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Flood Contro Project Manager
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SUBJECT: [

Drainage Study for:

COPIES TO:-

- Elementary School at El Campo Grande & Bradley

Clark County School District

Cross Streets:

NWC of El Campo Grande Avenue and
Bradley Road

Nevada By Design, LLC

FILE NO. | F\Depot\DSMEMOS\DS2748B.doc

JMA Architecture Studios

Parcel Number: | 125-25-302-001

Cheri Edleman, P.E. DEVCO

S FEMATEIood Zone#5| YES | No X
»Proposed; sﬁ*n‘“i‘fnra aing| YES X | No

Zoning Action:

| '1“ Submittal | 7/25/2000 "8/8/2000 See Comments Below T NG
_ 2" Submittal 9/25/2000 10/5/2000 See Comments Below NC -
TOTAL FEES NG
\ REMARKS:

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

is acceptable in concept subject to confonnance to all City standards and the
following conditions.

X must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Control District concurrence

1. (Repeated from previous memo) Leon Avenue is designed to be raised approximately 3’ at Station

13+30 (Sheet C5.01). Grading to the west must be shown how to tie the proposed fill back to the
existing grade in adjacent property. A notarized letter of permission for offsite grading and the
proposed fill in Leon Avenue must be obtained from the adjacent property owners prior to final
acceptance of this study.

{Clarification) Per site visit by City of Las Vegas Flood control staff on 10/5/00 this site is
undergoing mass grading. The resolution of this comment may affect the grading in progress. tt
appears that an offsite drainage basin will impact the west side of Leon Avenue. The proposed
retaining/screen wall on the west R/W line of Leon wiil block these flows. Address how these flows
will be routed. Provide additional information on the grading plans to show positive drainage.
Drainage along the back of the lots adjoining Leon will not be allowed without consent from the
property owners affected and public drainage easements to be privately maintained.

. The grading plans show the intersection of Leon and El Campo Grande to be raised approximateiy

one foot blocking offsite flows and the entrance to the existing drainage facility at the same comer.
In addition, street plan and profiles in sheet C5.03 show a low point in Ei Campo Grande at
station10+65. Address how these flows will be routed and show existing or proposed inlets for the
existing drainage facility.



. (Repeated from previous memo) /n sheet C4.03, the proposed drainage intends to sheet fiow onto
the future parcel to the east adjacent to Bradley Road. As stated in the study, the undeveloped
portion will be parcefed out, a public drainage easement to be pnivately maintained must be
granted in the future parce! to perpetuate onsite drainage. The parcel map must provide for the
drainage easement. The parcel map will not be recorded withouit the easement.

. Storm drain construction details *Storm drain outlet transition” and *Connection of PVC storm drain
laterals to RCP main lines” show 18 to 24 inch storm drain lines while the utility plans show an -
onsite 8" storm drain line. Correct discrepancy.

. Typical Street section shows 2% minimum street slopé from the curb and gutter to the street
centerline in Corbett. Street capacity sections in the dramage study show standard street cross
sections with normal crown. Correct discrepancy.

. Depth of flow calculation section A-A for Corbett shows Q100 water surface elevation above the -
back of sidewalk. Provide a stem wall six inches above Q100 water surface elevation at back of
sidewalk for erosion control.

END OF REMARKS T/R/S: T19S/R60E/25

AREA G-25
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: E| Campo Grande Avenue and Bradley Road Elem. School Date 9/21/00

Location of Development: a) Descriptive_Northwest comer of El Campa Grande Avenue and Bradley Road

b} Sect. 25 Twn 195 Rng__ 6QE

Name of Owner _Clark County Schoo! District Assessors Parcel No.:  125-25-302-001

Telephone No.: __ (702) 799-7600 Facsimile No.:__ {702) 799-7716

Address: 4828 South Pearl Street

Las Veqas, Nevada 89121

Contact Person - Name:__ Mark G, Wittgraf, P.E. Telephone No.: _(702) 938-1525
Firm: Nevada By Design
Address: 1830 East Sahara Avenue, Suite #209, Las Vegas, Nevada 89104

Type of Land Development/ Land Disturbance Process:

Rezoning X | Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map Building Permit

1. Total Cwned Land Area: At Site:__ 17 acres Being Developed/Disturbed: 17 acres

2. Is a portion or all of the subject property located in a designated
FEMA Flood Hazard Area? YES

3. Is the property bordered or crossed by an existing or proposed Clark
County Regional Flood Control District Master Planned Facility? YES

4. Proposed type of development (Residential, Commercial, efc.)? Commercial_{school site)

5. Approximate upstream land area which drains to the subject site? +/-1000 acres

6. Has the site drainage been evaluated in the past? @ NO If yes, please identify
documentation:_“Technical Drainage Study for The Ridge II" by deRoulhac Consulting, July 1998, City of Las
Vegas approval in September 1998.

7. If known, please briefly identify the proposed discharge point (s} of runoff from the site:
Corbelt Si. east across Bradley Rd., Bradley Rd. south across El Campo Grande, thru exist. Drainage esmt's
south on El Campo Grande thru the Sunset Hills subdivision.

8. Briefly describe you} proposed schedule for the subject project; A.S5.AP.

it thisform as part of the required drainage study fo the iocal entity which
s jurisdiction over the subject property. This form may provide sufficient information
serv;e’as the Conceptual Drainage Study.

Re@iew and concurrence of the Clark County Regional Flood Control District is Required.

Revision Date

Local Entity File No.

Engineer's Seal

REFERENCE: STANDARD FORM 1
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Nevada By Design

1830 E. Sahara Avenue

Suite 209

Las Vegas, NV 89104
Tel: 702-938-1525
Fax: 702-938-1530

September 25, 2000

City of Las Vegas
Department of Public Works
731 South Fourth Street

Las Vegas, Nevada 89101
Atin: Mr. Randy Fultz, P.E.

RE: Technical Drainage Study for the Elementary School at El Campo Grande Avenue and
Bradley Road

Dear Mr. Fultz:

This letter is in response to your comments dated August 8, 2000, regarding the above referenced
project.

CITY OF LAS YEGAS COMMENTS

Aomment 1 In Sheet C4.03, the proposed drainage intends to sheet flow onto the future
parcel to the east adjacent to Bradley Road. As stated in the study, the
undeveloped portion will be parceled out; a public drainage easement to be
privately maintained must be granted in the future parcel to perpetuate onsite
drainage. The parcel map must provide for the drainage easement. The parcel
map will not be recorded without the easement.

Response | Noted.

/ Comment 2 The proposed school building is set at 102.24 and will be more than 2’ of fill
above existing grade. Acknowledgement and approval from City of Las Vegas
Current Planning Department must be obtained prior to final acceptance of this
study.

Response 2 Noted. We have received acknowledgement and approval enclosed in Map Pocket
No. 1 is a copy of the approved plan from the City of Las Vegas Current Planning

Department.




Comment 3

Response 3

Aomment 4

Response 4

/éomment 5

Response 5

/Comment 6

Response 6

-/Comment 7

Response 7

Neon Avenue is designed to be raised approximately 3’ at Station 13+30
(Sheet C5.01). Grading to the west must be shown how to tie the proposed
fill back to the existing grade in adjacent property. A notarized letter of
permission for offsite grading and the proposed fill in Neon Avenue must be
obtained from the adjacent property owner prior to final acceptance of this
study.

There is no development with the exception of a single family home that fronts
Calverts Street. The high point on Leon Avenue will have no impact on this property.
A wall will be constructed along the back of sidewalk on the west side of Leon
Avenue per an agreement between the property owners and the School District as a
condition of the final zoning action. The proposed wall will be a combination 6'
screen/retaining wall constructed per City of Las Vegas Std. Detail B-101 as shownin
Appendix C.

Standard Formn 1 must be revised to show correct location of development. -

Noted. Standard Form 1 has been revised and is included with this Addendum No. 1.

Provide a legend and list of abbreviations on the plans.

Noted. A 24" x 36" blueline of the cover sheet that includes a legend and list of
abbreviations is provided in Map Pocket 2 of this Addendum. A revised drainage
basin map is included in Map Pocket 1.

The parking area inside the site at the corner of Corbett Street and Leon
Avenue needs to be elevated to drain south to the internal valley gutter.

Noted. See revised Sheet C4.01 and revised grades in the parking area to provide
positive drainage to the proposed concrete valley gutter.

Hump the driveways at El Campo Grande Avenue 6" above the Q0 flow depth.

The driveways on El Campo are for school bus ingress/egress from the designated
drop off area, the driveway cannot be “humped” for this reason. The school district
busses pick-up and drop off the students at the interior driveway curb. Consequently,
there is no pedestrian traffic in this driveway.



Additionally, per the revised flow hydraulic calculations, the flows from the east on El
Campo Grande Avenue are conveyed to the 10’x 4' RCBC. The revised hydraulic
capacity calculations in appendix C indicate the Q100 are contained within the street

section.
/Comment8 On Standard Form 4 use a S-minute minimum for the final Time of
Concentration (ST5D and ST6D). Correct the flow calculations accordingly.
Response 8 Noted. Standard Form 4 has been revised using a S-minute minimum for the final
time of concentration for the basins listed above, and all others less than 5 minutes.
Refer to Appendix B for the revised flow rates and hydraulic capacity calculations,
revised Tables 2 and 3 and Standard Form 4.

If you have any questions or comments, please don’t hesitate to call this office at (702) 938-1525.

Sincerely,

NEVADA BY DESIGN

Y

Mark G. Wittgraf, P.E.
Senior Engineer



APPENDIX A

Excerpts From Previously Approved Drainage Studies
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FLOOD HYDROGRAPH PACKAGE (HEC-1) * .

U.5. ARMY CORPS OF ENGINEERS -

I SEPTEMBER 1990 - * HYDROLOGIC ENGINEERING CENTER .

VERSION 4.0 * * 609 SECOND STREET *

. . DAVIS, CALIFORNIA 95616 .

' RUN DATE 07/09/1998 TIME 09:23:28 . (916) 756-1104 .
. .
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF ~AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

EXISTING COMDIT7ONS
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20
21
22
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24
25
26
27
28

29
30
31
32
3

34
35
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37
38
g
40
41

HEC-1 INPUT

ID  THE RIDGE II -- EXISTING OFFSITE HYDROLOGY

ID  EXOFF.DAT

ID SE CORNER OF TROPICAL AND BRADLEY IN LAg VEGAS, NV
ID  JULY 1998

iID  MCARREN AIRPORT PRECIPITATION DATA

*DIAGREM

IT 5 oo
IN 5

10 5

JR FREC 0.57 1.00

* wahrbadAte

KK  OFF-A

KM  AREA TRIBUTARY TO WEST EDGE OF EAGLE CREEK ESTATES SOUTH SITE
BA .16125

B 2.717

BC  0.0000 0.0200 0.0570 0.0700 0.087Dp 0.1080 0.1240 ©0.1300
PC 0.1300 0.1300 £.1300 0.1330 0.140¢ 0.1420 0.1480 ©0.1%580
PC 0.19G0 0.1970 0.1990 0.2000 ©.2010 0.2040 0.2140 00,2290
PC  0.2510 0.2560 0.2700 0.2780 ©.2810 0©.2830 0.2950 0.3220
PC 0.4990 0.5%00 0.7100 0.7440 0.7810 0.B8320 0.8190 0.8350
PC D.BEOD 0.9680 0.8760 0©.8880 0.9100 0.9260 0.9370 0.9500
PC 0.9820 0.%850 0.9870 0.98%0 0.5900 0.9930 0.9930 0.99%40
PC 0.9980 0.9990 1.0000

LS ] 82.8

th 1.680

&+ dtgdaddded

KK SCHOOL

KM FUTURE BCHOOL SITE ON 5W CORNER OF BRADLEY AND CORBETT
BA .01563 ,

LS 0 05

U 0.452

* AEARETRAARE

KK EX-ECS

KM EXIST SITE FROM EAGLE CREEX SOUTH DRNG STUDY
Ba  .02703

Ls Q 8s

up 4219

* hAvhddRrhg

KK INFAWN
KM TOTAL EXIST FLOW EXCLUDING TROPICAL PKWY
HC 3

* dhnddntunsg

KK  OFF-B
KM TROPICAL PKWY WEST OF BRADLEY RD
BA  .28844

LE 0 Bl.1

U 2.498

AW EANRERE

0.1300 ©0.1300
0.1720 0.1610
0.2410 0,2430
0.3520 0.4090
0.8510 0.8560
0.9700 0.9760
0.9950 0.9980

PAGE



L

HEC-1 INPUT PAGE 2
i_ LINE ID.ovven- ) PO 2....... A 4.0 5., [ -, Fieiann B....... | P 10
; i
42 KK OFF-C
' 43 KM  BRADLEY ROAD NORTH OF TROPICAL PARKWAY

a4 BA .14063
45 LS 0 84.6
a5 UD  1.385

* wEARETRE RN
47 KK BRTROP
48 M  BRADLEY AND TROPICAL INTERSECTION
49 HC 2

* NEERERANER
50 KK OFFNO
51 K4  EXISTING OFFSITE AT BRADLEY RD / BIG FAWN AVE ({CORBETT) FROM NORTH & WEST
52 HC 2

(B 22 :11 22234
53 KK  OFF-D
54 KM  EL CAMPO GRANDE WEST OF BRADLEY (BEFORE SUNSET HILLS INTERCEPTION)
55 BA 1.5781
56 LS 0 82.2
57 UD 3.400

* wrhhbkkrkd

58 KK SUNHIL
59 KM  FLOW ACCEPTANCE FROM EL CAMPO GRANDE INTO SUNSET HILLS UNIT 4 SUBDIVISION
60 K¢ (INTO TWO 20-FT EASEMENTS @ 96.6 CFS EACH, AND ONE 54-IN RCP @ 147.8 CFS,
61 KM  PER SIRMIT ENGINEERING REPORT - 19%94)
62 DT  SUNHO
63 DI 0 300 341 400
64 Do 0 300 341 3
* AR AA SRS d
65 KK FLOSPL
66 kM  FLOW SPLIT AT EL CAMPQ GRANDE / BRADLEY
&7 KM  DIVERSION BASED ON RATING CURVE FROM HEC-RAS FLOW SPLIT ANALYSIS
(1] M DIVERSIONTOBRADLEYSOWHANDELCAMPOGRANDEBAST
69 K4 UNDIVERTED RUNOFF WOULD GO NORTH ON BRADLEY
T0 DT SPLIT
71 DI 0 ao T0 100 143
72 Do 0 0 1 -] 30
LR 2 21 I T YT}
73 KK TOTOFF
74 KM  TOTAL OFFSITE Q AT BRADLEY / CORBETT
15 HC 2
A mhdReRAdre
76 KK EXSITE
77 kKM  EXISTING SITE
78 BA .02964
79 LS ] 85
80 uD .313
81 zz
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SCHEMATIC DIAGRAM OF STREAM NETWORK

{V} ROUTING {--->) DIVERSION OR PUMP FLOW
{.) CONNECTOR {<---} RETURN OF DIVERTED CR PUMPED FLOW
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EXSITE

RUNOFF ALSO COMPUTED AT THIS LOCATION
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FLOOD HYDROGRAPH PACKAGE (HEC-1}  *
SEPTEMBER 1990 *

VERSION 4.0 .

