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CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

/2

al
DATE: ‘i
1
|
X

March 30, 2020

>

TO:
Land Development Services
Department of Building & Safety

FROM: | '{

Albert Sung, P.E.

Flood Control PrAject Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:
Desert Oasis Il — Apartment Building Addition

COPIES TO:

KJE Consulting Engineers

Cross Streets:

SEQ Diamond Head Drive & Lamb Boulevard

Las Vegas VOA Elderly Housing

File Number:

F:\Depot\DSMemos\DS5230B.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 140-32-103-002 CCRFCD
Zoning Action: | TMP-78069; SDR-78068 & VAR-78067
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal | 12/18/2019 1/14/2020 Not Approved $400.00 | 3680274: $400
2" Submittal 3/12/2020 3/30/2020 See Comments Below $400.00 | 3777954: $400
TOTAL FEES (LDDRS): —
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X is approved subject to conformance to all City standards and the following conditions:

must be resubmitted or supplemented including the following:

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

is conditionally approved subject to Clark County Public Works Department
concurrence.

NOTE:

NOTE:

END OF REMARKS

ays

Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of a project.

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

T/R/S:
AREA

T20S/R62E/32
N-32
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CONSULTING
ENGINEERS, INC.

TO: city of Las Vegas DATE: 3,/12/2020

c/o Albert Sung PROJECT: 356.1

SUBJECT: Desert Oasis II

THE FOLLOWING ITEMS ARE:

FORWARD HEREIN
RETURNED X ATTACHED
UNDER SEPERATE COVER

DESCRIPTION:
1  Disk
1 Grading Flan
1 Ist addendum (includes disk certification letter)
1

$400 submittal check

THESE ITEMS ARE TRANSMITTED:

AT YOUR REQUEST X FOR YOUR ACTION

FOR YOUR APPROVAL FOR YOUR FILES

FOR YOUR REVIEW FOR YOUR INFORMATION
REMARKS:

BY: KENNETH J. FRLANGER

CC:

THIS TRANSMITTAL HAS BEEN RECEIVED BY:

4222 E PINECREST CIRCLE * LAS VEGAS, NEVADA 89121
TEL (702) 597--2988 * kjeconsult@cox.net




Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County
(Desert Oasis Il)
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Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County

Desert QOasis Il

Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AQI
282 Land silty clay leam 26 100.0%
Totails for Area of Interest 2.6 100.0%
Freues 14
uspa  Natural Resources Web Soil Survey 12/13/2019
National Cooperative Soil Survey Page 30f3
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est. vel
Worksheet for Rectangular Channel

Project Description

Project File chaestad\fmw\356-1.fm2
Worksheet 30 inch drainage gutter
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.004000 ft/ft
Bottom Width 2.50 ft
Discharge 1.00 cfs
Resulis

Depth 0.19 ft

Flow Area 0.47 ft2
Wetted Perimeter 2.87 ft

Top Width 2.50 ft

Critical Depth 0.17 ft

Critical Slope 0.005266 ft/ft
Velocity 2.15 ft/s
Velocity Head 0.07 ft
Specific Energy 0.26 ft

Froude Number 0.88

Flow is subcritical.

Yeure 15

12/03119 FlowMaster v5.12
02:43:52 AM Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 (203) 755-1666 Page 1 of 1



est vel
Cross Section for Rectangular Channel

Project Description

Project File c:\haestad\fmw\356-1.fm2
Worksheet 30 inch drainage gutter
Flow Element Rectangular Channel
Method Manning's Formula

Solve For Channel Depth

Section Data
Mannings Coefficient 0.013

Channel Slope 0.004000 ft/ft
Depth 0.19 ft
Bottom Width 2.50 ft
Discharge 1.00 cis

3 ;
| o9t
1
viN
2.50 ft 9

NTS

F‘TE:L.D\?,E V(o

12/03/19 FlowMaster v5.12
02:43:09 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203} 755-1666 Page 1 of 1



Soil Calculations for Time of Concentration and HEC-1 Input Form 4:

Onsite existing basin ONEX1
Area: 1.39 acres; 0.0022 sq. mi.
1.39 acres 100% commercial with Land silty clay loam, soil group C CN=94

Tc soil CN=94.00

CN=94.00

K=0.0132 (94.00) - 0.39

K=0.851

Initial Qverland Time

Ti=1.8 (1.1 - 0.851) ((150)**0.5)/((2.0)**(1/3))
=436 minutes

Travel Time

Length: 370 feet

Slope: 0.9%

Velocity: 2.0 feet per second (figure 602)
Tt 3.08 minutes

Final Travel Time Ti+ Tt=Tc
Te=4.36 +3.08 = 7.44 minufes

UD=0.0744

Onsite existing basin ONEX2

Area: 1.15 acres; 0.0018 sq. mi.

1.15 acres 100% desert in poor condition with Land silty clay loam, soil group C CN=85

Tc soil CN=85.00
CN=85.00

K=0.0132 (85.00) - 0.39
K=0.732

Initial Overland Time
Ti= 1.8 (1.1 - 0.732) ((140)**0.5)/((1.5)**(1/3))
=6.84 minutes

Travel Time

Length: 320 feet

Slope: 0.5%

Velocity: 0.85 feet per second (figure 602)
T 6.27 minutes

Final Travel Time Ti+ Tt="Tc
Te=6.84 +6.27 = 13.11 minutes
UD=0.1311

s | v = 77



Onsite proposed basin ONPR1
Area: 1,65 acres; 0.0026 sq. mi.
1.65 acres 100% commercial with Land silty clay loam, soil group C CN=94

Tc soil CN=94.00
CN=94.00

K=0.0132 (94.00) - 0.39
K=0.851

Initial Overland Time
Ti= 1.8 (1.1 - 0.851) ((150)**0.5)/((2.0)**(1/3))

=4.36 minutes

Travel Time

Length: 370 feet

Slope: 0.9%

Velocity: 2.0 feet per second (figure 602)
Tt 3.08 minutes

Final Travel Time Ti+ Tt=Tc
Te=4.36 +3.08 = 7.44 minutes

UD=0.0744

Onsite proposed basin ONPR2

Area: 0.89 acres; 0.0014 sq. mi.

0.89 acres 100% commercial with Land silty clay loam, soil group C CN=94

Tc soil CN=94.00

CN=94.00

K=0.0132 (94.00) - 0.39

K=0.851

Initial Overland Time

Ti= 1.8 (1.1-0.851) ((180)**0.5)/((1.0)**(1/3))
=6.01 minutes

Travel Time

Length: 345 feet (concrete gutter)
Slope: 0.4%

Velocity: 2.15 feet per second (calculated for 1 cfs using Flowmaster figures 15-16)
T 2.67 minutes

Final Travel Time Ti+ Tit=Te
Te=6.01+2.67 = 8.68 minutes

UD=0.0368

FreveE 18



R ﬂ
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

i

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36

19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS

19 South 61 East ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24

20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29

20 South 61 East ALL SECTIONS 22 South . 62 Fast = 1-10,17-18
Notes: . . _ s s
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency
values in the McCarran Airport Rainfall Area. i
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency ;
values on the McCarran Airport Rainfall Area.

REFERENCE: . '
USACE, Los Angeles District, 1988
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TABLES



(IN INCHES)

RECURREMCE INTERVAL

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES
FOR McCARRAN AIRPORT RAINFALL AREA

included in the McCarran Airport Rainfall Area.

Table 501 adjustments not required.

