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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
Name of Development' Cliffs Edge PODS 20'l and 203 - Unit 5 ¡¿¡s' 112512011

Location of Development: a) Descriptive (cross streets) North/south: lqli Road

East/West: Grand Teton

b) Section:13 Township:195 Range: 59E

c) APN : 126-1 3-'l 1 0-01 6

Name of Owner: KB Home

Telephone No .: 702-266-8a00 7¿y ¡¡s:702-266-8623 E-Mail Addres5. jlove@kbhome,com
46¿¡s55.5655 Badura Ave., Las Vegas NV 891 1B

Contact Person-Name; Woei Y. Then, P.E. Telephone ¡e.; 873-7550
* E-Mail Address: woeit@vtnnv.com Fax No,:362-2597

Firm: VTN Nevada

of Land Development/Land Disturbance pr ocesS:

EJ Rezoning tr Subdivision Map fl I Clearing and Grading Only
tr Parcel Map tr Planned Unit Development El I Other (Please specify below)
r:1 Large Parcel MaÞ E Building Permit

1. Total Owned Land Area: At Site: 4O-acres Being Developed/Disturbed' 6 +i- acres

2.lsaportionorall ofthesubjectpropertylocatedinadesignatedFEMAFloodHazardArea? fi yes**
3' ls the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility?

. Proposed type of development (Residential, Commercial, Etc.): Residential

5. Approximate upstream land area which drains to the subject sits; 50 +/- acre.

6. Has the site drainage been evaluated in the past? El YES E ruO lf yes, please identify documentation. TDS For POD 20i and
Master Dr

7. lf known, please briefly identify the proposed discharge point(s) of runoff from the r¡1"' Shaumber Road storm drain

8. Briefly describe your proposed schedule for the subject project:ASAP

Engineer's Seal

tlrslPtr

l/#vfoEl-YAwlh íl
\ tf I flEtY U !.( v
l/'Q , , I óTI

$\ExP:6l4olt¡ttYË zGr Ëpoú\- urvrlLs'
(æ"ffic

CIVIL

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
5tudy.

*New Required Field
**Review and concurrence ofthe Clark County Regional Flood Control District is required.

Local Entity File No.

REFERENCE: STANDARD FORM 1
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CONSULTING ENGINEERS . PLANNERS . SURVEYORS

PROVIDING OUALIIY PROFESSIONAL
SERVICES SINCE I9óO

Date 7l25l20Ll
w.o. # 6335-5

City of Las Vegas
Department of Public Services
731 South Fourth Street
Las Vegas, Nevada 89101

Attention: Mr. Albert Sung, P.E.

SUBJECT: ADDENDUM #1 TO UPDATE #3 foT THE TECHNICAL DRAINAGE STUDY
FOR: CLIFF'S EDGE PODS 20L &. 203 UNIT 5 (aka Cambridge
Villas/Cambridge Crossing)

Mr. Sung

This Addendum #1 to the Update # 3 for Technical Drainage Study for Cliffs Edge PODS 201 &
203 UNIT - 5 is being submitted to the City of Las Vegas, Department of Public Works to
address review comments to the above mentioned Technical Drainage Study that were issued on
November 10120L0. A meeting was held on lL/L8/2010 with City of Las Vegas Flood Control
staff to discuss these comments. The responses below reflect the result of the meeting and the
follow up discussions after the meeting.

COMMENT

Ðiefr'rc{ {CCRFCÐ} mæÈr f,anned facílity. Therefore, CCRFCT èsncurënce is required priorto find
eppraud of the drøinage study.

Comment noted.

COMMENT
2. The síÞ is dso adjacentto the west hdf sf Fudi Road which is s Clartr &u¡tty righÈaf-way" The

ergineer nx-etcaordínaÞ with dal* tornfy FuÉllícWütrE amd inctrFsate anyconcem$ ftr
bnurdary ænditians. €ÊFW cons.Insnoe ís requíred prim b final aeoeptanae of the str¡ty-

Comment noted.

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS, NEVADA 8914ó.5148
IEL. (702) 873-7550 FAX: 362-2597
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COMMENT
3. (}n the westbeundary, according b the HEC-RåS Exfiiôif, thø "Min Ch Ef oolumn showuneven

bottsm der¡alions which resr-dts in uneven f,ow depths along the river stations. At or¡e point (River
Statisn 3+5t1.00|, the ñow depth (cr ponding depfr) behind fre flood wall is G.7' which is not'
acceptab-le. lt appears that the existirg grdes along the back of tln proposed flood r¡¿all does mt
provide for positive ùainage in a sor¡therlydirection. The engineer ís'ad,irÍsed to meetwith Flood
Control stafi to rescltæ this issue priorto the submiüål of the next addendurn.

Based on the meeting with Flood Control staff on 1l/18/2010, the street design on puli Road has
been revised to provide positive drainage in the southerly direction, by rwising the temporary
flowline on Puli Road to match the design subgrade of the approved Puli Roãd improvement
plans. Since the schedule of the construction for Puli Road is currently unknown, the proposed
wall on Puli Road will be flood protected to the ultimate condition as shown per the ãppioved
Master Drainage Study for Cliffs Edge. Riprap lining along the wall is propoied as tempotary
erosion protection until the construction of future puli Road.

Please note that at River Station 3+50.00, the actual water depth is 1.43'. The depth of 6.7' was
the difference of the minimum channel elevation and the water surface elevation, which is
incorrect. The cross section submitted previously includes additional area to the west (to show
the geometry of the existing ROW) which is much lower that the existing ground. Levee option
was used to contain the water closer to the proposed wall as a conservative approach for flood
protection. In order to eliminate this confusion, the revised cross sections in this submittal have
been truncated to show actually conveyance channel only. The hydraulic calculation (FIEC-
RAS) and the I{EC-RAS Exhibit have been revised accordingly to reflect rhe changes. Please
refer to the Appendix for revised hydraulic calculations.

COMMENT
4- Il* imprmrernent f,an for ni¡ fud had been appnonred by ttre tify. Shcr¡/ the appraved desígn of

Fuli(Tt infurmalion æ futrrelsn ilre gradirg plans. Labd wiûr Cilyof fas tregas'rectrded gãn
nunúen and identify strrm *aín system wíih si¿e and type (írdets) on the gadJng phns.

Comment noted. The approved design for Puli Road with City of Las Vegas plan number has
been added to the revised plans in Appendix.

COMMENT
5" The prapæed finish flocr der¡atiarn sf Lot 300 to LsÊ 3û? alang Êrand Tetæ Drive sre behw thë

crtespandirq stmeteleuatienc. The bottorn ry{ion of the bûundarywdl nurst pruvide eighteen {18'}inche* sf fr#ü*d and be cereÍr¡cted with 8"=CMU b be solid gröueO. Reviså the pøtiñent ¿eisii '
sectísn aæødingly.

Based on the phone conversation with Flood Control staff, it is acceptable to solid groat Z
courses of 8" CMU above the back of sidewalk since it is located just downstream of a highpoint
at Grand Teton Drive and Puli Road. Due to the location of the highpoint, it is not antiiþated
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that there will be any significant flows adjacent to the wall. The pertinent detail section has been
revised accordingly, see revised plans in Appendix.

COMMENT
6. Sheert Gl: Extend a proposed concreÞ valley guttff dorg the east bourdary mrfrøly to meet

Bngùfon Beacå Avenue-

The grading for Iot 345 has been revised and the need for concrete valley gutter has been
eliminated. Please refer to the revised plans in Appendix for detail.

COMMENT
7- Friwte streets must be public drainaç eæements. Provide a ræÞ on the grsding plarn "Note: All

Frívaþ streets arc P-U-E-, PlÈlic $er¡¡er Easements ard Pr-¡blic Drainage Eæemãnts to be prírraÞly
rnaintained h'y the HOA".

Comment noted. A note has been added to show "Note: All Private streets are P.U.E., Public
Drainage Easements to be privately maintained by the HOA." in the revised grading plans.
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COMMENT
8. Tfle engíneer nnet provide a bble on the gnading plans that sheu¡s a quantity estimab of afl drainage

impturremenb within.FublicDrainage Easements. All drainage improvernents within Fr,ùlic DrainagÊ
Eeæmenb mustbe hnrded and inspected

Quantity estimate table for all drainage improvements within Public Drainage Easements has
been added to the revised plans in Appendix.