]

RUN DATE 07/09/1398 TIME 09:23:28 *
-

et 2 eI T T R A R R R S L A bt

THE RIDGE II ~- EXISTING OFFSITE HYDROLOGY
EXOFF . DAT

SE CORNER OF TROPICAL AND BRADLEY IN LAS VEGAS, NV
JULY 15396

MCARREN AIRPORT PRECIPITATION DATA

.57 1.00

B8 10 QUTPUT CONTROL VARIABLES
IPRNT § PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL G. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATIGN INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NO 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 18 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATIOR FEET
FLOW ' CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREAR ACRES
TEMPERATURE DEGREES FRHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

A b A S AL L LS R A SRRl Rl L L o

*

* U.§. BRMY CORPS OF ENGINEERS -
* HYDRQLOGIC ENGINEERING CENTER *
* 608 SECOND STREET *
- DAVIS, CALIFORNIA 95616 >
L4 (916] 756-1104 -

LAL LSRR R A AL AR A AR LR S bR TRy PRy S g



FLOWS 18 CUBIC FEET PER SECOND, AREA IN SQUARE MILES

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
k1
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

ERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00

ROGRAPH AT OFF-A .16 1 FLOW 15, 45.
TIME 5.58 5.33

ROGRAPH AT  SCHOOL .02 1 FLOW 4. 1.
TIME ‘3.92 3.92

ROGRAPH AT  EX-ECS .03 1 FLOW -, 21,
TIME 3.92 3.83

COMBINED AT  INFAWN .20 1 FLOW 8. . 54,
TIME T 5,17 5.17

OGRAPH AT OFF-B .29 1 FLOW 18. 56,
TIME 6.42 6.25

ROGRAPH AT oFp-¢ 14 1 FLW 17. 48.
TIME 5.08 §.00

COMBINED AT  BRTROP .43 1 FLOW 0. %1.
TIME 5.58 5.50.

COMBINED AT  OFFNO .63 1 FLOW 48. 142,
TIME 5.42 5.33

“SROGRAPH AT OFF-D 1.58 1 PLOW 'ER 252.
TIME 7.25 7.17

ION TO SUMHQ 1.58 1 FLOW B3, 252,
TIME 7.2% 7.17

OGRAPH AT  SUNHIL 1.58 1 FLOW ©oa. 0.
TIME .08 .08

10N TO SPLIT 1.58 1 FLOW 0. 0.
TIME .08 .08

AT  FLOSEL 1.58 1 FLOW 0. 0.

TIME .08 .08

INED AT  TOTOFF 2.21 1 FLOW 48. 142,
TIME 5.42 5,33

RAPH AT  EXSITE .03 1 FLOM y. 26
TIME 1,75 3.75

ORMAL END OF HEC-1 =%»
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. * * +
FLOOD HYDROGRAPH PACKAGE (HEC-1) + . U.S. ARMY CORPS OF ENGINEERS .
SEPTEMIER 1330 * *  HYDROLOGIC ENGINEERING CENTER =
- VERSION 4.0 * * 603 SECOND STREET *
* * DAVIS, CALYFORNIA 95616 *
RUN DATE 07/03/1938 TIME 05:48:29 + * (91€} 756-1104 -
. . .
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (3AN 73), HEC1GS, HECIDB, AND HEC1KW.

[

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -BAMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT? VERSION
NEW CPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FPREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMDT INPILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT

iD....... l....... 2....... [ I ... ... S ..., 6....... T, 8,....... 9. ... 10
*DIAGRAM

ID THE RIDGE I1I

ID FILE NAME: Ridge.dat

ID  SE CORNER OF TROPICAL AND BRADLEY IN LAS VEGAS, NV

ID  MAY 1998

ip

ID  EXTRACT FROM THE CITY OF LAS VEGAS NORTHWEST NEIGHBORNOOD AREA PLAN

1D FOR THOSE AREAS DRAINING To BRADLEY/EL. CAMPQ GRANDE & BRADLEY/CORBETT + SITE
1D FOR ULTIMATE DEVELOPED CONDITIONS ONLY.

ID

iDp DEVELOPED CONDITION SITE AND EAGLE CREEK SQUTH SITE ADDED TO:

ID NORTHWEST NEIGHBORHOOD STUDY AND CITY-WIDE HYDROLOGY STUDY UPDATE

ID  FOR: THE CITY OF LAS VEGAS

1D

1D AUGUST 1997

ID  REFERENCE NUMBER: 51300

i

ID EXTRACTED FROM AREA PLAN HEC1 FILE: ULTWEST3.DAT

ID WEST YRIBUTARY OF THE UPPER LAS VEGAS WASH

io MODEL FOR AREA DOWNSTREAM OF THE KYLE CANYON DETENTION BASIN AND

1D WITHIN THE CITY COF LAS VEGAS CORPORATE BOUNDARY

m

1D FUTURE CONDITION, EXISTING AND PROPOSED FACILITIES AND ULTIMATE LAND USE
()

ID REGIONAL FACILITIES FOLLOW "ADDENDUM #2 TO KYLE CANYON DETENTION BASIN
1D OUTFALL FACILITIES®, ALTERNATIVE 1D, BY: VIN NEVADA, DATED: MARCH 1997,
ID  WITH THE EXCEPTION OF A FLOW SPLIT AT CENTENNICAL AND U.S. $5.

ID {COMNECTING RCHE 0066 AND RCHO 0097, AND THE REALIGNMENT OF RCHE 0000} .
b0))

ID SPECIAL NOTES:

1D

10 1. INTERPOLATION BETWEEN FLOWS WAS COMPLETED TC OBTAIN THE MOST ACCURATE
b FLOW FOR EACH TRIBUTARY AREA AT EACH CONCENTRATION POINT.

ID 2. IT SHOULD BE NOTED THAT AT CENTENNIAL AND US 95 THE FIRST 2500 CFS
D 1S DIVERTED TO THE EAST IN THE CENTENNIAL CHANNEL, THEREFORE NO FLOW
fin WILL DRAIN SOUTH ALONG US $5 UNTIL THE TOTAL FLOW AT CENTENNIAL AND
b US 95 REACHES 2501 CFS.
ID 3. THE TRIBUTARY AREA TO THE RANCHO DETENTION BASIN (-11 SQ. MI.) IS NOT
Db CONSIDERED WHEN CALCULATING THE DARF FOR FLOWS IN ANN RD. DOWNSTREAM
ip OF THE DETENTION BASIN.
ID 4. THE PEAK FLOW ALONG US 95 UPSTREAM OF THE RANCHO DETENTION BASIN AND
D THE PEAK STAGE IN THE DETENTION BASIN IS OBTAINED FROM HEC-1
10 MODEL RCHOPK3.DAT. THAT HEC-1 MODEL CONTAINS A REVISED STORM
ip CENTERING THAT IMPACTS THE PREVIOUSLY MENTION AREAS.
ID S. TO OBTAIN THE PEAK 100-YEAR FLOWS IN THE CENTENNIAL CHANNEL EAST OF
D US 95, HEC-1 MODELS CENTPK3.DAT AND CENTPKS .DAT SHOULD BE USED. THESE
ID MODELS ALSO CONTAIN REVISED STORM CENTERINGS THAT IMPACT THE
iDp PREVIOUSLY MENTIONED AREAS. PEAK 10-YEAR FLOWS FOR THE CENTENNIAL
iDp CHANNEL ARE OBTAINED FROM ULTWESTA.DAT AND ULTWESTS . DAT.
ID 6. ALL DIVERSIONS TO PROPOSED RCP'S ARE DIVERSIONS TO 10-YEAR FACILITIES
ID PROPOSED IN THIS STUDY. 1IF A DIVERSION TO A 1¢-YEAR FACILITY OCCURS
iD AT A STREET INTERSECTION WITH A SURFACE FLOW SPLIT THER THE 10-YEAR
1D FLOW IS DIVERTED TO THE PROPOSED FACILITY FIRST AND THEN THE
ID

REMAINING FLOW IS CONSIDERED FOR THE SURFACE

FLOW SPLIT, BUT THIS IS

PAGE
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LINE

54
55
56
57
S8
55
60
61
62
62
64
65
66
67
68
69
70
11
72
73
74
15
76

77
78
79
80
Bl
82
&3
84
as
33
87
88
89

20
91
92
93
9
$s
96
97
98
%5

PC

*8R88383833

*8R 3228538 K

HEC-1 INPUT
....... . Y T Y P
ALL DONE WITH ONE SET OF DI-DQ CARDS OR ONE DIVERSION.
7. ONLY 10-YEAR FLOWS FROM SUBBASINS PT3AA2 AND PTZAAl ARE BROUGHT INTO
THIS HEC-1 MODEL. THIS IS ACCOMPLISHED USING A MULTIPLAN RUN WITH
JP AND KP CARDS, 'FOR THE 100-YEAR FLOWS IN ANN RD. PLAN 1 SHOULD BE
USED, FOR THE 10-YEAR PLAN 2 FLOWS SHOULD BE USED.
8. DUE TO THE NUMBER OF DIVERSIONS AND THE FACT THAT TRIBUTARY AREA IS
NOT CARRIED WITH A DIVERTED FLOW, IT MAY BE DIFFICULT TC DETERMINE THE
CORRECT DRRF TO USE FOR CERTATN CONCENTRATION POINTS, HOWEVER, AS A
GENERAL RULE TRIBUTARY AREA WAS NOT MANUALLY CARRIED WITH A DIVERTED
FLOW UNLESS THE AREA WAS GREATER THAT 1 SQUARE MILE. ADDITTONALLY,
IN SOME AREAS THE TRIBUTARY AREA FOR A DIVERTED FLOW WAS ESTIMATED
BASED ON THE AMOUNT OF THE TOTAL FLOW DIVERTED.
JR CARD RATIOS REFRESENT DEPTH-AREA REDUCTION FACTORS {DARF'’S)
140-YEAR, 6-HOUR STORM, SDN3
DARF RATIOS FOR AREAS OF 0, 1, 2, & AND 10 SQUARE MILES FOR 100-YEAR
DARF RATIOS FOR RAREAS OF 0, 2, 6 AND 10 SQUARE MILES FOR 10-YEAR
[ 00
¢ 0
5 ¢ ]
PREC 1 0.97 0.83 0.9 Q.86 0.57 0.53 0.513 0.4%
ANN2C1
0.12
2.714
0.000 0.020 0.057 0.070 ¢.087 0.108 0.124 0.130 0.130 0.130
0.330  0.130 0.130 0.133 0.240 0.142 0.148 @.158 G.172 0.181
0.1%0 ©.1%7 0.19% 0.200 0.201 0.204 0.214 0.228 D.241 0.249
06.251 0.256 0.270  9.278 0.281 D.-283 0.295 0,322 0.252 G.409
0.49%9 0,590 D.710 0.4 0.781 0.8312 0.81% 0.835 0.851 0.856
0.860 0.8ce 0.876 0.g88 0.910 0.926 0.937 0.950 0.970 D.9786
G,982 0.985 0.9687 ©.98% 0.9%50 ©0.993 0.993 0.994 0.995% 0.958
0.998 0.98%  1.000
0 82.6
.257
DANNZCL
FLOW SPLIYT AT TORREY PINES AND AZURE
DIVERT FLOW TO TORREY PINES
REMAINING FLOW CONTINUES EAST IN AZURE
CROWN NOT HELD IN EITHER STREET
DIVERT FIRST 33 CFS TO PROPOSED 42" PIPE IN TORREY PINES
MINIMIM 1 CFS WILL REMAIN TG AVOID ZERC FLOW
DANNZC3
0 11 34 133 533 1033
0 10 33 82z 287 578




LINE

100

192

102
104
105
106
107

=
b=}
(=3

108
109
110

111

113
114 -
115
116
117
11g
119
120

122
123

124
125
12¢

127

128

13¢
131

KK  RD2C1
KM ROUTE TOQ ANN2C2
RX 2600 0.0058 0.902

*

KK ANN2C2

BA 0.12

PB 2.774

LS a B81.7
uD 0.251

-

KK cacz

KM COMBINE RD2C1 & ANN2C2
HC K4

¥ RETRIEVE FLOW DIVERTED AT TORREY PINES AND AZURE (ANN2CL)

HEC-1 1mpuT

[ TRAP 50

REMAINING FLOW CONTINUES EAST IN AZURE

DIVERT FIRST 31 CFS TO PROPOSED 42* RCP IN JONES
MINIMUM 1 CPS WILL REMAIN TO AVOID ZERO FLOW

131 531 1031
80 256 596

KK  DANN2
KM FLOW SPLIT AT JONES AND AZURE
KM DIVERT FLOW TO JONES

KM

KM CROWN NOT HELD IN EITHER STREET
L

™

DT DANN2C4

pI o 1 32

Do 0 10 3

-

L]

KK DANN2C3

DR DANNZC3

.

