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April 6, 2021

Mr. Albert Sung, P.E.

City of Las Vegas Flood Control
333 Rancho Drive

Las Vegas, NV 89106

RE: Technical Drainage Study for Ann Road and Hualapai Way
Dear Mr. Sung,

This letter certifies that all items provided on the Technical Drainage Study for Ann Road and Hualapai
Way electronic submittal matches the paper version bound into the study.

With Kimley-Horn, you should expect more and will experience better. Please contact me at (702) 790-
0206 or michael.schwab@kimley-horn.com should you have any questions or concerns.

Sincerely,

kbl

Michael E. Schwab, P.E. Mikayla Baillie, E.I.T

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Ann Road & Hualapai Way Date: April 2021

Location of Development:  a) Descriptive (Cross Streets) North/South: Hualapai Way
East/West: Ann Road

b) Section: 31 Township:19S Range: 60E
¢) APN : 125-31-101-001

Name of Owner: Richmond American Homes of Nevada, Inc.

Telephone No.: 702.240.5605 Fax No.: E-Mail Address: _angela.pinley@mdch.com
Address: 7770 Dean Martin Drive, Suite 308 Las Vegas, NV 89139

Contact Person-Name: _Michael Schwab, P.E. Telephone No.: 702.790.0206

* E-Mail Address: michael.schwab@kimley-horn.com Fax No.:
Firm: KIMLEY-HORN
Address: 6671 Las Vegas Boulevard South, Suite 320 Las Vegas, NV 89119

Type of Land Development/Land Disturbance Process:

[ | Rezoning ] | subdivision Map [0 | Clearing and Grading Only
O Parcel Map x] Planned Unit Development [X] | Other (Please specify below)
] | Large Parcel Map [ | Building Permit GRADING PERMIT
1.Total Owned Land Area: At Site: */- 25.9 acres Being Developed/Disturbed:_*/- 25.9 acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** [x] No
3.ls the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? ] ves** [x] No

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

5. Approximate upstream land area which drains to the subject site: N/A
6. Has the site drainage been evaluated in the past? [X] YES [] NO If yes, please identify documentation: DS for Ann & Grand

Canyon

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:; WO drainage easements to the north;
undeveloped parcel to the south

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

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: | Ann Road and Hualapai Way | Map ID: |
Firm Name: Kimley-Horn Engineer: Michael E. Schwab
Address: 6671 Las Vegas Boulevard South, Suite 320
City: Las Vegas State: Nevada Zip: 89119
Phone No.:  (702) 790-0206 Fax No.

Property Owner: Richmond American Homes of Nevada, Inc.
Address: 7770 Dean Martin Drive, Suite 308
City: Las Vegas State: NV Zip: 89119

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

I. GENERAL REQUIREMENT
YES NO NA

X ] [] Design Manual Standard Form 1 with the Engineer’s seal and signature.

X ] ] Design Manual Standard Form 4.

X ] ] 2 copies of the 24” x 36” Drainage Plan.

] ] X A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
II. MAPS AND EXHIBITS

YES NO N/A
X ] [ 1 A copy ofa current Flood Insurance Rate Map (FIRM) with the site delineated.

X ] ] A copy of the current CCRCD Master Plan Update Figure, (F-x), for Flood Control Facilities and
Environmental areas with the site delineated.

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

II. MAPS AND EXHIBITS (CONTINUED)

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

Draft Revised 5-2013 STANDARD FORM 2




III. DRAINAGE PLAN

YES NO NA

Sheet size: 247x36” sealed by a registered engineer in the State of Nevada.
Minimum scale: 17=60’

Project name.

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

North arrow and bar scale.

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

Legend for symbols and abbreviations.

Cut/Fill scarps, where applicable.

Street names, grades, widths.

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

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

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
Proposed typical street sections.
Streets with offset crowns.

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

Property lines.
Right-of-way lines and widths, existing and proposed.
Existing improvements and their elevations.

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

Concentration points and drainage flow directions with Q100 and Vioo and Dioo in streets.

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

Location and cross-section of street capacity calculations.

KX KK KKK KKK X IR XKNKNKNKKX
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OO0 Ood OoDood oo O ooobobgogdgdoooood

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

Draft Revised 5-2013 STANDARD FORM 2




IT1I. DRAINAGE PLAN (CONTINUED)

YES

X

O OXX XX O K

X
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NO
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O oogd oo o o
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N/A
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X XOO OO X O

[

[

X

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

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

Location and detail of existing, proposed, and future block wall openings. Minimum size is 16”x48”.
Wrought iron gate is required for flows > 10 cfs.

Location and detail of flood-wall(s) illustrating depth of flow, proposed grouting height, etc.

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

Building and/or lot numbers.
Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

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

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

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

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

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

IV. HYDROLOGIC ANALYSIS

YES

X XK X X X

Draft Revised 5-2013

NO

[

O Oogd o 0O

N/A

O ogd o o O

Appropriate soil information and Soils Map for existing and future conditions with sub-basins and
property delineated.

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

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

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

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

A summary table of stormwater flows showing basin area Q10 and Qioo for both individual basins and
combined basin flows, where applicable.

STANDARD FORM 2




IV. HYDROLOGIC ANALYSIS (CONTINUED)
X O O

X O O

O 0O X

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

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

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

V. HYDRAULIC ANALYSIS

YES

[

X

0O X OO0

NO

[

0O O OO0

N/A
X

[

X O XX

Draft Revised 5-2013

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

Normal depth street flow calculations and cross-section diagrams for all interior and perimeter streets.
Provide “d x v products for the Q100 and Q10 flows representing the worst case for interior and all
perimeter streets. Qoo dx v <8. Qiodxv<6and 12 foot dry lane for rights-of-way > 80 feet.
Calculations must be labeled by street name as indicated on the Grading Plan.

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

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

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

Provide necessary freeboard requirements to set the finished floor elevations of all proposed buildings,
2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The minimum
requirement is 6 inches above adjacent upstream top of curb. Building adjacent to drainage easements
must always be provided with 18 inches of freeboard above the Q100 weir height or flow depth,
whichever is greater.

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

e  Field survey data.

e Input and output information.

e  Plotted cross-sections based on survey with proper encroachments.

e A map showing the location of the cross-sections.

e Analysis of both sub and super-critical flow segments.

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

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

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

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

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

STANDARD FORM 2
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INTRODUCTION

Richmond American has contracted with Kimley-Horn (KH) to provide design services for the Ann Road
and Hualapai Way improvements southeast of Ann Road and Hualapai Way. Richmond American is
proposing to develop 26* acre residential subdivision and half street improvements for Hualapai
Way, and half and full-street improvements for Eula Street. In general, existing drainage patterns will
be maintained throughout the site.

The purpose of this report is to accompany the grading plans and to provide detailed hydrologic and
hydraulic analyses for the proposed residential site. The following tasks were performed in the
preparation of this report:

1. Identify previous drainage studies for the project site and surrounding areas.

2. ldentify the FEMA floodplain designation for the project site.

3. ldentify existing and proposed regional drainage facilities adjacent to the site.

4. Estimate runoff generated for the peak 100-year and 10-year return period storms for existing
and proposed conditions.
Verify proposed finished floor elevations meet CLV Criteria.

Recommend drainage features to protect the project from storm runoff.

LOCATION AND DEVELOPMENT DESCRIPTION

Ann and Hualapai is located within Section 31, Township 19 South, Range 60 East, M.D.M., in Clark
County, Nevada. The proposed project will consist of 40 single-family residential units within £25.93
acres of APN 125-31-101-001. A copy of the Assessor’s Parcel Map is included in Appendix A. Please
refer to Figure 1 — Vicinity Map for the location of the project.

Currently, the site is undeveloped with sparse vegetation. The site is bordered by the partially
developed Ann Road to the north, undeveloped Hammer Lane to the south, an existing residential
development to the east, and a residential development under construction to the west. The existing
site generally slopes from west to the east via natural washes toward the existing residential
development. The proposed interior streets will consist of 36-foot wide private drive aisles with a normal
crown section, roll-type curb and gutter and a 5-foot sidewalk on one side. The entry off Ann Road,
Eula Street, will consist of a 60-foot wide private drive aisle with a normal crown section, 6-foot swales
and 8-foot decorative treatment on both sides. Drainage improvements will include roadway
improvements, swales, and valley gutters to convey onsite storm runoff through the site and into the
two existing drainage easements and undeveloped parcel to the east.

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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Half street improvements in Ann Road and Hualapai Way will be constructed as part of this project. The
half street improvements (50-foot to 40-foot wide ROW) proposed with the study will consist of the
southern half of Ann Road and the eastern half of Hualapai Way adjacent to the project site such that
the future built out street improvements shall have a 100-foot and 80-foot wide ROW, respectively, as
measured from back-of-sidewalk to back-of-sidewalk, which includes a normal crown section, “L"-type
curb and gutter, a 5-foot wide sidewalk on both.

PREVIOUS DRAINAGE STUDIES

Previous hydrology studies that was utilized in the preparation of this report:

1. Technical Drainage Study for Ann and Grand Canyon Residential Development. Approved
October 4, 2010 (Grand Canyon Study, October 2010, PW No. 10-18993)

a. The Grand Canyon Study establishes the existing conditions surface flows for the project
site as well as approved discharge flows to the adjacent property

2. Technical Drainage Study for Ann & 215 — Phase 1. Approved July 13, 2020. (215 Study, July
2020, PW No. 20-11651)

a. The 215 Study established the flowrates impacting the project site from the west in
Hualapai Way in the Interim and Ultimate Conditions. In the Interim Condition, a flow rate
of 17/75 cfs, 10-year and 100-year respectively, is present at a low point in Hualapai Way
west of the project site near Street “E”. In the Ultimate Condition, a flow rate of 5/32 cfs,
10-year and 100-year respectively, is present at the low point in Hualapai Way west of the
project site.

Kimley-Horn has reviewed the reference studies listed and agrees with the information included therein.
The information referenced is for determining the existing and proposed development patterns and
quantities of flow adjacent to the proposed project site. Flows referenced are indicated throughout this
report and are accepted by Kimley-Horn for this study. Pertinent reference material is included in
Appendix D.

CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT
(CCRFCD) MASTER PLAN FACILITIES

“The Las Vegas Valley Flood Control Master Plan Update”, Figure F-17, dated December 2018, as
prepared by the Clark County Regional Flood Control District (CCRFCD) illustrates the existing and
proposed master planned facilities in the area (See Appendix A). As shown on the exhibit, the project
site is not located adjacent to any existing or proposed regional master planned facilities.

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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FEMA FLOOD HAZARD DESIGNATION

The Special Flood Hazard Areas (SFHA) for both the unincorporated and the incorporated portions of
Clark County, Nevada, are outlined in the Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Maps. This subject site is located on FEMA Flood Insurance Rate Map (FIRM)
Community Panel No. 32003C 1750E and 32003C 1745E, revised September 27, 2002. As shown on
the FEMA FIRM Exhibit (see Appendix A), the subject site is located within a FEMA-designated Zone
X. Therefore, this project is not currently located in a FEMA-designated SFHA. Areas described as
Zone X are areas determined to be outside the 0.2% annual chance floodplain.

HYDROLOGIC METHODOLOGY

The hydrologic model and design of this site development are in compliance with local requirements,
including Clark County (CC), the CCRFCD’s “Hydrologic Criteria and Drainage Design Manual’, and
the CCRFCD’s “Flood Control Master Plan Update”.

MODEL DESCRIPTION

The hydrologic model utilized in this study is the HEC-1 Flood Hydrograph Package developed by the
U.S. Army Corps of Engineers Hydrologic Engineering Center. HEC-1 is a rainfall runoff event
simulation model utilizing an interconnected system of hydrologic and hydraulic components to simulate
the surface runoff response of a drainage area to precipitation. The calculations of this study were
performed using the SCS Unit Hydrograph of the HEC-1 Flood Hydrograph Model. The detailed
explanation of the theory and background is presented in Section 4 of the SCS National Engineering
Handbook and the HEC-1 User Manual. Since the drainage area for the overall watershed is less than
8 square miles, and SDN3 design storm was selected for the use in the HEC-1 computer model.

PRECIPITATION

According to Figure 513 of the Manual, the project is not located within the McCarran Airport Rainfall
Area; therefore, point rainfall values for the 10-year and 100-year, six-hour storm event were adjusted
per Table 501 and calculated to be 1.74 and 3.15 inches, respectively (see Appendix B).

CURVE NUMBER

The soils information for the project watershed was referenced from the Soil Survey of Las Vegas Area,
Nevada, Part of Clark County” prepared by the United States Department of Agriculture Natural
Resources Conservation Services (USDA NRCS). A Custom Soil Resource Report for the project site
is included in Appendix B. The report indicates that the project area consists of Soil Type 190 (Dalian)
which is classified as Hydrologic Soil Group “A”. HSG “A” is characterized as having low runoff
potential.

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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The land uses / Land covers for the project site consist of: “Streets” for half street improvements and
“14,000 sf lots” for developed areas.

For the given soil, CN values were determined from appropriate columns of Table 602 and 602A of the
Manual. Curve numbers ranging from 57 to 98 were determined for the proposed conditions subbasins.
Existing conditions curve numbers and offsite subbasins were referenced from the Grand Canyon
Study and 215 Study respectively.

A copy of “The Las Vegas Valley Flood Control Master Plan Update”, Figure W-2B, dated December
2018, as prepared by CCRFCD is included in Appendix A to illustrate Regional’s hydrologic subareas,
land use and soils in the area.

DRAINAGE AREAS AND FLOW PATTERNS

The subbasins and flow patterns used for the hydrologic modeling were determined from elevations
established for the project site in a master grading digital file. Aerial topography with 1-foot contour
intervals and survey data has been used for subbasin delineations.

LAG TIME

The time between a brief, heavy rain and maximum runoff rate is called Lag Time. Lag Time can be
estimated from historical hydrographs or it can be estimated from specific watershed characteristics
such as watershed length, slope and flow impedance. Based on studies of many storm events for a
range of watershed conditions, the following empirical relationship between Lag Time (T) and Time of
Concentration (T¢) was derived:

T=0.6T

The Time of Concentration (Tc) is defined as the time required for runoff to the flow from the most
remote part of the drainage basin to the outlet or to a combination point. The procedure for calculating
the Tcis outlined in Section 602 of CCRFCD’s “Hydrologic Criteria and Drainage Design Manual”. Lag
time calculations for this site are included in Appendix B as shown on Standard Form 4.

HYDROLOGY

Existing Conditions hydrology was referenced from the Grand Canyon Study. Proposed and Ultimate
Conditions hydrology has been prepared to address the proposed improvements. Existing, Proposed,
and Ultimate condition subbasins have been included on Figures EX-1, PRO-1, and ULT-1,
respectively, and depict the drainage patterns used in the hydrologic analysis for the project. Copies of
the figures are included in Appendix A. HEC-1 Models for Proposed and Ultimate Conditions
subbasins have been included in Appendix B. Tables summarizing the results of the HEC-1 Models
have been included on Figures EX-1, PRO-1, and ULT-1 in Appendix A.

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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EXISTING CONDITIONS

Existing conditions assume the site undeveloped and the development to the west is in its proposed
condition such that Phase 1 of the 275 Study is complete and Phase 2 is mass graded. Additionally,
existing conditions assume the west half street improvement in Hualapai is built out with Phase 1 of the
adjacent Ann & 215 project, and that the Ann CIP improvements by Clark County Public Works, from
215 to Hualapai, are complete. Offsite flows from the property to the west are conveyed east through
natural washes through the project site and discharged to two drainage easements at the development
to the east, and to a natural channel on the eastern property boundary that conveys flows east to a
concrete channel. See Figure EX-1 in Appendix A.

The project-specific existing conditions hydrology consists of three (3) onsite subbasins that were
referenced from the Grand Canyon Study (*EXOF2, *EXOF3, *EXOF4). Referenced basins *EXOF2
and *EXOF4 were prorated to identify the onsite flow rates for basin EON3 and EONZ2, respectively.
Table 2 summarizes the prorated existing condition flow rates, and Table 1 summarizes the onsite flow
rates. Offsite flows are referenced from the 215 Study and are assumed to be the same in the proposed
condition. The referenced hydrologic calculations have been included in Appendix D.

Table 1: Existing Condition Flow Summar

BASIN 10-YR 100-YR
BASIN ID/ COMB. PT.  AREA FLOW FLOW
(@) (cfs) ()
EON1 (*EXOF3) 2.1 5 18
EON2 12.3 7 28
EON3 11.1 2 8

*Referenced from the Grand Canyon Study (PW# 10-18993)

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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Table 2: Existing Condition Prorated Flow Summa

Existing Onsites

Q10
Subbasin (cfs) Q100 (cfs) Area(ac) cfs/acreioyr cfs/acreqooyr
*EXOF2 32 137 99.80 0.32 1.37
*EXOF4 5 25 18.37 0.27 1.36
Subbasin Q100 (cfs) Area (ac) cfs/acreiooyr cfs/acreqoyr
EON3 4 15 11.11 0.32 1.37
REMAINDER *EXOF2 28 122 88.69 0.32 1.37
TOTAL 32 137 99.80 NA NA
EON2 3 17 12.35 0.27 1.36
REMAINDER *EXOF4 2 8 6.02 0.27 1.36
TOTAL 5 25 18.37 NA NA

*Referenced from the Grand Canyon Study (PW #10-18993)

PROPOSED CONDITIONS

The proposed conditions drainage patterns assume the offsite area as described in existing conditions
with the proposed site and adjacent half streets as developed. The proposed onsite flow patterns are
similar to existing conditions. See Figure PRO-1 in Appendix A. The project-specific proposed
conditions hydrology consists of one (1) onsite subbasin (ON) and one (1) offsite street subbasin
(ANN1). Additional offsite Subbasins *OFP1, **ON2AP, **OFF3U, **OFF2P, **OFF4P, **ON1A,
**ON1B, and **HUAL2 combine at **CP3 in Hualapai Way have been referenced from the 215 Study
as shown on Exhibit F in Appendix D. This flow will continue through the project sight, conveyed
through a drainage easement and Private Street “E” where it discharges to Eula Way and ultimately
flows to an existing concrete channel that conveys flow south. Onsite basin DON1 was prorated to
determine flowrates impacting the proposed improvements. A unit flowrate (cfs/acre) for the onsite
subbasin was calculated by dividing the total flowrate of the subbasin by the overall subbasin area. The
total flowrate generated by areas shown on Figure PRO-1 is approximated by multiplying the calculated
unit flow rate (cfs/acre) by the delineated portion of the tributary area (acres). Prorate calculations for
the onsite subbasin have been included on Figure PRO-1. Table 3 summarizes the HEC-1 results for
proposed conditions and Table 4 summarizes the prorated proposed conditions flowrates. Hydrologic
calculations have been included in Appendix B.

kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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Table 3: Proposed Condition Flow Summar
BASIN 100-YR 10 YR

BASIN ID /

AREA FLOW FLOW
COMB. PT (ac) (cfs) (cfs)
**ANN 4.5 8 15
**OFF1P 4.8 5 13
**CP1 - 13 28
ANN1 1.6 3 6
CP1 - 16 34
**ON2AP 27.6 11 43
**OFF3U 2.2 <1 <1
**OFF2P 9.1 4 16
**CP2A - 15 59
**OFF4P 20.1 <1 6
**Cp2B - 15 64
**ON1A 4.9 <1 1
**Cp2 - 15 66
**ON1B 18.1 <1
**HUAL-2 2.2 5 9
**CP3 - 18 75
**HUAL-1 1.3 3 5
DON1 22.5 <1
DVSD1 - <1
CP2 - 20 81

**Referenced/Revised from the 215 Study
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Table 4: Proposed Condition Prorated Flow Summar

Proposed Onsites
‘ Q100 AREA
SUBBASIN (cfs) (ac) CFS/ACRE

Proposed Onsite Prorated Basins

Q100 AREA
SUBBASIN (cfs) (ac) CFS/ACRE
DON1-A 1 3.0 0.31
DON1-B 0.5 2.3 0.31
DON1-C 1 3.3 0.31
DON1-D 0.5 1.5 0.31
DON1-E 1 3.1 0.31
DON1-F 1 2.6 0.31
DON1-G 1 2.8 0.31
DON1-H 1 3.9 0.31
TOTAL 7 22.5 NA

Flows generated by onsite subbasin DON1-A through DON1-D will be discharged east to the adjacent
development via one of two drainage easements that discharge to the adjacent drives. Flows generate
by onsite subbasins DON1-E through DON1-H combine at CP2 with the offsite flows from the 215
Study and discharges to the existing natural wash to the east. A 100-year flowrate of 0.5 cfs (DON1-
D) will discharge to the drainage easement to the north, 2.5 cfs (DON1-C) will discharge out the
drainage easement to the south, and 81 cfs (CP2)will discharge to the existing natural wash. Please
note these flow rates are less than previously approved flow rates. See Figure PRO-1 in Appendix A.

ULTIMATE CONDITIONS

The ultimate conditions drainage patterns assume the project site and offsite parcels as fully developed.
The ultimate onsite flow patterns match the proposed condition flow patterns. The ultimate condition
flow rates are less than the proposed condition flow rates. This is due to Phase 2 of the 2715 Study
going from Newly Graded (CN of 78.2) to Residential — 20,000 sf lots (CN of 56.7). Therefore, all design
of flood protection facilities and finished floor elevations used the worst-case proposed condition flow
rates. Table 5 summarizes the HEC-1 results for ultimate conditions. See Figure ULT-1 in Appendix
A.
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Table 5: Ultimate Condition Flow Summa

BASIN 100-YR

COMB. PT (ac) (cfs)
**ANN 4.5 8 15
**OFF1P 4.7 4 11
*%CP1 - 12 26
ANN1 1.6 3 6
cP1 - 15 31
**ON2AP 28.2 0 7
**OFF3U 2.2 <1 <1
**OFF2P 9.2 3 13
*%CP2A - 3 18
**OFF4P 20.1 <1 4
**CP2B - 3 22
**ON1A 4.9 <1 1
*%CP2 - 3 23
**ON1B 18.1 <1 5
**HUAL-2 2.2 6 12
**CP3 - 8 33
**HUAL-1 1.3 3 5
DON1 225 <1 7
CcP2 - 11 42

HYDRAULIC CALCULATIONS

STREETS

The resulting street flow data is based on the flows generated during proposed conditions as the
proposed condition yields the highest flows. The resulting flow depths and velocities are presented in
Tables 6 and 7. Figure PRO-1 in Appendix A show the locations of the cross sections corresponding
to the calculations included in Tables 6. Pertinent reference material has been included in Appendix
D. The onsite normal depth sections and flow rates have been calculated from their respective tributary
subbasins and are presented in Table 7. Private drive aisles (36’) have been modeled as full street
sections with a normal crown, roll-type curb and gutter, and a 5-foot sidewalk on one side. The hydraulic
calculations can be found in Appendix C.
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Table 6: Proposed Condition Hydraulic Street Sections
FLOW

SECTION SL?PE Q100 DEPTH Vioo
(%) (cfs) (fps)
(ft)
ANN-1 3.55 34 0.60 5.93 3.56 16 0.48 5.39 2.59 27.50
HUAL-1 1.32 5 0.21 2.35 0.49 3 0.17 2.07 0.35 18.50
HUAL-2 1.95 75 0.53 5.35 2.84 18 0.31 3.74 1.16 11.50

Table 7: Proposed Condition Hydraulic Onsite Sections

CHANNEL FLOW

gggﬁg{l TRIBUTARY BASINS SLOPE Qioo DEPTH  VELOCITY
% (cfs) (ft) (ft/s)

ON1-A1 DON1-A 0.73 1 0.21 1.33 0.28
ON1-A2 DON1-A 0.63 1 0.21 1.25 0.26
ON1-B1 DON1-A+DON1-B 2.00 15 0.20 2.15 0.43
ON1-C1 | DON1-A+DON1-B+DON1-C |  3.04 25 0.10 2.28 0.23
ON1-C3 | DON1-A+DON1-B+DON1-C | 2.87 25 0.22 2.75 0.61

ON1-D DON1-D 3.00 05 0.12 2.69 0.32
ON1-E1 *HUAL1+DON1-E 1.50 6 0.31 2.58 0.80
ON1-F1 | *HUAL1+DON1-E+DONA-F | 4.12 7 0.28 3.95 1.11
ON1-F2 | *HUAL1+DON1-E+DONA1-F | _ 0.60 7 0.27 1.98 0.53
ON1-G DON1-G 1.64 1 0.19 1.85 0.35
ON1-H2A *CP3 3.87 75 0.55 7.71 4.24
ON1-H2B | **CP3+DON1-G+DON1-H 3.50 77 0.56 7.55 4.23
ON1-H4 CP2 0.50 81 0.75 4.48 3.36

Based on the calculated flow characteristics, the Manual criteria for depth (D) and velocity times
depth (V*D) during the 100-year storm event will be met.

