

-252L.5
5.77
-2540. 5

7 .13
-2578

5 .48
-2650

6.23

PF ],
145.36

PF ].
10s.83

PF1
104.94

PFl
109.25

PF1
161.65

PF1
130.82

PF ]-
290. 10

PF1
273.05

90.67

89,17

88.65

87 .99

87.93

87 .43

87 .72

87 ,37

90.95

89.64

89.0s

88.34

88.05

87 ,67

87 .72

87 .47

99. r_9
1. 00

98.27
1.38

97 .99
1.91

97 .67
1. 84

97 .27
1. 88

97 .29
2.L6

97.0L
2 .00

96.7L
1.91_

96.44
2.17

9s.60
L.73

94.73
L.74

93.84
L.74

92.94
1.79

92.46
1.88

9L.90
1.82

91.64

90.88

90.01

89.21

88.44

88.22

88.00

87.75

profile output rab'le - oepth and velocjties2

neach River sta profile e rota'lArea Froude # ch] Hydr oepth c uydr Depth c
vel ni ght r¡i n ch e'l 

-

(cfs)
ft) (ft) (ft)(ftls) (ft)

Min ch El r¡/,s. Elev crit w.s.
Hydr oepth t- Hydr Depth R Max chl

(ft) (ft) (ft)(fr) (ft)

97.3L 98.88
1_. 00

vel chnl p'l owDpth vel Left
(ftls) (sq

(ft) (ftls)

8.10
L.57

7 .2L
2 .03

5.48
3.01

5.42
2.94

6.64
2.68

4.4L
3.26

5 .40
3 .08

s.99
3.01

4.46
3.28

6. 80
2.83

6. 95
2.84

7 .02
2.84

6.94
2.84

6.09
2.98

5.93
2.93

Orchards -1100LL2.20 1,.52
6.92 10.75 97 .3Lorchards -1198118.43 L.321L.03 95.96orchards -L200121.60 1.16

12.47 95.93
orchards -L250123.44 t.t2

L2.60 95.69orchards -l-300r.06.19 1.31_12.68 9s.30orchards -l-350159.82 0.79
9.68 9s.21orchards -1400t40.54 1.034.05 10.73 94.97orchards -1-450729.70 r_.13

4.27 11. 32 94 .64orchards -1500\73.20 0.82
3.70 8.83 94.49orchards -L600
115 .12 t.32
4.73 12.6L 93.60orchards -1700
l_11. 14 l_. 364.30 L3.07 92.70orchards -1800
108. 50 1. 393.87 L3.37 9L.81orchards -1900106.03 r..38
3 . 54 r.3 .60 90.92orchards -2000123.46 r_.1_9
3.60 r_L.99 90.43orchards -2100L27.55 1.19
3.79 t1.87 89.94

94.97 96.67
L. 53

94.64 96.27
1.46

94.49 96.38
r..98

93.60 9s.0s
1. 30

92.70 94.16
1,03

91.81 93.27
0.83

PF 1.