KK RDAN2CA

KM ROUTE TO ANN2C3
RK 1320 0.0038 Q.02

*

KK ANN2C3

BA 0.11

PR 2.774

LS 1) 80.5
UD  0.254

*

KK rLax

KM COMBINE DANN2C3 & ANN2C3

HC 2

*

] TRAP 70



LINE

135
136
137
138

140
141

142
143
144

145
146

148
149
150

182
153
154
165

156
157
158

159
169

166
167
168

HEC-1 INBUT

KK 2D2C3

KM DIVERT FIRST 57 CFS TO PROPOSED 48" RCP IN TORREY PINES
KM REMATINING FLOW CONTINUES EAST IN TROPICAL

KM MINIMUM 1 CFS WILL REMAIN TO AVOID ZERO FLOW

DT DANHZD1

DI o 11 &8 150 500 1000

DQ 0 10 57 57 57 57

*

KK R2C2

¥ ROUTE TO ANN2C4

RK 2440 0.0041 0.02 0 TRAP 70 2
*

KK DANNZC4

KM RETRIEVE FLOW DIVERTED AT JONES AND AZURE (ANN2C2)
DR DANN2C4

KK RDAN2C4

KM ROUTE TO ANN2C4

RK 1320 0.p03e 0,02 0 TRAP 90 2
«

KK ANN2(C4

BA 0.12

PE  2.77%

LS [} 83.2

oo 0.250

L4

j 14 C2aca

KM COMBINE R2C3, DANN2C4 AND ANN2C4
HC 3

*

KK 2D2C4

KM DIVERT FIRST 64 CFS TO PROPOSED 54" RCP IN TORREY PINES
KM REMAINING FLOW CONTINUES EAST IN TROPICAL

KM MINIMUM 1 CFS WILL REMAIN TO AVOID 2ERO FLOW

T 22

DI 0 11 65 150 500 1000
DQ 0 10 54 64 64 64
-

*

KK DANRzD1

KM RETRIEVE FLOW DIVERTED TO PROPOSED RCP IN TORREY PINES
DR DANN2D1

-

PAGE
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LINE

169
170
171

1712
173
174
175
176

178
179

180
181
182
183
184
185
186

167
188
189

130
151
192

193
194
19%

201
202
203

HEC-1 INPUT

ID....... 1....... 2. ... 3....... 4. ...... - ....... b B....... 9. ..... 10
KK  mD2D1

KM ROUTE TO AMN2D1

RX 1320 0.003 0.01s 0 CIRC 5.5
-

KK ANN2D1

BA ¢.11

PR 2.174

LS ¢ 83.9

TP ©.265

*

KK 2D

KM COMBINE DANN2D1 AND ANN2ZD1

He 2

*

KX 2D2D1

M DIVERT FIRST 87 CFS TO PROPOSED S4% RCP IN TORREY PINES
KM REMAINING FLOW CONTINUES EAST IN EL CAMPO GRANDE
KM MINIMOM 1 CFS WILL REMAIN TO AVOID ZERO FLOW

DT DANN2D3

ol 4 11 88 200 1000
0] 0 1o a7 87 a7
*

KK RAMM2ZDY

KM ROUTE TO ANN2D2

RK 2500 ©0.004 .02 0 TRAP 70 2
w

KK D2D2

¥4 RETRIEVE FLOW DIVERTED TO RCP IN JONES
DR D202

+

KK RD2D2

KM ROUTE TO ANN2D2

RK 1320 0.003 0.015 0 CIRC 4.5
-

KK ANN2D2

Ba 0.11

PR 2.714

LS 4 B2.8

u  g.253

*

KK CANNZ2D2

¥ COMBINE RANN2D1, D2D2 AND ANN2D2

HC 3

-

PAGE
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LINE

204
20%
206
207
208
209
210
211
212
213

214
215
216

217

219
220
221
222

223
224
225

226
227
228
229
230

232

233
234
235

237
238
23%

HEC-1 INPUT PAGE &

KM FLOW SPLIT AT JONES AND EL CAMPO GRANDE

KM DIVERT FLOW TO JONES

FM REMAINING FLOW CONTINUES EAST IN EL CAMPO GRANDE
¥M CROWN NOT HELD IN EITHER STREET

KM DIVERT FIRST 91 CFS TO PROPOSED §0° RCP IN JONES
KM MINIMUM 1 CFS WILL REMAIN TO AVOID ZERQ FLOW

DT

DANN2D4
DI 4] 11 92 191 591 1051
Do 0 10 91 137 K113 634
-
KK  RD2D2
KM ROUTE TO ANN3B1
RK 2650 0.0022 0.02 0 TRAP 50 2
-
KK ANN3B1

KM  ANN3B1 BASIN AREA MODIFIED TO EXCLUDE EAGLE CREEX SOUTH AND OFF-3
BA L0767

PB 2.774

LS 0 82.7

up 0.257

«

KK C3B:

KM COMBINE RD2D2 AND ANN3B1
HC 2

*

KK SUNHIL

KM FLOW ACCEPTANCE FROM EL CAMPO GRANDE INTO SUNSET HILLS UNIT 4 SUBDIVISION
KM (INTO TWO 20-FT EASEMENTS @ 96.6 CFS EACH, AND ONE 54-1N RCP @ 147.8 CFS,
KM PER SUMMIT ENGINEERING REPORT - 1994)

DT  SUNHQ

DI [+] 300 341 400
DQ 1) 300 341 341
* LA Al s g 2]

KK FLOSPL

KM FLOW SPLIT AT EL CAMPO GRANDE / BRADLEY

KM DIVERSION BASED ON RATING CURVE FROM HEC-RAS SPLIT FLOW ANALYSIS
K¢ DIVERSION TO BRADLEY SOUTH AND EL CAMPO GRANDE EAST

DT

SPLIT
DI 0 3¢ 0 100 143
DQ o] o 1 9 30
*

’Q'ittt‘|Q‘t-*t§ll!ttttit!tl!*i'tﬁt‘l.lttttili‘itlﬁﬂ‘.i‘i.*alt‘!wi'tt‘t

*

LR AL EE X

* ULTIMATE DEVELOPED DRAINAGE AREAS

LR L L X2 L T ¥



)
i
i

LINE

240
241

243
244
245

246
247
248

249
250
251
252
253

254
255

256
257
258
259
260

261
262
263
264
265

266
267
263

269
270

KM OFFSITE DRAINAGE IMPACTING WEST EDGE OF SITE

ID......, 1.....
KK  OFP-3
BA 01781
FB 2.17
Ls 0
uvD .172

" ERTRREAEE.

KK RTOFF3

80

KM  ROUTE OFF-3 DOWN CORBETT

RK 1320 0.004 0.016 0 TRAP
LER S T2 R L2 Y ]

KK CORBET

KM  CORBETT STREET RIGHT-OF-WAY

BA .00234 °

Ls o 98

uD -138

* SRR THERRE RN

KK CR@BRD

HC 2

LR S LA 22T 2T 2

* AR ARdRdFEN

KK REST

KM  RESTON ST & W. PART OF BURLINGAME
BA .00520

LS 0 B3

oD -14%

A SEAdkae R R Rt

KK BAN

KM  BANFIELD ST

BA  .00255

LS 0 90

up .104

LIET 1T T

KX BANRES

KM  RESTON « BANFIELD

HC 2

* dansesaewe

KK RBANRE

RK 856 . 0048 .016 0 TRAP

v ThkAnheAAd

KK HAM
KM  HAMDER ST
BA  .00255
LS 0
uD .104

* kAR h Rk Rk

20

50

36

PAGE 7



LINE

276
277

278
278
280
281
282

2832
284

285
286
287
288
289

290
29)

232
293
294
295
296

297
2%8

258
300
1138
302
303

A

304
308

3vs
397

RK 630 .DD43 -G16

* kA dkd ket

KK KENT
KM  KENTLANDS $T
BA .00255
Ls 0 S0
D .104

*® mhEkdbkzrhwes

KK  RKENT
RE 370 .0048 .015

* kWt

KK BURLIN

¥M EAST PART OF BURLINGAME ST.
BA  .0042

LS ] a0

up L1586

- kR k Rl

KK CBURL
HC 4

T kbhwhdhdhd

KK BRIDGA

KM BRIDGEHAMPTON ST NEAR COMMON AREA A
BA .0DifB

LS 0 80

up .121

* ARk ERANR

KK RBRDGA
260 .0048 .016 4] TRAP 38

* AbREREeaR e

<

KX BRIDGB

KM BRIDGEHAMPTON ST NEAR COMMON AREA B
BA .001S0

LS 0 20

up 3205

LA AZ LT TE LT}

KK CBRDGB
HC z

* phshdukdka

KK RBRDGH
RK 250 L0048 .016 0 TRAP 36

LERZI 3L 2




LINE

308
3o9
310
3t
312

313
314

315
316

317
318
39
320
321

322
323

324
325

24
27
328
329

Ekk|
134
3as

336

338

339
340

A\

b....... 1....... - 3

KK BRIDGC

KM BRIDGEHAMPTON ST NEAR COMMON AREA ¢
BA .00189

LS 0 94

up .105

* RREE AR h

KK CBRDGC
HC 2

* dtxhdwdwan

KK RERDGC -

RK 315 . 0048 .06

S kR E R ARk

TRAP

X BRIDGD

K4 BRIDGEHAMPTON ST NEAR COMMOR AREA D
BA .00231

LS 0 30

un .11

* HEEREERT RS

KK CBRDGD
HC 2

* AEAREAR RS

KX REBRDGD
R¥ 380 -0048 -Dise

* REERNANAER

KK GAK

KM OAKTON ST

BA .00256

LS ¢ 90
uD .120

T ARA ARk

KK COAK
HC 2

@ whdat AR Ew

KK EAGLES

0

s

36

KM TOTAL DISCHARGE FROM DEVEL EAGLE CREEK SOUTH SITE

HC 2

* EEEREARI RN

KM 2.5 AC +/- OF FUTURE SCHOOL BLDG. ESTIMATED TO DRAIN TO BRADLEY

KX BRDSCH
BA .003M
LS [ 94
up .1e7

LR L2 T Y

PAGE
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LINE

341
342
343
344
345

3486
347
348

349
50
351

352
353
354
355

356
357
358
3539

.lll'I lII.' .l.'l 'llll. II.I. ll... ..II.

360
161

363

364

366
g7

36
369
370

3N
372
373

374

376
377
i1
379

(

HEC-1 INPUT
ID....... 1....... 2....... ..., 4....... 5......, 6....... 7
KK BRDLEY
KM  DRADLEY ROAD R-0-W
ba . 00375
Ls o 98
un . 157

* wkkRRhbkEw

KK IN2RDG

KM  FLOW AT BRADLEY / CORBETT ENTERING THE RIDGE II
HC s

* wwkkdhrd

KK  RTOFF
KM  ROUTE OFFSITE Q THROUGH SITE

RK 675 0.004 0.016 0 TRAP k1] ]

* ERARETARES

* ONSITE RUNOFF FROM THE RIDGE II

- AR L2 222"

KK STRKPT
BA ,00342
Ls o 88.25
up -131
KK FAWN
BA 00508
LS 0 88.25
Lr] -132
KK DAWN
BA  .00583
LS 0 88.25
L] .130
KX  HEART
BA  ,00652
Ls 0 88.25
U -132
KX RIDGE2

KM  ONSITE FLOWS FOR THE RIDGE II WHICH DRAIN TO EASEMENT
HC 4

KK EASMNT

¥ TOTAL Q100 AT EASEMENT (ONSITE + OFFSITE)
HC 2

KK BSKY
KM PART OF SITE DRAINING TO EL CAMPO GRANDE
BA  _p0880O

Ls ¢ 88.25
[4:4) -la4
ZZ

PAGE 10




LINE

'NPUT

100

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V] ROUTING {--->) DIVERSION OR PUMP FLOW
{.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
ANNZCL

....... > DANN2C3
DANNZCL
v
v
RD2C1
ANN2C2
€202 unenannns
....... » DANN2C4
DANN2
P DANN2C3
DANN2C3
v
v
RDAN2C3
ANN2C2
C2C2............
------- > DANN2DY
202¢3
v
v
RIC3
P DANN2C4
DANN2C4
v
v
RDAN2C4
ANN2C4




163
159

168

[
o
-

169

-
-
-3

184
180

187

192

-
e d
(-

o
e d
i

196

I~
=1

<
b

J gl .
3
£

IY b =
o o [~ - o

AN e

-
[~

. e o
Lt
~

240

------- >  D2Dz
2D2Cq
Qv mmme DANN2D1
DANNZ2D1
v
v
RD2D1
ANN2D1
C2pi.... ..., ...
------- > DANNZD3
2D2D1
v
v
RANN2D1
. Kmmmm e bzn2
D2D2
v
v
RD2D2
ANN2D2
CANNRD2 . . .. iiiiiinnnnrrnnannn,
------- > DANN2D4
DANN2D2
v
v
RD2D2
ANN3B1
C3Bl............
------- »  SUNHQ
SUNHIL
------- > SPLIT
FLOSPL
OFF-3
v




246

249

[
o
-3

261

266

L]
LAl
w

~ .
o
o™

¥
-~ ~
L [

N
wT
@«

83

hr - o0
o [T}

0
LX]

v
RTOFF3

CORBET

BAN

CBRDGB

RERDGE

CBRDGC

REENT

BRIDGB

BRIDGC

BURLIN



215 RBRDGC
‘: 117 BRIDGD
i 122 - CBRDGD. ...........
v
. v
324 RBRDGD
ﬂ 3Z6 OAK
i 23] - CORX. ., ......._ .. .
i 333 . . - EAGLES............
i 3136 BRDSCH
32 EBRDLEY
i:us . . IR, . e e e
v
i v
349 . . RTOFF
i352 STREPT
l356 . FAuWN
l360 DAWN
‘36! HEART
‘368 ) . RIDBEZ ..ottt et
'371 EASMNT. ...........
374 BSKY

*)} RUNOPF ALSO COMPUTED AT THIS LOCATION

R
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FLOOD HYDROGRAPH PACKAGE (HEC-1) v ;
SEPTEMBER 1990 . )
VERSION 4.0 . .