COMMENT
9. All drainage eæements must be ptffic tainage easements to be privatdy maintained and common

lob to be l*ded on tire gradirg flans ard ta h ddicaÞd æ zuch in the find rnap. The rninimum
width fsr s plùlie ùainage eæemënt is 10' íf the 1ût=iie* ffor¡¡ is less than 20 CF5.

Comment noted. Please note that after the meeting with Flood Control staff, it has been decided
that the Type B drainage for lot 340 and 34L be replaced with Type A drainage to eliminate the
need of drainage easements. Due to the minor grading revision, the drainage basin was revised
accordingly to reflect the changes. Please refer to the Appendix for the revised hydrology and
hydraulic calculations.
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COMMENT
10. All flûod wall must be 'S"-CM U to be solid groutetr. Re\rise all pertinent details to show æ such.

Comment noted.

Responsibility for the all design, plans, information, etc.
submission within this document remains with that engineer.
for any item prepared by others included in this document

I hope this addresses your concerns regarding this project.
additional information is required, please contact this office.

provided by other engineers for
VTN does not accept responsibility

If there are any questions or any

Respectfully Submitted,

VTN Nev¡da
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Flow Caluclation bv Area Ratio

Pod 201 and 203 - Unit 5 (AD1)

NOTE: Ratiol = (Basin Area)/(Basin Area from Approved Study)

calculated Flow 10-yR2 = (Flow 10-yR from Approved TDs) x (Ratiol)
Calculated Flow 100-yR3 = (Flow 100-yR from Approved TDS)x (Ratiol)

wo# 6335-5

Basin From Approved TDS

Basin

Name
Basin Area

(ac.)
TDS Basin

Name

Flow 10-YR

(cfs)
Flow 100-YR

(cfs)
Basin Area

(ac) Ratiol

Calculated Flow

10.YR2 (cfs)

Calculated Flow

100-YR3 fcfsl
A 2.88 ONlD 20 42 13.13 0.22 4.4 9.2
B 0.99 ON2D 3 7 1.91 o.52 1.6 3.6
c 1.24 ON3D 15 32 1.0.19 0.1.2 1.8 3.9
D 0.35 ON4D t6 33 9.86 0.04 0.6 L.2
E 0.70 ON4D 76 33 9.86 0.07 t.t 2.4
F 0.06 OND]. 20 42 13.1.3 0.00 0.1 0.2
G o.t2 OND2 3 7 1.91 0.06 0.2 0.4
H 0.03 OND3 15 32 10.19 0.00 0.0 0.1



REVISED HYDRAULIC
CALCULATIONS
(FLOWMASTER)
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I Worksheet for FMI
Project Description

I
I Friction Method Manning Formula

Solve For Normal Depth

I lnput Data :

Channel Slope

I oischarge

I Section Definitions

I

I

I

I

I

I Roughness sesment Definitions

Start Station

(0+00, 2.00)

(0+03,0.17)

(O+37,0.17)

0.65 olo

'12,80 fts/s

0+00

0+00

0+o2

0+03

0+03

0+20

0+37

0+37

0+38

0+39

0+39

2.00

0.38

0.00

0.13

0.17

0.51

0.17

0.13

0.00

0.38

2.00

Elevatlon (ft)

Ending Station Roughness Coefficient

(0+03,0.17)

(0+37,0.17)

(0+39, 2.00)

0.013

0.016

0.013

Options ,. .,,. ',.: ' , ' , ,i ::, .:

uurrenl Kougnness wetgnteq pavlovskii,s MethodMethod
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, lnc, Haestad Mêthods SolBËol€trrMastêr V8i {SELECTseries f ) p8.f f ,0f .03¡
,117n0119130:27 AM 27 Siemons Company Drive Suite 200 W watertown, cT 06795 USA +1-203-z5s-1s66 page 1 of 2
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l Worksheet for FMI

I

Rês-ultS

Normal Depth

Elevation Range

Flow Area

Wetted Perimeter

Hydraulic Radius

Top Width

Normal Depth

Crit¡cal Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Ffow Type

GVF lnput Data

Downstream Depth

Length

Number Of Steps

GVF o^utputData

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

MésSágêi":' : ' '

Notes

0.00 to 2.00 ft

Critical

0.45 ft

5.52 ftr

33.51 ft

0.16 ft

33.16 ft

0.45 ft

0,45 ft

0.00650 fttft

2.32 ftls

0.08 fr

0,54 fr

1.00

I

0.00 ft

0.00 ft

o

0.00 ft

0.00 ft

lnfinity ftls

lnfinity fls
0.45 ft
0.45 ft
0.65 %

0.00650 'fttft

BAS|N A + BASIN B = 12.8CFS (1OO yR)

Bentley Systems, lnc. Haestad Methods SolBüod$ËrMaster V8i (SELECTseT¡es 1) t08.lf .0l.O3l
il1712a119:30:27 AM 27 siemons company Drive su¡tê 200 w watertown, cr 06795 usA +l-293-755-16g5 Page 2 ol 2



Cross Section for FMI
Project Description ,

Friction Method

Solve For

lnput Data

Channel Slope

Normal Depth

Discharge

Gross¡seotion,lmage

Manning Formula

Normal Depth

0.65 %

0.45 ft

12.80 fts/s

22A
2ûCI

180
1.60
'1.40

1.29

100
08t
t.60
0-40

0.20

0. CI0

-0.2{t

0+00 0+1t

Bentley Systems, lnc. Haestad Methods SolBüoüSæhrMasterVSi (SELECTseries 1) [oS,f 1.01.031

=o
õ
@

uJ

711712011 9:30:45 AM 27 Siemons Gompany Dr¡ve Su¡te 200 W Watertownr cT 0679s USA +l-203-zgs-1666 Page I of 1



Worksheet for FM2

I

I

I

I

I

I

I

I

I

I

Project,D eription

Friction Method

Solve For

tnþut Oqta

Channel Slope

Discharge

Section Definitions

Station (fr)

Roughness Segment Definitions

Start Statlon

Manning Formula

Normal Depth

1.00 vo

0.70 ftYs

0+00

0+07

0+08

0+09

0+09

Elevatlon (ft)

EndinO.Station Roughness Goefficlent

1.10

0.02

0.00

0.02

1.10

(0+00,1.10)

(0+07, 0.02)

(0+07, 0.02)

(0+09,1.10)

0.025

0.0'13

Optíons

çurrenl Kougnness wetgnteo
Method
Open Channel Weighting Method

Closed Channel Weíghting Method

Results

Normal Depth

Elevation Range

FlowArea

Wetted Perimeter

Hydraulic Radius

Top Width

Normal Depth

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

0.00 to 1.10 ft

0.15 ft

0.35 ft2

3.0'1 ft
0.11 ft
2.87 ft
0.15 ft

Bentl.eySystems, lnc. Haestad Methods Soltiod$frrMasterVSi (SELECTseries f) I08,ll.Of ,O3l
1117120119:31:044M 2TSiemonsCompanyDr¡veSu¡te200W Watertown,CT()6T95USA +t-203-755-t666 Page I of 2
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Worksheet for FMz

I

I

I

'f

I

I

I

I

Results,, '', '

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type Supercritical

GVF lnput Data

Downstream Depth

Length

Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Messages

Notes

Basin F + Basin G + Basin H = 0.7 cfs

0.16 fr

0.00947 fitft

2.02 ft/s

0,06 ft

0,22 ft

1,02

0.00 ft

0.00 ft

0

0.00 ft

0.00 ft

lnfiníty fls
lnfinity fVs

0.15 ft

0.16 ft

1.00 To

0.00947 filft

rl

I

I

I

Bentley systems, lnc. Haestad Methods solBüolQfürMastervai (sElEcrser¡es l) IoB.lr.fi.o3l
4117120t1 9:31:04 AM 27 Siemons Gompany Drive Su¡te 200 W Watertown, CT 06795 USA +l-203.255-16g6 Page 2 ol 2
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I Gross Section for FM2

, Project Description

I triction Method Manning Formula

Solve For Normal Depth

I
I lnput Datq

Channel Slope

I f.¡ormat Depth

I oischarge

¡ Crôss Section lmage

I

1.00 %

0.15 ft

0.70 ft8/s

I

I Ë oso

1.2t

100

0.&0

rlj 0.40

0.20

0û0

-û,20

0+00 0+ûå ' O*+i' ó+OO' ô+Oe
Staiion

Bentley Systems, lnc. Haesfad Methods SolBgoüq€frilMasterV8i (SELECTseT¡es 1) [08.{1.Of .ml
1117120119:31:20 AM 27 síemons company Dr¡ve suite 200 w watertown, cr 06295 usA +.1-293-755-1665 page I of I