N R P PRI
REFERENCE:
USACE, Los Angeles District, 1988 ¥

TIME 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
5 min. 0.15 0.27 0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33 0.57 0.74 0.97 1.15 1:97
30 min. 0.44 0.78 1.01 1:3]1 1.55 1.7%
1 hour 0.52 0.89 1.15 1.50 1.78 2.06
2 hour 0.59 1.01 1.30 1.70 2.01 2.30
3 hour 0.64 1.08 1.38 1.82 Z P 2.48
& hour 0.72 1.27% 1.58 2.05 2.41 2.77
24 hour (TR-55) 1.20 1.60 Itga— 2.40 2.70 2.96

BOIE: 1- Referlto Figure 513 for a description and drawing of the area

2. The 24 hour values presented above are for use with TR-55 only.

Revision

Date

ABLE 505




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

: - Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf Ms. cemeteries,

ete.P:
Poor condition (grass cover < 50%) .............. 68 ki) 86 89
Fair condition (grass cover 50% t0 75%)......c.... 49 &9 9 84
Good condition (grass cover > T5%) cvuvrncniinnns 3 61 74 80
lmpervious areas:
Paved parking lots. roofs. driveways, ete.
(excluding right-of-way) .....cocoviviiiinininnns. S8 98 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding
rghl-of-Way)e. covinaninsnmita isiailoinatesis 98 98 a8 98
Paved; open ditches (including right-of-way) ....... 83 B9 92 93
Gravel (including right-of-way) ...............c00se 78 85 89 91
Dirt (including right-of-way) .......cvuvereenunn-- 72 g2 87 B9
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 I 85 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1- to 2-inch sand
or gravel muich and basin borders). _........_.... 56 96 96 96
Urban districts:
Commercial and business........cevevaanaa ST 85 89 92 95
InuESERTAL . oo sipnom msomsaesss s s s e satm s 2 81 88 91 93
Residential districts by avenge lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
10 VEREXStioNM .ov vswvini e sniienne v e 86 91 94

—

Average runoff condition, and I, = 0.25.
2 The average pervent impervious uu:hownwuuﬁedmdnvdopthconnpmtem‘s Other assumptions are as follows: impervious arces are directly
connected to the drainage systermn. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.
CN's for other cornbinations of conditions may be computed using Figure 603.
3 CN's shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover type,
4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious arca
CN. The pervious area CIN's are assumed equivalent to desert shrub in poor hydrologic condition.
5 Compeﬁtem‘ammefc_lrﬂuMuofwmwmmmdingmdmmmmmﬂdhmdm
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. ot IvPS o

REFERENCE: ‘ rABLE 602
SCS TR-55, USDA, June 1986. 1 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve numbers for

Cover description hydrologic soil group— |
Hyvdrologic
Cover type condition? A3 - B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 1 Bl B9
minor element. Good 62 4 85
Oak-aspen—mountain brush mixture of osk brush, Poor 6 % 9
aspen, mountain mahogany, bitter brush, maple, Fair . 48 57 63
and other brush. Good - 30 41 48
. ]
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80
Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 36 47 55
Desert shrub—major piants include saltbush, Poor 63 K 88
greasewood, creosotebush, blackbrush, buresge, Fair 56 2 K1 86
palo verde, mesquite, and cactus. Good 49 68 i) 84
*Average runoff condition, and [, = 028,
1 'vor; <30% ground cover (litter, gruss. und brush overstoryl
Fuir: 30 o 70% ground cover.
Goml: >70% ground cover.
3 urve numbers fur group A huve been developed only for desert shrub.
Revision Date

" REFERENCE:
M SCS TR-55, USDA, June 1986. TABLE 602




HEC-1
EXISTING



AAREAREREARL AREAWREERRARAT RN R AR ARKANARA RN A AR R AT RN

* * * -
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) = * U.S. ARMY CORPS OF ENGINEERS *
» JUN 1998 AND FEB 2010 2 |4 HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1R * * 609 SECOND STREET =
* RGMHEC2000 WWW.HEC-1.COM * " DAVIS, CALIFORNIA 95616 %
* RUN DATE 1SDEC19 TIME 01:45:22 * . {918) 756-1104 ®
* * *
T LT T ST TS AERRERRRARRARARRRRAARRARRRARARARRERARARAA

X X OXI0EXX  XXXXX X
X X X X X XX
X X X X X
XXXAXXX  XXXX X XEXXKX X
X X X X X
X X X X X X
X X 0000000 000X XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC16S, 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

HEC-1 INPUT PAGE 1

LINE h { [APRINIE, [RE, - (Ept. [Py (PResn . [Rr—— R . - PR PP [

1 ID KJE CONSULTING ENGINEERS

2 IT 3 [1} 1] 300

3 10 5

*DIAGRAM

4 JR PREC 57 1.00

8 IN 5 ] /]

6 KK  ONEX1

7 KM onsitebasin ONEX1

8 Ko 22

9 BA 0.0022

10 PB 2.77

11 PC ©0.0000 0.02000 0.05700 0,.07000 0.08700 0.10800 0.12400 0.13000 0.13000 0.13000

12 PC 0.13000 0.13000 0.13000 0.13300 0.14000 0.14200 0.14800 0.15800 0.17200 ©.1810

13 PC 0.19000 0.19700 0.19900 0.20000 0,20100 0,20400 0.21400 0.22800 0.24100 0.2480

14 PC 0.25100 0.25600 0.27000 0.27800 0.28100 0.28300 0.29500 0.32200 0.35200 0.40%0

15 PC 0.49900 0.59000 0.71000 0.74400 0.78100 0.81200 0.81900 0.83500 0.85100 0.8560

16 PC 0.86000 0.86800 0.87600 0.88800 0.81000 0.92600 0.93700 0.95000 0.97000 0.9760

17 PC 0.98200 0.98500 0.98700 0.98900 0.99000 0.99300 0.99300 0.99400 0.99500 0.9980

18 PC 0.99800 0.99900 1.00000

19 LS o 94,00

20 uD 0.0744

21 KK RT1

22 KM ROUTE THROUGH ONEX2

23 RK 145 0.014 0.015 CIRC 2

24 KK  ONEX2

25 KM ONSITEBASINONEX2

26 KO 22

27 BA 0.0018

28 Ls o 85.00

29 D 0.1311

3o KK  COMB1

31 KM COMBINEBASINSONEX1ANDONEX2

32 HC 2

33 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING
NO. (.) CONMECTOR
6 ONEX1
v
v
21 RT1

{--->) DIVERSION OR PUMP FLOW

{<~--) RETURN OF DIVERTED OR PUMPED FLOW

24 . ONEX2



30 COMBl..vuannnnnns

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

AR IR RA AR AR IRRARRARARRREARARARARN A Sk * ERERERXRARR
* " ® *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 AND FEB 2010 = * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1R * » 609 SECOND STREET *
b RGMHEC2000 WWW.HEG-1.COM * » DAVIS, CALIFORNIA 95616 »
* RUM DATE 15DEC19 TIME 01:45:22 * * (916) 756-1104 "

* x *

FRE RN AR ARNE AN IR IR AR AT ENERARRENRRE R P T e T T

KJE CONSULTING ENGINEERS

3 I0 OUTPUT CONTROL VARIABLES

IPRANT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .05 HOURS
TOTAL TIME BASE 14.95 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00

KkR RER AR KER AR AR RRF KA KRR ARE KN ARE FRE AAR ARN RAR LXK KEA RAN AER A% KRd HEk RRE AKX KX AR AAN AAR AXR RAE KR kAR

rrnunmmEREARAE
* *
6K * ONEX1 *
* *
ARk kR AR RN

8 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT GONTROL
IPLOT 0 PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
ouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .050 TIME INTERVAL IN HOURS

#%* FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 1

Rhk Fkk RER Khhk hkR khd REd hkk AAR WAR AR KKK Hkk ARk A% ARR AEE A%E ARE SRR XXX ATE KRR KAK KKK FhE Ak dkd EAR AR RXK KEE hwk

FRA KRR NIk AR RS
* *

24 KK % ONEX2 =
* *



+

+

:

+

1

KRR TERENELAAHRL

26 KO OQUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
IouT
ISAV1
ISAV2
TIMINT

5

0

0.