0.88

PF1
0.93

PF ]-
0.70

PF1
0.72

PF1
0.80

PF1
0.98

PF1
0.85

PF ].
0.88

PF1
0.91

PF ]-
0.83

PF1
0.8L

PF1
0.80

PF1
0. 78

PF1
0.81

PF1
0.77

933,00
0. 88

933.00
0.93

933.00
0.70

933 .00
0.72

933 .00
0.80

933 .00
0.98

933 .00
0.85

933.00
0. 88

933 .00
0. 91

933.00
0.83

933.00
0.81

933.00
0.80

933 .00
0.78

933 .00
0.81_

933 .00
0.77

eage 19

92.38
0.72

92 .03
0.94

9r..49
1.00

95.96

95.93

95 .69

95.30

9s.2L

90.92

90.43

89.94

97 .99

97 .56

97 .25

96.75

97.09



0rchards
133 .46
3.85

Orchards
134.86
4.07

orchards
145.36
4.01

Orchards
105.83
5 .28

Orchards
r.04.94
7. 58

Orchards
109.2 5
4.33

orchards

orchards
161.65

orchards
130.82

orchards
290.10
2.24

orchards
273.05
2.49

-21_50
L.L411.48 89.7t

-2200
1. 13

r.1. 31 89 . 49
-2300
1.04

1_0. 54 89.05
-2400
1. 69L4.tt 87.74

-2450
1_. 68L2.45 87.08

-2482
2.5t

87.28
-2483

-2521.5
1.32

86. 54
-2540.5
t.77

86. 30
-2578
0.89

2.L9 85.93
-2650
1.03

2 .05 85 .65

0.76

933.00
0.76

933.00
0. 79

933.00
0.63

933.00
0. 75

933.00
0.40

Lat struct

932.2L
0. 59

932.2L
0. s0

932.20
L.L7

932.01
1.1.5

1.09

89.49
L.2L

89.05
L.37

87 .74
0.94

87 .08
0.91

87.28
0.26

86. 54

86.30

85.93
0.60

85.65
0. 56

91. 63
1.85

9L.37
1. 83

90.95
1. 90

89.64
L.29

89.05
0,73

88.34

orchards-oev-ADDl. rep
933 .00 89. 71PF1

0.76

PF1
0.76

PF1
0.79

PF1
0. 63

PF1
0. 75

PF1
0.40

PF1
0. 59

PF ].
0. 50

PF1
L.L7

PF ].
1. 15

91.28

91.04

90.67

89.17

88.65

87.99

87.93

87 .43

87 .72

87 .37

88.05

87 ,67

87 .72
0. 57

87 .47
0.41

5.63
2.95

5.62
2.93

5.24
3.00

7 .63
2.20

8.26
r.57

9.06
1.00

5.77
1. 39

7.13
1. 13

5 .48
L.79

6.23
L.72

eage 20



)

-[
(o

E

(o

c

luls lul;'Ëo C\¡

Fo
(\¿

oôo
o,

(0
@fL

Ëeâ (ÚlÞ n-ñ
c-Fõ'€ #
(r,

o
Õr
tloô
-t!¿ v,NE

((l
!g

oo

oñ¡\tro
N\r

eò(\F

o,
oroc

G
d
l-: o

ó 
=o.o g #*¡

E*-
Oaúãõgõr

oo
3tl

c)o
I

ahRE
ro

g
oo

; l; l; le #

fi IË lË ï.B'rôt
o
C\I

o

o)

Ê
G
fL
i-.: coõ?
fL:

(!
Ø

oo
I

oo
,l
E
(It

C)

o

C\¡ro
ñt
r
o

o)

c(!
fL
-ôõ?o-:

(g

U)

roo
-l

oo
,l
E
(E

!g
o

--Ã-
(o

I

(o
q

(g) uo¡ene¡3

l; l; l; le #

lfr lË lg ï,8'Ë

(y) uo¡¡ene¡3

- l- s

Ë t.e'Ë

-l-l! iLo{o
o lËur io

_F
5

I
I

Iq

CÐo

(¡¡) uo¡ene¡3 (g) uouena¡3



)

--{-
(o
q

î
I

I

eq

(f)o

o
N

oô

o@¡E
c
.9
.E

Ë (t)

o\t

()
ôt

oo

o
6Ë

o
ogñ

; l; l; le #

fi IË lË ïË'troNttFFO
ñl\

FÞ
ct)

8:F(!
fL
l.: oô =loórEI+v^ç

cEe€#
EU' oo
etl

0)o
I

thRE
(ú

!
e

oo

oc{sfrFO
ôt\
-\RP
o,

()ocFO
fL
loI a õ?