The Manual criteria for a major roadway requires a 12-foot wide dry lane in addition to a dry center turn
lane in each direction for streets with a ROW greater than 80 feet during a 10-year storm event. The
street hydraulic sections show that dry-lane criteria will be met with the development of this site.

SWALES AND DRAINAGE EASEMENTS

There are two points for this project that discharge to existing private drainage easements to be
privately maintained. The north easement will convey 0.5 cfs (DON1-D) and the south easement will
convey 2.5 cfs (DON1-C) to the residential development to the east. Additional onsite drainage
easements will be required to convey offsite flow through the project site. Easements represented by
sections ON1-E2, ON1-B2, and ON1-C2 convey flow from the north half of Hualapai Way through the
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site to the drainage easements to the east. The easement analyzed by sections ON1-E2 will be 10-
feet wide, concrete lined, with 2% cross slopes. The easements analyzed by sections ON1-B2 and
ON1-C2 will be 30-feet wide, concrete lined, with 2% side slopes Easements represented by sections
ON1-H1 and ON1-H3 convey flow from the adjacent site to the west through the site to be discharged
in the existing natural wash to the east. These easements will also be 30-feet wide, concrete lined,
with 2% side slopes.

The hydraulic calculations can be found in Appendix C and the results are presented in Table 8. The
location of the sections are shown on Figures INT-1.

Table 8: Proposed Condition Hydraulic Easement Sections

CHANNEL o v FEOW  VELocTY Dv
SECTION  SLOPE DEPTH . I_S(I)Ii’IIEES
% (cfs)  (ft) (fts) ft2ls
ON1-B2 5.12 15 | 0.10 2.90 029 | Vv | 2% | 2%
ON1-C2 171 25 | 015 217 033 | Vv | 2% | 2%
ON1-E2 4.85 4 0.14 4.23 059 | V| 2% | 2%
ON1-H1 3.40 75 | 047 7.90 371 | V| 2% | 2%
ON1-H3 2.00 77 | 053 6.79 360 | V| 2% | 2%

FINISHED FLOOR ELEVATION

The Clark County Regional Flood Control District requirement for the finish floor elevation (FF) is that
it must be 18 inches above the centerline grade of the adjacent street or be elevated to twice the depth
of flow up to 18 inches above the water surface elevation (WSE). Additional criteria requires the finished
floor elevation to be a minimum 6 inches above adjacent upstream top of curb. The proposed finished
floor elevations have been elevated to or above at least twice the depth of flow in the adjacent drive
aisles. Additionally, the finished floors adjacent to the onsite drainage easements will be elevated 18
inches above the water surface elevation or the drainage easements will be separated from the lots
with a block wall that will be solid grouted. Please refer to the grading plans included in Appendix E. A
finished floor elevation table has been provided in Appendix C.
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CONCLUSIONS AND RECOMMENDATIONS

The proposed Ann Road and Hualapai Way development will not adversely impact the
surrounding areas in the 100-year and 10-year storm events. The development of this project site
is in compliance with the CCRFCD Hydrologic Criteria and Design Manual and Clark County criteria.

1.

This project is in compliance with the applicable drainage laws recognized by the State of
Nevada.

This project is in compliance with the CCRFCD’s “Master Plan Update” and will not conflict
with any Master Planned Facilities.

This project is in compliance with the CCRFCD’s “Hydrologic Criteria and Drainage Design
Manual’, with the exceptions noted in the study.

This project lies within FEMA-designated Flood Zone X. Therefore, the project is not currently
located in a FEMA-designated Special Flood Hazard Area.

The drainage facilities for this project have been designed to control and convey the onsite
runoff from the 100-year storm safely through the site to match existing drainage patterns. In
addition, they have been designed based upon generally accepted engineering practices and
in accordance with local requirements.

Homes to be constructed with this project will have adequate freeboard or solid grouted wall
protection from flows conveyed in the adjacent streets.

Runoff generated from, or conveyed by, the project will not adversely impact any downstream
properties or facilities.
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ULTIMATE FLOW SUMMARY TABLE
BASIN 1D/ COMB. pT, |_BASIN AREA | 10-YR FLOW | 100-YR FLOW
(ac) (cfs) (cfs)

**ANN 4.5 8 15
**QFF1P 4.7 4 11
**CP1 ] ») ”
ANN1 1.6 3 6
CP1 _ 15 31
*£ON2AP 28.2 0 7
**QFF3U 2.2 <1 <1
**OQFF2P 9.2 3 3
**CP2A ] 3 18
**QFF4P 20.1 <1 4
**CP2B . 3 2
**ON1A 4.9 <1 1
**CP2 ] 3 >3
**ON1B 18.1 <1 5
**HUAL-2 2.2 6 1
**CP3 _ 3 3
**HUAL-1 1.3 3 5
DON1 22.5 <1 7
CP2 ] 1 5

**Referenced/Revised from the 215 Study (PW# 20-11651)

ULTIMATE CONDITION
PRORATED FLOW SUMMARY
Ultimate Onsites
SUBBASIN| Qqqo (cfs) | AREA (ac) | CFS/ACRE
DON1 7 22.5 0.31
Ultimate Onsite Prorated Basins
SUBBASIN| Qqq (cfs) | AREA (ac) | CFS/ACRE
DON1-A 1 3.0 0.31
DON1-B 0.5 2.3 0.31
DON1-C 1 3.3 0.31
DON1-D 0.5 1.5 0.31
DON1-E 1 3.1 0.31
DON1-F 1 2.6 0.31
DON1-G 1 2.8 0.31
DON1-H 1 3.9 0.31
TOTAL 7 22.5 NA
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevation
(BFEs) and/or have been users are to consult
the Flood Profiles and Floodway Data tables contained within the Flood Insur-
ance Study (FIS) report that accompanies this FIRM. Users should be aware that
BFEs shown on the FIRM represent rounded whole-foot elevations. These BFEs
are intended for flood insurance rating purposes only and should not be used
as the sole source of flood elevation information. Accordingly, flood elevation
data presented in the FIS should be utilized in conjunction with the FIRM for
purposes of construction and/or fioodplain management.

Coastal Base Flood Elevation (BFEs) shown on this map apply only land-
ward of 0.0' North American Vertical Datum (NAVD). Users of this FIRM
should be aware that coastal flood elevations may also be provided in the
Summary of Stillwater Elevations table in the Flood Insurance Study report for
this community. Elevations shown in the Summary of Stillwater Elevations table
should be used for construction, and/or floodplain management purposes when
they are higher than the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance
Study report for this |unsdvcnan.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures” of
the Flood Insurance Study report for information on flood control structures
in this jurisdiction.

The projection used in the preparation of this map is Universal Tranverse
Mercator (UTM) Zone 11. The horizontal datum is NAD83, GRS1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences
do not affect the accuracy of the FIRM.

Flood elevations on this map are referenced to the North American Vertical
Datum of 1988. These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information
regarding conversion between the National Geodetic Vertical Datum of 1929
and the North American Vertical Datum of 1988, visit the National Geodetic
Survey website at www.ngs.noaa.gov or contact the National Geodetic Survey
at the following address:

Vertical Network Branch, N/CG13
National Geodetic Survey, NOAA
Silver Spring Metro Center 3
1315 East-West Highway

Silver Spring, Maryland 20910
(301) 713-3191

Toobtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at
WWW.Ngs.1023.gOV.

Base map information shown on this FIRM was provided in digital format by
Clark County Regional Flood Contral District. This information was converted
using Orthophotography, dated 1999 or newer, and GBF/DIME data. Segments
were digitized off of the orthophotography based on center of pavement.

Corporate limits shown on this map are based on the best data available
at the time of publication. Because changes due to annexations or de-annexations
may have occurred after this map was published, map users should contact
appropriate community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located.

An accompanying Flood Insurance Study report, Letters of Map Revision or
Letters of Map Amendment revising portions of this panel, and digital versions
of this PANEL may be available. Contact the FEMA Map Service Center at
the following phone numbers and Internet address for infomation on all related
products available from FEMA;

wwwj_emag_o_}msn

If you have questions about this map or questions concerning the National
Flood Insurance Program in general, please call 1-877-FEMA-MAP (1-877-336-
2627) or visit the FEMA website at www.fema.gov.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains
and floodways that were transferred from the previous FIRM may have been
adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance
Study report may reflect stream channel distances that differ from what is
shown on this map.

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
unique partnership between Clark County and the Federal Emergency
Management Agency (FEMAV. Clark County has developed a long-term approach of
floodplain management to decrease the costs associated with flooding. This
is demonstrated by the Clark County commitment to share and maintain floodplain
layers within their System Office (GISMO).

This DFIRM  reflects

+ Southern Nevada GIS -~ C

Clark County. The foundation of cooperation is the GIS Interlocal Agreements

formed between fourteen regional participants. In part, the agreements specify

that the Clark County GIS Management Office (GISMO) wil be responsible for
g a GIS data Southern Nevada GIS Metadata.

several  innovative  features. These include:

+ The GISMO’s go beyond g the GIS data
GISMO also maintains the Street Centerline Database used by 911 dispatch services,
This centerline database serves as the base map for this DFIR

DIGITAL DATA AVAILABILITY: http: .co.clark htm
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SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

4

The 1% annusl chance flood (100-yaar fload), also known ae the base flood, s the flood
ance of being equaled or exceeded in any given year. The Special

subject to flooding by the 1%  annual chance flood. Areas
AE, AH, A and VE. The Base

that has a
Flood Hazard Area is the area
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A9S,

Flood Elevation is the water surface elevation of the 1% annual chance flood.

ZONEA No base flood elevations determined.

ZONE AE Base flood elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); base flood
elevations determined.

ZONE AQ Flood depths of 1 to 3 feet (usually shest flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, velocities
also determined.

ZONE AR Area of special flood hazard formerly protected from the 1%  annual
chance flood event by a flood control system that was subsequently
docertificd: Zane AR indicates that the former flood control system is
eing restored to provide protetion from the 1% annual chance or
greotor lood svent.

ZONEA99  Area to be protected from 1% annual chance flood event by a Federal
ood protection system under construction; no base flood  elevations
determined.

ZONEV Coastal flood zone with velocity hazard (wave action); no base flood
elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); base flood elevations

determined.

The floodway s the channel of a stream plus any adjacent floodplain aroas that must be
kept free of encroachment so that the annual chance flood can be carried without
substantial increases in flood heights.

£

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood

with average depths of less than 1 foot or with drainage areas less than

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

1 square mile; and areas protected by levees from 1% annual chance
flood.

OTHER AREAS

ZONEX Areas determined to be outside the 0.2% annual chance floodplain.
ZONED Areas in which flood hazards are undetermined, but possible.
COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
\ N\ OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Floodplain Boundary
Floodway Boundary
Zone D Boundary

sossecscses

Coastal Barrier Boundary

§—— Boundary dividing Speoial Flood Hazard Areas of different
Base Flood Elevations, flood depths o velocities.

lansasascy it

Base Flood Elevation line and value; elevation in feet*

Base Flood Elevation value where uniform within zone;
elevation in feet

(EL 987)

“Referenced to the North American Vertical Datum of 1988

097907307, 3222°30"

Cross Section Line
Transect Line

Geographic_coordinates referenced to the North American
Datum of 1983 (NAD 83)

4276000M 1000-meter Universal Transverse Mercator grid values, zone 11
600000 FT 5000-foot grid ticks
DX5510¢ Bench mark (see explanation in Notes to Users section of
this FIRM panel).
eM1.5 River Mile

MAP REPOSITORY
Refer to Repository Listing on Index Map

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
AUGUST 16, 1995

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
September 27, 2002: to update corporate limits, to change base flood elevations, to add base
flood elevations, to add special flood hazard areas, to change special flood hazard areas, to
delete special flood hazard areas, to change zone designations, to add roads and road names,
to incorporate previously issued letters of map revision, to incorporate previously issued
letters of map amendment, and to change floodway.

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at (800) 638-6620.
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevation
(BFEs) and/or have been users are to consult
the Flood Profiles and Floodway Data tables contained within the Flood Insur-
ance Study (FIS) report that accompanies this FIRM. Users should be aware that
BFEs shown on the FIRM represent rounded whole-foot elevations. These BFEs
are intended for flood insurance rating purposes only and should not be used
as the sole source of flood elevation information. Accordingly, flood elevation
data presented in the FIS should be utilized in conjunction with the FIRM for
purposes of construction and/or floodplain management.

Coastal Base Flood Elevation (BFEs) shown on this map apply only land-
ward of 0.0’ North American Vertical Datum (NAVD). Users of this FIRM
should be aware that coastal flood elevations may also be provided in the
Summary of Stillwater Elevations table in the Flood Insurance Study report for
this community. Elevations shown in the Summary of Stilwater Elevations table
should be used for construction, andlor floodplain management purposes when
they are higher than the elevations shown on this FIRM.

of the d at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance
Study report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 “Flood Protection Measures” of
the Flood Insurance Study report for information on flood control structures
in this jurisdiction.

The projection used in the preparation of this map is Universal Tranverse
Mercator (UTM) Zone 11. The horizontal datum is NAD83, GRS1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences
do not affect the accuracy of the FIRM.

Flood elevations on this map are referenced to the North American Vertical
Datum of 1988. These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information
regarding conversion between the National Geodetic Vertical Datum of 1929
and the North American Vertical Datum of 1988, visit the National Geodetic
Survey website at www.ngs.noaa.gov or contact the National Geodetic Survey
at the following address:

Vertical Network Branch, N/CG13
National Geodetic Survey, NOAA
Silver Spring Metro Center 3
1315 East-West Highway

Silver Spring, Maryland 20910
(301) 713-3191

To obtain current elevation, description, and/or location information for benchmarks
shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at
www.ngs. gov.

Base map information shown on this FIRM was provided in digital format by
Clark County Regional Flood Control District. This information was converted
using Orthophotography, dated 1999 or newer, and GBF/DIME data. Segments
were digitized off of the orthophotography based on center of pavement.

Corporate limits shown on this map are based on the best data available
at the time of publication. Because changes due to annexations or de-annexations
may have occurred after this map was published, map users should contact
appropriate community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located.

An accompanying Flood Insurance Study report, Letters of Map Revision or
Letters of Map Amendment revising portions of this panel, and digital versions
of this PANEL may be available. Contact the FEMA Map Service Center at
the following phone numbers and Internet address for infomation on all related
products available from FEMA;

Phone: 800-358-9616
FAX: 800-358-9620
www.fema.gov/msc

If you have questions about this map or questions concerning the National
Flood Insurance Program in general, please call 1-877-FEMA-MAP (1-877-336-
2627) or visit the FEMA website at www.fema.gov.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains
and floodways that were transferred from the previous FIRM may have been
adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance
Study report may reflect stream channel distances that differ from what is
shown on this map.

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
unique  partnership between Clark County and the Federal Emergency
Management Agency (FEMA). Clark County has developed a long-term approach of
floodplain management to decrease the costs associated with flooding. This
is demonstrated by the Clark County commitment to share and maintain floodplain
layers within their System Office (GISMO).

This DFIRM  reflects  several innovative features. These include:

+ Southern

Clark County. The foundation of cooperation is the GIS Interlocal Agreements

formed between fourteen regional participants. In part, the agreements specify

that the Clark County GIS Management Office (GISMO) will be responsible for
IS data and Southern Nevada GIS Metadata.

+ The GISMO’s go beyond the GIS data
GISMO also maintains the Street Centerline Database used by 911 dispatch services,
This centerline database serves as the base map for this DFIRM.

DIGITAL DATA AVAILABILITY: lark.n htm
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[:l SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that hos o 1% chanoa of being equsled of exceeded in any given year. The Special
Flogd Hazard Area is tho area subject to flooding by the 1%~ annual chance flood. Areas
of Special Flood Hazard include Zones A, AE, AO, AR, A99, V, and VE. The Basc
Boon Svation e wator cunface dhovation o the 1% el chanco flood.

ZONEA No base flood elevations determined.
ZONE AE Base flood elevations determined.
ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); base flood

elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually shest flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, velocities
also determined.

ZONE AR Area of special flood hazard formerly protected from the 1% annual
chance flood event by a flood control system that was subsequently
decertified. Zone AR indicates that the former flood control system is
being restored to provide protection from the annual chance or
greater flood event.

ZONE A99 o be protected from 14  annual chance flood event by a Federal

flood protection system under construction; no base flood elevations

determined.

ZONEV Coastal flood zone with velocity hazard (wave action); no base flood
elevations determined.

ZONEVE Coastal flood zone with velocity hazard (wave action); base flood elevations

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

£

ZONEX Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than

1 square mile; and areas protected by levees from 1% annual chance
flood.
ZONEX Areas determined to be outside the 0.2% annual chance floodplain.

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

OTHER AREAS

ZONED Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)
CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
Floodplain Boundary

Floodway Boundary
Zone D Boundary

Coastal Barrier Boundary

4 Boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or velocities.

513

Base Flood Elevation line and value; elevation in feet*

(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet”

*Referenced to the North American Vertical Datum of 1988

97°07'30%, 32°2230"

Cross Section Line
Transect Line

Geographic_coordinates referenced to the North American
Datum of 1983 (NAD 83)

4276000M 1000-meter Universal Transverse Mercator grid values, zone 11
600000 FT 5000-foot grid ticks
DX5510¢ mark (see explanation in Notes to Users section of
e Bt panel)
oeM1.5 River Mile

MAP REPOSITORY
Refer to Repository Listing on Index Map.

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
AUGUST 16, 1995

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
Soptember 27, 2002: to update corporate limits, to change base flood elevations, to add base
flood elevations, to add special flood hazard areas, to change special flood hazard areas, to
delete special flood hazard areas, to change zone designations, to add roads and road names,
to incorporate previously issued letters of map revision, to incorporate previously issued
letters of map amendment, and to change floodway.

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

o determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at (800) 638-6620.