]

22

1
300
.050

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATEO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

OPERATION STATION  AREA
HYDROGRAPH AT
ONEX1 .002
ROUTED TO
RT .002
HYDROGRAPH AT
ONEX2 .002
2 GOMBINED AT
comMB1 .004
ISTAG  ELEMENT
(
FOR PLAN = 1 RATIO= .
RT1  MANE

BT

MIN)

57
.15

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2

.57 1.00
2.19 4.37
3.50 3.50
2.16 4,33
3.50 3.50

«83 2.29
3.56 3,568
2.95 6.46
3.55 3.55

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

PEAK

{CFS)

2.19

INTERPOLATED TO
COMPUTATION INTERVAL

TIME TO VOLUNE T PEAK  TIME TO VOLUKE
PEAK PEAK
(MIN) (IH) (MIN) (CFS) (MIN) (IN)
210.32 1.01 3,00 2.16 210,00 1.01

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1183E+00 EXCESS=

FOR PLAN
RT1

=1

MANE

RATIO= 1.00

.15

4.36

210

CONTINUITY SUMMARY (AC-FT) = INFLOW= .2497E+00 EXCESS=

*** NORMAL END OF HEC-1 *¥=

.00D0E+00 OUTFLOW= .1183E+00 BASIN STORAGE= .3606E-14 PERCENT ERROR=

i 2.13 3.00 4.33 210.00 2.13

.0000E+D0 OUTFLOW= .2497E+00 BASIN STORAGE= .3599E-14 PERCENT ERROR=

.0
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PRRE R A AR RRRREC AN RAR IR RREE RN AR AR A I RTRA RERARRERENA AT R RN SRR AR IR AR R R AR RRRER

* * * ®
*  FLOOD HYDROGRAPH PACKAGE (HMEC-1) * " U.S. ARMY CORPS OF ENGINEERS *
® JUN 1998 AND FEB 2010 * & HYDROLOGIC ENGINEERING CENTER L
= YERSION 4.1R " * 609 SECOND STREET »
* RGMHEC2000 WWW.HEC-1.COM * * DAVIS, CALIFORNIA 95616 .4
* RUN DATE  15DEC19 TIME 01:54:22 * * (916) 756-1104 *
x * * *
HERERRRR R AR A AN A AR AR AR A AN AR AR AR AN RRS AERAAEAARARANAARARRNAARRSFINATAARRARNRRAR

X X X000 00K X

X X X X X XX

X X X X X

XUXXXAX  XXXX X XVOXX X

X X X X X

X X X X X X

X X X0000X 000 AXH

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

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

DS5:READ TIME SERIES AT DESIRED GCALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE IDivsassatuvesensZuvinnsaBuciriiadinnainsBicsnsanbicesasalesnnascBranasaaBuauana10
i ID KJE CONSULTING ENGINEERS
2 IT 3 0 1] 300
3 I0 5
*DIAGRAN
4 JR PREC .57 1.00
5 IN 5 [+] 1]
L] KK  ONPR1
T KM onsitebasin ONPR1
8 KO 22
] BA 0.0026
10 PB 2.77
kb PC 0.0000 0.02000 0.05700 0.07000 0.08700 0.10800 0.12400 0.13000 0.13000 0.13000
12 PC 0.13000 0.13000 0.13000 0.13300 0.14000 0.14200 0.14800 0.15800 0.17200 0.1810
13 PC 0.19000 0.19700 0.19900 0.20000 0.20100 0.20400 0.21400 0.22900 0.24100 0.2490
14 PC 0.25100 0.25600 0.27000 0.27800 0.28100 0.28300 0.29500 0.32200 0.35200 0.4090
15 PC 0.49900 0.59000 0.71000 0.74400 0.78100 0.81200 0.81900 0.83500 0.85100 0.8560
16 PC 0.86000 0.86800 0.87600 0.88800 0.91000 0.92600 0.93700 0.95000 0.97000 0.9780
17 PC 0.98200 0.98500 0,98700 0.98900 0.99000 0.99300 0.99300 0.99400 0.99500 0.9980
18 PC  0.99800 0,99900 1.00000
19 LS o 94.00
20 Ub 0.0744
21 KK RT1
22 KM ROUTE THROUGHONPR2
23 RK 145 0.014 0.015 GIRC 2
24 KK  ONPR2
25 KM ONSITEBASINONPR2
26 Ko 22
27 BA 0.0014
28 LS 0 94,00
28 UDh 0.0868
30 KK  CcOmB1
31 KM COMBINEBASINSONPR1 ANDONPR2
32 HC 2
a3 2Z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (-) CONNECTOR (<==-) RETURN OF DIVERTED OR PUMPED FLOW
6 ONPR1
v
v
21 RT1

24 - ONPR2
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(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

ARRER IR AR AR IR AR RAR AR AR RERRIXRAARRRERARSE

#

FLOOD HYDROGRAPH PACKAGE
JUN 1998 AND FEB 2010

RUN DATE

®
*
*
* RGMHEC2000 WWW.HEC-1.COM
*
*

VERSION 4.1R

(HEC-1)

1SDEC19 TIME 01:54:22

*
*
*
*
*

ARXEERAARAREARERA KRN AR RN IR KRR AR AR IR L L AR R

IT

KJE CONSULTING ENGINEERS

OUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 1]
QSCAL 0.
HYDROGRAPH TIME DATA
NMIN

IDATE 1 0
ITIME 0000
NOQ 300
HKDDATE 1 0
NDTIME 1457
ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

JP

JR

DRAINAGE AREA

PRECIPITATION DEPTH
LENGTH, ELEVATION

FLOW

STORAGE VOLUME

SURFACE AREA
TEMPERATURE

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

«05 HOURS
14.95 HOURS

SQUARE MILES

INCHES
FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

MULTI-PLAN OPTION

NPLAN

1

MULTI-RATIO OPTION
RATIOS OF PRECIPITATION

.57

1.00

NUMBER OF PLANS

AR RRERAAR AR AREN A AN AR AR AL AR

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* % % ® R % ¥
* % % % % B 4

e T T e e T e E

KRd RER KRR Rkd AAR Fkdk Ak Rkok ARE RAR AkA RAR ARE KNR ANK KRR KXR RAR AAE KRR RAR kdk FAR ARR AAk kAR ARE AKE AXR XEX AXR RXX AAE

6 KK

8 KO

dkde kAE KRR

24 KK

26 KO

RAERRERARRNANAN

* ®
b ONPR1 *
* *

EERRAARARRTAR

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
IouT
ISAV1
ISAV2
TIKMINT

5

0

0.

0

22

1
300
- 050

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

KEkE RRE KRER ARE RRK RRE Ahkk RAA RARE kdkw RRE ARR REE AAR AKE REX KKK KKK RAR RRE Akd Rk hdd dhkd kdkk ik AER RRd ARE wAR

HRRERRAKKARAR R
* *

* ONPR2 *
* -

ARREREXXRRAERRE

QUTPUT CONTROL VARIABLES
5 PRINT CONTROL
0O PLOT CONTROL

IPRNT
IPLOT



QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

IuT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVi 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .050 TIME INTERVAL IN HOURS

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00

HYDROGRAPH AT
+ ONPR1 =003 1 FLOW 2.59 5.16
TIME 3.50 3.50

ROUTED TO

+ R’T1 .003 1 FLOW 2.56 5.11
TINE 3.50 3.50

HYDROGRAPH AT
+ ONPR2 .001 1 FLOW 1.35 2.87
TIME 3.55 3.55

2 COMBINED AT

¥ COMB1 -004 1 FLOW 3.89 7,79
TIME 3.50 3.50

1
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAR  ELEMENT T PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (NIN) (IN) (WIN) (CFS) (HIN) (IN)

FOR PLAN = 1 RATIO= .57
RT1 MANE .25 2.58 210.41 1.01 3.00 2.56 210.00 1.01

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1398E+00 EXCESS= .0000E+00 OUTFLOW= .1398E+00 BASIN STORAGE= .3578E-14 PERCENT ERROR=

FOR PLAN = 1 RATIO= 1.00
RT1 MANE .18 5.14 210.36 2.13 3.00 5.1 210.00 2.13

CONTINULITY SUMMARY (AC-FT) - INFLOW= .2051E+00 EXCESS= .0000E+00 OUTFLOW= .2951E+00 BASIN STORAGE= .3591E-14 PERCENT ERROR=

#%% NORMAL END OF HEC-1 ***
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File

S oy 4399

CITY OF LAS VEGAS 5’3;52; 1996
INTER-OFFICE MEMORANDUM '

TO: FROM:

Dan Bender Dennis transky, P.E.