-

RUN DATE 07/09/1998 TIME 08:48:29 » *

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
. DAVIS, CALIFORNIA 95616

(916) 756-13104

THE RIDGE II
FILE NAME: Ridge.dat

SE CORNER OF TROPICAL AND BRADLEY IN LAS VEGAS, NV
MAY 1998

EXTRACT FROM THE CITY OF LAS VEGAS NORTHWEST NEIGHBORHOOD RREA PLAN

FOR THOSE AREAS DRAINING TO BRADLEY/EL CAMPO GRANDE & BRADLEY/CORBETT +
FOR ULTIMATE DEVELOPED CONDITIONS ONLY.

DEVELOPED CONDITION SITE MAND EAGLE CREEK SOUTH SITE ADDED TO:
NORTHWEST NEIGHBORHOOD STUDY AND CITY-WIDE HYDROLOGY STUDY UPDATE
FOR: THE CITY OF LAS VEGAS

ADGUST 1997
REFERENCE NUMBER: 51300

EXTRACTED FROM AREA PLAN HECY FILE: ULTWEST3.DAT

WEST TRIBUTARY OF THE UPPER LAS VEGAS WASH
HDDRLFORAREADONNSTREAHOFTHEKMWYONDETMIONBASINMD
WITHIN THE CITY OF LAS VEGAS CORPORATE BOUNDARY

FUTURE CONDITION, EXISTING AND PROPOSED FACILITIES AND ULTIMATE LAND USE

REGIONAL FACILITIES FOLLOW *ADDENDUM #2 TO KYLE CANYON DETENTION BASIN
OUTFALL FACILITIES®, ALTERMNATIVE 1D, BY: VTN NEVADA, DATED: MARCH 1997,
WITH THE EXCEPTION OF A FLOW SPLIT AT CENTENNICAL AND U.S. 85,

(CONNECTING RCHB 0066 AND RCHO 0057, AND THE REALIGNMENT OF RCHB 0000) .

SPECIAL NOTES:

1. INTERPOLATION BETWEEN FLOWS WAS COMPLETED TO OBTAIN THE MOST ACCURATE

FLOW FOR EACH TRIBUTARY AREA AT EACH CONCENTRATION POINT.

2. TIT SHOULD BE NOTED THAT AT CENTENNIAL AND US 95 THE FIRST 2500 CFS
15 DIVERTED TO THE EAST IN THE CENTENNIAL CHANNEL, THEREFORE NO FLOW
WILL DRAIN SOUTH ALONG US 95 UNTIL THE TOTAL FLOW AT CENTERNNIAL AND
UsS 95 REACHES 2501 CFS.

3. THE TRIBUTARY AREA TO THE RANCHO DETENTION BASIN (-11 SQ. MI,} IS NOT

CONSIDERED WHEN CALCULATING THE DARF FOR FLONS IN ANN RD. DOWNSTREAM
OF THE DETENTION BASIN.

4. THE PEAK FLOW ALONG US 95 UPSTREAM OF THE RANCHO DETENTION BASIN AND
THE PEAK STAGE IN THE DETENTION BASIN I5 OBTAINED FROM HEC-1
MODEL RCHOPK3.DAT. THAT HEC-1 MODEL CONTAINS A REVISED STORM
CENTERING THAT IMPACTS THE PREVIOUSLY MENTION AREAS.

§. TO OBTAIN THE PEAX 100-YEAR PLOWS IN THE CENTENNIAL CHANNEL EAST OF

SITE

US 95, HEC-1 MODELS CENTPK3.DAT AND CENTPKS .DAT SHOULD BE USED. THESE

MODELS ALSO CONTAIN REVISED STORM CENTERINGS THAT IMPACT THE

bbb R R L L R,

»*

-

*

'r"l'..‘*‘t.**““t*""*'..l‘.l“t*!tﬁ'ﬁ.’*




FREVIOUSLY MENTIONED AREAS. PERK 10-YEAR FLOWS FOR THE CENTENNIAL
CHANNEL ARE OBTAINED FROM ULTWEST3.DAT AND ULTWESTS.DAT.

6. ALL DIVERSIONS TG PROPOSED RCP’S ARE DIVERSTIONS TO 10-YEAR FACILITIES
PROPOSED IN THIS STUDY. IF A DIVERSION TO A 10-YEAR FACILITY OCCURS
AT A STREET INTERSECTION WITH A SURFACE FLOW SPLIT THEN THE 10-YEAR
FLOW IS DIVERTED TO THE PROPOSED FACILITY FIRST AND THEN THE
REMAINING FLOW IS CONSIDERED FOR THE SURFACE FLOW SPLIT, BUT THIS IS
ALL DONE WITH ONE SET OF DI-DQ CARDS OR ONE DIVERSION.

7. ONLY 10-YEAR FLOWS FROM SUBBASINS PT3AM2 AND PT2AR1 ARE BROUGHT INTO
THIS HEC-1 MODEL. THIS IS ACCOMPLISHED USING A MULTIPLAN RUN WITH
JP AND KP CARDS, FOR THE 100-YEAR FLOWS IN ANN RD. PLAN 1 SHOULD BE
USED, FOR THE 10-YEAR PLAN 2 FLOWS SHOULD BE USED.

8. DUE TO THE NUMBER OF DIVERSIONS AND THE FACT THAT TRIBUTARY AREA IS
NOT CARRIED WITH A DIVERTED FLOW, IT MAY BE DIFFICULT TO DETERMINE THE
CORRECT DARF TO USE FOR CERTAIN CONCENTRATION POINTS, HOWEVER, AS A
GENERAL RULE TRIBUTARY AREA WAS NOT MANUALLY CARRIED WITH A DIVERTED
FLOW UNLESS THE AREA WAS GREATER THAT 1 SQUARE MILE. ADDITIONALLY,
IN SOME AREAS THE TRIBUTARY AREA FOR A DIVERTED FLOW WAS ESTIMATED
BASED ON THE AMOUNT OF THE TOTAL FLOW DIVERTED.

JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF’S)
100-YEAR, 6-HOUR STORM, SDN3

DARF RATIOS FOR ARERS OF 0, 1, 2, 6 AND 10 SQUARE MILES FOR 100-YEAR
DARF RATIOS FOR RREAS OF 0, 2, 6 AND 10 SQUARE MILES FOR 10-YEAR

74 10 OUTPUT CONTROL VARIABLES
IPRNT § PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAFH TIME DATA
NMIN S MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
w0 300 NUMBER OF HYDROGRAPH ORDINATES
‘ NDDATE 2 0 ENDING DATE
NOTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24 .92 HOURS

ENGLISH UNITS

DRAINAGE ARER SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEEIT
JpP MULTI-PLAN OPTION

NPLAN 1 FUMBER OF PLANS

JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION
1.00 .97 .93 .90 .86 .57 .53 .51 .49




FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES

i PERK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

~~ERATION STATION ARER  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9
' 1.00 .97 .93 .90 .86 .57 .53 .51 .49
HYDROGRAPH AT  ANN2CL .12 1 FLOW 103. 9g. 91. 86. 79, 34, 28, 26. 23.
TIME 3.67 3.67 1.67 3.67 3.67 3.75 3,75 3.75 3.7s

JIVERSION TO  DANN2C3 .12 1 FLow 67, 65, 61. 59. 55. 33. 27. 25. 22.
TIME 1.67 3.67 3.567 1.67 1.67 3.75 3.75 3.75 3.15

lamocmu AT  DAMN2CL 12 1 FLOM 36. 33. 30, 27. 24. t. 1. 1. 1.
TIME 3.67 3.67 3.67 3.67 3.67 1,50 3.50 3.50 3.58

l-m'm To RDZC1 .12 1 FLOW 3s. 33, 29, 26. 23. 1. 1. 1. 1.
TIME 3.83 3.983 3.83 3.83 3.92 4.17 4.25 4,17 1.25

lDROGRAPH AT AM2C2 .12 1 FLOW 100. 95, 88. B2, 76. 31. 26. 24, 21,
TIME 3.67 3.67 3.67 3.67 3.67 3.15 3.75 3.7% 3.75

BB coBINED AT 202 .24 1 FLOW 126. 122. 104, 97. 86. 31, 26. 24, 21.
TIME 3.75 3,75 3.83 3.83 3.83 375 3.75 3.75 3.75

JERSION TO  DANNZC4 .24 1 FLOW 75, 75. 7. 63. 58. 30. 35. 23. 20.
TIME 3.78 3.75 3.83 3.83 3.83 3.7 3.75 3.75 1.7

JROGRAPH AT DANNZ .24 1 FLOW 49, 46. 37. 34, 28, 1. 1. 1. 1.

' TIME 3.78 3.75 1.82 3.83 3,83 3.50 3.50 3.58 3.58
“SJROGRAPH AT  DANNZC3 .00 1 FLOW 67. 65. 61. 59. 5. 33, 27. 25. 22,
' TIME 1,67 1.67 3.67 3.67 3.67 3,78 378 3.75 3.75
OUTED TO RDAN2C3 .00 1 FLOW 7. 64. 51. 58. 55. 13, 27. 25. 22.
TIME 3,75 3.7% 3.75 3.75 3.75 3.83 3.83 3.83 3.83

YDROGRAPH AT  ANN2C3 11 1 FLOW gs. 81. 74, 70. 64. 25, 21. 19. 17.

| TIME 367 3.6% 3.67 3.67 1.67 3.75 3.78 3.75 3.75
| 'oomamnn AT cac2 11 1 FLOW 151. 143, 134. 127. 118, 57, 47, FE 38.
‘ TIME 3,75 3.75 3.75 3.75 3.75 3.75 3.83 3.83 3,83
| lirsnsmu TO  DANN2DL .11 1 FLOW 57. 57. 57. 57. 57, 56. 6. 42. a7.
| TIME 3.50 3,50 3.50 3.50 3.50 3.75 3.83 3.83 3.83
| ';ROGRAPH AT 2DzC3 .11 1 FLOW 94. 86. 77. 0. 61. 1. 1. 1. 1.
| TIME 3.7% 3.75 3.75 3.75 31.75 3.50 3.58 3.58 3.58
| ’ TED TO R2C3 .11 1 FLow 32, 85, 7s. 69. 59, 1. 1. 1. 1.
| TIME 3.83 3.83 3.83 3.83 3.83 4.33 4.42 4.83 4.42
| "ROGRAPH AT  DANN2C4 .00 1 FLoW 78. 75, 67. 63. 58, 0. 25, 23. 20.
‘ TIME 3.75 3.75 3.63 3.83 3.83 3.75 3.75 3.75 3.75

‘ I TED TO RDANZC4 .00 1 FLOW 77, 74, 66. 62. 57. 30. 25, 23. 20.
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Addendum #2 - September 23, 1993
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A.P.N. 500-060-002/005

Prepared for:

RPS CONSULTANTS
6010 Cheyenne #15-606
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Prepared by:

SUMMIT ENGINEERING CORPORATION
3684 South Highland Drive
Las Vegas, Nevada 89103
(702) 252-3236

Contact: John A. Entsminger, P.E.



ENGINEERING
CORPORATION

September 23, 1993

Mr. Mark Sorenson

CITY OF LAS VEGAS

Flood Control - Engineering Planning Division
400 East Stewart Avenue

Las Vegas, Nevada 89101

Re:  Addendum No. 2 to the Hydrology Study for Sunset Hills

Dear Mark,

Addendum number 2 addresses comments received from the City on September 22, 1993.

ITEM 1.

ITEM 2.

ITEM 3.

115 East Reno Avenue, Suite 2 # Las Vegas, Nevada 89119 # (702) 736-1801 FAX (702) 736-0542

The entrance apron to the 10°x4” RCBC will be concrete lined. the concrete apron will
be 10’ wide at the RCBC entrance and will widen to 55 feet in width at the south right-
of-way line for El Campo Grande. A wrought iron fence with gate will be constructed
between lots 11 and 12 along the south right-of-way line of El Campo Grande. The
fence will have openings 6 inches wide, minimum. The invert elevation at the entrance

to the 10°x4’ RCBC is 85.50 fect. This elevation has been added to the Master Grading
and Drainage Plan.