MAP SCALE 1" = 2000"
1000 O

PANEL 1750 E

FIRM

FLOOD INSURANCE RATE MAP
CLARK COUNTY,
NEVADA AND
INCORPORATED AREAS

PANEL 1750 OF 4090

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
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D s E— Lo | Flow |t ot | T | Sope | | B! | sus FellyDescrpion g | Fow | e et | Ve | oo || 2| e FlltyDecrpion g | Fow |t il I R
(sq.mi.) (%) * (sq.mi.) (%)™ (sq.mi.) (%)™
ANRB ANN ROAD CHANNEL WEST - RAINBOW GOEC GOWAN NORTH - EL CAPITAN BRANCH GONO GOWAN NORTH SYSTEM
0000 E |9'X6'RCB 167 817 CNW2BS5-C WEST3 0.99 0.30 0100 P [10'X6'RCB 1320 321 CEAFR-C GOW3A 1.21 0.76 0436 P |8'X6'RCB 1320 607 CEAHW-C GOW3A 1.50 1.14
0028 E 11'X5'RCB 1140 817 CNW2B5-C WEST3 0.99 0.23 0126 P 10'X7'RCB 1320 290 CTRFR-C GOW3A 0.96 0.38 0461 P 8'X 7'RCB 1320 508 CTRHW-C GOW3A 121 0.38
0050 E |10'X3'RCB 1240 517 CNW2A3-C WEST3 0.63 0.35 0152 P |7'X6'RCB 1320 238 CARFP-C GOW3A 0.70 0.77 0486 P |7'X5'RCB 1320 400 CADHW-C GOW3A 0.90 0.76
ANWE ANN ROAD CHANNEL WEST 0176 P 78" RCP 1320 190 CCPFR-C GOW3A 0.46 1.15 0511 P 6' X 5'RCB 1320 326 CCPHW-C GOW3A 0.60 1.14
0290 E |8'X8RCB 2050 817 2CNW2B5C CWEST3 0.99 0.70 GOL2 GOWAN LONE MOUNTAIN SYSTEM-BRANCH 2 GOOF GOWAN OUTFALL FACILITIES
0327 E 6' X 6'RCB 2360 135 RCHODB WEST3 461 0.87 0000 E 5'X 4'RCB 150 359 CRBW GOW3A 0.36 14.60 0511 E 8'X 5'RCB 8390 740 CPT6B-C GOW3B 1.08 0.50
0371 E |6'X6'RCB 760 135 RCHODB WEST3 461 0.34 0003 E |66"RCP 607 359 CRBW GOW3A 0.36 1.97 0531 E |8'X5'RCB 1300 523 GWNNDB GOWSA 68.55 0.50
0385 E 54" RCP 1950 135 RCHODB WEST3 4.61 117 0014 E 84" RCPC @ ALEXANDER 125 359 CRBW GOW3A 0.36 4.00 0551 E 72" RCP 524 523 GWNNDB GOW5A 68.55 0.62
CNWE CENTENNIAL PKWY CHANNEL WEST GOL3 GOWAN LONE MOUNTAIN SYSTEM-BRANCH 3 0773 E |60"RCP 803 255 LV30-C GOW3A 0.42 140
0195 E (CONC CHNL 36'W 9'D 0:1 8S 1130 3771 CNW3B3-C WEST3 5.64 0.60 0000 E 2:10'X 10' RCBC @ BELTWAY 500 3713 CLMT5 GOW3A 7.83 339 0775 E 60" RCP 1300 255 LV30-C GOW3A 0.42 1.00
0200 E  |CONC CHNL 36'W 9'D 0:1 SS 1340 3523 CNW2D4-C WEST3 5.14 1.00 0010 E  |CONC CHNL 20'W 10'D 0:1 SS 3037 3277 CRCLMT1R GOW3A 7.31 278 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
0226 E 2: 18' X 8.5'RCBC @ RIO VISTA 100 3523 CNW2D4-C WEST3 5.14 0.51 GOL5 (GOWAN LONE MOUNTAIN SYSTEM-BRANCH 5 0140 E (CONC CHNL 10'W 5'D 0:1 SS 2155 475 CDMNA1 WEST3 0.43 1.65
0241 E  |CONC CHNL 36'W 9.5'D 0:18S 405 3523 CNW2D4-C WEST3 5.14 0.51 0000 E |6'X5'RCB 309 421 uvB2 GOW3A 033 769 RCHB RANCHO ROAD SYSTEM - BELTWAY
0251 E (CONC CHNL 36'W 9'D 0:1 8S 575 3234 CNW2D3-C WEST3 464 0.51 0006 E CONC CHNL 6'W 5'D 0:1 SS 740 421 uvB2 GOW3A 0.33 3.85 0000 E 2:12' X 8.5'RCAP 1700 1766 CNW1C-w* WEST3 3.91 0.63
0271 E  |CONC CHNL 32'W 10'D 0:1 S 229 3234 CNW2D3-C WEST3 4.64 0.51 0020 E |6'X5' RCBC @ ALEXANDER RD 615 421 uvB2 GOW3A 033 2.08 0034 E  |CONC CHNL 21'W8'D 0:1 SS 1000 1766 CNW1C-W WEST3 391 1.19
0274 E 32' X 10' RCBC @ TENAYA 142 3234 CNW2D3-C WEST3 464 0.51 0032 E CONC CHNL 6'W 5'D 0:1 SS 1756 421 UvB2 GOW3A 0.33 1.67 0053 E 2: 12' X 8' RCBC @ SOUTH RAMP CONNECTOR 85 1465 CDW1C1-C WEST3 3.55 1.40
0277 E  |CONC CHNL 32W9'D 0:1 SS 579 3234 CNW2D3-C WEST3 4.64 0.64 GOLM GOWAN LONE MOUNTAIN SYSTEM 0054 E  |CONC CHNL 21'W8'D 0:1 SS 432 1465 CDW1C1-C WEST3 3.55 151
0287 E (CONC CHNL 32'W 8'D 0:1 8S 865 2992 CNW2B2-C WEST3 3.83 1.59 0000 E 78" RCP 2590 278 CLV15-C GOW4A 11.09 1.80 0062 E TRANSITION STRUCTURE 130 1465 CDW1C1-C WEST3 3.55 151
0301 E 215X T7'RCB 1738 2992 CNW2B2-C WEST3 383 1.30 0049 E |6'X5'RCB 585 218 CLV15-C GOW4A 11.09 187 0065 E |24 X7'RCB 480 1465 CDW1C1-C WEST3 355 0.30
0304 E 22' X 7'RCB 3410 2992 CNW2B2-C WEST3 3.83 1.85 0060 E 66" RCP 817 278 CLV15-C GOW4A 11.09 240 0074 E 24' X 6'RCB 50 1414 CNWBC6-C WEST3 341 0.30
G095 GOWAN OUTFALL - U.S. 95 CHANNEL 0075 E |60"RCP 1385 218 CLV15-C GOW4A 11.09 255 0075 E  |20'X6'RCBC @ BELTWAY 428 1414 CNWBC6-C WEST3 341 281
0000 P (CONC CHNL 12'W 4'D 2:1 88 2640 318 GD17BG-C GOW3A 0.36 0.30 0101 E 54" RCP 700 184 LMTNDB GOW4A 10.74 174 0083 P 20' X 4'RCB 950 1414 CNWBC6-C WEST3 341 249
0050 P |CONC CHNL 12W 4'D 2:1 SS 2450 318 GD17BG-C GOW3A 0.36 0.30 0115 E |48"RCP 1799 184 LMTNDB GOW4A 10.74 3.08 0101 P |CONC CHNL 20'W 5'D 0:1 SS 980 1414 CNWBC6-C WEST3 341 238
GOAL (GOWAN OUTFALL - ALEXANDER ROAD FACILITIES 0140 E |42"RCP 438 184 LMTNDB GOW4A 10.74 1.60 0120 E 20' X 6' RCBC @ GRAND MONTECITO 120 1414 CNWBC6-C WEST3 341 1.00
0168 P [10'X7'RCB 4200 829 CPT2B2 GOW3A 232 0.50 0142 E |48"RCP 348 184 LMTNDB GOW4A 10.74 214 0122 P |CONC CHNL 16'-20'W 6'D 0:1 SS 350 1414 CNWBC6-C WEST3 3.41 1.84
0247 P (CONC CHNL 12W 5.5'D 2:1 S8 2640 574 CGD20BMC GOW3A 2.02 0.30 0144 E 66" RCP 196 184 LMTNDB GOW4A 10.74 5.44 RCHO RANCHO ROAD SYSTEM
GOBU GOWAN NORTH - BUFFALO BRANCH 0145 E |66"RCP OUTLET 378 184 LMTNDB GOW4A 10.74 0.90 0000 E  |60"RCP W/ 36" ORIFICE PLATE 1183 135 RCHODB WEST3 461 074
0000 E 2:12'X 6'RCB 1705 421 CGD14CBC GOW3A 252 0.20 0146 E 888 AC-FT LONE MOUNTAIN DETENTION BASIN 6518 LMTNIN GOW3B 6.43 0025 E 321 AC-FT RANCHO ROAD DETENTION BASIN 2057 RCHOIN WEST3 461
0032 E |2:12X5'RCB 1248 343 CGD14AAC GOW3A 229 025 0147 E 36,000 CFS PMF SPILLWAY 36000 LMTNIN GOW3B 6.43 0027 E 18,000 CFS PMF SPILLWAY 18000 RCHOIN WEST3 461
0058 E 2: 11'X 4'RCB 1398 301 CGD17AAC GOW3A 187 0.25 0150 E DROP STRUCTURE 481 5731 CGABW GOW3B 549 0050 E ENERGY DISSIPATOR 65 240 CNW1A4-C WEST3 0.50
0085 E [11'X5'RCB 1356 41 CGD17ABC GOW3A 149 025 0162 E |28 X8 RCBC @ HUALAPAI 625 5731 CGABW GOW3B 5.49 1.86 0052 E  |CONC CHNL 10'W 10'D 0:1 8S 15 240 CNW1A4-C WEST3 0.50 173
0112 E 8'X 5'RCB 1380 180 CGD20ACC GOW3A 112 0.65 0174 E (CONC CHNL 28'W 8'D 0:1 SS 2715 5532 CCLMT5 GOW3B 5.19 320 0054 E 10'X5'RCB 115 240 CNW1A4-C WEST3 0.50 0.50
0136 E |5'X5'RCB 2740 72 GD24AA-C GOW3A 0.44 0.50 0226 E  |10'X10'RCBC @ BELTWAY 246 2246 CuvB2 GOW3A 167 250 0056 E [10'X5'RCB 805 240 CNW1A4-C WEST3 0.50 049
GOBW GOWAN BELTWAY WEST 0230 E [10'X10'RCB 290 1931 CLMT3 GOW3A 1.34 250 0071 E |72"RCP 3126 240 CNW1A4-C WEST3 0.50 1.80
0000 E [48"RCP 2527 15 LMBWDB GOW4A 10.81 437 0236 E  |CONC CHNL 15'W 8'D 0:1 SS 869 1931 CLMT3 GOW3A 1.34 3.69
0048 E 72" RCP 131 115 LMBWDB GOW4A 10.81 2.21 GOLO (GOWAN OUTFALL - LONE MTN. ROAD BRANCH
0051 E |72"'RCP OUTLET 1522 15 LMBWDB GOW4A 10.81 0.30 0275 E |8'X6'RCB 3000 580 CPT3AA2 GOW3A 117 1.04
0052 E 589 AC-FT LONE MOUNTAIN-BELTWAY DETENTION BASIN 5316 CLMBW1 GOW3B 3.64 0332 E 8' X 6'RCB 150 492 CC3AA1 GOW3A 1.02 1.90
0082 E  |17,100 CFS PMF SPILLWAY 17100 CLMBW1 GOW3B 3.64 GONO GOWAN NORTH SYSTEM
0097 E 60" RCP 375 660 UvB1-1 GOW3A 0.37 8.06 0000 E 8' X 8' RCB OUTLET 184 523 GWNNDB GOWS5A 68.55 0.51
0100 E  |ENERGY DISSIPATOR 162 660 UvB1-1 GOW3A 037 50.00 0001 E |8 X8 RCBOUTLET 156 523 GWNNDB GOWSA 68.55 0.63
0103 E 42" RCP 92 660 UvB1-1 GOW3A 0.37 7.00 0006 E 30,780 CFS PMF SPILLWAY 30780 CCLv43-C* GOW4B 11.91
0106 E  |8'X 8 RCB CONNECTOR PIPE UNDER LONE MOUNTAIN 699 025 0008 E  |921 AC-FT GOWAN NORTH DETENTION BASIN 2599 CCLv43-C* GOW4B 11.91
0128 E 20' X 10'RCB 100 3589 CWRBW1 GOW3B 241 25.00 0009 E 3:13'X 8'RCB 1662 2281 CLVv43-C GOW4B 11.22 0.62
0132 E [14'X9'RCB 648 3156 CHLBW1-C GOW3A 5.83 127 0012 E  |CONC CHNL 30'W 8-9.5'D 0:1 SS 2665 2131 CCLV36-C GOW4B 853 118
0156 E 14'X9'RCB 1182 3156 CHLBW1-C GOW3A 5.83 2.89 0062 E BRIDGE 30'W 8.5'D @ CIMARRON 80 1912 CCLV15-C GOW4B 8.02 0.30
0183 E [14'X9'RCB 3414 3156 CHLBW1-C GOW3A 5.83 177 0063 E  |CONC CHNL 30'W 8.5-10'D 0:1 SS 2302 1912 CCLV15-C GOW4B 8.02 1.00
0227 E 10'X 8'RCB 739 1823 CEFPOA2 GOW3A 4.94 278 0110 E 2: 12' X 8' RCAC @ ALEXANDER 547 1392 CHAFR2-C GOW3B 6.26 1.00
GOBX GOWAN BOX CANYON 0117 E |2:12'X8'RCAP 424 1392 CHAFR2-C GOW3B 6.26 1.10
0000 E 66" RCP 258 696 LWBW1 GOW3A 047 10.00 0124 E (CONC CHNL 24'W 9'D 0:1 SS 887 1392 CHAFR2-C GOW3B 6.26 1.36
0005 E  |ENERGY DISSIPATOR 206 696 LWBW1 GOW3A 047 39.00 0141 E  |CONC CHNL 24'W 9-10.5'D 0:1 SS 2064 1367 CCRSFR-C GOW3B 6.12 0.59
0009 E 6' X 4'RCB 95 696 LWBW1 GOW3A 047 472 0181 E BRIDGE 30'W 7'D @ CRAIG 142 1367 CCRSFR-C GOW3B 6.12 0.65
0015 P |66"RCP 6783 39 BOXDET GOW3A 34 6.55 0183 E  |CONC CHNL 22'W 8-10.6'D 0:1 SS 2193 1185 CRSFR-C GOW3B 5.19 072
GODU GOWAN NORTH - DURANGO BRANCH 0225 E (CONC CHNL WIDTH VARIES DEPTH VARIES 0:1 SS 508 1144 CCLWFR-E GOW3B 4.54 1.05
0000 E |12 X6'RCB 2629 905 CLV14-C GOW3A 1.40 091 0230 E [13X5'RCB 256 766 CLWFR-W GOW3B 246 278
0050 E 9' X 6'RCB 865 681 CLV20-C GOW3A 0.98 1.50 0234 E 12'X6'RCB 2010 766 CLWFR-W GOW3B 246 1.67
GOEC GOWAN NORTH - EL CAPITAN BRANCH 0272 E [10'X6'RCB 2797 766 CLWFR-W GOW3B 246 3.15
0000 E 10'X 8'RCB 1436 474 CWRJS-C* GOW3A 1.95 1.07 0325 E 15'X7'RCB 291 749 CCWRHW-C GOW3B 2.34 4.20
0026 E [10'X7'RCB 1330 474 CWRJS-C GOW3A 1.95 0.82 0335 E [15XT7'RCB 529 749 CWRHW-C GOW3A 234 0.40
0051 E 10'X7'RCB 1290 439 CHLFR-C GOW3A 1.69 1.06 0350 P 10'X6'RCB 3473 749 CWRHW-C GOW3A 2.34 0.88
0076 E 10'X7'RCB 1335 392 CARFR-C GOW3A 145 0.54 0411 P 10'X6'RCB 1320 679 CARHW-C GOW3A 1.84 0.76
*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 tributary 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.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e. HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
REGIONAL FLOOD 2018 LAS VEGAS VALLEY | L |ID (Facilty identifier A8 - ; Consiclon Features NATKIN S
CONTROL DISTRICT FLOOD CONTROL E Parent Stream Name Existing Facility Bottom Width.............. w  Castin Place Concrete Pipe .. CIPCP Reinforced Concrete Arch Culvert. RCAC
— : MASTER PLAN UPDATE G Stream Name Proposed or Modified Facility... Corrugated Metal Arch Pipe Culvert. ... CMAP Reinforced Concrete Box.. RCB Member of the SNC-Lavalin Group
g | Mie 0po Contingency Level Depth....c.vvereeeeeiane D Corrugated Metal Pipe Culvert........................... CMPC Reinforced Concrete Box Culvert......... RCBC ;
| ‘C FACILITY INVENTORY N Distance Above Confluence Category A........cccceevereeeas _ ' High Density Polyethylene : - HDPE Reinforced Concrete Pipe................. @ R
with Parent Stream (Miles) Category B........ccoovvvveeeennen. Side Slope, H:V.......... SS  Horizontal Elliptical Reinforced Concrete Pipe........ HERCP  Reinforced Concrete Pipe Culvert. g
FIGURE F-17 D Miles in Hundredths Reinforced Concrete Arch Pipe...........coccevuiiiianne RCAP

Storm Sewer Pipe
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March 10, 2021

Mr. Chris Johnson

Vegas Capital Ventures, LLC
P.O. Box 94313

Las Vegas, Nevada 89193

RE: 21-0017-VAR1 AND 21-0017-TMP1
PLANNING COMMISSION MEETING OF MARCH 8, 2021

Dear Applicant:

The Planning Commission at a regular meeting held on March 9, 2021 voted
to APPROVE the following Land Use Entitlement project requests on 25.93
acres on the southeast corner of Ann Road and Hualapai Way (APN 125-31-
101-001), R-E (Residence Estates) Zone, Ward 6 (Fiore).

21-0017-VAR1 - VARIANCE - TO ALLOW STUB STREETS WHERE CUL-
DE-SACS ARE REQUIRED AND RURAL STREET STANDARDS FOR ANN
ROAD, HUALAPAI WAY AND EULA STREET.

21-0017-TMP1 - TENTATIVE MAP - ANN & HUALAPAI - FOR A
PROPOSED 40-LOT SINGLE-FAMILY RESIDENTIAL SUBDIVISION.

This approval is subject to the following conditions:
21-0017-VAR1 CONDITIONS
Planning

1.  Approval of and conformance to the Conditions of Approval for
Tentative Map (21-0017-TMP1) shall be required, if approved.

2. AVariance is hereby approved to allow stub street terminations where
cul-de-sacs are required.

3. This approval shall be void two years from the date of final approval,
unless exercised pursuant to the provisions of LVMC Title 19.16. An
Extension of Time may be filed for consideration by the City of Las
Vegas.

4. All necessary building permits shall be obtained and final inspections
shall be completed in compliance with Title 19 and all codes as
required by the Department of Building and Safety.
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These Conditions of Approval shall be affixed to the cover sheet of any plan set
submitted for building permit.

All City Code requirements and design standards of all City departments must be
satisfied, except as modified herein.

Public Works

7.

In accordance with Title 19.02.025.F, the applicant shall make an improvement
contribution equal to 100% of the City's bond estimate costs for deferred
improvements on Hualapai Way and 50% of the City’s bond estimate costs for all
deferred improvements on Eula Street based on the Regional Transportation
Commission’s (RTC) rural standards. If all RTC standards are followed, no deferral
contribution is required.

Prior to the issuance of permits, sign a Covenant Running with Land agreement for
the possible future installation of half-street improvements per City Standards
(including curb and gutter, sidewalks, streetlighting, permanent paving and possibly
fire hydrants and sewers) on Eula Street and Hualapai Way adjacent to this site.
The Covenant agreement must be recorded with the County Recorder and a copy
of the recorded document must be provided to the City prior to the release of this
parcel map for recordation.

21-0017-TMP1 CONDITIONS

Planning

1.

Approval of the Tentative Map shall be for no more than four (4) years. If a Final
Map is not recorded on all or a portion of the area embraced by the Tentative Map
within four (4) years of the approval of the Tentative Map, this action is void. '

Approval of Variance (21-0017-VAR1) shall be required, if approved.

Street names must be provided in accordance with the City's Street Naming
Regulations.

The applicant shall provide a letter from Republic Services stating the proposed
residential subdivision with stub streets will be serviced prior to the issuance of a
building permit.

A fully operational fire protection system, including fire apparatus roads, fire hydrants
and water supply, shall be installed and shall be functioning prior to construction of
any combustible structures.
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In conjunction with creation, declaration and recordation of the subject common-
interest community, and prior to recordation of the Covenants, Codes and
Restrictions (“CC&R”), or conveyance of any unit within the community, the
Developer is required to record a Declaration of Private Maintenance Requirements
(‘DPMR”) as a covenant on all associated properties, and on behalf of all current
and future property owners. The DPMR is to include a listing of all privately owned
and/or maintained infrastructure improvements, along with assignment of
maintenance responsibility for each to the common interest community or the
respective individual property owners, and is to provide a brief description of the
required level of maintenance for privately maintained components. The DPMR
must be reviewed and approved by the City of Las Vegas Department of Field
Operations prior to recordation, and must include a statement that all properties
within the community are subject to assessment for all associated costs should
private maintenance obligations not be met, and the City of Las Vegas be required
to provide for said maintenance. Also, the CC&R are to include a statement of
obligation of compliance with the DPMR. Following recordation, the Developer is to
submit copies of the recorded DPMR and CC&R documents to the City of Las Vegas
Department of Field Operations.

All development is subject to the conditions of City Departments and State
Subdivision Statutes.

Public Works

8.

10.

A Vacation of Patent Easements for the north half of the Hammer Lane alignment
shall record concurrent with or subsequent to the recordation of a Final Map for this
site.

Dedicate 50 feet of right-of-way for Ann Road, 40 feet for Hualapai Way, with 10 feet
of additional right-of-way for the right tumn lane, and a 30-foot half street width for
Eula Street. Additionally, dedicate a 25-foot radius at the southeast and southwest
corners of Ann Road and Eula Street and at the southeast corner of Hualapai Way
and Ann Road along with a Traffic Signal Chord Easement.

Construct all incomplete half street improvements on Ann Road, Hualapai Way, and
Eula Street adjacent to this site per Regional Transportation Commission Standards
244.10, 244.11, and 244.12 and in compliance with 20-0017-VAR1. Modifications
on Eula Street may be approved administratively to place improvements where
legally able (abutting Assessor's Parcel Number 125-31-1 01-007).
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11.

12.

13.

14.

15.

Private streets shall be granted as “Public Sewer and Drainage Easements to be
Privately Maintained” on the Final Map for this site. Public Sewer and Public
Drainage Easements overlying Common Elements “G” and “E” shall be granted on
the Final Map for this site. No structures, and no trees or vegetation taller than three
feet shall be allowed within any Public Sewer Easements.

Coordinate with the Sanitary Sewer Section of the Department of Public Works to
connect to public sewer in Washburn Avenue as there is not enough capacity in
Fisher Lane. Prior to the issuance of any permits, obtain a grant by separate
document for a minimum 20’ wide Public Sewer Easement centered over the
proposed sewer line on Assessor Parcel #125-31-101-007, or alternatively, if a
patent reservation exists and is proposed to be used for this purpose, provide all
necessary documentation and material needed to file and obtain a Declaration of
Utilization of said patent reservation.

A working sanitary sewer connection shall be in place prior to final inspection of any
units within this development. Full permanent improvements on all major access
streets, including all required landscaped areas between the perimeter wall and
adjacent public street, shall be constructed and accepted by the City prior to
issuance of any building permits beyond 50% of all units within this development.
All off-site improvements adjacent to this site, including all required landscaped
areas between the perimeter walls and adjacent public streets, shall be constructed
and accepted prior to issuance of building permits beyond 75%. The above
thresholds notwithstanding, all required Improvements shall be constructed in
accordance with Title19.02.130.

All landscaping shall be situated and maintained so as to not create sight visibility
obstructions for vehicular traffic at all development access drives and abutting street
intersections.

A Drainage Plan and Technical Drainage Study must be submitted to and approved
by the Department of Public Works prior to the issuance of any building or grading
permits or submittal of any construction drawings, whichever may occur first.
Provide and improve all drainageways recommended in the approved drainage
plan/study. The developer of this site shall be responsible to construct such
neighborhood or local drainage facility improvements as are recommended by the
City of Las Vegas Neighborhood Drainage Studies and approved Drainage
Plan/Study concurrent with development of this site.
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16. The approval of all Public Works related improvements shown on this Tentative Map
is in concept only. Specific design and construction details relating to size, type
and/or alignment of improvements, including but not limited to street, sewer and
drainage improvements, shall be resolved prior to approval of the construction plans

by the City. No deviations from adopted City Standards shall be allowed unless
specific written approval for such is received from the City Engineer prior to the
recordation of a Final Map or the approval of subdivision related construction plans,
whichever may occur first. Approval of this Tentative Map does not constitute
approval of any deviations. If such approval cannot be obtained, a revised Tentative
Map must be submitted showing elimination of such deviations.

This action by the Planning Commission on March 9, 2021 is final unless a written appeal
is filed with the City Clerk within ten days of the date of the Planning Commission’s decision
as allowed by code or there is areview action filed by the City Council within
the same time period. For additional information on appeals or review requests submitted
please access https://www.lasvegasnevada.gov/Business/Permits-Licenses/Building-
Permits/Permit-Application-Status, or contact the Department of Planning and
Development at 702.229.6301 after March 22, 2021. No building permits or business
licenses related to these items shall be issued prior to the expiration of the required ten day
waiting period, or until any filed appeal is resolved pursuant to LVMC Title 19.18.
Sincerely,

Sincerely,

Eric McCammond
Senior Management Analyst
Case Planning Division

EM:nl
CC:

Ms. Angela Pinley, PE

Richmond American Homes

7770 S. Dean Martin Drive, Ste. 308
Las Vegas, Nevada 89139

Mr. Eric Hopkins, PE
Kimley-Horn

6671 Las Vegas Blvd, South
Las Vegas, Nevada 89119




Appendix B — Hydrologic Calculations

Figure 513
Figure 506
Figure 503
Table 501
Table 502
Table 503

McCarran Airport Rainfall Area

100-Year 6-Hour Rainfall Depth-Duration-Frequency
10-Year 6-Hour Rainfall Depth-Duration-Frequency
Precipitation Adjustment Ratios

Six-hour Depth-Area Reduction Factors

Six-hour Storm Distributions

Table 602 page 1 of 4 Runoff Curve Numbers (Urban Areas)

Table 602 page 4 of 4 Runoff Curve Numbers (Semiarid Rangelands)
Table 602A Runoff Curve Numbers-Residential Districts

Adjusted Precipitation Depth Calculation

USDA NRCS Custom Soils Resource Report for Las Vegas Valley
Curve Number Calculations

Proposed and Ultimate Condition Standard Form 4

Proposed Condition HEC-1 Output

Ultimate Condition HEC-1 Output



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS '
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 East = 1-10,17-18
Notes: Revision oare }
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency 1
values in the McCarran Airport Rainfall Area. 1
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency 1

values on the McCarran Airport Rainfall Area.

"WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988

FIGURE 513
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RAINFALL DEPTH-DURATION-FREQUENCY
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(DEPTHS IN TENTHS OF INCHES)

c
2 g ’ 1 0 20 020 2 22 22 24
24 l
9f s
26 5
3 o RNGE 126
3 36 57 38 9 62 83 64 65 3 2?0 !
- - iy - ol - %Fd Stendord

I zqs Parallel

F(— L M ide,o
\r .