Land Development Services
Department of Public Works

Departm Public Works
Flood Cgfrfrol

SUBJECT: Technical Drainage Study for: COPIES TO:
Las Vegas VOA Elderly Housing Azimuth Engineering
FILE NO. HADEPOT\DS\DS 1892A.DOC Las Vegas VOA Elderly
' Housing, Inc.
John McNellis, P.E.
Willdan Associates
_HISTORY . - DATE ~ DATE~ - COMMENTS =~ - REVIEW. .
. -. "RECEIVED REVIEWED =~ - : © ... .. -FEES
1st Submittal 7115/96 7/26/96 See comments below $250.00
TOTAL FEES $250.00
REMARKS:

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

is acceptable in concept subject to conformance 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

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

_ A flow split calculation must be provided to verify that flow from Lamb Boulevard will not
enter Diamond Head Drive or provide existing topography and grade elevations that show
that there is a high point on Diamond Head Drive approximately 60 feet east of Lamb
Boulevard as shown on the “Exisfing Drainage Basins” map.

. Rip-rap is not permitted within the channel right-of-way on the channel access road. A storm
drain pipe and drop inlet must be provided conveying the flow into the channel. Details and
cross sections of the design must be provided. The overflow path must also be delineated.

. Flow depth calculations for the proposed onsite channel, drop inlet and storm drain must be
provided. b

. Proposed grading on the south side of the site between the Cedar Avenue channel and the
proposed building must be provided showing the flows conveyed to the onsite drainage
channel.

. The onsite drainage channel must be shown on the grading plan and the final map as a 10
foot public drainage easement to be privately maintained.

. The following comments refer to the grading plan:
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A vicinity map must be provided on the grading plan

b) The elevations and labeling on the north side of the site and on Diamond Head
Drive are unreadable. The Grading Plan must be revised accordingly.
c) Existing finished grades of the Cedar Avenue Channel must be provided
d) It appears that a new wall is proposed along the east side of the site, a note must
be added addressing the existing walls to be removed and the extent of the
proposed wall.
e) There is a typo in the label on the channel, it should read CEDAR AVENUE
CHANNEL,
END OF REMARKS TRIS 208 I62E /32
Widitlc AREA N-32
C:\03228\projects\165a
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SRAINAGE STUDY INFORMATION FORM
Name of Development: _\ VO A edd Date: 91 JuL 2l
Location of Development: a} Descriptive e af \ ndlde -( mbo

b) Seck. =7z TW.2oS R9. (2 &
Name of Owner: . Assessors Parcel No: 140 - 212~ 19D~ QD

Contact Ferson—Name: H. B Telephone No: “7::2. ) _5__/=1=-§;log;¢
Firm: Bi\mhkk !—ﬂg\bstxlh% '5; igv‘\lct_._‘l_\ﬂs,' Twe.

Address: _3o . 2ot a r Vogda V0I5
Type of Land Development/Land Disturbance Process:
[} Rezening (0 subdivision Map (] Clearing and Grading Cnly
(0 farcel Map []Planned Unit Develcrment (JOther (Blease specily belcw)

[ Large Parcsl Map ¥ Building Permit

1. ‘Total Cwned Land Area: AL Sits: A .Q._,(gﬁqc. Being Developed,/Disturbed: 4. (s ac.

2. 1s a porticn or all of the subjest property laocated in a designated
FoMn flecd Hazacrd Area?

b

=t
<

i1, Is the proverty bordersd or crossed by an existing or preposed Clark
Cztncy Regicnal Fleed Centzcl District Master Blanned Facility? o
4. Przposed type of development (Residential, Cermer=ial, Etz.)? 255 lﬁ'—h“‘lm!‘
€. Approximace upstream land area wnich drains ts the subject site? | ge
6. Has the site drainage been evaluated in the past? ¥E=s If yes, please

ideacify decumentacian:

Tf knewn, please briefiy igentify the propesad discharge peint(s) of runcIs fxom Ehe silia

A\ vwWe Na h'd na

Briefly describe ycur prc;‘gased schedule for the ‘jnef::.l project: (Lo ng wg\-ka“
AL} — 4 ', ) Sty \

Sutait this farm as gart of the required drainace study to tue
local entity which has jurisdiction aver the subject property.
This form may provide sufficient informarica t2 serve as the
Concectual Drainace Study.

* Feview and csoncurrence of the Clark Councy Regicnal
Flood Cent=ol Diszzict is required.

Ravision

Local Socooy File No.

REFERENCE:
i £ STANDARD FORM 1
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The project site is also impacted by flow carrxied in the
Cedar Avenue Drainage Channel.

DEVELOPED CONDITIONS

The developed condition will change the amount of onsite
flow routed to Diamond Head Drive and the Cedar Avenue Drainage
Channel. Diamond Head Drive will receive the discharge from
the northerly 1.9 acres of the site while the southerly 3.0
acres will discharge to the Cedar Avenue Drainage Channel

HYDROLOGY AND HYDRAULICS

The localized hydrology, including the project site, was
analyzed with a HEC-1 model in both the undeveloped condition
and after development. Results of this analysis is shown below.
The v*d product for Diamond Head Drive is also shown below based
on Hydropack calculations with data from the HEC-1 model.

EXISTING CONDITIONS

Dfainage basin 10 vr (cfs) 100 yr (cfs)
Diamond Head Apts 2 3
VOA Site North 1 4
VOA Site South 1 4

DEVELOPED CONDITIONS

Drainage Basin 10 vyr (cfs) 100 vr (cfs)
Diamond Head Apts 2 3
VOA Site North 3 6

.-—"/—
VOA Site South ;\-j\—\___/?\
DIAMOND HEAD DRIVE v*d product

v¥d = 0.44 * 1.5
v*d = 0.66 < 8

Rainfall intensities for the HEC-1 model were taken from NOAA
Atlas 2 adjusted for the McCarran Airport Rainfall Area utilizing
a six hour storm with distribution SDN 3, all data taken from
Clark County Regional Flood Control District "Hydrologic Criteria
and Drainage Manuual", WRC Engineering, Inc. adopted October,
1990. SCS curve numbers were gselected based on scils infeormation
and level and type of development as published in the Clark
County Regional Flood Control District "The Master Plan Update
of the Las Vegas Valley", volume II, by James M. Montgomery,
August, 1991, and a site visit.

Offsite flows carried by the Cedar Avenue Drainage Channel
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: bﬁﬁ& 2T oas1S I pate: 12-15-19
Location of Development: a) Descriptive (Cross Streets) North/South: __La&ME 2o U e VARZD
East/West:  SOMAM oS ~ HEAS DERIUE.
b) Section: 32 Township__ 20 S Range: 2 E
gaen: YA0-32 - ioA-002

Nameof Owner,_LAD VEEGAD Y0A Eipew > Ho LS.
Telephone No.: 2.3 077 FaxNo: NA E-Mail Address: Q{.:;i /80 ?{Q Kaki s. oM
Address: A4S Diaron HEAD DRIVE S [8)

— - . X
Contact Person-Name: }(E)\JNWH J ERNCED Telephone No.: 702~ 7~ 2'6188
E-Mail Address: __ | = ¢ 0 3>D VLT P cOX ET Fax No._ J).A
Firm: _ K(E ComdDu TiNGE Epemesrs N
Address: 94222 E PHoEcesT QNW2. to MV SF1Z2/
Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map " | Building Permit
1.Total Owned Land Area: At Site: 4 8‘:@ ACRES Being Developed/Disturbed: .15 ACRES
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? [ Yes** B No

3.1s the property bordered or crossed by an existing or proposed Clark County Reglonal Flood
Control District Master Planned Facility? VER. W pooE Qﬁm% s Yes** u @ _uj‘t‘j
4. Proposed type of development (Residential, Commercial, Etc.): SN
5. Approximate upstream land area which drains to the subject site:___ A} A
6. Has the site drainage been evaluated in the past?§t YES [J NO If yes, please identify documentation:
las VeEGas UA Eiberly HouSe (OS ARs4)
7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:
IpTo Ex)sTioe STokt Dol AT SCoTHEAST FRovE2rg
COLMER . '

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

ASAE
Submit this form as part of the required drainage study to the local entity which has jurisdiction over
the subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.
**Review and concurrence of the Clark County Regional Flood Control District is required.