The Master Grading and Drainage Plan has been revised to raise the "hump” in Aqua
Ocean Way and Island Breeze Court East of Tropic Mist Drive so that the top of curb
grades at the "hump” are 6 inches above the 100 year water surface elevation in Tropic
Mist Drive. Thus, the minimum top of curb elevation in Island Breeze Court at the
"high point" shall be 90.06 feet. Similarly, the minimum top of curb grade in Aqua
Ocean Way at the "high point” shall be 92.25 feet. The "high point" top of curb
elevation in Scenic Point Drive shall be 94.30 feet.

The detail for the 10 foot wide public drainage easement has been revised to provide
a CMU wall on each side of the easement. The CMU wall will transition from two feet
high at the head of the cul-de-sac to 6 feet high at the east end of the public drainage
easement. A wrought iron gate or other acceplable traffic barrier will be construcied
at the ends of the easement. The concrete valley pan shall be 6 inches thick with #4
reinforcing bars 12 inches on centers each way. ‘

5405 Mae Anne Avenue ¢ Reno, Nevada 89523 » (702) 747-8550 FAX (702) 747-8559
607 South Fifth Street # Elko, Nevada 89801 » (702) 738-8058 FAX (702) 738-8267



Mr. Mark Sorenson
September 23, 1993

Page 2

ITEM 4.

ITEM 5.

ITEM 6.

The cross-section for the 45 foot wide public drainage casement (Section A-A) shall be
modified to show weep holes at the base of the retaining wall spaced at 50 feet on
centers. 1n addition, a note will be added to the section indicating that traverse concrete
walls will be constructed at 90 feet on centers along the length of the concrete channel.
The cut-off wall will be 8 inches wide by 2 feet deep with #4 rebars extended down into
the cut-off wall at 12 inches on centers.

Summit Engineering personnel met with Mr. Michael Cuddy at RFCD to discuss the
proposed drainage improvements in Ann Road east of Jones Boulevard. Mr. Cuddy
states that Southwest Engineering has established a precedent with the approval of their
change to the Master Plan Update. As a result, the future improvements in Ann Road
cast of Jones Boulevard will be a double 10’x7 RCBC. In addition, because of the
established precedent, the Master Plan Update will not have to be further updated or
revised to show the double 10’x7° RCBC in Ann Road adjacent to the Sunset Hills

property.

During Phase I construction, the 45 foot wide public drainage easement and channel will
be rough graded and the east CMU retaining wall will be constructed. The 6" diameter
grouted rip-rap will be installed from the base of the East retaining wall to the top of
the slope to the future location of the concrete drainage channel. North of Toucan
Trails adjacent to the Phase I development a CMU wall will constructed. Rip-rap of 6
to 8 inches will be placed along the slope adjacent to this wall to protect the CMU wall
and footing from erosion.

Similarly, a CMU wall will be constructed along the west boundary of Phase 2. The wall
and building finished floor elevations are above the existing ground elevations west of
Phase 2. Rip-rap of 6 to 8 inches will be placed along the slope on the west side of the
CMU wall to protect the CMU wall and footing from erosion.

During Phase 3 development, considerable storm sewer and drainage improvements will
be necessary. The 45 foot drainage channel (Cross-Section A-A) will be completed in
its entirety. The Type C inlet at Aqua Ocean Way and Emerald View Drive will be
constructed and the 48" diameter RCP will be installed from this inlet to its outlet in the
45 foot wide drainage channel. Also, the 20 foot wide drainage channel (Cross-Section
B-B) will be constructed in its entirety, including the CMU retaining walls. The 1¢’x4’
RCBC will be constructed from the north line of Lot 7 in Phase 4, southeast in Aqua
Ocean Way, Island Mist Drive and Toucan Trails to its terminus in the 45 foot wide
drainage channel. An earthen berm will be constructed along the north side of Phase
3 to protect the Phase 3 development from flooding. Grading in Phase 4 will be
performed to route storm flows from the northwest to the entrance to the Type C inlet,
20 foot drainage channel and to the entrance to the 10'x4’ RCBC. A low point in the
carthen berm will be located in line with Tropic Mist Drive to allow any overflow to
drain south in this street in correspondence to the overall drainage concept.



Mi. Mark Sorenson
September 23, 1993
Page 3

The remainder of the drainage and storm sewer improvements will be copstructed during
Phase 4 development.

ITEM 7.  Rip-rap sizing in the 45 foot drainage channel (Cross-Section A-A) was determined
using equation 718 of the HCDDM. That is:

Vo= 3(dsoﬂg%_§sji1
Sase = 040
Where V = Velocity = 7 ffs
S, = Spec. Gravity of Rock = 2.5
S = Chanpel Slope = 0.005 Ff

Use rip-rap with dse = 6" and grout.

ITEM 8.  Registered Professional Engineer will stamp and sign all submittals as required.

ITEM 9.  The Master Grading and Drainage Plan has been revised to reflect above referenced
comments. In addition, detailed grading plans of Phases 1-4 accompany this addendum

number 2.

Please call me if you have any questions or comments regarding this addendum.

Singerely,

reports\kydro\rpsladdendion. 2
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Revised Rational Method Runoff Determination
Proposed and Existing Conditions
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1) Determine flow resistance coefficient, Cyy:
Ci =088 (Table 601}

2) Determine
t=(1.8(1.1- Coo)L") /8™ L=

= 2.66 minutes

3) Determine {, (Figure 602)
t=L/60"Y L=
L= 0.87 minutes

4) Determine t,

=ttt
t.= 5.00 minutes

or

1, =1J180 + 10
t.= 10.86 minutes

K=0.50 (Modified Rational Method Factor)

45feet S= 100%

110 feet V= 210 fifsec

CHOOSE THE LESSER OF THE TWO t. (5 minutes minimum for urbanized areas)

5} From Table 601, Determine C
Cw=088
Cio0 = 0.89

6) Determine i;go from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: = 4.20 infhr
fo0 = 7.60 in/hr
7) Determine Q Area = 1.02 acres
Q = KCiA




1) Determine flow resistance coefficient, Cy,:

Cio=0.288 (Table 601) K=0.50 (Modified Rational Method Factor)
2) Determine t,
k= (1.8(1.1-CyL"“) /8™ L= 60feet S= 4.45%
t= 1.87 minutes

3) Datermine t, (Figure 602)
t, =L /60" L= 202 feet V= 220 ft/sec
t= 1.83 minutes

4) Determine t,

L=t+t,
.= 5.00 minutes
or
t. =L/180 + 10
t.= 11.46 minutes

CHOOSE THE LESSER OF THE TWO t, (5 minutes minimum for urbanized areas)
5) From Table 601, Determine C
Ciwp=0.88
0100 =0.89

6} Determine iy from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: io = 4.20 infhr
i10 = 7.60 in/hr
7) Determine Q Area = 1.80 acres
Q = KCiA




1) Determine flow resistance coefficient, C,y:

Ciwo=0.88 {Table 601)
2) Determine t;
t=(1.8(1.1-Cyolt ")/ 8™ L= 50 feet
ti= 2.84 minutes
3} Determine t; (Figure 602)
t=L/60"V L= 82 feet
t = 0.39 minutes
4) Determine {
t=ti+1
te= 5.00 minuies
ar
t. = L/180 + 10
= 10.73 minutes

CHOOSE THE LESSER OF THE TWO t; (5 minutes minimum for urbanized areas)

5) From Table 601, Determine C
C1 = 0.88
Cuo=0.289

6) Determine iyp; from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: g = 4.20 infhr
lyop = 7.60 infhr
7} Determine Q Area = 0.44 acres
Q = KCiA

K=0.50 (Modified Rational Method Factor)

S= 0.9 %

V= 340 f/sec
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1) Determine flow resistance coefficient, Cqqg:
Cio=0.88 (Table 601)

K=050 (Modified Rationat Method Factor)

2) Determine
t=(1.8(1.1-Cy."*) s 8" L= 80feet S= 213%
L= 2.76 minutes

3) Determine t, (Figure 602)
t=L/60" L= 115feet V= 3,60 ft/sec
k= 0.53 minutes

4) Determine {;

=i+
= 5.00 minutes
ar
t. = L1180 + 10
t.= 11.08 minutes

CHOOSE THE LESSER OF THE TWO t, (5 minutes minimum for urbanized areas)
5) From Table 601, Determine C
Cio=10.288
Cmu = (.89

6) Determine iy, from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: i = 4.20 infhr
boo = 7.60 in/hr
7} Determine Q Area = 1.81 acres
Q = KCiA




1) Determine flow resistance coefficient, Cyq:
Ci = 0.88 (Table 601)

2} Determine
t,=(1.8(1.1-CylL V9 1 8™ L=
= 3.66 minutes

3) Determine t, (Figure 602)
t=L/60"V L=
= 0.68 minutes

4) Determine {,

L=h+y
t= 5.00 minutes
or
t, = /180 + 10
te= 11.39 minutes

CHOQOSE THE LESSER OF THE TWO t; (5 minutes minimum for urbanized areas)

5) From Table 601, Determine C
qu = (0.88
C1oo =0.89

6} Determine i,q9 from Figure 517 {site must be in McCarran Rainfall Area)

From Graph: i = 4,20 infhr
f100 = 7.60 infhr
7) Determine Q Area = 0.92 acres
Q =KCiA

K =050 (Modified Rational Method Factor)

115 feet 5= 157 %

135 feet V= 3.30 ft/sec




1) Determine flow resistance coefficient, C,,:
Cio=0.88 (Table 601)

2) Determine ;

t=(1.8(1.1-Cy)L" /8™ L= 50 feet

t= 2.80 minutes

3) Determine t; (Figure 602)

t,=L/60"V L= 230 feet

4= 1.32 minutes

4) Determine t,

t=ti+t
te = 5.00 minutes
or
t. = L/180 + 10
t.= 11.56 minutes

K=0.50 (Modified Rational Method Factor)

S= 1.00%

V= 290 fi/sec

CHOOSE THE LESSER OF THE TWO t; (5 minutes minimum for urbanized areas)

5) From Table 601, Determine C
Cyp=0388
Cmg =0.89

6) Determine isoq from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: 9= 4.20 infhr
g0 = 7.60 in/hr
7) Determine Q Area = 1.35 acres
Q =KCiA




1) Determine flow resistance coefficient, Cq:
Cm = 090 (Table 601)

2) Determine t;
t = (1.8(1.1 - Cio)L"4) 1 8" L=
= 1,65 minutes

3) Determine t, (Figure 602)
t,=L/60"V L=
k= 3.21 minutes

4) Determine t,

t=ti+1
t.= 5.00 minutes
or
t.=L/180 + 10
t.= 11.68 minutes

K=0.50 (Modified Rational Method Factor)

33feet S= 200%

270 feet V= 1.40 ft/sec

CHOOSE THE LESSER OF THE TWO t, (5 minutes minimum for urbanized areas)

5) From Table 601, Determine C
C1o = 0,90
Cioo = 0.93

6} Determine iyq from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: i = 4.20 inthr
hog = 7.60 in/br
7) Determine Q Area = 0.52 acres
Q =KCiA




1} Determine fiow resistance coefficient, Cyq:

Ci0=0.90 (Table 601) K= 0.50 (Modified Rational Method Factor)
2) Determine t;
t=(1.8(1.1- Cyo)L™) / 8™ L= 23feet S= 100%
t= 1.73 minutes

3) Determine {; {Figure 602)
k=L/60"Y L= 120feet V= 1.70fl/sec
L= 1.18 minutes

4) Determine i,

t=t+t
t. = 5.00 minutes
or
t.=L/M180+10
L= 10.79 minutes

CHOOSE THE LESSER OF THE TWO t. (5 minutes minimum for urbanized areas)
5} From Table 601, Determine C
Cio=0.90
Cio =093

6) Determine i,o from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: ig= 4.20 infhr
tgo = 7.60 in/hr
7) Determine Q Area = 0.69 acres
Q = KCiA




1) Determine flow resistance coefficient, Cyq:

Cw=0.90 {Table 601)

2) Determine t;
5= (18(1.1- Cypll™) /8™ L= 23 feet
L= 1.37 minutes

3) Determine  (Figure 602)
t=L/60V L= 365 fest
4= 2.83 minutes

4) Determine t,

=4+t
L= 5.00 minutes
or
f. = L/180 + 10
L= 12.16 minutes

CHOOSE THE LESSER OF THE TWO t; (5 minutes minimum for urbanized areas)

5} From Table 601, Determine C
Cyp= 090
Ci00 = 0.93

6) Determine iyqq from Figure 517 (site must be in McCarran Rainfali Area)

From Graph: ip= 4.20 infhr
100 = 7.60 infhr
7) Determine Q Area = 0.80 acres
Q=KCiA

K=0.50 (Modified Rational Methad Factar)

S= 200%

V= 215 ftisec
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1) Determine flow resistance coefficient, Cyy:
Cyp=025 {Table 601)

2) Determine t;
b= (18(1.1-Cll™) /8™ L=
= 15.84 minutes

3) Determine t, (Figure 602)
t=L/60"V L=
= 2.75 minutes

4) Delermine t,
L=t+i
t

18.59 minutes

5) From Table 601, Determine C
Cip=025
Cago = 0,50

(Modified Rational Method Factor)

6) Determine isq from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: iyg = 2.75 infhr
f100 = 4.95 inhr
7) Determine Q Area = 0.96 acres
Q = KCiA




1) Determine flow resistance coefficient, C,y:
Cwn=025 (Table 601)

2) Determine t;
t=(1.8(1.1-C)l")/ 8™ L=
= 20.17 minutes

3) Determine t, (Figure 602)
t=L/60" L=
t = 11.93 minutes

4) Determine t,
L=ti+t
te

]

32.10 minutes

5) From Table 601, Determine C
Co=025
Cioo = 0.50

K=0.50 (Modified Rational Method Factor)