ME0 7 T -

/ / 2: 7/
1 }6 3 \ I/é;)\ 22 Moana ﬁ /AJI
° AT NEFH\E
18 ’ B\ N ‘ / o \ V) 7
gt (0 .‘é/ﬁ[ﬂﬂ . 2
INEREAY A D NI §
NNl == %
NS N E TN -
NN

2P -
ar=ig

N\ 0\ %zs
» N
‘\ E__ l ? 27
24 ZBQ . [
DHIEETES
\V/ \
2NN
\\‘

Revision Date

7 McCarran Ajrport rainfall
///A area. See Figure 513.
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"WRC REFERENCE:
ENGINEERING NOAA ATLAS 2, VOLUME VII NEVADA, 1973 | FIGURE 506
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RAINFALL DEPTH-DURATION-FREQUENCY ]
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
— -]
PRECIPITATION ADJUSTMENT RATIOS
Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year - 1.16
10-year 1.24
25-year 1.33
50-year 1.39
100-year 1.43
NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.
2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratios.
Tables 505 and 506 require no adjustments.

Revision Dare I
|
|
|

REFERENCE:
USACE, Los Angeles District, 1988 TABLE 501
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SIX HOUR DEPTH-AREA REDUCTION FACTORS

Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
10.0 1.00|
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

514,

than 200 square miles.

NOTES: 1. A graphical representation of these factors is presented in Figure

2. Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater

Revision Dazre

| REFERENCE:
USACE, Los Angeles District, 1988

[TABLESO2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time :

(In Minutes) |SDN3 SDN4 SDN5 (In Minutes) | SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 57 5.8 5.9 195 40.9 46.2 51.4
15 7.0 7.5 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 124 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 275 92.6 90.8 88.9
95 18.1 211 241 280 93.7 92.4 91.0

100 19.0 22.0 25.0 285 95.0 94.4 93.8

105 19.7 22.8 259 290 97.0 96.8 96.6

110 19.9 23.2 26.5 295 97.6 97.3 97.0

115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 246 29.0 305 98.5 98.2 97.9

125 204 25.2 30.0 310 98.7 98.4 98.1

130 214 26.0 30.5 315 98.9 98.6 98.3

135 229 26.9 30.9 320 99.0 98.8 98.5

140 24.1 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0

150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3

160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8

Notes: 1. Fordrainage areas less than 8 square miles in size, use SDN 3.
For drainage areas greater than or equal to 8 square miles and less

than 12 square miles in size, use SDN 4. Revision

Dole

3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.

4. A graphical representation of these values is presented on Figure 515.

IREFERENCE: TABLE 503
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RUNOFF CURVE NUMBERS

1
(URBAN AREAS’')
. Curve numbers for
Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.P:
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T5%) .............. 39 61 74 80
Impervious areas: )
Paved parking lots. roofs. driveways, ete.
(excluding right-of-way). ......................... [98 98 98 98 | L
Streets and roads:
Paved: curbs and storm sewers (excluding
rightof-way). ..o 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including rightof-way) ................... 76 85 89 91
Dirt (including right-of-way) ..................... 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 T 85 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1. to 2:inch sand
or gravel muich and basin borders). .............. 96 96 96 9%
Urban districts:
Commercial and business.............covveennen... 85 89 92 94 95
Industrial.....cocviiniiieii i T2 81 88 91 93
Residentizal distnicts by average lot size:
See Table 602A
Developing urban arecs
Newly graded areas (pervious aress only,
NOo Vegetation)® . ...ttt T 86 91 94

1 Average runoff condition, and I , = 0.2S. -

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious arcas are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.
CN’s for other combinations of conditions may be computed using Figure 603.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover type.

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervicus area
CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. yrw— Doare
WRC REFERENCE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4
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RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve numbers for

Cover description hydrologic soil group—
Hydrologic
Cover type condition? Al B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 1 81 89
minor element. Good a2 74 85
Oak-aspen—mountain brush mixture of oak brush, ‘ Poor 66 74 79
aspen, mountain mahogeny, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 5 85 89
grass understory. Fair 58 73 80
Good » 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 36 47 55
|Desen shrub—major piants include saltbush, Poor 63 T 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 2 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84
*Averuge runoff condition, and [, = 0.2S.
3/'ou1: <30% ground cover (litter, gruss, and brush overstory).
Fuir: 30 w0 70% gruund cuver.
Goend: > T70% ground cover.
3Curve numbers for group A huve been developed only for desert shrub.
Revision Dare I

REFERENCE: |
m SCS TR-55, USDA, June 1986. TABLE 602




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups

or Usage' Impervious? A B C D
Apartments/Condos 72 81 88 91 93
Townhouses/6,000 sq ft lots or less] 69 80 87 90 92
7,000 sq ft lots 63 76 84 89 91
8,000 sq ft lots 58 73 82 . 88 90
10,000 sq ft lots 38 61 75 83 87
14,000 sq ft lots | 30 57 72 81 86
20,000 sq ft lots 25 54 70 80 ~ 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
2 Actual percent impervious value should be compared to selected land use type.

3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/business/industrial land use
should be used.

Rev/ision

TABLE 602A

REFERENCE:




PRECIPITATION DEPTH CALCULATIONS
FOR AREAS OUTSIDE MCCARRAN AIRPORT RAINFALL DATA

Calculated by: MSB

Checked by: MS

Project Name: |ANN & HUALAPAI

Date: 4/6/2021

10-YEAR STORM EVENT

PRECIPITATION DEPTH:
1.4  INCHES

PRECIPITATION ADJUSTMENT:
1.24

ADJUSTED POINT PRECIPITATION
= 145X 1.24 =

100-YEAR STORM EVENT

PRECIPITATION DEPTH:
2.20  INCHES

PRECIPITATION ADJUSTMENT:
1.43

ADJUSTED POINT PRECIPITATION

= 2.10X1.43=
HEC-1 10-YEAR RATIO
1.74
3.15
HEC-1 100-YEAR RATIO
3.15

3.15

REFERENCE (FIGURES & TABLES FROM CCRFCD MANUAL)
FIGURE 503

TABLE 501

1.74 TABLE 501, NOTE 1

REFERENCE (FIGURES & TABLES FROM CCRFCD MANUAL)
FIGURE 506

TABLE 501

3.15 TABLE 501, NOTE 1
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Soil Map

36° 15'54"N

36° 15'54"N .y { P e s A . ; 5 -

W Dl

N;HualapaiWay

,..,
d

O

o)
= 3
=
o
58
A
Q-..

36° 15'18"N

36° 15'18"N
651400 651500

Map Scale: 1:5,480 if printed on A portrait (8.5" x 11") sheet.
Meters

N o 50 100 200 300
0 250 500 1000 1500
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 11N WGS84
9




Custom Soil Resource Report

Area of Interest (AOIl) = Spoil Area
Area of Interest (AOI) 8 Stony Spot
Soils i) Very Stony Spot
Soil Map Unit Polygons -
bl Wet Spot
— Soil Map Unit Lines !
a Other
o Soil Map Unit Points
P Special Line Features
Special Point Features
o) Blowout Water Features
Streams and Canals
Borrow Pit
Transportation

-1 Clay Spot Rails
o Closed Depression — Interstate Highways
;H; Gravel Pit US Routes
S Gravelly Spot Major Roads
@ Landfil Local Roads
n Lava Flow Background
o Marsh or swamp - Aerial Photography
L= Mine or Quarry
@ Miscellaneous Water
@ Perennial Water
LY Rock Outcrop
+ Saline Spot
:: Sandy Spot

Severely Eroded Spot

s} Sinkhole
Iy Slide or Slip
Sodic Spot

10

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark
County
Survey Area Data: Version 16, Aug 26, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 3, 2019—May
14,2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
190 Dalian very gravelly fine sandy 140.5 100.0%
loam, 2 to 4 percent slopes
Totals for Area of Interest 140.5 100.0%

Map Unit Descriptions

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

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and

miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

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

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

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

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

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

13
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Las Vegas Valley Area, Nevada, Part of Clark County

190—Dalian very gravelly fine sandy loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: hrb3
Elevation: 2,200 to 3,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 61 to 66 degrees F
Frost-free period: 210 to 250 days
Farmland classification: Not prime farmland

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

Description of Dalian

Setting
Landform: Fan skirts
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolostone

Typical profile
H1 - 0to 4 inches: very gravelly fine sandy loam
H2 - 4 to 61 inches: extremely gravelly fine sandy loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No

14



Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of
each unit. No aggregation of data has occurred as is done in reports in the Soil
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical
properties. The reports (tables) include all selected map units and components for
each map unit. Soil physical properties are measured or inferred from direct
observations in the field or laboratory. Examples of soil physical properties include
percent clay, organic matter, saturated hydraulic conductivity, available water
capacity, and bulk density.

Engineering Properties (Ann & Hualapai)

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series.
Soil series are continually being defined and redefined, and the list of soil series
names changes so frequently as to make the task of maintaining a single national
list virtually impossible. Therefore, the criteria is now used to calculate the HSG
using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission

15
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rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand.
If the content of particles coarser than sand is 15 percent or more, an appropriate
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP,
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
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index number. Group index numbers range from 0 for the best subgrade material to
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field. Three values are provided to identify the expected Low (L), Representative
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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Absence of an entry indicates that the data were not estimated. The asterisk

Custom Soil Resource Report

"*' denotes the representative texture; other

possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L),
Representative Value (R), and High (H).

Engineering Properties—Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H L-R-H | L-R-H | L-R-H | L-R-H L-R-H | L-R-H
190—Dalian very
gravelly fine sandy
loam, 2 to 4 percent
slopes
Dalian 100 |A 0-4 Very gravelly fine GM A-1 0-0-0 |[0-0-0 |[30-43- |25-38- |20-30- |10-18- |[0-7-14 |NP
sandy loam 55 50 40 25
4-61 Very gravelly sandy |GM, GP- |A-1 0-0-0 |[5-8-10 [30-30- |25-25- |20-20- |10-12- |[0-7-14 |NP
loam, extremely GM 55 50 40 25
gravelly fine sandy
loam, very gravelly
fine sandy loam

18
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ANN & HUALAPAI

SOILS DESCRIPTION TABLES

Desert Shrub
Hydrologic Soil Newly Graded (Poor Streets
Group Areas Condition)
A 77 63 98
DATE: 4/6/2021 B 86 77 98
FILE: CNTABLE .xls C 91 85 94
BY: MSB D 94 88 98
ROCK 94 92 98
SOIL 190 - Dalian very gravelly fine sandy loam, 2 to 4 percent slopes
Newly Graded | Desert Shrub
Areas (Poor Streets
Description Type % Condition)
Dalian A 100% 77 63 98
Composite CN 100% 77 63 98




ANN & HUALAPAI

WEIGHTED CURVE NUMBERS AND PRECIPITATION VALUES

PROPOSED CONDITIONS

Basin Soil Percent CN LandUse WCN PREC
DON1 190 100.0% 57.0 14,000 sf lots 57.0 2.86
ANN1 190 100.0% 98.0 Streets 98.0 2.86
HUA1 190 100.0% 98.0 Streets 98.0 2.86




TIME OF CONCENTRATION / LAG TIME DETERMINATION

ANN & HUALAPAI Project No: 192054000
- ANN ROAD AND HUALAPAI WAY Date: 4/6/21
Klm Iey ))) Horn PROPOSED & ULTIMATE CONDITIONS Calculated by: MB/MS
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME
T REMARKS
DATA TIME (Ti Tt ag
INITIAL TRAVEL Vy V; Tiag
DEV./UNDEV. LENGTH  SLOPE Ti LENGTH SLOPE VELOCITY VELOCITY Tc Check 0.6Tcl60 RAINFALL
Basin ID (D or U) Feet % Feet % FPS FPS Min Hours INCHES
(1) (2) (3) (4) (5a) (5b) (6) (7) (8) 9) (10) (10a) (10b) (11) (12) (13) (14) (15)
DON1 D 57.0 | 0.3624 | 2251 | 0.0352 40 2.00 6.7 1830 1.75 27 40 8.6 15.3 20.4 0.153 3.15
ANN1 D 98.0 | 09036 | 1.56 | 0.0024 45 2.00 1.9 995 3.51 3.8 5.7 36 55 15.8 0.055 3.15
*HUAL1 D 98.0 | 09036 | 1.28 | 0.0020 40 2.00 1.8 365 3.00 35 53 1.7 35 12.3 0.050 3.15
*HUAL2 D 98.0 | 09036 | 2.17 | 0.0034 40 2.00 1.8 655 1.00 2.0 3.1 5.0 6.7 13.9 0.067 3.15

**Referenced/Revised from the 215 Study (PW# 20-11651)
NOTE:

1) Subbasin Name

2) Developed or Undeveloped Subbasin

3) Curve Number (See Subbasin CN Calculations)

4) K=0.0132 (CN)-0.39

5a) & (5b) Area

6) Initial Length

(7) Initial Slope

(8) Ti=1.8(1.1-K)LM/2/SM/3

(9) Travel Length

(10) Slope

(10a) Slope V, applies to the first 500 feet of travel distance;

Developed V, = 20.2*(S/100)*/2 Undeveloped V1= 14.8%(S/100)*/2

(10b) V, applies to the remaining travel distance;
Developed V, = 30.6*(S/100)*/2 Undeveloped V, = 29.4*(S/100)*/2
(11) Tt = 500/(V1*60)+(Travel Length-500)/(V2*60)
(12) Tc=Ti+ Tt

(13) Tc Check = L/180+10 (select smaller Tc)
(14) Tlag = 0.6 Tc/60

(15) Rainfall in inches

REFERENCE: Calculations based on the Clark County Regional Flood Control District HCDDM

| STANDARD FORM 4

File:K:\LAV_Civi\291400024 - Ann and Hualapai\Reports\DRAINAGE\01_TDS\Calculations\Hydrology\HEC-1\#_Standard Form 4 .xIlsx Printed: 4/6/2021 8:16 AM
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PRO.OUT

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE  ©2APR21 TIME

* oK K K X X ¥

(HEC-1)

11:03:53

* oK X K X X ¥

X X XXXXXXX  XXXXX

X X X X X

X X X X

XXXXXXX  XXXX X XXXXX
X X X X

X X X X X

X X XXXXXXX  XXXXX

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

* oK K K X X ¥

* oK K K X X ¥

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE I....... Tovoeen. 20 E T 4o LT [T Teennnn 8
*DIAGRAM
* kK FREE kK
1 D
2 ID 3k 2k 3k 5k 3k ok 3k k 3k 3k k k ok dk 3k ok 3k ok 3k k 3k 3k 3k 3k 3k 3k ok dk 3k %k %k dk 3k %k 3k 5k %k ok 3k 5k %k >k 3k %k Xk k
3 I * *
4 ID *  ANN AND HUALAPAI *
5 ID *  PROPOSED CONDITION *
6 I * *
7 ID *  PROJECT No:_ _ _ 291448001 *
8 D *  FILE: _ _ _ _ _ | PRO.H1 *
9 ID *  DATE MODELED:_ _ 03/23/21 *
10 ID *  MODELED BY:_ _ _ MSB/MS *
11 I * *
12 ID 3k 3k 3k 3k 3k ok 3k k 3k 3k 3k ok ok k 3k ok 3k ok 3k >k 3k 3k k 3k 3k ok ok k 3k %k ok >k 3k ok 3k 3k %k ok 3k %k %k >k 3k %k Xk k
13 D
14 ID 3k 3k 3k 3k 3k ok 3k k 3k 3k 3k ok ok k 3k ok 3k ok 3k ok 3k 5k k 3k 3k 5k ok >k 3k ok ok >k 3k >k 3k 3k %k ok 3k %k %k >k 3k %k Xk k
15 ID *  RETURN PERIOD:_ _100- & 10- YEAR *
16 ID *  DISTRIBUTION:_ _ 6-HOUR SDN3 *
17 ID 3k 3k sk ok ok ok ok ok ok ok sk ok 3k ok ok ok sk ok ok ok ok ok ok ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok kok ok ok ok
18 D
19 ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
20 D
21 D AREA (SQUARE MILES) DARF
22 D
23 D 0 - 0.5 1.000
24 D 10YR 8.550
25 D
26 T 5 ] ] 300
27 10 5
28 N 5
29 JR  PREC 1.0 ©.550
30 KK **ANN
31 BA  .0070
32 PB  3.15
33 PC .000 @20  .e57  .e70  .e87  .108  .124  .13@
34 PC 130 13  .13¢  .133 .140  .142  .148  .158
35 PC .19  .197  .199  .200  .201  .204  .214  .229
36 PC 251 256 .27 .278  .281  .283  .295  .322
37 PC .499 .59  .710  .744  .781 .812  .819  .835
38 PC .860  .868  .876  .888  .91@  .926  .937  .950
39 PC  .982  .985  .987  .989  .999  .993  .993  .994
40 PC  .998  .999  1.00
a1 LS e 9.0
42 U .120
*

43 KK **OFF1P
44 BA  .0075
45 LS e 88.0
46 U .1e8

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
....... 9......10
.130 .130
.172 .181
.241 .249
.352 .409
.851 .856
.970 .976
.995 .998



LINE

47
48

73
74

75
76
77
78

LINE

79
80

85
86
87
88

89
90

91

93

94

95

m....... 1
KK **cp1
HC 2
*

KK ANNL
BA .0024
Ls )
uw  .ess
*

KK cp1
HC 2
*

KK **ON2AP
BA  .0432
Ls o
uw 181
x

KK **OFF3U
BA  .0035
Ls )
w125
x

KK **OFF2P
BA .0143
Ls )
U  .106
x

KK **CP2A
HC 3
*

KK **OFF4P
BA .0314
Ls )
w153
x

KK **CP2B
HC 2
*

KK **ON1A
BA .0077
Ls )
uw 145
x

m....... 1
KK **Cp2
HC 2
*

KK **ON1B
BA .0283
Ls )
u 201
x

KKC¥HUAL -2
BA  .0034
Ls )
U  .e67
*

KK **CP3
HC 3
*

KKC¥HUAL -1
BA .0020
Ls )
U  .ese
*

KK DON1

98.0

78.2

54.0

77.3

57.1

57.0

57.0

98

98

HEC-1 INPUT

HEC-1 INPUT

PRO.OUT

PAGE

PAGE

2

3



INPUT

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

LINE

NO.

30

43

47

49

53

55

59

63

67

69

73

75

79

81

85

89

91

95

101
99

104

96 B,
97 L
98 u

*
99 K
100 Ki
101 D
102 D
103 D

*
104 Ki
105 H

*
106 z

57.0

PRO.OUT

M DIVERT OUT FLOW THAT IS DISCHARGING TO DRAINAGE EASEMENTS

A .0352
s 0
D .153
K DVDON1
T DVSD1
1 ]
Q [
K cP2
C 3
z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

**ANN
*¥OF
¥HFCPL.o..oan...
Al
CP1.........
**ON
**c
**c
* 0k,
*%

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

**OFF2P

P2A. .

F1P
NN1
20P

**OFF3U

*¥OFF4P

P2B..iiintns

#¥ON1A

CP2eiinnninnn.

*¥ON1B

**¥HUAL-1

sk kR kKRR sk sk kR R KRR Sk ok

*

*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

*

*
*
*

**HUAL-2

DON1

DVDON1

sk ks ko sk ok ok ook sk ok ks sk ok o sk ko sk sk ok ok sk ok sk sk ok o ok

*

*
*
*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

*

*
*
*



PRO.OUT

* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE ©02APR21 TIME 11:03:53 * * (916) 756-1104 *
* * * *
2k ke 2k ok sk ok ok ok ok ke ok ok e ke ok e ok b sk ok ke ke ok ke ok ok ke ke ok e ok ok dk ok ok k ok ok k ok ok % ke ok ok sk ok ok ok ok ok ok ok sk ok ok e ok b Sk ok ke ke ok ke ok ok dk ok ok dk ok ok k ok ok k ok k-

* *

* ANN AND HUALAPAI *

* PROPOSED CONDITION *

* *

*  PROJECT No:_ _ _ 291448001 *

* FILE: _ _ _ _ _ _| PRO.H1 *

* DATE MODELED:_ _ @3/23/21 *

* MODELED BY:_ _ _ MSB/MS *

* *

stk ok ok sk ok ok sk sk ok sk ok ok sk sk ok o sk ok ok sk sk ok sk sk ok sk ok ok s sk ok o ok

stk ok ok skt ok sk sk ok sk ok ok s sk ok ok sk ok ok sk ok ok o sk sk ok sk ok ok sk sk ok o ok

* RETURN PERIOD:_ _100- & 10- YEAR *
* DISTRIBUTION:_ _ 6-HOUR SDN3 *

ek sk sk s ok ok sk sk s sk sk s s ok sk sk s ok ok sk sk sk ke ok sk sk s ok ok sk sk ok ok sk sk s ok sk sk sk ok ok

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA (SQUARE MILES) DARF

0 - 0.5 1.000
10YR 0.550
27 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT © PLOT CONTROL
QSCAL @. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 © STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 © ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .55
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .55
HYDROGRAPH AT
+ **ANN .01 1 FLOW 15. 8.
TIME 3.50 3.58
HYDROGRAPH AT
+ **OFF1P .01 1 FLOW 13. 5.
TIME 3.50 3.58
2 COMBINED AT
+ **CP1 .01 1 FLOW 28. 13.
TIME 3.50 3.58



HYDROGRAPH AT
+ ANN1

2 COMBINED AT

HYDROGRAPH AT
+ **ON2AP

HYDROGRAPH AT
+ **OFF3U

HYDROGRAPH AT
+ *¥OFF2P

3 COMBINED AT
+ **CP2A

HYDROGRAPH AT
+ **OFF4P

2 COMBINED AT
+ **CP2B

HYDROGRAPH AT
+ **ON1A

2 COMBINED AT
+ **CP2

HYDROGRAPH AT
+ **ON1B

HYDROGRAPH AT
+ **¥HUAL-2

3 COMBINED AT
+ **CP3

HYDROGRAPH AT
+ **¥HUAL-1

HYDROGRAPH AT
+ DON1

DIVERSION TO
+ DVSD1

HYDROGRAPH AT
+ DVDON1

3 COMBINED AT

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

.00

.02

.04

.00

.01

.06

.03

.09

.01

.10

.03

.00

.13

.00

.04

.04

.04

.17

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

34.
3.50

43.
3.58

16.
3.58

59.
3.58

81.
3.58

16.
3.50

11.
3.67

.00

20.
3.58

PRO.OUT



ULT.OUT

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE  29MAR21 TIME

* oK K K X X ¥

(HEC-1)