Revision Date
Engineer’s Seal Local Entity File No.
REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: T X e vy (RASIS L | MepID: 2200 %C.’Z\%”? (=

Firm Name: WEE Coron oo Engineer: kéMJcE_TH N EzZLanEEC
Address: 4277 EE%F%ME_‘:’LIZE-E';T Qe
city: [=As k/_EéAf) State: NV Zip: &9 Z./

Phone Number: ">z — 5717 ~Z5] &€ | Fax Number: M

Property Owner: L ADS VEGAS VoA ELDERLY HoLSInG

Address: 444 s DirarMeran HEAD DO
City, L5 UE.C-::A?_% state: AV Zipp SF 1O

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed
for compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit the
extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended land
use.

If items are not applicable for the subject site, provide N/A.
I. GENERAL REQUIREMENT

N;es i Design Manual Standard Form 1 with the engineer's seal and signature.
%  ____ Design Manual Standard Form 4.
X 2 copies of the 24" x 36" Drainage Plan.
WA A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
. MAPS AND EXHIBITS
Yes No
_ > _____ Acopy ofa current Floed Insurance Rate Map (FIRM) with the site delineated.
>  _____ Acopy of the current CCRFCD Master Plan Update Figure, (F-), for Flood Control
Facilities and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes
V=%

"i ‘X.

Yes

No

No

II. MAPS AND EXHIBITS (Continued)

Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.

On-site drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.

Vicinity Map with local and major cross streets identified and a north arrow.

Il. DRAINAGE PLAN

Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.
Minimum scale: 1" =860"

Project name.

Vicinity Map with local and major cross streets.
Revision box.

North arrow and bar scale.

Engineer's/consultant's address and phone number.
Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street.

Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

Proposed typical street sections.

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Ill. DRAINAGE PLAN (Continued)

Yes No

vi Streets with off-set crowns.

x> Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
and slopes.

p.4 Property lines.

> Right-of-way lines and widths, existing and proposed.

s Existing improvements and their elevations.

pa Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year
storm peak flows at basin concentration points.

NA Concentration points and drainage flow direction with Q100 and Voo and Dago in sireets.

hoA Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for
the 10-year and 100-year flows.

na Location and cross-section of street capacity calculations.

A Cross-sectional detail for channels, including cutoff wall locations.

o Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)
stating size, material, shape, and slope with plan and profile and HGL calculations.

x Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail must be provided that shows appropriate lining and reinforcement.

LA Location and detail of existing, proposed, and future block wall openings. Minimum size is
16" x 48". Wrought iron gate is required for flows > 10 cfs.

NMa Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

oA Perimeter retaining wall locations. All existing and proposed walls (retaining screen and
flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masonry unit.

x Building and/or lot numbers.

> Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

A Limits of existing floodplain based on current FIRM or best available information; limits of
proposed floodplains based on best available information.

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

lii. DRAINAGE PLAN (Continued)

For areas in Zone A, AE, AH, and AQ, base flood elevations (BFEs) must be shown for each
lot; BFEs may be listed on each lot, or in a table. Finish floor elevations must be a
minimum of 18 inches above BFE.

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Qoo flows.

Street slopes for perimeter and interior streets. The minimum slope is 0.4 percent.

Location and detail of best management practice (BMP) for parking lots and low impact
development (LID) (if required).

IV. HYDROLOGIC ANALYSIS

Appropriate soil information and Soils Map for existing and future conditions with subbasins
and property delineated.

Input and output information for existing conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

Input and output information for future conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

Use of correct precipitation values in and around the McCarran Airport rainfall area.

A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.

A summary table of stormwater flows showing basin area, Q1o and Qo for both individual
basins and combined basin flows, where applicable.

Copies of supporting technical information referenced from a previously approved study and
a statement accepting these resuits.

On-site facilities must perpetuate flows through or around the site without significantly
impacting adjacent property owners in accordance with current Nevada Drainage Law.

Calculation for impervious area for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

No

5

[

5 EP

V. HYDRAULIC ANALYSIS

Flow split calculations and supporting documentation or reference for the method of flow split
calculations used.

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q400 and Qo flows representing the worst case for
interior and all perimeter streets. Qoo dxv<8. Qiodxv<6and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor. (Assume the lower half of the opening is plugged.)

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir,
superelevation and tee intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Quoo weir height or flow depth, whichever is greater.

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and
FEMA Zone A flood zones.

Field survey data.

Input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

A summary table and a discussion of the results in the text of the report.

Provide a 50 percent clogging factor in the capacity calculation for drop inlets.

Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided
for storm drain pipes in public rights-of-way, including headwater pool inundation.

The mitigation of nuisance water, both during construction and in the fully developed
condition, must be addressed.

Provide BMP type, size and supporting calculations for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013
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2. GENERAL LOCATION AND DEVELOPMENT DESCRIPTION
2.1 LOCATION

The site is located in the East Half (E 124), of the Southwest Quarter (SW 1/4),

of the Northwest Quarter (NW 1/4), of the Northwest Quarter (NW 1/4), of Section 32,
Township 20 South, Range 62 East, M.D.M., Clark County, Nevada. In particular the
site (APN 140-32-103-002) consist of approximately 4.86 acres located on the south side
of Diamond Head Drive (figure 1).

2.2 PROJECT DESCRIPTION

The parcel of land consist of 4.86 acres of property that has already been mostly
developed as a VOA elderly housing development (Desert Oasis I) with the exception of
the southern 1.1 acres that was left undeveloped for a future expansion. The plans call for
the addition of an apartment building addition that is designated as Desert Qasis II at the
southern end of the parcel. The proposed improvements consist of a two story apartment
building that contains approximately 38,000 SF. There will also be the addition of a row
of parking spaces between the proposed building and the existing driveway.

The site is mostly already developed with a flows split near the center of the property that
allows for the northern portion of the site to drain in a northerly direction onto Diamond
Head Drive, and the southern portion of the site to drain in a southeasterly direction into
the existing drop inlet that is located at the southeast corner of the existing parking lot.
The flows from this drop inlet are conveyed by an existing 24 inch RCP storm drain pipe
to the south east corner of the property where an existing type “B” drop inlet is located
that captures flows from approximately 1.1 acres of undeveloped property. These flows
combine and then drain directly to the south via the existing 24 inch RCP storm drain
pipe into the existing Cedar Avenue drainage channel.

The high point of the flow line in the parking lot is located over 2 feet above the flow line
on Diamond Head Drive. A review of the original drainage study for the Las Vegas VOA
Elderly Housing development (DS 4359) has determined that the original flow depth
calculations for Diamond Head Drive (see appendix II - figure A-E) is 0.44 feet (figure E)
based on a flow 20.9 cfs. Based on this information, the site will be safe with a high
point elevation of over 2 feet above the flow line depth. From our discussion with Albert
Sung, P.E. at the City of Las Vegas, if we can show that the back side of the site is
protected, we will be able to evaluate just the southern portion of the site, as well as
verify the depth of flow within the adjacent Cedar Avenue drainage channel.

10f8



23 EXISTING SITE CONDITIONS AND DRAINAGE FACILITIES

As discussed in section 2.2, the parcel of land consist of 4.86 acres of property of which
only 1.1 acres in undeveloped. As already discussed, with the high point near the center
of the property, we will only need to look at the existing site conditions as they exist on
the southern portion of the property as designated by basins ONEX1 and ONEX2 on the
existing drainage basin map DR1 as shown at the back of the report. Basin ONEX1 (1.39
acres) consisting of the southern portion of the existing building, driveway, and the
parking all the way to the southern limits of the existing development which point there
exist an empty lot that will be used for this proposed development. The empty lot is
designated as basin ONEX2 (1.15 acres) and contains the proposed additional parking
lane, new building and flat work, landscape, and other proposed improvements that are
part of the proposed Desert Oasis II improvements.

The flows from basin ONEX1 currently drain along the existing gutter lines to a point
located near the southeast corner of the existing parking lot where it drains to a low point
and into a type “A” drop inlet and grate. The flows from this drop inlet are conveyed by
an existing 24 inch RCP storm drain pipe to the south east corner of the property where
an existing type “B” drop inlet is located.

The flows from basin ONEX?2 currently drain in a southerly direct at a slope of
approximately 1.5% and then are conveyed in an easterly direction towards the existing
type “B” drop inlet at a slope of approximately 0.5%.