UYorksheet for FM3

_ Project Description
I
I friction Method Manning Formula

Solve For Normal Depth

I
I lnput Data
I

Channel Slope 4.27 o/o

I oÍscharge 5.10 fts/s
II Section Definitions

I 
set¡on (fr) Etevaton (fr)

I

I

I -oughness segment Definitions

0+00

0+00

0+02

0+03

0+03

0+20

0+37

0+37

0+38

0+39

0+39

2.00

0.38

0.00

0.13

0.17

0.51

0.17

0.13

0.00

0.38

2.00

Start Státion Ending Station . ,' Roughness Coefficient

(0+00, 2.00)

(0+03,0.17)

(0+37, 0.17)

(0+03, 0.17)

(0+37,0.17)

(o+39, 2.00)

0.013

0.016

0.013

Options

uurrenl Kougnness vvergnleq pavlovskii,s MethodMethod
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SolBÉol4efrrMaster V8i (SELECTseries f ) I08.11.0f ,ßl
1117120119:31:394M 2TSiemonsCompanyDríveSuite200W Watertown,CTo6ZgSUsA +l-203-7s5-j6c6 pagê ,l at z
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,l Worksheet for FM3

'l
Ræùlts. ,:., :-'

Normâl Depth

Elevation Range

FlowArea

Wetted Pe¡imeter

Hydraulic Radius

Top Width

Normal Depth

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

Gw in¡ùt:Da1a

Downstream Depth

Length

Nurnber Of Steps

eÚFoutput.Dâta

Upstream Depth

Profile Deseription

PrÒf¡le Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

Me.b.s.ag$,',',1. '

Notes

0.00 to 2.00 fr

SupercrltiCal

0.28 ft

1.30 ftz

15.04 ft

0.09 ft
14.86 ft

0.28 ft
0.35 ft

0.00696 fUft

3.94 ftls
0.24 ft

0.52 ft
2.35

0.00 ft

0,00 ft

0

I

I

I

I

I

I

I

I

I

,l

I

I

I

I

I

I

0.00 ft

0.00 ft
lnfinity fVs

lnfínity fls
0.28 ft

0.35 fr

4.27 %

0.00696 filft

BASIN C + BASIN D = 5.1 CFS (1OO YR)

Bentley sy€tems, lnc. Ha*tad Methods soiÐ$oö4¡efurMaster vB¡ (sElEcrseries r) ps.,11.0{,031
111712011 9:31:39 AM 27 Siemons Company Drive Su¡te 200 W Watertown, CT O67gs USA +l-203-7s5-1666 Páge 2 aî 2
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I Gross Section for FM3
Pr,ojèctr Deseriptio n,

Friction Method

Solve For

Inpu! Datä

Channel Slope

Normal Depth

Discharge

Cross Se.ction lmage

2.2ü

2.00

1.80

160
1,40

1.20

1.00

0. B0

Ð.60

0.40

Manning Formula

Normal Depth

4.27 0/o

0.28 ft

5.10 ft%

co
E
ú
E

0.20

0.00

-0.2t
A+24 0+

Bentleysystems, lnc. Haestad Methods solB{oügefrrMasterv8i (sElEcrseries i) [08.rr.or,ßJ

Station

111712011 9:31:54 AM 27 S¡emons Company Dríve Suite 200 W Watertown, CT 06795 USA +1-203_Z55-1666 Page I of I



Worksheet for FM4I

I

I

I

I

I

I

I

I

I

Ftroject Desêriþtion

Friction Method

Solve For

lnput,Dàta :

Channel Slope

Discharge

Section Definitions

Slãtion'(fr)

Roughness Segment Definitions

Start Stat¡on

Manning Formula

Normal Depth

2.09 o/o

5.10 ftYs

0+00

g+00

O+27

0+54

0+54

2,O0

0.54

0.00

0.54

2.00

Elevation (ft)

Ending Stâtion Roughness Coefficiênt

(0+00, 2.00) (0+54, 2.00) 0.013

Options

uurrenl Kougnness vvetgnleo
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Results

Normal Depth

Elevation Range

FlowArea

Wetted Perimeter

Hydraulic Radius

Top Width

Normal Depth

Critical Depth

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

0.00 to 2,00 ft

0.18 ft

1.56 ft2

17.57 ft
0.09 fr

17.57 ft
0.18 fr

0.23 f1

Bentley systems, lnc. Haêstâd Methods solBËolqfrüMastervsi (sElEcTser¡es r) [0s,1r.01.03J
1117120119:32:12 AM 27 s¡emons company Drive su¡te 200 w watertown, cT 06795 UsA +l-203-75g-1666 Pagê I of 2



lYorksheet for FM4

I

I

I

:l

Results. ,. . l

Critical Slope

Vetocity

Velocity Head

Specific Energy

Froude Number

Flow Type

GVF lnput Data

Downstream Depth

Length

Number Of Steps

CVF óutput Data,

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critiçal Depth

Channel Slope

Crítical Slope

Messages

Notes

Basin C + Basin D = 5.'l cfs

I
Supercritical

0.00506 fttft

3.28 fUs

o.17 ft
0,34 ft

1.94

0.00 ft
0.00 ft

0

0.00 ft

0.00 ft

f nfinity fUs

lnfinity fls
0.1 I fr

0.23 fr

2.09 %

0.00506 fr/ft

I

Bentley Systems, lnc. Haestad Methods Solthd{frrvMaster V8i (SELECTseries f ) tOS.11,01.03J
1117120119:32;12 AM 27 síemons company Drive suíte 200 w watertown, cr 067g5 USA +l-263-755-15t, Page 2 oÍ 2
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! Gross Section for FM4
Projéôt Desoription

Friction Method

Solve For

lnput,Ðata

Channel Slope

Normal Depth

Discharge

Gr.ogÊ:seotion lmage

2.20

2.00

180
160
149
1.20

1 t{}
0.80

0.60

0.40

0.20

0.00

-0.20

Manning Formula

Normal Depth

2.09 %o

0.'t8 ft

5.10 ft"/s

.s
@
g
I.!J

0+t0

Bentley systems, lnc. Haestad Methods sotB$of$?brMaster v8i (sELECTseries r) p8.r r,0r.031

Stãtion

111712011 9i32t27 AM 27 Síemons Company Drive suite 200 w watertown, cr 06795 usA +l-203-755-1666 Page 1 of 1
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HEC-RAS version 4.1,0 tan 20L0
u.s. Army corÞs of Enoineers

Hydrol ogi¡ Engi nee ri nq'cente r
609 second street
Davis, ca'lifornia

þfix xx þqxx x xx x
XXXXXxxxx ÐoOcü )oc(Xxx x x x
XXXXX
XXXXXXÐÕ(

PULI-PL-4D1. rep

Upstream

Normal S = 0.0032

Sta Elev
30.79 3070,54
33.9 3071.a9

35.92 3071-.29
70,ß 3A73,A9

I

I

I

I

PLAN DATA

Plan Title: plan 07
Plah File : j:\6335- cAMBRTDGE\updatè3\ADj. to up\Hydraulic\HEc-RAs\puLr-pL-AD1,pO7

x x )oooc(X þoo(X XX X XX XX X
)oo0000Y xxxx x .ÐÕ(x xx x
X XX X X
x x þ0()00( )ooo<

PRO]ECT DATA
Project Title: PULI-PL-AD1
Project File : pULr-pL-ADL.Dri
Run Dâte and Time: L2/L4/20i0-4106i49 pM

Project in English units

Plan summarv Information:
Number of: -Cross Sections = 21

Culverts = 0
Bridges = 0

Ri ver
Puli

Boundary conditjons

River Reach Profi I e

PF7

Descri Dti on:
statioh Êlevation Data num=Sta El ev Sta E'l ev
, 7 7 99988 3072. 2A5. 7 6A002 3A7 r. 33

30.96 3070.6 32,55 307L.t3
J4.43 307'J-,22 34.88 307!.24
40.38 3Q77.57 47.25 307L.95
78.08 3073.4! 84.6L 3073.64

Manning's n Va'lues num=sta n Val sta n Val
,7799988 .035 10.78 .025

Bank Sta: Left Right Lengrhs:

Geonetry rit'lei Puli Rd FG + 20ft
Geometry File : j:\6335- cAMBRTDGE\update3\AD1 ro Up\Hydraulic\HEc-RAs\puLr_pL_AD1.906

Flow Tìtle : EX LOOyR FLoû
FIow File : jr\6335- cAMBRTDGE\updat€3\AD1 to up\Hydraulic\HEc-R.As\puLr-pL-ADL,fO1

I

I

tlultiple openings = O
Inlrne structures = 0
Lateral structures = 0

computatjonal rnformation
water surface calculation tolerance = 0.01critical depth calculation tolerance = O.ó1
Maximum nunber of iterations = 2O
ttaximum difference tolerance = 0.3
Flow toleranee factor = O.OOf

ComDutation oDtions'critica'l äepth computed only where necessarv
conveyance.calculation uethõd: At breaks in-n values onlyFrlctron Slope Method: Averaoe convevance
computational Flow Regime: Mixed-Flow

FLOW DATA

F.low Title: EX 100YR FLOW
Flow Filè : j:\6335- cAMBRTDGE\Update3\ÂD1 to up\Hydraulic\HEc-RAs\puLr-pL-AD1,fo1

Flow Data (cfs)

Reach RS pF i-
PULr-HEC-RAS 1003.6 727

Downstream

Normal 5 = 0.0053Pul i PULI-HEC-RAS

GEOI\4ETRY DATA

Geometry Tir]e: puìi Rd FG + 20ft
Geometry File : j:\6335- cAMBRIDGE\update3\Ao1- to up\Hydrauljc\HEc_RAs\puLr_pL_AD1.906

cRoss sEcfIoN

RXVER: PU-Ii
REACH: PULI-HEC-RAS

INPUT

RS: 1003.6

22
Sta Elev Sta Elev

10.78 3070.44 17.14 3070.47
33.26 307L.16 33.47 307]-.L7
35.27 307L.26 35.61 307L.28
54.13 3072,32 60.23 3072.63

3
Sta n Val

84.61_ .025

Left channel Rìght coeff contr, Expan,
Paqe 1



10.78 84.61

CROSS SECTTON

RIVER: PU.Ii
RÊACH: PULI-HEC-RAS Rs: 950

INPUT
Desc ri pti on :
Station Elevation Data num=

Sta El ev Sta El ev
.5699997 3072.75.980003 307L.75

18.7 3070.98 2r.93 307L
30.7! 307L.05 34.73 307L.08
42.33 307L.13 50.02 3071.18
50.39 3071.18 50.66 3071.18
5r.59 307L.45 51.87 3071.52
60_03 3072.8 62.83 3073.22
68.78 3075.39 70.3 3075.69
79.96 3075.76 82.42 3075.43

Manning's n Vaìues num=
sta n val sta n va]

.5699997 .035 10.61 .025

Bank Sta:,Left Bisllt Lengths;
10. 61 84. 61

CROSS SECTION

RIVER: PUIi
REACH: PULI-HEC-RAS Rs: 9OO

INPUT
Descri pti on:
Station Elevation Data num=

Sta Elev Sta Elev
.7200012 3072.9s8.889999 3071.5

33.1" 307I.29 39.4 307L.32
42.46 3072.69 42.78 3072.83
46.65 3072.41, 49.36 3072.89

uanning's n values num=
Sta n val Sta n val

.7200012 .035 Lo.72 .025

Eank sta: Left Right Lengths:
70,72 s2:86

Left Levee station= .93
Right Levee station= 52.6L

cRoss sEcrroN

RrvER: Puli
REACH: PULI-HEC-RAS

INPUT
Desc ri pti on :

statton E¡evatron Data
Sta Eiev Sta

.590004 3071,.94. 8600006
27.66 3070.26 30.59
33.I2 3070.59 33.22
39.35 3069.56 46.39

Manning's n values
sta n val sta

.590004 .035 10.59

RS: 800

Bank sta: Left
1-0. 59

Left Levee
Right Levee

cRoss sÉcTlôN

53.6 53.6 53. 6
PULr-P.L-A01. rep- 

3

coeff contr, Expan.

43Sta El ev Sta Ê ì ev Sta El ev
t0.6L 3070.94 l-1".58 3070.94 12.01- 3070.95
29.48 307L.05 30.04 3071.05 30.25 3071.05
35.55 3071_.08 38.73 307t.L 40.26 307L.L!
50.24 307t.r8 50.25 3071,1_8 50.29 3071.18
50.93 3071.18 s1.08 3071.25 5L.45 307L.453.38 3072.5 54.63 307?.69 57 .6 3073.r5
63.63 3073.29 6s.91 3074.84 66.77 3075.L7
72.99 3075.O5 76.34 3073.7L 79.36 3075.44
84.61 3074.76

3
Sta n Val

84.63_ .025

Left channel Riqht
50 50 50

RrvER: Puli
REACH; PULI-HEC_RAs Rs: 850

INPUT
Descri oti on:
statioh Elevation Data num= 40

Sta E l ev Sta El ev Sta El ev
.590004 3072.639.830002 3071 10.s9 3070.86

30.59 3070.96 3l-.08 3070.97 32.2 3070.97
35.83 3070.99 35,86 3070.99 36.51 307r
38.12 3070.42 4t.8t 3070.4L 42.25 3070.09
47.48 3069.78 49.24 3069.57 50.91 3069.44
57.27 3069.58 58.52 3069.63 61.75 3069.65
66.87 3070.t3 68.44 3069.76 7L.5 3069.82
79.36 3070.22 79.52 3070.23 8r.23 3070.93

Manning's n values num= 3sta n val sta n val sta n val.590004 .035 L0.59 .025 84.6r .025

Bank sta:-Left BiSl! Lengths: Left channel Right coeff contr. Expan.10.59 84.61 - 50 50 -50 
. i. ".t

Left Levee station= .56 Elevation= 3072.64
Right Levee station= 82.68 Elevation= 3071.45

CROSS SECTION

20Sta Eìev Sta Elev Sta Elev
10.72 307r.L8 lL.31 3071.18 30.72 307L.284t.57 3072.3 42.22 3072.58 42.44 3072.68
43.69 3072.59 44.79 3072.54 46.0s 3072.3
5L.25 3073.L7 52.55 3073.56 52.86 3073.51

3sta n val
52. 86 .O2S

Left Channel Right coeff Contr. Expan,50 50 50 .L .3
Elevation= 3072.99
El evati on= 3073 . 59

Sta El ev Sta El ev
14.68 3070.88 26.78 3070.95
32.75 3070.98 35.45 3070.99
37.L8 3070.62 37.8 3070.28
43.29 3069.65 45.7L 3068.9
52.73 3069.87 55.34 3069.58
65.4 3069.74 66.06 3070.1

74.67 3069.95 78.3L 3070.L6
82.74 3071,.44 84.6L 3071.2t

Sta Eìev Sta Elev
L0.26 3070.23 ].0.59 3070.a7
32.34 3070.28 32.39 3070.3
33.47 3070.53 34.46 3070.1

num= 18Elev Sta Eìev
3071. 9s.r-20003 3071,.t4

3070.27 30.82 3070.27
3070.6t 33.23 3070.6L
307L31_ 47.O3 307L.66

Ri thr
47.O3

stati on=
stati on=

nUm=
n val

.o25

Lengths:

.84
46. 98

sta n Vaì
47 .03 .025

Left channel Right coeff contr. Expan.
50 50 50 .1 .3
Elevatio¡= 3072.03
ElevalLion= 307!.77

Page 2



PULI-PL-4D1. rep

RIVER: Puli
REACH: PULI-HEC-RAS Rs: 750

INPUT
Desc ri pti on:
Station Elevation Data num= 27

Sta Elev Sta Elev Sta EIev Sta Elev Sta Elev.s900q4 J021.01.s4999s5 3070.964.9s9999 3070.23 10.2s 3069.3 ro.jl :ooõ.ã+
?7.Qt ?069.32 30.s9 306e.33 30.66 3069.36 ¡r.z¡ ¡oos.si ji.2é ãoog.iz
1L.4 ?06s.34 32.23 3o6e.L2 33.s4 3068.4 34.7s 3068.0i jl.ie 5oOi.¡s
3s-.42 )9A7.72 3s.61 3062.63 36.82 3067.oz 39.49 3066:tS co.aB :oÉø'.iz
!1.!4 ?066.73 44.4 3066.66 4s.34 3066.62 +s.os 3006.¡7 jo:gj tõ6t:¡i53.61 3068.82 55.58 3069.77

t'|annì ng ' s n va l ues num= 3sta n val sta n val sta n val.590004 .035 10.59 .025 55.58 .025