15:00:51

* oK X K X X ¥

X X XXXXXXX  XXXXX

X X X X X

X X X X

XXXXXXX  XXXX X XXXXX
X X X X

X X X X X

X X XXXXXXX  XXXXX

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

* oK K K X X ¥

* oK K K X X ¥

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE I....... Tovoeen. 20 E T 4o LT [T Teennnn 8
*DIAGRAM
* kK FREE kK
1 D
2 ID 3k 2k 3k 5k 3k ok 3k k 3k 3k k k ok dk 3k ok 3k ok 3k k 3k 3k 3k 3k 3k 3k ok dk 3k %k %k dk 3k %k 3k 5k %k ok 3k 5k %k >k 3k %k Xk k
3 I * *
4 ID *  ANN AND HUALAPAI *
5 ID *  ULTIMATE CONDITION *
6 I * *
7 ID *  PROJECT No:_ _ _ 291448001 *
8 D *  FILE: _ _ _ _ _ | ULT.H1 *
9 ID *  DATE MODELED:_ _ 03/29/21 *
10 ID *  MODELED BY:_ _ _ MSB/MS *
11 I * *
12 ID 3k 3k 3k 3k 3k ok 3k k 3k 3k 3k ok ok k 3k ok 3k ok 3k >k 3k 3k k 3k 3k ok ok k 3k %k ok >k 3k ok 3k 3k %k ok 3k %k %k >k 3k %k Xk k
13 D
14 ID 3k 3k 3k 3k 3k ok 3k k 3k 3k 3k ok ok k 3k ok 3k ok 3k ok 3k 5k k 3k 3k 5k ok >k 3k ok ok >k 3k >k 3k 3k %k ok 3k %k %k >k 3k %k Xk k
15 ID *  RETURN PERIOD:_ _100- & 10- YEAR *
16 ID *  DISTRIBUTION:_ _ 6-HOUR SDN3 *
17 ID 3k 3k sk ok ok ok ok ok ok ok sk ok 3k ok ok ok sk ok ok ok ok ok ok ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok kok ok ok ok
18 D
19 ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
20 D
21 D AREA (SQUARE MILES) DARF
22 D
23 D 0 - 0.5 1.000
24 D 10YR 8.550
25 D
26 T 5 ] ] 300
27 10 5
28 N 5
29 JR  PREC 1.0 ©.550
30 KK **ANN
31 BA  .0070
32 PB  3.15
33 PC .000 @20  .e57  .e70  .e87  .108  .124  .13@
34 PC 130 13  .13¢  .133 .140  .142  .148  .158
35 PC .19  .197  .199  .200  .201  .204  .214  .229
36 PC 251 256 .27 .278  .281  .283  .295  .322
37 PC .499 .59  .710  .744  .781 .812  .819  .835
38 PC .860  .868  .876  .888  .91@  .926  .937  .950
39 PC  .982  .985  .987  .989  .999  .993  .993  .994
40 PC  .998  .999  1.00
a1 LS e 9.0
42 U .120
*

43 KK **OFF1P
44 BA  .0073
45 LS e 86.7
46 U .151

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
....... 9......10
.130 .130
.172 .181
.241 .249
.352 .409
.851 .856
.970 .976
.995 .998



LINE

47
48

73
74

75
76
77
78

LINE

79
80

85
86
87
88

89
90

91

93

94

95

....... 1
KK **cp1
HC 2
*

KK ANNL
BA .0024
Ls [
w  .ess
*

KK cp1
HC 2
*

KK *¥ON2AP
BA .0441
Ls [
w223
*

KK *¥OFF3U
BA .0035
Ls [
w 125
*

KK *¥OFF2p
BA .0144
Ls [
w143
*

KK **CP2A
HC 3
*

KK **OFF4P
BA .0314
Ls )
w  .162
*

KK **CP2B
HC 2
*

KK **ON1A
BA .0077
Ls )
w .15
*

....... 1
KK **cp2
HC 2
*

KK **ON1B
BA .0283
Ls )
w 201
*

KK**HUAL -2
BA .0047
Ls )
w .07
x

KK **cp3
HC 3
*

KK**HUAL -1
BA .0020
Ls )
u  .ese
x

KK DON1

98.0

56.7

54.0

74.9

54.0

57.0

57.0

98

98

HEC-1 INPUT

HEC-1 INPUT

ULT.OUT

PAGE

PAGE

2

3



% BA  .0352
97 Ls @ 57.0
98 up 153
*
99 KK P2
100 HC 3
*
101 7z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
30 #XANN
43 . **OFF1P
47 FRCPL. . ueeiiint
49 . ANNL
53 (o5 T
55 . **ON2AP
59 . . **OFF3U
63 . . . **OFF 2P
67 . FHCP2A. . oeet ittt
69 . . **OFF4P
73 . RAL0:> ]
75 . . #¥ON1A
79 . FRCP2. i
81 . . #¥ON1B
85 . . . *YHUAL-2
89 . FECP3. Lttt et et
91 . . *YHUAL-1
95 . . . DON1
99 . CP2. ittt
(*¥**) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE  29MAR21 TIME 15:00:51 *
* *
3k 2k 3k 5k 3k 3k 3k k 3k 3k 3k k ok k 3k %k ok k 3k ok 3k 3k k 3k 3k ok %k >k 3k %k >k >k %k %k 3k %k %k *k k %k k

stk ok ok sk b ok sk sk ok o sk ok ok s sk ok ok s sk ok ok sk sk ok o sk sk ok sk ok ok sk sk ok o ok

ULT.OUT

stk sk sk s ok ok sk sk ok sk sk s ke ok sk sk s ok ok sk sk ok sk sk sk ok sk sk s ok sk sk sk ok ok

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

EE

*
*
*
*
*
*
*
*

stk sk sk s ok ok sk sk ok ok sk sk sk ke ok sk sk s ok ok sk s ok sk sk sk sk sk sk s ok sk sk sk ok



ULT.OUT

* *
*  ANN AND HUALAPAI *
*  ULTIMATE CONDITION *
* *
*  PROJECT No:_ _ _ 291448001 *
*  FILE: _ _ _ _ _ _| ULT.H1 *
*  DATE MODELED:_ _ 03/29/21 *
*  MODELED BY:_ _ _ MSB/MS *
* *
3k 3k 2k 3k 3k 3k ok sk k ok 3k 3k ok ok dk 3k ok 3k 3k 3k ok sk ok ok 3k 3k k ok dk 3k k 3k 5k %k ok 3k %k ok >k 3k %k >k >k %k *k k.
3k 3k ok 3k 3k 3k 3k sk k ok 3k 3k ok ok dk 3k ok 3k 3k k ok sk ok ok K 3k k ok dk 3k ok 3k 3k %k ok 3k %k ok >k 3k %k >k >k %k *k k.
*  RETURN PERIOD:_ _100- & 18- YEAR *
*  DISTRIBUTION:_ _ 6-HOUR SDN3 *

stk ok ok skt ok ook sk ok sk ok ok sk ok o s sk ok ok o sk ok ok sk sk ok sk ok ok sk sk ok o ok

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA (SQUARE MILES) DARF

9 - 0.5 1.000
10YR 0.550
27 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT © PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 © STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 © ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .55
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .55
HYDROGRAPH AT
+ **ANN .01 1 FLOW 15. 8.
TIME 3.50 3.58
HYDROGRAPH AT
+ **OFF1P .01 1 FLOW 11. 4.
TIME 3.58 3.58
2 COMBINED AT
+ **CP1 .01 1 FLOW 26. 12.
TIME 3.58 3.58
HYDROGRAPH AT
+ ANN1 .00 1 FLOW 6. 3.
TIME 3.50 3.50
2 COMBINED AT
+ CP1 .02 1 FLOW 31. 15.
TIME 3.50 3.50
HYDROGRAPH AT
+ **ON2AP .04 1 FLOW 7. Q.



HYDROGRAPH AT
+ **OFF3U

HYDROGRAPH AT
+ **OFF 2P

3 COMBINED AT
+ *XCP2A

HYDROGRAPH AT
+ **OFF4P

2 COMBINED AT
+ **CP2B

HYDROGRAPH AT
+ **ON1A

2 COMBINED AT
+ **CP2

HYDROGRAPH AT
+ **0ON1B

HYDROGRAPH AT
+ **HUAL-2

3 COMBINED AT
+ *¥CP3

HYDROGRAPH AT
+ **HUAL-1

HYDROGRAPH AT
+ DON1

3 COMBINED AT
+ CcP2

*¥** NORMAL END OF HEC-1 ***

.00

.01

.06

.03

.09

.01

.10

.03

.00

.13

.00

.04

.17

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

12.
3.50

33.
3.58

42.
3.58

.00

11.
3.50

ULT.OUT



Appendix C — Hydraulic Calculations

Normal Depth Calculations — Streets
Normal Depth Calculations — Onsite
Normal Depth Calculations — Easements
Riprap Sizing Calculations

Finished Floor Elevation Checks



ANN1 (10YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 3.550 %
Discharge 16.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 3.93
0+10.00 0.60
0+15.00 0.50
0+15.50 0.48
0+15.50 0.00
0+17.00 0.13
0+17.00 0.17
0+60.00 1.03
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 3.93) (0+60.00, 1.03) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.48 ft
Roughness Coefficient 0.016
Elevation 0.48 ft
Elevation Range 0.00to 3'95;
Flow Area 3.0 ft2
Wetted Perimeter 17.36 ft
Hydraulic Radius 0.17 ft
Top Width 16.84 ft
Normal Depth 0.48 ft
Critical Depth 0.61 ft
Critical Slope 0.643 %
Velocity 5.39 ft/s
Velocity Head 0.45 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 12

Watertown, CT 06795 USA +1-203-755-1666



Results

Specific Energy
Froude Number
Flow Type

0.93 ft
2.262
Supercritical

GVF Input Data

Downstream Depth

Length

Number Of Steps

0.00 ft
0.00 ft

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Downstream Velocity
Upstream Velocity

Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00 ft
N/A
0.00 ft
Infinity ft/s
Infinity ft/s
0.48 ft
0.61 ft
3.550 %
0.643 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 2 of 12



Cross Section for ANN1 (10YR)

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Channel Slope 3.550 %
Normal Depth 0.48 ft
Discharge 16.00 cfs
4.00

Onsite Sections.fm8
4/2/2021

3.50

3.00

2.50

2.00

Elevation

1.50

1.00

0.50

0.00

0+00 0+10 0+20 0430 0+40 0450 0+60

Station

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 1 of 1



ANN1 (100YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 3.550 %
Discharge 34.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 3.93
0+10.00 0.60
0+15.00 0.50
0+15.50 0.48
0+15.50 0.00
0+17.00 0.13
0+17.00 0.17
0+60.00 1.03
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 3.93) (0+60.00, 1.03) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.60 ft
Roughness Coefficient 0.016
Elevation 0.60 ft
Elevation Range 0.00 to 3'95;
Flow Area 5.7 ft2
Wetted Perimeter 29.04 ft
Hydraulic Radius 0.20 ft
Top Width 28.50 ft
Normal Depth 0.60 ft
Critical Depth 0.76 ft
Critical Slope 0.570 %
Velocity 5.93 ft/s
Velocity Head 0.55 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 3 of 12

Watertown, CT 06795 USA +1-203-755-1666



Results

Specific Energy
Froude Number
Flow Type

1.15ft
2.332
Supercritical

GVF Input Data

Downstream Depth

Length

Number Of Steps

0.00 ft
0.00 ft

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Downstream Velocity
Upstream Velocity

Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00 ft
N/A
0.00 ft
Infinity ft/s
Infinity ft/s
0.60 ft
0.76 ft
3.550 %
0.570 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 4 of 12



Cross Section for ANN1 (100YR)

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Channel Slope 3.550 %
Normal Depth 0.60 ft
Discharge 34.00 cfs
4.00

Onsite Sections.fm8
4/2/2021

3.50

3.00

2.50

2.00

Elevation

1.50

1.00

0.50

0.00

0+00 0+10 0+20 0430 0+40 0450 0+60

Station

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 1 of 1



HUAL1 (10YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data
Channel Slope 1.320 %
Discharge 3.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 0.56
0+28.00 0.00
0+55.00 0.54
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.56) (0+55.00, 0.54) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.17 ft
Roughness Coefficient 0.016
Elevation 0.17 ft
Elevation Range 0.00to 0.5f6t
Flow Area 1.4 ft2
Wetted Perimeter 17.03 ft
Hydraulic Radius 0.09 ft
Top Width 17.03 ft
Normal Depth 0.17 ft
Critical Depth 0.19 ft
Critical Slope 0.823 %
Velocity 2.07 ft/s
Velocity Head 0.07 ft
Specific Energy 0.24 ft
Froude Number 1.250
Flow Type Supercritical
GVF Input Data
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 5 of 12

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.17 ft

Critical Depth 0.19 ft

Channel Slope 1.320 %

Critical Slope 0.823 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 6 of 12

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for HUAL1 (10YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 1.320 %
Normal Depth 0.17 ft
Discharge 3.00 cfs
0.80
0.70
0.60
0.50
- 0.40
=
& 0.30
o
w 0.20
0.10
0.00a
-0.10
-0.20 | |
0+00 0+20 0+40
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



HUAL1 (100YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data
Channel Slope 1.320 %
Discharge 5.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 0.56
0+28.00 0.00
0+55.00 0.54
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.56) (0+55.00, 0.54) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.21 ft
Roughness Coefficient 0.016
Elevation 0.21 ft
Elevation Range 0.00to 0.5f6t
Flow Area 2.1 ft2
Wetted Perimeter 20.63 ft
Hydraulic Radius 0.10 ft
Top Width 20.63 ft
Normal Depth 0.21 ft
Critical Depth 0.23 ft
Critical Slope 0.769 %
Velocity 2.35 ft/s
Velocity Head 0.09 ft
Specific Energy 0.29 ft
Froude Number 1.291
Flow Type Supercritical
GVF Input Data
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 7 of 12

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.23 ft

Channel Slope 1.320 %

Critical Slope 0.769 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 8 of 12

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for HUAL1 (100YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 1.320 %
Normal Depth 0.21 ft
Discharge 5.00 cfs
0.80
0.70
0.60
0.50
- 0.40
=
& 0.30
o
w 0.20
0.10
0.00a
-0.10
-0.20 | |
0+00 0+20 0+40
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



HUAL2 (10YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

1.950 %
18.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 0.56
0+28.00 0.00
0+55.00 0.54
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.56) (0+55.00, 0.54) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.31 ft
Roughness Coefficient 0.016
Elevation 0.31ft
Elevation Range 0.00to 0.5f6t
Flow Area 4.8 ft2
Wetted Perimeter 31.04 ft
Hydraulic Radius 0.16 ft
Top Width 31.03 ft
Normal Depth 0.31 ft
Critical Depth 0.38 ft
Critical Slope 0.648 %
Velocity 3.74 ft/s
Velocity Head 0.22 ft
Specific Energy 0.53 ft
Froude Number 1.673
Flow Type Supercritical
GVF Input Data
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 9 of 12

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.31ft

Critical Depth 0.38 ft

Channel Slope 1.950 %

Critical Slope 0.648 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 10 of 12

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for HUAL2 (10YR)

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

1.950 %
0.31 ft
18.00 cfs

Onsite Sections.fm8
4/2/2021

0.80
0.70
0.60
0.50
0.40

0.30
0.20

Elevation

0.10

0.00
-0.10
-0.20

0400 0+20 0+40
Station

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



HUAL2 (100YR)

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data
Channel Slope 1.950 %
Discharge 75.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 0.56
0+28.00 0.00
0+55.00 0.54
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.56) (0+55.00, 0.54) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.53 ft
Roughness Coefficient 0.016
Elevation 0.53 ft
Elevation Range 0.00 to 0.5f6t
Flow Area 14.0 ft2
Wetted Perimeter 52.95 ft
Hydraulic Radius 0.26 ft
Top Width 52.94 ft
Normal Depth 0.53 ft
Critical Depth 0.66 ft
Critical Slope 0.515 %
Velocity 5.35 ft/s
Velocity Head 0.45 ft
Specific Energy 0.97 ft
Froude Number 1.834
Flow Type Supercritical
GVF Input Data
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]

4/2/2021 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Page 11 of 12



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.66 ft

Channel Slope 1.950 %

Critical Slope 0.515 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 12 of 12

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for HUAL2 (100YR)

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

1.950 %
0.53 ft
75.00 cfs

Onsite Sections.fm8
4/2/2021

0.80
0.70
0.60

0.50
0.40
0.30
0.20

Elevation

0.10

0.00
-0.10
-0.20

0400 0+20 0+40
Station

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1






DON1-A1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.730 %
Discharge 1.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.21 ft
Roughness Coefficient 0.016
Elevation 0.21 ft
Elevation Range 0.00to 0.4f8t
Flow Area 0.8 ft2
Wetted Perimeter 11.10 ft
Hydraulic Radius 0.07 ft
Top Width 10.89 ft
Normal Depth 0.21 ft
Critical Depth 0.20 ft
Critical Slope 0.943 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Velocity 1.33 ft/s

Velocity Head 0.03 ft

Specific Energy 0.24 ft

Froude Number 0.889

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.20 ft

Channel Slope 0.730 %

Critical Slope 0.943 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 2 of 26

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for DON1-A1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.730 %
Normal Depth 0.21 ft
Discharge 1.00 cfs
0.70
0.60
0.50 |
0.40
=
o 0.30
=
o
& 0.20
w
AL
0.00
-0.10
-0.20
0400  0+10 0420 0430
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



DON1-A2

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.630 %
Discharge 1.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.21 ft
Roughness Coefficient 0.016
Elevation 0.21 ft
Elevation Range 0.00to 0.4f8t
Flow Area 0.8 ft2
Wetted Perimeter 11.54 ft
Hydraulic Radius 0.07 ft
Top Width 11.33 ft
Normal Depth 0.21 ft
Critical Depth 0.20 ft
Critical Slope 0.943 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 4 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Velocity 1.25 ft/s

Velocity Head 0.02 ft

Specific Energy 0.24 ft

Froude Number 0.829

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.20 ft

Channel Slope 0.630 %

Critical Slope 0.943 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 5 of 26

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for DON1-A2

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.630 %
Normal Depth 0.21 ft
Discharge 1.00 cfs
0.70
0.60
0.50
0.40
=
2 0.30
=
m
z 0.20
w
0.10
0.00a
-0.10
-0.20
0+00 0+10 0+20 0+30
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



DON1-B1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 2.000 %
Discharge 1.50 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.20 ft
Roughness Coefficient 0.016
Elevation 0.20 ft
Elevation Range 0.00to 0.4f8t
Flow Area 0.7 ft2
Wetted Perimeter 10.53 ft
Hydraulic Radius 0.07 ft
Top Width 10.33 ft
Normal Depth 0.20 ft
Critical Depth 0.23 ft
Critical Slope 0.902 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 7 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Velocity 2.15 ft/s
Velocity Head 0.07 ft
Specific Energy 0.27 ft
Froude Number 1.461
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.20 ft
Critical Depth 0.23 ft
Channel Slope 2.000 %
Critical Slope 0.902 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 8 of 26



Cross Section for DON1-B1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 2.000 %
Normal Depth 0.20 ft
Discharge 1.50 cfs
0.70
0.60
0.50
0.40
=
2 0.30
=
m
z 0.20
w
0.10
0.00a
-0.10
-0.20
0+00 0+10 0+20 0+30
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



DON1-C1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 3.040 %
Discharge 2.50 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 2.22
0+06.00 0.22
0+17.00 0.00
0+36.00 0.38
0+55.00 0.00
0+66.00 0.22
0+72.00 2.22
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 2.22) (0+72.00, 2.22) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.10 ft
Roughness Coefficient 0.016
Elevation 0.10 ft
Elevation Range 0.00to 2.2f2t
Flow Area 1.1 ft2
Wetted Perimeter 20.97 ft
Hydraulic Radius 0.05 ft
Top Width 20.96 ft
Normal Depth 0.10 ft
Critical Depth 0.13 ft
Critical Slope 0.925 %
Velocity 2.28 ft/s
Velocity Head 0.08 ft
Specific Energy 0.19 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 9 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Froude Number
Flow Type

1.753
Supercritical

GVF Input Data

Downstream Depth

Length

Number Of Steps

0.00 ft
0.00 ft

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Downstream Velocity
Upstream Velocity

Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00 ft
N/A
0.00 ft
Infinity ft/s
Infinity ft/s
0.10 ft
0.13 ft
3.040 %
0.925 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 10 of 26



Cross Section for DON1-C1

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

3.040 %
0.10 ft
2.50 cfs

Onsite Sections.fm8
4/1/2021

2.40
2.20
2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.e0
0.40
0.20
0.00
-0.20

Elevation

0400 0+20 0+40 0+60
Station

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



DON1-C3

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 2.870 %
Discharge 2.50 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.22 ft
Roughness Coefficient 0.016
Elevation 0.22 ft
Elevation Range 0.00 to 0.4f8t
Flow Area 0.9 ft2
Wetted Perimeter 12.51 ft
Hydraulic Radius 0.07 ft
Top Width 12.30 ft
Normal Depth 0.22 ft
Critical Depth 0.26 ft
Critical Slope 0.849 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 11 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Velocity 2.75 ft/s
Velocity Head 0.12 ft
Specific Energy 0.34 ft
Froude Number 1.784
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.22 ft
Critical Depth 0.26 ft
Channel Slope 2.870 %
Critical Slope 0.849 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 12 of 26



Cross Section for DON1-C3

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

2.870 %
0.22 ft
2.50 cfs

Onsite Sections.fm8
4/1/2021

0.70

0.60

0.50

0.40
0.30

0.20

Elevation

0.10

0.00
-0.10

-0.20

0400 0+10 0+20 0+30
Station

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



DON1-D

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

3.000 %
0.50 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.12 ft
Roughness Coefficient 0.016
Elevation 0.12 ft
Elevation Range 0.00 to 0.4f8t
Flow Area 0.2 ft2
Wetted Perimeter 2.74 ft
Hydraulic Radius 0.07 ft
Top Width 2.61 ft
Normal Depth 0.12 ft
Critical Depth 0.16 ft
Critical Slope 0.990 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]

4/2/2021

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Page 13 of 26



Results

Velocity 2.69 ft/s
Velocity Head 0.11 ft
Specific Energy 0.23 ft
Froude Number 1.773
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.12 ft
Critical Depth 0.16 ft
Channel Slope 3.000 %
Critical Slope 0.990 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 14 of 26



Cross Section for DON1-D

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 3.000 %
Normal Depth 0.12 ft
Discharge 0.50 cfs
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0+00 0+10 0+20 0+30
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



DON1-E1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 1.500 %
Discharge 6.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.31 ft
Roughness Coefficient 0.016
Elevation 0.31 ft
Elevation Range 0.00 to 0.4f8t
Flow Area 2.3 ft2
Wetted Perimeter 21.45 ft
Hydraulic Radius 0.11 ft
Top Width 21.20 ft
Normal Depth 0.31 ft
Critical Depth 0.34 ft
Critical Slope 0.760 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 15 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Velocity 2.58 ft/s
Velocity Head 0.10 ft
Specific Energy 0.41 ft
Froude Number 1.374
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.31ft
Critical Depth 0.34 ft
Channel Slope 1.500 %
Critical Slope 0.760 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 16 of 26



Cross Section for DON1-E1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 1.500 %
Normal Depth 0.31ft
Discharge 6.00 cfs
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Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



DON1-F2

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data
Channel Slope 0.600 %
Discharge 7.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 2.22
0+06.00 0.22
0+17.00 0.00
0+36.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 2.22) (0+36.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.27 ft
Roughness Coefficient 0.016
Elevation 0.27 ft
Elevation Range 0.00to 2.2f2t
Flow Area 3.5 ft2
Wetted Perimeter 24.56 ft
Hydraulic Radius 0.14 ft
Top Width 24.55 ft
Normal Depth 0.27 ft
Critical Depth 0.26 ft
Critical Slope 0.722 %
Velocity 1.98 ft/s
Velocity Head 0.06 ft
Specific Energy 0.33 ft
Froude Number 0.918
Flow Type Subcritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]

4/2/2021 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Page 17 of 26



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity 0.00 ft/s

Upstream Velocity 0.00 ft/s

Normal Depth 0.27 ft

Critical Depth 0.26 ft

Channel Slope 0.600 %

Critical Slope 0.722 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 18 of 26

