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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

March 13, 264

TO:

Land Development Services
Department of Public Works

FROM: [ |

Albert Sung, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:

Toscana Wyeth Ranch LMA Turf Conversion

(Update to DS2954)

COPIES TO:
Lochsa Engineering

Cross Streets:

SWC of Rainbow Blvd. & Farm Rd.

Toscana-Wyeth Ranch Landscape
Maintenance Association

File Number:

F:\Depot\DSMemos\DS4579B.doc

Bart Anderson, P.E., DevCo

Parcel Number:

125-15-7797-001

Zoning Action: | N/A
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal | 11/15/2012 1/9/2013 Conditional Approval $400.00 301477: $400
& & 1/2/13
Supplemental
CCRFCD 3/12/2013 3/13/2013 Concurrence Recv'd N/C N/C
TOTAL FEES (LDDRS): | $400.00 —

REMARKS: Drainage Study in support of reducing turf area above channel freeboard.

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.

1.

The Toscana-Wyeth Ranch Landscape Maintenance Association proposes to reduce the common

area turf above the channel freeboard area and replace with Xeriscape. The flow impacting the area
has been reduced with the completion of MPU facilities in the area.

The Landscape Plans only proposes to do the turf conversion improvements along the Rainbow

Boulevard Channel between Farm Road and the Severance Channel at this time. However, this
study also covers the future turf reduction in the Severance Channel and the Rainbow Boulevard
Channel between the Severance Channel and existing MPU collection facility.

The Landscape plans by Jaramillo Landscape need to be revised to include a cross section of the

channel area that shows the minimum channel depth to top of turf area per the recommendations of

this study.

¢ Rainbow Channel between Farm Rd. & Severance Channel -

2.5’ above channel bottom.

¢ Rainbow Channel between Severance Channel & MPU facility - 3.5’ above channel bottom.

e Severance Channel between Tenaya Rd. & Rainbow Channel - 4.0’ above channel bottom.




NOTE:

NOTE:

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 Amendment 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.

END OF REMARKS T/R/S:  T19S/R60E/15

pbj

AREA G-15
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CITY OF LAS VEGAS DATE: AA( (-
INTER-OFFICE MEMORANDUM March 13, 241 /

TO: FROM: 4

Land Development Services Albert Sung, P.E.

Department of Public Works Flood Control Project Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Toscana Wyeth Ranch LMA Turf Conversion Lochsa Engineering
{(Update to DS2954)

Cross Streets: SWC of Rainbow Blvd. & Farm Rd. Toscana-Wyeth Ranch Landscape
Maintenance Association

File Number: F:\Depot\DSMemos\DS4579B.doc Bart Anderson, P.E., DevCo

Parcel Number: | 125-15-7797-001
Zoning Action: | N/A

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal | 11/15/2012 1/9/2013 Conditional Approval $400.00 | 301477 $400
& & 1/2/13
Supplemental
CCRFCD 3/12/2013 3/13/2013 Concurrence Recv'd N/C N/C
TOTAL FEES (LDDRS): | $400.00

REMARKS: Drainage Study in support of reducing turf area above channel freeboard.

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

X is approved subject to conformance to all Gity 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.

1. The Toscana-Wyeth Ranch Landscape Maintenance Association proposes to reduce the common
area turf above the channel freeboard area and replace with Xeriscape. The flow impacting the area
has been reduced with the completion of MPU facilities in the area.

2. The Landscape Plans only proposes to do the turf conversion improvements along the Rainbow
Boulevard Channel between Farm Road and the Severance Channel at this time. However, this
study also covers the future turf reduction in the Severance Channel and the Rainbow Boulevard
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Drainage Study
For

Toscana Wyeth Ranch LMA

Turt Conversion
(An Update to the Offsite Master Stormwater
Hydraulic Study for Bella Vista)

JOB# 121098
November 2012

Prepared for:

Jaramillo Landscape Maintenance, LLC
9275 South Jones Boulevard
Las Vegas, Nevada §9139
(702) 251-0011

Prepared By:
LOCHSA ENGINEERING
6345 South Jones Boulevard
Suite 100
Las Vegas, Nevada 89118
(702) 365-9312



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Toscana Wyeth Ranch LMA - Turf Conversion Date: November 08, 2012

Lacation of Development:  a) Descriptive (Cross Streets) North/South: Rainbow Boulevard
East/West: Farm Road
b) Section: 15 Township:19 South Range: 60 East
<) APN : 125-15-797-001

~

Name of Owner: Toscana-Wyeth Ranch Landscape Maintenance Association, C/o Jaramillo Lanscape Maintenance, LLC.

Telephone No.:_702-251-0011 Fax No.: (702) 870-5099  E-Mail Address:
Address: 9275 South Jones Boulevard, Las Vegas, Nevada 89139

Contact Person-Name: _Stanley Okey Amadi, P.E. Telephone No.: (702) 365-9312
* E-Mail Address: stanley@lochsa.com Fax No.:(702) 365-9317

Firm: Lochsa Engineering

Address: 6345 South Jones Boulevard, Suite 100, Las Vegas, Nevada 89118

Type of Land Development/Land Disturbance Process:

[ | Rezoning [J | subdivision Map [J | Clearing and Grading Only
[ Parcel Map 0 Planned Unit Development [X] | Other (Please specify below)
] | Large Parcel Map x] Building Permit Landscape Turf Conversion to Xeriscape
1.Total Owned Land Area: At Site: 2.0 +/- Acres Being Developed/Disturbed: <1.0 +/- Acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? Yes** [ No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? ] Yes** El No

4. Proposed type of development (Residential, Commercial, Etc.); Landscape Conversion

5. Approximate upstream land area which drains to the subject site: 0.0 +/- Acres

6. Has the site drainage been evaluated in the past? [X] YES [] NO  Ifyes, please identify documentation:
Offsite Stormwater Hydraulics Study for Bella Vista (DS #2954)

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:
Southwards within the downstream portion of Rainbow Boulevard Channel Following Existing Drainage Patterns

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

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

Study.

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

Revision Date

r's Seal Local Entity File No.

T et
| EnginLl {

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




[ 702-365-9312 | F 702-365-9317 , / l OCh sa
6345 S Jones Blvd, Suite 100 . : :

Las Vegas, NV 89118
November 08, 2012

engineering

Mr. Albert Sung, P.E.

City of Las Vegas Public Works Department
333 North Rancho Drive

Las Vegas, Nevada 89106

Subject: Drainage Study for Toscana Wyeth Ranch LMA Turf Conversion
An Update to the Offsite Master Stormwater Hydraulics Study for Bella Vista
Previous CLV DS #2954
Lochsa Job # 121098

Dear Mr. Sung,

This letter is intended as an update to the approved Offsite Master Stormwater Hydraulic Study for
Bella Vista. The original “Offsite Master Stormwater Hydraulic Study for Bella Vista” (CLV
DS#2954) prepared by De Roulhac Consulting, Inc., was approved on October 05, 2001 and will be
referred to as the ‘Original Study’. The purpose of this update is to re-examine the hydraulic
characteristics of the interim flood control improvements installed to protect the existing Bella Vista
residential subdivision prior to the construction of the permanent Clark County Regional Flood
Control District (CCRFCD) facilities along Rainbow Boulevard. This study will establish the
current flows conveyed by interim facilities and explore the potential for reclaiming or conversion
of a portion of the reinforced grass lining of the interim channels into xeriscape (desert landscape).
The portion of the channel currently planned for turf conversion constitutes mainly of the Rainbow
North Segment; however this study will also establish limits along the other segments of Severance
and Rainbow South. The study will also support the vacation of the existing 64-foot wide Public
Drainage Easement over the northern portion of the Rainbow North Channel Segment upstream of
Severance Channel confluence. The subject easement vacation is intended to be addressed in the
near future. All the CCRFCD facilities upstream and around the Bella Vista subdivision, including
two detention basins (Tule Springs TSDB0011 and Brent BRDB0032), the Mountain Spa/Vista
Ranch Channels (MSNV0000-0125) and the Grand Teton and Rainbow Boulevard (LVMD 2525-
2789) storm drains identified as future facilities during the planning of the Bella Vista subdivision,
have now been fully constructed and operational. Therefore, the interim facilities will no longer
capture and/or convey the designed flow capacities as the offsite flows are now intercepted and
conveyed by the aforementioned network of CCRFCD facilities around the site.

The portions of the site (grass lined channels) being examined in this update primarily consist of the
entire Severance Channel and the portion of the Rainbow Boulevard Channel upstream of the
Severance Channel Confluence. These portions of the channel system span approximately 2.0 acres
in area and will be identified as the project site. The site occupies a portion of the Northern Half
(N1/2) of the Southeast Quarter (SE1/4) of Section 15, Township 19 South, Range 60 East, of the

www.lochsa.com | LASVEGAS | BOISE | DUBAI | HO CHI MINH CITY



Toscana Wyeth Ranch LMA Turf Conversion-Drainage Study Update November 08, 2011
City of Las Vegas Public Works Department Page 2 of 5

M.D.M., in the City of Las Vegas, an incorporated portion of Clark County, Nevada. The project
site is identified by the Assessors’ Parcel Number (APN) 125-15-797-001. Please refer to the copy
of the Assessor’s Parcel Map provided in Appendix. Figure 1 in the appendix also shows the
Vicinity Map for the subject site in relation to the surrounding streets.

The Original Study provided a conceptual design with technical hydraulic analysis for the
conveyance facilities required to mitigate the offsite flows impacting the Bella Vista subdivision.
These facilities mainly comprised of a reinforced grass lined channel within a 60’ wide drainage
easement in the alignment of Severance Lane referred to as the Severance Channel and another
reinforced grass lined channel within a 64’ wide drainage easement adjacent to Rainbow Boulevard
and referred to as the Rainbow Boulevard Channel. The Severance Channel ties into the Rainbow
Boulevard Channel near the intersection of Rainbow Boulevard and Severance Lane alignments.
The Rainbow Boulevard Channel continues south to terminate at the northwest corner of the
intersection of Rainbow Boulevard and Elkhorn Road. Then, a bubbler structure with two 66”
storm drain connection to the end of the channel was constructed to drain the channel back to the
surface and continue to discharge downstream of the intersection in the alignment of Elkhorn Road.
An 18” RCP storm drain which discharges into the bubbler structure as well was also constructed as
a part of the low flow and nuisance drainage system of the Rainbow Boulevard Channel. The
combined design discharge conveyed by both channels to the bubbler structure was determined to be
approximately 1,785 cfs during the 100-year, 6-hour storm event. The Severance Channel was
designed to convey 933.50 cfs while the Rainbow Boulevard Channel upstream of the Severance
Channel confluence was designed to convey 851.50 cfs. The subject facilities were designed and
constructed as an interim solution to mitigate the flows impacting the proposed Bella Vista
subdivision pending the construction of the aforementioned CCRFCD permanent facilities which
have since then been fully installed and operational.

The “Las Vegas Wash Middle Branch Final Design Report” (CLV DS #4286) by VIN Nevada,
constitutes the technical basis for the hydrology and hydraulic analysis of the CCRFCD Las Vegas
Wash Middle Branch (LVMD) facilities and shall be referred to as the ‘LVMD FDR’. Review of
the LVMD FDR indicates that the offsite flows impacting the Rainbow Boulevard Channel from
intersection of Whispering Sands Avenue have been completely eliminated and are now captured by
a network of inlets to the existing dual 24’x8” RCB in Rainbow Boulevard. Likewise, flows
conveyed by the Severance Channel currently consist of approximately 270 cfs during a 100-year, 6-
hour storm event as estimated by the ‘LVMD FDR’. Runoff in the Severance Channel was
determined as the combination of outflows from Elkhorn Springs Detention Basin and subbasin
NW150-C which includes the existing Bella Vista residential subdivision and the upstream portion
of the Rainbow Boulevard Channel north of Severance Channel Confluence. The subject upstream
channel area spans approximately 2.30 acres. For the purpose of this report, the upstream channel
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Toscana Wyeth Ranch LMA Turf Conversion-Drainage Study Update November 08, 2011
City of Las Vegas Public Works Department Page 3 of 5

area has been reanalyzed with the rational method as basin RBCN (<1/3 cfs) to determine local
runoff impact if any. Please refer to the Drainage Basin Map (Sheet DR1) and the Rational Method
Calculation provided in the appendix. Furthermore, a review of the “Technical Drainage Study for
Bella Vista North 80 Acres” (DS #3047) by Lochsa Engineering also indicates that the combined
onsite flows from the Bella Vista subdivision estimated at concentration point CMD9 (7/53 cfs)
discharges into the Rainbow Boulevard near the confluence with the Severance Channel. Similarly,
the “Technical Drainage Study for Wyeth Ranch” (DS #3046) by Pentacore, Inc., indicates that a
portion of the onsite flows from the Wyeth Ranch subdivision estimated as concentration point CP-
2 (8/25 cfs) discharges into the Severance Channel upstream of the confluence with the Rainbow
Boulevard Channel. However, the total flows currently conveyed within the Rainbow Boulevard
Channel downstream of the Severance Channel confluence as estimated by the LVMD FDR is
approximately 270 cfs during the 100-year storm. Thus, the 100-year flow of 270 cfs has been
adopted in order to provide a conservative revised hydraulic analysis of the Severance Channel.
Furthermore, the “Technical Drainage Study for Wyeth Ranch” (DS #3046) by Pentacore, Inc.,
indicates that additional flows from the Wyeth Ranch subdivision discharges into the Rainbow
Boulevard Channel downstream of the Severance Channel confluence. These additional flows were
estimated as basin FUT-7 (3/13 cfs) and are conveyed to the Rainbow Boulevard Channel through a
30° wide drainage and utility easement. Hence, the total combined flows currently conveyed by the
Rainbow Boulevard Channel downstream of Severance Channel confluence is approximately 283
cfs (i.e. 270+13 cfs), during a 100-year storm event. This combined total flow in the Rainbow
Boulevard Channel is significantly lower than the previous design capacity of the channel due to the
upstream interception by the existing CCRFCD facilities. By comparison, the Rainbow Boulevard
Channel flows have been reduced by approximately 84.15% from 1,785 cfs to 283 cfs. Thus, this
report will re-examine the hydraulic characteristics of the channel and explore the potential for
reclaiming and fill and/or removal of a portion of the reinforced grass lining within channel where
possible.

The LVMD FDR provided a series of weirs with field NDOT Type 8 drop inlets at the upstream end
of each weir to capture flows conveyed along the Rainbow Boulevard Channel downstream of the
Severance Channel Confluence. The series of weirs/inlets were designed to capture the entire flows
conveyed within the Rainbow Boulevard Channel. Since the channel flows have significantly
reduced, a revised hydraulic analysis of the reinforced turf channel have been provided with the
FlowMaster for the typical channel sections. The revised analysis for the Severance Channel
indicates a flow depth of 2.60-feet and a velocity of 4.54 fps. Likewise, the analysis for the
Rainbow Boulevard Channel indicates a flow depth of 1.14-feet and a velocity of 2.87 fps for the
North Segment and a depth of 2.39-feet and a velocity of 4.53 fps for the South Segment. All the
calculations indicate subcritical flow regimes with less than 1.0-feet of freeboard. However,
considering the 1.0-feet minimum freeboard requirement per the CCRFCD HCDDM, the channels
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Toscana Wyeth Ranch LMA Turf Conversion-Drainage Study Update November 08, 2011
City of Las Vegas Public Works Department Page 4 of 5

still have sufficient capacity to convey the reduced flows as estimated. Thus, accounting for the
required minimum freeboard along the channel segments, the minimum channel depths that must
remain for the conveyance of flows are thus estimated as 2.14-feet, 3.39-feet and 3.60-feet for the
Rainbow Boulevard (North and South Segments) and Severance Channels respectively. The design
landscape plans for the proposed reclamation will be furnished by Jaramillo Landscape and
Maintenance, LLC. Please see the attached copy of landscape plan provided in the appendix.

The “2008 Las Vegas Valley Flood Control Master Plan Update”, dated September 2008, as
prepared by Post Buckley Schuh and Jernigan, Inc. (PBS&J), in association with Louis Berger
Group and Parsons Brinckerhoff, for the Clark County Regional Flood Control District (CCRFCD)
illustrates the existing and proposed regional master planned facilities around the site as shown on
Figure F-13. Review of the Master Plan Update, indicates portions of the Las Vegas Wash Middle
facilities and the existing Elkhorn Detention Basin outfall facilities adjacent to the site. The
CCRFCD Master Plan Facilities are located in the alignments of Rainbow Boulevard and Severance
way adjacent to the site. These Las Vegas Wash Middle facilities are identified as LVMD 2550 and
LVMD 2525, while the Elkhorn Detention Basin Outfall facility is identified as EKDB 0000. The
CCRFCD Master Plan Update proposed LVMD 2550 and LVMD 2525 to consist of a 21°x6” RCB.
However, review of the LVMD FDR indicates that both facilities are constructed as a 24°x8> RCB
with discharge capacities of 2,063 cfs and 2,282 cfs respectively. The existing EKDB 0000
facilities adjacent to the site consists of a 15” wide by 5.8’ deep grass lined channel with 3.5:1 side
slopes and a design discharge capacity of 238 cfs. The revised analysis from the LVMD FDR
indicates a discharge of approximately 270 cfs. This 100-year flow of 270 cfs has been utilized as
the design basis to allow for the proposed turf conversion.

The project site is covered by Flood Insurance Rate Map (FIRM) for Clark County, Nevada, and
incorporated areas, Community Panel Numbers: 32003C1765F and 32003C1745F, Effective Dates:
November 16, 2011 and September 27, 2002 respectively. Review of the Flood Insurance Rate
Maps the upstream end of Severance Channel that extends to Tenaya Way is located within panel
32003C1745F while the rest of the channel system is located within panel 3200C1765F. The Flood
Insurance Maps also indicate that the entire channel system (site) is located within an area
designated by FEMA as Zone “X” (unshaded). Zone “X” (unshaded) is described by FEMA as;
“Areas determined to be outside the 0.2% annual chance flood.

Figure 2 in the Appendix illustrates the location of the site on a portion of the above referenced
Flood Insurance Rate Maps.

The subject drainage study update is specifically provided to establish the current flows conveyed by

interim Severance and Rainbow Boulevard Channels, and explore the potential for reclaiming or
removal of a portion of the reinforced grass lining of the interim channels. A summary table of the
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Toscana Wyeth Ranch LMA Turf Conversion-Drainage Study Update November 08, 2011
City of Las Vegas Public Works Department Page 5 of 5

results of the hydraulic analysis with the current flow rates, channel flow depths and the freeboard
calculations has been provided in the appendix. This update is in conformance to the original
“Offsite Master Stormwater Hydraulics Study for Bella Vista® (DS #2954), and the “Las Vegas
Wash Middle Branch Final Design Report” (CLV DS #4286). The site as previously designed is in
accordance with the City of Las Vegas and the Clark County Departments of Public Works and the
CCRFCD drainage design criteria, and is also based on generally accepted engineering practices.
As previously stated, the minimum channel depths that must remain for the conveyance of flows are
estimated as 2.14-feet, 3.39-feet and 3.60-feet for the Rainbow Boulevard and Severance Channels
respectively. Thus, any proposed channel bank reclamation or turf conversion work can only be
performed above these depths. The intended reclamation of the portions of the interim channels
will not have any negative impact on the existing adjacent and downstream properties. Please refer
to the attached landscape plans and details for further clarification of the proposed improvements.

If you have any questions or comments, please do not hesitate to contact our office at your earliest
convenience.

Sincerely,
LOCHSA ENGINEERING

Stanley Okey Amadi, P.E.
Senior Project Engineer

www.lochsa.com | LAS VEGAS | BOISE | DUBAI | HO CHI MINH CITY



HYDROLOGIC AND HYDRAULIC CALCULATIONS

*Rational Method Analysis for Basin RCBN
*FlowMaster Normal Depth Calculations with Typical Channel Sections

*Freeboard Calculations for the Typical Channel Sections
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
q

McCARRAN AIRPORT RAINFALL AREA

4
*\ Isn{ Inal = ::E
. . - = . . i : -!:L-,;
R e
i I
. S € | e B (- = \."ht
& ol | I S ocou 5. 1\
i . caRlls A1 /T < e
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

21 South 60 East 1-4,9-16,21-28,33-36
21 South 61 East ALL SECTIONS

18 South 60 East

19 South ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36 i
l 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.East = 1-10,17-18
Notes: T
Revision

1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency

values in the McCarran Airport Rainfall Area. ]
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency

values on the McCarran Airport Rainfall Area.
"WRC REFERENCE: . 15
ENGINEERING |  USACE, Los Angeles District, 1988 FISHRE




#
I HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME-INTENSITY-FREQUENCY VALUES

I FOR McCARRAN AIRPORT\RAI'NFALL AREA
(IN INCHES PER HOUR)

RECURRENCE INTERVAL

TIME YR  5-YR  10-YR  25-YR  50-YR  100-WR
(min)

ﬂ p

I 5 .80  3.28 Q 5.52 6.48
10 1.50  2.64  3.42  4.44 5.34 6.12
15 1.3 2.28 2.9 3.88 4.60 5.28
30 0.88  1.56  2.02 2.62 3.10 3.58
60 0.52  0.89  1.15 1.50 1.78 2.06

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. Table 501 adjustments not required.

Revision Date

WRC REFERENCE: -
ENGINEERING USACE, Los Angeles District, 1988 TABLE 50




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RATIONAL FORMULA METHOD

RUNOFF COEFFICIENTS AND
AVERAGE PERCENT IMPERVIOUS AREA

LAND USE OR SURFACE AVERAGE PERCENT RUNOFF COEFFICIENTS

CHARACTERISTICS IMPERVIOUS AREA 10-YEAR 100-YEAR
arAss!  pEsERT? GRASS!  DESERT?

‘Business and Commercial:
Downtown Areas 35 .88 .88 .89 .89
Neighborhood Areas 70 .70 .75 .80 .83

Residential

(Average Lot Size):

1/8 Acre or less ' :
(Multi-Unit) 65 .68 T3 .78 .80

1/4 Acre 38 .55 .62 .65 .74
1/3 Acre 30 .50 .57 .60 70
1/2 Acre 25 .45 .53 .55 .67

1 Acre 20 .40 .49 .50 .64

2 Acre 12 .35 .45 .40 .60
Industrial: 72 _,mwﬁ',wﬂizb_h\N’;zi .82 .84
g g™ e g

Open Space:
{Lawns, Parks, Golf Courses) 5 .10 - .30 -

“"\._wmwﬂ“\‘__’mﬁ,ﬂxﬁ = —
Undeveloped Areas: D ‘“f“mewnﬂ*‘hnmxmwmﬁﬂﬂhh,nﬂ.

" [Natural Vegetation) 0 - .25 - .50

a e m e em e = w M m W o = s = m o = e e s e s e @ m S S e m e M e e = = m o m m e -

Streets and Roads:

Paved 100 .90 .93

Gravel 20 .40 .50
Drives and Walks: 95 ' .88 .89
_Roofs: ' 90 .85 .87
Notes:

1 Grass - Grassed Landscaping or Irrigated Vegetgtion
Desert - Desert Landscaping or Natural Vegetation

Revision Date

' | REFERENCE: . |
USDCM, DRCOG, 1969 (with modifications) | TABLE 601




Rainbow Boulevard Channel North Segment- Typical Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet Rainbow Boulevard Channel North Segment- Typical Section (100-Yea
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.004000 ft/ft

Discharge 56.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Metho:

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

(]

Results
Mannings Coefficient 0.030
Water Surface Elevation 1.14 ft
Elevation Range 0.00to 6.58
Flow Area 19.5 ft*
Wetted Perimeter 22.245 ft ]
Top Width 21.963 ft fﬁ ol f‘ am'\d = | 1%
Actual Depth 114 ft -H.av‘ bl’p !
Critical Elevation 0.80 ft boxed Z‘V( . ﬁ-o
Critical Slope 0.015461 fuft Miaimum ;’u '
(Lol a "1‘
Velocity 2.87 ft/s o Q= 5
Velocity Head 0.13 ft TDM D‘f/f"‘) - 24 % j . b
Specific Energy 1.27 ft i
Froude Number 0.54 h $ C,Lk'\““ &brw‘- O”r 9*‘ “(
Flow Type Subcritical N = % e et e ,.[- .
o V‘ql’h edifor t ,
Roughness Segments @) ) Q. . 14 ’f“)w‘
. CL\M.A 4/( banfes aloove 9
Start End Mannings
Station Station Coefficient ‘ b" H‘bﬂh D,Jr u ' Mu\v\ e,’ Cerra

0+00.00 0+64.00 0.030 h

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 6.579
0+02.00 6.579
0+24.50 0.150
0+32.00 0.000
0+39.50 0.150
0+62.00 6.579
0+64.00 6.579

g:\drainage\121098\update\suppl\121098.fm2

01/02/13 11:12:16 AM  © Haestad Methods, Inc.

h—t._&’\a\. CAwves

Lochsa
37 Brookside Road Waterbury, CT 06708 USA

e

(203) 755-1666

Project Engineer: Lochsa
FlowMaster v6.1 [614k]
Page 1 of 1



Rainbow Boulevard Channel North Segment- Typical Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet Rainbow Boulevard Channel North Segment- Typical Section (100-Yea
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.004000 ft/ft
Water Surface Elevation 1.14 ft
Elevation Range 0.00to 6.58
Discharge 56.00 cfs
7.00
4.000
2.000 o
0.000 —~—

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+6000 0+70.00

Project Engineer: Lochsa
g:\drainage\121098\update\suppi\121098.fm2 Lochsa FlowMaster v6.1 [614k]

01/02/13 11:12:24 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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Rainbow Boulevard Channel South Segment- Typical Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet Rainbow Boulevard Channel South Segment- Typical Section (100-Yea
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.004000 ft/ft

Discharge 283.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Metho

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.030
Water Surface Elevation 239 ft
Elevation Range 0.00 to 5.91
Flow Area 62.5 ft*
Wetted Perimeter 35.934 ft
Top Width 35.318 ft
Actual Depth 2.39
Critical Elevation 1.79 ft
Critical Slope 0.012037 ft/ft
Velocity 4.53 fi/s
Velocity Head 0.32 ft
Specific Energy 271 ft
Froude Number 0.60
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00.00 0+64.00 0.030

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 5.910
0+02.00 5.910
0+22.00 0.200
0+32.00 0.000
0+42.00 0.200
0+62.00 5910
0+64.00 5910

g:\drainage\121098\update\supp121098.fm2

01/02/13 11:12:31 AM  © Haestad Methods, Inc.
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Rainbow Boulevard Channel South Segment- Typical Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet Rainbow Boulevard Channel South Segment- Typical Section (100-Yea
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.004000 ft/ft
Water Surface Elevation 2.39 ft
Elevation Range 0.00 to 5.91
Discharge 283.00 cfs

6.00

4.000 -
2.000 =
0.000 i

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00

Project Engineer: Lochsa
g:\drainage\121098\update\suppl\121098.fm2 Lochsa FlowMaster v6.1 [614k]
01/02/13 11:12:36 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Severance Channel - Typical Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet Severance Channel - Typical Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.003800 ft/ft

Discharge 270.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Metho

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient 0.030
Woater Surface Elevation 2.60 ft
Elevation Range 0.00to 5.86
Flow Area 59.5 ft*
Wetted Perimeter 32,782 ft
Top Width 32.047
Actual Depth 2.60
Critical Elevation 1.94
Critical Slope 0.011921 ft/ft
Velocity 4.54 ftis
Velocity Head 0.32 ft
Specific Energy 292 ft
Froude Number 0.59
Flow Type Subcritical

Ed—-«—w— QA“ M';

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+58.00 0.030

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 5.857
0+02.00 5.857
0+20.50 0.150
0+28.00 0.075
0+35.50 0.000
0+56.00 5.857
0+58.00 5.857

g:\drainage\121098\update\supp\121098.fm2
01/02/13 11:12:47 AM  © Haestad Methods, Inc.