0.80 %

0.81 f/sec

6) Determine i;qp from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: I = 2.10 in/hr
fsgp = 3.70 infhr
7) Determine Q Area = 2.91 acres
Q = KCiA




1) Determine flow resistance coefficient, Cyy:
Cw=025 (Table 601)

2) Determine {;
b= (1.8(1.1-C ") 18" L= 270feet S= 074 %
L= 27.77 minutes

3) Determine t, {Figure 602)
k=L /60" L= 1075feet V= 0.70 fi/sec
L= 25.60 minutes

4) Determine t,
=4+
ke

n

53.36 minules

5) From Table 601, Determine C
Cw =025

Ciao = 0.50

6) Determine i from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: isp = 1.30 infhr
oo = 2.30 infhr
7) Determine Q Area = 5.09 acres
Q =KCiA

K=0.50 (Modified Rationaf Method Factor)




1) Determine fiow resistance coefficient, Cyy:

Cw=0.25 (Table 601)

2) Determine t;
4= (1.8(1.1-Cypl™) /8™ L= 60 feet

= 9.71 minutes

3) Determine 4 (Figure 602)
t,= L/ 60V L= 890 feet
t = 19.78 minutes

4) Determine t,
=4y
L

29.49 minutes

5) From Table 601, Determine C
Cw =025
Cioo = 0.50

6} Determine i,y from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: fp = 2.20 infhr
g = 3.90 in/hr
7) Determine Q Area = 5.08 acres
Q=KCiA

K =050 (Madified Rational Method Factor)

S= 183%

V= (.75 ftfsec




|

1) Determine flow resistance coefficient, Cqq:
Ci=0.25 (Table 601)

2) Determine t;
t=(1.8{1.1-Cplt¥) /8™ L=
ti= 13.59 minutes

3) Determine ; (Figure 602)
ti=L/60"V L=
= 11.96 minutes

4) Determine t,
t=t+t
t

n

25.55 minutes

5} From Table 601, Determine C
010 =0.25
Ciup =050

{Modified Rationat Method Factor)

6) Determine iy from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: ip= 2.40 infhr
imo = 4.20 inthr
7) Determine Q Area = 3.01 acres
Q = KCiA




1) Determine flow resistance coefficient, Cy: .
C1=0.90 (Table 601) K=0.50 (Modified Rational Method Factor)

2) Determine §;
t=(1.8(1.1- Cy)L™) /8™ L= 23feet S= 2.00%
ti= 1.37 minutes

3) Determine t; (Figure 602)
t=L/60"V L= 1253 feet V= 1.40 f/sec
4= 14.92 minutes

4) Determine t;

.=ttt
= 16.29 minutes
or
t. =1/180 + 10
L= 17.09 minutes

CHOOSE THE LESSER OF THE TWO 1,
5) From Table 601, Determine C
Cuw=0.90
Cmg = (.93

6) Determine i,g from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: i = 2.80 in/hr
f100 = 5.20 infbr
7) Determine Q Area = 1.90 acres
Q = KCiA




1) Determine flow resistance coefficient, Cy,:

Ci0=0.90 (Table 601)
2) Determine §
t = (1.8(1.1-Cyo)L" 1 8™ L=
= 1.65 minutes
3) Determine t, (Figure 602)
t=L/60"V L=
t = 4.76 minutes
4) Determine t,
t.=ti+y
t= 6.41 minutes
or
t. = L/180 + 10
t.= 12.41 minutes

CHOOSE THE LESSER OF THE TWO t,

5) From Table 601, Determine C
Cip=0.90

Cioe = 0.93

K=0.50 (Modified Rational Method Factor)

33feet S

2,00 %

400 feet V= 1.40 fi/sec

6) Determine i,g, from Figure 517 (site must be in McCarran Rainfali Area)

From Graph: ip = 4.00 in/hr
igo = 7.10 in/hr
7) Determine Q Area = 0.80 acres
Q =KGiA




1) Determine flow resistance coefficient, C,y:
Ci=10.90 (Table 601)

2) Determine {,
t=(1.8(1.1-C)L"%) /8™ L=

ti= 1.65 minutes

3) Determine t; (Figure 602)
t=L/60*V L=
t, = 3.21 minutes

4} Determine {,

t.=t+y
.= 5.00 minutes
or
t, = L/180 + 10
.= 11.68 minutes

K=0.50 (Modified Rational Method Factor)

CHOOSE THE LESSER OF THE TWO t,

5} From Table 601, Determine C
Cyp =090
Cioo = 0.93

8} Determine iy from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: o= 4.20 inthr
ligo = 7.60 infhr
7} Determine Q Area = 0.52 acres
Q = KCiA




1) Determine flow resistance coefficient, C,y:

Cy=0.90 (Table 601)
2) Determine ¢
t=(1.8(1.1-CylLl™) /8™ L= 23 feet
L= 1.37 minutes
3) Determine t; (Figure 602)
t,=L/60"V L= 500 feet
4= 5.95 minutes
4) Determine {,
=ttt
t.= 7.33 minutes
or
t. = L/180 + 10
t.= 12.91 minutes

CHOOSE THE LESSER OF THE TWO t,

5) From Table 601, Determine C
C1D = (.90
Ci0=0.93

K=0.50 (Modified Rational Method Factor)

S= 200%

V= 1.40 fi/sec

6) Determine iy, from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: ip = 3.80 infhr
f1go = 6.90 in/hr
7) Determine Q Area = 0.65 acres
Q = KCiA




1) Determine flow resistance coefficient, Cyq:
Ciwp =090 (Table 601)

2) Determine t;
t=(1.8(1.1-C)L'"% /8™ L=
= 1.73 minutes

3) Determine t, (Figure 602)
tf =L/ SO*V L=
t= 1.18 minutes

4) Determine t,

L=+
t.= 5.00 minutes
ar
t,=L/M180+10
t.= 10.79 minutes

(Modified Rational Method Factor)

CHOOSE THE LESSER OF THE TWO t,

5) From Table 601, Determine C
Cv=10.90
C1oo =0.93

6) Determine iqqq from Figure 517 {site must be in McCarran Rainfall Area)

From Graph: it = 4.20 infhr
l4gp = 7.60 in/hr
7) Determine Q Area = 0.62 acres
Q = KCiA




1) Determine flow resistance coefficient, Cyy:
Cio = 0.90 (Table 601)

2) Determine t;
t=(1.8(1.1-Cyg)L"*) /8™ L= 23 feet
t = 1.63 minutes

3) Determine { (Figure 602)
= L/e0*v L= 210 feet
= 2.50 minutes

4) Determine t,

t=ti+t
t.= 5.00 minutes
or
t.=1/M180+10
t. = 11.29 minutes

CHOOSE THE LESSER OF THE TWO t,

5} From Table 601, Determine C
Cypw=0.90
Cigo = 0.93

(Modified Rational Method Factor)

6) Determine f,o from Figure 517 (site must be in McCarran Rainfall Area)

From Graph: f1p = 4.20 in/hr
i100 = 7.60 infhr
7} Determine Q Area = 0.34 acres
Q = KCiA
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APPENDIX C

Revised Table 2 & 3
Revised Street Capacity Calculations
Court Yard & Swale @ Wall Capacity Calculations
Existing Drop Inlet Capacity Calculations
Proposed 6’ Screen/Retaining Wall Detail




REVISED TABLE 2
10 100-YEAR FLOWS
DEVELOPED CONDITIONS

Total future flows to Corbett Street from N/A 15 45
Eagle Creek South Subdivision
ON1D 1.02 2 4
ONZD 1.80 3 6
ON3D 1.95 4 6
OFF1D 2.75 1 3
ST1D 2.33 3 5
ST2D 0.80 1 3
Total flow at the intersection of Corbett
Street and Bradley road NIA 29 72
ON6D 1.30 2 4
ON8D 1.44 3 5
OFF2D 227 1 2
ST3D 0.52 1 2
ST4D 0.65 1 2
Total flow at the intersection of El Campo N/A 8 15
Grande Avenue and Bradley Road
Total flow at intersection of El Campo
Grande Avenue and Leon Avenue NIA 83 300
ON4D 0.44 1 2
ON7D 0.72 2 3
ST6D 0.34 2 3
Total flow to El Campo Grande Avenue and
Sunset Hills 10" x 4' RCB NiA 88 308
9/22/2000




)

REVISED TABLE 2
10 100-YEAR FLOWS
DEVELOPED CONDITIONS

ON6D 13 4
ONBD 1.44 5
QFF2D 227 2
ST4D 0.65 2
Total flow on El Eampo Grande
at Section C-C NIA 13
ONSD 1.81 6
ONID 1.35 5
ST5D 0.69 3
Total flow on El Campo Grande
at Section D-D NiA 1
ON3D 1.95 6
OFF1D 2.75 3
OFF2D 2.27 2
Total flow along the L-curb at Wall NIA 11
9/22/2000




REVISED TABLE 3
10-YEAR 100-YEAR STORMS
VD PRODUCT

B : 20yre. !
Corbett Street (A-A) 72 29 1.35 0.68 0.54 4.41 3485 3.00 1.88
Bradley Road (B-B) 15 8 04 0.53 043 1.9 1.82 1.01 0.78
El Campo Grande Avenue {C-C) 13 7 1.8 (.49 04 4.17 3.75 2.04 1.50
£l Campo Grande Avenue (D-D) 14 7 0.64 0.6 0.47 2.51 244 1.51 1.15
i
1 972212000




l SECTION A ~A
Corbett Street Q100 = 72 cfs
l Worksheet for lrregular Channel
I Project Description
Project Fiie ifmwA0004 1 .fm2
Worksheet Corhett Street Q100 =72 cfs
l Flow Element frregular Channel
Method Manning's Formula
l Solve For Water Elevation
Inpui Data
l Channel Slope 1.35%
Elevafion range: 0.00 ft fo 0.64 .
Station (ft) Elevation (ft) Start Station End Station
i 0.00 0.60 0.00 5.00
500 0.50 5.00 55.00
5.00 0.00 55.00 60.00
l 6.50 0.13
6.50 0.17
30.00 0.64
l 53.50 0.17
53.50 0.13
55.00 0.00
l 55.00 0.50
60.00 0.60
Discharge 72.00 cfs
Resuilts
Wid. Mannings Coefficient 0.016
' Water Surface Elevation 068 ft
Flow Area 16.31 ft*
Wetted Perimeter 651.27 it
l Top Width 60.00 ft
Height 0.68 ft
Critical Depth 0.77 ft
l Critical Siope 0.005632 fult
Velocity 4.41 ft's
Velocity Head 0.30 f
I Specific Energy 0.99 ft
Froude Number 1.49
Flow is supercritical,
' Water elevation exceeds lowest end station by 0.08 ft.
09/22/00
I 02:38:13 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, T 06708  (203) 755-1666

*

Roughness
0.013
0.017
0.013

FlowMaster v5.08

Page 1 of 1



SECTIONA-A

Corbett Street Q100 =72 cfs
Cross Section for rregular Channel

Project Description

Project File i:\fmwAD004 1.fm2

Worksheet Corbett Street Q100 = 72 ¢fs
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.016

Channel Siope 1.35 %

Water Surface Elevation 068 f

Discharge 72.00 cfs
0.7

0.5 / \

™~
L~

™~

Elevation (/)

0.2 /

0.1
Q.0 &
0.0 5.0 100 150 200 250 300 350 400 450 50.0 550 600
Station (ft)
0922/00
02:37:52 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CF 06708 (203) 755-1666

FlowMaster v5.08
Page t of 1



SECTIONA-A

Corbett Street Q10 =29 cfs
Worksheet for Irregular Channel

Project Description
Project File ifmwA00041.fm2
Worksheet Corbett Street Q10 =29 cfs
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channe! Siope 1.35%
Elevation range: 0.00 ft to 0.64 ft.
Stafion (fi) Elevation (ff) Start Station End Station
0.00 0.60 0.00 5.00
5.00 0.50 5.00 55.00
5.00 0.00 55.00 60.00
6.50 0.13
6.50 017
30.00 0.84
53.50 0.17
53.50 0.13
55.00 0.00
55.00 0.50
60.00 0.60
Discharge 29.00 cfs
Results
Witd. Mannings Coefficient 0.016
Water Surface Elevation 0.54 ft
Flow Area 8.32 fi2
Wetted Perimeter 44.94 ft
Top Width 4384 ft
Height 0.54 ft
Critical Depth 0.60 ft
Critical Slope 0.006256 fut
Velocity 349 fi/s
Velocity Head 0.19 ft
Specific Energy 0.73 ft

Froude Number

1.41

Fiow is supercritical.

Flow is divided.