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for DON1-F2

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

0.600 %
0.27 ft
7.00 cfs

Onsite Sections.fm8
4/2/2021
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Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



DON1-G

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

1.640 %
1.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 0.48) (0+35.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.19 ft
Roughness Coefficient 0.016
Elevation 0.19 ft
Elevation Range 0.00to 0.4f8t
Flow Area 0.5 ft2
Wetted Perimeter 8.79 ft
Hydraulic Radius 0.06 ft
Top Width 8.59 ft
Normal Depth 0.19 ft
Critical Depth 0.20 ft
Critical Slope 0.943 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]

4/2/2021

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Page 19 of 26



Results

Velocity 1.85 ft/s
Velocity Head 0.05 ft
Specific Energy 0.24 ft
Froude Number 1.299
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.19 ft
Critical Depth 0.20 ft
Channel Slope 1.640 %
Critical Slope 0.943 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 20 of 26



Cross Section for DON1-G

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 1.640 %
Normal Depth 0.19 ft
Discharge 1.00 cfs
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Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



DON1-H2A

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 3.870 %
Discharge 75.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 3.48
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
0+35.00 3.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 3.48) (0+35.00, 3.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.55 ft
Roughness Coefficient 0.016
Elevation 0.55 ft
Elevation Range 0.00 to 3.4f8t
Flow Area 9.7 ft2
Wetted Perimeter 35.52 ft
Hydraulic Radius 0.27 ft
Top Width 35.00 ft
Normal Depth 0.55 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 21 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Critical Depth 0.79 ft
Critical Slope 0.481 %
Velocity 7.71 ft/s
Velocity Head 0.92 ft
Specific Energy 1.47 ft
Froude Number 2.577
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.55 ft
Critical Depth 0.79 ft
Channel Slope 3.870 %
Critical Slope 0.481 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 22 of 26



Cross Section for DON1-H2A

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

3.870 %
0.55 ft
75.00 cfs

Onsite Sections.fm8
4/2/2021

Elevation

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

0+00 0+10 0+20 0+30

Station

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



DON1-H2B

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 3.500 %
Discharge 77.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00.00 3.48
0+00.00 0.48
0+05.00 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.13
0+20.50 0.39
0+33.50 0.13
0+33.50 0.08
0+34.50 0.00
0+35.00 0.38
0+35.00 3.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 3.48) (0+35.00, 3.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.56 ft
Roughness Coefficient 0.016
Elevation 0.56 ft
Elevation Range 0.00 to 3.4f8t
Flow Area 10.2 ft2
Wetted Perimeter 35.55 ft
Hydraulic Radius 0.29 ft
Top Width 35.00 ft
Normal Depth 0.56 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 23 of 26

Watertown, CT 06795 USA +1-203-755-1666



Results

Critical Depth 0.80 ft
Critical Slope 0.478 %
Velocity 7.55 ft/s
Velocity Head 0.89 ft
Specific Energy 1.45 ft
Froude Number 2.468
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.56 ft
Critical Depth 0.80 ft
Channel Slope 3.500 %
Critical Slope 0.478 %

Onsite Sections.fm8
4/2/2021

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

FlowMaster
[10.03.00.03]
Page 24 of 26



Cross Section for DON1-H2B

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

3.500 %
0.56 ft
77.00 cfs

Onsite Sections.fm8
4/2/2021

Elevation

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

0+00 0+10 0+20 0+30

Station

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



DON1-H4

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

0.500 %
81.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 2.22
0+06.00 0.22
0+17.00 0.00
0+36.00 0.38
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 2.22) (0+36.00, 0.38) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.75 ft
Roughness Coefficient 0.016
Elevation 0.75 ft
Elevation Range 0.00to 2.2f2t
Flow Area 18.1 ft2
Wetted Perimeter 32.05 ft
Hydraulic Radius 0.56 ft
Top Width 31.59 ft
Normal Depth 0.75 ft
Critical Depth 0.77 ft
Critical Slope 0.454 %
Velocity 4.48 ft/s
Velocity Head 0.31ft
Specific Energy 1.06 ft
Froude Number 1.045
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 25 of 26

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.75 ft

Critical Depth 0.77 ft

Channel Slope 0.500 %

Critical Slope 0.454 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 26 of 26

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for DON1-H4

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 0.500 %
Normal Depth 0.75 ft
Discharge 81.00 cfs

2.40
2.20
2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.e0
0.40
0.20
0.00
-0.20

0400 0+10 0+20 0+30
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]

4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666






ON1-B2

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

5.120 %
1.50 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 6.00
0+00.00 0.30
0+15.00 0.00
0+30.00 0.30
0+30.00 6.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 6.00) (0+30.00, 6.00) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.10 ft
Roughness Coefficient 0.016
Elevation 0.10 ft
Elevation Range 0.00to 6'02
Flow Area 0.5 ft2
Wetted Perimeter 10.18 ft
Hydraulic Radius 0.05 ft
Top Width 10.18 ft
Normal Depth 0.10 ft
Critical Depth 0.14 ft
Critical Slope 0.903 %
Velocity 2.90 ft/s
Velocity Head 0.13 ft
Specific Energy 0.23 ft
Froude Number 2.264
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 1 of 10

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.10 ft

Critical Depth 0.14 ft

Channel Slope 5.120 %

Critical Slope 0.903 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 2 of 10

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for ON1-B2

Project Description

Manning
Formula
Solve For Normal Depth

Friction Method

Input Data

Channel Slope 5.120 %
Normal Depth 0.10 ft
Discharge 1.50 cfs

6.00 ¢ | | | | | -
5.50 T T T 1 1 1

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50

ao0| | em—

0+00 0405 0410 0415 0420 0425 0430
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]

4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666



ON1-C2

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

1.710 %
2.50 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 6.00
0+00.00 0.30
0+15.00 0.00
0+30.00 0.30
0+30.00 6.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 6.00) (0+30.00, 6.00) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.15 ft
Roughness Coefficient 0.016
Elevation 0.15 ft
Elevation Range 0.00to 6'02
Flow Area 1.1 ft2
Wetted Perimeter 15.17 ft
Hydraulic Radius 0.08 ft
Top Width 15.16 ft
Normal Depth 0.15 ft
Critical Depth 0.17 ft
Critical Slope 0.844 %
Velocity 2.17 ft/s
Velocity Head 0.07 ft
Specific Energy 0.23 ft
Froude Number 1.393
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 3 of 10

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.17 ft

Channel Slope 1.710 %

Critical Slope 0.844 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 4 of 10

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for ON1-C2

Project Description

Manning
Formula
Solve For Normal Depth

Friction Method

Input Data

Channel Slope 1.710 %
Normal Depth 0.15 ft
Discharge 2.50 cfs

6.00 ¢ | | | | | -
5.50 T T T 1 1 1

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50

0.00 | [ 1 — 1 [ |

0+00 0405 0410 0415 0420 0425 0430
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]

4/1/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666



ON1-E2

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

4.850 %
4.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 6.00
0+00.00 0.10
0+05.00 0.00
0+10.00 0.10
0+10.00 6.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 6.00) (0+10.00, 6.00) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.14 ft
Roughness Coefficient 0.016
Elevation 0.14 ft
Elevation Range 0.00to 6'02
Flow Area 0.9 ft2
Wetted Perimeter 10.09 ft
Hydraulic Radius 0.09 ft
Top Width 10.00 ft
Normal Depth 0.14 ft
Critical Depth 0.22 ft
Critical Slope 0.694 %
Velocity 4.23 ft/s
Velocity Head 0.28 ft
Specific Energy 0.42 ft
Froude Number 2.425
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 5 of 10

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.14 ft

Critical Depth 0.22 ft

Channel Slope 4.850 %

Critical Slope 0.694 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 6 of 10

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for ON1-E2

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

4.850 %

0
4

14 ft
.00 cfs

Onsite Sections.fm8
4/1/2021

Elevation

6.00
5.50
5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

=z

———

0+00 0402 0404 0406 04083 0410
Station

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



ON1-H1

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

3.400 %
75.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 6.00
0+00.00 0.30
0+15.00 0.00
0+30.00 0.30
0+30.00 6.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 6.00) (0+30.00, 6.00) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.47 ft
Roughness Coefficient 0.016
Elevation 0.47 ft
Elevation Range 0.00to 6'02
Flow Area 9.5 ft2
Wetted Perimeter 30.34 ft
Hydraulic Radius 0.31 ft
Top Width 30.00 ft
Normal Depth 0.47 ft
Critical Depth 0.73 ft
Critical Slope 0.465 %
Velocity 7.90 ft/s
Velocity Head 0.97 ft
Specific Energy 1.44 ft
Froude Number 2.474
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 7 of 10

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.47 ft

Critical Depth 0.73 ft

Channel Slope 3.400 %

Critical Slope 0.465 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 8 of 10

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for ON1-H1

Project Description

Friction Method

Solve For

Manning
Formula
Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

3.400 %
0.47 ft
75.00 cfs

Onsite Sections.fm8
4/1/2021

6.00 ¢ | | | | | -
5.50 T T T 1 1 1

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
t.oo]| | | |
0.50 | pe f —

0+00 0405 0410 0415 0420 0425 0430
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



ON1-H3

Project Description

. Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Discharge

2.000 %
77.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00.00 6.00
0+00.00 0.30
0+15.00 0.00
0+30.00 0.30
0+30.00 6.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00.00, 6.00) (0+30.00, 6.00) 0.016
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.53 ft
Roughness Coefficient 0.016
Elevation 0.53 ft
Elevation Range 0.00to 6'02
Flow Area 11.3 ft2
Wetted Perimeter 30.46 ft
Hydraulic Radius 0.37 ft
Top Width 30.00 ft
Normal Depth 0.53 ft
Critical Depth 0.74 ft
Critical Slope 0.462 %
Velocity 6.79 ft/s
Velocity Head 0.72 ft
Specific Energy 1.24 ft
Froude Number 1.948
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 9 of 10

Watertown, CT 06795 USA +1-203-755-1666



GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.53 ft

Critical Depth 0.74 ft

Channel Slope 2.000 %

Critical Slope 0.462 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Onsite Sections.fm8 Center [10.03.00.03]
4/2/2021 27 Siemon Company Drive Suite 200 W Page 10 of 10

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for ON1-H3

Project Description

Friction Method

Solve For

Manning
Formula
Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

2.000 %
0.53 ft
77.00 cfs

Onsite Sections.fm8
4/1/2021

6.00 ¢ | | | | | -
5.50 T T T 1 1 1

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50 =

0+00 0405 0410 0415 0420 0425 0430
Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1






Date 04/06/21 Project 291400024

By MSB

Riprap Lining Calculation

ON1-H2A
dso = (3V* (S10.17/S4-1))"2
V= __6.83ft/s
S= _0.025 ft/ft
Ss = 2.65 Specific Gravity
dsp = 0.5432 = 0.5432 x 12in/ft = 6.52-inches

%

Use ds, = 6-inches



Date 04/06/21 Project 291400024

By MSB

Riprap Lining Calculation

ON1-H2B
dso = (3V* (S10.17/S4-1))"2
V= 547 ft/s
S= __0.01 f/ft
Ss = 2.65 Specific Gravity
dsp = 0.2279 = 0.2279 x 12in/ft = 2.73-inches

%

Use ds, = 6-inches






Ann and Hualapai - Technical Drainage Study

LOT # FFE High Low Criteria Depth|Freeboard| Section # [Remarks

1 104.90 100.72 99.08 0.40 0.20 4.16] DON1-B1 |[StreetB

1 104.90 100.34 95.85 0.20 0.10 4.74|DON1-C1  |Eula Way

1 104.90 105.46 102.55 1.20 0.60 -1.38[/ANN Ann Road, Solid grout 1 courses

1 104.90 100.64 97.40 1.60 0.10 4.44|DON1-B2 |Drainage Easement, Solid grout 3 courses
2 108.50 105.57 100.72 0.40 0.20 2.91|DON1-B1  |Street B

2 108.50 109.43 105.29 1.20 0.60 -1.75[ANN Ann Road, Solid grout 1 course

3 113.30 110.88 109.78 0.42 0.21 2.38/DON1-A1  |Street F

3 113.30 109.78 105.57 0.40 0.20 3.50|DON1-B1  [Street B

4 114.30 115.78 109.43 1.20 0.60 -2.30({ANN Ann Road, Solid grout 1 course

4 114.30 111.68 110.88 0.42 0.21 2.58/DON1-A1  |Street F

5 113.90 111.68 110.46 0.42 0.21 2.18|DON1-A1  |Street F

5 113.90 120.58 115.78 1.20 0.60 -7.50{ANN Ann Road, Solid grout 2 courses

5 113.90 123.00 122.56 0.38 0.19 -9.10(HUAL1 Hualapai Way, Solid grout 1 course

6 113.40 110.46 110.08 0.42 0.21 2.90[DON1-A1  |[StreetF

6 113.40 122.56 120.10 0.38 0.19 -9.16[HUAL1 Hualapai Way, Solid grout 1 course

7 113.40 110.53 110.08 0.42 0.21 2.83|DON1-A2  |Street F

7 113.40 120.10 118.08 0.38 0.19 -6.70[HUAL1 Hualapai Way, Solid grout 1 course

8 113.20 110.53 109.37 0.28 0.14 2.77|DON1-E2  |Street F

8 113.20 118.12 118.08 0.38 0.19 -4.92[HUAL1 Hualapai Way, Solid grout 1 course

8 113.20 117.05 109.37 1.64 0.14 -3.75|DON1-E2 |Drainage Easement, Solid grout 3 courses
9 111.60 109.37 107.35 0.58 0.29 2.03|DON1-E1  |Street F

9 111.60 119.50 118.12 0.38 0.19 -7.90(HUAL1 Hualapai Way, Solid grout 1 course

9 111.60 117.05 109.35 1.64 0.14 -5.35|DON1-E2 |Drainage Easement, Solid grout 3 courses
10 111.00 107.69 107.35 0.58 0.29 3.11|DON1-E1  [StreetF

10 111.00 119.50 118.26 1.06 0.53 -9.18[HUAL2 Hualapai Way, Solid grout 2 courses

11 110.50 107.69 106.96 0.38 0.19 2.81|DON1-G Street F

11 110.50 118.26 115.65 1.06 0.53 -8.44[HUAL2 Hualapai Way, Solid grout 2 courses

12 109.30 106.96 104.92 0.38 0.19 2.34|DON1-G Street F

12 109.30 115.65 113.30 1.06 0.53 -7.03[HUAL2 Hualapai Way, Solid grout 2 courses

13 107.20 104.92 103.69 0.38 0.19 2.28/DON1-G Street F

13 107.20 113.30 111.48 1.06 0.53 -6.78[HUAL2 Hualapai Way, Solid grout 2 courses

13 107.20 108.81 104.77 1.10 0.55 -2.33[DON1-H2A |Street E, Solid grout 2 courses

13 107.20 110.08 108.96 1.97 0.47 -3.44|DON1-H1 Drainage Easement, Solid grout 3 courses
14 111.20 108.81 105.71 1.10 0.55 1.67[DON1-H2A |Street E

14 111.20 113.10 111.48 1.06 0.53 -2.58[HUAL2 Hualapai Way, Solid grout 2 courses

14 111.20 110.08 108.96 1.97 0.47 0.56|DON1-H1 Drainage Easement, Solid grout 3 courses
15 107.60 105.53 101.23 1.10 0.55 1.35[DON1-H2A |Street E

16 103.10 101.23 96.89 1.10 0.55 1.15[DON1-H2A |Street E

17 98.80 96.89 93.36 1.10 0.55 1.19[DON1-H2A |Street E

18 95.80 93.36 91.73 1.18 0.59 1.64[DON1-H2B |Street E

18 95.80 89.45 88.98 1.52 0.76 5.21|DON1-H4  [Eula Street

18 95.80 91.73 89.45 2.03 0.53 3.39|DON1-H3  [Drainage Easement, Solid grout 4 courses
19 95.80 92.81 91.68 1.18 0.59 2.19|DON1-H2B [Street E

19 95.80 91.38 89.65 1.52 0.76 3.28|DON1-H4  [Eula Street

19 95.80 91.68 89.65 2.03 0.53 3.44|DON1-H3  [Drainage Easement, Solid grout 4 courses
20 98.30 96.14 92.81 1.18 0.59 1.36[DON1-H2B |Street E

21 107.30 104.61 103.08 0.38 0.19 2.69|DON1-G Street F

21 107.30 102.02 96.14 1.18 0.59 4.48/DON1-H2B |Street E

22 109.00 106.35 104.61 0.38 0.19 2.65|DON1-G Street F

23 110.50 107.86 106.35 0.38 0.19 2.64|DON1-G Street F

24 110.50 107.89 106.97 0.58 0.29 2.41|DON1-E1  [Street F

24 110.50 105.98 104.80 0.54 0.27 4.36[DON1-F1 Street D

25 103.00 100.50 96.35 0.54 0.27 2.34|DON1-F1 Street D

26 98.90 96.35 93.46 0.54 0.27 2.39|DON1-F1 Street D

26 98.90 92.66 91.38 0.50 0.25 6.12|DON1-F2  [Eula Street

27 99.00 96.37 93.86 0.54 0.27 2.47|DON1-F1 Street D

27 99.00 93.73 93.23 0.50 0.25 5.15|DON1-F2  [Eula Street

28 103.40 100.50 96.37 0.54 0.27 2.74|DON1-F1 Street D

29 111.10 109.60 106.97 0.58 0.29 1.30[DON1-E1  |Street F

29 111.10 105.98 100.50 0.54 0.27 4.96[DON1-F1 Street D

30 112.60 110.07 109.60 0.58 0.29 2.33|DON1-E1  [Street F

31 113.60 110.26 110.07 0.58 0.29 3.14|DON1-E1  [Street F

32 113.10 110.26 109.75 0.42 0.21 2.80|DON1-A2  [Street F

32 113.10 109.04 104.79 0.40 0.20 4.04|DON1-B1  |Street B




LOT # FFE High Low Criteria Depth|Freeboard| Section # [Remarks

33 107.30 104.79 100.70 0.40 0.20 2.49|DON1-B1 Street B

34 105.00 100.70 98.54 0.40 0.20 4.28/DON1-B1 Street F

34 105.00 95.85 93.23 0.20 0.10 9.33|DON1-C1 Eula Street

34 105.00 100.72 97.20 1.60 0.10 4.46|DON1-B2 |Drainage Easement, Solid grout 3 courses
35 98.30 100.13 99.13 0.20 0.10 -1.65|DON1-C1 Eula Street, Solid grout 1 course

35 98.30 97.85 92.82 0.24 0.12 0.59|DON1-D Street A

35 98.30 98.75 94.05 1.20 0.60 -1.27|ANN Ann Road, Solid grout 2 courses

36 94.90 92.82 89.28 0.24 0.12 2.22|DON1-D Street A

36 94.90 94.05 89.30 1.20 0.60 0.03|ANN Ann Road, Solid grout 2 courses

37 91.60 93.74 90.43 0.24 0.12 -2.00|DON1-D Street A, Solid grout 1 course

37 91.60 88.81 87.29 0.24 0.12 2.93|DON1-D Street |

37 91.60 89.28 87.29 0.44 0.22 2.26|DON1-C3  |Street C

38 93.30 97.86 92.40 0.24 0.12 -4.42|DON1-D Street A, Solid grout 1 course

38 93.30 95.85 92.58 0.20 0.10 -2.37|DON1-C1 Eula Street, Solid grout 1 course

38 93.30 90.55 89.28 0.44 0.22 2.69|DON1-C3 |Street C

38 93.30 92.58 90.57 1.65 0.15 0.80|DON1-C2 [Drainage Easement, Solid grout 3 courses
39 93.70 93.54 92.88 0.20 0.10 0.34{DON1-C1 Eula Street, Solid grout 1 course

39 93.70 90.55 89.32 0.44 0.22 3.09|DON1-C3  [Street C

39 93.70 92.58 90.57 1.65 0.15 1.20|DON1-C2 |Drainage Easement, Solid grout 3 courses
40 91.80 89.32 86.66 0.44 0.22 2.42|DON1-C3  |Street C




Appendix D — Reference Materials

e Technical Drainage Study for Ann and Grand Canyon Residential
Development. Approved October 4, 2010 (Grand Canyon Study,
October 2010, PW No. 10-18993)

e Technical Drainage Study for Ann & 215 — Phase 1. Approved July 13,
2020. (215 Study, July 2020, PW No. 20-11651)
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TANEY ENGINEERING

Addendum #2

TO THE !

TECHNICAL DRAINAGE STUDY

FOR

Ann & Grand Canyon

Residential Development

CLARK COUNTY
NEVADA

September 15, 2010

Prepared by: Prepared for: |
Taney Engineering William Lyon Homes |
- 6030 S. Jones, Suite #100 500 Pilot Road Suite #G
- Las Vegas, Nevada 89118 Las Vegas, NV 89119 |
Telephone: (702) 362-8844 Telephone: (702) 263-8200 |

CFax: (702)362-5233 | Fax: (702) 263-8220



Department of Public Works

500 S Grand Central Pky + Box 554000 + Las Vegas NV 89155-4000
(702) 455-6000 - Fax (702) 455-6040

Denis Cederburg, PE., Director + E-Mail: dic@co.clark.nv.us L J R

Drainage Study Approval Letter /0 I89 75

Date: October 4, 2010

Firm: Taney Engineering

Engineer: Edward F. Taney, P.E.

Address: 6030 S. Jones Boulevard, Suite 100, Las Vegas, NV 89118

Phone: (702) 362-8844

Fax: (702) 362-5233

E-mail:

Subject: ’ Technical Drainage Study for Ann & Grand Canyon Residential
Development (Serenity Ridge)

Location: SW of Ann Road and Grand Canyon Drive

APN: 125-31-201-003 & 125-31-101-002, -004, -008, -009, -016,

-018, -019, -020, -021, -022, -026

Sec, Township, Range: $31, T19S, R60E

Flood Zone & Panel: Zone X, 1745E, Revised September 27, 2002
Application Tracking #: 10-18993

H| TI E 1 ﬂ|Mlmanijﬂlm
- Date Date . .
Submittals Received Returned Reviewer Miscellaneous
Technical 07/21/2010 08/11/201Q WG
Addendum #1 08/25/2010 09/09/2010 WG
Addendum #2 09/16/2010 09/27/2010 WG
Concurrence Required:
(Must be obtained prior to permit issuance) Reason Concurrence is required
City of Henderson Adjacent to or Impacts Henderson
City of Las Vegas Adjacent to or Impacts Las Vegas
City of North Las Vegas Adjacent to or Impacts North Las Vegas
Nevada Department of Transportation Impacts NDOT Facility
Union Pacific Rail Road Adjacent to or Impacts 2 UPRR Facility
US Army Corp of Engineers Impacts a USACE Facility
Clark County Regional Flood Control District ggﬁ;em to orlmpacts CCRFCD MPU Facility or in a

BOARD OF COUNTY COMMISSIONERS
RORY REID, Chairman + SUSAN BRAGER, Vice-Chair
LARRY BROWN + TOM COLLINS - CHRIS GIUNCHIGLIANI - STEVE SISOLAK + LAWRENCE WEEKLY
VIRGINIA VALENTINE, P.EE., County Manager



Ann & Grand Canyon Residential Development {Serenity Ridge) 10-18993
October 4, 2010
Page 2 of 3

The referenced Technical Drainage Study has been reviewed and is accepted as
complying with minimum improvement standards. As set forth in the subject drainage
study, the following measures will be taken to mitigate flood hazards.