Y m— 940
Mt‘-n un, "}W‘t.!;bwa( e’l‘( = 1‘&’
“Tabd gtp“"’)’-: 2.6 4.0 = 2-5d
o Legf o 3000 o ol

cnnel

munt remain vt resafuced
Onavael Banfes above 360! Arom

o bbb 310 clowmel Canm be
Fe.claimmesl. O+ Condected

Lochsa
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Lochsa
FlowMaster v6.1 [614Kk]
Page 1 of 1



Severance Channel - Typical Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet Severance Channel - Typical Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.003800 ft/ft
Water Surface Elevation 2.60 ft
Elevation Range 0.00 to 5.86
Discharge 270.00 cfs

6.000
4.000\
2.000

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00

‘\q

Project Engineer: Lochsa
FlowMaster v6.1 [614k]
Page 1 of 1
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Freeboard calculations for Rainbow Boulevard Channel (North Segment)
Toscana Wyeth Ranch LMA Turf Conversion

Typican Section

Calculated by: SOA

Section 706.1.3 of Hydrologic Criteria and Drainage Design Manual (HCDDM)
Equation 741: (Subcritical Flow}

Fb = 0.5 +V2/2g

Solve equation 747 for Fb:

V= 2.87 ft/sec
d= 1.14 ft
Fh= 0.63 ft
Rqd. Min. Fb = 1.00 ft (CCRFCD HCDDM)

Freeboard calculations for Rainbow Boulevard Channel (South Segment)
Toscana Wyeth Ranch LMA Turf Conversion

Typican Section
Calculated by: SOA

Section 706.1.3 of Hydrologic Criteria and Drainage Design Manual (HCDDM)
Equation 741: (Subcritical Flow)

Fb = 0.5 + V2/2g

Solve equation 747 for Fb:

V= 4.53 ft/sec
d= 2.39 ft
Fb= 0.82 ft
Rqd. Min. Fb = 1.00 ft (CCRFCD HCDDM)

Freeboard calculations for Severance Channel
Toscana Wyeth Ranch LMA Turf Conversion

Typican Section

Calculated by: SOA

Section 706.1.3 of Hydrologic Criteria and Drainage Design Manual (HCDDM)
Equation 741: (Subcritical Flow)

Fb = 0.5 + V2/2g

Solve equation 747 for Fb:

V= 4.54 ft/sec
d= 2.60 ft
Fb= 0.82 ft

Raqd. Min. Fb = 1.00 ft (CCRFCD HCDDM)




FIGURES

*Assessors Parcel Map (APN) for the Project Site
*Vicinity Map
*Flood Insurance Rate Map
*Mater Plan Update Figures H-13 and F-13 with Facilities Table
*Drainage Basin Map (Sheet DR1) for Basin RBCN

*Architectural Landscape Plan for Turf Conversion
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0/ Tri Channel (1]} Tribi hannel 1D/
River | Status Fadiity Description ";“n“,‘" :;‘; s i pesgd Siope | | River | status Faciity Description “t',',_‘;“’ ::",’ (i i e cs;» 1 River | Status Faciity Description Length| Fiow |  HECA Hect | T cw ;
Mile sam) | e | | mite sami) | 0 | | e i il W Model | (sqmiy | ()
BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 E |12 X5 RCAP 853 501 CBA3C WEST3 0.84 1.1 0003 E [6'X4'RCAP 980 638 CNW26-C WEST3 0.51 361 0122 | P2 |[Conc Chnl 16-20W 6'D 0:1SS 350 2226 CNWBC6-C WEST3 417 184
0017 | E |[8'X5RCAP 1216 | 501 CBA3C WEST3 0.84 133 0020 | E [6'X5'RCAP 150 | 638 CNW26-C WEST3 0.51 361 0130 | P2 |Conc Chnl 16W 6D 0:1SS 1012 | 2226 | CNWBC6-C WEST3 447 267
0040 | E |[66°RCP 60 222 DNW26-C WEST3 051 1.04 0023 | E |8 X5RCAP 1200 | 638 CNW26-C WEST3 0.51 090 0149 | P2 |Conc Chnl 16'W 6-7D 0:1 55 87 1888 CNWBC3 WEST3 375 227
0042 E [60°RCP 615 22 DNW26-C WEST3 0.51 142 GOEC GOWAN NORTH - EL CAPITAN BRANCH 0151 | P2 |Conc Chnl 16'W 7D 0:1 SS 1255 | 1888 CNWBC3 WEST3 375 265
0054 | E |54"RCP 770 222 DNW26-C WEST3 0.51 1.23 0176 | P1 |78"RCP 1320 | 363 CCPFRC | ALLGOW3 046 1.15 0171 | E |16'X 6 RCBC @ E Capitan Way 234 | 1888 CNWBC3 WEST3 375 1.75
BRDB BRENT DRAINAGE SYSTEM GONO GOWAN NORTH SYSTEM 0175 | E |Conc Chnl 14W 7D 0:15S 1220 | 1888 CNWBC3 WEST3 375 293
0000 | P3 |36°RCPwith 18" Orifice Plate 2170 k1 BRDB WEST3 248 040 0511 | P1 |7'X&'RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0198 E |Conc Chnl 14W 7D 0:1 8S 225 1402 CNWBAG-C WEST3 361 293
0031 | P3 |45,080 cfs PMF Spillway 45080 CBROB WEST3 248 LVMD LAS VEGAS WASH - MIDDLE 0227 | P1 |11'X8'RCB 1885 | 1402 CNWBAG-C WEST3 361 217
0032 | P3 450 ac-t South Environmental Enhancement Area 1902 CBRDB WEST3 248 2490 | P2 |213'XT'RCB 2555 | 2278 | CNW168-C CWEST3 469 0.40 0250 | P1 [11'X8 RCB 3200 | 1402 | CNWBAG-C WEST3 361 1.06
0033 | P3 |Energy Dissipator 100 957 CNW113-C WEST3 158 2507 '__E___ 213 X9 RCB 2631 | 2278 1 CNW168C | CWEST3 | 469 | 036 L | 0205| P1 |I'X6'RCB 5525 | 973 CNW66-C WEST3 1.75 330
0043 | P1 |8'X6'RCB 2920 957 CNW113-C WEST3 1.58 2.10 P1 [21'X6' RCB 1140 1913 CNW159-C CWEST3 391 0.40 TSDB TULE SPRINGS DRAINAGE SYSTEM
0107 | P1 |8'X6'RCB 2660 | 957 CNW113-C WEST3 1.58 240 2550 | P1_]21'X6'RCB 1445 | 1664 CD161-C CWEST3 34 0. 0000 | E |2 10'X 4 RCBC @ Echo Grande 100 26 TULEDB WEST3 1.35 1.04
0157 | P1 |[12X6'RCB 1260 | 741 CNW96-C WEST3 095 0.25 2574 | P1 [21'X6'RCB 1430 | 1664 CD161-C CWEST3 k2] 060 0002 | P3 36" RCP with 22° Orifice Plate 320 26 TULEDB WEST3 1.35 033
CN95 CENTENNIAL PKWY CHANNEL WEST/ U.S 95 BRANCH 2599 | P1 |Conc Chnl 30W 5'D 2:1 8§ 1577 | 1585 | CNW162-C CWEST3 308 040 0010 | P3 |14,013cfs PMF Spillway 14013 | CTULEDB WEST3 135
0000 | P2 |[Conc Chnl 22W 10'D 0:1 SS 2600 | 3340 CNWBB3-C WEST3 336 217 2632 | P1 |13 X5RCB 1580 968 CNW138-C WEST3 1.16 0.59 0011 | P3 117 ac-R North Environmental Enhancement Area 804 CTULEDB WEST3 1.35
0068 | P1 |3:8X7RCB 3380 | 3216 CNW103-C WEST3 3.05 212 2661 | P1 |11'X5'RCB 2640 968 CNW138-C WEST3 1.16 1.00 0012 | P3 |Energy Dissipator 260 376 CNW148-C WEST3 0.52
0102 | P1 |3:8X6'RCB 1710 | 2888 2CNW89-C WEST3 266 209 2711 | P1 |8'X5'RCB 1320 | 968 CNW138-C WEST3 1.16 1.80 0023 | P1 |84°RCP 1320 | 376 CNW148-C WEST3 0.52 0.80
0167 | P1 |2 10'X6'RCB 1580 | 2160 2CNWT1-E WEST3 1.64 1.50 2137 | P1 |8'X5'RCB 1320 | 818 CNW139-C WEST3 0.93 1.81 0059 | P1 |78"RCP 2640 | 376 CNW148-C WEST3 0.52 1.03
0199 | P3 |Conc Chal 15W 11D 0:1 SS 1015 | 1609 2CNWT72-C WEST3 147 0.82 2763 | P1 |78°RCP 1320 818 CNW139-C WEST3 0.93 240
0218 | P3 |16'X 8 RCB 556 1609 2CNWT2-C WEST3 1147 0.77 MOFA MOCCASIN - FORT APACHE
0257 | P3 [Transition Structure 100 | 1609 2CNW72-C WEST3 147 077 0024 | PO |12 X6'RCB 1520 | 394 DNW100-W | LOWER3 0.46 0.25
0259 | P3 |16'X8 RCB 2848 674 CNW74C WEST3 045 206 0053 | PO |10'X6'RCB 1345 258 DNW78-C LOWER3 0.24 0.25
0313 | P3 |Transition Structure 240 674 CNW74-C WEST3 0.45 1.50 MOKY MOCCASIN - KYLE CANYON BRANCH
0318 | P3 |14'X6'RCB 7 33 NW62-S WEST3 0.21 147 0078 | PO |213XT'RCB 965 | 1205 CNWS50-E LOWER3 1.06 0.40
0333 | P3 |12 X6 RCB 300 | 3 NW62-5 WEST3 0.21 5.50 0096 | PO |2 13'X7'RCBC @ US 95 210 | 1066 CNW35-C LOWER3 0.89 170
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0100 | PO |2213'X7'RCB 1515 1066 CNW35-C LOWER3 0.89 0.40
0000 | P3 |10'X5RCB 2290 600 CNWT1-E WEST3 0.47 263 0120 | PO [211'X7'RCB 675 779 CNW33-C LOWER3 064 0.40
0043 | PO |6'X6'RCB 3980 | 600 CNWT1-E WEST3 047 300 0142 | PO |29 XTRCB 430 779 CNW33-C LOWER3 0.64 0.40
0118 | E |6'X5'RCAP 5472 | 363 KYLEDET* KYLEDB 51.13 312 MSNV MOUNTAIN SPAVISTA RANCH
CNKC CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH 0000 | E |6:12 X5 RCBC @ Grand Teton 273 679 CNW163-C CWEST3 167 0.40
0000 | E [12X4RCB 3n 999 CNW72-C WEST3 0.7 458 0005 | E [Grass Chnl 100W 4.5D 10:1 S8 6325 | 679 CNW163-C CWEST3 1.67 040
0007 | E [10'X5RCB 874 999 CNW72C WEST3 0.7 328 0125 | E |Grass Chnl 100W 4.5D 10:1 §S 1300 | 116 CNW147E WEST3 1.54 0.40
0024 | E |8 X5RCB 1385 | 999 CNw72C WEST3 0.71 240 RACO RACEL STREET COLLECTOR
0050 | PO |6'X6'RCB 2830 999 CNW72-C WEST3 071 3.00 0000 | P3 |96" RCP Baffied Energy Dissipator 54 497 CNW1118 WEST3 0.55 420
0104 | PO |6'X5'RCB 565 452 NWi5-S WEST3 027 3.00 0001 | P3 |78"RCP 3245 497 CNW1i11S WEST3 0.55 246
0115 | PO |72°RCP 1513 | 452 NW45-5 WEST3 0.21 3.00 0064 | P3 |78"RCP 2650 | 423 DNW111S WEST3 0.44 209
CNWE CENTENNIAL PKWY CHANNEL WEST RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
0150 | P2 |Conc Chnl 42W 10D 0:18S 720 423 CNW3B3-C WEST3 564 0.40 0000 E |6'X5'RCB 1062 vl FADB WEST3 1.60 1.04
0173 | P2 |42 X 10'RCBC @ Toey Pines 190 4233 CNwW3B3-C WEST3 564 040 0002 E |54" RCP Outlet with 41" Orifice 503 2 FADB WEST3 1.60 238
0176 | P2 [Conc Chl 32W 12D 0:1SS 795 4233 CNW3B3-C WEST3 564 0.40 0003 E 2,341 cfs PMF Spillway 234 FADBIN WEST3 1.60
0189 | P2 |Conc Chnl 32W 10'D 0:18S 1845 | 4067 | CNW2D4-C WEST3 515 0.54 0004 | E |76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 1.60
0226 | P2 |Conc Chnl 12W 12D 2:1 88 1165 | 4067 | CNw2D4-C WEST3 515 1.00 0007 | E |Energy Dissipator 100 | 1256 FADBIN WEST3 1.60
0251 | P2 [Conc Chnl 12W 12D 2.1 85 1135 | 3951 CNW2D3-C WEST3 465 059 0009 E |12'X 6'RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79
0271 | P2 |Conc Chnl 32W 10'D 0:1 85 185 | 3951 CNW2D3-C WEST3 465 0.59 0012 | E [ConcChnl 12ZW6-7D 0:1 85 1937 | 1256 FADBIN WEST3 1.60 315
0274 E |32'X 10'RCBC @ Tenaya 130 3951 CNW2D3-C WEST3 4.65 045 0048 E |12 X 6 RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 315
0277 | P2 |Conc Chnl 13W 10D 2.1 8§ 590 | 3951 CNW2D3-C WEST3 465 045 0051 | E |ConcChnl 12W6-8D 0:15S 2660 | 1040 CMNA1 WEST3 1.32 344
0267 | P2 [Conc Chnl 13W 10'D 2:1 8§ 605 3593 CNW2B2-C WEST3 384 1.19 0096 E |1:10'X6'and 1: 6' X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 193
0301 P2 |Conc Chnl 32W 10'D 0:1 S8 235 3593 CNW2B2-C WEST3 384 1.19 0100 E |Conc Chnl 12W 5.5'D 0:1 S8 2085 598 COMNA1 WEST3 048 288
0304 | P2 |32'X10'RCB 6510 | 3593 CNW282-C WEST3 3.84 1.75 0140 E |Conc Chnl 10W 5D 0:1 88 2155 598 CDMNA1 WEST3 048 1.65
EKBU ELKHORN SPRINGS AND BUFFALO RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 | P1 |78"RCP 860 375 NW134-C WEST3 0.46 1.00 0034 | E |ConcChnl 21'W8D0:18S 1000 | 2631 CNW1C-W WEST3 468 1.19
m IORN SPRINGS DETENTION BASIN 0053 E |2 12 X8 RCBC @ South Ramp Connector 85 2304 COWICH WEST3 43 1.40
( | 0000 | E |Grass Chnl 15W 5.8D 35:1 8§ 2575 238 CNW150-C WEST3 1.41 ﬂ.IiQ 0054 E |Conc Chnl 21'WB'D 0:1 SS 432 2304 cowict WEST3 43 1.51
0025 | E [4'X3'RCB 1 120 ELKBASIN WEST3 0.84 0.50 0062 | E |Transition Structure 130 | 2304 CowiCt WEST3 43 151
0026 E |48"RCP 1270 120 ELKBASIN WEST3 0.84 1.23 0065 E [24XTRCB 480 2304 cowict WEST3 43 0.30
0049 E |60"RCP 1095 120 ELKBASIN WEST3 0.84 013 0074 E |[24'X6' RCB 50 2226 CNWBC6-C WEST3 417 0.30
0070 E |48 ac-ft Elkhom Springs Detention Basin 629 CNW133-C WEST3 0.84 0075 E |20° X 6'RCBC @ Beltway 428 2% CNWBC6-C WEST3 417 281
EKHU ELKHORN AND HUALAPAI 0083 | P2 |20'X6'RCB 950 2206 CNWBC6-C WEST3 417 249
0000 E |6'X 5'RCB Overfiow Structure 48 638 CNW26-C WEST3 0.51 091 0101 | P2 |Conc Chnl 20W 7D 0:1 §§ 980 2226 CNWBC6-C WEST3 417 238
0001 E |6'X5' RCAP 72 638 CNW26-C WEST3 0.51 091 0120 E |20'X6'RCBC @ Grand Montecito 120 2226 CNWBCE-C WEST3 417 1.00
* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tribulary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
* For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining fiow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
REGIONAL FLOOD 2008 LAS VEGAS VALLEY L | 1D (Faciity identifier) }AEB Existing Facilty.......... .E _ _ _ @w ®
CONTROL DISTRICT FLOOD CONTROL E Parent Stream Name Proposed or Modified Facity......... P Bottom Width........ w Castin Place Concrete Pipe............ Reinforced Concrete Arch Culvett...... RCAG
: — MASTER PLAN UPDATE a Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert.. Reinforced Concrete Box..... ..RCB
: E River Mile 0000 Category B Depthi...c.coiiinniaisnin B Corrugated Metal Pipe Culvert... Reinforced Concrete Box Culvert....... RCBG
FACILITY INVENTORY N Distance Above Confluence Master Plan High Density Polyethylene - Reinforced Concrete Pipe................. RCP E=
FIGURE F- 13 D with Parent Stream (Miles) Preliminary Design. Side Slope, HV..... 8 Horizontal Eliiptical Reinforced Concrete Pipe..... HERCP  Reinforced Concrete Pipe Culvert...... RCPC ==
Miles in Hundredths Deslgn:ssanenasanss g Reinforced Concrete Arch Pipe......................... RCAP Storm Sewer Pipe..........ocoiieiiiinnns SSP bt e
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Las Vegas Wash Middle Branch - Rainbow Storm Drain Hansen # 08-23161
Elkhorn Road to Grand Teton Drive W.0. #6952

1.0

INTRODUCTION

L1 STUDY OVERVIEW AND PURPOSE

On December 5, 2007, VTN received a Notice To Proceed (NTP) for the Las Vegas Wash Middle
Branch — Rainbow Storm Drain, Elkhorn to Grand Teton, herein referred to as the Rainbow
Storm Drain. The Rainbow Storm Drain is described in the 2002 Master Plan Update (MPU) as
Facility Numbers LVMD 2525 throﬁgh LVMD 2599. There have been several Master Plan
Amendments (MPA) to the 2002 MPU. The hydrology for this project is based on the MPA for
the Las Vegas Wash Middle Branch dated December 6, 2004.

The storm drain systems that have been designed for this project will include reinforced concrete
open channel, reinforced concrete box (RCB), and reinforced concrete pipe (RCP) laterals. In
addition, design of collection systems at the following locations will be required: Rainbow
Boulevard at Elkhorn Road, Rainbow Boulevard at the Severance Channel, Rainbow Boulevard
at Farm Road, Rainbow Boulevard at Donald Nelson Avenue, Rainbow Boulevard at Whispering
Sands Drive, and the design of storm drain laterals that collect drainage from an existing 64’ x 6’
grass lined open channel along Rainbow Boulevard between the Severance Channel and Elkhorn
Road.

1.2 SITE LOCATION

The Project is located in Sections 10, 14, and 15 of Township 19 South, Range 60 East, M.D.M.,
Clark County, Nevada. Refer to Figure 1, Vicinity Map (following this page) for the general
location of this project. The project area receives storm runoff from an approximately 5.5 mi’
tributary area, bordered by US 95 to the west, Elkhorn Road to the south, Iron Mountain Road to
the north, and Rainbow Boulevard to the east. There is very little curb and gutter throughout the
watershed, so facilities will be designed to convey the ultimate flow-rate but the collection

facilities will use field inlets in interim until curb and gutter is constructed in the area.

1.3 SITE DESCRIPTION

The Rainbow Storm Drain Planning Area consists almost entirely of low-density residential
zoning with undeveloped open areas. The area generally slopes to the southeast and is not fully
developed. Rainbow Boulevard is partially paved and has only minimal roadway improvements.
On the downstream end of the project, the Las Vegas Wash Middle Branch Elkhorn Storm Drain
Project is currently under construction. The Rainbow Storm Drain Project is being designed to

discharge into the double 13’ x 9 RCB, which is being constructed with the Elkhorn Storm Drain

Final Design Report -1- July 2008



NN

i <

7Y X2 I
Blue Diamo
CLAES

(=S SRS,

o T

) T
Va B o
00\

UMM RLNRKW £
li’_,. Y

HNGThi

o renchinan

OldiLasiVegasiMormont "’h!ﬂ_ou i~

EgﬂSm;é’Hlsmlic 3 k- </
et e

i [raskVegas

g )-Wil’!c'ﬁoster i -».-'x\-'.'_xr,_./', :E:._-' YA
; A fo /M _: e "‘ it /‘(3
A ApropringaValley NH[ Y
EhTint M 2N i LA ) HE
BElI W e : yEastilfas:Vegas. _
D N <y pE HRaradise = AL R TRRAT
A AN 3 1 + L - TAR G, [ .
:&4 \\\f:, B o z ;Whatney,_ \\
'Y

AN

- —] LA Z'I q : -4 Aﬂﬁ?a" y7dh, 7--' .
s Y ST :
A g : 1
~ )'\, ] g AL N :

- | =%
- i A I
- + /\,7 11 B Y Pl
i Iy = e
CALN e #A
S 7 Nsloan-d 1804 V. \
A / M~ \’1 \I %
_\{\ » \ \ \\_L_ﬂ
K b FAN AR A
NP - B N e
\ . “J' } V. \ .

Vicinity Map
Las Vegas Wash Middle Branch

Rainbow Storm Drain — Elkhorn to Grand Teton

Figure 1

7/22/2008

i



Las Vegas Wash Middle Branch - Rainbow Storm Drain Hansen # 08-23161
Elkhorn Road to Grand Teton Drive W.0. #6952

Project. Upstream of the project but within the project watershed, the construction of two
detention basins will reduce flow for this project considerably, thus allowing smaller more cost
cffective facilities. These two detention basins are currently being designed. The Rainbow Storm
Drain Project will begin at the downstream end of an existing culvert under Grand Teton Drive.

Refer to Appendix F for a photographic survey of the existing conditions of the project site.

14 PREVIOUS HYDROLOGY STUDIES

The following is a list of previous Hydrology Studies that have been utilized in development of

this study.

TABLE 1.4.1 - PREVIOUS HYDROLOGY STUDIES

Study Prepared By Dated

Las Vegas Valley Flood Control Master Plan Clark County Regional

2002
Update Flood Control District

Amendment to the 2002 Master Plan Update The Louis Berger Group,

December 6, 2006
for Las Vegas Wash Middle Branch Inc.

Amendment to the 2002 Master Plan Update The Louis Berger Group,

January 8, 2007
for the Racel Street Collector Inc.

Preliminary Design Report for the Las Vegas The Louis Berger Group,

August 14, 2006
Wash Middle Branch Inc.

Draft Design Report for the Las Vegas Wash
Middle Branch — Rainbow Storm Drain

VTN Nevada March 2008

15 COORDINATION

During the design phase, monthly coordination meetings have been held with project stakeholders
including the City of Las Vegas Engineering, Sanitation and Flood Control Departments, and the
Clark County Regional Flood Control District (CCRFCD). Copies of the Progress Meeting
Memorandums 1 through 4 can be found in Appendix F. In addition, VIN has initiated project
coordination with local utility agencies. The results of the utility search are documented in

Section 3.0 of the report.
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L6 FLOODPLAIN INFORMATION

The project limits are located in Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM) Community Panel Number 32003C1765 E, Clark County, Nevada
and Incorporated Areas, effective date August 16,1995, and revised September 27, 2002.
According to the map, the project limits lie in the “Un-shaded Zone X” which is determined to be
outside a 0.2% (or 500 year) annual chance floodplain. See Appendix A for the FIRM Map
discussed above, taken from the Clark County Regional Flood Control District website, and is for

reference only.

1.7 REGIONAL FLLOOD CONTROL MASTER PLAN INFORMATION

The Rainbow Storm Drain is located in the Clark County Regional Flood Control District
(CCRFCD) 2002 Master Plan Update (MPU) and has been amended several times to incorporate
new detention basins upstream of the project. All MPU and MPA figures can be found in
Appendix A.

The hydraulic and hydrologic procedures presented in this report follow methods accepted by the
Hydraulic Criteria and Drainage Design Manual (HCDDM) published by CCRFCD.

The following Table 1.7.1 listing the facilities that were proposed in the 2002 MPU for the

project study area has also been included for reference.

TABLE 1.7.1 - 2002 MPU FLOOD CONTROL FACILITIES

ID / River Mile Facility Description e Slope,
ft cfs %
LAS VEGAS WASH - MIDDLE
LVMD2632 11'X 9 RCBC 1400 1359 0.59
LVMD2599 Concrete Channel 20'W 10.5'D ¢:1 SS | 1700 3528 0.70
LVMD2574 2:12'X 10'RCB 1320 3528 0.61
LVMD2550 3: 12X 9'RCB 1320 3528 0.38
LVYMD2525 3: 12X 9'RCB 1320 3528 0.39

On December 6, 2004, the Regional Flood Control Board of Directors approved an Amendment

(2004 MPA) to the 2002 MPU for the Las Vegas Wash Middle Branch. The Amendment revised

the configuration of the drainage facilities in the project area by adding the Tule Springs

e
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Detention Basin and the Brent Detention Basin in the upstream watershed of the project. These

two detention basins, once completed, will intercept a vast majority of the existing flow patterns

and significantly reduce the flow rates for the Rainbow Storm Drain. The Amendment also

T

reduces the size of all facilities, which in turn reduces the cost associated with construction of

required facilities.

gpa—

Table 1.7.2, below, lists the facilities that were included in the approved 2004 Master Plan
Amendment for the Las Vegas Wash Middle Branch. A comparison between Table 1.7.1 and
1.7.2 shows the change in facility sizes. These facilities may continue to change through the Final

Design of the Rainbow Storm Drain.

TABLE 1.7.2 - 2004 MPA FACILITIES

ID / River Mile Facility Description Length, ft | Flow, cfs | Slope, %
BRENT DETENTION BASIN
BRDB0000 7 X7 RCBC/ 12”Orifice 1680 12 0.70
BRDB0032 150 ac-ft Brent Lane Detention Basin 1768
BRDB0033 Energy Dissipater 1768
BRDB0043 8’ X 6’ RCBC 3370 1207 2.10
BRDB0107 8’ X 6’ RCBC 2660 1207 2.40
BRDBO0157 12 X 6’ RCBC 2620 746 0.25
BRDB0207 10’ X 5° RCBC 1330 408 0.25
LAS VEGAS WASH - MIDDLE
LVMD2324 2: 14’ X 8’ RCBC 5280 3590 0.40
LVMD2443 2: 13 X 7" RCBC 5280 2957 0.40
LVMD2490 2: 13’ X 7' RCBC 1320 2373 0.40
LVMD2525 22* X 6’ RCBC 1320 2373 0.40
LVMD2550 22’ X 6’ RCBC 1320 2104 0.40
LVMD2574 22’ X 6’ RCBC 1320 2104 0.60
LVMD2599 Concrete Channel 30'W 5'D 2:1 S§ 1700 2027 0.40
LVMD?2632 14 X 5 RCBC 1400 1095 0.59
LVMD2661 12* X 5 RCBC 2640 1095 1.00
LVMD2711 9* X 5" RCBC 1320 1095 1.80
LVMD2737 9’ X 5’ RCBC 1320 1095 1.81
LVMD2763 72" RCP 2640 525 2.40
RACEL STREET COLLECTOR
RACO0000 60” RCP 710 [ 162 I 0.70
TULE SPRINGS DETENTION BASIN
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TSDB0000 2:10° X 4’ RCBC/ 12” Orifice 610 8 0.25
TSDB0011 50 ac-ft Tule Springs Detention Basin 564
TSDB0012 Energy Dissipater 564
TSDB0023 84” RCP 1910 494 0.80
TSDB0059 787 RCP 2640 381 1.03

The cost analysis for the 2004 MPA determined that the proposed modifications to the storm

drain configuration in the study area would save approximately $10 million over the 2002 MPU

proposed storm drain configuration.

1.8 RIGHT-OF-WAY AND EASEMENTS

Proposed storm drain facilities for this project have been designed to be within existing right-of-

way constraints and drainage easements. No additional permanent right-of-way is required for

this project. However, an Authorization to Enter Property, or AEP, will be needed to construct

some of the drop inlets. These inlets are located within the street right-of-way but require

temporary additional casements to construct these inlets. Refer to Appendix G for all of the

AEP’s needed with legal descriptions. Below is a summary table for all AEP’s needed.

TABLE 1.8.1 — AEP Requirements
Parcel Number Parcel Owner Area of AEP (ft_’}
125-15-610-004 Lyon William Homes Inc. 200
458-15-610-003 Lyon William Homes Inc. 200
125-15-501-001 Gilcrease Orchard Foundation 400
125-14-110-012 Plaster Development Company, Inc. 128
125-14-201-001 Thomas Rick Roberts 196
125-15-604-004 Ryan Timothy G & Maureen 400
125-14-301-004 Bamey Pauline 196

Final Design Report
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2.0 GEOTECHNICAL EVALUATION

GEOTEK, Inc. prepared the Geotechnical Exploration Report for the Rainbow Storm Drain Project on
January 18, 2008. The geotechnical report was conducted to identify properties of the existing ground
conditions throughout the project. GEOTEK gave recommendations for backfill and for design
parameters for concrete culverts and concrete lined open channels. This allows VIN to design the
bedding of the storm drain with required backfill requirements. The geotechnical report also goes into
greater detail about the project pertaining to: subsurface conditions, ground water, tectonic faulting,
geologic constraints, and laboratory testing. GEOTEK concluded, based on their field testing,
engineering, and geologic analysis, that the proposed alignment is suited for construction from a

geotechnical engineering and geologic viewpoint. The Geotechnical Report can be found in Appendix D.
3.0 UTILITY SUMMARY

Numerous utility companies were contacted to establish the location of existing and proposed facilities
throughout the project area. Each utility company was given a set of preliminary plans to identify the
location of their existing facilities. Potholes where taken at the location of all potential conflicts. The main
utility conflict is the relocation of a 24” sewer mainline from Elkhorn Road to Whispering Sands Drive

and all laterals that tie into the existing sewer main.

To assist in coordinating utility conflicts with the utility agencies, a utility conflict schedule has been
created. The conflict schedule consists of a matrix showing all potential utility conflicts with proposed
storm drains. It also shows required clearances where applicable. Refer to Appendix E for the Utility

Conflict Matrix.
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TABLE 3.0.1 - UTILITY CONTACTS
Utility Name Contact Pefson_ Phone Number
Embarq Janie Stokes 244-7806
Southwest Gas Corp. Bob Middag 365-2071
Cox Communications Doney Villareal 384-8084 ext. 8276
Nevada Power Co. Maggie Crittle 402-4159
AT&T Fiber Optic Cable Walter Werstuik (701) 963-7964

Kinder/Morgan Energy Partners, L.P.