09/22/00
02:39:068 PM

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

Roughness
0.013
0.017
0.013

FlowMaster v5.08
Page 1 of 1
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SECTION A -A

Corbett Street Q10=29cfs
Cross Section for Irregular Channel

Project Description

Project File i:fmw\0004 1.fm2
Worksheet Corbett Street Q10 = 29 ¢fs
Flow Element (rregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.016

FlowMaster v5.08

Channel Slope 1.35 %
Water Surface Elevation 0.54 ft
Discharge 29.00 cfs
0.7
0.6% / \ 4
= \ Z
0.5 D / \
£04 / \ ,
C
g / \
™
: /| N\
i 0-3 / \
ool |/
0.1
0.0 &
0.0 50 10.0 15.0 20.0 250 3D.0 350 400 450 50.0 550 60.0
Station (ft)
Q9/22/00
02:39:25 PM Haestad Meathods, Inc. 37 Brookside Road  Waterbury, GT 06708 (203) 755-1656

Page 1 of 1




EXISLING LRl DURUE TWETY
CORBET

FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on @Grade
Date: 09/22/2000

Project No. :(E QQQY.|-4.5~
Project Name.: ElLCLAMPO ARANDE
Computed by : MW

Inlets on Grade: Curb Opening Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0135
Sx Pavement Cross Slope (ft/ft) 0.0200
Sw Gutter Cross Slope (fr/ft) 0.0330
n Manning's Coefficient 0.016
W Gutter Width (ft) 1.50
a  Gutter Depression (inch) 6.00 Qoo
Q Discharge (cfs) 72.000 t—r——
T Width of Spread (ft) 33.89
Gutter Flow
Eo Gutter Flow Ratio 0.116
Depth at Curb (ft) 0.70
Average Velocity (ft/sec) 6.26
| Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 64.11
L Curb-Opening Length (ft) 20.00
e Inlet Efficiency 0.490
Qi Intercepted Flow (cfs) 35.271 by-pas
Qb By-pass Flow {cfs) 36.729-&—13199 Y-p=33

E I I N S B B B B S B B ' B B T T B =S
< Q




SECTION B -B

Bradiey Road Q100 = 15cfs
Worksheet for Irregular Channel

Project Description

Project File PAfmwAQG041 fm2
Worksheet Bradiey Road Q100 = 15 cfs (REV)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.40 %
Elevation range: 0.00 ft to 0.84 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 0.60 0.00 6.50
5.00 0.50 6.50 73.50
5.00 0.00 73.50 80.00
6.50 0.13
6.50 017
40.00 0.84
73.50 0.17
73.50 0.13
75.00 0.00
75.00 0.50
80.00 0.60
Discharge_ 15.00 cfs
Results
Wid. Mannings Coefficient 0.016
Water Surface Elevation 0.53 ft
Flow Area 7.91 fi2
Wetied Perimeter 43.03 ft
Top Width 4193 ft
Height 0.53 ft
Critical Depth 0.48 ft
Critical Slope 0.006020 ft/ft
Velocity 1.90 ft’'s
Velocity Head 0.06 ft
Specific Energy 0.59 ft

Froude Number
Flow is subcritical.
Flow is divided.

0.77

0B/06/00
11:118:11 AM

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

Roughness

0.013
0.017
0.013

FiowhMaster v5.08
Page 1 of 1




SECTIONB-B

Bradley Road Q100 = 15 cfs

Cross Section for lrregular Channel

Project Description
Project File iMfmw\00041.fm2
Worksheet Bradiey Road Q100 = 15 cfs (REV)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient 0.016
Channel Slope 040 %
Water Surface Elevation 053 #
Discharge 15.00 cfs
0.9
0.8 / \
) ./ L.
E 0-5 C / \ -
L
o
0.4 / N\
1w
0.3 / \
02—/ \_
0.1
0.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Station (ft)
09/06/00
11:18:17 AM Haestad Methods, lnc. 37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

80.0

FlowMaster v5.08

Page 1 of 1
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SECTIONB-B

Bradley Road Q10=8cfs
Worksheet for Irregular Channel

Project Description

Project File i: w0004 1.fm2
Worksheet Bradley Road Q10 = 8 cfs (REV)
Flow Element lrregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.40 %
Elevation range: 0.00 ft to 0.84 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 0.60 0.00 6.50
5.00 0.50 6.50 73.50
5.00 0.00 73.50 80.00
6.50 013
6.50 0.17
40.00 0.84
73.50 0.17
73.50 0.13
75.00 0.00
75.00 0.50
80.00 0.60
Discharge B.00 cfs
Results
Wid. Mannings Coefficient 0.014
Water Surface Elevation 0.43 ft
Flow Area 4.39 fiz
Wetted Perimeter 29.64 ft
Top Width 28.89 ft
Height 043 ft
Critical Depth 0.40 ft
Critical Slope 0.005825 fift
Velocity 1.82 ft's
Velocity Head 0.05 ft
Specific Energy 0.48 ft
Froude Number 0.82

Flow is subcritical.
Flow is divided.

a9/06/00

11:18:38 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666

Roughness
0.013
0.017
0.013

FlowMaster v5.08
Page 1 of 1




SECTIONB-B

Bradley Road Q10 =8 cfs
Cross Section for Irregular Channel

Project Description

Project File i\ffmwAD0041.fm2

Worksheet Bradiey Road Q10 = 8 cfs (REV)
Flow Element irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.014
Channet Slope 0.40 %
Water Surface Elevation 043 ft
Discharge 8.00 cfs

0.9

0.7

£

~ 0.5

c \

o

o aYe / e AZ
304 / AN
w

03

0.1

0.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
Station (ft)

09/06/00 FlowMaster v5.08
11:18:53 AM Haastad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  {203) 755-1666 Page 1 of 1
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SECTIONC-C

El Campo Grande Avenue CC Q100 = 13c¢fs

Worksheet for rregular Channel

Project Description

Project File F\FmwAD0041.fm2
Worksheet El Campo Grande Avenue CC Q100 =13 cfs
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 1.80 %
Elevation range: 0.00 ftto 1.54 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 1.54 0.00 6.50
5.00 1.44 6.50 53.50
5.00 0.94 53.50 60.00
6.50 1.07
6.50 1.11
53.50 017
53.50 0.13
55.00 0.00
55.00 0.50
60.00 0.60
Discharge 13.00cfs
Results
Wid. Mannings Coefficient 0.015
Water Surface Elevation 0.49 ft
Flow Area 312 fi2
Wetted Perimeter 17.81 ft
Top Width 17.28 ft
Height 0.49 ft
Critical Depth 0.58 ft
Critical Slope 0.006681 ft/it
Velocity 417 ft/s
Velocity Head 0.27 ft
Specific Energy 0.76 ft

Froude Number

1.73

Flow is supercritical.

09/20/00
01:51:51 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

Roughness
0.013
0.017
0.013

FiowMaster v5.08
Page 1 of 1




Q9/20/00

SECTIONC-C

El Campo Grande Avenue CC Q100 = 13 ¢fs
Cross Section for Irregular Channet

Project Description

Project File EfmwACQ04 1,fm2

Worksheet El Campo Grande Avenue CC Q100 = 13 cfs
Flow Etement irregutar Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.015

Channel Slope

180 %

Water Surface Elevation 0.49 ft

Discharge

13.00 cfs

1.6

N

1.4

1.2

1.0 f

e
[

Elevation (ft)

0.6

04

0.2

N

0.0

0.0 5.0

01:52:00 PM

10,6 15,0 200 250 300 350 400 450 500 550 600

Station (ft)

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

FlowMaster v5.08
Page 1 of 1



I SECTIONC-C
El Campo Grande Avenue CC Q10 = 7 ¢fs
l Worksheet for Irregular Channel
I Project Description
Project File ifmw\00041.fm2
Worksheet El Campo Grande Avenue CC Q10 =7 cfs
I Flow Element Irregular Channel
3 Method Manning's Formula
} Solve For Water Elevation
Input Data
Channel Siope 1.80%
I Elevation range: 0.00 ftto 1.54 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 1.54 0.00 6.50 0.013
I 5.00 1.44 6.50 53.50 0.017
5.00 0.94 53.50 60.00 0.013
6.50 1.07
l 6.50 1.11
53.50 0.17
53.50 0.13
l 55.00 0.00
55.00 0.50
60.00 0.60
l Discharge 7.00 cfs
I Results
Witd. Mannings Coefficient 0.014
Water Surface Elevation 0.40 ft
I Flow Area 1.86 ftz
Wetted Perimeter 13.60 ft
Top Width 13.15 ft
' Height 0.40 ft
Critical Depth 0.48 ft
Critical Slope 0.008011 ft/fft
Velocity 3.75 ft/'s
I Velocity Head 0.22 ft
Specific Energy 0.62 ft
Froude Number 1.76
I Flow is supercritical.
08/20/00 FlowMaster v5.08
. 01:52:21 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




SECTIONC-C

El Campo Grande Avenue CC Q10=7 cfs

Cross Section for Irregular Channel

Project Description

Project File ifmw\00041.fm2
Worksheet El Campo Grande Avenue CC Q10=7 cfs
Flow Element irregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Whd. Mannings Coefficient 0.014
GChannel Slope 180 %
Water Surface Elevation 0.40 it
Discharge 7.00 cfs
1.6
Ci\
1.4
1.2
€ \
.§ 0.8 AN
; N
2
w \
0.6 \\ )
0.2 ™
0.0

02/20/00
01:52:27 PM

0.0 50 100 150 200 250 300 350 400 450 50.0 550 860.0

Station (ft)

Haestad Methods, Inc. 37 Brookside Road  Waterbury, ©T 06708

{203) 755-1666

FlowMaster v5.08

Page 1 of 1




SECTIOND -D

El Campo Grande Avenue DD Q100 = 14 cfs
Worksheet for [rregular Channel

Project Description

Project File IAfmwA00041.fm2
Worksheet El Campo Grande Avenue DD Q100 = 14 cfs
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channe! Slope 064 %
Elevation range: 0.00 ft 1o 1.54 fi.
Station (ft) Elevation {ft) Start Station End Station
0.00 1.54 0.00 6.50
5.00 1.44 6.50 53.50
5.00 0.94 53.50 60.00
6.50 1.07
6.50 1.11
53.50 0.17
53.50 013
55.00 0.00
55.00 0.50
60.00 0.60
Discharge 14.00 cfs
Results
witd. Mannings Coefficient 0.016
Water Surface Elevation 0.60 ft
Flow Area 5.58 ft
Wetted Perimeter 28.20 ft
Top Width 27.65 ft
Height 0.60 ft
Critical Depth 0.59 ft
Critical Slope 0.006606 ft/t
Velocity 2.51 ft/s
Velocity Head 0.10 ft
Specific Energy 0.69 ft

Froude Number
Flow is subcritical,

0.99

09/20/00
01:50:46 PM

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

Roughness
0.013
0.017
0.013

FlowMaster v5.08
Page 1 of 1




SECTIOND -DP

Et Campo Grande Avenue DD Q100 = 14 cfs
Cross Section for Irregular Channel

Project Description
Project File \fmwi00041.fm2
Worksheet £l Campo Grande Avenue DD Q100 = 14 cfs

Fiow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data

Wid. Mannings Coefficient 0.016

Channel Siope 064 %
Water Surface Elevation 0.60 ft
Discharge 14.00 ofs

1.6\

1.4

1.2

7
7

FlowMaster v5.08

g \
Sos S
8 N
Q
H
0.6 \\ — #
0.4 \\
0.2
Q.0
0.0 50 10.0 15.0 200 250 300 350 400 450 500 550 60.0
Station (ft)
09/20/00
01:80:57 PM Haestad Methods, inc. 37 Brookside Road  Watecbury, CT 06708  (203) 755-1666

Page 1 of 1



SECTIOND-D

El Campo Grande Avenue DD Q10 =7 cfs
Worksheet for Irregular Channel

Project Descriplion
Project File i¥mwi00041 fm2
Worksheet El Campo Grande Avenue DD Q10 = 7 cfs
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.64 %
Elevation range: 0.00 ft to 1.54 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 1.54 0.00 6.50
5.00 1.44 6.50 53.50
5.00 0.94 53.50 60.00
6.50 1.07
6.50 1.1
53.50 0.17
53.50 0.13
55.00 0.00
55.00 0.50
60.00 0.60
Discharge 7.00 cfs
Results
Wid. Mannings Coefficient 0.015
Water Surface Elevation 047 ft
Flow Area 2.87 ft
Wetted Perimeter 17.06 ft
Top Width 16.54 ft
Height 0.47 ft
Critical Depth 0.48 ft
Critical Slope 0.0068010 fift
Velocity 244 ft/s
Velocity Head 0.09 ft
Specific Energy 0.56 ft
Froude Number 1.03

Flow is supercritical.

01:51:22 PM

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

Roughness
0.013
0.017
0.013

FlowMaster v5.08
Page 1 of 1



SECTIOND -D

El Campo Grande Avenue DD Q10 =7 cfs
Cross Section for Irregular Channel

Project Description

Project File i\fmw\00041.fm2

Worksheet El Campo Grande Avenue DD Q10 = 7 ¢fs
Flow Element Irregular Channel

Method Manning's Farmula

Soive For Water Elevation

Section Data

Witd. Mannings Coefficient 0.015

Channel Slope 064 %
Water Surface Elevation 047 ft
Discharge 7.00 cfs

1.6{J
\

1.4

1.2

17
/

Elevation (ft)
o
®

0.6

0.4

0.2

RN

0.0
0.0 5.0

09/20/00
01:51:28 PM

10.0 150 20.0 250 300 350 40.0 450
Station  (ft)

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

500 550 600

FlowMaster v5.08
Page 1 of 1



L Curb @ Wall Q100 = 11cfs
Worksheet for Irregular Channel

\ Project Description

Project File \fmw\0004 1.fm2

Worksheet L Curb @ Wall Q100 = 11cfs

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

fnput Data

Channel Slope 2.19%

Elevation range: 19.87 fi to 21.49 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness

0.00 21.00 0.00 2.08 0.013
0.00 20.61 2.08 17.08 0.030
0.50 2061
0.58 19.87
2.08 19.99
17.08 21.49

Discharge 11.00 cfs

Resulls

Wid. Mannings Coefficient 0.018

Water Surface Elevation 20.48 ft

Flow Area 2.02 ft2

Wetled Perimeter 6.99 ft

Top Width 6.42 ft

Height 0.61 ft

Critical Depth 20.63 ft

Critical Slope 0.008979 it/

Velocity 546 ft/s

Velocity Head 0.46 ft

Specific Energy 20.94 ft

Froude Number 1.72

Flow is supercritical.