Bank sta:,Left Big!! Lengths: Left channel Right coeff contr. Exoan.10.59 ss. s8 50 50 -so .1 :3Left Levee stari on= . 56 El evati on= 3071. 12night Levee sration= 55.68 Elevàijon= 3ó60..82

CROSS SECTION

RrvER: Puli
REACH: PULI-HEC-RAS Rs: 7OO

INPUT
oesc ri ptì on :
station Eìevation Data num= 18

sta Elev sta Elev sta Eìev
.590004 3070.05.8499985 30704.959999 3069.28

l-1-.43 3068.28 30.59 3068.38 30.78 3068.38
36.96 3068.41 37.77 3068.4L 38.05 3068.41
40.1 3069.02 40.64 3069.06 43.O4 3069.23

t"tannì ng ' s n Va'l ues num= 3Sta n val Sta n Val Sta n val.590004 .035 10.59 .025 43.04 .025

Sta El ev sta El ev
10.25 3068.34 10.59 3068.28
30.96 3068.38 33.05 3068.39

38 . 5 3068 . 42 38 .76 3068 .42

Bank sta: Left Riqht Lengths: Left channel Rjght
10. s9 ß:o4 - so io -so

Left Levee Station= .56 Elevation= 3070.36
Ríght Levee station= 43.O4 Elevatjon= 3069.33

CROSS SECTION

ntven: puli
REACH: PULI_HEC-RAS

INPUT
Description:
Station Elevation Data num= L4

Sta E'ì ev Sta e l ev Sta e ì ev Sta e'l ev Sta el ev.7700043 3069.021.050003 3068.97s.330002 3068.22 rO.44 3067.,L ]lO.il tOøt.1i4L.59 3067.26 30.77 3067.35 33.42 3068.23 37.47 3069.58 37.69 ¡069.6i37.73 3069.63 37.74 3069.63 37.79 3069.6L 38 3069.44

Manni ng ' s n va1 ues num=
sta n val sta n val

.7700043 .035 10.77 .02s

Rs:600

laanning's n vaìues
sta n val sta

1.419998 .035 11.08

Bank sta: Left Right
1-1.08 67.23

Left Levee station=
Right Levee station=

CROSS SECTION

RrvER: Puli
REACH: PULI-HEC-RAS

Rs:650

num= 3
n vaì sta n va]
.o25 67.23 .025

Lengths: Left channel
49.99 49.99

1.3 elevation=
66. 1.1- E l evati on=

RS:550.01

coeff contr. Expan.

BiS!! coeff contr. Expan.49.99 .1 .3
3067.97
3066.7 4

3Sta n val38 .025

Bank sta:,Left Right Lengths: Left channe'l Rjqht coeff contr. ExDan.
, L0.77 38 s0 50 'so .i :tLeft Levee Station= .84 ¡levation= 3069.33

Ri ght Levee stati on= 37 .B E l evatj on= 3069 . 92

cRoss sEcTloN

RrvER: Puli
REACH: PULI-HEC-RAS

rNPUT
Descriotion:
statioil Elevation Data num= 37Sta El ev Sta El ev Sta E l ev Sta El ev Sta El evL.4!9998 3067.95L.690002 3067.95.790007 3067.AE 1l-.08 3066.24 11.4t 3066,i8L2.26 3066.1-8 3L.42 3Q66.28 32.11 3066.51 32.26 3066.56 33.37 ,066:i34.3L 3066.47 35 3066.45 35.51 3066.44 35.91 3066.43 36.23 3066:42

]q.19 lqqq.41 36.7L 3066.4L 36.8e 3066.4 37.0s 3066.4 37.L8 306È:437.?9 ?q66.39 37.39 3066.38 37.47 3066.38 38.63 3066.32 ++.OS ¡006.óS44.5! J0q6.02 47 306s.87 50.18 3065.67 s0.81 306s.67 s4.28 306i.64s4.6 30qs.69 59.66 3066.4L 60.29 3066.4 64.59 3066.46 66.OL iO66:59
66.74 3066.55 67.23 3066.54
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Eank sta:,Left BlSht Lengths: left channel Riqht coeff contr. ExDan.
. LL.29 76.85 50.01 s0.01 so:01 .1 :iLeft Levee station= L.2! Elevation= 3066.94Right Levee station= 69.23 elevai.ión= iooo.sr

CROSS SECTION

RIVER: Pu.ìi
REACH: PULI.HEC-RAS

INPUT

INPUT
Desc ri pti on:
station Elevation Data num=

Sta Elev Sta Elev
1.290001 3066.87 l-0.6 3065.23

32.O2 3065.46 34.02 3066.L2
39.58 3065.69 42.54 3065.52
61.1-1 3065.18 63.4L 3065.42

Mannjng's n Values num=
Sta n val sta n val

1.290001 .035 It.29 .025

Rs:500

RS:450

Des c ri Dti on :

statioh Elevation Data num=
sta El ev sta El ev

.840004 3065.8 9.93 3064.1"9
32.01 3064.53 35.47 3065.68

Manning's n values num=
sta n val sta n vaì

. 840004 .035 10.84 .025

Bank sta:,Lefr Bighr Lengths:
10. 84 80. 06

Left Levee station= !,02
nìght r-evee station= 35.85

CROSS SECTION

PULI-PL-4D1. rep

20
Sta elev sta Elev sta Eìev

r.1-.29 3065.11 l-s.02 306s.1-3 31.3 3065.21
34.74 3066.07 35.5 3066.02 36.06 3065.98
52.67 3065.0L 55.61 3064.94 58.87 3065.02
66.94 3066.26 69.12 3066.5 76.85 3066.2s

3Sta n vaì76.8s .025

10Sta El ev Sta E'l ev Sta E ì ev
l-0.84 3064.03 t5.72 3064.06 30.84 3064.1,4
35.99 3065.68 79.95 3066.31 80.06 3066.32

3sta n vaì80.06 .025

Left channel Risb! coeff contr. Expan.50 50 50 .1 .3
Elevation= 3066.19
E ì evati on= 3065 . 98

L4
sta El ev sta el ev sta E l ev

10.59 3062.96 1,5.64 3062.99 30.59 3063.07
36.s4 3064.28 37.66 3064.28 38.16 3064.28
38.74 3064.28 39.74 3064.25

Sta n val
39.74 .025

Left channeì nìqht coeff contr. Expan.50 50 -50 .1 '.3
Elevation= 3064.82
el evati on= 3064. 5

El ev sta El ev sta El ev
3061.89 11.8 3061-.89 15.64 3061.9L3062 31.43 3062.01 34.9 3062.193062.09 56.6 3062.44 59.95 3062.593063.21 74.0t 3063.34 76.42 3063.66

n Val
.o25

RrvER: puli
REACH: PULI_HEC-RAS

INPUT
DescriDtion;
statioiì Elevation Data num=

Sta Elev Sta EIev
. 590004 3064.739. 650002 3063.13

33.18 3063.93 34.2 3064.27
38.44 3064.28 38.62 3064.28

Manning's n Values num=
Sta n vaì Sta n Val

.590004 .035 L0.59 .025

Bank sta: Left Right Lengths:
L0.59 39.74

Left Levee Station= .56
Rjght Levee Station= 36.78

CROSS SECTION

RTVER:
REACH:

INPUÌ

Puli
PULI-HEC_RAS

Des c ri pti on :

station E]evation Data num= 20
sta Elev sta Elev sta

.590004 3063.652.629997 3063.29 10.59
30.59 3061.99 30.64 3061-.99 31.L9
47.76 3062.08 48.17 3062.O7 48.65
62.93 3062.69 70.86 3063.L3 73.!7

Itanning's n values
Sta n val Sta

.590004 .035 10. s9

Bank sta: Left Riqht
10. 59 76 .42

Left Levee Station=
Right Levee station=

CROSS SECTION

Lengths: Left channel Rìqht coeff contr. Expa¡.
50 s0 -s0 .1 l¡

. 65 E l evat.i on= 3063 . I
76.44 Elevation= 3063.87

RS: 400

num= 3
n val sta.025 76.42

RTVER: Puli
REACH: PULI.HEc_RAs Rsi 350

INPUT
oescri pti on :

Station Elevation Data num=
Sta Elev Sta Elev

. s90004 3062.s89.6s0002 3060.98
30.87 3060.92 3L.39 3060.93
42.L2 3060.98 44.2 3060.99
46.59 3061-.16 48.3 3061-.65

Manning's n values nun=
sta n val sta n val

.590004 .035 l-0.59 .025

20sta El ev sta El ev sta El ev
1-0.59 3060.81 15.64 3060.84 30.s9 3060.92
40.28 3060.97 40.49 3060.97 4i..9 3060.98
44 .45 3061- 44.7 3061 46 .12 3061
50.78 3062.37 52.57 3062.4I 54.86 3062.58

3Sta n Va]54.86 .025
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Bank sta: Left Right
10. 59 54.86

Left Levee Station=
Right Levee station=

CROSS SECTION

Lengths: left Channeì Riqht
s0 50 -50

.56 Eìevation= 3062.95
54,75 Elevation= 3062.91

PULI-PL-AD1. reo
coeff contr, eipan.