A. Dianne Sidorewicz

(714) 560-4400

Las Vegas Valley Water District Brandi Guenon 870-2011
Southern Nevada Water Authority Marie Green 862-3459
Verizon Business Tony Williamson 432-5401
Freeway & Arterial System of Transportation Thomas Wolch 432-5310
Kern River Gas Transmission Rick Wonner 696-3605
Integra Telecom (formerly Electric Light wave) Robert Russell (480) 889-6008
Time Warner Telecom Hank Schlesinger 474-7100

Broadwing Communications

Norman Garcia

(512) 742-3827

Level 3 Communications

Megan Gilespie

(661) 331-3127

CLV Collection System Planning

John Day

229-6278

4.0

HYDROLOGIC ANALYSIS

The 2004 MPA hydrologic model was used as the basis for this hydrologic analysis, which updated the
2002 MPU hydrologic model. VTN reviewed and verified the hydrology in MPA. VTN has accepted the
hydrology within the MPA, but has modified the Depth Area Reduction Factor (DARF) to get a more

precise flow rate for each design point. Refer to Figure 2 in Appendix A for the Drop Inlet Hydrology

within the project limits. During the design of this project, the 2008 MPU is being assembled and

-c—:gmplcted; this differs slightly from the 2004 MPA, but will not change the ongoing facility parameters

of this project.

4.1 STORM WATER FLOW SUMMARY

The HEC-1 files developed by the 2002 MPU and the 2004 MPA were used as a basis for
developing the drainage models for the project site. This study contains an ultimate model, and a
i paper copy is included in Appendix B. Refer to the 2004 MPA Figures H-3A and H-4A in

Appendix A for sub-basin delineations. The Rainbow Storm Drain facility is being designed to
convey the rainfall runoff from the 100-year (frequency), 6-hour (duration) storm event. Table

4.1.1 summarizes the design flow-rates for this project.
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Location Design Point 2004 M?A - Ultimate 100-
Year Flow Rate (cfs)
Golf Course north of Grand Teton CNW163-C 938
Grand Teton west of Golf Course CNW139-C 1124
Grand Teton and Golf Course 2Cl163-C 1921
Whispering Sands west of Rainbow NWI162-C 134
Whispering Sands and Rainbow CNWl1e62-C 2001
Farm west of Rainbow DNW161-C 115
Farm and Rainbow CDl1e6l1-C 2063
,:_:.::> Severance west of Rainbow CNW150-C 270 <
Severance and Rainbow CCNW150- 2282
Elkhorn west of Rainbow NWI159-C 145
Elkhorn and Rainbow CNW159 2385

TABLE 4.1.1 - 100-YR STORM DESIGN POINT FLOW VALUES

!

5.0 HYDRAULIC ANALYSIS

The hydraulic analysié used for the design of this project included: Water Surface Pressure
Gradient for Windows (WSPGW), HEC-RAS, HYS, FlowMaster, and the use of various
spreadsheets; the results of which can be found in Appendix C. The WSPGW Computer Program
was used to calculate the hydraulic grade-line (HGL) and energy grade-line (EGL) of the storm
drain mainline. VTN used WSPGW for the entire reach of the proposed improvements from
Grand Teton Drive, within Rainbow Boulevard, to Elkhorn Road; and then from Rainbow
Boulevard to Decatur Boulevard within Elkhorn; and finally, from Elkhorn Road to the Northern
215 Beltway within Decatur Boulevard. This provides a more accurate HGL by analyzing the
entire reach to account for negative backwater effects. HEC-RAS was used to compare the
results from WSPGW within the open channel portion of the project, which is from Grand Teton
Drive to Whispering Sands Drive. As can be seen below in Table 5.1.1, WSPGW yielded the

most conservative flow depths; therefore will be used as the benchmark.
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TABLE 5.1.1 - FLOW COMPARISON BETWEEN WSPGW AND HEC-RAS

WSPGW | HEC-RAS | WSPGW | HEC-RAS

Station Flow Depth | Flow Depth | Velocity Velocity

(FT) (FT) (FT/S) (FT/S)
815.65 4315 2.79 4.53 6.59
1078.92 2.003 - 1.56 12.97 16.04
1217.09 3.005 2.85 13.46 12.95
1426.86 4,065 3.2 15.5 14.95
2555.18 3.862 3.18 16.55 15.06
2655.18 3.432 3.58 23.32 22.35
2713.66 3.537 3.86 22.63 20.76

The goal of the Rainbow Storm Drain Project is to design hydraulically efficient storm water conveyance

facilities that meets the design criteria presented in the CCRFCD HCDDM. Hydraulic analysis has been

performed using the WSPGW and HEC-RAS computer programs to model storm drain and open channel

mainlines, small lateral pipes have been modeled using Clark County Standard Form 6, and inlet

calculations have been performed based on FHWA HEC-22 with clogging factors derived from the
CCRFCD HCDDM. Refer to Appendix C for all hydraulic calculations.

6.0

STORM DRAIN FACILITIES

6.1 MULTIPLE BOX CULVERTS UNDERNEATH GRAND TETON DRIVE

There are six existing 12’ x 5 RCBC that cross under Grand Teton Drive and convey storm water
under the road. In the interim condition, all six of these culverts will be left open although the
flow will be significantly reduced once the Tule Springs Detention Basin and the Brent Detention
Basin are constructed. In the ultimate configuration, the CCRFCD MPU shows a large RCB
Facility being extended to the west along Grand Teton. The two western most existing 12 x 5
cells will connect the system within Grand Teton Drive MPU Facility (LVMD2632). VIN has
analyzed this culvert crossing for the ultimate condition, but the interim configuration will be

constructed at this time. Refer to 90% Storm Drain Plan and Profile Sheets in Appendix H.
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6.2 OPEN_CHANNEL FROM GRAND TETON DRIVE TO WHISPERINGS SANDS
DRIVE

The open channel from Grand Teton Drive to Whispering Sands Drive is a concrete lined
trapezoidal channel with the dimensions 20 bottom width x 10.5” deep with 2:1 SS in the 2002
MPU, while the 2005 MPA Facility is a 30’ bottom width x 5’ deep x 2:1 SS. The proposed
alignment for the Rainbow Storm Drain is a 24” bottom width x 7’ deep x 2:1 SS concrete lined

trapezoidal open channel.

The channel was changed to minimize the grading required and allow for future construction at
Grand Teton Drive. In addition, by using a 24’ base width, the channel bottom matches the
proposed box conduit downstream width. There is a 100 right-of-way in which to construct the
open channel; VIN has designed the project to avoid impacts to adjacent developments and
properties. Trapezoidal open channels provide a hydraulically efficient open channel section that
is cost effective where right-of-way is available. The open channel will also include a 12’
maintenance road on each side to allow for swift water rescue and maintenance access. This
segment of open channel will be approximately 1600 feet including transition structures and
confluence structures. The slope of channel varies from 0.51% to 5.00% to minimize grading

around channel walls,

6.3 RCB FROM WHISPERING SANDS DRIVE TO ELKHORN ROAD

The RCB from Whispering Sands Drive to Elkhorn Road as described in the 2002 MPU varied

from twin 12’ x 9” to twin 12’ x 10’ box conduits. The 2004 changed these facilities into twin 13’

"X 7 RCB. VTN is proposing using a single cell 24’ x 8’ RCB.

At Whispering Sands Drive, the concrete lined open channel will transition into a 24’ x 8’ RCB.

—

This size facility can be constructed as a cast-in-place or Precast Mega RCB’s determined by the

contractor. A large single box like this requires a thicker deck lid but has numerous advantages

over a multi-celled RCB design, including hydraulic efficiency, constructability, and cost. One

box is more hydraulically efficient because there is a uniform section with no center pier thus

eliminating some hydraulic losses and the necessity of flow transfer structures. A single box

culvert simplifies construction making it easier to lay one box rather than placing two boxes side

by side. One box is typically more cost efficient.
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The slope of the box along Rainbow Boulevard is constrained by the tie in point at Elkhorn Road
where the RCB will tie into a facility that is currently under construction. The slope is also
limited because the slope of Rainbow Boulevard is at or near 0.40%. The length of this segment

of the project is approximately 4000 feet.

6.4 SEVERANCE CHANNEL

The Severance Channel is an existing grass lined trapezoidal channel that serves as the outfall for

the Elkhorn Springs Detention Basin and several sub-basins downstream of the detention basin.

=

The Severance Channel confluences with another grass lined channel at Rainbow Boulevard. The

Rainbow grass lined channel parallels Rainbow Boulevard from Farm Road to Elkhorn Drive and

is of similar size.

One of objectives for this reach of the project is to collect this flow in the grass channel and

convey it into the MPU Facility. One option considered for doing this will be to add a series of

weirs along the channel with field NDOT Type 8 drop inlets at the upstream end of each weir to

capture flow. Once flow enters the field inlet, the storm flow will be conveyed by HERCP into

the MPU Facility. Another option analyzed was to add a RCB in the Severance Channel to collect

flow, and convey it over to the MPU Facility via RCB; however, due to profile constraints with

sewer and the MPU Facility, this box would have to be 24’ wide by 3’ tall. This option is
unpractical in a cost comparison for the two options and in hydraulic function since there would
one large point discharge into the MPU Facility severely affecting the hydraulics of the system

compared to several smaller point discharges. Therefore, the weir/field inlets option will used for

this project.
il

Each weir will be one foot high, traverse the bottom width of the channel, and have 4:1 approach

slopes; this allows head to build over the drop inlet, which increases the efficiency and the flow

interception of the drop inlet. There will be 5 NDOT Type 8 drop inlets, one at each weir and two

at the low point of the channel. Each weir will be covered in riprap with the riprap extending four

feet above the invert of the weir along the channel bank to limit erosion and protect the weir and

inlet.
ST

6.5 DROP INLET DESIGN AND STREET FLOW

Drop inlets were designed using procedures described in HEC-22 and the CCRFCD HCDDM.
Spreadsheets have been developed to perform the drop inlet calculations. Since there is little curb
and gutter within the limits of the project, NDOT field inlets will be needed. Once curb and gutter

is constructed, the field inlet can be removed, and a combination drop inlet can be constructed
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and connected to the pipe the field inlet used. VIN is proposing that 20° Type DM2 and CM2
combinations drop inlets be used for the ultimate design to replace NDOT Type 2 and 2A field
inlets. The proposed NDOT Type 2 and 2A field inlets are being used for an interim condition,
only to be replaced with the 20’ Combination inlets to be used in the ultimate condition (once
curb and gutter is constructed). The proposed interim inlets have been offset 7° from the back of

sidewalk, which will be the face of curb location ultimately.

Combination drop inlets that are than 20 tend to lose interception efficiency and get expensive
and difficult to construct and therefore are not proposed in capturing large amounts for storm
flow in the ultimate design. A Standard Form 6 has been completed to design and calculate the
100-year hydraulic grade lines in every lateral; note that the ultimate flow-rate has been used,
refer to Appendix C for these calculations. The typical RCP that connects the field inlets to the
mainline range from 18” to 48”; these lateral pipes will have enough capacity for the ultimate

flow captured by the combination drop inlets.

Street flow was considered in only the ultimate design because of the lack of existing curb and
gutter throughout the watershed; thus, making it difficult to analyze a non-uniform roadway
section when storm water will not be confined to the road. FlowMaster was used to determine the
velocity and depth within the street section using standard 60°, 80°, and 100’ RTC Street ROW
sections. For the major (100-year) storm, the product of the velocity and depth cannot be greater
than 8 per CCRFCD, refer to Appendix C for the FlowMaster calculations. Drop inlets were
designed to intercept a large portion of the storm water as to limit the flow within the street but
100% efficiency in drop inlet interception is very difficult and expensive to achieve for inlets on
grade. Refer to Appendix C for the hydraulic calculations showing size, type, location, and

interception of all drop inlets.

6.6 RAINBOW GRASS LINED CHANNEL RESTORATION

The Home Owners Associations (HOA) of surrounding developments west of Rainbow

Boulevard between Elkhorn Road and Farm Road paralleling Rainbow Boulevard would like to

eliminate the high maintenance cost of the grass lined channel. To accomplish this, the channel

downstream of the Severance Channel will be lined with rock riprap in parts while the channel

north of the Severance channel will be filled in with the excavation from the large 24’ x 8° RCB

being placed within Rainbow Boulevard. Once the channel is filled in, desert landscape can be

ey

placed on top of the excavation by the HOA. This will allow the HOA to maintain an open space

within the development without the expensive maintenance cost of the grass lined channel.
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7.0

Coordination between the City and the HOA has been in progress and the HOA will need to

complete an update to the drainage study for this area. Once completed the HOA can allow the

contractor place excavated material in the channel, but it will be up to the HOA to compact,
grade, and ensure fill areas are constructed in accordance to their landscape plans. The HOA may
coordinate with the contractor on doing this work but it will not be the financial responsibility of
the City or CCRFCD.

One alignment alternative that was considered was to place the MPU RCB within the grass
channel and fill the channel in. However, this alternative was eliminated because this alignment
would conflict the existing 24” sanitary sewer, which cannot be relocated due to the flat slope in

the area.

CONSTRUCTION CONSIDERATIONS

There are a number of issues related to the construction of this project that need to be given consideration

during the design phase. The following is a brief summary of the construction issues.

Fal PERMITTING

When constructing a large storm drain facility, there are a number of permits that will be
required. Some of the permits will need to be obtained prior to construction, and some will be
obtained by the contractor after the project has been awarded to them. A permit matrix has been
developed to help anticipate and prepare for construction. A copy of the permit matrix is included

in Appendix F.
7.2 SCHEDULE

Based on the current design schedule, the final bid documents will be completed in January 2009.
The city will do the funding project presentation to CCRFCD around September 2008. This will
enable the city to begin the bidding phase in late January 2009, with construction phase beginning
in May 2009.

13 PHASING RECOMMENDATIONS / ACCESS

The majority of the Rainbow Storm Drain project will be constructed in the existing dedicated
right-of-way for Rainbow Boulevard. Between Elkhorn Road and Farm Road, the Rainbow Storm
Drain Facility is aligned on the east half of Rainbow Boulevard, which should allow sufficient
room to construct the storm drain and traffic can be shifted to the west. Between Farm Road and

Whispering Sands Drive, the storm drain shifts to the middle of Rainbow Boulevard to avoid
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conflicts with existing utilities. The contractor will likely have to detour traffic on to other streets
to provide enough room for construction. Between Whispering Sands Drive and Grand Teton
Drive, the storm drain transitions into open channel. This section of the project will be
constructed in a 100-foot wide drainage easement. The contractor work area will be confined to

the 100-foot wide easement.

14 ENVIRONMENTAL CONSTRAINTS

A facility specific (Section 8) Environmental Analysis prepared by Newfields, was completed in
February 2008 for the Rainbow Storm Drain Project. The Section 8 was submitted to CCRFCD
for review. The Section 8 was accepted by the CCRFCD on February 19, 2008. The analysis and

CCRFCD acceptance can be found in Appendix F. The following mitigation measures are

recommended:
1) Standard engineering design and construction practices should provide adequate
mitigation for. “Geology and Soils”;
2) For “Air Quality”, the contractor will be required to obtain a permit from the
Clark County Department of Air Quality and comply with all stipulated
mitigation measures; and
3) “Surface Water” concerns will be mitigated by implementation of BMP’s

Finally, because the project does not require the placement of fill materials into “Waters of the
US” that are in the jurisdictional authority of the Corps of Engineers Regulatory Division, a 404

Permit is not required.
8.0 CONCLUSIONS AND RECOMMENDATIONS

This Final Design Report for the Rainbow Storm Drain and the accompanying Plans and Specifications
comprise the 90% Design submittal. The 100-year storm flows for the project were established for the
ultimate conditions. Refer to Section 5 for a summary of the 100-year flows at important design points

and Appendix B for the hydrologic analysis models and back-up information.

VTN is recommending building the MPU Facilities discussed in Section 6; all hydraulic calculations can
be found in Appendix C that support and back-up the construction of the recommended facilities. A copy

of the 90% Drainage Plan and Profile Sheets are included in Appendix H.
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*  PLOOD HYDROGRAPH PACKAGE (HEC-1) * B U.S. ARMY CORPS OF ENGINEERS b
. JUN 1998 . . & HYDROLOGIC ENGINEERING CENTER .
| VERSION 4.1 » X 609 SECOND STREET *
. . . DAVIS, CALIFORNIA 95616 ¢
_* RUN DATE O06DECO4 TIHME 12:53:01 * L (916) 756-1104 L
. . . .
sattareareseeasseanansatanaaesatasarsans

P

X X 000 000K X
X X X x x xx
X X K X X
00000 30000 x XX x
X x X x X
X X X X x x
X X XOOoX®  XXXXX xxx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECIGS, HECIDB, AND KEC1EW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
‘THE DEPINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SBP 81. THIS IS THE PORTRANI? VERSION
NEW OPTIONS: DAMBREAK OUTFLOM SUBMERCENCE , SINCLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE PREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 10S5 RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIPFERENCE ALGORITHM . .

1 HEC-1 INHPUT PAGE 1

LINE Ib....... b r SRR [ aleiseaia e i 6....... FovvesaBacane L ST 110

+a4 PRER **»

1 1D MODIFIED BY THE LOULS BERGER GROUP, TNC.
2 1D ADDED TULE SPRINGS AND BRENT DETENTION BASINS AND RESPRCTIVE COLLECTION FACI
3 ;-
i 10 CLARK COUNTY REGIONAL PLOOD CONTROL DISTRICT 2002 MASTER PLAN UPDATE
5 IO NORTHERN LAS VEGAS WASH WATEBRSHED
6 ID  RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
1 10 INPUT FILE = WESTIA.DAT
8 oo} INPUT FILE DATE = 11/22/04
9 1D DESIGN STORM = 100-YEAR 6-HOUR STORM
10 Ip STORM DISTRIBUTION = SDN3
11 ID  MODELED BY = PBSLJ - MATT BAIRD
12 péo) STORM CENTERING = WEST TRIBUTARY i
13 ID  DOWNSTREAM OF THE UPPER LAS VEGAS WASH DETENTION BASIN TO THE
14 ID  MOST DOWNSTREAM POINT IN THE WATERSHED
15 ID  COMBINATION POINTS WERE REMUVED DOWRSTREAM OF DETENTION BASINS
16 ID  TO SIMULATE NECBSSARY STORM CENTERINGS
11 1D
18 D JR CARDS CONTAIN DARPS BASED ON THE POLLOWING VALURS:
19 1D
20 1D AREA {SQUARE MILES) DARF
21 ID 0-0.5 0.99
22 D 0.5 - 1 0.975
2] o 1-2 0.95
2¢ 1D 2 -3 0.925
25 1 3-a 0.915
26 1D 4 -5 0.908 .
27 1D 5-6 0.503
28 0 6 -7 0.895
25 D 7-8 0.885
30 10
ERS IT 5 0 ] 300
32 10 5 0 [
kR IN 5 0 0
kT JR PREC 0.99 0.975 0.95 0.925 0.915 0.908 0.903 0.895 0.885
a5 KK KW129-C
36 XM  MODIPIED BY BBRGER
k}) BA  0.184
1] PB 2.77
39 PC  0.000 0.020 0.057 0.070 0.067 0.108 0.124 0.130 0.130 0.130
&0 PC 0.130 0.130 ©0.130 ©.133 0.140 0.142 0.148 0.158 0.172 0.181
41 PC  0.190 0.197 ©0.199 ©0.200 ©0.20% 0.204 0.214 ¢.229 0.241 0.249
41 7 0.251 0.256 ©.270 0.278 0.281 ©0.283 0.295 0.322 0.352 0.409
a3 PC 0.499 0.590 0.710 0.744 0.781 0.812 0.81% 0.B35 0.BSt 0.856
aa PC  0.B60 0.868 0.B76 0.888B 0,910 0.926 0.937 0.950 0.970 0.976
a5 PC 0.982 0.985 0.987 0.989% 0.990 0.991 0.993 0.994 0.995 0.998
' PC 0.998 0.999  1.000
a7 Ls [ 84.6 ;
48 un 0.279
1 . HEC-1 INPUT PAGE 2
LINE | 1 T G PN Doy Fawwanboisyeg S GRS TP . L \9......10
L1 KK RC129-C
so KM ROUTE CNW129-C TO CNW148-C
51 KM MODIFIED BY BERGER
52 KM PACILITY = TULE SPRINGS DETENTION BASIN
53 KM FACILITY ID-MILE = TSOB 0059
sS4 RD 2640 ©.0103  0.015 [} CIRC 6.5 ]
.
55 KK KW102-C
S6 FM  MODIFIED BY BERGER
57 BA  0.447
58 PB 2.77
59 LS 0 84.1
60 up  0.293
61 * FXRNW102-C
62 KM ROUTB NW102-C TO CNW130-C
63 KM  HODIFIED BY BERGER

64 RD 4000 0.0175 0.015 [ TRAP 0 50




101
102
103
104

105
106
107
108
109
110

111
112
113
114
115
116

117
118
119

120
121
122
123
124

125
126
127
128

129
130
131
132
133
134
135
136
137

138
139
140
141
142

143
144

KK NW110W
KH  MODIFIED BY BERGER
KM SPLIT NWl30-C INTO NW13OW AND NW130E
BA  0.142
PB 2.77
LS o 82.9
UD  0.209
- \J
KK CHNwW110W
KM COMBINE RNW102-C AND CNW130-C
KM HODIFIED BY BERGER
HC 2
i
KX*NO_PLOW 1
KM  ALL FLOW REMOVED (SENT NORTH TO UPPER LAS VEGAS WASH) }
DT* RENOVED
DI 0 100000
DQ 0 100000
.
XK NW110R
KM MODIFIRD BY BERGER
KM SPLIT NW130-C INTO NW130W ARD NW1JOB
BA  0.096 i
PB 2.7
Ls 0 82.9
uD  0.183
.
HEC-1 INFUT PAGE 3
b § « P 1....
XK RNW130E 1
XM ROUTE CHW1JOE TO CHW148-C ’ i '
KM MODIPIED BY BERGER & '
RD 5400 0.006 0.015 0 TRAP 0 50 :
EK CNW1)0E
KM COMBINE RNWL1OE AND *NO_FLOW !
KM  HODIFIED BY BERGER
He 2
.

KK HW148-C
BA  ©0.260
PB 2.77
LS 0
UD 0.40%

EKCNW148-C

F¥ COMBINE NW148-C, RNW1)0-C AND RC129-C
KM LOG CABIN AND BUFFALO

HC 3

KK RC148-C

XM ROUTE CNW148-C TO CNW157

KM  MODIFIED BY BERGER

KM FACILITY = TULE SPRINGS DETENTION BASIN
KM FACILITY ID-MILE = TSDB 0023

RD

-

1910 0.008 0.015 0 CIRC 7 ()]
KK NW128K :
XM BASIN NW128 DIVIDED INTO KW 128N AND NW128S BY BERGER
BA  0.250 s
PB 2.77
LS 0 75.7
D 0.353
KK CNW128N
KM COMBINE CNW148-C AND NW128N '
Hc 2
.
KK NW157
BA 0.199
PB 2.m
LS 0 71.9
UD  0.361
N

HEC-1 INPUT PAGE &

5 4o RN U, R ST b A— B wsasine .. TR, [ R B | RS TR

KK CTULEDB
KM COMBINE CNW12BN AND KW157
KM HMODIFPIED BY BERGER

2

KK TULEDB
3

L] PACILITY = TULE SPRINGS DETENTICN BASIN L
KK FACILITY ID-KILE = TSDB 0011
™ 127 QRIFICE PLATE

i 1 STOR [}

sV 0.0 1.4 6.4 17.1 35.4 61.4 91.9

34 2427 2428 2429 2830 243 2432 2433

5Q 0.0 2.6 4.6 6.0 7.1 B.0 8.9

. i
EX+NO_FLOW

KM . ALL PLOW REMOVED (STORM CENTERED BELOW DB POR DOWNSTREAM PACILITIES)
DT*REHOVED

or 0 100000

g 0 100000

KR NW128S

KM BASIN KW128 DIVIDED INTO NW128N AND MNW128S BY BERGER




145 BA  0.266
146 B 2.717 .
147 Ls 0 75.7
148 UD 0.359
.
145 KK NW147E
150 KM BASIN NW147-C DIVIDED INTO NW147E AND NW147W BY BERGER
151 BA  0.171 *
152 PB 2.717
153 LS [} 80.0
154 uD 0.389
r -
155 KK CNW147E
156 KM COMBINE NW128S, NW147B, AND *NO_FLOW
157 HC 3
158 KK RC147R
. 159 KM ROUTE CHWI4TE TO CNW155-C
160 KM PACILITY # MOURTAIN SPA/VISTA RANCH
161 FM  FACILITY ID-MILE = MSNW 0000
162 KM LINING = GRASS
163 RD 5800 0.004 0.03, 0 TRAP 100 10
. .

1 HEC-1 INPUT PAGE 5
LIKE ip PR TR, (A biasn R L R Py 1)
164 KK NN100-C

l 165 KM  MODIFIED BY BERGER
166 BA  0.331
167 PB z.717
168 LS [ 8L.0
169 uD 0.297
.
170 KKRNW100-C '
in KM ROUTE NW100-C TO CNW116-C
172 KM LOG CABIN .
1713 KM  MODIFIED BY BERGER
174 RD 4000 0.016 0.015 0 TRAP 0 50
.
175 KK NW1l6-C
176 KM MODIFIED BY BERGER
177 BA  0.201
178 B 2.7
179 LS 0 80.8
l 180 un 0.272
. 3
181 KKCNW116-C i
182 KH  COMBINE MW1l6-C AND RNW100-C
isl HC 2
»
184 KERNW116-C
185 KM ROUTE NW116-C TO NW115-C
186 KM  MODIFIED BY BERGER
187 KM PACILITY = BRENT DETENTION BASIN
188 KM PACILITY IYD-MILE = BRDB 0157
189 RD 1280 0.0025 0.015 0 TRAP 12 [
A
190 KK NW78-C
191 KM  MODIFIED BY BERGER
192 BAx  0.191
193 B 2.77
194 LS 0 87.6
185 oD 0.278
N
196 KK RNW78-C
197 KM ROUTE Kw78-C TO CNW115-C
198 KM IRON MOUNTAIR
199 KM  MODIFIED BY BERGER . |
200 RD 5200 ©0.0269 0.015 0 TRAP 0 50
.
PAGE 6
LINE I awssn 1. ;s
201 3 EK KW1l15-C
202 BA  0.227
201 PB 2.7
201 LS [} 80.5
208 D 0.265
.
206° KKCNW115-C
207 F¥ COMBINE RMW116-C, RNW18-C, AND NA115-C
208 HC 3
A
209 KERNW115-C
210 KM ROUTE CRW115-C TO CNW113-C
211 KM  MODIFIED BY BERGER
212 KM PACILITY = BRENT DETENTION BASIN
21} FM FACILITY ID-MILE = BRDB 0157
214 RD 1340 ©0.0025  0.015 ] TRAP 12 0
215 AK  NW§E-C
216 BA  0.260
217 rB 2.7
218 LS 89.7
21% UD  0.260
220 XX RIW96-C
221 KM ROUTE HW96-C TO CMWlll-C
222 KN IRON MOUNTAIN
223 FH  MODIFIED BY BERGER
224 KM FACILITY = BRENT DETENTION BASIN




225
226

227
228
229
230
231

232
233
23¢

235
236
237

LIKE

238
239
240
241
242
243

244
245
286
247
248
249

250
251
252

253
254
255
256
257
258

l 259
261
282
263
264
265
l 266

267
268

269
270
271
272
273
274

LINE

75
276
277
278

279
280
281
282

283
284
285
286
287
2B8

289
29¢
291

292
293
294
295
296
297
298
299
300
301
302
30)

M
RD

PACILITY ID-MILE = BRDB 0107
2660 0.024 ¢.015 o CIRC 6 o

KK NW113-C

BA
FB
LS
u
+

0.235
2.17

0 86.9
0.280

h___

KKCNW1l1}-C
KM COMBINE NW113-C AND RNW96-C
HC 2

EXC2W1ll13-C
KM COMBINE CNW113-C AND RNW115-C
HC 2

HEC-1 INPUT PAGE

KKRNW113-C

KM  ROUTE CKW113-C TO CNW14TW

K¥ MODIFIED BY BERGER

KM FACILITY ¢ BRENT DETENTION BASIN

KM FACILITY ID-MILE = BRDB 0043

RD 2500 9.021 0.015 o TRAP ] o

KX KW14TW

KM BASIN NW147-C DIVIDED INTO NW147B AND NW1d7W BY BERGER
BA . 0.061 .

PB 2.717

LS [} B0.0D e

D 0.229 !

. .

KK CNW14TwW
TH COMBINE RNW111-C AND CHWld7W
2

FE RCILTH

KM ROUTE ChW1d7W TO BRENT DETENTION BASIR

KM  MODIFIED BY BERGER

K FACILITY = BRENT DETENTION BASIN

KM PACILITY ID-MILE = BRDB 0043

RD a70 ©.021 0.015 0 TRAP 8 0
.

KK NWlllN

KM BASIN NW111-C DIVIDED INTO NW11lN AND NA111§ 8Y BERGER
BA 0.259

P8 2.77
LS [}
up

.

50.8

0.240

KX RNWLL1M
KM ROUTE NW11lN TO CNW1ddW
KM MODIFIED BY BERGER
RD 6500 ©0.021 0.015 0 TRAP [ 50
.
KR NW1déw -
KM BASIN NW144-C DIVIDED INTO NW1déE AND NW144W BY BERGER
. BA  0.385 :
PB 2,77
Ls 0 8a.2
UD  0.389
.
PAGE
5, [NRRARS 1 - S T B 3......10
KK CRW1daw
KM COMBINE KW144W AND RNWIL1N
KM MODIFIED BY BERGER
HC 2
P
EKCCNWILAW ;
KM COMBINE CNW144W AND RCL4TW
KM MODIPIED BY BERGER
HC 2
2
KK NW1d42M
KM BASIN NW142-C DIVIDED INTO KW1d42N AND NW1425 BY BERGER
BA 0,159
B 2.77
LS 0 85.5
D 0.231
.
KECBRENTDB
KM COMBINE CNW14{W AND KW142N
HC 2
XK BRENTDB
KO 3
KM FACILITY = BRENT DETENTION BASIN
KM ID MILE = BRDB 0032
KM 12° ORIPICE PLATE
RS 1 STOR ]
sv 0.0 1.0 1.6 8.7 16.1 278 42.0 59.6  19.9  101.6

sy 110.7 161.0 194 .4
SE 2441 2442 244) 2444 2445 2446 2847 2448 2449 2450
SE 2451 2452 245)
5Q 0.0 2.6 4.6 6.0 7.1 8.0 8.9 5.6 10.4 11.0
5Q 11.7 12.3 12.8




304
3os
06
307
308

309
Jio
il
312
i1
I

LINZ

315
31
n?