Check appropriate conditions

Retaining/screen wall combination may be in excess of current Clark County Unified
Development Code, Chapter 30.64.050.

A FEMA Elevation Certificate, completed by a licensed surveyor, must be submitted to and
approved by CCPW Development Review Plan Check prior to the issuance of Certificates of
Qccupancy for those structures.

X Mylars of the grading plan must be submitted to the CCPW Development Review Plan Check
for approval signatures prior to map recordation (residential) or permit issuance (commercial).

An administrative variance to allow the finished floor elevation(s) to be set below the current
Clark County criteria must be approved. The finished floor variance must be submitted to CCPW
Development Review front counter after drainage study approval and prior to offsite final review.

The grading plan will be reviewed by the Building Office Operations Division to ensure
compliance with the ADA access requirements. Revisions to the grading plan may be required if
the site accessibility design does not comply with the requirements set forth in the Accessibility
Chapter of the Clark County Building Code.

The plans show work is proposed outside of the project boundary. Notarized written permission
must be obtained prior to grading plan approval.

X Right-of-way dedication must be verified.

Any previously approved drainage easements that are not being used must be vacated.

Per Regional Flood Control District policies and Procedures manual, Section VII. D. 13.
Uniform Regulations for the Control of Drainage, the Engineer of Record shall provide As-Built
ptans or record drawings to the District after completion and final inspection of such privately
installed flood control facilities that have regional flood control significance.

X Structural calculations are required. The structural calculations, plans, and details must be
approved prior to “Offsite” submittal.

X Plan revisions can be found on the red-lined plans and must be addressed.

Prepare drainage easement documents as shown on the grading plans.




Ann & Grand Canyon Residential Development (Serenity Ridge) 10-18993
October 4, 2010
Page 3 of 3

The site shall be graded with respect to drainage as shown on “Ann_and Grand Canyon
{Serenity Ridge) Rough Grading Plan”, sheets RG1, RG2, RG3, RG4, RG5 signed and
sealed by Robert D. Cunningham, P.E., on September 16, 2010. “Ann_and Grand
Canyon - Unit 1 (Serenity Ridge)’, sheet C2 signed and sealed by Robert D.
Cunningham, P.E., on August 25, 2010 and sheets G1, GD1, PP1, PP2, PP3, PP4, PP5
signed and sealed by Robert D. Cunningham, P.E., on September 16, 2010. “Ann and
Grand Canyon — Unit 2 (Serenity Ridge)’, sheet C2 signed and sealed by Robert D.
Cunningham, P.E., on August 25, 2010 and sheets G1, G2, G3, G4, GD1, GD2, PP1, PP2,
PP3, PP4, PP5, PP6, PP7, PP8 signed and sealed by Robert D. Cunningham, P.E., on
September 16, 2010. “Ann_and Grand Canyon — Unit 3 (Serenity Ridge)’, sheet C2
signed and sealed by Robert D. Cunningham, P.E., on August 25, 2010 and sheets G1,
G2, G3, GD1, GD2, PP1, PP2, PP3, PP4 signed and sealed by Robert D. Cunningham,
P.E., on September 16, 2010.

This approval letter has been revised to replace the letter dated September 27, 2010 and
remove previous comment # 1 regarding excessive fill.

Additional Conditions:

1. All residential finished floor elevations must be a minimum of 8-inches above the
rear lot high point, as specified on Figure 302 of the CCRFCD Manual. Verify all FF
elevations and revise Lot 50.

The County's review is solely based on the information submitted by the Engineer of
Record. The County’s review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

By

Principal Ehgineer
Clark County Public Works
Development Review

cc:  Lyon Homes



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

‘Name of Development; Ann & Grand Canyon Residential Development Addendum 1

b) Section: 31

Location of Development:  a) Descriptive (Cross Streets) North/South: Grand Canyon

East/West: Ann

Township: 198

Range: 60E

¢) APN ;_125-31-201-003; 125-31-101-002; -004; -008; -009; -016; -018; -018, -020; -021; -022; -026

Name of Owner:\M"iam Lyon Homes

Telephone No.: (702) 263-8200

Fax No.:(702) 263-8220  E-Mail Address:
Address: 500 Pilot Rd Suite #G Las Vegas, NV 89119

Contact Person-Name: _Barbara Brown, P.E,

* E-Mail Address: Barbarab@taneycorp.com

Yelephone No.: (702) 362-8844

Fax No.: {702) 362-5233

Firm: Taney Engineering

Address: 6030 5. Jones, Suite 100, Las Vegas NV. 83118

Type of Land Development/Land Disturbance Process:

Rezoning B | subdivision Map Clearing and Grading Only
O | Parcel Map Planned Unit Development [l | Other (Please specify below)
] | Large Parcel Map Building Permit

1.Total Owned Land Area: At Site; 45+/- acres

d. Proposed type of development {Residential, Commercial, Etc.}; Residential

" 6. Has the site drainage been evaluated in the past? [X] YES [Q NO
Document HTE #05-47575 applies to the subject site; however, was not referenced for use in the subject study.

2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility?

Being Developed/Disturbed:_ 45+~ acres

[ Yes** [x] No

O Yes** =] No

.Approximate upstream land area which drains to the subject site: 0+/- acres

If ves, please identify documentation:

runoff flow into Hammer Lane and Fisher Avenue.

7. 1f known, please briefly identify the proposed discharge point{s) of runoff from the site; The site drains to the east, discharging

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

Engineer's Seal

Study.

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

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

Revision

Date

Local Entity File No.

REFERENCE:

STANDARD FORM 1

Updated 05/01/2008
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FUTURE CONDITIONS

Z SUMMARY OF FLOW RATES |

CONC. POINT/ AREA, PEAK FLOW, CFS
{ , DRAINAGE AREA ACRES 10-YR 100-YR NOTES
2 '| CP11 64 236 AREA=.23 SQ MI; DARF=0.99

i CcP8 21 79 NO DARF APPLIED

‘ CPANN 120 380 AREA=0.35 SQ MI; DARF=0.98
DOF1 223.50 118 376 AREA=0.35 SQ MI; DARF=0.98

l DOF2 99.80 50 174 NO DARF APPUEED .

| DOF3 262 1 6 NO DARF APPLIED
DOF4 18.37 9 34 NO DARF APPLIED
DOFS 33.50 15 57 NO DARF APPLIED

i 8/23/2010
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4 BASIN BOUNDARY
=% 4 FLOW DIRECTION

TANEY‘ENGINEERING F I G U RE 4

6030 JONES BLVD SUITE #100
LAS VEGAS, NV 89118

(702) 362-8844 FAX:(702) 362:5233 WILLIAM LYON HOMES - ANN & GRAND CANYON

FUTURE CONDITIONS OFFSITE DRAINAGE BASINS




PROJECT SITE & SR i, —_—) ~ SUMMARY OF FLOWRATES
e e T i e T __ P s WGP ANN FUTURE CONDITIONS
| nNNG e L - CONC. POINT/ AREA, PEAK FLOW, CFS
T DRAINAGE AREA ACRES 10-YR | 100-YR NOTES
ANN1 3.39 7 13 NO DARF APPLIED
CP1 3 10 NO DARF APPLIED
CP11 | 64 236 AREA=.23 SQ MI; DARF=0.99
CP2 10 36 NO DARF APPLIED
CP3 10 41 NO DARF APPLIED
CP5 8 30 NO DARF APPLIED
CP6 9 32 NO DARF APPLIED
CP7 12 47 NO DARF APPLIED
CP8 21 79 NO DARF APPLIED
CP9 62 227 AREA=0.21; DARF=0.99
CPANN 120 380 AREA=0.35 SQ MI; DARF=0.98
DOF1 223.50 118 376 AREA=0.35 SQ MI; DARF=0.98
DOF2 99.80 174 NO DARF APPLIED
DOF3 2.62 6 NO DARF APPLIED
DOF4 18.37 34 NO DARF APPLIED
DOF5 33.50 57 NO DARF APPLIED
DON1 6.92 14 NO DARF APPLIED
i DON2 2.29 5 NO DARF APPLIED
e DON3 5.78 12 NO DARF APPLIED
U OISR . DON4 3.36 7 NO DARF APPLIED
14 NO DARF APPLIED
15 NO DARF APPLIED
7 NO DARF APPLIED
10 | NO DARF APPLIED
FISH1 0.49 NO DARF APPLIED
HAM1 1.08 4 NO DARF APPLIED

N
o

[7a] PN

Y
163 ]

B ! s DON5 7.06
c i;{__:‘ L - _ o : DON6 7.56
s Ee o DONg 3.05
DON9 5.12

SEE FIGURE 4

N

N]=WINIBDIN W -]~

FOR EXTENTS OF OFFSITE BASINS

MISCELLANEOUS FLOW CALCULATIONS
5 \ 100-YEAR PEAK FLOW RATES - FUTURE CONDITIONS

- - o o moll v o . A .. |SLOPE | Q(100) D(100) | V(100) VEL. HEAD,
CPYyY SECTION NUMBER DESCRIPTION PERCENT| CFS FEET FPS FEET
S S Wi HS2 20-FOOT PAVED EASEMENT 1.31 36 0.32 5.6 0.50
HS6 10-FOOT WEIR WEIR 10 0.48 NA NA
HS6 10-FOOT CONC. EASEMENT 2.97 10 0.19 5.9 0.54
HS7 15-FOOT CONC. EASEMENT 1.25 227 1.33 12.7 2.50
HS9 15-FOOT CONC. EASEMENT | 1.77 34 0.35 6.9 0.73
HS10 10-FOOT CONC. EASEMENT 1.54 6 0.17 3.9 0.24
HS11 25-FOOT CONC. EASEMENT 0.97 47 0.38 5.0 0.39

' ' - ' 8/23/2010

Jo-1

T | STREET CALCULATIONS BASED ON NORMAL DEPTH
(i o C L - 3 | SLOPE, | Q(10)/Q(100)| D(10)/D(100), [V(10)/V{100)] V(10)*D(10)/
DOF2 | BASIN NAME SECTION NUMBER STREET NAME PERCENT CFS FEET FPS V(100)*D(100)
_ HS1* ANN ROAD 2.99 481308 0.57/0.93 5.1/8.6 2.9/8.0

BASIN BOUNDARY

HS3

"HAMMER STREET 3.35 21179

3.6/5.3

1.3/3.0

DIRECTION OF FLOW

HS4

FISHER AVENUE 3.22 64 /236

0.59/0.90

54/8.1

3.2/7.3

HS5**

ONSITE NORTH-SOUTH 0.68 8/30

0.52/0.82

29/4.0

2.5/3.3

ONSITE EAST-WEST 3.33 20177 0.38/0.56 47171 1.8/4.0

HS8*** :
e CP1 CONCENTRATION POINT 8/2312010 = |
*Calculation is for surface flow; 72 cfs flows in subsurface storm drain pipe in the 10- and 100-year storm events. 1
GRAPHIC SCALE **HS5 Represents the worst case scenario for all onsite north-south street normal depth calculations.

***HS8 Represents the worst case scenario for all onsite east-west street normal depth calculations (CP3+CP2=10/41+10/36=20/77)

120 0 50 120 240 430

A . . | . E i ; ! i l
' ( IN FEET )
9 . _ 1 inch = 120 ft.

HS4

TANEY ENGENEERING —IGURE 5

6030 JONES BLVD SUITE #100
LAS%/’EGAS,NVSS)MS WIL. L IANM LYOIN

(702) 362-8844 FAX:(702) 362-5233 A NN + P AND ANYON
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - !IANDARD FORM 4

# Taney Engineening
‘4 6030 S. Jones, Suite #100
e dmiw Las Vegas, NV 89118
PROJECT NO, : WLL-10-068 PRCJECT: Ann & Grand Canyon
FILE: STD FRM4 CALCULATED BY: BB DATE : 08/23/10
Sub-Basin Data Initial/Overland Time Travel Time T, T. Check Final T, Twg | Remarks
(L) {T) {Urbanized Basins)
DESIG | CN K AREA AREA |LENGTH| SLOPE T LENGTH SLOPE Vy Va T T=Tp Ty TOTAL Te T Tua Remarks
' (acses) §  (mi*2) () (%) {min) (4] {%) (fps) (fps) | (min) (min) ") (min} (min) (hrs)
(1) 2] (4) ) {6 N (8) [C)] {10} {11) (12) {13) (14) (15) (16) (n (18) {19)
EXISTING CONDITION
EXQOF1]83[0.706] 223.501 0.3492 | 300 1.0 12.3 6130 3.3 270 | 537 | 205 328 N/A NIA 32.84 0.328
EXOF2|80|0.666] 99.80 | 0.1559 | 300 1.0 13.5 4280 3.6 2.81 558 | 143 278 - NIA NIA 27.79 0.278
EXOF3177|0626| 262 | 0.0041 | 100 1.0 85 540 3.3 2.69 | 534 3.2 11.7 N/A N/A 11.75 0.117
| EXOF41 77 10626] 1837 | 00287 | 300 1.0 14.8 1370 3.3 269 | 534 5.8 20.6 NIA NIA 20.58 0.208
EXOF5177|0.626| 33.50 | 0.0523 | 300 1.0 14.8 2450 34 273 | 542 9.0 238 N/A N/A 23.81 0.238
EXON2| 77 [0.626| 9.64 | 0.0151 | 300 1.0 14.8 1050 3.4 273 | 542 47 19.5 N/A N/A 19.51 0.185
EXON3| 7710.626| 12.23 | 0.0191 | 300 1.0 14.8 1060 3.3 269 | 534 4.8 19.6 N/A N/A 19.61 0.196
EXON4| 77 10.626| 17.34 | 0.0271 | 300 1.0 14,8 1230 3.3 269 | 534 54 | 201 . N/A N/A 20.14 0.201
EXONS| 77 |0.626| 4.71 | 0.0074 | 100 1.0 8.5 270 33 2.69 N/A 1.7 10.2 N/A N/A 10.20 0.102
DEVELOPED CONDITION
DON1 182]0692] 6.92 | 0.0108 | 140 1.0 8.7 1180 33 367 | 556 4.3 13.0 1320.0.} 17.3 13.0 0.130
DONZ2 | 82]0.692] 2.29 | 0.0036 | 140 1.0 8.7 680 2.9 344 | 521 3.0 11.7 820.0 14.6 11.7 0.117
OON3 | 82]|0.692] 5.78 | 0.0080 | 140 1.0 8.7 1180 33 367 | 556 | 43 13.0 1320.0 | 17.3 13.0 0.130
DON4 | 82| 0692| 3.36 | 0.0053 § 140 1.0 8.7 940 3.2 3.61 5.47 6 123 1080.0 | 16.0 12.3 0.123
DONS | 8210692 7.06 | 0.0110 | 140 1.0 8.7 1090 3.4 372 1 584 | 40 12.7 1230.0 | 16.8 12.7 0.127
DONG | 8210.692| 756 | 0.0118 | 140 1.0 8.7 800 3.0 3.50 { 530 3.6 123 10400 | 15.8 12.3 0.123
DONS | 820692 3.05 | 0.0048 | 140 1.0 8.7 1.3 1.1 212 N/A 0.0 87 1413 108 8.7 0.087
DON9 | 82]0.692] 512 | 0.0080 | 140 1.0 8.7 780 0.8 1.78 ¢ 270 | 6.4 15.1 920.0 15.1 15.1 0.151
DOF1 | 86 |0.745] 223,50 03492 | 300 1.0 11.1 6130 3.3 367 | 556 | 19.2 30.2 64300 | 45.7 30.2 0.302
DOF2 | 84]0.719] 99.80 | 0.1559 | 300 1.0 11.9 4280 36 383 | 581 | 13.0 24.9 4580.0 | 354 24.9 0.249
DOF3 1 82]0.692] 262 | 0.0041 | 100 1.0 73 540 33 367 | 556 24 9.7 640.0 13.6 9.7 0.097
DOF4 182]0692] 1837 ] 0.0287 | 300 1.0 12.7 1370 3.4 3.72 1 564 4.8 17.5 1670.0° | 193 17.5 0.175
DOFS [ 82]0.692] 33.50 | 0.0523 | 300 1.0 12.7 2450 3.4 372 ] 564 8.0 20.7 2750.0 | 253 20.7 0.207
FISH1 |98]0.904| 049 | 000081 30 2.0 1.5 305 36 3.83 N/A 1.3 - 2.9 335.0 11.9 2.9 0.050
ANN1 [98]|0904| 339 | 00053 | 43 2.0 1.8 1280 341 356 | 539 48 6.6 13230 | 174 6.6 0.066
HAM1 | 98]0.904| 1.08 | 0.0017 1 30 20 1.5 390 31 3.568 N/A 1.8 34 4200 | 123 3.4 0.050
Travel Time Velocity Formulas All basins over one square mite
T={1.801. 1- KL {20/ (5*1/3) For the travel time {T,) calcutations, Existing Developed are calculated by the equation
TsToT, V, applies to the first 500 feet of travel distance; V, = 14.8°(S/100)*172 vV, = 20.27(SM1001/2 Tug=20Kn{L"L/5%0,5)0.33
K=0.0132(CN)-.39 V, applies to the remaining travel distance. Vy = 28.47(S/100)0172 V, = 30.6°(SM100}"1/2 and denoted by shaded gray
[Tieg = 0.6T¢ . ' {See Worksheet).
REFERENCE: CCRFCD HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL ]
i STANDARD FORM 4
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FLOOD HYDROGRAPH PACKASE (HEC-1)
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VERSION 4.1
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* U.8. ARMY CORPS OF ENGINEERS *
. BYDROLOGIC EMGINEERING CENTER *
* 609 SECOMD STREET *
* DAVIS, CALIFORNIA 95616 *
. (916) 756-1104 *
. *
* *
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THIS PROGRAM REPLACES ALL PREVIOQUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1G6S, HECLDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1573-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- CON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS5 THE FORTRANT? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE T DU TS, RO S U SO S, - S SR T
+DIAGRAM
1 ID
2 ID L D D O D - D D
3 ID ANN & GRAND CANYON
4 ) HYDROLOGIC MODEL
5 > S
6 ID EXISTING AND FUTURE CONDITIONS
7 ID 10-YR & 100-YR STORM EVENT
B ¢ J S
9 ID TANEY ENGINEERING
10 )
11 D FILE: AGC.DAT
12 ID PROJECT No: WLL-10-068B
13 ID DATE: JULY 2010
14 ID LI PP I I IO
15 )
16 ID ---> 6-HOUR / SDN 3 <---
17 o
18 IT 5 o o 300
19 10 5
20 IN 5
21 JR  PREC  1.00 0.9% ©0.98  0.51  0.50
22 KK EXOF3
23 KM dbddddad e das+BEGIN EXISTING CONDITIONS ANALYSIStktaddttddddd
24 BA  .0041 k..{ G
25 PB 3.09 (:'Xlsﬂ
26 PC .000 .020 .057 .070 .087 .108 .124 .130 .130 .130 -
27 BC 130 .130 .130 .133 .140 .142 .148 .158 172 .181 v
28 PC .190 .197 .199 .200 .201 .204 .214 .229 .241 .249 ‘ :
29 BC .251 ,256 .270 .278 .281 .283 .295 .322 .352 .409 DE'\] m—]‘-}
a0 pC .49% ,550 .70 .744 .781 .812 .819 .83s .es1 656



.1 L8860 .868 .876 .88 .910 .926 .9. . 950 .970 .976

PC

32 pC .82 .985 .9a7 . 989 .950 .993 .993 .994 .995 .998
33 rC .998 .999 1.00
34 LS 0 77
as uD 117

*
36 KK  EXON3
” BA  .0151
38 Ls 0 77
as UD 1596

*
a0 KK c1
a1 HC 2

*
42 KK  EXOF4
43 BA  .0287
a LS 0 17
45 up .206

-

HEC-1 INPUT PAGE 2
LINE ID....... 1ooi.... 2.0, 3....... 4....... 5....... 6....... E J : P 9...... 10

46 KK EXON4
a7 BA  .0271
48 LS 0 77
49 UD .201

*
50 KK cp4
51 HC 2

2 ]
52 KK EXOF2
53 BA  .1559
54 LS 0 80
55 uD .278

*
56 KK EXON2
57 BA  .D151
58 Ls 0 7
59 D .195

: ]
&0 KK c2
61 HC 2

*
62 KK c3
€3 EC 2

L ]
64 KK  EXOF5
65 BA  .0523
66 LS ¢ 77
67 D .238

. .
68 KK  EXONS
69 BA  .0074
70 ) o 77
17 D .102

"
72 KK cs



‘lI!3 RC 2 ‘II'

74 KK  EXOF1
75 BA  .3492 .
76 LS 0 83
77 up .a28
*
HEC-1 INPUT PAGE 3
LINE b ¢ + TR, R - S 3...... P R PR S S B...... I 10
78 KK DUMMY
79 HC 4
L ]
8o KK DOF1
al i Tt d et ket X sBEGIN FU'].‘U'RE m:?:oﬂs.tttlttltittii
az BA  .3492
a3 LS 0 86
B4 uD .302
L
8s KK ANN1
86 BA  .0053
87 LS 0 98
Ba uD .066
*
89 KK  CPANN
90 HC 2
*
91 KK DOF3
92 BA  .0041
93 LS 0 82
04 uD .097
-
95 KK DOR2
96 BA L0036
97 LS 0 a2
98 uD L117
-
99 KK cP1
100 HC 2
L]
101 KK DON3
102 BA .00%0
103 LS 0 B2
104 uD .130
*
108 KK DON1
106 BA  ,0108
107 LS o ]
108 uD .130
+*
HEC-1 INPUT PAGE 4
LINE ID....... .. ... .20 0 3 BB T B 9......10
109 KK CcPp2

110 HC 3



Q. DOF4 .

KK
112 BA .0287
113 LS 0 B2
114 uD .175

. .
115 KK DON4
116 BA .0053
117 LS 0 82
11a uD .123

.
119 KK cP3
120 HEC 2

.
121 KK DOKB
122 BA .004B
123 LS 0 82
124 uD .087

"
125 KK CP7
126 HC 2

.
127 KK DONS
iz2a BA .0110
129 LS 0 B2
130 uD .127

-
13 KK DONE
132 BA ,0118
133 LS 0 82
134 uD .123

"
135 XK CP5
136 BC 2

N
137 KK HAM1
138 BA L0017
139 LS 0o 1]
140 uD .050

*

HEC-1 INPUT PAGE 5
LINE 1 . 4...... - TP - T PRI - PRS- P L

141 KK cPé
142 HC 2

*
143 KK CPB
144 HC 2

-
145 KK DOF2
146 BA .1559
147 LS 0 84
148 uD .249

.
149 KK DOF5
150 BA L0523
151 LS Q az2
152 ud 207



153 KK cr3
154 HC 2
*
155 KK DONY
156 BA 0080
157 LS v} 82
158 up .151
*
159 KK FISH1
160 BA .0008
161 LS 0 98
162 up .050
*
163 KK CPl1
164 HC 3
*
165 zz
SCHEMATIC DIAGRAM OF ESTREAM NETWORK
INPUT
LINE {V) ROUTING {==-=->} DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR {¢===}) RETURN OF DIVERTED OR PUMPED FLOW
22 EXOF3
36 . EXON3
40 Cl.ieinninnns
42 . EXOF4
46 . . EXON4
50 . o7 I
52 . . EXOF2
56 - N “ EXONZ
50 ] . o S
62 ] L T
64 . . EXOFS
68 . . . EXONS
72 . ] C5.einnnnnnn

74 . . . EXOF1



78 DUMMY . . iovvrvonrinarianrtarsannnsansas

80 . poFL

85 . . A

89 . CPANN. ....oenn.n.