The combined flows from basins ONEX1 and ONEX2 drain directly to the south via the
existing 24 inch RCP storm drain pipe into the existing Cedar Avenue drainage channel.
There are no plans to make any changes to the existing storm drain improvements beyond
putting in a swale at the northern property limits to convey flows into the existing Type
“A” drop inlet.

3. DRAINAGE BASIN DESCRIPTION
3.1  OFF-SITE FLOW DESCRIPTION

Due to the fact that we will not need to evaluate any offsite basins beyond the existing
Cedar Avenue channel, that is located at the southern property limits, we will not need to
further address this section. It should be noted that per a meeting with Albert Sung, P.E.
we will provide an cross section analysis of the Cedar Avenue Channel which is
designated as CACH 0053 by the facility inventory figure F-30 and figure F-30 which
shows the location of the facilities. These figure are shown in the appendix for the 2018
Las Vegas Valley Flood Control Master Plan Update.

The facility inventory information has designated section CACH 0053 of the Cedar

20f8



Avenue Channel as a 10 foot wide concrete channel that is 6 foot deep with side slopes of
1.5:1 that has an average slope of 0.38% per design (field conditions show a slope of
0.42%) in the direction of flow from. Per facility inventory figure F-31 we have a
designated flow of 766 cfs for CACH 0053. Using Flowmaster we analyzed the cross
section perpendicular to the furthest upstream point of the proposed building, which is 24
feet from the western property line, and determined that the proposed building is safely
above the elevation of the Cedar Avenue channel. Figures 3-4 in appendix I shows that
we a slope of 0.38% (field conditions show a slope of 0.42% but we have used the more
conservative design slope) with a flow of 766 cfs which provides us with a depth of
1,766.90 feet. The proposed finished floor elevation 1,771.34 feet

Proposed
Storm Flow Depth FF Clearance
Cedar Ave. Channel 766 CFS 1,766.90 ft 1,771.34 ft 4.44 ft

We have a clearance of 4.44 feet between the proposed finished floor elevation and the
depth of flow during the 100 year storm event flow of 766 cfs. This is sufficiently
protected against flooding.

3.2 ON-SITE DRAINAGE DESCRIPTION

The onsite consist of a total of 2.54 acres of which 1.39 acres is already developed, and
the remaining 1.15 acres will be developed as part of this project. Existing conditions
have been discussed in section 2.3 for onsite basins ONEX1 and ONEX2.

Basin ONPR1 consist of the existing basin ONEX1 plus the proposed parking lane
addition as well as part of the building that drains towards the north as shown on the
Proposed Drainage Basin Map DR2 which is in the back of the report. This basin consist
of a total of 1.65 acres that drains to the north and into the drop inlet that was discussed
earlier. This basin has an initial overland flow of about 150 feet with an average slope of
2.0%, and a travel time flow distance of 370 feet with an average slope of around 0.9%
slope along the curb and gutter line. The flow from this basin drain to the existing drop
inlet as discussed in section 2.3.

Basin ONPR2 consist of the remainder of basin ONEX2 when full developed (0.89
acres). This basin drains in a southerly direction with a portion of the building draining
towards the west and then south until reaching the proposed 30 inch wide “U” gutter with
an average slope of 1.0% The rest of the site drains south until draining into the proposed
“U” gutter. The proposed “U” gutter has a slope of 0.4% and drains directly to the east
until draining into the existing Type “B” drop inlet as discussed in section 2.3.
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3.3  MASTER PLANNING INFORMATION

According to the 2018 Las Vegas Valley Flood Control Master Plan Update figure F-30
and the Facility Inventory figure F-30, this site is located adjacent to the Cedar Avenue
channel which is designated as CACHO0053. While the site is located adjacent to the
existing channel, there are no planned improvements that will have any impact on the
existing channel (see appendix I for figures).

34  FLOODPLAIN INFORMATION

The site is located within the area that is designated by Panel Number 32003C2187 F.
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Map (FIRM) Community Panel Number 32003C2187 F (figure 2), Clark County,
Nevada, revised November 16, 2011, the site is located in a zone X which is an area
determined to be outside the 0.2% annual chance floodplain. The flood map information
1s shown on figure 2 as well as the limits of the AE and AO zones are also shown on the
grading.

3.5 PREVIOUS HYDROLOGY STUDIES

This site was evaluated in the past by the Las Vegas VOA elderly housing drainage study
(see appendix II - figure A-E) which is designated at drainage study Index 4359. We
have reviewed the drainage study and concur with the findings. We are not able to
review the drainage study map since it was not included in the available drainage study
documents that are available, but we do believe that the existing improvements do match
to the intent of the original study.

I Kenneth J. Erlanger, P.E. concur with the findings of the above study and will discuss
an documentation that is included from the original study when necessary.

4. PROPOSED DRAINAGE FACILITIES

4.1  DISCUSSION OF LOCAL ON-SITE FACILITIES

1) The plans for this site include setting the elevation of the proposed building at an
elevation of 1771.34” which is lower than the existing building but more than
sufficient to protect the site against flows from out on Diamond Head and from
flows from within the Cedar Avenue channel as discussed in section 3.1.

2) We have also provided for the design of a 30 inch wide concrete “U” gutter that
will drain the site to the existing drop inlet. The concrete lined drainage swale
that conveys the flows from ONPR2 to the existing drop inlet has a 10 year storm
event of 1.35 cfs and a 100 year storm event of 2.67 cfs. The following is the
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output for the 2.5 foot wide drainage “U” gutter that has a slope of 0.40% (figures

5-8):
10-yr Event  Velocity Depth VxD
concrete swale 1.35CFS 2.40FPS 023 FT 0.58
100-yr Event Velocity Depth VxD
concrete swale 2.67CFS 3.05FPS 0.35FT 1.07

Based on the output for the drainage swale, the 100 year storm event will easily be
conveyed within the 2.5 foot wide “U” gutter.

3) The remainder of the proposed improvements will drain within landscape swales
and or along the curb and gutters located within the parking lot as discussed
earlier.

43  DISCUSSION OF REGIONAL FACILITIES

According to the 2018 Las Vegas Valley Flood Control Master Plan Update figure F-30
and the Facility Inventory figure F-30, this site is located adjacent to the Cedar Avenue
channe] which is designated as CACHO0053. While the site is located adjacent to the
existing channel, there are no planned improvements that will have any impact on the
existing channel (see appendix I for figures).

4.4  DISCUSSION OF COMPLIANCE WITH VARIOUS REGULATIONS

The proposed development is designed to comply with Clark County Public Works and
Clark County Regional Flood Control District (CCRFCD) regulations. This study will
also comply with the CCRFCD Hydrologic Criteria and Drainage Design Manual
requirements.

It should be noted that no offsite drainage improvements are required as part of this
development.

4.5  DISCUSSION OF HYDROLOGIC METHODS AND PARAMETERS
4.5.1 Rainfall Criteria
The onsite and offsite basins are located within the McCarran Airport Rainfall
Area (figure 513). The rain depth has been determined based on the rainfall

depth-duration-frequency values for McCarran Airport rainfall area (table 505) as
follows:
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10-Year Rainfall 1.58 inches
100-Year Rainfall ~ 2.77 inches

4.5.2 Runoff Computations

The runoff computations were calculated based on the Web Soil Survey National
Cooperative Soil Survey. The soil survey designated the type of soil as 100%
282-Land silty clay loam (figures 9-11). The soil map and information for the
location and percentage of soils (100% 282 soil) are shown on the soil report
(figures 12-13). Type 282 soil is a hydrologic soil group C. The soil maps have
been used to set the hydrologic soil groups that have then been used to determine
the curve number (CN) based on Table 602 1 of 4 for commercial properties and
Table 602 4 of 4 for desert shrub.

The lag times for existing and proposed conditions are calculated as shown on
figures 17-18 and as shown on Standard Form 4.

The travel time was determined using figure 602 for the existing and proposed
basins, and using Flowmaster to determine the proposed “U” gutter velocity as
shown on figures 7-8.