318
319
329
321
322
323

24
325

327
32e

329
R
kB

332
333
A
335
33s
a7

338
339
340
341
342

343
34
345
346

347
l4és
349
350
351

LINE

352
353
3s4

355
156
357
ise

159
3s0
361
362
363

364
365
3166

167
X
369
170
371
72

I

T3

375
376

31
378
379
jgo

FR*NO_FLOW
Lo ALL FLOW REMOVED (STORM CENTERED BELOW DB FOR DOWNSTREAM FACILITIES)
DT* REMOVED

n1 0 100000
>s] 0 100000
.
KK NW144E .
TH BASIN NW144-C DIVIDED INTO NW144E AND HW1d44W BY BERGER
B 0.103
PB 2.717
Ls 0 82.2
D 0.179
HEC-1 INPUT BAGE 9
1D.. % I B Bvumzns Blosaapss Pogwewsnlogadg T A 10
KK CNW1ddE
XM COMBINE *NO_FLOW AND NW144E
HC 2
.
KX RCIdE
FM ROUTE CHW144B TO CNW155-C
KM PACILITY = MOUNTAIN SPA/VISTA RANCH
KM FACILITY ID-MILE = MSN# 0000
KM LINING = GRASS
RO 5800 0.004 0.03 0 TRAP 100 10
RE NW155-C
BA  0.439
PB 2.77
Ls o 86.1
Up  0.365
.
KECNW155-C
KM COMBINE NW155-C, RC147E AND RC14iE
HC 3
.
KX RC155-C

¥ ROUTE CNW155-C TO CNW163-C

KM PACILITY = MOUNTAIN SPA/VISTA RAMCH
KM FPACILITY ID-MILE = MSNW 0000

KM LINING = GRASS

RD 2000 0.004 0.03 0 TRAP 100 10
.

KR NW165

BA  0.335

PB 2.77

LS 0 78.2

UD  0.448

.

FX  RNW165

KM ROUTE NW165 TO CNW164d
EM  HOUNTAIN SPA CHANNEL

RD 3000 0.0073 0.02 [] TRAP 50 5
EK Nwil6d
BA 0.301
PB 2.1
Ls 0 B7.4
D 0.27¢
N
HEC-1 INPUT PAGR 10
ID.......1 i O TR I, PO L P T B 9., 10
KK CHNW164
K11 COMBINE NWl6d AND RNW16S
HC 2
.
KK RCNW164

KM ROUTE CAWl64 TO CHNW163-C
KM MOUNTAIN SPA CHANNEL ' .

RD 2200 0.01 0.02 [} ‘TRAP 50 5
.

EK NW163-C

BA 0.351

PB 2.77

LS 0 81.5

U 0.354

.

KRCNW163-C

K COMBINE NW163-C, RCNW1€4 AND RC155-C

HC 3

KK NW1llls

M BASIN NW111-C DIVIDED INTC MW1lIN AND NW111S BY BERGER
BA 0.148 #

PB 2.77

LS [} 90.8

uD 0.240

KK RNW111S5-

¥M  ROUTE NW1l15 TO CNW109-C

TH  MODIPIED BY BERGER .

RD 1100 0.004 0.015 0 TRAP 0 50
KX KW109-C

BA 0.358

EB 2.1

LS 0 86.1




3Bl

3e2
a3
g4

LINE

385
386
3e7
388
g9

350,

39
392
393
394
395

396
397
393
339
400

401
402
403
a4

405
406

408
409
410

411
412
413

414
415
416
417
418
419

420
421

423
424

425
426
427
428

429
430
43
432
433
a3

435
436
437
438
439

440
441
442
44}
444
445

446
447
448
449

450
451
452
453
454
45%

LINE

uD  0.253
.
KKCHW109-C
KM COMBINE RNW11lS AND KW109-C
HE 2
.
HEC-1 INPUT
TP sve T NI JUNPO: PRI PR |

KK RC109-C

KM ROUTE CNW105-C TO CNW13%-C

FM PACILITY = LAS VEGAS WASH MIDDLE

KM PACILITY ID-MILE = LVMD 2711,2737,2763
]

LINING = RCB

RD 5300 0.0213 0.013 0 DEEP
EX KW138-C

BA  0.233

PB 2.77

Ls 0 87.1
D 0.39%0

KK HW139-C

BA D.498

P 2.77

LS 0 86.4
UD  0.339
KECHW139-C

KM COMBINE RW139-C, NW138-C, AND RC109-C
FM GRAND TETON AND BUFFALO

RC 3
.
KX RC139-C
KM ROUTE CHNW139-C TO 2Cl63-C
KM PACILITY = LAS VEGAS WASH MIDDLE
KM PFACILITY ID-MILE = LVMD 2632,2640,2661
KM LINING = RCB
RD 3900 0.0103 0.015 0 DEEP
.
KK 2C163-C
FM COMBINE CNWL63-C AND RC139-C
HC 2
KK RC163-C
KM ROUTE 2C163-C TO CHW162-C
KM PACILITY = LAS VEGAS WASH MIDDLE
T PACILITY ID-MILE = LVMD 25%9
KM LINING = CONCRETEB
RD 1700 0.007 0.015 Q TRAP
.
HEC-1 INPUT
o | JRrerea ) IpErprE s o BRI < A - H
KK EW162-C
BA  0.249
2:] 2.7M7
LS 1] 78.8
uD 0.436
KECNW162-C

KM COMBINE NW162-C AND RC163-C
KM LAS VEGAS WASH MIDDLE @ GILCREASE
HC 2

KK RC162-C

KM ROUTE CNW162-C,TO CDl61-C

XM PACILITY = LAS VEGAS WASH MIDDLE
KM FACILITY ID-MILE = LVMD 2574

KM LINING = RCB

RD

1320 0.006 0.015 0 TRAP

KK HWi6l-C

BA 0.329

PB 2.717

LS 0 80.5

UD 0.465

.

KXKDNW161-C

KM DIVERT 70 CPS FROM NW161-C TO Nw150-C
KM 1IN PROPOSED LOCAL FACILITY

DTONW150-C
DI 0.000 51 1 500 1000
0o 0.000 50 70 70 70
KK CD161-C

KN COMBINE DNW161-C AND RC162-C
KM LAS VEGAS WASH MIDDLE @ FARNM
HC 2

-

KKRCD161-C

XM ROUTE CD161-C TO CNW159-C

FM  FACILITY = LAS VEGAS WASH MIDDLE

FM  FACILITY ID-MILE = LVMD 2550

KM LINING = RCB

RD 1320 0.004 0.015 0 ' TRAP

HEC-1 INPUT

PAGE 11
o [ IR ; SNSRI P LT 10
] 0
11 v
20 a
PAGE 12
....... T -...20
22 0 ’
5000
70
2 e
PAGE 13
6 Fi g 8. 9 10




456
457
458
459
460

461
462
463
468
465

466
467
468
469

470
LYY
472
473
4T
475
476
477
478
479
480
481

482
483
484
485
486
487

468
489

490

491
492
491
494

435
496
497
ass

439
500
501
502
503
504

505
506
507
508
509

510
511
512
513

514
515
516
517

518
519
520
521
522
523

LINE

524
525
526
527
528

He 2
i
KX RCRD150 .
KM ROUTE CRD150-C TO CNW1S0-C
KM PACILITY o ELXHORN SPRINGS DETENTION BASIN
KM PACILITY ID-MILE = EXDB 0000
KM LINING = GRASS
RD 2640 ©0.0057  0.03 0 TRAP 15 3.5
.
* KX *NO_FLOW
* KM ALL PLOW REMOVED .
* KM TURN THIS GROUP OF CARDS ON/OFF TO CHECK STORM CENTERING .
® KM DOWNSTREAM OF ELKHORN SPRINGS DETENTION BASIN
* KM ONLY MODE CHW3D4-C IS APFECTED -- STORM WILL CHANGE TO SDNA
* KM IF DETENTION BASIN PLOW IS USED, REMAINS SDN) IF NOT.
* DT *REMOVED
* DI 0 100000
* DQ 0 100000
.
KE KW150-C
BA  0.284 l
PR 2.77
LS L 0 79.9
U 0.472
.
KRCHW150-C

KK Na13d-C
BA  0.536
PB 2.11
LS 0 88.1
UD  0.429
KK RW133-C
BA  0.377
B 2.77
Ls 0 87.6
Uo  0.505
KRCNWE3)-C

KM COMBINE NW133}-C AND RC114-C
KM BUFFALO A.N'DV SEVERANCE

He 2
KXELKBASIN
KM FACILITY = ELKHORN SPRINGS DETENTION BASIN
FH PACILITY ID-MILE = RKDB 0070
KM STORAGE VOLUME = 43 ACRE-FEET
KM OUTLET = 60° RCP
M SPILLWAY LENGTH =
XM SPILLWAY HEIGHT =
X0 3
RS 1 STOR =1
SA 3.32 1.65 3.98 4.32 4.67 5.03 5.4
SE 2388 2390 2192 2394 2396 2398 2400
50 ¢ 355 66 B6.4 102.8 116.9 129.5 I
KK REKLDA
KM ROUTE ELKBASIN TO CRD150-C
KM PACILITY c© ELEHORN SPRINGS DETENTION BASIN 2
¥ PACILITY ID-MILE = EKDB 0049
K LINING = RCP
RD 2258 0.01128 0.013 L] CIRC 5 0
.
KEONW150-C
K¥ RETRIEVE DNW150-C
DRDNW150-C
v
KK RD150-C
KM ROUTE PHW150-C TO MW150-C
KM TENAYA
RD 1300 0.004 0.016 1] TRAP 4] 50
x
HEC-1 INPUT PAGE 14
D Pty (TR ey Disiee o SRR 4 FEar . Pty | R e P Wit | LA 10

KM COMBINE NW150-C AND RCRD150
KM ELKHCRN AND TENAYA
HC 2

-

KECCHA150-

KM COMBINE CNW150-C AND RCD161-C
KM ELKHGRN AND TENAYA

HC 2

.

KK RC150-C )

FM ROUTE CNW150-C TO CCNW1S59-C

KM PACILITY = LAS VEGAS WASH MIDDLE
FM PACILITY ID-MILE = LVMD 2525
po. ]
RD

LINING = RCbh

1320 0.00_6 0.015 0 TRAP 22 L]
HEC-1 INPUT PAGE 15
iD. .. s PEEE 2 PP P B S5.--ee L TR P +. 10
KR NwW159-C
BA 0.249
PB 2.1

0 80.8
D 0.456




=

-

52%
530
531
532

531
LE] |
535
536
537
538

539
540
541
542
541

544
545
546
547

548
549
550
551
552

553
554
555
556

557
558

560

561
562
561
564
565

566
567
568
569

570
571
572
573
574
575

576
577
578
579
580

581
582
581
584
585
586

587

589
590
591

592
591
594
595

596
597
598
599

600
601
602
60)
604
605

KK CCHW159

FM COMBINE HW159-C AND RC150-C

KM LAS VEGAS WASH MIDDLE @ ELXHORRN AND RAINBOW
HC 2

KK RC153-C

KM ROUTB CCHW159-C T0 CHW168-C

KM PACILITY = LAS VEGAS WASH NIDDLE
KM PACILITY ID-MILE = LVMD 2490

XM LINING = RCB

RD

.

2600 0.004 0.015 o TRAP 26

RK NW172-C

BA 0.272

PB 2.77

Ls 0 81.3

uo 0.417

.

EEKRNW172-C

RD 2600 0.0069 0.01§ 0 TRAP 0
KK NW170-C

BA  0.254

FB 2.17

LS 0 1.8

UD  ¢.406

.

KECNW170-C

KM COMBINE NW170-C AND RNW172-C
KM FPARM AND TORREY PINES

HC 2

.

KK RC170-C
M ROUTE CNW170-C TO NW162-C
KM TORREY PINES

RD 2600 0.004 0.016 0 TRAP 0
.
HEC-1 INPUT
b { - HPOUTPFIND ST SRS, S, [ PRI TR 6
KK NW168-C
BA 0.254
PB 2.17
LS 0 80.1
D 0.408
EECNW168-C

KM COMBINE NW16B-C, RC170-C AND RC159-C
LAS VEGAS WASH MIDDLE § TORREY PINES
3 .

"ER

KX RC16B-C

T ROUTE CHW168-C TO 2C178-C

KM  PACILITY = LAS VEBGAS WASH MIDDLE
XM FACILITY ID-MILE = LVHD 2490

KM LINING = RCB

RD

*

2600 0.004 0.015 0 TRAP 26
KK NW180-C
BA  0.245
PB 2.77
Ls 0 80.9
UD  0.422
KRRNW180-C

FM ROUTB NW180-C TO CKW178-C

¥M FPACILITY = LAS VEGAS WASH JONBS
KM FACILITY ID-MILE = LVAJ 0000
KM LINING = RCB
RD

2600 0.004 0.015 o DEEP 7
KK NWL78-C
BA 0.250C -
PB 2.1
LS a 82.1
uD 0.406
*
KEKCNW178-C

KM COMBINE MWL78-C AND RNW1B0-C

M LAS VEGAS WASH-JONES FLOW ¢ LAS VEGAS WASH MILDLE

HC 2
HEC-1 INPUT

Ibo...... r RREEP o Riaaviean ¥owsaiEy [ Biiidean 6
EK 2C178-C
KN COMBINE CNW17B-C AND RC168-C
KM LAS VEGAS WASH MIDDLE @ JONES
HC 2
.

RC178-C

ROUTE 2CLl78-C TO CNWl88-C
PACILITY = LAS VEGAS WASH MIDOLE
FACILITY ID-HILE = LVMD 2443
LINING = RCB
2600 C.004 0.015 ] TRAP 26

‘BRERERR

PAGB 16
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606
607
€08
608
810

611
512
611
614

615
616
617
618
619
620

621
622
623
624
625

626
627
628
629

630
631
632
633
634

LINE

635
636
637
638

€39
640
641
642
643
644

645
646
647
648
649

650
651
652
653

654
655
656
657

658
659
660
€61
662
663

664
665
666
667
668

663
670
671
672

LINB

673
674
675
676
6717
678

679
680
681
682
€83

KK NWiB8-C

BA 0.246

PB 2.1

LS o 84.0
el 0.394

N

KECNW188-C

KM COMBINE NwlBB-C AND RC178-C
LAS VEGAS WASH MIDDLE @ BRADLEY
HC 2

2

EK RC188-C

KM ROUTE CAW188-C TO 2C1%8-C

M FACILITY = LAS VEGAS WASH MIDDLE
KM FACILITY ID-MILE = LVMD 2443

KM LINING = RCB

RD

2600 0.0040 0.015 Y TRAP 26
FX NW130-C
BA 0.209 '
PR 2.717
LS 0 83.0
up 0.383
+
KERNW1%0-C
KM ROUTE NW190-C TO CNW200-C
KM FARM
RD 2600 0.004 0.016 [} TRAP ]
KR NW200-C
Ba 0.226
PB 2.7
Ls o 85.1
uD 0.400
+

HEC-1 INPUT

b ¢ » FEFEE b DlaiaEai B G Siiiven -6,
EKCNW200-C

KK RC200-C

K4 ROUTE CNW200-C TO CNW19B-C

KM  FACILITY = LAS VEGAS WASH DECATUR

KM FPACILITY ID-MILE = LVDE 0000

KM LINING = RCP

RD 2640 0.006 0.01) Q CIRC ]
-

KK NWl198-C
BA 0.249
B 2.771
LS 1] 88.4
up 0.400

KRCNW198-C

KM COMBINE NW198-C AND RC200-C

KM LAS VEGAS WASH-DECATUR @ LAS YEGAS WASH MIDDLE
HC 2

'
2C198-C
COMBINE CMW198-C AND RC188-C
LAS VEGAS WASH MIDDLE @ DECATUR
2

“EERR

RC198-C
ROUTE 2C198-C TO CNWiC2-C
PACILITY = LAS VEGAS WASH MIDDLE
FACILITY ID-MILE = LVMD 2324
LINIRG = RCB
2600 0.00¢ 0.015 [+] TRAP 28

TERERIR

NWlC2-C
0.495
2.Mm

Q 86.4
©.550

*§LEER

KRCNW3IC2-C

K¢ COMBINE NWIC2-C AND RC198-C

K¥ LAS VEGAS WASH NIDDLE @ DEER SPRINGS
HC 2

HEC-1 INPUT

20+ RPN LA b p— b5 T — [ Bvici i {EE

KK RC3C2-C

KM~ ROUTE CHWIC2-C TO CHNW3DL-C

KM FACILITY = LAS VEGAS WASH MIDDLE
KM  FACILITY ID-MILE = LVMD 2324

KM LINING = RCB

RD 2600 0.004 0.015 0 TRAP 28
.

KK NW3Dd-C

Ba 0.2586

PB 2.1

LS 0 88.7

uD 0.417

0
50
PAGR 18
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kS

INPUT
LINR

No.

s
L4
55
61
65
72

78
76

81
88
92
96
101
105
11
T 117
120
125
1329

140
138

189

155

164
17¢
175
181
184
190
196
201
206

209

215

684 EXCHNWID4-C | .
685 M COMBINE WW3D4-C AND RC3IC2-C
686 KM LAS VEGAS MIDDLE PLOM U/S CENTENNIAL PXWY CHANNEL WEST
687 He 2
:
688 2z
SCHEMATIC DIAGRAM OF STREAN NBTWORK
(V) ROUTING {--->] DIVERSION OR PUMP PLOW
{.) CONNECTOR {<---) RETURN OF DIVERTED OR PUNPED FLOW )
NW12§-C
v
v 3 '
RC129-C
. v
S RS >*REMOVED )
. *No_rLom
; . KW110E
: < v
. v
. RNW130E
CNW130B............
. : NW1dB-C
=T IR R, v
v
RCld8-C
KW128N
CNW1ZBN. ... ........
. NW157
. W47
CNWILTE. .. ovevennns, e
v
v
RC147B
NW100-C
v
v
RNW100-C
. W116-C
CNWL1E-C........... :
v
v
RNW116-C
: NW18-C
% : v
v
RNWTB-C
; . MW115-C
CNWLIS-C.oovr s s
v
v \
RNWL15-C
NA9&-C
v
v




220

227

232

269

306
304

329

332

338

34

147

is2

155

359

3

a2

|

CNRISS-C.: .

v

v
RC155-C

CNW163-C

NaldTw




414

420

425

429

435

44)
440

446

450

&61

&66

470

482

430
4488

491

495

499

505

510

514

518

524

529

533

539

544

548

553

557

561

566

570

576

581

587

592

596

600

2C163-C......unnn.
v

v
RC163-C

i NH162-C
S LT
v
v
RC162-C
: KW161-C
: .= ===-==>DNW150-C
. DNW1Bl-C_

CDIB1-Covvrnnnnnn.
v

v
RCD161-C
. HW134-¢
. . NW133-C
. CWMIIIC....i.an....
ELEBASIN
. v
v
REELDB
; r—
% s DNW150-C
v
v
. RD150-C
CRD150-Cuv'vvin. ...
s v
v
RCRD150

i ] NW150-C

- mxso-é....... .....

CONWAS0= -\ v eereans,
v

v
RE150-C
. NW159-C
CCHWLS9.......n...
RE159-C
; NW172-¢
; v
v
RNW172-C
) NW170-C
CHWLI0-C. o\ tarns s
v
v
RC170-C
. NW168-C
CHWIEB-Cueveerrrnreeeennnns
v
v
RC168-C
NW180-C
v
v
RHW180-C
. WH178-C
CNW178-C. ... ...,
ICAT B C
v -
v
HCL78-C




| 606 . NW188-C
611  CHW1B8-C........... .
v
N v
615 nc1gs-¢
621 . WWi90-C
- v
& v
l 626 ; - RNW190-C
630 & 4 NW200-C
635 g CHW200-C.ovinvnnvans
. v
. v
619 . RC200-C
645 i fi NW198-C
l 650 . CMWI98-C.......... .-
654 2C198-C-vvvvnnnnnss
v
v
658  RC198-C
664 : NWiCc2-C
l 669  CNWac2-C.. i ‘
v
v
6713 RCiC2-C
l 679 ; NW3IDA-C
684  CWWID4C............ ‘
I (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
e i i f R R

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS
TR 1998 HYDROLOGIC BNGINEERING CENTER
VERSION 4.1

. -
* .
. 609 SECOND STREET -

*. DAVIS, CALIFORNIA 95616 *
RUN DATE 06DECO4 TIME 12:53:01 ¥ (916} 756-1104 *;
. -
- .

.
.
.
.
.
.

P W PP R P Py S Shasvttasesdannntabid st habdbadennans

HODIFIED BY THE LOUIS BERGER GROUP, INC.
ADDED TULE SPRINGS AND BRENT DETENTION BASINS AND RESPECTIVE COLLECTION PACT

CLARK COUNTY REGIONAL FLOOD CONTRCL DISTRICT 2002 MASTER PLAN UPDATE
mlﬂlm LAS VEGAS WASH WATERSHED

RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT

INPUT PILE = WESTIA.DAT

INPUT FILE DATE = 11/22/04

DESIGN STORM = 100-YRAR 6-HOUR STORM =
STORM DISTRIBUTION = SDN3 A

MODELED BY = PBS&J - MATT BAIRD

STORM CENTERING = WEST TRIBUTARY

DOWNSTREAM OF THE UPPER LAS VEGAS WASH DETENTION BASIN TO THE

MOST DOWNSTREAM POINT IN THE WATERSHED

COMBINATION POINTS WERE REMUVED DOWNSTREAM OF DETENTION BASINS

TO SINULATE NECESSARY STORM CENTBRINGS

JR CARDS CONTAIN DARPS BASED ON THE POLLOWING VALUES:

ARBA {SQUARE MILES) DARF
0 - 0.5 0.99
0.5 - 1 0.975 .
1-2 0.95
2 -3 0.925
1 -4 0.915
4 -5 0.508
5-6 0.903
6 -7 0.895
7 -8 0.885
32 10 OUTPUT CONTROL VARIABLES : :
TPRNT 5 PRINT CONTROL i
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
ND 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGL1SH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, BLEVATION FEET




PLOW CUBIC FEET PER SECOND
STORAGE VOLUME: ACRE-PEET
EURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLAKNS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.99 .98 .95 .93 .92 .91 .90 .89 .88
setacacnncneas
. N
129 KX . TULEDB * 4
- . |
130 KO QUTFUT CONTROL VARIABLES i
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. BYDROGRAPH PLOT SCALE
FACILITY = TULB SPRINGS DETENTIOH BASIN
FACILITY ID-HILE = TSDB 0011
12* ORIPICE PLATE
HYDROGRAPH ROUTING DATA
134 RS STORAGE ROUTING
NSTPS 1 NUKBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
' 135 sV STORAGE .0 1.4 6.4 17.1 5.4 61.4 91.3
-136 SE ELEVATION 2427.00  2428.00 2429.00 2430.00 2431.00 2432.00 2433.00
137 sQ DISCHARCE 0. ¥ 5. 6. 7. 8. 9. i
T
l aes e ese e “ea
HYDROGRAPH AT STATION  TULEDB
FOR PLAN 1, RATIO = .$9
PRAK FLOW TIME MAXIMUM AVERAGE FLOW
E 6-HR 24-HR 72-HR 24.92-HR
+ (CPS) (HR)
(CPS)
+ a, 6.58 8, 7. 6. 6.
(INCHES) .0ds -157 .157 -157
{AC-PT) 4. 13. 13. 13,
PEAR S5TORAGE  TIME HAKIMUM AVERAGE STORAGE
6-FR 24-HR 72-HR 24.92-HR
+ (AC-FT) (ER)
51. 6.58 50. 40. 38. 38,
l PEAK STAGE TIME MAXINUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+ (FBET} (HR} i
2431.60 6.58 2431.55 2430.8% 2430.75 2430.75
I CUMULATIVE AREA = 1.58 sQ MI
sen e are s e
HYDROGRAFPH AT STATION  TULEDB
POR PLAN 1, RATIO = .98
PPAK PLOW TIME MAXIMUM AVERAGE FLOW .
6-HR 24-HR T2-HR 24.92-HR
+ (CES) (HR)
{CFS)
+ a. 6.58 8. 7. 6. 6.
(INCHES) 044 .156 -156 .156
{AC-FT} 4. 13. 13. 13.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)}
45. 6.58 48. 38. 7. 37.
PEAX STAGE TIME MAXINUM AVERAGE STAGE
6-HR 24-RR 72-HR 24.92-HR
+ (PEET) LHR)
2431.54 6.58 2431.50 2436.84 2430.70 2430.70
l CUMULATIVE AREA = 1.58 50 MI
e e e aee .es
HYDROGRAPH AT STATION  TULEDB
FOR PLAN 1, RATIO = .95
PRAE FLOW TIME HAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CPS) (HR}
(CFS)
. 8. 6.42 7 s 6. 6.
(INCHES) 0éd J154 154 154
(AC-PT) ) 13. 13. 13-
PEAK STORAGE  TIME MAXIHUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-MR
+ (AC-FT} {HR)
a7, 6.58 46. 36. 5. 35.
PEAK STAGE TIHE MAXTMUM AVERAGE STAGE
il nn e sy TS




+ (FEET}
2431.45

PERK FLOM

+ (CFS)

PEAK STORAGEB

+ (AC-FT)
5.
PEAX STAGE
+ (PEET)
2431.35
s
PEAK PLCW
+ {CFS)
+ 7.

PEAK STORAGE

+ |AC-PT)
8.
PEAK STAGE
+ {PBET}
2431.32
Y]
PEAK FLOW
+ (CFS)
+ 7.

PEAK STORAGE

+  (AC-FT)
a3.
PEAX STAGE
+ (FEET)
2431.29
e
PEAK FLOM
+ {CPS)
4 7.

PEAK STORAGE

+  (AC-FT)
43.

PEAK STAGE

{FEET)
2431.27

PEAK FLCHW

{HR)
6.58

TIME
(RR)
6.82

TIME

(HR)
6.58

TIME

(HR}
6.58

TIMB
(HR)

6.42

TIME

(HR)
6.58

TIME

(HR}
6.58

TIME

(BR}
6.58

TIME

(HR)
6.50

TIME
(HR)

6.42

TINE

(HR)
6.58

TIME

{HR)
6.50

TIME

6-HR 24-HR T72-HR 24.92-HR
2431.40 2430.75 24130.62 2430.62
CUXULATIVE AREA = 1.56 50 M1
see aus waa “es

HYDROGRAPH AT STATION  TULEDB

FOR PLAN 1, RATIO = .93
MAXIHUM AVERAGE PLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS)
7. 6. 6. 6.
{INCHES) . 043 .152 .152 -152
(AC-FT) : ‘. : 13. 13. 13.
HMAXIHUM AVBRAGE STORAGE
6-HR 24-HR 72-HR 24.92-FR
3. 3e. 33, 33,
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-ER
2431.31 2430.67 2430.53 2430.53
CUMULATIVE AREA = 1.58 s M1
e wns T e

HYDROGRAPH AT STATION TULEDB

FOR PLAN 1, RATIO = .92
MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-KR 24.92-HR
(CFS)
7. 6. 6. 6.
(INCHES) .043 L151 .151 -151
(AC-FT) 4. 13. 13. - 13.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-RR 24.92-HR ‘
42. 33. 2. 2.
MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
2431.27 2430.63 2410.50 2430.50
CUMULATIVE AREA = 1.58 5Q MI
s e e ‘e

HYDROGRAPH AT STATION  TULEDB

FOR PLAN 1, RATIO = .91
MAXIMUM AVERAGE FLOW
6~HR 24-HR T3-HR 24.92-HR
(CFS) .
7. 6. 6. 6.
{INCHES) .043 -150 «150 .150
{AC-FT) 4. 13. 13. 13. .
HAXTMUM AVERAGE STORAGE
6-HR 24-HR T2-HR 24.92-HR
42. 33, J2. 32.
MANIHUM AVERAGE STAGE
6-KR 24-HR 72-HR 24.92-HR
2431.25 2430.61 2430.48 2430.48
CUMULATIVE AREBA = 1.58 SQ MI
e ane s “ar

HYDROGRAPH AT STATION  TULEDB

POR PLAN 1, RATIO = .50
MARIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS)
7. 6. 6. 6.
{INCHES) .043 .150 .150 .150
(AC-FT) 4. 13. 13. 13.
HMAXIMUM AVERAGE STORAGE
&-HR 24-HR 72-HR 24.92-HR
a1. 3z. 31. .
MAXIMUM AVERAGE STAGE
6-HR 2¢4-HR 72-HR 24.92-HR
2431.23 2430.59 2830.46 2430.46
CUMULATIVE AREA = 1.58 SQ MI
e e e ses

HYDROGRAPH AT STATION TULEDB
FOR PLAN 1, RATIO = .89

HAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR




[ S

+ (CFs)

*
-

PEAK STORAGE

+ (AC-FT}
42.
PEAK STAGE
+ (PEBT)
243124
PEAK FLOW
* {Crs)
+ 7.