; È:
O(Ú
i!Øgö

oo
oltt

c)o
I

.DRE
(E
-cg

oo

; l; l; le #

fi IË lË ï.g'rôt
o(\¡
o

o)r
c
ls
fL
!-.: o
=rotu+
EP

(ú

Ø

oo{,
oo
,l
E
(0

(J
Lo

ñt
o
c\¡

o

o)

Lo
d
-o
(ÚY
dP

(g

Ø
roo{,
oo
,l
E
(o

g
o

(¡¡) uo¡ene¡3

- l.," g

ä ts'Ë

-l-u- I r¡-L+È
o lËr lo

(g) uo¡¡ene¡3

- l- l- l- s

ä tË lË T.e'Ë

E
c

(0
q

I
(Ðo

(¡) uo¡eire¡3(g) uo¡ene¡3



) ; l; le #

Ë lË ï,8'Ë

l-lu
to-
lo
| 

]¡J

o(\¡

oo

o
@€,

o
(û

õ (t)

o
!Û

o
ôt

oo

ocoÉ
co
(ú

86

oô¡
FO

ô¡

R3
o)

oOE
o
E
äo6 =Ao g *å

cr-O(ÚËõ
õ (/)

oo
3rl

(¡)
o

I
atRE
(E

L
C)

oo

oc{\tFO
ô¡\r

FÈ
o,

or()q
o
E
ËoI e õ?

; ÈÈ
O6Ë68ö oo

gtl
oo

I
anRP
(ttg
P

oo

; l; l; le #

fi IË lË ïã'r
c\¡

o
ôl

O

o)r
L
o
fL
lo
(ÚY
d9

(ú

U'
roo(,
oo
,l
Eo
-cg
o

c{
o
ô¡

Or

o)r
E
(It

E
';o
(EY
E9

(ú

Ø
roo

I

oo
,l
E'
ct
-coL
o

(¡¡) uo¡ene¡¡

l- l- l- l.," s

lä tË lä tê'Ë

(¡¡) uo¡ene¡3

- lo g
Ltc u)fL*l¡-g

s lõ E

-l-u- lu-o.Ìù
o ier lo

(B) uo[enet3(u) uo[enetj



)

o
ô¡

()o

o,Y
(ú
(!)

o(o

o.q

o
ô¡

oo

æ.Y
(t
Ø

Ëlälälã.Ë

(g) uopene¡3

oN(o
FO

$l\eS
FF

oO)
N

c
(It

oõ()
FF9 â õ9

c 4Nõ'€ #
ö(ÞO(oo

I

eõ
.¡tloEolG
()

oo

oNrFO
ô¡\\RP
o)

orocrñ
fL
;-: oI ã õ?

c rN
O6Ëõ86 oo

gtl
o)o

I
ÎnRE ñ

!o
oo

; l; l; le #À +ù la I R o¡Z

n l5ls 1,5 5C\
Fo
c\t
r
o

o)

L
G
fL
-o

dR
(U

U)

oo{,
oô
,l
E
o
(J

o

(\¡
ro
c\

o

c')

c
(0

fL
Ëoõ?dP

(ú

Ø

oo
'l

oo
,l
Eñ
!I
o

(ÐôIFOO)
oro)cDcD@

Pq

(o
q

c.,o

- lo .E

ä tË'Ë

- l-u- lu
o- lÈ
o ltr lo

(g) uo¡ene¡3

- l- l- l- s

Ë IË ls t.g'Ë

(¡¡) uo¡ene¡3(g) uo¡ene¡3



lulËlrl¡.Ë

!to
o)
-9

(g) uo¡ene¡3

ltls l¡l;';

o C\¡(ô
FO

(\I\
c! i-ço
F

oO)
C!Ftr

(!
c¡O-ó ;oã ã9

? dxõ.C s.E ø,
õr

oO(oo
I

aõ
I

U'tt
o¡o

e
oo

o c\¡(o
o
C\T\

o\so
F

oo)C.¡ r
c
(\t

oil
P !o

ã (ÚY
v^s
c *C.lõ€ #
õr

oO(oo
I

-o
I

ah
E'

c!(E

I
oo

l- l- l- lo .sltrllJ-llJ-lÊ (n
iÀ +û lfL I ã r.v

l8 i,5 lg 1,5 Æ
ñ¡ro
N
r
o

o)

c
(E

E
XÕ
tu+
ER

g
a,

oo
-l

c)o
,l
E
o
-co
o

C{ro(\¡
o

o,

co
fL
';o
(ÚY
dN

(E

U'

oo{,
oo
,l
E
(E

eo

-T-
t)
q

f

I

E

ro
A¡q

q?NF(fO)o)oo)o)€

--Ã-
co

q

ë

(Ð
o

(¡¡) uoneae¡3

i- i- l- l- s
llL llJ- ll.l- lc U)lù+r lÀ*loy
ls i.5 lg 1,5 Æ

--Ã-
(r,

e
î-

I
g
q

I
(Ðo

(U) uollenstf(U) uo[erst3

)