4.5.3 Analysis

The HEC-1, Flood Hydrograph Package, was used to determine the 10-year and
100-year storm event flows from offsite and onsite basins under existing and
proposed conditions.

The outputs are shown in section 4.5.4.

4.5.4 Peak Flow Rates

EXISTING- FLOW SUMMARIES

BASIN 10-YEAR FLOW 100-YEAR FLOW
(CFS) (CFS)

ONEX1 2.19 4.37

RTI1 2.16 4.33

ONEX2 0.83 2.29

COMB1 2.95 6.46
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PROPOSED- FLOW SUMMARIES

BASIN 10-YEAR FLOW 100-YEAR FLOW
(CFS) (CFS)

ONEX1 2.59 5.16

RT1 2.56 5.11

ONEX2 1.35 2.67

COMB1 3.89 7.79

46  FACILITY DESIGN CALCULATIONS
4.6.1 On-site
The on-site facilities have been discussed in section 4.1.
4.6.2 Off-site
No off-site facilities are being designed
5.0 CONCLUSIONS
5.1  COMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS
The site will comply with all applicable laws and regulations. The proposed
apartment building has been set at an elevation that is 4.44 feet above the storm
flow in the adjacent Cedar Avenue Channel.
Proposed
Storm Flow Depth FF Clearance
Cedar Ave. Channel 766 CFS 1,766.90 ft  1,771.34 ft 444 ft
It should be noted that the drainage from the site increases from 3 cfs to 3.89 cfs
for the 10 year storm event, and from 7 cfs to 7.79 cfs for the 100 year storm
event, which is an increase of less than 1 cfs.
5.2 EFFECTIVENESS OF FACILITIES
The following onsite drainage facilities will be constructed as part of this site
development:
1) The adjacent Cedar Avenue channel runs at a depth of 1,766,90 for the designated

766 cfs flow for the 100 year storm event, and the proposed finished floor is at an
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2)

3)

5.3

54

elevation of 1,771.34 for a clearance of 4.44 feet.

The proposed 30 inch wide “U” gutter has a depth of 0.23 feet for the 10 year
storm event and 0.35 feet for the 100 year storm event which will be contained
within the 0.50 foot deep gutter.

10-yr Event  Velocity Depth VxD
concrete swale 1.35CFS 2.40FPS 023 FT 0.55

100-yr Event Velocity Depth VxD
concrete swale 2.67CFS 3.05FPS 035FT 1.07

The only other improvement consist of swales with a minimum slope of 1.0% and
the existing curb and gutter system that was already developed as part of the
existing site.

IMPACT ON OFF-SITE PROPERTY AND FACILITIES

The existing parcel is mostly developed, so the proposed improvements only
change the flow by 0.89 cfs for the 10-year storm event and 0.79 cfs for the 100-
year storm event.

HYDROLOGIC/HYDRAULIC CALCULATIONS

The hydrologic and hydraulic calculations are located in the appendix.
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CACHO0053-worksheet
Worksheet for Irregular Channel

Project Description

Project File ¢ \haestad\fmw\356-1.fm2
Worksheet CACHO0053

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 0.003800 ft/ft

Elevation range: 1,762.80 ft to 1,769.90 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 1,769.70 0.00 26.00 0.025
26.00 1,769.10 26.00 54.00 0.015
34.00 1,762.80 54.00 60.00 0.025
44.00 1,762.80
54.00 1,769.00
60.00 1,769.90
Discharge 766.00 cfs
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 1,766.90 ft
Flow Area 65.16 fi2
Wetted Perimeter 24.40 ft
Top Width 21.81 ft
Height 410 ft
Critical Depth 1,767.33 ft
Critical Slope 0.002587 fi/ft
Velocity 11.76 ft/s
Velocity Head 2.15 ft
Specific Energy 1,769.04 it
Froude Number 1.20
Flow is supercritical.
Fronery S

12/02/19
04:23:01 PM

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

FlowMaster v5.12
Page 1 of 1



CACHO0053 cross section
Cross Section for Irregular Channel

Project Description

Project File c\haestad\fmw\356-1.fm2
Worksheet CACHO0053
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.015
Channel Slope 0.003800 ft/ft
Water Surface Elevation 1,766.90 ft
Discharge 766.00 cfs
1770.0 )
¢
;\.____—_-
v-.§____
P—\
I of
1769.0
1768.0
1767.0 1 /l
=
: /
2 1766.0
©
>
L
W
1765.0
1764.0 /
1763.0 \ /
1762.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 550 60.0

Station (ft) .
Yianes A—

12/02/19 FlowMaster v5.12
04:21:03 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



10 yr storm event
Worksheet for Rectangular Channel

Project Description

Project File c:\haestad\fmw\356-1.fm2
Worksheet 30 inch drainage gutter
Flow Element Rectangular Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.004000 fi/ft
Bottom Width 2.50 ft
Discharge 1.35 cfs
Results

Depth 0.23 ft
Flow Area 0.56 ft2
Wetted Perimeter 2.95 ft

Top Width 2.50 ft
Critical Depth 0.21 ft
Critical Slope 0.005101 fi/ft
Velocity 2.40 ft/s
Velocity Head 0.09 ft
Specific Energy 0.31 ft
Froude Number 0.89

Flow is subcritical.

12/04/19

10:31:20 PM

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

FT@L.)EE 5

(203) 755-1666

FlowMaster v5.12
Page 1 of 1



10 yr event
Cross Section for Rectangular Channel

Project Description

Project File c:\haestad\fmw\356-1.fm2
Worksheet 30 inch drainage gutter
Flow Element Rectangular Channel
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.013

Channel Slope 0.004000 ft/ft
Depth 0.23 fit
Bottom Width 2.50 ft
Discharge 1.35 cfs
-
0.23 ft
s 1
VIAN
2.50 ft H 1
NTS
P o0orE O
12/04/19 FlowMaster v5.12
10:30:03 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



100 yr storm event
Worksheet for Rectangular Channel

Project Description

Project File ¢:\haestad\fmw\356-1.fm2
Worksheet 30 inch drainage gutter
Flow Element Rectangular Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.004000 fi/ft
Bottom Width 2.50 ft
Discharge 2.67 cfs
Results

Depth 0.35 ft
Flow Area 0.88 ftz
Wetted Perimeter 3.20 ft

Top Width 2.50 ft
Critical Depth 0.33 ft
Critical Slope 0.004872 ft/ft
Velocity 3.05 ft/s
Velocity Head 0.14 ft
Specific Energy 0.49 ft
Froude Number 0.91

Flow is subcritical.

12/04/19

10:32:45 PM

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

e S
FreueeE [/

(203) 755-1666

FlowMaster v5.12
Page 1 of 1



100 yr event
Cross Section for Rectangular Channel

Praoject Description

Project File c\haestad\fimw\356-1.fm2
Worksheet 30 inch drainage gutter
Flow Element Rectangular Channel
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 0.004000 ft/ft
Depth 0.35 ft
Bottom Width 2.50 ft
Discharge 2.67 cfs
~7
= [
0.35 ft
1
vIN
2.50 ft H 1
NTS
Peuws &
12/04/19 FlowMaster v5.12
10:32:09 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Map Unit Description: Land silty clay loam—Las Vegas Valley Area, Nevada, Part of Clark Desert Oasis ||
County

Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unitis
made up of the soils or miscellaneous areas for which it is named, soils that are
similar to the named components, and some minor compenents that differ in use
and management from the major soils.

Most of the soils similar to the major components have properties similar to those
of the dominant soil or soils in the map unit, and thus they do not affect use and
management. These are called noncontrasting, or similar, components. They
may or may not be mentioned in a particular map unit description. Some minor
components, however, have properties and behavior characteristics divergent
enough to affect use or to require different management. These are called
contrasting, or dissimilar, components. They generally are in small areas and
could not be mapped separately because of the scale used. Some small areas of
strongly contrasting soils or miscellaneous areas are identified by a special
symbol on the maps. If included in the database for a given area, the contrasting
minor components are identified in the map unit descriptions along with some
characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions,
especially where the pattern was so complex that it was impractical to make
enough observations to identify all the soils and miscellaneous areas on the
landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

FleUueE C(
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Map Unit Description: Land silty clay loam—Las Vegas Valley Area, Nevada, Part of Clark

County

Desert Oasis Il

Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform,
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Las Vegas Valley Area, Nevada, Part of Clark County

282—Land silty clay loam

Map Unit Setting
National map unit symbol: hrbn
Elevation: 1,200 to 2,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 66 to 70 degrees F

Frost-free period: 230 to 250 days ‘F:AT AUTE 'O

USDA
i

Natural Resources Web Soil Survey
Conservation Service MNational Cooperative Soil Survey

12/13/2019
Page 2 of 3



Map Unit Deseription: Land silty clay loam—Las Vegas Valley Area, Nevada, Part of Clark Desert Oasis |l
County

Farmland classification: Not prime farmland

Map Unit Composition
Land and similar soils: 100 percent
Estimates are based on observations, descriptions, and fransects of
the mapunit.