PEAK STORAGE

+ (AC-FT)
1.

-PEAK STAGE

+ (FEET)
2431.21

CEERCT TR Y

292

293 KO

297

298 sv

300 sE

302 sQ

PEAK PLOW

+ (CPS)

PEAR STORAGE

*+  (AC-FT)
168.

FEAK STAGE

+ (FEET)
2¢452.21

PEAK PLOM

+ (CPS)

(HR)
(CPs)
6.42 7. 6. 6. 6.
(INCHES) .043 .149 149 .149
(AC-PT) 4. 13. 13. 13,
TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
(HR)
6.58 41. 32. 31. 31.
TIME MAXIMUN AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
(HR)
6.50 2431.20 2430,.56 2430.43 2430.43
CUMULATIVE AREA = 1.58 SQ MI
e T e e
HYDROGRAPH AT STATICN  TULEDB
FOR PLAN 1, RATIO = .88
TIKE MAXIMUM AVERAGE FLOW
6-HR 24-HR T72-RR 24.92-HR
(HR)
(CPs)
6.42 7. 6. 6. 6.
{ INCHEBS) .043 148 .148 -148
(AC-FT) 4. 12. 12. 12.
TIME MAXIMUM AVERAGE STURAGE
é-HR 24-HR 72-HR 24.92-HR
(HR)
6.58 40. 1. lo. 3o0.
TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 24.92-HR
(HR)
6.50 2431.16 2430.52 2430.39 2430.39
CUNULATIVE AREA = 1.58 8Q MI
AHE Ut KEd PeR BEA AEE H44 AEE A4k Ges Ged S48 S8 mus bed 401 Gae s0s Bes Ses Aew sae ses
dressenesanane .
tl BRENTDB *
. .
TSI
OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL -
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
FACILITY = BRENT DETENTION BASIN
ID MILE = BRDB 0032
12° ORIFICE PLATE
HYDROGRAPH ROUTING DATA
STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X -00 WORKING R AND D COEFFICIENT
STORAGE -0 1.0 3.6 8.7 16.7 27.8 42.90 59.4 79.9
130.7 161.0 194.4
ELEVATION 2441.00 2442.00 2443.00 2444.00 2445.00 2446.00 2447.00 2448.00 2449.00
2451.00 2452 .00 2453.00
DISCHARGE 0. 3. 5. 6. 7. 8. 9. 10. 10.
12. 12. 13.
aas
e ™ e ae
HYDROGRAPH AT STATION BRENTDB
FOR PLAN 1, RATIO = .99
TIME MAXIMUM AVERAGE PLOW
6-HR 24-HR 72-HR 24.92-HR
{HR)
(CFS)
6.58 11. 11. 11. 11.
{INCHES) .050 .1B1 -181 -181
(AC-FT) 6. 22. 22. 22.
TIME MAXTHUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
(HR)
6.75 166. 13159. 134. 134.
TIME MAXIMUM AVERAGE STAGE
€-HR 24-HR T2-HR 24.92-HR
(HR)
6.75 2452.14 2450.78 2450.42 2450.42
CUMULATIVE AREA = 2.11 50 MI
“en e e e
HYDROGRAPH AT STATION BRENTDB
FOR PLAN 1, RATIO ¢ .98
TIME MAXIMUM AVERAGE PLOW
6-HR 24-HR 712-HR 24.92-HR
{HR)

(CFS)

“Seu mme wns swe 4w 49N ses

103.6

2450.00

11.




PEAK STORAGE

+ (AC-FT)
1684.
PEAK STAGE
+ (FEBT)
2452.08
e
PEAK FLOW
* (CPS)
+ 12

PBAK STORAGE

+ (AC-FT}
157.

PEAK STAGE

+ (FEET)
2451.86

PEAK FLOW

+ ICPS)

PEAK STORAGE

+  {AC-FT)

150.
PEAX STAGE
* (FRET)
2451.64
we
; PEAK PLOW
+ {CPS)
+ 12.

PEAK STORAGE

4+ |AC-PT)
147.
PEAK STAGE
+ (FEET)
2451.55
PEAR PLOW
+ (CFS)
3 12

PEAX STORAGE

+ (AC-FT)
146.

FPERK STAGE
+ (FEET)
2451.49

TIKE

{HR)
.25

TIME

{HR)
6.75

TIME
{HR)

TINE

(HR)
6.75

TIME

{HR}
6.67

(HR)

6.58

TIME

(HR)
6.67

TIME

(HR)
6€.67

TIME
(MR}
6.58

{HR)
6.67

TIME

(HR)
6.67

TIME

(HR}

TIME

{HR)
6.67

(HR)
6.67

12.
(INCHES) -050
(AC-PT) 6.
6-HR

162.

6-HR
2452.02

CUMULATIVE AREA =

11. 11.

-179 -179

22. 22.
MAXTHUM AVERAGE STORAGE

24-HR T2-HR

135. 130.
MAXIMUM AVERAGE STAGE

24-HR 72-HR

2450.66 2450.31

2.)1 5Q M1

HYDROGRAPH AT STATION BRENTDB
FOR PLAN 1, RATIO = .95

6+~HR

(CFS5)
12.
(INCHES) .049
(AC-FT) 6.
6-HR

155.

6-HR
2451.80

CUMULATIVE AREA =

sae e

HMAXIMUM AVERAGE FLOW

24-HR 72-HR

11, 11.

177 177

22. 22.
MAXTMUM AVERAGE STORAGE

24-HR 72-HR

129. 124.
HAXIMUM AVERAGE STAGE

24-HR 72-HR

2450. 46 2450.11

z,31 5Q Mx

HYDROGRAPH AT STATION BRENTDB

FOR FLAN 1, RATIO = .93
MAETMUHM AVERAGE FLOW
6-HR 24-HR 72-HR
{CFS)
12. 11. 10.
(INCHES) .048 -175 L1758
(AC-FT) 6. 22. 22.
HAXINUM AVERAGE STORAGE
6-HR 24-HR 72-HR
148, 123. 119.
HAXIMUN AVERAGE STAGE
6-HR 24-ER T2-HR
2451.57 2450.25 2445.91
CUMULATIVE ARER = 2.31 Sg M1

aw nes

. HYDROGRAPH AT STATION BRENTDB
FOR PLAN 1, RATIO = .92

6-HR

(cps)
12,
[ TNCKES) .048
(AC-PT) 6.

6-HR

145.

6-HR
2451.48

CUMULATIVE AREA =

MAXIMUN AVERAGE FLOW

24-MR T72-HR

11. 10,

-174 174

21. 21.
MAXIMUM AVERAGE STORAGE

24-MR 72-HR

121. 116.
MAXTMUM AVERAGE STAGE

2¢-HR T2-HR

2450.17 2449.83

2.31 Sg MI

HYDROGRAPH AT STATION BRENTDB
FOR PLAN 1, RATIO = .91

6-HR
{CPS}
12.

( INCHES) .048
(AC-FT) 6.

6-HR

2451.42

HAXTHUM AVERAGE FLOW

24-HR 72-HR

11. 10.

2174 174

21. 21.
HAXINUM AVERAGE STORAGE

24-HR 72-HR

119. 115,
HMAXIMUM AVERAGE STAGE

24-HR 72-HR

2450.11 2449.78

11.
179
(22,

24.92-HR

130.

4.92-HR

2450.31

2¢.92-1R

11.
177
22.

24.92-FR

124.

24.92-HR

2450.11

24.92-HR

10.
-115
22.

24.32-HR

119.

24.92-HR

2449.91

Y

24.92-HR

10.

.174

21.
24.92-HR

116.

24.92-HR

2449.83

14.92-HR

10.

2174

21.
24.92-HR

115.

24.92-HR

2449.78




. CUMULATIVE AREA = 2.31 SQ MI

HYDROGRAFH AT STATION BRENTUB

POR PLAN 1, RATIO = .90
PEAK PLOW TIME KAXINUM AVERAGE PLOW
6-HR 24-HR 72-1R 24.92-HR
+ {CPS) (HR)
{CFS)
+ 12. 6.58 12. 11. 10. 10.
(INCHBS) .049 173 M 173
l (AC-PT) 6. 21. 21’ 21.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-1R 72-HR 24.92-HR
+  {AC-FT) (HR)
. 5.67 142. 118. 114. SR
PEAK STAGE TIME MAXIMUM AVERAGE STAGR
6~HR 24-1m T2-HR 24.92-HR
+ (PBET) (HR)
2451.48 6.67 2851.38 2450.07 2049.74 2049.7¢
l CUMULATIVE AREA =  2.31 5Q MI
. s vea ves .
HYDROGRAPH AT STATION BRENTDB
POR PLAN 1, RATIO = .89
PEAX PLOW TIMB HAXTHUM AVERAGE PLOW
6-HR 24- 12-1R 24.92-HR
+  (cws) (RR)
(cPs)
+ 12. 6.58 12. 11. 10. 10.
(INCHES) - .048 172 172 172
(AC-FT) 6. 21, 21, 21.
PEAK STORAGE  TIME MAXIHUM AVERAGE STORAGE
6-uR 24-1R 12-8R 24.92-HR
+ (AC-PT) (BR)
142. 6.67 140. 116, 12, 112.
PEAK STAGE  TIMR MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  {PEBT) (HR)
2451.37 6.67 2451.31 2450.01 2049.68 2449.68
l CUMULATIVE AREA =  2.31 5Q MI
cos e P o b
HYDROGRAPH AT STATION BRENTDB
FOR PLAN 1, RATIO = .88
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-1m 72-HR 24.92-HR
+  {CFS) (HR)
{CFS)
+ 12. 6.58 12. 11, 10. 10.
(IRCHES) .048 171 e 5 b <171
{AC-FT 6. 2. 21. 2.
PEAK STORAGE  TIMZ MAXINUM AVERAGE STORAGE
i 6-HR 24-HR 72-HR 24.92-HR
+ (AC-PT) (KR}
139, 6.67 137. 114, 110. 110.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  (FEBT) (HR)
2451.28 6.67 2451.22 2449.92 2449.59 2849.59
CUMULATIVE AREA =  2.31 SQ MI

.
-
-
.
.
.
.
.
.
.
.

Tremsssmanboae
N .
470 EX * ELKBASIN *
‘ .

sesseanssabans

477 Ko OUTPUT CONTROL VARIABLES
1FPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAFH ROUTING DATA

478 RS STORAGE ROUTING .

NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF XINITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
x .00 WORKING R AND D COEPPICIENT
479 SA AREA 3.3 3.7 4.0 4.3 4.7 5.0
480 sSE ELBVATION 2388.00 2390.00 23%92.00 2394.00 2196.00 2398.00
481 sSQ DISCHARGE 0. 16. 66. a6. 103. 117.
wes
COMPUTED STORAGE-ELEVATION DATA
STORAGE .00 6.97 14.60 22.89 31.88 41.58 52.01

ELEVATICN 2388.00 2350.00 2392.00 2394.00 2196.00 2398.00 24090.60

=TT

aE HUE GFE MNA WS B4 mEn TEE AR BSF #4% 4UF NeR £e4 WES A4S 4sr FES RAG 446 A4 RS G4V EAE WE mE sme ewe

5.4

2400.00

130.




WARNING
WARNING
WARNTHG
WARNING

WARNING

PRAK FLOW

+ (CFS)

PEAK STORAGE

+ (AC-FT)
53.

PEAK STAGE

+ (FEET)
2400.11
s
PEAK FLOW
+ (CPS)
+ 128.

PEAK STORAGE

+ (AC-FT)
51.
PEAX STAGE
* {FRET)
2399.85
PEAK FLOW
+ (CFS)
+ 126.

PEARX STORAGE

+  {(AC-FT)
438,
PEAK STAGE
+ (FEET}
2399.42
e
PEAK FLOW
+ {CFS)
+ 123

PEAX STORAGE

+  (AC-PT)
e,

PEAX STAGE
4 (FEET)
2398.99

ROUTED OUTFLOW ( 130.) IS GREATER THAN HAXIMUM QUTFLOW
ROUTED OUTFLOM ( 130.) XIS GREATER THAN MAXIMUM OUTFPLOW
ROUTED OUTPLOW ( 110.) IS GREATER THAN HAXIMUM OUTFLOW
ROUTRD OUTFLOW ( 130.) IS GREATER THAN HAXIMUM OUTFLOW
ROUTBD QUTFLOW ( 130.) 1S GREATER THAN MAXIMUM OUTFLOW
e e e
HYDROGRAPH AT STATION ELKBASIN
FOR PLAN I, RATIO = .99
TIKE MAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR
(MR}
{CPS}
5.50 110. 3. 37.
(INCHES) 1.122 1.582 1.582
(AC-PT) 55. 77. 77.
TIME HAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
(HR)
5.50 38. 12. 11.
TIME MAXIMUM AVERAGE STAGE
6-HR 24~HR 72-HR
{HR)
5.50 2397.21 2390.97 2390.86
CUMULATIVE AREA = .91 50 M1
“ea sae e
HYDROGRAPH AT STATION ELKBASIN
FOR PLAN 1, RATIO = .98
TIME MAXIMUM AVERAGE PLOW
6-HR 24-HR 72-HR
(HR)
(CFS)
5.50 109. 38. 37.
(INCHES} 1.105 1.546 1.546
(AC-PT) sd. 75. 75.
TIME MAXIMUM AVERAGE STORAGE
: 6-1R 24-HR 72-HR
{HR) .
5.50 37. 12. 11.
TINE MAXIMUM AVBRAGE STAGE
6-HR 24-HR 72-HR
(HR)
5.50 2396.98 2390.88 2390.77
CUNULATIVE ARPA = .91 5Q MI
e vn ™
HYDROGRAFH AT STATION ELKBASIN
FOR PLAN 1, RATIO .95
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR
(HR)
(CPB)
5.50 106. 16. 3s.
(INCHES) 1.076 1.486 1.486
(AC-PT) 52. 72. 72.
TIME MAXIHUM AVERAGE STORAGE
6-HR 24-HR 72-HR
{HR}
5.50 3s. 1. 10.
TIME MAXTHMUM AVERAGE STAGE
6-HR 24-HR T2-HR
(HR)
5.50 2396.59 23%0.73 2390.63
CUNULATIVE ARER = .91 sQ MI
e wes aee
HYDROGRAPH AT STATION ELKBASIN
FOR PLAN 1, RATIO = .93
TIMB MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR
(HR)
(CPS)
5.50 3 103. 5. 4.
(INCHES) 1.047 1.427 1.427
(AC-FT} 51. 69. 69.
TINE HAXIKUM AVERAGE STORAGE
6-HR 24-HR 72-HR
(HR)
5.50 33. 10. 10.
TIME MAXINUM AVERAGE STAGE
6-HR 24-HR 72-HR
{HR)
5.50 2396.21 23%0.5% 2390.50 -
CUMULATIVE AREA = .91 SQ M1

HYDROGRAPH AT STATION ELKBASIN
FOR PLAN 1, RATIQ = .92

{ 110.)
{ 130.)
L3 130.)
t 130.)

( 130.)

24.92-HR

7.
1.582
7.
24.92-HR

11.

24.92-HR

2390.86

24.92-HR

37.
1.546
75.
2¢.92-BR

11.

T 24.92-HR

23%0.77

24.92-¥R

35.
1.486
72.
24.92-HR

10.

24.92-HR

2390.63

24.92-ER

4.
1.427
69.
24.92-HR

10.

24.92-HR

23%0.50

__—

IN STORAGE-OUTFLOW TABLE
IN STORAGE-OUTFLOW TABLE
IN STORAGE-OUTFLOW TABLE
IN.STORAGE-OUTFLOM TABLE

IR STORAGE-OQUTFLOW TABLE




PBAK FLOW
+ (CFS)
+ 122.

PEAK STORAGE

+ (AC-FT)
46.
PEAX STAGH
+ (FEET)
2398.8)
“ee
PEAK PLOW
+  (CPS)
+ 121.

PEAK STORAGE

+  (AC-FPT)
45.

PEAK STAGE
+ {FEBT)
2398.71
ey

PEAK FLOW

+ (CFS)

+ 121.

PERK STORAGE

+ (AC-PT}
45.
PEAK STAGE
+  (FEET)
2398.62
aee
PEAK PLOW
+ {CcPs)
+ 120.

PERR STORAGE

+ ({(AC-FT)

4.

PEAK STAGE

+ {PEET)

+

»

2398.49

PEAK FPLOW
{CFS)

119.

PEAK STORAGE

(RC~FT)
43.

TIME
(HR)

5.50

TIME

(HR)
5.50

TIME

{HR)
5.50

TIME

{HR)

TIME

(HR)
5.50

TIME

(MR}
5.50

TIME
(HR)

5.50

TIME

{HR)
5.50

TIMNE

(HR)
5.50

TIME
(HR)

5.50

TIME

(HR)
5.50

TIME

(HR)
5.50

TIME

(HR}

TIME

(HR)
5.50

MAXIMUM AVERAGE PLOW

6-BR 24-HR 12-HR
(CFS)

102. 4. 33.

|INCHES) 1.015 1.403 . 1.403

(AC-PT) 50. 68. 68.
MAXTMUM AVERAGE STORAGE

6-HR 24-HR T2-KR

33, 10. 10.

MAXINUM AVERAGE STAGE

6-HR 24-4R 72-HR

2396.06 2390.54 2390.44

CUMULATIVE AREA = .91 50 MI
“es ‘s e

HYDROGRAPH AT STATION BLKBASIN
POR PLAN 1, RATIO = .91

MAXIMUM AVERAGE FLOW

6-HR 24-HR T2-HR
({CPS)
101. 3e. 33.
(INCHES) 1.027 1.186 1.186
(AC-FT) 50. 68. 68.
HAXIMUM AVERAGE STORAGE
6-HR 24-HR T2-HR
32. 10. 9.
MAXIMUM AVERAGE STAGR
6-HR 24-HR 72-HR
2395.95 2390.50 2390.40
CUMULATIVE ARBA = .91 5Q HI
wes T e

HYDROGRAPH AT STATION BLEKBASIN
POR PLAN 1, RATIO = .90

MAXIMUM AVERAGE FLOW

6-AR 24-HR 72-HR
(CFS)

100. 4. 33.

{ INCHES) 1.021 1.3M 1.375

(AC-FT) 50. €7. 67,
MAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR

3. 10. 9.
: MAXIMUM AVERAGE STAGE

6-HR 24-HR 72~-HR

2355.88 2350.47 2390.38

CUMULATIVE AREA = .91 50 M1
avs s ass

HYDROGRAPH AT STATION ELKBASIN
POR PLAR 1, RATIO = .89

MAXIMUM AVERAGE PLOW

6-HR 24-HR 12-HR
{CFS)

95. 3. 32.

(INCHES) 1.011 1.156 1.356

(AC-FT} 49. 66. 66.
HAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR

1. 10. 9.

MAXIMUH AVERAGE STAGE

6~HR 24-HR 72-HR

2355.76 2330.43 2390.34

CUMULATIVE ARERA = .91 SQ M1
nee e wes

HYDROGRAPH AT STATION ELRBASIN

FOR PLAN 1, RATIO = .88
MAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR
(CFS)
98. 33. 31.
{INCHES) .999 1.332 1.332
(AC-FT) 43. 65. 65.
HAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
0. 9. 9.

24.92-HR

33.
1.403
68.
24.92-HR

10.

24.92-HR

2190.44

24.92-HR

33.
1.386
68.
24.92-HR

9.

24.92-HRr

2390.40

24.92-HR

33.
1.375
67.
24.92-HR

9.

24.92-HR

2390.38

24.92-HR

32.
1.356
66.
24.92-HR

9.

24.92-HR

2390.3¢

24.92-HR

31.
1.332
65.
24.92-HR

9.




PEAK STAGE TINE MARXIIMUM AVERAGE STAGE
6-HR 24-HR T2-HR 24.92-HR
+ (FEET) (HR)
2398.32 5.50 2395.61. 2390.37 2390.28 2390.28

CUMULATIVE AREA = .91 5Q MI

PEAR FLUW AND STAGE {END-OF-PERIOD) SUMMARY POR MULTIPLE PLAN-RATIO BCONCMIC COMPUTATIONS
PLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PBAK IN HOURS

" RATIOS APPLIED TO PRECIPITATION “
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 FRATIO & RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9
. .99 .98 .95 .81 .97 .91 .90 .89 .88
HYDROGRAPH AT .
+ WW129-C .18 1 PLOM 164. 160. 15). U7, 144. 142. 141. 139. 136.
TIME 3.15 3.75 3.75 3.75 3.75 3.95 3.75 3.75 1.75
ROUTED TO
+ RC129-C .18 1 FLOW 164. 159. 153. 146. 144, 142, 140. 138 136.
TIME 3.75 3.75 3.75 3.75 3.75 3.715 3.75 3.75 3.75
: HYDROGRAPH AT 3
+ NW102-C .45 1 FLOW 38a. 374. 359. 343, 337. 332. 129. 32¢. 31B.
TIME 3.75 31.75 3.75 3.75 3.75 3.75 31.75 3.75 3.75
ROUTED TO
+ ANW102-C .45 1 FLOM 187. 378. 362. 346. 339, 335. 33z, 317, 320.
TIME 3.83 3.83 3.83 3.8 3.83 3.83 31.83 3.83 3.83
HYDROGRAPH AT
+ HW130W L14 1 FLOW 132. . a28. 123. 117. 115. 114. 112. 111. 109.
" TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67
2 COMBINED AT
* CNALIOW .59 1 FLOW 482. 470. 451. 4I1. 423. d18, a14. 408. 400.
TIME 3.8) 3.83 3.83 3.83 3.83 3.83 3.8) 3.83 3.83
DIVERSION TO
+ *REMOVED .59 1  FLOW 492. 470. 451. 431. 423, 418. 41d. 408. 400.
TIME 3.83 3.83 3.83 3.a3 3.83 3.83 3.83 3.83 3.83
l HYDROGRAPH AT
+ *NO_FLOW .59 1 FLOW 0. 0. 0. o. 0. 0. 0. 0. 0.
TIME .00 .00 .00 .00 .00 .00 .00 .00 .00
HYDROGRAPH AT E \
+ NW1308 .10 1 FPLOW 94 91. 87. 83. 82. 81. 80. 78. 77-
TIME 1.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
ROUTED TO
+ RHW130E .10 1 FLOW 91. 89. 85. 81. 80. 78. 78. 76. 75.
TIME 3.92 3.52 3.92 3.92 3.92 3.92 3.92 3.92 3.92
: i
2 COMBINED AT
+ CHNW130E .69 1 FLOW 91. 89. BS. 81. 80. 78. 78. 16. 5.
\ TIME 3.92 3.92 31.92 3.92 3.92 .92 3.92 3.92 3.92
HYDROGRAPH AT E
+ NWld8-C .26 1 FLOW 161. 157. 149. 142, 139. 137. 136. 133. 130.
TIME 3.83 3.83 3.83 3.83 3.83 3.8) 3.83 3.83 3.92
3 COMBINED AT * .
+ CHW148-C 1.13 1 Plow 393, as1. 163. 348, 340. 335 132, 327. 320.
TIME 1.8) 3.83 3.83 3.83 3.83 3.92 3.92 3.92 3.92
ROUTED TO ‘
+ RC14B-C 1.1) 1 FLCW 3%0. 380. 362. 347. 340. 318, 3i2. 127. 319.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
HYDROGRAPH AT .
+ NW128N - .25 1 FLOW 124. 120. 113, 107. 10¢. 102. 10%. 49. 96.
TIME 3.8) 3.83 3.83 31.8) 3.83 3.8 3.83 3.83 3.83
2 COMBINED AT - =
+ CNW128N 1.38 1 PLOW 508. 494. 470, 449. 440. 433, 428. 422, 412,
TIME 3.9 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
HYDROGRAPH AT
+ ' NW157 .20 1 FLOW 75. 72. 67. 63. 61. 60. 59. 57. 56.
k TIMB 3.83 3.83 3.83 3.8} .83 3.83 3.83 3.83 3.83
2 COMBINED AT
* - CTULEDB 1.58 1 PLOW 581. S64. 536. 511, $00. 492. 486. 479. 467.
TIME }.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
ROUTED TO
+ TULEDB 1.58 1 FLOW 8. 8. B. 7. 7. 7. 5y 7. 7.
. TIME £.58 6.58 6.42 6.42 6.42 6.42 6.42 6.42 6.42
¢+ PRAK STAGES IN FEET **
1 STAGE 2¢31.60 2431.54 2431.45 2433.35 2431.32 2431.29 2431.27 2631.24 2431.21
TIME 6.58 6.58 6.58 6.58 6.58 6.50 6.50 6.50 6.50
DIVERSION TO 1
+ *REMOVED 1.58 1 FLOW 8. 8. 8. 7. 7. 7. 2 g 7.
TIME 6.58 §.58 6.42 6.42 6.42 6.42 6.42 6.42 6.42
HYDROGRAPH AT
+ *NO_FLOW 1.58 1 FLOW 0. 0. 0. 0. 0. 0. 0. 0. 0.
TIME .00 .00 .00 .00 .00 .00 .00 .00 .00
HYDROGRAPH AT
+ NW1285 .27 1 PLOW - 131. 126. 119. 112. 110. 108, 106. 104. 101 .
t . TIME 3.83 1.8 3.83 3.8 3.83 3.83 1.83 3.83 3.83
HYDROGRAPH AT
+ MW147E .17 1 vLow 104. 101. 96. 91. 89 88. 87. 85. 83.
TIME 1.83 3.83 1.83 3.83 3.8 3.83 3.83 3.83 3.83

3} COMBINED AT
* CHW147E 2.01 1- FLOW 234. 227. 215. 201. - 199. 195. 193, 189. 185.
TIME j.al 3.83 3.8 1.8) 3.8) 3.8) 3.83 3.8l 3.83




F---_--‘--

ROUTED TO
+ RCI4TE
HYDROGRAFH AT
+ NW100-C
RCUTED TO
+ RNW100-C
AYDROGRAPH AT
+ . NW116-C
2 COMBINED AT
+ CNW116-C
ROUTED TO
+ M116-C
HYDROGRAPH AT
+ NW78-C
ROUTED TO
+ RKWT78-C
HYDROGRAPH AT
+ NW115-C
3 COMBINED AT
+ CNW115-C
ROUTED TO,
+ RNW115-C
HYDROGRAFPH AT
+ K¥W96-C
|
RCUTED TO
+ REW36-C
HYDROGRAPH AT
+ NW1l1l-C
7 COMBINED AT
+ CNwW1ll-C
2 COMBINED AT
+ c2willd-C
ROUTED TO
+ RNW11}-C
HYDROGRAPH AT
+ WaL4TH
2 COMBINED AT
+ CNW147wW
ROUTED TO
+ RCI47HW
HYDROGRAPH AT
4 NW11liN
ROUTED TO
+ ) RNW111N
HYDROGRAPH AT
+ HHlddW
2 COMBINED AT
+ CNW144W
2 COMBINED AT
+ . CCNwW1dadw
HYDROGRAPH AT
+ NW1d2N
7 COMBINED AT
+ CBRENTDB
ROUTED TO s
+ BRENTDB
DIVERSICNHN TQ
* *REMOVED

.33

233

.20

.53

-51

.19

-1%

.23

-95

-95

.26

-26

-50

.06

1.51

.26

.26

.38

.64

.16

2.3

1 PLOW 256. 253,
TIME 4.25 4.25
1 FLOW 281. 274.
TIME 3.75 3.75
1 PLOW 283, 275.
TIMB .83 3.83
1 FLOW 150. 146.
TIME 3.75 3.75
1 FLOW 419, 408.
TIMB 3.e3 3.8)
1. PLOW 414. 04,
TIME 3.83 3.83
1 PLOW 195. 191.
TIME 3.67 3.67
1 PLOY 199. 194.
TIMR 3.83 3.8)
1 FLOW 168. 163.
TIME 3.67 3.75%
1 FLOW 764. 746.
TIME 3.82 3.8
1 PLOW 757. 737.
TIME 3.83 3.83
\
1 FLOW 302. 256.
TIME 3.67 3.67
1 FLOW 293. 287.
TIHE 3.75 3.75
1 PLOW 231. 226.
TIMB 3.67 3.67
1 FLOW -52¢. 513.
TIHE 3.75 3.75
1 PLOW 1232. 1200.
TIME 3.75 3.75
1 FLOM 1229. 1199.
TIME 3.83 3.8
1 FLOW a7. 46.
TIME 3.67 3.67
1 PLOW 1267. 1238,
TIME 3.83 3.83
1 FLOW 1266. 1235,
TIME 3.83 3.83
1 FLOW 321, 318.
TIMB 3.67 3.67
1 PLOW 316. 310.
TIME 1.83 3.83
4 FLOY 262. 255.
TIME 3.83 3.8
1 FLOW 578. 565.
TIHME 3.83 3.8
1 FLOW 1845. 1800.
TIME 3.83 3.83
1 FLOW 162.. 158.
TIHE 3.67 3.67
1 FLOA 1970. 1923.
TIME 3.83 3.83
1 FLOW 12. 12.
TIME 6.58 6.58
*+ PEAK STAGES IN PEET **
1 STAGE 2452.21 2452.08
TIME 6.75 6.75
1 FLOW 12. 12.

247.
4.25

263.
3.75

264.
3.83

139.
3.75

390.
3.8

385.
3.83

183.
3.67

187.
3.83

156.
3.75

712.
3.83

704.
3.83

285.
3.67

277.
3.75

Ta17.
3.75

495.

3.75

1151.
3.83

1150.
3.8}

44.
3.67

1185.
3.8)

1184.
.83

307.
3.67

299.
3.83

244,
3.8)

543.
3.8)

1727.
.83

152.
3.67

1B45.
3.83

12.
6.58

2451.86
6.67

12.