.1 .3

RrvER: puli
REACH: PULI-HEC-RAs R5: 3OO

INPUT
Description:
station Elevation Data num=

Sta Elev Sta Eìev
0 3061.57 .02 3061.57

.590004 3061. s19.650002 3059.91
3L.27 3060.08 33.4 3060.79
38.4 3060.95 38.77 3Q60.97

39.48 3060.99 39.58 3060.99
39. 83 3061 39.88 3061
51.89 3061.45 56,L8 3061.74
7t.24 306L.93 74.98 3061.56
82.09 3061.s6 84.61- 3061.s9

Manning's n values num=
Sta n val Sta n val

0 .035 10.59 .025

Bank sta: Left Right Lengths:
L0 . 59 84. 61

CROSS SECTION

RrvER: puli
REACH: PULI-HEC-RAS RS: 250

Bank sta: Left Right Lengths:
10.59 84.61

CROSS SECTION

RrvER: Puli
REACH: PULI-IIEC-RAS RS: 150

INPUT
Descriotion:
statioir Elevation Data num=

Sta El ev sta El ev
. 590004 3058. 682.629997 3058.32

30.59 3057.01 35.28 3058.58
37.87 3059.27 37.98 3059.27
38.25 3059.27 38.29 3059.27
38.4L 3059.27 38.42 3059.27
50.79 3059.66 s4.69 3059.94

Manning's n values num=
sta n val sta n vaì

.590004 .035 10.59 .025

42
Sta E l ev Sta El ev Sta El ev
.05 3061-.57.1L00006 3061,.56 .25 3061.55

1-0.s9 30s9.74 L5.64 3059.77 30.59 3059.85
34.61 3060.83 36.83 3060.9 37.83 3060.93
39.03 3060.97 39.22 3060.98 39.37 3060.99
39. 66 3061 39 .72 3061 39 .78 3061
40.49 3061-.04 48.86 3061-.24 49.36 3061.26
56.5 3061-.81 60.43 3061.98 61.66 306L.98
75.6 3061.51 76.81 3061.5 77.23 306L.5

3sta n val84.6t .02s

Left channeì Righ! coeff contr. Expan.50 50 50 .1 .I

Left channel Right
50 50 s0

coeff contr. Expan.

INPUT
oesc ri pti on :
Station Elevation Data num= 44Sta Eìev Sta Élev Sta Elev Sta Elev Sta Elev0 3060.49.4599991 3060.45.4700012 3060.45.4800034 3060.45.48999t9 3060.45.5 3060.45.5100021" 3060.44.s200043 3060.44.5299988 3060.44.5400000 3060.44
. 5500031 3060. 44. 5699997 3060. 44. s800018 3060. 44 . 59OOO4 3060. 449. 6sOOO2 3058 : S410.59 3058.67 L5.64 3058.7 30.59 3058.78 32.16 3059.3 36.64 3060.7936.84 3060.8 37.37 3060.82 37.81 3060.83 38.1"9 3060.84 38.52 3060.8538.8 3060.86 43.2 3061 49 306L.25 49.04 3061.25 49.18 3061.2650.09 3061.29 68.48 3062.01 68.83 3062.04 69.L4 3062.L8 og.e 306Z.ag74.55 3064.3L 75.48 3064.58 76.64 3064.48 77.L8 3064.25 78.52 3064.3878.99 3064.43 82.75 3064.62 82.97 3064.63 84.61 3064.72

wtannìng's n values num= 3Sta n val Sta n val sta n va]0 .035 10.59 .025 84.6L .025

Bank sta:-Left ßiS!! Lengths: left channel Right coeff contr. Expan.10.59 84.61 50 50 -50 .1- '.¡

CROSS SECTION

RrvER: Pu.l i
REACH: PULI-HEc-RAs Rs: 2OO

INPUT
DescriDtion:
statioh Elevation Data num= 44

sta El ev sta El ev sta E'ì ev sta El ev sta E ì ev0 3059.42 .01 3059.42 .02 3059.42 .0299 3059.42 .04 3059.42.05 3059.42 .0599 3059.41 .0699 3059.41 .08 3059.41 .Og ¡Oié.+r
.1100006 30s9.4L.1299973 30s9.41_.1600037 30s9.4.1900024 30s9.4.23000i4 i059.4
.2799988 3059.39.3499985 30s9.39.4599991- 3059.38 .590004 3059.362.619997 -¡óSg

10.59 3057.6 11.8 30s7.6 Ls.64 3057.62 30.59 3057.7 32.66 3058.ã938.33 3060.28 38.9 3060.29 40.11 3060.3 40.95 3060.3l- 41.56 3060:i142.02 3060.31, 45.72 3060.3 50.36 3060.31 55.03 3060.46 60.3 3060.is65.48 3060.72 69.96 3060.95 75.I7 306L.39 77.98 3061.19 78.54 306L.L780.89 3061.28 83.41_ 3061.4 84.42 306L.44 84.61 306t.46

Mannìng's n values num= 3sta n val sta n vai sta n val0 .035 10.59 .025 84.61 .O2s

27Sta Eìev
l-0.59 3056.91
37. 39 3059.28
38.07 3059.27
38.33 3059.27
38.44 3059.27

3Sta n Vals4.69 .025

sta E ì ev sta E'l ev
11.8 3056.92 L5.64 3056.94

37.55 3059.28 37.73 3059.28
38.14 3059.27 38.2 3059.27
38.36 3059.27 38.39 3059.27
42.O5 3059.27 46.38 3059.32
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I

I

I

I

I

Eank sta: Left Riqht
10.59 54.69

cRoss sEcTroN

RIVER: PU.I i
REACH: PULI-HEC-RAS

rNPUT

Lengths: Léft Channel50 50

Rs: 100

PULr-PL-AD1. rep

Coeff Contr, Expan.Risht
50

Desc ri pti on:
Station Elevation Data num=Sta Elev sta E]êv

.s90004 3058.439.650002 3056.83
30.s9 3056.76 33.31 3057,67
34.85 3058.04 35.02 3058.04
39.22 3058,L7 44.55 3058.35

Manning's n Values num=Sta n val Sta n va'l.590004 .035 10.59 .02s

Bank Sta: Left Right Lengths:
r.0.59 49:08

Left Levee statiÕn= .47
Right Levee stätion= 47,95

cRoss sEcTroN

RIVER: PU]i
REACH: PULI-HEC-RAS RS: 50

Manhing's n Valuès num=sta n va] sta n val
. 590004 . 035 1-0. 59 .O25

Bank sta:,Left Right Lengrhs:
10. 59 69. 5

Left Levee station= .65
Right Leveé station= 69,51

cRoss sEcTroN

RIVER: PU.Ii
REACH: PULI-HEC-RAS RS: O

INPUT
Descri pti on :

station Elevation Data hum=
Sta Elev Sta Eìev

. s90004 3057.939.6s0002 30s6. 33
30.s9 3056.26 33.62 3056.25
65.4L 3056.27 65.68 3056.28
67.s 3056.38 68.25 3056.4t

71.04 3056.55 71.53 3056.58
72.88 3056.63 74.OL 3056.6?

Manning's n values num--
Sta n Val Sta n Va'l

. 590004 . 035 1"0. 59 .02s

Left channel Rioht
50 50 -50
Elevation= 3058.6
Elevation= 3058,71

Coeff Contr. Expan.