(]
c\¡ g

c,o
ogrÕ U)

oo

l; l; l; le #

lfr lË lË ï,8'ËC\

o(\l
o

o,

c
-g
fL
ËcoõÈ
ER

(ú

rn

oo
tl
c)o
,l
E(!cIo

oc{lor(Y) O
ô¡\r

8È
(Ð

o,
()rRE

d
-q?ÔLÔo ã (U+ô¡g,=+_ u- l.()

bNE(U
o.gõf¡' u)'o

o
o<lo
'0)

o
I

al,8p
o
oL

oo

I(Ð
oô
(Ð

I
ô,t

o
N9

o
oS
l,)Ø

oo

oro

o

l*l* lal;';

(U) uouenetf

i- l- l- l- sllL llr llL I s U)
i0. +o- lfL * ã ¡¡¿

in lõ ls lõ Æ

c!
o
ôt

or
o)
-c
(E

d
.. 1l)

(t ôr
d,å

ôt
(ú

U)

oo
I

oo
,l
EL
(lt

()
Lo

ôtro
C\
r
o

o)

c(!
À
- c.¡
õf
o-- ñ

g
U'

roo
I

oo
IØõ

L(!
.E()
o

.r-l-
r¡?
(o
@

¡-
@

oro
CON
æ6

(g) uo¡ene¡¡

- lo g
Lttr (l)
fL lãt.v

s lõ Æ

-l-rr- lu
o- lfl.
o lt,lo

¡-€

(¡¡) uopene¡3(g) uouene¡3



)

ocoô(Ð 'j=
(ú

Ø

oo
ôt

oo

l- l- l- l- s

lfr lË lä Ts'Ë
C\¡ro
ñt

o

o,

L
(5

E
åoõP
dR

(ú

U)

oo
I

oo
,l-,
o

!oLo

(U) uo[e¡etf



APPENDIX C

Reference MaterÍal

Taney Engineering Job No. DRH-I2-A33



(

Jonuory 2012

Prepored byH
w.o. #7361

CITY OF LAS VEGAS

Prepored for

lAS UEGAS WASH
MIDD1E BRA]ICH
Grqnd T€ton Storm Drqin
Finol Design Report

Durongo Drive fo Roin bow Boulevord
Honsen - 23161



Las Vegas Wash Middle Branch - Grand Teton Storm Drain
Durango Drive fo Rainbow Boulevard . . . W.O. #7361

TABLE 4,4.2.INTERIM CONDITION FLO1V SUMMARY
BASINNAME AREA IACRES) 0100 (cFs)

ILVMDI n6.73 2t9
ILVMD2 tgt.47 327
ILVMD3 69.69 t49
ILVMD4 t02,82 185
ILVMD5 19.8r 48
ILVMD6 t22,34 r83
ILVMDT 83.66 l8t
ILVMDS 106.86 87

The interim condition hydrologic analysis was performed to determine the impact to the proposed

Grand Teton Storm Drain and to determine whether the flow from Ackerman Channel can be

intercepted into the Grand Teton Storm Drain. A preliminary WSPG analysis was performed on

the Grand Teton Storm Drain based on future facility size with interim condition flow. The result

of the WSPG analysis shows that intercepting flow from the interim Ackerman Channel was not

feasible. The design flow of the proposed Grand Teton Storm Drain at the outlet of the

Ackerman Channel is about 541 cfs while the interim flow is approximately 1,474 cfs. The

interim flow will continue to spill as surface flow within Grand Teton Drive once the capacity of

the proposed system is exceeded.