236.
4.25

251.
3.715

252.
.83

1312.
3.75

372,
3.83

368.
3.8

176.
3.67

180.
3.83

148.
3.75

681.
3.83

673.
3.8)

275.
3.67

267.
3.75

209.
3.75

476.
3.75

1103.
3.8}

1101.
3.8

I 2.
3.67

1135.
1.83

1134.
3.8

296.
3.867

289.
3.83

232.
3.83

521.
.83

1655.
3.e

14s.
3.6

1768.
j.el

12.
6.58

2451.64
6.67

12.

229.
4.25

247.
3.75

247.
3.83

130.
3.75

365.
3,83

360,
3.83

17,
.67

177.
31.83

145.
3.75

663.
3.8

660,
3.83

271.
3.67

263.
3.75

20s.
3.75

468.
3.75

1084.
3.83

1082,
3.83

41.
3.67

1115,
3.83

1114,
3.8

292.
1.67

285.
3.8

228.
3.83

51z.
3.83

1626.
3.8)

143,
3.67

1738.
3.8

12.
6.58

2451.55
6.67

1z.

224
4.25

244.
3.75

248.
3.82

128,
3.75

360.
3.83

3s6.
3.83

171.
3.67

175.
3.8

143.
3.7%

660,
3.83

652.
3.83

268.
31.67

260.
3.715

201.
3.95

463 .
3.75

1072.
3.8l

1070.
3.0

40.
3.67

1102.
3.83

1101.
3.83

209.
3.67

282.
3.83

225.
3.83

506.
3.83

1607.
3.8)

141.
.87

1717.
3.83

12.
6.58

2451.49
6.67

12.

220.
§.25

241,
1.715

241.
3.83

127.
3.7%

357.
3.8}

352.
3.83

170,
3.e7

173.
3.83

142.
3.75

653,
3.e3

644.
3.83

266.
3.67

259.
3.75

201.
3.75

460.
3.75

1060.
3.83

1058.
3.83

40,
.67

1090.
3.83

1089.
3.8

287.
3.67

280.
3.83

222.
3.83

502.
3.83

1591.
3.83

140.
3.67

1700.
3.83

12.
6.58

2451.44
6.67

12.

213,
4.25

238.
3.75

238.
3.83

124.
3.75

351.
3.83

346,
3.83

167.
3.67

i71.
1.8

1319.
3.75

642.
3.8)

634.
3.8

262.
3.67

256.
3.7%

1399.
1.75

454,
3.75

1044.
3.83

1042.
3.83

39.
3.67

1074.
3.83

1072.
3.83

264,
3.67

276,
3.83

219.
3.83

495.
3.83

1567.
.83

i
138,

3.67

1675.
3.8

12.
6.58

2451.37
6.67

12.

198.
§.25

233.
3.15

233.
3.83

122.

3.75 -

Jdd.
J.83

339.
3.83

165.
3.e7

168.
3.83

136.
3.75

630.
3.83

622.
1.83

258.
J.67

251.
3.75

195.
3.75

446,
3.75

1026.
3.83

1026
3.83

38.
1.67

1055.
3.83

1053.
3.83

279.
3.67

272.
3.83

214.
31.83

486.
3.83

1539.
3.83

135.
3.67

1645.
3.83

12.
6.58

2451.28
6.67

12.




HYDROGRAPH AT
+ *RO_PLOW

HYDROGRAFH AT
+ NW144B

2 COMBINED AT
+ CHNW144E

ROUTED TO

HYDROGRAPH AT
+

NW155-C
II 3 COMBINED AT
+ am1s5-C
ROUTED TO
+ RC155-C
MYDROGRAPH AT
. NW1ES
lI ROUTED TO
+ RHW165
HYDROGRAPH AT
|I + HA164
2 COMBINED AT
+ CHW164
ROUTED TO
+ RCHW164
HYDROGRAPH AT
l + NWL63-C
3 COMBINED AT
N CHW163-C
HYDROGRAPH AT
+ NW111S
ROUTED TO
l . REW111S
HYDROGRAPH AT
+ HW108-C,
2 COMBINED AT
. CHW109-C
ROUTED TO
* RC109-C
ll HYDROGRAPH AT
. HW138-C
HYDROGRAPH AT
+ NW133-C
3 COMBINED AT
+ CNW139-C
I ROUTED TO
N RC13§-C
2 COMBINED AT
' . 2C163-C
ROUTED TO
s RC163-C
HYDROGRAPH AT
+ WW162-C
2 COMBINED AT
N ami62-¢
ROUTED TO "
+ RC162-C
HYDROGRAPH AT
. HW161-C

+ RCLS4E’

.19

-44

234

.30

.64

.64

.36

.15

.15

.36

-51

+51

.23

.50

1.2¢4

TIMB

FLOW
TIME

PLCW
TIHE

PLOW
TIME

FLOW
TIME

TIME

FLOW

PLOW
TIME

FLOW
TIMB

PLOW
TIME

FLOW
TIMB

FLOW
TIME

PLOW
TIMB

FLOW
TIME

PLOW
TIME

FLOW
TIMB

PLOW
TIME

PLOW
TIME

FLOW
TIME

FLOW
TIME

PLOW
TIMR

PLOW
TIME

PLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

PLOW
TIHE

PLOW
TIME

FLOA
TIME

PLOW
TIME

98,
.58

98.
3.58

111,
4.25

371.
3.83

543.
4.25

517.
4.42

171.
3.92

170.
4.00

ios.
3.67

402.
3.e

394.
3.92

274,
3.\

1023.
3.92

185.
3.67

178.
3.7%

361.
3.67

535.
3.67

528.
3.75

200,
3.8

£44.
3.75

1165.
3.75

1152.
1.83

2167T.
J.83

2146.
3.83

133.
3.92

2275.
J.83

2251.
3.8

186.
3.%32

.00

96.
3.56

96.
3.58

94.
4.25

362.
3.8

519.
4.25

499.
4.42

166.
3.92

165.
4.00

301.
3.67

391.
3.83

388.
.83
267.
3.81

999.
3.92

182.
3.67

176.
3.75

352.

3.67

525,
3.67

. 521,

3.75

195,
3.83

434.
3.75

1143,
3.75

1128.
3.83

2123,
3.83

2102.
3.83

129%.
3.92

2228.
1.83

2204.
3.el

180.
3.92

91.

3.58

91.
3.58

BB.
4.33

348,
3.83

497.
4.25

480,
4.42

157.
3.92

156.
4.00

289.
3.67

1373,
3.83

366.
3.83

155.
3.83

954.
3.92

176.
3.67

171.
3.75

338.
3.67

502.
3.67

497.
3.75

188.
3.8

417.
3.75

1095,
3.75

1083,
3.8

2029.
3.83

2007,
3.8

123.
3.92

2125.
3.8)

2102.
3.92

172.
3.92

87.
3.58

a7.
3.58

106.
4.33

334,
3.83

462.
4.25

457.
4.42

149.
1,92

148.
4.00
v

278.
3.67

355.
3.83

348,
3.92

244.
3.83

9190.
3.92

169.
3.67

164.
3.15

324.
3.67

484.
3.67

481,
3.75

18D.
3.83

400.
3.75

1054.
3.75

1038.
3.83

1937.
3.83

1515.
3.83

116.
3.9

2027.
3.el

2010.
3.92

163.
3.92

85.
3.58

90
4.3)

328.
3.83

453.
4.25

w“z.
4.402

145.
3.92

144,
4.08

273.
3.67

348.

3.83

344.
3.8

240.
3.83

896. -

3.92

167.
3.67

163.
3.7

319.
3.67

477.
3.67

474,
3.75

177.
3.83

393.
3.75

1038.
3.715

1026.
3.83

. 1912.

3.83

1889.
1.83

113.
3.92

1599.
3.8

1980.
.92

160.
31.92

0.
.00

Bd.
3.58

84.
3.58

105.
4.13

3.
3.83

434.
4.25

431.
d.42

143.
3.92

142.
4.08

270.
3.67

343.
3.e3

340.
3.92

236.
3.83

B8S.
3.92

165,
3.67

163.
3.75

315.
3.67

471,
3.67

466,
3.15

175.
3.8

ass.
3.75

1023,
3.75

1014.
3.83

1885.
3.83

1864.
3.83

112.
3.92

1972.
3.8l

1955.
1.%92

157.
3.82

.00

83.
3.58

83.
3.58

90.
4.33

321.
3.83

£29.
4.25

423,
4.42

141.
3.92

141.
4.08

268.
1.67

340.
3.83

334.
3.92

234.
3.83

a7d.
3.92

164,
3.67

161.
3.75%

312,
3.67

466,
3.67

463,
3.75%

174.
3.83

185.
3.75

1015.
3.75

1003 .
1.83

1863,
3.83

1842.
3.83

110.
3.92

1549
3.83

18)16.
3.92

156.
3.92

82.
3.58

82.
3.58

102.

4.33

317.

3.83

415.
4.33

412,
4.42

1319.
392

138.

4.08

264.
3.67

334,
3.83

328.
3.92

231.
3.93

860.
3.g2

162.
3.67

158.
3.75

308.
3.67

458.
367

458.
3.75

171.
3.\l

379.
3.75

1002.
3.75

387.
1.83

1832.
3.83

1810.
3.81

108.
3.92

1915.
3.83

1905.
3.92

153.
3.92

0.
-00

80.
j.s8

80.
j.s8

&8.
4.33

311,
3.3

406.
4.33

392.
4.42

136,
3.92

135,
4.08.

259.
3.67

327.
1.8

324.
3.92

226.
3.83

B46.
3.9z

160.
3.67

154.
3.75

302.
3.67

450.
3.67

a48.
3.75

168.
3.83

372.
3.75

983.
3.75

972.
3.83

1805 .
31.83

1782.
3.83

106.
3.92

1885.
3.83

1874 .
3.92

150.
1.92

l."lIIIIIIIIIIIIIII




DIVERSION TO
+ DNW150-C

HYDROGRAPH AT
+ DNW161-C

2 COMBINED AT
+ CD161-C

ROVTED TO

HYDROGRAPH AT
+ NH134-C

HYDROGRAPH AT
+ NW133-C

2 COMBINED AT .
+ CHW13l-C

ROUTED TC
+ ELEKBASIN

ROUTED TO
+ REKLDB
HYDROGRAPH AT
+ DRW150-C
* ROUTED TO
+ RD150-C
2 COMBINED AT
+ CRD150-C
ROUTED TO
+ RCRDLSD
HYDROGRAPH AT
NW150-C

+

+ CCEW150-
ROUTED TO
+ RC150-C
: HYDROCRAPH AT
+ NW15%-C
2 COMBINED AT
+ CCHW159
ROUTED TO
+ RC159-C
HYDROGRAPH AT
+ NW172-C
ROUTED TO
+ RNW172-C
HYDROGRAPH AT
+ KW170-C
2 COMBINED AT
+ CHW170-C
ROUTED TO
+ RC170-C
HYDROGRAPH AT
+ NW168-C
) COMBINED AT
+ CNW168-C
ROUTED TO
+ RC168-C
HYDROGRAPH AT
. HW180-C

| e

+ RCD161-C

.33

+33

.54

.38

.91

.91

-91

00

.00

-9

.91

.24

8.84

.25

.27

.27

-25

.53

.53

.25

.25

1 FLOW
TIME
1 PLOAW
TIMB
1 FLOW
TIMB
1 PLOW
TIME
1 PLOW
TIME
1 PLOW
TIMB
1 FLOW
TIMB
1 P LOW
TIME

70.
l.s8

116.
3.92

2361,
3.92

2359.
3.92

454.
3.8

286.
3.92

736,
3.9

130.
5.50

70.
3.58

110.
3.92

2307.

3.8)

2302,
3.92

444,
3.83

279.
3.92

720.
3.92

129.
5.50

“* PBAK STAGES IN FEET **

1 STAGE
TIME
1 PLOW
TIME
1 PLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 PLOW
TIME
1 PLOW

1 FLOW
TIME
1 PLOM
TINE
1 PLOW
TIME
1 PLOW
TINE
1 FLOW
TIME
1 FPLOW
TIME
1 PLOW
TIME
1 FLOW
TIME
1 FLOW
TIHE
1 FLOW
TIME
1 FLOW
TIHE
1 FLOW
TIME
1 FLOW
TIHE
1 FLOW

5.50

130.
5.50

10.
3.58

72.
3.75

196.
5.08

196.
5.25

132,

2632.
3.92

2623.
3.92

144,
3.92

2767.
3.92

2738,
3.92

169.
3.92

171,
d4.00

165.
3.93

3z8.
3.92

327.
4.08

150.
3.8)

3169.
3.9

3145.
4.00

148.

129.
5.50

70.
3.58

73,
3.75

191,
5.17

1923,
5.25

128.
3.92

2571.

3.92°

2563 .
3.92

140.
3.92

2704.
3.92

2676.
3.92

165.
3.92

166,
S 4.00

161.
3.8)

J19.
3.0

9.
4.08

146.
3.83

3094.
3.92

3o70.
4.00

144.

70.
.58

102.
3.92

2204.
.92

2201.
3.92

428,
3.8

269.
3.9

693.
3.g2

126.
5.50

2400.11 2399.85 2399.42
5.50°

5.50

126.
5.50

70.
3.58

7.
3.75

188.
4.58

188.
4.75

122.

2462.
3.92

2452,
3.92

134.
3.92

2586.
392

2554.
3.92

157.
3.92

158.
4.00

153.
3.8l

304.
3.92

304
4.08

139.
3.83

2951.
3.9

2936.
4.00

138.

70.
3.s8

83,
3.92

2103.
3.e

2100.
3.92

411,
3.83

158,
3.92

667,
3.92

123.
5.50

23%8.99
5.50

123,
5.50

70.
3.58

185.
4.58

184.
4.75

116.

2353.
3.g2

2341.
3.9

127.
3.92

2468,
3.92

24314.
3.92

1s0.
3.92

151.
4.00

146.
3.83

289.
3.92

289.
4.08

132,
3.92

2809.
3.92

280S.
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TIME 1.92 1.92 3.92 1.92 3.92 3.92 3.92 3.92 3.92
ROUTED TO
+ RNW180-C .25 1 PLOW 146. 141, 136. 128, 127. 126. 124. 122. 120.
TIME 1.92 3.92 .92 4.00 3.92 3.92 1.92 1.92 4.00
HYDROGRAPH AT ‘ ‘
+ NW178-C .25 1 PLOW 165, 161. 153, 146. 143, 141. 140. 138. 135,
TIME 3.83 3.03 3.8 3.83 3.83 3.83 3.83 3.83 3.83
2 COMBINED AT .
+ CHW178-C .50 1 PLOW 310. 300. 288, 273. 269, 266. 263. 259. 253,
TIME 1.92 3.92 31.92 3.92 3.92 3.92 3.92 3.92 3.92
2 COMBINED AT
+ 2c178-¢ 10.36 1 PLOW 3441, 3357, 3213. 3068. 3015. 2976. 2948. 2500. 2845.
TIME 4.00 4.00 {.00 4.00 4.00 4.00 4.00 6.00 .00
ROUTED TO
+ RC178-C 10.36 1 PLOW 431, 3M6, 1199. 3051. 2999. 2958. 2929, 2880. 2824.
TINE 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 t.00
HYDROGRAPH AT .
+ HW188-C .25 1 FLOW 182. . 170, 162. 159. 157. 156. 153. 150.
TIME .03 3.83 3.83 3.83 3.8} 3.8) 1.83 3.83 .83
2 COMBINED AT :
+ CNW188-C 10,60 1 PLOMW 3591. 3502. 3149, 3195. 3140. 3097. 3067. 3016, 2957.
TIME 4.00 4.00 4.00 4.00 4.00 4.00 4.00 £.00 ¢.00
ROUTED TO
. + RC1BA-C 10,60 1 FLOW 3565. 1477, 3320, 3162. 3107, 3062, 3034, 2983. 2923.
TIME 4.00 4.00 4.00 4.00 4.00 4.00 &.00 4.00 4.00
HYDROGRAPH AT '
+ NW190-C . 1 PLOW 149, 146, 139, 133, 130. 129. 127, 125. 123.
TIME 3.83 3.81 1.83 3.83 3.83 3.83 3.93 3.83 3.83
ROUTED TO
. RNW190-C .21 1 PLOW 149. 146, 139. 133, 130. 129. 127. 125. 123.
TIME - 400 ¢.00 2.00 4.00 4.00 4.00 4.00 i.00 4.00
HYDROGRAPH AT -
+ RW200-C .23 1 PLOW 175. 171. 164. 157. 154. 152, 150. 148. 146.
TIMB 3.83 3.8} 1.83 .81 3.83 3.8 3.83 3.83 3.83
2 COMBINED AT
+ CNW200-C ) 1 PLOW 315, . 3eT. 293. 280. 275. 271. 269. 264. 259.
TIMB 3.92 3.92 3.92 3.92 3.92 3.92 31.92 3.92 3.92
ROUTED TO
+ RC200-C L& 1 FLOW 310. 102. 284. 277. 271, 268. 266. 262. 256.
TIME 6.0 4.00 8,00 4.00 4.00 4.00 600 4.00 4.00
HYDROGRAPH AT
+ HW198-C .25 1 FLOW 223. 218. 210. 202. 199. 197. 195, 193. 189.
TINE 3.83 3.83 1.83 1.83 1.83 3.83 3.83 3.83 3.83
2 COMBINED AT i
+ CNW198-C .68 1 FLOW 523. 509. 489, 469. 459. 453, 450. 444, 435.
TIME 31.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
2 COMBINED AT
+ 2C198-C 11.29 1 FLOW 4070, 3969, 3793, 3616. 3552, 3503. 371, 3413, 33485.
TIMB 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
ROUTED TO :
+ RC198-C 11.29 1 PLOW 4029. 3930. 3750. 3568. 3503. 3452, 3422. 3364. 3293.
TIME t.00 4.00 4.00 4.00 £.00 £.00 4.00 4.00 4.00
HYDROGRAPH AT 4
+ NWiCc2-C .50 1 FLOW 339. 1. 38. 305. 300. 296. 294. 230. 285.
TIME 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 .00
* 2 coMBINED AT
Z + CNW3C2-C 11,78 1 FLOW 4368, 4261, 4068, 3873, 3803 3748. 3716, 3653. 3577.
TIME ¢.00 a.00 4.00 4.00 £.00 4.00 4.00 4,00 4.00
ROUTED TO .
+ RCIC2-C 11.78 1 PLOM 4309, 4204. 4024, ELIT 3778. 1728. 3698. 3639, 3566
TIME 4.00 4.08 4.08 4.08 4.08 4.08 4.08 4.08 i.08
HYDROGRAPH AT ¥
+ NWID4-C .26 1  rLOW 227, 222. 214. 206. 203. 200. 199. 196. 193.
TIME 3.83 3.83 3.83 3.83 3.83 3.8 3.83 3.8 3.83
2 COMBINED AT
+ CNWIDA-C 12.04 1 PLOM 4513, 4396. 4195. 4007, 3939, 3887. 3856. 3795. 3720-
TIME 4.00 4.00 4.00 4.08 4.08 §.08 4.08 4.08 4.08
1
SUMMARY OF RINEMATIC WAVE - MUSRINGUM-CUNGE ROUTING
|PLOW IS DIRECT RUNOPF WITHOUT BASE PLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT DT PRAK TIME TO VOLUME DT PRAK TINE TO VOLUME
l 3 PEAK PRAK
(MTH) (CPS) (HIN) (IN) {MTH) tces) {MTN) (IN)
FOR PLAX = 1 RATIO= .00
RC129-C MANE 2.93 164.84 225.6% 1.35 5.00 164.05 225.00 1.35
I CONTINUITY SUMMARY (AC-FT) - INFLOW= .1322E+02 EXCESS= .00C0E+00 OUTFLOW= .1322E+402 BASIN STORAGE= .3301E-0) PERCENT ERROR= .0
FOR PLAN = 1 RATIO= .00
RC129-C MANE 2.95 160,02 226.79 1.31 5.00 15%.12 225.00 1.31
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1289E+02 EXCESS= .0000£+400 OUTFLOW= .1289E+02 BASIN STORAGE= .3557B-0) PERCENT ERROR= -0
FOR PLAM = 1 RATIO= .00 =
RC129-C HANE 2.97 15¢.11 225.73 1.26 5.00 153.27 225.00 1.26
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1234E+02 EXCESS= .0000B+00 OUTPLOW= .1234E+02 BASIN STORAGE= .)205B-03 PERCENT ERROR= .0
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Las Vegas Wash Middle Branch -Rainbow Storm Drain VTN Nevada
Elkhorn Road to Grand Teton Drive W.0. #6952

1.0 INTRODUCTION

This Addendum Number 1 has been prepared to document the progress of the design for the
Rainbow Storm Drain, Elkhorn Road to Grand Teton Drive. The purpose of this addendum is to
provide updated project design analysis that has been performed since the 90% Design
Submittal, which included, the Final Design Report and the 90% - Civil Plans, Cost Estimate,
and Specifications. The Final Design Report for the Las Vegas Wash Middle Branch — Rainbow
Storm Drain, Elkhorn to Grand Teton was dated July 2008 and should be used with this
addendum for reference. (Refer to the Final Design Report for unchanged calculations not
contained within this addendum). This addendum contains updated calculations and reference
information that has changed due to the progress of the design, approval of the 2008 MPU, or to

comments received since the 90% Design Submittal.

2.0 HYDROLOGIC SUMMARY

The 100-year surface flow rates were derived from the HEC-1 models in the Final Design
Report; refer to that document for the HEC-1 files. A summary table has been provided below
illustrating design flows at each particular combination point as well as the adjusted depth area

reduction factor (DARF). Also included in this summary table is the corresponding tributary

area.
TABLE 2.0.1 - HEC-1 SUMMARY TABLE
. Leation - Desigupoini | “1ORAREERY | B ] DA i 1] PARK Value |
Golf Course north of Grand Teton CNW163-C 938 5.86 222 0.928
Grand Teton west of Golf Course CNW139-C 1124 1.24 1.24 0.960
Grand Teton and Golf Course 2C163-C 1921 7.10 3.46 0.915 W
Whispering Sands west of Rainbow NWI162-C 134 0.25 0.25 0.990 SUJ
Whispering Sands and Rainbow CNW162-C 2001 7.35 371 0.913 d."
Farm west of Rainbow DNWI161-C 115 0.33 0.33 0.987
——~Fanp.asd-Raigbgsm. | _CDISLC 2063 7.68 4.04
 Severance west of Rainbow | CNW150-C, 270 116
Soveranco and Rainbow | CONWIs0- [ 28T 884 | 520 0.904
Elkhorn west of Rainbow NW159-C 145 0.25 0.25 0.990
Elkhorn and Rainbow CNWI159 2385 9.08 5.44 0.903

" DARF Area subtracts the area from upstream detention basins to obtain a higher flow

Final Design Report — Addendum #1 -1- November 2008



Las Vegas Wash Middle Branch -Rainbow Storm Drain
Elkhorn Road to Grand Teton Drive

VTN Nevada
W.0. #6952

2.1

HYDROLOGIC STUDY COMPARISON

studies.

TABLE 2.1.1 - HYDROLOGIC STUDY COMPARISON TABLE

Several hydrologic Master Plan Models have been produced for the project tributary area
including the 1999 Northwest Neighborhood Study Phase II, 2002 Master Plan Update, 2007
Racel Street Collector Master Plan Amendment, and the 2008 Master Plan Update. Each of these
master plan models was referenced for the hydrologic model for this project; refer to the Final
Design Report for the design HEC-1 model. The project HEC-1 model features a design flow
rate of 1124 cubic feet per second in the Grand Teton System based on the Racel Street Collector
Master Plan Amendment approved in January of 2007. The 1999 Northwest Neighborhood
Study Phase II has a significantly higher flow rate of 1754 cfs at this location. The Northwest
Neighborhood Study included a larger tributary area. A portion of the area was diverted into
master planned detention basins upstream, thus reducing the ultimate flow rate. The 2008 MPU
flow rates for the area were compared against the 2007 Racel Street Collector MPA flows, and
were found to be a couple hundred cubic feet per second lower in general. In a conservative
approach, the CLV and the CCRFCD collectively agreed the 2007 MPA flows should be used
for the design of the Rainbow Storm Drain facilities; refer to Meeting Memorandum Number 8

in Appendix C. Table 2.1.1 below is a comparison of flow rates between the different hydrologic

, =[..nca:ti'on.". . - o+ I DesignPoint : . '.__2'_00.2;MPU T a0 M»F}A ey "Z.O-I?BMP'U e
il b S . a ‘Flow Rate(cfs) .| FlowRate™ (cfs) Flow Rate-(cfs) *|
Golf Course north of Grand Teton CNWI163-C 2555 938 679
Grand Teton west of Golf Course CNWI139-C 1359 1124 968
Grand Teton and Golf Course 2C163-C 3528 1921 1585
Whispering Sands west of Rainbow NW162-C 133 134 134
Whispering Sands and Rainbow CNWI162-C 3528 2001 1664
Farm west of Rainbow DNWI161-C 116 115 115
— Earm and Rainbo& e g;[glﬁl-g; 3928 gt Rl e, 16
é Severance west of Rainbow ~_ CNWIs0-C __:EQ?__A_ 270 TEH
" “Severance snd Rambow CCNWI50- 3528 <"
Elkhom west of Rainbow NW159.C 144 145 129
Elkhorn and Rainbow CNWI59 3528 2385 1916
M These numbers indicate design flow rates used for this project.
Final Design Report — Addendum #1 -2- November 2008



Las Vegas Wash Middle Branch -Rainbow Storm Drain VTN Nevada
Elkhorn Road to Grand Teton Drive W.0. #6952

Appendix A contains maps and figures that pertain to this project including: the FEMA Flood-
Zone Map, 2002 and 2008 Master Plan Update Figures, 2007 Racel Street Collector Master Plan
Amendment Figures, and a Drop Inlet Summary Figure. The Master Plan Update and Master
Plan Amendment figures included in Appendix A were obtained from the original document so
that they are more distinct and clear. All hydrologic and hydraulic calculations were derived
from and done in accordance with the “Hydrologic Criteria and Drainage Design Manual”
published by the Clark County Regional Flood Control District. The updated hydraulic
calculations can be found in Appendix B and include: Drop Inlet Calculations, Modified
Standard Form 6, D-Load Calculations, WSPGW Models, and HY8 Analysis. Pre-Final Storm

Drain Plan and Profile Drawings have been included in Appendix D as well.

3.0 SUPPLEMENTAL DOCUMENTATION

Since the 90% submittal, there have been several meetings between CLV, VTN, and various
utility companies; the associated meeting minutes have been provided in Appendix C. This
Addendum also includes the responses to all review comments that were provided to VTN for
the Final Design Report, the 90% - Civil Plans, Cost Estimate, and Specifications. (Refer to
Appendix C for all comment responses and matrices). In addition to the meeting minutes and
review comment matrices, additional potholes were completed for several water and gas
crossings that are in potential conflict. This pothole data and an updated Utility Conflict Matrix

have also been included in Appendix C.

Final Design Report — Addendum #1 -8 - ~ November 2008
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~LOTCL CONTROL DISTRICT

RECEIVED

Mr. Randy Fultz, P.E. . ’ : APR “f 2003
City of Las Vegas Public Works DEVELOPMENTSEHWC

Gele Wi Frese L FE. . March 5. 2007
Genesel benegenCnie!
Ergines:

ECARC OF GIRECTGRS

Lemry Brown | 731 S, Fourth $t CIVILE ES
l:nyn!LE:":;: f Las Vegas, NV 89101 NG,NFFR'NG
Chlp Mextiere | . -
v:;;kmc::nwn l‘ DISTRICT CONCURRENCE: BELLA VISTA UPDATE [.‘!]829541?.) a2 /ZZ@
1 .
PR rl ik i Dear Mr. Fuliz:
i

E:,‘L‘.‘J:.’:;: T Clark County Regional Flood Control District {District) reviewed Technical Drainage Study

Whaion deiise Gibsgn dated November 26, 2002, for the above-mentioned project as submitted by Lochsa
Céyof Henderson Engineering. In addition, District is in receipt of the Conditional Letter of Acceptance from
Michael Mack City of Las Vegas Public Works dated January 13, 2003. .

City ol Las Vegas y
Bryen A. Nix District concurs with acceptance of this Technical Drainage Study by City of Las Vegas

CtyelBodeer S | public Works.

Bruce L. Woodbury
Clark Courty W ; G m : ; o
District’s review of this project was limited 1o issues of Regional Flood Control Significance

as defined in Uniform Regulations for the Conirol of Drainage.

Please be aware that as additional information becomes available and/or restudies of Flood
Insurance Studies are performed, information submitted by Lochsa Engineering may be
superseded. Compliance with regulatory elements and design standards specified in Uniform
"Regulations for the Conirol of Drainage does not imply a guarantee that propenties will be
free from flooding or flood damage. The District, its officials, or employees assume no
liability for information, data, or conclusions ‘presented by consulting engineers. We,
therefore, make no warranties, either expressed or implied, in conducting this review.

GALE WM. FRASER, 11, P.E.
General Manager/Chief Engineer

w MLt/

Andrew R. Trelease, P.E.
Senior Civil Engineer

ART:css

c: Michael P. Vialpando, P.E., Lochsa Engineering
Darde G. De Roulhac, P.E., De Rhoulac Consulting
Dave Betley, P.E., Department of Development Services

File: 19.60-15.L.0C

600 S. Grand Central Parkway, Suite 300 » Las Vegas, Nevada 89108-4511
(702) 455-3139 « FAX: (702) 455-387G
Website: hfipwww.ccricd.org
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Department of Development Serwces
Civil Engineering Division

500 S Grand Central Pky 1st FI « PO Box 551842 ¢ Las Vegas NV 89155-1842
(702) 455-4600 « Fax (702) 388-2550

Phil Rosenquist, Director * Carla J. Pearson, Assistant Director
12T Meeir UG Lo e it e .