23
Sta El ev Sta Elev sta E'lev

10.s9 30s6.41- 15.64 3056.44 30.5t 30s6:5i
32.68 3056.77 34.11 3056.85 35,L1 3056.91-
36.87 30s7.01 37.23 3057.03 37.53 3057.0s
48.75 3057.48 52.1- 3057.55 54.!7 3057.64
69.s 3057.72

3sta n val69.5 .025

Left channel Right coeff contr. Expan.50 50 -50 .l- '. ¡
Elevation= 3058.26
Eìevation= 3057,73

29sta EIev Sta Elev Sta Eìev
10.59 3056.16 L5.64 3056.19 27.01 3056.2s
36.85 3056.23 39.47 3056.22 65.16 30s6.26
66.26 3056.31 66.59 3056.33 66.98 3os6.3s
69.2 3056.45 69.37 3056.46 70.32 3056.51-

71,.73 3056.59 72.0L 3056.6 72.5 3056.62
8l-.07 3056.63 84.61 3056.62

sta n val84.61- .025

19sta El ev
r-0,59 3056.66
34.37 3058,02
35.17 3058.05
47.72 3058.52

3sta n val49.08 .02s

sta Elev sta Elev
L5.64 3056.69 27.01 3056.75
34.44 3058.02 34.66 3058.03
35.31 3058.05 35.43 3058.0s
49.08 3058.46

lNPUT
Descri Dti on :
statioh Elevation Data num=

sta El ev sta Elev
. 590004 3058.189.650002 3056. 58

30.97 3056.64 31,11 3056.69
35.85 3056.95 36.42 30s6.99
40.25 3tj57.2L 42.28 1057.29
58.03 3057.6 65.65 3057.69

,l

I

I

I Bank sta: Left Right coeff contr. Expan,10.59 84:6L .L '.3

SUMMARY oF MANNING'S N VALUES

River: Pu'l i
Reach

PULI.HEC-RAS
PULT-HEC-RAS
PULI-HEC-RAS
PULI-HÊC-RAS
PULf-HEC-R,AS
PULI-HÊC-RAS
PULf-HEC-RAS
PULI-HEC-RAS
PULT-HEC-RAS
PULI-HEC-RAS
PULT-HEC-RAS
PULI-HEC-RAS
PULI-HEC-FÁS
PULI-HËC-RAS
PULI-HEC-PÁS
PULT-HEC-RAS
PULI-HEC-RAs
PULI-HEC-RAS
PULT-HEC-RAS
PULI-HEE-RAS
PULI-HEC-RAS

River sta. n3

.025

.025

.025

.025
,025
.02 5
.025
.025
.025
.025
.025
. 025
. 025
.025
.025
.025
.025
.025
.025
.025
.025

Fage 6

nL

.03s

.035

.035

.035

.035

.03 s

.035

.035

.03s
,035
.035
. 03s
.035
.03s
.035
.035
.035
.03s
.035
.03 5
.035

1003. 6
950
900
850
800
750
700
650
600
s50. 01
500
450
400
3s0
300
2s0
200
150
100
50
0

nz

.025

.025

. 02s

.025

.025

.025

.025

.425

.025

.025

.025

. 025

.025

.azs

. 025

.025

.o25

.025
,025
. 025
.025



PULr-PL-AD1-. rep

SUMMARY OF RÊACH LENGTHS

River: Puli

rl

il

I

:l

I

I

I

Ri 9ht

53 ,6
50
50
50
50
50
50
50

49, 99
50,01

50
50
50
50
50
50
50
50
50
50

53.6 53.650 5050 5050 5050 5050 50s0 50s0 5049.99 49.99s0.01 s0.01
50 5050 5050 5050 5050 50
50 5050 5050 s050 5050 50

r-003. 6
950
900
850
800
7SO
7otj
650
600
550.01
so0
450
400
350
300
250
200
L50
1.00
50
0

.1 .3.1 .3.1 .3.1 .3.L .3.1- .3.1 .3,1 ,3.1 .3.1 .3.r .3.L .3.1 .3.L .3.1 .3.r .3.1 .3-L .3.1 .3.1" .3.1 .3

1003.6
950
900
850
800
750
700
650
õ00
550.0L
s00
450
400
3s0
300
250
200
150
100
50
0

River sta, Left channelReach

PULT-HEC-RAS
PULI-HEC-RAS
PULT-HEC-RAS
PULI-HEC-RAs
PULT-HEC-R,AS
PULI-HEC-RAS
PULI-HÊC-RAS
PULI-HEC-RAS
PUL¡-HEC-RAS
PULI-HEC-R,AS
PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAs
PULI-HEC-RAS
PULI-HEC-RAS
PUL]-HEC-RAS
PULX-HEC-RAS
PULT-HEC-RAS
PULT-HEC-RAs
PULI-HEC.RAS
PULT-HEC-RAS

suM¡¿nnv oF CoNTRACTTON AND EXPANSIoN COEFFTCTENTS
River: Puli

River sta. contr. Expan.eeach

PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAs
PULI-HÊC-RAS
PULI-HEC-RAS
PULI.HEC-RAS
PULT-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS
PULT-HEC.RAS
PULI-HEC-RAS
PULl-HEC-RAS
PULI-HEC-RAS
PULf-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS
PULI-HEC-RAS

I

I

I

I

I
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CITY OF LAS VEGAS
INTER.OFFICE MEMORAND UM

DATE: Å p
Novembar ro,Áfo

TOt
Land Þevelopment Scrvlces
Department of Public Works

Albert Sung,P.E. I
Flood Control Projecl
Daoarùnent of Public

SUEJECT¡ - | DralnasêSildyfor:
Gllfra Edge PODs 201 & 203 - Unlt 5
lslr¡ flambrlrloe Vll¡aa f fþmbrldoe Gmg¡lnol

GOPIE$ TO:
WN Nevada

Croæ Strcetc: 8EC of Grand Tebn Drlve & Pull Road
Flle Numben F:\Depot\DS N/lemos\OS450l A"doc Bart Andersor Dev0o
P¡rcel Numb¡r: 128-t3-110.016 CCRFC
Zonlns Actlonl TMF-39088 &WVR-39089
FEMAFhodZone IYES lNo X
Propo¡ad Silorm Dr¡ln I YES I NO X

N0v-10-2010 t,|ED 04:55 pil ctTy 0F LAs \/E0As FAN N0. 7023828551 P. 02/02

¿ttut

Englnelr

REMARKS:

The Þrainage Sü.¡dyfur $e su$ect project has been reviewed and:

b ænformancs lo all standards and he

approved to Clarlc Conhol

ls ændlüonallyapproved subjec-t to Claft County Fubllc Þepartment

The slte ls adjacent to or crosses ån o<istlng or proposed Qlad< County,Reg¡onal Flood Aon'rcil
ftisf¿fcf (CCRFCD) rnaster planned facility. Thereforc, CCRFCD coñcurrÇnce ts requlred pr rr to flnal
approvalqf the drainage study.

Tha slte is also adjacent to trê wEst half of Puli Road whldr le a Cla* County rlghtof-way. ' 'he

englneer mr¡st coordlnâb wlü Clarthunty Publlc lflorlrsand lncorporato any concems br
boundary cordltlong, CCPW concursncê b requlrcd prior to flnal acceptancs of lha study.

On the wast þoundary, accordlrg to the HEC-FAS Errhibtt,lhe"Min Ch Ef column shot , un'¡ven
bqttom eþvatons whlfi resutb ln uneven flor depths along the rlwr statlons, At onE polnt .River
Stallon 3+50.00), $re flow depür (or pondlng depth) behincl ha fiood wall ls 6.7'whldr ls nof
aæsptaþls, lt appearc that ttra e:dstlng grades ahng tho bad( of tlre proposed f,ood wall dc rs not
prwltle for pastlirte dnainage ln a aoutherly dlrec{ion. The englnccr is advlsed to rneetwiÜr I lood
Confol shff to rssolve thls bsue prior to the submlttel of the next addsndum.

The lmprwement plan lor Pull Roadhad been approræd Þy üre Crfy. thow the qpproved dt sÍgn of
rufi $C infonnation ae future) on the grading pfans. Lâbel with Clty of Las Vegas recorded plan

number arul i'dentfy sbrm draln systêm with síze and type (lnlcb) on ths grading plans.

miorq]
__ldl

-J
1.

m-l
,ctlon # I

-<

2: $400 I

-J1/- t/-/o



N0v-10-2010 HtD 04:54 pfl CITY 0F LAS VECAS FA){ N0, 7023828551

E¡ID OF RET'ARKIS
ays

P. 0t/02

5. The pmposed finlsh lloorsler¡atþns of lot 300 to Lot 307 along Gnnd Teton Dñware þelou he
corespondirg street elevaüons. Th€ botþm portion of the boundary well must provlde êighte Ðn

(1S) inches of Þeboard ard be consüuc{ed wlfi 8'-CMU b bc solË groubd. Reviee thr pet inent
debil secüon accodingly.