09/20/00 FlowMaster v5.08
11:15:52 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




L Curb @ Wall Q100 =11 cfs
Cross Section for Irregular Channel

Project Description

Project File imwA00041.fm?2

Worksheet L Curb @ Wall Q100 = 11cfs
Flow Element Irregular Channel

Mathod Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.018

Channel Slope

219 %

Water Surface Elevation 20.48 ft

Discharge

11.00 cfs

21.6

21.4

N
o
o

N
o
@

Elevation (ft)

20.2

20.0

19.8

040 20 4.0 6.0 8.0 10.0 12.0 14.0

Q9/20/00

Station  (ft)

11:156:58 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

16.0 18.0

FlowMaster v5.08
Page 1 of 1




L Curb @ Wall Q10 =6 cfs
Worksheet for Irregular Channel

Project Description

Project File fmwA00041.fm2

Worksheet L Curb @ Wall Q10 =6 cfs

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 2.19%

Elevatlion range: 19.87 ft to 21.49 .

Station (ft) Elevation (ft) Start Station End Station
0.00 21.00 0.00 2.08
0.00 20.61 2.08 17.08
0.50 20.61
0.58 19.87
2.08 19.99
17.08 2149
Discharge 6.00 cfs
Results

Wid. Mannings Coefficient 0.016
Water Surface Elevation 20.33 ft

Fiow Area 1.18 ft*
Wetted Perimeter 5.37 ft
Top Width 4,94 ft
Height 0.46 ft
Critical Depth 20.46 ft
Critical Slope 0.007345 ft/ft
Velocity 5.07 ft/s
Velocity Head 0.40 ft
Specific Energy 20,73 ft
Froude Number 1.83

Flow is supercritical.

0%/20/00
11:116:16 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666

Roughness
0.013
0.030

FlowMaster v5.08
Page 1 of 1



L Curb @ Wall Q10 =6 cfs
Cross Section for Irreguiar Channel

Project Description

Project File i:\fmw\00041.fm2
Worksheet LCub @ WallQ10=6cfs
Flow Element Irregutar Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.018

Channel Siope

219 %

Water Surface Elevation 2033

Discharge

6.00 cfs

21.6

21.2

21.d

N
o
o

20.6

Elevation (ft)

204

20.2

il q

20.0

19.8

0.0

09/20/00

2.0 4.0 6.0 8.0 10.0 12

Station ()

11:16:26 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

.0 14.0

(203) 755-16686

16.0

18.0

FlowMaster v5.08
Page 1 of 1
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Court Yard C. Basin Q100

Worksheet for Irregular Channel

Project Description

Project File i:\rmwAD0041 fm2
Worksheet Court Yard C. Basin Q100
Flow Element Irregular Channel

Method Manning's Formuta

Salve For Waier Elevation

Input Data

Channel Slope 2.19%
Elevation range: 101.85 ft to 102.20 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 102.20 0.00 52.00
26.00 101.85
52.00 102.20
Discharge 0.50 cfs
Results
Witd. Mannings Coefficient 0.013
Water Surface Elevation 101.91 ft
Flow Area 0.30 ft?
Wetted Perimeter 9.38 ft
Top Width 9.38 ft
Height 0.08 ft
Critical Depth 101.93 ft
Critical Slope 0.007272 f/ft
Velocity 1.69 ft/s
Velocity Head 0.04 ft
Specific Energy 101.96 ft
Froude Number 1.68

Flow is supercritical,

09/14/00

04:56:57 FM

Haestad Methods, inc.

37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

Roughness
0.013

FlowMaster v5.08
Page 1 of 1



Court Yard C. Basin Q100
Cross Section for Irregular Channel

Project Description

Project File i:\fmw\00041.fm2
Worksheet Court Yard C. Basin Q100
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.013
Channel Slape 219 %
Water Surface Elevation 101.91 f
Discharge 0.50 cfs

102. S—

102.15 /
102.1 \ A

102.05 \

102.0

Elevation (ft)

101.95

/
ANkl

101.9 \

\

) q

101.85

101.8

0.0 5.0 100 150 200 250 300 350 400 450 50.0 55.0
Station (ft)

09/14/00 FlowMaster v5.08
04:56:00 PM Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page fof




Court Yard Storm Drain

Woarksheet for Circular Channel

Project Description

Project File i\fmwA0004 1.fm2
Worksheet Court Yard Storm Drain
Flow Elernent Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 050 %
Diameter 8.00 in
Discharge 0.50 cfs
Results

Depth 0.37 ft
Flow Area 0.20 ft
Wetted Petimeter 1.1 ft
Top Width 0.66 ft
Critical Depth 0.33 ft
Percent Full 54,97

Critical Slope 0.007009 i/t
Velocity 2.54 fi's
Velocity Head 0.10 ft
Specific Energy 047 ft
Froude Number 0.82

Maximurn Discharge 0.92 cfs

Full Flow Capacity
Full Flow Slope
Flow is subcritical.

0.85 cfs
0.001712 ft/it

08/20/00
11:13:27 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.08
Page 1 of 1



Court Yard Storm Drain

l Cross Section for Circular Channel
l Project Description

Project File i fimw\00041.fm2

Worksheet Court Yard Storm Drain

Flow Element Circular Channel

Method Manning's Formula

Solve Far Channel Depth

Section Data

Mannings Coefficient 0.013
' Channel Siope 0.50 %

Depth 037 ft

Diameter 8.00 in
I Discharge 0.50 cfs
| —

hvd
E3 1F’
l 8.00 in
0.37 ft
1
l viN
H1
l NTS
09/20/00 FlowMaster v5.08

| 11:13:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666 Page 1 of 1




- EEEEEEEEm———

]

STANDARD RETAINING WALL and R
OPTIONAL MASONRY FENCE S8/T0/

mPpoposcy (b %M/awm:\l
WEST =1D& (Eord AVE .

IN & ALA L S\weom \emouna-ic
GENERAL NOTES

1. FOOTINGS SHALL BEAR ON COMPETANT

3. STEEL REINFORCING BARS SHALL BE ASTM

4,

5.

1.

12.

— T —-T: MN-  UNDSTURBED NATURAL SORL GR COMPACTED
1.} 17 MAX.  FUL REMOVE AL LOOSE MATERIAL BEFORE
j 1> CONCRETE PLACENENT. GRADE CHANGES
3 CONTINUOUS IN A6 MK SHALL BE WADE USING STEP FOOTING
ROUTED BOND BEAM IV Ny OETAL.  OTHERWISE TOP OF FOOTING SHALL
A5 AN ALTERNATE, 1R/ BE APPROXIMATELY LEVEL. 0O NOT
cu'ﬁ%wus jomﬁ‘;ﬁf 10 CONSTRUCT WALL OVER HIGHLY EXPANSNE
Y Pe oL 11 OR COLLAPSABLE SOL OR OVER SOt
PUACED IN TOP MORTAR Ty RASSURES WITHOUT SOIL STABILIZATION AS
JOINT j |3 DIRECTED BY A GEOTECHNICAL ENGINEER.
> .
<7} 2. HOLLOW LIGHTWEICHT CONGRETE MASONRY
4 AT 48 0C. —~HA 11 UNITS SHALL CONFORM TO ASTM 90,
ko a&s gIEEW.‘\)LFL AT GRADE N, TYPE 1 WITH 1800 PSI
| AD ICH SO ;mf MINIMUM COMPRESSNE STRENGTH.
? EQ \./‘;- 1Y e
® SH‘*;’
LY (e WAL A1 4 DOVEL AT 48 O.C.
KR! !ENTERED IN_FENCE WALL
SR RY LAP WITH VERTICAL RENFORCEMENT
014
5 =z
FENCE WAL MAY BE U3 1A S
FLUSH TO EITHER FACE LR R/ h .
¢h Be &
FINISH GRADE - DO NOT ;/
s | | 411 7
i A4l (2) #+ CONTINUOUS
NOORG 2 o Tt T
v, N : Y
VERTICAL YALL BAR “A h/ BE USED AT H= 1"~£ ONLY
PR SCHEDULE MO i A ~ GROUT 'SOLID BELOW CRADE
EACH SIDE OF CONTROL JOINT Y %/-OMHI{ADJOINTSFDRDRAINAGE
2y &}/ N ARST COURSE ABOVE FINSH
w| WATERPRODF INSIDE. FACE 1Y | oo ToR o Sewak
| OF RETAINING WAL % - 7
i i -+ A v
T ‘Y / T
COVER i /_ FINGH GRADE. 2 |z
WEEPHOLE OR JOINT 3/ EJE
CW/ fun SR
: BAR A 'f‘ VT WL - 36 A,
i 0
TR [y
— = f" AL 26 0C.
? 7 R, Lot 1_4;-3' g
BAR °F T CR .
EQUAL EQUAL
*W1° SEE SCHEDULE

AB15, GRADE 40 FUR {4, GRADE 60 FOR
#5 AND LARGER.

DO NOT SLOPE RETANED SOH TOWARD
WAL PROVIDE POSITVE DRAINAGE AWAY
FROM WALL ON BOTH SIDES.

YERTICAL EXPANSICN OR CONTROL JOINTS
SHALL BE MADE ON FENCE WALLS AT
INTERVALS NOT TO EXCEED 6 TWIES THE
FENCE WALL HEGHT. JOINTS ON FENCE
SHALL 8E MADE BY MEANS OF PLASTER
BLOCK OR CONTINOUS VERTICAL RAKE
JOINT.  HORIZONTAL REINFORCING NEED
NOT BE CONTINUOUS THRU JOINT WHERE
PLASTER BLOCK IS USED.

VERTICAL DXPANSION DR CONTROL JOINTS
ON RETAINING WALL ARE OPTIONAL FOR
BEST RESULTS, JOINTS ARE RECOMENDED AT
INTERVALS NOT EMCEEDING 8 TMES THE
WALL HEIGHT.

DO NOT LOCATE WITHIN DISTANCE “H'

OF UPPER SIDE OF WALL ANY BLALDING
FOUNDATION, PARKING, ROADWAYS,

LARGE TREES OR ADDITIONAL RETAINING WALLS.

THE BULDER/CONTRACTOR OR ANY OTHER
PARTY USING THIS DESIGN RELIEVES THE
BUILDING AGENCY FRON ANY LUBILITY FOR

ALL PUURIES, CLAMS, EXPENSES OR DAMACES
RESULTING FROM CONSTRUCTION OF THIS DESIG

LOCATIONS REQUIRING DESIGNS EXCEEDING
LINITATIONS OF THIS STANDARD SHALL BE
PREPARED 8Y A NEVADA REGSTERED
PROFESSIONAL ENGINEER OR ARCHITECT
AND APPROVED BY THE BUINLDING AGENCY
FOR A SPECIFIC LOCATION,

INSPECTION OF CONSTRUCTION SHALL BF
ACCOMPUISHED ACCORDING TO ALL DIRECTIVES
GMVEN BY BULDING DEPARTWENT OFFICULS.

GROUTED CELLS SHALL BE
NECHANICALLY VIBRATED,

USE SPECIAL CONCRETE MWIX, DESIGNED By A
REGISTERED ENGINEER WHERE SOL SULFATE
EXPOSURE EXCEEDS NEGLIGIBLE LEVELS

PER UBC TABLE 19-A~4.

City of Boulder City

Building Depariment

401 California Avenue

Boulder City, NV B3005
(702)203-9282

City of Las Vegas

Building and Safely Dept.

731 S. 4th Street

Las Vegas, Nevada 89101
{702)229-6916

CLARK COUNTY
Depariment of Building
800 S. Grand Centrel Pks.
Las Vegas, Nevada 89115-3530
(702)455-3000
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STANDARD RETAINING WALL and
OPTIONAL MASONRY FENCE

B~10) .
08/10/98
Pg. 2 of 2

PROPORTICNS OF 1 PART PORTLAND
CEMENT, 1/3 PART UME {HYDRATED],

CAACADYEA, \EANDOUT\D- 1019

OMIT HEAD JOINTS FOR
ORAINAGE [N FRST COURSE I
ABOVE FINSH GRADE |
TOP OF SIDEWALK
|
|

T0 ALL RONFORCING STECL TO WAKE THE MOCTURE “WUSHY' AD

SEE WOTE 12 WORKABLE, BT NOT “SOUPY”  THE
WATER CONTENT SHOULD MOT BE WORE
THAN 7.5 GALLONS PER SACK OF
CEMENT FOR THE ABOVE W

SO

MORTAR SHALL BE 2000 PS! TYPE S, AD 3 PATTS SAND. THE WATER
CONTENT SHOULD BE ACCORDING TO

A GDCO WORTAR MDTLRE SHOULD BE N ABSORPTION AND SUCTION ABUITY TO

o]

Al 24 0L
Gm‘mum
< L 15 N,

it e | MU FOOTING mgg'm B

W e | TSRS DR T | g

'H' - P 1 N,
BAR "B"|BAR "B [BAR 'F T
g 20 1 20 L 20} g4 47 45 o, nre —
: e

. -8 | 3-8 | 2-4 )
2-8 pr: T & 144148 oc. W ST SCHEDULE
. g | 55 | 3-8 -
-0 Py 7 7 §5 AT 247 0C. ALTERNATE FODTING TYPES

City of Boulder City City of Las Vegas CLARK COUNTY

Building Department

401 California Avenue

Boulder City, NV 89005
{'702)263-9282

Building end-Safety Dept.

731 8. 4th Street

Las Vegas, Nevada B910!
(702)229-6916

Depariment of Building

500 S. Grand Central Plky.

Lag Vegas, Nevada 89115-3530
(702)455-3000