February 25, 2003

Lochsa Engineering

5828 Spring Mountain Road, Suite 308
Las Vegas, Nevada 89146 '

Fax: (702) 365-9317

CONCURRENCE FOR THE DRAINAGE STUDY FOR BELLA VISTA - SEC. 15, T.19 S.,
R. 60 E. - HTE 02- 12248

The above-referenced site is located in the City of Las Vegas adjacent to Clark County
unincorporated areas. The drainage study was submitted to the County for concurrence. The
County has reviewed the study and all addenda. In addition, the County has received the
acceptance letter dated March 26, 2002 from the City of Las Vegas.

Please note that the County's review of this development is limited to drainage issues
significant to Clark County unincorporated areas. The County concurs with the acceptance of
this drainage study by the City of Las Vegas, subject to the following conditions:

As set forth in the submittal:
1. The following drainage facilities shall be constructed:

a. Approximately 5 LF of 18-inch HDPE, with stub and cap at the upstream end,
located on the east one-half of Rainbow Boulevard at stations 11+00 and
23+38.02

b. A beehive drop inlet and approximately 18 LF of 18-inch HDPE on the north side
of Farm Road, near station 10+60

c. Dual elliptical 48-inch by 76-inch RCP's with bubbler structure, and 18-inch
HDPE, at the intersection of Rainbow Boulevard and Elkhorn Road, as shown on
the improvement plan sheet 8, signed and sealed by Michael P. Vialpando, P.E.,
on September 16, 2002, and sheet 11, signed and sealed by Kenneth W.
Karren, Jr., P.E., on September 16, 2002

2. A bond estimate must be submitted to Clark County Civil Englneenng Division for the
above-mentioned stormwater management facilities;

BOARD OF COUNTY COMMISSICNERS
MARY KINCAID-CHAUNCEY, Chalr » CHIP MAXFIELD, Vice-Chalman
YVONNE ATKINSON GATES = MARK A. JAMES s RORY REID »+ MYRNA WILLIAMS + BRUCE L. WODDBURY ke A
THOM REILLY, County Manager Yo




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Bella Vista Date: December 6, 2001

Location of Development: a) Descriptive (Cross Streets) Southeast corner of Tenaya Way and Farm Road

b) Sect. 15 Twn 19 Rng. 60

Name of Owner: Toll Brothers Assessors Parcel No: 125-15-701-001

Telephone No: (702) 243-9800 Facsimile No:

Address: 1635 Village Center Circle, Suite 100

Las Vegas, Nevada 89134

Hani M. Noshi Telephone No: 702-365-9312

Contact Person-Name:

Firm: Lochsa Engineering

Address: 5828 Spring Mountain Roéd, Suite 308 Las Vegas, Nevada 89146

Type of Land Development\Land Disturbance Process:

[ Rezoning (J Subdivision Map {1 Clearing and Grading Only

O Parcel Map [ Planned Unit Development (] Other (Please specify below)

(] Large Parcel Map M Building Permit

1. Total Owned Land Area: At Site: 160 Acres Being Developed/ Disturbed: 80 Acres
2. Is a portion of all of the subject property located in a designated FEMA Flood Hazard Area? OYes HNo
3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood Control

District Master Planned Facility? B Yes O No
4. Proposed type of development (Residential, Commercial, Etc.)? Residential
5. Approximate upstream land area which drains to the subject site? | Square Mile

M Yes ONo If yes, please identify documentation

6. Has the site drainage been evaluated in the past?

Off-site Master Storm Water Hydraulics Study for Bella Vista, October 2001

|
7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Conner of Severence And Rainbow onto the

Proposed Channel Along Rainbow.

|

i

ME .

o

B
GRS

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

REF ERENCE

Q’V\ A S Submit this form as part of the required drainage study to the local entity which has
Y L/ jurisdiction over the subject property. This form may provide sufficient information to serve
'5‘.8_ as the Conceptual Drainage Study.

3§ IMARK L, |
W HEQRG J * Review and concurrence of the Clark County Regional Flood Control District is required.

" Revision Date

Vo, 8445 0\
D i Local Entity File No.
Engme r
, e X ]

STANDARD FORM 1




BELLA VISTA-DRAINAGE STUDY PAGE 5 OF 14

100-year storm events. As shown in the analysis the private street flows meet the requirement set
forth by CCRFCD.

Half the runoff flow within Rainbow Boulevard will be conveyed through the proposed
channel along the west side of Rainbow Boulevard as determined by the approved Master Study for
Bella Vista (Reference 6). The Rainbow channel will therefore convey 261.5 and 851.5 cfs during
the 10-and 100-year storm events, respectively. Confluence between proposed Rainbow and
Severence channel is at the southeast corner of the site. Flow within the proposed Rainbow and
Severence channels was analyzed in the Master Study for Bella Vista using the HEC-RAS software

developed by the US Army Corps of Engineers. The hydraulic analysis for the proposed channels

is included in Appendix D.

B. Onsite Drainage

The proposed developed site has been delineated into 16 drainage basins labeled NDI1
through ND16. The developed drainage scheme is designed to follow the historical drainage pattem.
The developed basins drains to the east and south(with the exception of basins ND15 and ND16)
with the runoff flowing towards the intersection of Rainbow Boulevard'and Severence Avenue and
onto the proposed channel along Rainbow Boulevard. Runoff flows generated through all the
developed basins are conveyed through curb gutters withing the onsite roads. Runoff generated
through basin ND1(1/4 cfs) is routed through and combined with basin ND2(0/4 cfs) at
concentration point CMD1(1/7 cfs). The combined flow at CMD1 is routed through

basin ND4(0/4 cfs). Similarly, runoff generated through basin ND3(0/2 cfs) is routed through a

LOCHSA ENGINEERING PROJECT NO. 9006.32 December, 2001
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portion of the basin ND4(0/4 cfs). Therouted flows from CMD1 and ND3 are combined with runoff
from basin ND4 at CMD2(2/13 cfs). The combined flows at CMD2 and runoff from ND5(1/5 cfs)
are routed through and combined with basin ND6(0/3 cfs) at CMD3(2/19 cfs). Runoff generated
through basin ND7(1/4 cfs) is routed through and combined with basin ND8(1/5 cfs) at CMD4(1/8
cfs). The combined flow at CMD#4 is routed through and combiqf:d with basin ND9(2/8 cfs) at
CMD5(3/16 cfs). Runoff from CMDS5 and ND10(1/5 cfs) are routed through and combined wiEh
basin ND11(0/4 cfs) at CMD6(4/24 cfs). Similarly, flows from CMD6 and ND12(1/4 cfs) are routéd
through and combined with basin ND13(0/3 cfs) at CMD?7(5/31 cfs). The combined flow at CMD7

is routed through and combined with ND14(0/3 cfs) at CMD8(5/34 cfs). Flows at CMD3(2/19 cfs)

and CMD8(5/34 cfs) are combined at CMD9(7/53 cfs). Flow at CMD?9(7/53 cfs) represents the total

runoff flow conveyed through the drainage easement at the southeast corner of the site. Flows

through the drainage easement are discharged onto the channel along Rainbow Boulevard proposed

g_—

in the approved Master Study for Bella Vista (Reference 6). The hydraulic analysis of the drainage

easement is included in Appendix B.

Runoff flows from basins ND15(1/2 cfs) and ND16(2/5 cfs) are routed through the curb
gutters to flow onto Tenaya Way. |

The offsite flows impacting the site are conveyed through proposed turf-lined channels along
Rainbow Boulevard and Severence Avenue. The channels were designed in the approved “Offsite

Master Stromwater Hydrauiics Study for Bella Vista” and addendum (Reference 6). A copy of the

HEC-RAS analysis for the channels as analyzed in the Master Study is included in the Appendix D.

LOCHSA ENGINEERING PROJECT NO. 9006.32 December, 2001



Peak Flow Summary
Developed Condition

Peak Flow Summary

Developed Condition

10-year 100-year

HEC-1 Area Flow Flow

1.D. (acres) (cfs) (cfs)
ND1 4.78 1 4
RTND1 - 1 4
ND2 4.53 <1 4
CMD1 - 1 7
RTCD1 - 1 7
ND3 3.03 <1 2
RTND3 - <1 2
ND4 5.19 <1 4
CMD2 - 2 13
RTCD2 - 2 13
ND5 5.72 1 5
RTND5 - 1 5
ND6 3.58 <1 3
CMD3 - 2 19
ND7 3.13 1 4
RTND7 - 1 3
ND8 5.48 1 5
CMD4 - 1 8
RTCD4 - 1 8
ND9 7.75 2 8
CMD5 - 3 16
RTCD5 - 3 16
ND10 6.15 1 5
RTND10 - 1 5
ND11 5.08 <1 4
CMD6 - 4 24

10-year | 100-year

HEC-1 Area Flow Flow

1.D. (acres) (cfs) (cfs)
RTCD6 - 4 24
ND12 5.75 1 4
RTND12 - 1 4
ND13 3.80 <1 3
CMD7 - 5 31
RTCD7 - 5 31
ND14 4.20 <1 3
CMD8 - 5 34
CMD$¢ - 7 53
RTCD9 - 7 53
ND15 0.57 1 2
ND16 2.33 2 5
RAINB 3.18 5 9




Bella Vista Technical Drainage Study

10-Year and 100-Year,
6-Hour Storms
Developed condition

FILE: 9006D.DAT
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- MAY 1991 2 " HYDROLOGIC ENGINEERING CENTER
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AN
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGE
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

D WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
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KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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19
20
21
22
23
24
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26
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28
29
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37
e
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40
41
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44
45
46

HEC-1 INPUT PAGE
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1D BELLA VISTA TECHNICAL DRAINAGE STUDY

D PROPOSED CONDITION - ONSITE IN DEVELOPED STATES

1D USING SCS METHODS AND KINEMATIC WAVE ROUTING

1D MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

1D LOCHSA JOBH 9006.32

iD

1D

iD INPUT FILE NAME: 9006D.DAT

1D

D DECEMBER 2001

1D

10 % e d N A A A R E Rt R AN AN R R R A AR R R R R AN A AR R AR IR AN R AR AN R R AR A
D PO A S P L LR Rt T I
1D INSIDE McCARRAN AIRPORT RAINFALL AREA -

1D

1D 10 & 100 YEAR - & HOUR STORM EVENT

1D PRECIPITATION BASED ON TABLE 505

1D 10-YEAR ADJUSTED RAINFALL DEPTH = 1.58in

ID i00-YEAR ADJUSTED RAINFALL DEPTH = 2.77in

c

1D 10-YEAR RAINFALL DEPTH RATIC (JR CARD) = 1.58/2.77 = 0.5704

iD

1D O T Il Ty
1D

1D R R s s s s R R R R R S A R S R RS R R SR A R A LR R RS
*DIAGRAM

1T 3 300

10 5 0

IN 5

JR PREC 0.5704 1.000

KK ND1

KM  ONSITE BLSIM ND-1

3z 2.7

PC 0.0 02 .057 .07 .087 .108 .124 .13 .13 .13
PC .13 .13 .13 .133 .14 .142 .148 .158 .172 .181
PC .19 .197 .199 .2 .201 .204 .214 .229 .241 .249
PC .251 .256 e .278 .281 .283 .295 L322 ! . 352 .409
PC .499 .59 | .744 .781 «B12 . 819 .835 .851 .B56
oC :13 .368 .876 .B88 .91 L9286 .937 .95 .97 .976
PC .932 .85 .9E7 . 989 .99 .993 .993 .994 .995 .998
PC 298 .999 i.0

BA 06747

LS 0 71.0

uD .165

KK  RTND1

KM  ROUTE ND1 THROUGH THE ONSITE ND2

RK 950 0.004 0.0186 0 TRAP 1.5 25



LINE

47
48
49
50
51

52
53
54

S5
56
57

58
59
60
61
62

63
64
65

66
67
68
€9
70

71
72
73

74
75
76

17
78
79
80
81

82
83
84

a5
86
87
88
89

KK
KM
BA
LS
up

KK
KM
HC

KK
KM
RK

KK
KM
BA
LS
uD

KK
KM
RK

KK
KM
BA
LS
uD

KK
KM
HC

KK
KM
RK

KK
KM
BA
LS
uD

KK
KM
RK

KK
KM
BA
LS

HEC-1 INPUT

ND2
DEVELOPED ONSITE BASIN ND2
.00707
0 70.0
.158

CMD1
COMBINE RTND1 AND ND2

2

RTCD1

ROUTE CMD1 THROUGH ONSITE ND4

700 0.004 0.016

ND3
DEVELOPED ONSITE BASIN ND3
.00474
o 70.0
.141

RTND3

0

TRAP

1.

ROUTE ND3 THROUGH A PORTION OF ONSITE ND4

360 0.004 0.016

ND4
DEVELOPED ONSITE BASIN ND4
.00811
o] 70.0
.153

CMD2
COMBINE RTCDl, RTND3 AND ND4

3

RTCD2

0

TRAP

L.

ROUTE CMD2 THROUGH A PORTION OF ONSITE ND6

378 0.004 0.016

NDS
DEVELOPED ONSITE BASIN ND5
.00894
Y 70.0
.148

RTNDS

0

ROUTE NDS THROUGH ONSITE ND&

500 0.004 0.016

ND6
DEVELOPED ONSITE BASIN NDé6
.00559
0 70.0
.142

0

TRAP

TRAP

1.

1.

5

5

5

25

25

25

25

PAGE
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90
91
92

93
94
95
96
97

98
99
100

101
102
103
104
105

106
107
108

109
110
111

112
113

KK

HC

KK
KM
BA
LS

KK
KM
RK

KK
KM
BA
LS

KK

HC

KK
KM
RK

KK
KM
BA
LS

KK
KM
HC

KK
KM
RK

KK

KM

BA

LS

KK

RK

HEC-1 INPUT

CMD3
COMBINE RTCD2, RTNDS AND ND6
3

ND7
DEVELOPED ONSITE BASIN ND7
.00489
0 75.0
.149

RTND7
ROUTE ND7 THROUGH ONSITE ND8
625 0.0045 0.016 0 TRAP Yuh 25

ND8 2
DEVELOPEC CMSITE BASIN ND8
00358
0 71.0
.158

CMD4
COMBINE ND7 AND ND8
2

RTCD4
ROUTE CMD4 THROUGH A PORTION OF ONSITE ND9
3190 0.004 0.016 0 TRAP 1.5 25

NDS
DEVELOPED ONSITE BASIN ND9
.01211
0 75.0
.164

CMD5
COMBINE RTCD4 AND ND2
RTCDS
ROUTE CMDS THROUGH ONSITE ND11
550 0.004 0.016 ] TRAP 1.5 25

ND10
DEVELOPED ONSITE BASIN ND10O
.00961
Q 70.0
.162

RTND10O
ROUTE ND10 THROUGH ONSITE ND11
700 0.004 0.016 0 TRAP 1.5 25

PAGE
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131
132
133
134
135

136
137
138

139
140
141

142
143
144
145
146

147
148
149

150
151
152
153
154

155
156
157

158
159
160

161
162
163
164
165

166
167
i68

163
170
171

KK

BA
LS

KK
KM
HC

KK

RK

KK
KM
BA
LS
uD

KK
KM
RK

KK
KM
BA

ub

KK
KM
HC

KK
KM
RK

KK
KM
BA
LS

KK

XM

HC

KK

HC

HEC-1 INPUT

ND11
DEVELOPED ONSITE BASIN ND11
.00794
0 70.0
.145

CMD6
COMBINE RTCDS, RTND10 AND ND11l
3

RTCD6
ROUTE CMD6 THROUGH ONSITE ND13
360 0.0045 0.016 0 TRAP 1.5 25
ND12
DEVELOPED ONSITE BASIN ND12
-00899
0 70.0
.164
RTND12
ROUTE ND12 THROUGH ONSITE ND13
500 0.0045 0.016 0 TRAP 1.5 25

ND13
DEVELOPED ONSITE BASIN ND13
.00593
n 70.0

.137

CMD7
COMBINE RTCD6, RTND12 AND ND13
3

RTCD7
ROUTE CMD7 THROUGH ONSITE ND14
430 0.0040 0.016 [ TRAP 1.5 25

ND14
DEVELOPED ONSITE BASIN ND14
.00656
0 70.0
-136

CMD8
COMBINE RTCD7 AND ND14
2

CHDI
COMBINE ~MD2 AND CMDa

z

PAGE
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172
173
174

175
176
177
178
179

180
181
182
183
184

185
186
187
188
189
190

KK
KM
RK

KK
KM
BA
LS

KK
KM
BA
LS

KK
KM
BA
LS

ZZ

HEC-1 INPUT PAGE

....... T T B SO S sl st B o T
RTCDY
ROUTE CMD9 TO THE CHANNEL
165 0.010 0.013 0 TRAP 0.0 9
ND15
DEVELOPED ONSITE BASIN NDLS
.00089
0 88.4
.062
ND16
DEVELOPED CONSITE BASIN ND16
00364 N
0 88.4
127 Y
RAINB
PORTION OF RAINBOW BOULEVARD ALONG THE EAST BORDER OF THE SITE
.00497
0 98.0
142
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30

44

47

52

55

S8

63

66

| =

71

74

77

82

85

30

93

98

101

106

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---1 RETURN OF DIVERTED OR PUMPED FLOW
ND1
v
v
RTND1
ND2
CMDL .. . i stws
v
v
RTCD1 ;
ND3
v
v
RTND3
MDA
OMDZ - oo ettt e
v
v
RTCD2
NDS
”
v
RTNDS
ND6
CMD3 . ... ...
ND7
v
v
RTND7
ND8
CMDd . ..

v



109

112

117

120

123

128

131

136

139

142

147

‘150

155

161

2700
K TCD

ND9
CMDS..--. v uuvn
v
v
RTCDS
ND10O
v
\
RTND10O
ND11
CHMDG: v s sin wer s wrsims wisatiny 2 nne
v
v
RTCD6
ND12
v
v
RTND12
ND13
CMDT :s 5 s b w60 55 6% e i as
v
v
RTCD7
ND14
CMBEB o oo ceinenmmmsese
ND15

ND16



185

**%) RUNOFF ALSO COMPUTED AT THIS LOCATION
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- * * *
FLOOD HYDROGRAPH PACKAGE (HEC-1) % * U.5. ARMY CORPS OF ENGINEERS *

MAY 1991 * % HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.0.1E * * 609 SECOND STREET *
Lahey F77L-EM/32 version 5.01 b * DAVIS, CALIFORNIA 95616 *
Dodson & Asscocilates, Inc. * * (916) 551-1748 *

* *

+ RUN DATE 12/07/01 TIME 10:31:36 *

R e e e R R R S AR R R R R R R R R R R R R R R R R R

BELLA VISTA TECHNICAL DRAINAGE STUDY

PROPOSED CONDITION - ONSITE IN DEVELOPED STATES

USING SCS METHODS AND KINEMATIC WAVE ROUTING A
MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBU;ION
LOCHSA JOBH 9006.32

INPUT FILE NAME: 9006D.DAT

DECEMBER 2001

O T L R e S L A SRR R R RS

e e L
iiSIDE McCARRAN AIRPORT RAINFALL ARER
10 & 100 YEAR - 6 HOUR STORM EVENT
PRECIPITATION BASED ON TABLE 505
10-YEAR ADJUSTED RAINFALL DEPTH = 1.58in

100-YEAR ADJUSTED RAINFALL DEPTH = 2.77in

10-YEAR RAINFALL DEPTH RATIO (JR CARD) = 1.58/2.77 = 0.5704

hEd kA R Ak AR R AR AR N AR AR AR R Ak Ak hh kb kh kk h Ak A A A AKX R AR AR ARk Rk bk k kb kb Ak kb ok de

ARk Rk kR k h kA AR A AR R AR R RN R AR R AR R R AR AR A AR A AR R AR A Rk h Ak ok k ko r Ak khhhh ko ok k

27 10 OUTPUT CONTROL VARIABLES
IPRNT 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 3800 STARTING TIME
' NQ 300 NUMBER OF HYDROGRAPH ORDINATES
- NDDATE 1 0 ENDING DATE

l NDTIME © 1457 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.05 HOURS
TOTAL TIME BASE 14.95 HOURS

ENGLISH UNITS
DRAINAGE AREA SWUUARE MILES
PRECIPITATION DEPTH INCHES



Jp

JR

LENGTH
FLOW

.

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

ELEVATION

MULTI1-PLAN OPTION

NPLAN

MULTI-RATIO OBTIO

0.

RATIOS OF

57

M

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

PRECIPITATICN

1.00



PEAK FLOW AND STAGE (E!!'-CF-PERIOD) SUMMARY FCR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS i
FLOWS 1M CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

SRATION STATION AREA PLAN RATIO 1 RATIC 2

0.57 1.00
JROGRAPH AT ND1 0.01 1 FLOW 1. 4.
TIME 3.70 3.60
JTED TO RTND1 0.01 1 FLOW 1. 4.
TIME 3.85 3.70

JROGRAPH AT ND2 0.01 1 FLOW 0. 4. - |

TIME 3.75 3.60 1

. |

&

COMBINED AT cMD1 0.01 1 FLOW 1. 7. |

TIME 3.80 3.65 ”

|

ITED TO RTCD1 0.01 i FLOW 1. T i

TIME 3.90 3.70 |
ROGRAPH AT ND3 0.00 1 FLOW 0. 2.
TIME 3.70 3.60
TED TO RTND3 0.00 1 FLOW 0. 2.
TIME 3.75 3.65
ROGRAPH AT ND4 0.01 1  FLOW 0. q.
TIME 3.75 3.60
COMBINED AT CMD2 0.03 1 FLOW 24 13.
TIME 3.90 3.70
TED TO RTCD2 0.03 1 FLOW 24 13.

TIME 3.95 3.70 |

| |

ROGRAPH AT NDS5 0.01 1 FLOW L 5. ' |
TIME 3.70 1.60
TED TO RTNDS 0.01 1 FLOW 1. 5.
TIME 3.80 3.65
ROGRAPH AT ND6 - 0.01 1 FLOW 0. 3.
TIME 3.70 3.60
COMBINED AT CMD3 0.04 1 FLOW 2. 19.
TIME 3.90 3.65
ROGRAPH AT ND7 0.00 1 FLOW 1. 4.
TIME 3.65 3.60
TED TO RTND?7 0.00 1 FLOW 1. 3.
TIME 3.70 3.65
ROGRAPH AT ND8 0.01 1 FLOW 1. 5.




TIME 3.70 3.60

) COMBINED AT CcMD4 0.01 1 FLOW 1. 8. .
TIME 3.70 3.65
JUTED TO RTCDA4 0.01 1 FLOW 1. 8.
TIME 3.75 3.65
'DROGRAPH AT ND9 0.01 1 FLOW 2 8.
TIME 3.65 3.60
COMBINED AT CMD5 0.03 1 FLOW 3. 16.
TIME 1.70 3.65
UTED TO RTCDS 0.03 1 FLOW 3. 16.
TIME 3.75 3.65
DROGRAPH AT ND10 0.01 1 FLOW 1. 5. -
TIME 3.75 3.60
-
4
UTED TO RTND10 0.01 1  FLOW 1. 5.
TIME 3.85 3.70
DROGRAPH AT ND11 0.01 1 FLOW 0. q.
TIME 3.70 1.60
COMBINED AT CMD6 0.04 1 FLOW 4. 24.
TIME 3.80 3.65
JTED TO RTCD6 0.04 1 FLOW 4. 24.
TIME 3.80 3.70
JROGRAPH AT ND12 0.01 1  FLOW 1. 4.
TIME 3.75 3.60
ITED TO RTND12 o.c: I FLOW 1 1.
TIME 3.80 3.65
JROGRAPH AT ND13 0.01 1 FLOW 0. 3.
TIME 3.70 3.60
COMBINED AT CMD7 0.06 1 FLOW 5. 31, i
TIME 3.80 3.65
TED TO RTCD7 0.05 1 FLOW 5. 31.
TIME 3.85 3.70
ROGRAPH AT ND14 0.01 1 FLOW 0. 3
TIME 3.70 3.60
COMBINED AT CMDB 0.06 1 FLOW 5. 34.

CI)J':‘M ,(6.»\)

Ol oo i Lo
IED TO RTCDS 0.11 1 FLoW 7. 53. rﬁm‘\- go“g V(S"‘-
redry

¢ G .
FLow te z K Porh;n "3 bxvvs NWISO-C

By The LMD PDR .

COMBINED AT

ROGRAPH AT ND15 0.00

b




IYDROGRAPH AT

{YDROGRAPH AT

ND1lé

RAINB

0.

0.

00

00

TIME

FLOW
TIME

FLOW
TIME

3.50

355

.50




ISTAQ

FOR PLAN

RTND1

JNTINUITY SUMMARY

FOR PLAN
RTND1

INTINUITY SUMMARY

FOR PLAN
RTCD1

INTINUITY SUMMARY

FOR PLAN
RTCD1

INTINUITY SUMMARY

FOR PLAN
RTND3

INTINUITY SUMMARY

FOR PLAN
RTND3

INTINUITY SUMMARY

FOR PLAN
RTCD2

NTINUITY SUMMARY

FOR PLAM

ELEMENT DT

{MIN)
= 1 RATIO= 0.57
MANE 2.98
(AC-FT) - INFLOW=0
= 1 RATIO= 1.00
MANE 2.47
(AC-FT) - INFLOW=0
= 1 RATIO= 0.57
MANE 2.56
{AC-FT) - INFLOW=0
= 1 RATIO= 1.00
MANE 1.63
(AC-FT) - INFLOW=0
= 1 RATIO= 0.57
MANE 1.88
(AC-FT) - INFLOW=0
= 1 RATIO= 1.00
MANE 1.19
(AC-FT) - INFLOW=0
= 1 RATIO= 0.57
MANE 1.30
(AC-FT) - INFLOW=0
= 1 RATIC= 1.00

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

PEAK TIME TO
PEAK

{CFS) (MIN)

0.54 230.80

3.91 221.84

0.93

233.84

7.05

223.30

0.29

225.74

2.44

217.50

1.56 235.66

INTERPCLATED TO
COMPUTATION INTERVAL

VOLUME DT PEAK TIME TO VOLUME
PEAK
{IN) (MIN) (CFS) (MIN) (IN)
0.12 3.00 0.54 231.00 0.12
OUTFLOW=0.481BE-01 BASIN STORAGE=0.1026E-06 PERCENT ERROR=

.4786E-01 EXCESS=0.0000E+00

.2517E+00 EXCESS=0.0000E+00

.8751E-01 EXCESS=0.0000E+00

.4745E+00 EXCESS=0.0000E+00

0.

.2637E-01 EXCESS=0.0000E+00

-1492E+00 EXCESS=0.0000E+00

.1592E+00 EXCESS=0.0000E+00

OUTFLOW=0.

.11 3.

OUTFLOW=0 .

.61 3.

QUTFLOW=0.

10 3.

QUTFLOW=0.

OUTFLOW=0.

v11 3.

OUTFLOW=0

.00 3.91 222.00 0.63

2519E+00 BASIN STORAGE=0.1178E-06 PERCENT ERROR=

00 0.93 234.00 0.11

8758E-01 BASIN STORAGE=0.2985E-06 PERCENT ERROR=

00 6.99 222.00 0.61

4745E+00 BASIN STORAGE=0.4287E-06 PERCENT ERROR=

00 0.29 228.00 0.10

2643E-01 BASIN STORAGE=0.3149E-08 PERCENT ERROR=

.00 2.42 219.00 0.59

1493E+00 BASIN STORAGE=0.3362E-08 PERCENT ERROR=

0o 1.54 237.00 0.11

.1593E+00 BASIN STORAGE=0.2938E-06 PERCENT ERROR=

-0.



*RTCD2 MANE 0.78 12.71 222.28 0.60 3.00 12.71 222.00 0.60
ITINUITY SUMMARY (AC-FT) - INFLOW=0.3792E+00 EXCESS=0.0000E+00 OUTFLOW=0.8795E+00 BASIN STORAGE=0.3521E-06 PERCENT ERROR= 0.

FOR PLAN = 1 RATIO= 0.57
RTNDS MANE 2.18 0.54 227.04 0.10 3.00 0.54 228.00 0.10

ITINUITY SUMMARY (AC-FT) - INFLOW=0.4974E-01 EXCESS=0.0000E+00 OUTFLOW=0.4987E-01 BASIN STORAGE=0.1300E-07 PERCENT ERROR= -0.

FOR PLAN = 1 RATIO= 1.00
RTND5 MANE 1.33 4.57 218.76 0.59 3.00 4.55 219.00 0.59

‘TINUITY SUMMARY (AC-FT) - INFLOW=0.2815E+00 EXCESS=0.0000E+00 OUTFLOW=0.2817E+00 BASIN STORAGE=0.1066E-07 PERCENT ERROR= -0.

FOR PLAN = 1 RATIO= 0.57
RTND7 MANE 2.30 0.72 221.71 0.20 3.00 0.72 222.00 0.20

TINUITY SUMMARY (AC-FT) - INFLOW=0.5123E-01 EXCESS=0.0000E+00 OUTFLOW=0.5128E-01 BASIN STORAGE=0.23B3E-07 PERCENT ERROR= -0.