6. Shcat 9l: Ext€nd a propoced conøetê vallêy gutbr along üre east boundary northcrly to me rt
Btþhton Beaú Avenua.

7. Prlvab stæts must be publlc drahagp eascmonts. Providc a noþ on lhe gnadlng phns "Nol l: All
Privatt sFeeús are P.U.E., Publlc Sewer Easemerits and Puþlic Drainage Eascments to be privately
maintsined by üe l'lOA'.

8. The Englneer must provide a taþle on ihe gradlng plans that ahmæ a quantity eslim# of all
drainage improvernents w{hln RËlic Dmlnaga Easemcnts. All clnainage irnprpvemenû¡ withl l

Public Drainage Easements musl be þonded and lnspected.

L All drainage easemenF must bs public dra¡nage casaments to ba priw¡þly malntalned and c rmmon
lsts b be laþelod on the grading phne and b be decllcatcd ag sr¡c,h ln the lTnal map. The mir imum
widü for â puUlc tlnainago aa8€ment fs 10' lf the lÞyear flow i¡ la¡s than 20 CFS.

10. All flood wall must be "8'-CMU b be solid grouted'. Revlse all pertinent deËlls b show as su J't.

t{O'lE: Please be adviaad that all hnd ¡urfaoe area distr¡rbânoås over I acr€ or any areo adJar;ent to
a ruabr way must e ubmit to üe Nevah Dlvlslon of Envlnnmenþl Ptotecliott € "Notice lf
InÞnf to dischatgo that csrülTes a gtormu¡at¡r polluüon prcrcnton pfan has been dsve oped
and is maintainecl on sltË; for indusion in the Stormryaþr General Permit No. NVR100C 00, A
phased construction qnit in a contiguous suþdM¡lon ls consíde¡ed underconstruction r ntil all
strippcd ordísü.¡rbed surface areas have been oovernd by paylng, buiktlrg constn¡cüor or
planting. For¡nora inþrmation, ineludlng foms and applfcations see
h ttp : //n deo. nv. ggv/bwpc/sto H[_0 1 . htm or call (n ã) æ7.94;29.

i{OTES: Thls d¡¡inagÊ eü¡dy assume¡ tfiat the project will be mnsüt¡cted ln one phase. lf impro /êment
plans are Êubmitted to þrsak ffie projec* inb separaÞ phases, a drainagê study updak wlll Þe
rcquired br cactl phese addpssing the inledm conrli0on.

Any proposed public dralnaga easement wiürin a rcsidenüal suþrllvlsion must also be
dedbaled as a "COMMON LOT' to þe o¡necl and rnalnhined by the Homeowners
Associalion.

TIR/S:
AREA

Tl9Si/R59V13
F-13
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Vfnnevada
LETTER OF TRANSMITTAL

TO: City of Las Vegas

Dept. of Public Works

731 South Fourth Street

Las Vegas, NV 89101

ATTN: Mr. Robert Welsh, P.E.

No. Copies: Description

1 Addendum #1 to Update # 3 to Technical Drainage Study For Cliff's Edge PODS 201 & 203 - Unit 5
(a.k.a. Cambridge Villas / Cambridge Crossings)

1 Check # 04869973 For $400.00

COMMENTS:

MATERIAL SENT FOR THE FOLLOWING REASONS:

CHECKING:

OTHER:

APPROVAL: XXX YOUR FILES:

SENDER: WoeiY. Then, P.E.

ABOVE MATERIAL RECEIVED BY:

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS, NEVADA 89146-5148
TEL: (702)873-7550 F AX: 362-2597

PU BLIC WORKS DEPARTMENT TEL: (7 02) 247 -4020 FAX: (7 02) 247 -4262

DATE: January25,2011

PROJECT: Cliff's Edge - PODS 201 & 203 - Unit 4
(a.k.a. Cambridge Villas / Gambridge
Crossings)

W.O. NO.: 6335-5

BY MAIL:

FAX:

BY XXX PICK-UP:
MESSENGER:

FILING:

CC:

EXPRESS MAIL:

FEDERAL EXPRESS:
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(16/33)
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BASIN NANIE PER APPROVED TDS

FLOW vALUf (10 YRI100YR) tN CFS
PER APPROVED TDS

DIRECTION OF FI OW

BASIN DELINEATION PER APPROVED TDS

NEW BASIN NAN/E FOR PROPOSED SITE

NEW BASIN DELINEATION

FLOWIvIASTER StCTIONS

6
li

ii¡
til

5)
I

FLOW SUMMARY

NEW BASIN
NAME

BASIN
AREA (ac)

1O-YR
FLOW (cfs)

100-YR
FLOW (cfs)

2.88 4.4 9.2

B 0.99 1.6 3.6

U 1.24 1.8 eo

D 0.35 0.6 1.2

E 0.70 1.1 2.4

F 0.06 0.1 0.2

G 0.12 0,2 0.4

H 0.03 0.0 0.1

* Basin referenced from the approved Master Drainage Study for Cliffs Edge
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LEGENDS

329 UNIT 5 LOT NUMBER

1 +50.OO HEC.RAS STATIONING

T' WATER SURFACE EXTEND

River Sta QTotal
(cfs)

Min Ch El

{fr)

W.S. Elev

{ftl
Crit W.S.

lft)
E.G. Elev

lftl
E.G. Slope

(ftlfr)
Vel Chnl

(ftls)
Flow Area

lso ft)

Top

W¡dth

lft)

Froude #

chl

1003.6 t27 3070.44 3472.s6 3A7L.sI 3072.61, 0.404627 1.78 75.48 58. L0 0.27
9s0 1.27 3070.94 3472.5L 3472.57 o.aoa7t4 1..99 67.56 5t.82 4.29
900 127 307L.L8 3472.07 3472.47 3072.45 0.009698 5.02 26.48 35.40 0.99
8s0 r27 3068.90 347L.36 3074.47 3071..44 0.000667 1.61 79.3A 74.70 0.27
800 L27 3069.s6 3070.93 3070.93 3071.28 0.009813 4.82 27.26 38,57 0.98
750 t27 3066.37 3069.62 3068.07 3069,69 0,000909 2.L3 60.02 46.86 0.32
700 L27 3068.28 3069.L9 3069.19 3059.s6 0.009813 4.93 26.91 37.03 0.99
6s0 t27 3467.25 3068.12 3068.32 3068.84 0.01-9ss2 6.96 19.33 27.19 1.40
600 L27 306s.64 3066.50 3066.7s 3A67.27 0.058891 7.04 18.17 s4.08 2.12

ss0.01 tz7 3064.94 346s.76 306s.82 3066.12 0.01s069 4.82 26.96 51.54 t.t6
s00 L27 3064.03 306s.08 306s.10 306s.s4 0.00991s s.60 24.27 28.75 1.03
4s0 L27 3062.96 3063.74 3464.O2 3064.69 0.030211, 8.00 76.75 26.38 1.70
400 L27 3061.89 3062.s1 3062.67 3063.05 0.030352 s.94 27.8s sl.22 1..59

3s0 127 3060.81 3061.ss 346L.62 306L,98 0.01528s s.33 24.60 4L.48 L.19
300 127 3059.74 3464.72 3060.83 3061.27 0.0L2822 6.09 22.2s 28.L7 1.1s
250 127 30s8.67 30s9.48 3459.74 3060.34 0.025998 7.63 17.60 26.66 1.59
200 L27 30s7.60 3458.47 3058.66 30s9.18 0.019394 6.95 19.38 27.22 1.39
1s0 127 30s6.91 30s8.18 3457.97 34s8.47 0.00480s 4.43 31.00 30.68 4.74
100 127 30s6.66 3057.83 3457.72 30s8,18 0.005s20 4.89 27.95 29.83 0.8s
50 L27 30s6.41 3057.43 3057.43 3057.77 0.010s89 4.75 27.98 42,33 1.01
0 r27 30s6.16 30s6.89 3456.76 3057.42 0.00s299 2.96 43.s8 78.12 0.69
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