4.5 ULTIMÁ.TE CONDITION HYDROLOGY

The design flow for the proposed Grand Teton Storm Drain was based on the ultimate condition

hydrology. The ultimate condition hydrology assumes that all upstream MPU facilities have been

constructed. The tributary area impacting Grand Teton Storm Drain west of US-95 is intercepted

by the fi.¡ture MPU facilities along the west side of US-95 and roured to rhe CC-215ru.S.95

lnterchange. The area east of the US-95 is the only tributary watershed to the Grand Teton Storm

TABLE 4.4.3 .INTERIM CONDITION CONCENTRATION POINT STJMMARY

CONCENTRATION
POINT

TRIBUTARY
BASINS/CONCENTRATION POINTS

TOTAL Q100 (CFS)

cPt Culvert HDI I+ILVMDI 1,206

cP2
Culvert NBOl+€ulvert NBO2+Culvert
NB03 +Culvert NB 04+Cul vert
NB05+ILVMD2

327

CP3 CPI+CP2 1,474
cP4 CP3+ILVMD3+ILVMDI I,658
cP5 CP4+ILVMD5 t.675
cP6 CP5+ILVMD6+ILVMDT 1.924
(:m CP6+ILVMI)8+II.VMDS t -9¡t9

Final Drainage Design Report t4 January 2012
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Albert Sung

From:
Sent:
To:
Cc:
Subject:

Hello,

Rob Hansen [robh@taneycorp.com]
Tuesday, October 30,2012 4:36 PM
Oh-Sang Kwon; Albert Sung; Steve Gebeke; Linda Hartman-Maynard
Michael Cunningham; Robert Cunningham
The Orchards at Grand Teton & Tenaya

Thanks you allfor meeting with me today regarding the Orchards at Grand Teton & Tenaya project. Below is a summary
ofourdiscussions. Pleaseletmeknowifyourunderstandingisdifferentthanwhatispresentedbelow.

20'Multi-use Trail
Regarding the 20' multi-use trail easement 20 trees will be located in tree boxes along Grand Teton as required by the
approved SDR-27226. Rip rap will be used around the trees and will be sized to withstand the 100-year storm velocities
or tree well grates will be used. lf tree well grates are used they will be sized appropriately to allow for tree growth.
Decorative concrete will also be placed within the 5 feet on both sides of the 10'trailto protect from erosive velocities.
Afence will be provided on the south side of the 20'multi-use trailto provide a separation between the trailand
drainage channel. The fence will be similar to the "horse rail" fencing in the area.

Drainage easement
The drainage easement width will be expanded to 20' creating an overlap of 5' with the 20' multi-use trail easement as
shown in the approved tentative map. The 40' of depressed curb at the upstream end of the site will be replaced with a

20' dustpan driveway per CCAUSD No. 224. The drainage easement will contain a trapezoidal cross section similar to the
Addendum 1 submittal. A rectangular cross section was analyzed and only reduced the water surface elevation an
averageof0.L5'(0.37'max);demonstratingonlyaminordifferencefromthetrapezoidalsect¡on. lnsteadofaheadwall
as requested by comment 4 unit 3 of the drainage study rip rap will be proposed at the end of the channel to prevent
erosionduringalargestormevent. TheadditionoftheexistinghomesonthenorthsideofGrandTetonwill be
protected from the 100-year design storm event.

Best regards,

Rob Hansen, PE

Taney Engineering
6030 S. Jones Blvd, Ste 100
Las Vegas, NV 89118
(7O2')362-8844

i



TeNpv ENcTNEERTNG
6030 SourHJoNns Blvo. #100

LAS VEcAS, Nry 89fl8
TBL¡puoNnz 7 02-362-8844

FAx 702-362-5233

Transmittal
Albert Sung Jody M. Mudono

City of Las Vegas
Land Development
333 North Rancho
Las Vegas, NV 89106

October 4,2012

The Orchords of Grond
Teton ond Tenoyo I & 2

DRH 12-033

Droinoge Study

Addendum #l

l.
2.
3.