FOR PLAN = 1 RATIO= 1.00
RTND?7 MANE 1.61 3.50 218.48 0.81 3.00 3.49 219.00 0.81

TINUITY SUMMARY (AC-FT) - INFLOW=0.2122E+00 EXCESS=0.0000E+00 OUTFLOW=0.2125E+00 BASIN STORAGE=0.2255E-07 PERCENT ERROR= -0.

FOR PLAN = 1 RATIO= 0.57
RTCD4 MANE 1.41 1.34 225.18 0.15 3.00 1.34 225.00 0.15

TINUITY SUMMARY (AC-FT) - INFLOW=0.1061E+00 EXCESS=0.0000E+00 OUTFLOW=0.1061E+00 BASIN STORAGE=0.4243E-07 PERCENT ERROR= 0.

FOR PLAN = 1 RATIO= 1.00
RTCD4 MANE 0.83 7.94 220.16 0.70 3.00 7.94 219.00 0.70

TINUITY SUMMARY (AC-FT) - INFLOW=0.5009E+00 EXCESS=0.0000E+00 OUTFLOW=0.5013E+00 BASIN STORAGE=0.5623E-07 PERCENT ERROR= -0.

FOR PLAN = 1 RATIO= 0.57
RTCDS MANE 1.63 2.92 226.57 0.17 3.00 292 225.00 0.17

TINUITY SUMMARY (AC-FT! #CESS=0.0000E+00 OUTFLOW=0.2331E+00 BASIN STORAGE=0.1558E-06 PERCENT ERROR= -0.

m

FOR PLAN = 1 RATIO= 1.00
RTCD5 MANE 1.02 16.03 220.90 0.75 1.00 15.92 219.00 0.75

TINUITY SUMMARY (AC-FT) - INFLOW=0.1026E+01 EXCESS=0.0000E+00 OUTFLOW=0.1027E+01 BASIN STORAGE=0.1670E-06 PERCENT ERROR= -0.




FOR PLAN
RTND10O

NTINUITY SUMMARY

FOR PLAN
RTND10O

NTINUITY SUMMARY

FOR PLAN

RTCD6

o
&

NTINUITY SUMMARY

FOR PLAN
RTCD6

NTINUITY SUMMARY

FOR PLAN
RTND12

NTINUITY SUMMARY

FOR PLAN
RTND12

NTINUITY SUMMARY

FOR PLAN
RTCD?

NTINUITY SUMMARY

FOR PLAN
RTCD7

HTINUITY SUMMARY

FOR PLAN
RTCD9

= 1 RATIO= 0.57
2.85

MANE

(AC-FT) - INFLOW=0

= 1 RATIO= 1.00
1.76

MANE

(RC-FT) - INFLOW=0

= 1 RATIO= 0.57
0.85

MANE

{AC-FT) - INFLOW=0

= 1 RATIO= 1.00
MANE

0:.:55

(AC-FT) - INFLOW=0

= 1 RATIO= 0.57
MANE

2.11

(AC-FT) - INFLOW=0

= 1 RATIO= 1.00
MANE 1.29

(AC-FT) - INFLOW=0

= 1 RATIC= 0.57

MANE 1.06 4.79 230.43 0.
(AC-FT) - INFLOW=0.4141E+00 EXCESS=0.0000E+00
= 1 RATIO= 1.00

MANE 0.78 30.93 220.84 V]

{AC-FT!

= 1 RATIO= 0.57

MANE 0.20

0.57

.5347E-01 EXCESS=0.0000E+00

4.71

.3025E+00 EXCESS=0.0000E+00

3.93

.3310E+00 EXCESS=0.0000E+00

24 .37

-1580E+01 EXCESS=0.0000E+00

0.53

.5002E-01 EXCESS=0.0000E+00

4.39

.2830E+00 EXCESS=0.0000E+00

INFLOW=0.2051E+01 EXCESS=0.0000E+00

7.32

231.56 0.

220.36 0.

229.05 0.

220.20 0.

228.64 0.

218.51 0.

231.34 0.

10 3
OUTFLOW=0 .
59 3.

OUTFLOW=0.

14 3.

OUTFLOW=0.

69 <1

QUTFLOW=0.

QUTFLOW=0.

59 3s

CUTFLOW=0.

13 3.

OUTFLOW=0.

.66 3.

OUTFLOW=0.

12 3

.00 0.53

.00 7.30

a0 0.57 231.00 0.10
5357E-01 BASIN STORAGE=0.3499E-07 PERCENT ERROR=
00 4.64 222.00 0.59

302BE+00 BASIN STORAGE=0.5283E-07 PERCENT ERROR=

00 3.92° 228.00 0.14

3311E+00 BASIN STORAGE=0.1978E-06 PERCENT ERROR=

00 23.97 222.00 0.69

1581E+01 BASIN STORAGE=0.1896E-06 PERCENT ERROR=

228.00 0.10

5011E-01 BASIN STORAGE=0.731BE-08 PERCENT ERROR=

00 4.38 219.00 0.59

2834E+00 BASIN STDRAbE=D.BU3lE-OB PERCENT ERROR=

00 4.77 231.00 0.13

4143E+00 BASIN STORAGE=0.3754E-06 PERCENT ERROR=

00 30.81 222.00 0.66

2052E+01 BASIN STORAGE=0.4098E-06 PERCENT ERROR=

231.00 0.12




NTINUITY SUMMARY (AC-FT) - INFLOW=0.6909E+00 EXCESS=0.0000E+00 OUTFLOW=0.6910E+00 BASIN STORAGE=0.1366E-06 PERCENT ERROR=

FOR PLAN = 1
RTCD9 MAMNE

NTINUITY SUMMARY (AC-F

* NORMAL END OF HEC-1

BATIO= 1.00

T)

ok h

0.12 52.86 222.11 0.63 3.00 52.84 222.00 0.63

INFLOW=0.3595E+01 EXCESS=0.0000E+00 OUTFLOW=0.3595E+01 BASIN STORAGE=0.1469E-06 PERCENT ERROR=

0.

0.

1]

0
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CITY OF LAS VEGAS DATE: T
_ Revised .
INTER-OFFICE MEMORANDUM June 25, 2003 in S "
TO: FROM: /
Land Development Services Greg McDermott, P.E. r
Department of Public Works Flood Control Project ager
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
WYETH RANCH Pulte Homes of Nevada .
Cross Streets: | NEC Elkhorn Road & Tenaya Way Stantec '
FILE NO.: | F:\Depot\DSMEMOS\DS3046D.doc Bart Anderson, P.E., DEVCO \
Parcel Number: | 125-15.801-001 Council Liaison Office - Ward 6 \
Attn: Leni Skaar
Zoning Action: CCRFCD 9
FEMA Flood Zone YES No X
Proposed Storm Drain | YES X | No
HISTORY DATE DATE COMMENTS REVIEW FEES
) RECEIVED REVIEWED _
1* Submittal 12/7/2001 12/21/2001 Not Accepted $250.00
2" Submittal 1/8/2002 1/23/2002 Not Accepted $250.00
3" Submittal 1/28/2002 1/29/2002 Pending CCRFCD N/C
Revised Memo 4/11/2003 4/11/2003 Acceptable N/C
Revised Memo 6/25/2003 6/25/2003 See Comments Below N/C
TOTAL FEES (LDDRS): $500.00
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X is acceptable in concept subject to conformance to all City standards and the following
conditions.

must be resubmitted or supplemented including the following:

Must have Clark County Regional Flood Control District concurrence

1. The Rainbow Channel is substantially complete. Hold released on building permits for Lots 47
through 57.

The following comments Will be repeated from the previous submittal until they are resolved:
2. Provide removable bollards or wrought iron fence at the beginning and end of all drainage

easements. Provide construction notes and details for these improvements on the improvement
plans.

(Clarification: The removable bollards provided are located 20 feet from the back of curb at the entrance
to the drainage easements. Revise the improvement plans to show the removable bollards at 5 feet or
less from the back of curb to prevent vehicle parking or storage within the easement.)

3. The grass-lined channel in the Severance alignment must be constructed prior to the subject
development.

4. ltis understood that a single Home Owners Association (HOA) will be formed between the subject
development and the north 80-acre development. A Joint Maintenance & Liability Agreement



%

B

A

between a single Association and the City of Las Vegas must be prepared and executed prior to the
recordation of the final map.

5. Per previous comment #7: The stem wall adjacent to the sidewalk must be shown to provide 8” CMU
solid grouted to 2 courses above the back of walk. Revise details 1/8 and /9 accordingly.

6. Sheet 8: Provide 18" lateral at the drop inlet in the intersection of Severance channel and Rainbow

Boulevard to pass centerline of Rainbow.
Sheet 7: Provide 18" |ateral from the SDMH at Sta 10+65.43 (Elkhorn) to pass the centerline of street.

END OF REMARKS TIRIS:  T19S/R60E/15
Gam/jwb/ays AREA G15

Al




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: WYETH RANCH Date: . 6-Dec-01

Location of Development: a) Descriptive NE INTERSECTION OF RAINBOW BLVD
b)Sect. 15 Twn. 195 Rng. 60E AND ELKHORN ROAD

Name of Owner. PULTE HOMES Assessors Parcel No; 125-15-801-001

(702) 258-0115

Contact Person-  Name: Alex Kingston E.LT. Telephone No:
Firm: Stantec Engineering Inc.
Address: 6763 West Charleston Boulevard, Las Vegas, NV 89102

Type of Land Development/Land Disturbance Process:

[ Rezoning Subdivision Map 3 clearing and Grading Only
(] Parcel Map Planned Unit Development [J Other (Please Specify Below)
1 Large Parcel Map [ Buitding Permit

1. Total owned Land Area: At Site: 80.77 ac  Being Developed/Disturbed: ~ 75.08 AC.

2. Is a Portion or all of the subject property in a designated

FEMA Flood Hazard Area? YES*
3. Is the Property bordered or crossed by an existing of proposed Clark

County Regional Flood Control District Master Planned Facility? @ NO
4. Proposed type of development (Residential, Commercial, Etc.)? RESIDENTIAL
5. Approximate upstream land area which drains to the subject site? Approx. 10.0 SQ MILES
6. Has the site drainage been evaluated in the past? YES If Yes, please

Identify documentation:

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site:
ELKHORN ROAD

8. Briefly describe your proposed schedule for the subject project:
Construction to begin as soon as possible after City of Las Vegas approval.

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

Local Entity file No.

Engineer's Seal

REFERENCE:

STANDARD FORM 1




December, 2001

0147.0230

Wyeth Ranch

1.0 GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

1.1

1.2

1.3

Scope

The purpose of this study is to provide a detailed hydrologic and hydraulic
analysis for the development of Wyeth Ranch. This study will address the
existing and future conditions that effect the onsite and offsite drainage.
The criteria set forth in the Clark County Regional Flood Control District
"Hydrologic Criteria and Drainage Design Manual”, (Reference 6), has
been used as the technical basis for this study.

Location

Wyeth Ranch is located in the Northwest quadrant of Elkhorn Road and
Rainbow Blvd, City of Las Vegas, Clark County, Nevada. The proposed
project is within a portion of Section 15, Township 19 South, Range 60
East, M.D.M, City of Las Vegas, Clark County Nevada.

Description of Project

The project site will include 161 single-family homes on approximately 75
acres. The site will include the full development of various minor interior
streets common to the project. Also half-street development on Rainbow
Blvd., Elkhorn Road, and Tenaya Way that are adjacent to the Wyeth

Ranch project site.

A grassed lined channel runs East/West along the Northern boundary of the
project. According to the “Channel Hydraulics Amendment to the Offsite
Master Stormwater Hydraulics Study for Bella Vista” (Reference 7), the
layout of the grassed lined channel will be developed with the property to
the North. The water surface elevation and cross sections locations for the
channel, an HEC-RAS analysis and original calculations for the channel can
be found in the Appendix (Reference 7). The channel will also turn South
and also run along the Eastern edge of the site.

STANTEC CONSULTING, INC.
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December, 2001

0147.0230

Wyeth Ranch

2.0 DRAINAGE BASIN DESCRIPTION

2.1

2.2

Offsite Drainage Description

The offsite flows that impact the site the Wyeth Ranch were determined in
the “Channel Hydraulics Amendment to the Offsite Master Stormwater
Hydraulics Study for Bella Vista” (Reference 7).

Onsite Drainage Description

The existing onsite drainage patterns are generally from the Northwest to
the Southeast at a slope of approximately 1.5%. The proposed project site
consists of undeveloped desert with a few small washes and sparse
vegetation (See Existing Onsite Basin Map, Figure 2). The existing
condition of the site results in 100-year and 10-year storm flows of 29 cfs

and 96 cfs, respectively (See Appendix).

When the Wyeth Ranch site is developed, the onsite flows will be conveyed
South to Elkhorn Road and North/East into the existing grassed lined

channel.

STANTEC CONSULTING, INC,
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December, 2001

0147.0230

Wyeth Ranch

3.0 PROPOSED DRAINAGE FACILITIES

3.1

32

General Description

The project site consists of 161 single-family homes. There will be three
perimeter half streets included in the project, Tenaya Way, Elkhorn Road,
and North Rainbow Blvd. The Wyeth Ranch site will consist of nine sub-
basins FUT-1 through FUT-9. The onsite flows will be conveyed in the
street sections throughout the site. The 37-ft wide interior streets will
outlet the onsite flows into onsite drainage easements, where the flows will
be conveyed South onto Elkton Road and to the existing grass lined that
borders the site. Figure 5 illustrates the proposed drainage basins for the
project site. Figures S also illustrates the offsite flows in the proposed and

existing condition.
Compliance with Regulations and Adopted Plans

This study has been prepared in accordance with the CCRFCD’s
Hydrologic Criteria and Drainage Design Manual (Reference 6) and
Clark County’s Uniform Regulations for the Control of Drainage. The
study is in compliance with all Master Planned Flood Control Facilities,
FEMA flood plain regulations and all proposed modifications to or
verifications of the FEMA regulated floodplain through the subject site,

and Uniform Regulations.

STANTEC CONSULTING, INC.




December, 2001

0147.0230 Wyeth Ranch
Average velocities for estimating travel time for surface flow were used to
develop a time of concentration (Reference 2). The overland flow velocity
chart is included in the Appendix. To determine initial flow times, the
equation Ti = 1.8(1.1-K)L"/S" was used as outlined in the Criteria
Manual.

3.4  Facility Design Calculations
Surface flow on the streets provides for the storm water conveyance for
the Wyeth Ranch site. Hydraulic calculations for the streets are based on
Manning’s Equation and were performed utilizing a typical street section
and the total runoff for each basin on the project site.
Table 4 summarizes the results of the HEC-1 analysis.
TABLE 4
RESULTS OF HEC-1 ANALYSIS
Basin/Concentration Area
Point !acres! Qoo (cf5) Quo (cf2)
FUT-1 7.60 11 3
FUT-2 3.50 6 2
FUT-3 2:15 17 6
CP-1| N/A 23 8
FUT-4 2.61 4 2
FUT-5 1.41- 7 2
FUT-6 1.41 18 5
LB~ V"\_,_H../A.-—- 25 8
& FuT7 141 T3 3 )
FUT-8 iy ) il i Sl i Al
FUT-9 141 13 2
CP-3 N/A 18 3

STANTEC CONSULTING, INC.
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HEC] S/N: 1333000362 HMVersion: 6.40 Data File: 1470230.HCI]

I o, sasbdldabaadsbandbdnbadanad LA aaand
. . . .
‘ FLOOD HYDROGRAPH PACKAGE (HEC-1) ‘ & U.S. ARMY CORPS OF ENGINEERS "
4 SEPTEMBER 1990 i & HYDROLOGIC BNGINEERING CENTER .
. VERSION 4.0 2 v 609 SECOND STREET )
‘ . ¢ UAVIS, CALIFORNIA 95616 »
*  RUN DATE 12/04/2001 TIME 15:51:11 ¢ ¥ {916) 756-1104 N
. . . '
AR LN Rl a et SR aaaa i adnaeRddtaniiadEEEst i

X X XKXXXKXX '~ XXXXX X
X X X X X XX
X X X X X
KXXXXXX  XAXX X XXKXX X
X x X X X
X X X X % X
X X XXXXXKKK  KKXXX XXX

Full Microcomputer Implementation
b

Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECIGS, HECIDB, AND HECIKW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND —RTIOR- HAVE CHANGED FROM THOSE USEL WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 5EP 81. THIS IS THE FORTRANTT VERSION
MEW OPTIONS: DAMBHREAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, [)SS:WRITE STAGE FREQUENCY,

DSSIREAD TIME SERIES AT DESIKED CALCULATION INTERVAL LOSS HATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERERCE ALGORITHM

1470230, 00T
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[N N i O Y
N =0 WwD-OUrswh-~O o

23
24
25
26
27

28
29
30
n
a2z

33
k]
5
36
37

38
39

40
11
42
13
L]

HEC-1 INPUT
D S Pppyanis - AR Smp— CIRVDURNINS WSO NN g....
*DIAGRAM
D WYETH RANCH
1D EXISTING ¢ PROPOSED CONDITIONS  BY: ALEX KINGSTON E.I.T.
1D NOVEMBER 2001  FILE: 1470230.HC)
1D .
T 5 a 0 300
10 5 0
N 5 0 0
JR  PREC .87 1
KK EX-1
KM BASIN EX-1 (EXISTING CONDITION]
BA 0.1173
PC 000 .020 .057  .070  .087  .108  .l2A .130
PC .130 .130 L1300 133 Lm0 . uz2 148 .158
pc .190  .197 .199 .200 L2001 .204 .21 .229
pc .251 .256 270 L2718 .28) .283  .295 322
PC 499 .590 L7100 T .781 .12 .B19 .83%
PC  .B6D .868 .076  .BBE 910  .926  .937 .950
PC 982 .985 ,987 .98 .990 .99 .99 991
PC  .998 999 1.00
B 2.77
LS 0 81
un .21
KK  FUT-1
KM  BASIN FUT-1 (FUTURE CONDITIOH)
BA 0.0119
LS 0 83
up .25
KK FUT-2
KM  BASIN FUT-2 (FUTURE CONDITION)
BA 0.0055
LS 0 81
up  0.14
KK  FUT-3
KM  BASIN FUT-3 (FUTURE CONDITION)
BA 0.0156
LS 0 83
up  0.14
KK CP-1
HC 2
KK  FUT-4 )
KM BASIN FUT-1 (FUTURE CONDITION)
BA 0.0020
LS 0 98
up 0.11

-1310
172
L211
.35z
. 851
970
. 995

.130
-181
.249
409
.B56
.976
.998

PAGE

1470230,00T



up

KK
HC
zz

FUT-8
BASIN
0.0075
0

0.16

FUT-9
BASIN
0.0242
o

0.17

cP-3
2

HEC-1 [INPUT

P R ) devanns

FUT-5 (FUTURE CONDITION)

83

FUT-6 {FUTURE COND1TION)

81

FUT-?7 (FUTURE CONDITION)

75

FUT-8 (FUTURE CONDITION)

15

FUT-9 (FUTURE CONDITION)

T2

1470230.0UT



1470230.0UT
oo
SCHEMATIC DIAGRAM OF STREAM NETWORK

IHPUT
LINE (V] ROUTING (-==+) DIVERS1ON OR PUMP FLOW

NO, (.} CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW

9 EX-1
23 : FUT-1
28 . . FUT-2
ER] - : . FUT-3
38 : : o o
0 . : i FUT-A
15 . : : : FUT-5
s0 ; :
55 . ; : : cp-2
57 y :
62 . . ; . . FUT-8

67 - . v - . FUT-%

7 . . : ; :

{***) RUNOFF ALSO COMPUTED AT THIS LOCATICN




oo
HEC1 S/H: 1333000362

Wedesddsdnbbasasnidddabaanbbdabaddiusins

HMVersion: 6.40

Data File: 1470230.HC1

. '
' FLOOD HYDROGRAPH PACKAGE (HEC-1)
' SEPTEMBER 1990 s
' VERSION 1.0 '
. ‘
* RUN DATE 12/01/2001 TIME 15:51:11 °
. .
Vadgdanbdradsbddnrprddiiidastidinninian
WYETH RANCH

EXISTING ¢ PROPOSED CONDITIONS BY: ALEX KINGSTON E.I.T.
HOVEMBER 2001 FILE: 1470230.HC1

6 10 OUTPUT CONTROL VARIABLES
IPRNT 5

1PLOT 1]

Q5CAL 0.

1T HYDROGRAPH TIME DATA

NMIN 5

IDATE 1 0

ITIME 0000

HQ Joo

NDDATE 2 0

NDTIME 0055

1CENT 19

COMPUTATION 1NTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRINT CONTROL
PLOT CORNTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIHE

CENTURY MARK

.08 HOURS
24.92 HOURS

SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FBET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE
Jp MULTI-PLAN OPTION
NPLAH 1
JR MULTI-RATIO OPTION

DEGREES FAHRENHEIT

NUMBER OF PLANS

RATIOS OF PRECIPITATION

.57 1.00

R R T R R R R R

'

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

R R L N R N N R R R

1470230.0UT



1470230.0UT

PEAK FLOW AND STAGE (ENU-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

OPERATION

HYDROGRAPH ATO

HYDROGRAPH ATD

HYDROGRAPH ATO

HYDROGRAPH ATO

2 COMBINED ATO

HYDROGRAPH ATD

HYDROGRAPH ATO

HYDROGRAPK ATO

2 COMBINED ATO

HYDROGHRAFH ATO

HYDROGRAPH ATD

HYDROGRAPH ATO

2 COMBINEL ATO

444 HORMAL END OF HEC-1 ‘**

STATION

FUT-1

FUT-2

ce-1

FUT-5

FUT-6

cp-2

FUT-8

FUT-9%

CP-3

NORMAL BND OF HEC-]

FLOWS IN CUBIC FEET PER SECOND,
TIHE TO PEAK IN HOURS

AREA

.01

.01

.02

.02

.00

.0}

.02

.03

.01

.02

PLAN

FLOW
TIHE

FLOW
TIME

FLOW
TIME

FLOW
TIHE

FLOW
TIME

FLOW
TIME

FLOW
TIHE

FLOW
TIME

FLOW
TIME

FLOW
TIME

AREA IN SQUARE HILES

RATIOS APPLIED TO PRECIPITATION

RATIO 1
.57

29.
3.75

RATIO 2
1.00

96.
3.67

11.
3.67

31.58

17.
3.58

b Vectos Loulermd el




DRAINAGE EASEMENT
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WEIR ANALYSIS
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Cross Section Basin FUT-7 Drainage Easement [ CoOonion’ LoT F')

Cross Section for Irregular Channel

Project Description

Worksheet BASIN FUT-7 DRAINAGE EASEMENT
Flow Element rregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient

Siope 0.5000 %
Water Surface Elevation 5266 ft
Elevation Range 52,1510 54.10
Discharge 13.00 cfs

542%k\\
5360

5320 N
5280 N 7
-
52.40 N L
52.00
0+00 0+05 0+10 0+15 0+20 0+25 0+30
va.o[\
H:1
NTS
* Project Engineer: Alex Kingston
ci\haestad\fmw\i 47wr.fm2 Pantacore FlowMaster v6.0 [614b]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1

12/05/01 04:56:46 PM  © Haestad Methods, Inc.
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BASIN FUT-7 DRAINAGE EASEMENT ( (ommon) LOT F )

Worksheet for Irregular Channel

Project Description
Worksheet BASIN FUT-7 DRAINAGE EASEMENT
Flow Element Irregutar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.5000 %
Discharge 13.00 cfs
Options
Cumrent Roughness Method _ Improved Lotter's Method
Open Channel Weighting Method tmproved Lotter's Method
Closed Channel Welghting Method Horton's Method
Resulls
Mannings Coefficient 0.025
Water Surface Elevation 5266 ft
Elevation Range 52.15t0 54.10
Flow Area 6.1 M2
Wetted Perimeter 17.04 f
Top Width 1692 ft
Actual Depth 051
Crilical Efevation 5256 ft
Ciritical Slope 1.4183 %
Velocity 212 /s
Velocity Head i 007 f
Specific Energy 5273 1
Froude Number 0.62
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+26 0.025

Natural Channel Points

Project Engineer: Alex Kingston

Station Elevation
) )
o+00 54.10
0+06 52.40
0+20 5215
0+26 54.10
c:\haestad\imw\1 47wr.fm2 b Pentacore

12/05/01 04:57:52PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1
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WEIR @ BASIN FUT-7 DRAINAGE EASEMENT (commor’ co7 F)

Worksheet for Sharp Crested Rectangular Weir

Project Description

Worksheet Welr @ Basin FUT-7 Drainage Easement

Type Sharp Crested Rectangufar Weir

Solve For Headwater Elevation

Input Data

Discharge 13.00 cfs

Crest Elevation 0.00 ft

Taitwater Elevation 051 f

Discharge Coefficient 333 US

Crest Length 1450 ft

Number of Contractions 1

Results

Headwater Elevation 061 ft

Headwater Height Above Crest 0.61 ft

Tailwater Height Above Crest 051 f

Flow Area 8.8 fi?

Velocity 1.47 /s

Wetted Perimeter 1572 fi

Top Width 1450 ft

Project Engineer: Alex Kingston

c:\haestad\fmw\147wr.fm2 Pentacore FlowMaster v6.0 (614b}
12/05/01 05:03:40 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




WIL 9¥SI80°R0 ZOOZ/RO/LO  AYIeINY

iva

¢ Q.ddv NOLJIBIS3Q ézl r.:o )Uﬁna_-bnm [P ——— - N e pgr——
NOISTRIVHD LSIM £949 = L -
R DT SRS : S R
FHOOVINTd &P HONVY HLIAM  movo vor o
i AB ODROIMD -
e VTS0 o, X
05z w_.__:m ‘3IT0H0 HILNID IVTIA SE9L S 34nN914 . P A8 Nnvig M..u :
| As tnd S
p 3Lnd dvA NISV8 3LIS—-NO 03S0d0ud e ) = ¢
A

L
Hlests] / 2
L N (TS
mmﬂmmmn.
— o~ 2 i || B 20
— — T g ] M.-.-
y mJ _.. i 2 . 3 !“ 4 if 3 m'mmw.m.m
Sc! o= " FOoi I
| R S e
sofgeee]| || = "ﬁ s | |[E8E 2
= _|||||I|I..m._m.||||:l;\|l L .
\Immw.m..m A i il - . L 1338
- I
e - - T d II"I|||.|IIF . c——
: v * .@ .@\m ‘ i
__ |\ oo = Z
| — - - —
_ Rr. & g TII II||.._ M
k § o i
I
1 [ win— - -~ =
| Ry . - - —fs
3 I - ___ ]
| N | Alull 2 " g g 32
u o as e k|
R A 1 .|
e W AR || -
I | ___ . = \ H]
_ I
= 2 :
e | ER BRI \
s ¥ _ 3382
of | B _ L I 3
s _ H
Sl 1| ] 0
- |
2 ! = g __
W P = — = B i T
=it :
S LEESL YT .
- D W Ht g - - £
T s -1 - — :
< " n.ﬂ.uK\ L 8 S
W ol ...MHN I B -
W = =
m ___ BEef | E L @ A 5
[TT RS- 4 T
_E [| [ N N N1 5 R I
= 1
w |
w ]
o Hi
o 1
.O- |
[+ I
e “
:
£
2

i,
NORTH
SCALE; 1"=100"

..\\\\\\\“‘3\\\\

ai

This grading(planisa

JAN 0 8 2002

( ¥ reer )

e ) 'Whlcr
: 0N ls7 ar.
Freiﬁ&-é

GRAPHIC SCALE
©wa

TABLE 2
COMBINED FLOWS LOCATIONS

::E
26

[10]

BASINS
FUT-24FUT-3
+ 2 CFS SPUT ALOW
FUT-84FUT-8
FUT-84FUT-9

K3)
9
K3

73
Ay
Hl-&-ﬁﬁ.a.
Yo %
b
%wnlﬂdrww.oﬁ
“%320225312
a3
=] =3 o| o] 8| ofl o] 2] 2] 2| ©
CHEHEHEHEHEHEE
Fa
=
RHEEEEEEE
o«
: 6IEE
i
g -
w| -
2| -
0g
_|=..Bu)
w | &5 2
n_nnm_u
=@
'8
[T
0N®
«
=
o




' g
GRADING PLANS
FOR -
( INDEX OF DRAWINGS o
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PULTE HOMES
1635 VILLAGE CENTER CIRCLE, SUITE 250
LAS VEGAS, NEVADA 89134
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ENGINEER'S NOTES
1) CONTRACTOR IS RESPONSIBLE FOR DUST AND EROSION CONTROL ' Call
) Gonm ConsTrucon before ocuaJo before i

2) SEE LANDSCAPE PLANS FOR LANDSCAPING AND ON-SITE IRRIGATION, BISB OF BEARING
3) SEE DETAL SHEET FOR ONSTE PAVEMENT SECTIONS. CONTRACTOR
TO VERFY WTH 5009 REPORT. OF BEARING FOR THIS SURVEY IS THE WEST LINE OF THE SOUTHEAST QUARTER 0 e ead )
O N O, conitens NSRS PUBLIC DRAINAGE EASEMENTS e SEo L T Sl e 00 Vo R ver
8) THESE PLANS SHALL NOT, N PART OR N WHOLE, BE USED FOR TE NORTH pon1/88" £AST SHEET
ML PRIVATE STREETS ARE PUBLIC DRANAE EASOMENTS 10 6€ -
(oMM CTION LTI AFROVEL: AR DONED BY. A OOVERAG PRIVATELY MANTAMED BY HOLE OWNERS ASSOCGIATION (HOA) I-702-$3-6m me m 6 i

5) CONTRACTOR TO MANTAN POSITIVE ORABAGE AWAY FROM PROPOSED
® CLYV. DWG.§
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