Description of Land

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1-0to 2inches: silty clay loam
H2 - 2 to 64 inches: stratified silt loam to silty clay

Properties and qualities

Siope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat poorly drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to moderately high (0.14 to 0.57 in/hr)

Depth to water table: About 36 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 10 percent

Salinity, maximum in profile: Strongly saline (16.0 to 32.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 20.0

Available water storage in profile: High (about 10.8 inches)

Interpretive groups
Land capability classification (irrigated). 6w
Land capability classification (nonirrigated). Tw
Hydrologic Soif Group: C
Ecological site: SALINE BOTTOM (RO30XY024NV)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark County
Survey Area Data: Version 14, Sep 16, 2019

uspa  Natural Resources Web Soil Survey 12/13/2019
Conservation Service National Cooperative Soil Survey Page 30f3
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\cg/

CLASS "B”
CONCRETE WITH
EITHER FIBER
MESH OR
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N.T.S. //\

& 3.9 FT. "U" GUTTER DETAIL ~ TYPE "A" CURB CROSS SECTION

N.T.S.

CLASS B
CONCRETE ——__[°

<—O}—>‘

INSTALL FIBERMESH
AS REINFORCING TO
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F@: OF TYPE Il AGGREGATE
BASE COMPACTED TO 95% PER
ASTM D1557.

~~ 3 FT. VALLEY GUTTER DETAIL
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N.T.S.

NV N.T.S.
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2000 PSI @ 28 DAYS
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DEDICATED PUBLIC RIGHT—OF—WAY
0.R. 19941123:01061

N.87'56'58” E — 338.26'

(PuBLIC STREET)

DIAMOND HEAD DRIVE

1770

BASIN [10—YR EVENT _[100—YR EVENT
S [ —— ONEX1 | 2.19 CFS 4.37 CFS
; ONEX2| 0.83 CFS 2.29 CFS

oS PEAK FLOW RATE
L R—PD6 R—PD6 %S

INC.

EX. TYPE "A”
DROP INLET
L=4" INLET

_U”N.m~ Om\P:_.m "
INV.—65 7 EX. TYPE "B

DROP INLET

D=2.5" GRATE
\ INV.=63.6

- B —— ——— \ | EX. 24” RCP
_| DRAIN PIPE
S=14%

__“ | EXISTING CONDITION

| DRAINAGE COMBINE POINT

COMB PT 10—YR 100—YR
COMB1 2.95 CFS 6.46 CFS
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O [ THE FLOWS FROM ONEX1 DRAIN TO THE EXISTING TYPE "A” DROP INLET
4 THAT IS LOCATED AT THE SOUTHEAST CORNER OF THE EXISTING
| PARKING LOT. THESE FLOWS DRAIN WITHIN THE EXISTING 24" RCP
llllllllllllllllll STORM DRAIN PIPE TO THE SOUTHEAST PROPERTY CORNER WHERE
- THEY COMBINE WITH THE FLOWS FROM ONEX2 WITHIN THE EXISTING
__ TYPE "B” DROP INLET. THE COMBINED FLOWS DRAIN WITHIN THE

EXISTING 24" RCP DRAIN PIPE DAYLIGHTING INTO THE EXISTING CEDAR
__ AVENUE CHANNEL
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2 INCH BRASS CAP REFERENCE MONUMENT IN TOP OF
CURB NORTHEAST CORNER OF NELLIS BOULEVARD AND
BONANZA ROAD, NEAR THE PC OF NELLIS BOULEVARD.

140—-352—-112—-008 BASIS OF BEARING
| SNICKERSTAKS COMPANY LLC NORTH 87°56°58" EAST, BEING THE CENTERLINE OF DIAMOND HEAD

1 DRIVE AS SEEN IN FILE 82, PAGE 58 OF SURVEYS, RECORDED IN THE
y _|I_|I”\_ V@@ \_ (rlvv CLARK COUNTY, NEVADA’S RECORDER’S OFFICE.
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A0 THIS PROPERTY IS LOCATED IN ZONE "X”, INDICATING THAT THIS
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’ | - - - - — RATE MAP 32003C2187F, EFFECTIVE DATE NOVEMBER 16, 2011.
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\\ @ LOCATION OF UNDERGROUND UTILITIES ON THE DRAWINGS WERE OBTAINED BY A SEARCH

OF AVAILABLE RECORDS. THE ENGINEER ASSUMES NO RESPONSIBILITY FOR UTILITIES NOT

_—\ SHOW OR IN THE LOCATION SHOWN ON THE DRAWINGS.

REFER TO GEOTECHNICAL EVALUATION FOR A TWO-STORY APARTMENT BUILDING AT 4445
DIAMOND HEADE DRIVE AS PREPARED BY GEOTEK, INC. ON SEPTEMBER 6, 2019, AND
STAMPED BY LUCAS A. JACO , P.E. FOR GRADING AND PAVING RECOMMENDATIONS FOR
THE PROPOSED SITE IMPROVEMENTS. PROJECT NO. 14709.1-LV
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INSTALL SIDEWALK DRAIN WITH ADA ACCESSIBLE SURFACE CROSSING DRAINAGE.

FF=1772.80°

INSTALL SIDEWALK RAMP USING TRUNCATED DOMES PER DRAWING NO. 235 OF THE
UNIFORM STANDARD DRAWINGS, CLARK COUNTY AREA.

SEE ARCHITECTURAL PLANS FOR REMOVE OF SECTION OF EXISTING CMU WALL AND THE
INSTALLATION OF ACCESS GATE.

. > {40-32-112-010

PROPOSED DESERT OASIS Il APARTMENT BUILDING ppd e ; omwwmwwmnmwm%wm >%§i
NN

0 FF=1771.34 o | FF=1768.64

INSTALL SIDEWALK PER DRAWING NO. 234 OF THE UNIFORM STANDARD DRAWINGS, CLARK
COUNTY AREA.

EXISTING TRASH ENCLOSURE PER ARCHITECTURAL DRAWINGS.

INSTALL 30" WIDE "U” GUTTER PER DETAIL

INSTALL "A” CURB PER DETAIL @ .

INSTALL 36” SIDE "V’ GUTTER PER DETAIL [ 7).
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REFER TO GEOTECHNICAL EVALUATION FOR PAVEMENT RECOMMENDATIONS:

1.0%

FIRE ACCESS/DRIVE LANE 3.5” ASPHLATIC CONCRETE; 5.0” TYPE Il AGGREGATE BASE
PARKING LANE 2.5” ASPHLATIC CONCRETE; 4.5” TYPE Il AGGREGATE BASE
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PROVIDE AN ASPHALTIC CONCRETE PAVEMENT TRANSITION BETWEEN THE CMU WALL GATE
AND EXISTING ASPHALTIC PAVEMENT PATH WITH A MAXIMUM SLOPE OF 47%.

PROVIDE AN ASPHATLIC CONCRETE TRANSITION BETWEEN THE PROPOSED GUTTER LINE
/ AND THE EXISTING PAVEMENT TO A MINIMUM DISTANCE OF 10 FEET. VERIFY A MINIMUM
SLOPE OF 1%

@ OO E@ WL ©

PROVIDE A STANDARD 30" ROLL CURB PER DRAWING 217.S1 OF THE UNIFORM STANDARD
DRAWINGS CLARK COUNTY ALONG THE GUTTER IN FRONT OF THE PROPOSED TRASH
ENCLOSURE.
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