(r
(r
(r

Droinoge Study Addendum #l
CD of lhe Droinoge Study Addendum #l
Check #3ól ó58, $400.00

ur review.
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O$il€Fr L|{5[NB^RoT. SIÌ^RN o-

@ rlsur-r 845.4r-LF - 1B'x5' RcB

"s01" 78+2S.92, 7,00 LT

Æì\ CONST. 48" IYPE I MANHOLE RISERriÍ/ y¡1¡1 Jo' RISER 
^No 

covr.R
SEÊ OETÀIL SHEET DI3

"s01" 78+88.20, 28.03' L'f
rã-l CoNSTRUCI NDol ÌYPE "28" oRop tNt.Lt\::.:/ pER sTÐ. o!yc. R_4,2,2 \y/

CONCRE'ÍE APRON SEE SHEET DT.] & GP3
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sgErr soz¡
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coNcREfE APRoN sEE SHÉET DTJ & Gps
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9CALE9:
H0lì2. - 1"-40'

"sDr'' 90+29.92, 7.oo Lr
CONST. 48" TYPE IA MANIIOLE RISER

WIH 30. RING AND COVER
SEE OETAIL SHEET DT3

"sDt" 91+00.12, 57.99' nf
CONS RUCT NOOT TYPÉ 

.28' 
DROP INLET

PÉR srD. DV/G. R-4.2,2 Vl/
CONCRET€ APRON SEE SHEET DT3 & 6P2

INSTALL 56.29-LF 24' RCP
SEE LA]ERAL PROFILE 29
SHEET SO25

'sDt' 91+27.84, 9.OO' RÎ
CoñNEC] lo PROPoSED 18'x5' RcB
PER DETAIL 4. SHEET S1

"sol" 9t+06.J5, t2B.7J' LT
CONSTRUCI NDOÍ TYPE 

,.2S" 
OROP INLEÍ

PER STD. DWC. R-4.2.2 Vl,/
CONCREÌE APRON SEE SHEET DIs & GP4

|NSTALL 41.41-LF 24"x38" HERCP
SEE LA]ERAL PROFILE 27
SHEET SD24

's01" 91.r'45.05, 116.69 Lr
CONST. 60' TYPE III SOMH
PER USDCCA D\{G. NO. 406.I

INSIALL g.I5-LF 24.,XJ8" HERCP
SEE LA]ERAL PROFILE 27
SHEEI SD24

"s01" 0l+55.2J, t29.59' LT
CONS'IRUCT 20' TYPE 

,,0M2, 
DROF INLET

PER USDCCA Sm. OìVG, 412.1

INSTALL 107,69-LF 34"x53"
SEE LA'IERAL PROFILE 28
SHEEI SD24

"s01" 91+46.50, 9.oo' LT
CoNNE0T TO PROPOSED 18'x5'RCB
PER OETAIL 4, SHEEI 51

"sol" 92+9+,56, 85.49' LT
CONS1RUCT 20, TYPE 

,'DM2'OROP 
INLET

ì\lIH REAR SIDEWALK UNDERORAIN
SEE DETAIL ON SHEET OT5

INS'IALL 89.10-LT JO" RCP
SEE LA'IERAL PROFILE ¡O
SHEET SD25

"SD1" 93+51.38, 9.00' LT
CONNECT lO PROPOSEo 18'x5' RCB
PER DETAIL 4 SHEET 51

"s01" 94+29.92, 7.OO LT
CONST. 48, TYPE IA MANHOLE RISER
WIH 30' RING AND COVER
SEE DETAIL SHEET DT3

INSTALL 850.00-LF - l8'x5' RCg

INSIALL 2.OO-LF 24" RcP
STUB OUl @ O.5OZ HÏH
BRICK AND MORTAR PLUG
PER DETAIL ON DÍJ
"sDt" 9o+5o.oo, 9.oo' RT
CONNECÍ T0 PRoPoSEo 18'x5' RCB
PER DETAIL 4, SHSET S,I

"sDl" 9t+46.57, 7.00 Rl
CONST. 48, ÍYPE I MANHOLE RISER
ViI'fH 30" RING AND COVER
SEE DETAIL SHEST DTs

REHABILITAÌE EXSTINC SANITARY SEWER
MANHOLE PER DETAIL ON SHEÊT DT5.
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