81 . . DOF3

95 . . : DON2

99 . . CPl...........n

101 . . . DON3

105 . . . ) DON1

109 . . e S

1m . . - DOF4

115 . . . . . DON4

119 . . ) CPR.neeannnns

121 . . . . DONE

125 . . . R FUD

127 . . . . BONS

131 . . . ) . DONG
13s . . X ) CP5. .t ieennnn.
137 . : . : . na
141 : : . . CP6...ovrennnn.
143 ) . ) CRB.....\vrenn.

145 . ) . . DOF2

149 . . . . . DOFS



155 . . B . .

153

159 . . ) ) : .

153 . - : f

{**#*} RUNOFF ALSO COMPUTED AT THIS LOCATION
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-
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-
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*
FLOOD HYDROGRAPH PACKAGE
JUNR 1998
VERSION 4.1

(HEC-1)

*
.

*

RUN DATE 23AUGI0 TIME 13:55:11 *
*

-

IZE 2SR R AR SRR SRR RN R R SRR S 3

LI LI LI OO
ANN & GRAND CANYON
HYDROLOGIC MODEL
EXISTING AND FUTURE CONDITIONS
10-¥YR & 100-YR STORM EVENT

TANEY ENGINEERING

FILE: AGC.DAT
PROJECT No: WLL-10-068
DATE: JULY 2010
CHCHHCHCO OO O OO

===> 6-HOUR / SDN 3 <---

19 10 CUTFUT CONTROL VARIABLES
IPRKRT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 00S5 ENDING YIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .0B BOURS
TOTAL TIME BASE 24.52 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

FRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CuBiC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

LA R R R RS R S R R RS RS SSRERRE R X

*
. U.8. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET .
* DAVIS, CALIFORNIA 95616 .
. (916) 756-1104 .
" *
* *

(R XA 2R AR R L2 R R R R RS AR R R AR L 2



JP . MULTI-PLAN OPTION .

NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION :
1.00 .99 .98 .51 .50

PEAK FLOW AND STAGE (END-OF-PERIQD} SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECCHD, AREA IN SQUARE MILES
TIME TO PEAK IR HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIC 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5
1.00 .99 .98 .51 .50
HYDROGRAPH AT
+ EXOF3 .00 1 FLOW )t 4. 4. A 1.
TIME 3.58 i.58 3.58 3.5§ 3.58
HYDROGRAPH AT
+ EXON3 .02 1 FLOW 16. 16. p 3.
TIME 3.67 3.67 3.67 3.67
2 COMBINED AT
+ c1 02 1 FLOW 20. 20. 48" . 4.
TIME 3.58 3.58 3,67 3.67
HYDROGRAPH AT
+ EXOF4 .03 1 FLOW 25. 24, 24, A 4,
TIME 3.67 3.67 3.67 3.67 3.67
HYDROGRAPH AT )
+ EXON4 .03 1 FLOW 213, 23, 4.
TIME 3.67 3.67 3.67
2 COMBINED AT -
+ Cr4 .06 1 FLOW 48, 47, 46, g, 9.
TIME 3.67 3.67 3.67 3.67 3.67
HYDROGRARPR AT =
+ EXOF2 .16 1 FLOW 137. 135, 132, 3z, 31.
TIME 3.75 3.75 3.75 3.75 3.75
HYDROGRAPH AT y
+ EXON2 .02 1 FLOW 13. 13. ENY 2.
TIME 3.67 3.67 3.6 3.67
2 COMBINED AT
+ c2 .17 1 FLOW 149. 146. 144, 35, 33,
TIME 3.75 3.75 3.75 3.75 3.75
2 COMBINED AT
+ ca .23 1 FLOW 196. 193, 185. 4.

TIME 3.67 3.67 3.67

3.75

HYDROGRAPH AT :

. EXOFS .05 1 FLOW az. a1, 9 8.
TIME 3.67 3.67 3.75

HYDROGRAPH AT

+ EXONS .01 1 FLOW 8. 0. 7. 2. 1.
TIME 3.58 3.58 3.58 58 3.58

2 COMBINED AT By -
+ Cc5 .08 1 FLOW 48. 47. 46. 9. 9.
TIME 3.67 3.67 3.67 3.75 3.75

HYDROGRAPH AT



3.715 3.75 3.75 3.83

\ @
+ . EXOF1 .35 1 FLOW 329. 324. 319. A g6,
TIME 3.83

4 COMBINED AT

HYDROGRAPH AT

+ DOF1 .35 1 FLOW ae?. 3s1. 376. 123,
TIME 3.75 3.75 3.78 3.75
HYDROGRAPH AT
13. 13, 6.
3.50 3.50 " 3.50

386. 380, 125, 120.
3.75 3.75 3.75 3.75

2 COMBINED AT
+ CPANN .35 1 FLOW

HYDROGRAPH AT

+
-
.
o
=
-
Eg
w w
S o gy
~) B 0w
VA B¢

+ DOF3 .00 1 FLOW 6 5. 5 /1 1
TIME 3.50 3.50 1.50 3.58 3.58

HYDROGRAFPH AT

+
.
o
o
(=
Eg
’0
w
+
LR
@
w
Wntn
o
(5 )
[0
o
[M]
(L]
@

2 COMBINED AT

+ CPl .01 1 FLOW 10. 10. 10. 3. 3.
TIME 3.50 3.50 3.50 3.58 3.58
HYDROGRAPH AT . =,
+ DON3 .01 1 FLOW 11. 11, 3, 3.
TIME 3.58 i.58 3.50 3.s58
HYDROGRAPH AT
+ DON1 .01 1 FLOW ) 14. 13. 4. 4.
TIME 2.58 3.58 3.58 3.58

3 COMBINED AT :
+ cp2 .03 1 FLOW 26, as, a4, 9,
- TIME (3.53 3.58 3.58 3.58

HYDROGRAPH AT
+ DOF4 .03 1 FLOW 34. 33. as. 9. 8.
TIME 3.58 3.58 3.58 3.67 3.67

HYDROGRAPH AT
+ DON4 .01 1 FLOW 7. 7. 7. 2.
TIME 3.58 3.58 3.58 3.58

2 COMBINED AT /‘

+ CP3 .03 1 FLOW 40, 39, 10. 10.
TIME 3.58 3.58 @ 3.58

HYDROGRAPH AT
+ DONB .00 1 FLOW 7. 7. 2. 2.
TIME 3.50 3.50 3.50 3.50

2 COMBINED AT
+ cp7 .04 1 FLOW 46. 45. //1_2\ 12,
TIME 3.58 3.58 @ 3.58

HYDROGRAPH AT
+ DONS .01 1 FLOW 14. 14, 4,
TIME 3.58 3.58 3.58

HYDROGRAPH AT
+ DONG .0 1  FLOW 15. 15, 15. 4.
TIME 3.58 3.58 3.58 3.58




2 COMBINED AT
+ CP5 .02 1 FLOW 30, 29, 29,
TIME 3.58 3.58 3.58

HYDROGRAPE AT

w

[

o

[}

[V

o

Q@
o .
o

W

(LR

=3

2 COMBINED AT

s‘
BEEHE

+ cpe .02 1 Flow iz, . 5. T 5.
3.58 3.58 3.58 3.58
2 COMBINED AT
+ cP8 .06 1 FLOow 71. 76. /; 20.
TIME 3.58 3.58 ( 3.58 3.58
HYDROGRAFE AT "
+ DOF2 .16 1 FLOW {1745 171 168.
TIME 3.67 3.67 3.67
HYDROGRAPH AT N
+ DOF5 .08 1 FLOW 513 56. 55,
TIME 3.67 3.67 3.67
2 COMBINED AT
+ cre .21 1  FLOW 231. 227. 223, ] .
TIME 3.67 3.87 3.67 3.87 3.67
HYDROGRAPH AT - =
+ DONY .01 1 FLOW mN 10. 10. 3. 2.
: TIME 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT )
+ FISH1 .00 1 FLOW 2. 2 1.
TIME 3.50 3.50 3.50

3 COMBINED AT
+ CP11 .22 1 FLOW 240, 236, 233. 68,
TIME 3.67 3.67 3.67 3.67

*++ NORMAL END OF HEC-1 w#ww



FILE NAME: WLLOBBIMP.DWG

— DARRALE ROBERT CASH ADRIAN & MICH
APN; 125-30-402-030" APN; 125~30-402%
RESIDENTHAL™ 4 i A= RESIDENTIAL HoM

ELLE

OME
P FILE (32 PAGE 52 i PM FILE 29 PAGE'SD

UISTADOR |

CONQ

2N

S e N, (PUBLIG)

R [

P o (Jusu 2]

COMMON LOT A

R

\ i 7
?UD GROUT 10 LF; /|
COURES ABOVE-

-

DRANAGE-EASEVENT-TO, BE

PRIVATELY MANTANED BY HOA

134505 n
] ﬁ«e;/z (PRI\jATh) \L

SERENE STAR CT

73

Call Before You Dig
AYOID CUTTING UNDERGROUND
UTILTY LS. IT'S COSILY.

AVOID HITTING OVERHEAD.
POWER LINES. (TS COSTLY.

AVOID HITING UNDERGROUND
TRAFFIC_SIGNAL SYSTEWS

AND STREET LIGHT SYSTEM
CONDUITS, IT'S COSTLY.

UnderGtouﬁnﬂ

1T0-455- ol

CLARK COUNTY TRAFFIC GPERATION:

1- mz“% 2600
1-702-227-2929 1-702:209-6611

CLARK CCUNT‘I YR»‘«FFIE ﬂFERAﬂ(\MS
L4 VEGAS, AmeA CoupuTeRIZeD ~800-435-7"

CALL

SITE MAP

ANN_ROAD

N T 1T el
LEGEND ;
EXISTING PROPOSED w
DESIGN ELEVATION (10.00) 10.00 b
FUTURE ELEVATION [10.00] >
SCARP (SLOPE VARIES) ) @
CONTOUR (1" INTERVAL) - —_T——
CONTOUR (5" INTERVAL) —_—TT  —
DIRECTION OF FLOW — - — _— -
RETAINNG WALL =
CMU WALL I
CENTERLINE _—— —_— )
RIGHT-OF—WAY —_————— —_————— é
CUT UINE-ASPHALT — A 1%}
CURB AND GUTTER 5 =
- NE]
POWER POLE O O §
&
SDEWALK RAMP W
CURB DROP INLET — s
STORM ORAIN W/MANHOLE
SDEWALK  E——
PROPERTY LINE —_— — —_————
CUT-FILL UNE el I ]
EDGE OF PAVEMENT b e e i B
SIGHT WISIBILTY ZONE —ﬂ g

PRIVATE STREET EASEMENTS

KEY MAP '

ALL PRIVATE STREETS ARE P.U.E., PUBLIC SEWER EASEMENTS, AND PUBLIC DRAINAGE
EASEMENTS TO BE PRIVATELY MAINTAINED BY THE H.O.A

| J|EL_CAMPQ GRANDE H__H_H

MANCHA
ANN RUAD D

FISHER
PROJECT
ST

RUFFIAN
HUALAPAI

GRAND CANYON

TEE PEE‘
—_—— e

‘ s

FORT APACHE

2

FLOOD ZONE

THIS PROJECT IS LOCATED IN ZONE X, AN AREA QUTSIDE THE 100-YEAR FLOOD ZGNE
ACCORDING TO FIRM PANEL NO. 32003C1745 DATED SEPT. 27, 2002

EARTHWORK

6030 S. JONES BLVD STE# 100
LAS VEGAS, NV 89118
702) 362-8844 FAX: (702) 362-5233

FAX: (702) 263-8220

TOTAL FOR OVERALL DEVELOPMENT: 204 CY CUT
16,315 CY FILL

THIS GPINION OF THE CUT AND FILL GUANTITIES IS PROVIDED AS REQUIRED BY CLARK COUNTY
BUILDING CODE REQUIREVENTS. THIS INFORMATION SHOULD NOT BE USED FCR BIDDING
PURPOSES. ALL CONTRACTORS ARE RESPONSIBLE FOR THEIR OWN QUANTITIES. THESE TOTALS
ARE RAW AND DO NOT ACCOUNT FOR SHRINKAGE AND SUBSIDENCE.

Q
Z
=
5
g
Z
a3
%‘4
=

500 PILOT ROAD STE# G
LAS VEGAS, NV 89119

7022638200

WILLIAM LYON HOMES

GEOTECHNICAL

oF— 24 L-TYPE CURB & GUITER (USD #216)

E-—-S\DEWALK RAUPS USING ARMOR TILE (CASE 1
TRUNCATED DOMES OR EGUIVALENT (USD #235)

—4" THICK CONCRETE SDEWALK (USD #234)
[4]--8 cross curTeR (uso p228)
[B--————-SAHCUT & MATCH EXISTNG AG PAVEMENT
[63--30" RoLL TYPE CURB & GUTTER (USD #2174)
~CURB CUT (SEE P/0DT)
0' TRANSITION FROM ROLL TO DEPRESSED CURB (SEE R/GD1)
[ F-——~---"RoucHT RoN FENCE (SEE K/SD1)

[10}--WROUGHT IRON FENCE W/ SCREEN AND GATE (SEE 0/GD1)

—5" THICK CONCRETE SIDEWALK (USD #234)
,0' VALLEY GUTTER (SEE L/6D1)
—AC PAVEMENT

[1&}--SoEwaLK RAWES USING ARMOR TILE (GASE 1 A=95' B=4.5)
TRUNCATED DONES OR EQUIVALENT (USD #235)
[F5}==-=---S0EvELK RANPS USIG ARMOR TILE (CASE 1 A=120’ B=4.5)
TRUNCATED DOMES OR EQUIVALENT (USD #235)

~WROUGHT IRON FENCE #/ SCREEN AND GATE (SEE KK/GD2)

GEOTEK, INC.
6835 S. ESCONDIDO ST, STEF A
LAS VEGAS, NEVADA 83119

REPORT NO: 9786-LV6
DATE 03/11/2010

702-897-1424

SCALE

40

(INFEET)
finch= 40 f.

LEGAL DESCRIPTION

BEING A PORTION OF THE NORTHWEST QUARTER (%) OF SECTION 31, TOWNSHIP 19
SOUTH, RANGE 60 EAST, M.B.0. & M. CLARK COUNTY, NEVADA

NTIAL SUBDIVISION

BASIS OF BEARINGS

(SERENITY RIDGE)

GRADING NOTES

COMPLETION OF SECTION Il OF DRAINAGE COMPLIANCE REPORT REQUIRED.
ADD 2600 FEET T0 ALL GRADE TAGS 70 GET ACTUAL ELEVATION.

THE ELEVATION DIFFERENCE BETWEEN THE PAD AND FIMSH FLOOR IS DETERMINED FROM H MINMUM
THICKNESS REQUIRED:PER THE GEOTECHNICAL REPORT. FINISH FLOORS MAY INCREASE DEPENDING
TYPE OF SOIL AND FOUNDATION-PLAN USED.
SHALL SUPERSEDE THE CIVIL IMPROVEMENT PLANS.

ALL PRIVATE STREETS AND DRAINAGE EASEMENTS ARE TO BE PRIVATELY OWNED AND MAINTAINED BY THE

HOMEQWNERS ASSOCIATION (H.0.A.).

NOTE THAT THE STRUCTURAL PLANS & GEO‘ECHNICAL REPORT

ALL WORK TO BE PERFORMED QUTSIDE OF THS PROJECT BOUNDARY AND ON PRIVATE PROPERTY SHALL NOT
BE PERFORMED UNTIL YRITTEN PERMISSION AND EASEMENTS HAVE BEEN OBTAINED FROM THE OFFSITE OWNER

AND GIVEN TO CLARK COUNTY.

CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL LOCATION GF EXISTING UTILITIES AND NOTIFY THE
DESICN ENGINEER IMMEDIATELY OF ANY DISCREPANCIES PRIOR TO CONSTRUCTION.

5 B9'14'18" E, BEING THE NORTH LINE OF THE SE J, NW i, SECTICN 31, TISS, R60E;
V.M, AS SHOWN ON FILE 97, PAGE BS CF PARCEL MAPS, CLARK COUNTY, NEVADA
GFFICIAL RECORDS.

ARESIDE
GRADING PLAN - NORTHWEST

ANN AND GRAND CANYON - UNIT 2

BENCHMARK

BM. #3LV90-31C4 CLY RIVET & ROUND PLATE \N CUNC PAD WEST SIDE OF GRAND
CANYON DR., 120 FEET SOUTH OF WASHBURN RI

ELEVATION = 795.579 M (2010.16 FEET) NAYD 88

ABBREVIATIONS

GRADING CERTIFICATION

| CERTIFY THIS GRADING PLAN COMPLIES WITH THE APPROVED DRAINAGE STUDY, HTE 10-18993, ON FILE WItH

CLARK COUNTY FCR THIS PROJECT,

ROBERT D. CUNNINGHAM, P.E DATE

APPROVAL BLOCK

ACCEPTANCE OF PLANS FOR FILNG

BY:

DATE

DEVELOPMENT AND FLOGD CONTROL

AC ASPHALTIC CONCRETE WIS - NOT T0 SCALE
BC  BACK OF CURB o€ ON CENTER
BGr  BAGK OF CURB RADUS P8 ox
BN BINCHW PC_ PONT OF
gvc BEon Jlor AL ORE RCC pONT SosounD cuRvE )
y PE POLYETHYLENE .
CATY CABLE ELEVISN P PONT CF NIERSECTON ENGINEER'S SEAL
PL  PROPERT
& G poc PO B cDiicnon DATE: 09.16.10
Gr gonﬂﬁén it ETAL e DR PoNT g R
W €D M PRC  POINT OF REVERSE CURVE
CNLY  CITY OF NORTH L P POINT OF TANGENCY : "=4()
o BVC POLYUN. CH.ORGE SCALE: I'=40
COH C\TYCOrMHENDERSCf\ IuS
oY CUBIC YARD foa  RERFORCED CONCRETE Box : -10-
B DS e RGP RENFOROED CONCRETE PPE JOB NO: WLL-10-068
R/H  RIGHT-OF-WAY ;
OF  DUCTLE Ko PPe R R DESIGNED BY: MC
EC  END OF o SR
& e or PiviNENT L ETLIGHT
EVC  END VERTICAL CURVE S SCUTERY HEVADA VATER AUTHORITY CHECKED BY: RDC
g e ?non | §, RS
FINSH FLOOR ELEVATION
FG HNISH ST SHEET NAME:
H R o svz SlGHT Uy z0
i By Y 1
b
08 GRA ¥ Top o Faome
GFF GARAG[ rww FLOR TR T0P OF RETAINING SHEET:
o T ToP OF WAL
INV TP
UNER FeeT U UhircR STANDHRD ORAIING OF
Lr 7T V€. VERTICAL Cl
LVWHD LAS VEGAS VALLEY WATER DISTRICT WP WIRFED GRfope
NAX HAXNUM W YAy TR
MH MANHOLE W
MK VNN % 2 are




= 402-02
UND[VLLOPIB Y
OR; 20040218 uzi\q

| Ny
ATKINSON ARLENE LIV TRUST-
APN: 125-30-403-003
RESIDENTIAL HOME
P FILE 11 PAGE 73 __

R & S CHEYENNE LIC

__APN: |25 JD 403 005,

4
210.30 IF

b
&
7

I%‘ i‘\

|
! ]

49,1017

Ayyg ,H\W{UC_T
Q’!U\ TE)

EASEMENT
M - 46069)

a0

49.80TR
46.307TF

45.601F

LO0TF_
R“& S SIMMONS LLC/
APN; 125-3i-101-02
40TR

~30' DRMN (GE EAsel
°R[VA‘ELY- MAINTAINED BY HOA /

WLLOBBIMP.DWG

Call Before You Dig
B¢ AVOID CUTTING UNDERGROUND
AVOID HITTING uuntmaunn UTUTY LNES. iT'S COSTLY.
e T e
ot R
o s Hesn

L (Gl
UndetGround =

1‘702‘455‘75 11 . ‘l»8(]0~227»26l]0

CLARK COUNTY TRAFFIC GPERATIONS

1 7 2 CLARK COUNTY TRAFRC DPERATIONS
1-800-455-7544

S VEGAS AREA COMPUTERIZED
TRATE Syeels

FILE NAME:

o,/ 30" PUBLIC SEWER EASEMENT
& EMERGENSY, FIRE ACCESS

// 30 DRAINAGE EASEMENT TO Bl
/_PRIVATELY MAINTAINED BY HOA-/

31400

30° PUBLIC "SEWER EASEMENT
& EMERGENCY FIRE ACCESS
7 ‘

ey

ADEPRE\SED Cure

s Sy
AMERICA FIRST FEDERAL JCREDIT UNION
YAPN: |z ~31-101-025 .,

K INDEVELOPED
S OR: zousvzm 04144

. 20' ORAINAGE EASEMENT TO BE

«3’

TELY MAINTAINED BY HOA ¢
20" PUBLIC SEVER EASENENT,

|

LEGEND

SITE MAP

ANN ROAD

JAMIES U

[RANRUIL

[RTURE UNJT'3

HAM\AER

EXISTING PROPOSED

DESIGN ELEVATION (10.00) 10.00

FUTURE ELEVATION (10.00]

SCARP (SLOPE VARES) ) - AR A0 A
CONTOUR (1" INTERVAL) - - —_— T—
CONTOUR (5' INTERVAL) ——
ORECTION OF FLOW —_— e _ — —
RETAINNG ¥ALL ————————
MU WALL

CENTERUINE _— _
RIGHT- OF~WAY —_————— —_——-————
CUT LINE-ASPHALT —e————

CURB AND GUTTER

POYER POLE -O

SIDEWALK RAMP

CURB DROP INLET
STORM DRAIN %//MANHOLE

SDEVALK

PROPERTY LINE
CUT-FILL LINE

EDGE OF PAVEMENT
SIGHT VISIBILITY ZONE

PRIVATE STREET EASEMENTS

ALL PRIVATE STREETS ARE P.U.E, PUBLIC SEWER EASEMENTS, AND PUBLIC DRAINAGE V]
EASEMENTS TO BE PRIVATELY MAINTAINED BY THE H.0.A.
NTS 5 @
s g
oz &
KEY MAP g 2EEZ
FLOOD ZONE S 5| gzt
_ L JlEL_cAuPO GRaNDE | | | 2 O 5=
w8 Z Bag=
THIS PROJECT IS LOCATED IN ZONE X, AN AREA OUTSIDE THE 100-YEAR FLOOD ZONE e S Be =
. = ACCORDING TO FIRM PANEL NO. 32003C1745 DATED SEPT. 27, 2002 Z. Eé g m z23
E % = ez8
o ] [=] . 5
5= [ OfZa| zzis
2 2 FEdE g s
EARTHWORK Segr| 2% B
H5 § Pq
TOTAL FOR OVERALL DEVELOPMENT: 204 CY cutT (Ec g ﬁ hd
315 CY FILL E 28
ol THIS OPINION OF THE CUT AND FILL QUANTITES IS PROVIDED AS REQUIRED BY CLARK COUNTY %
/o 2 BUILDING CODE REQUIREMENTS. THIS INFORMATION SHOULD NOT BE USED FCR BIDDING
2/5 % PURPQSES. ALL CONTRACTORS ARE RESPONSIBLE FOR THEIR OWN QUANTITIES, THESE TOTALS =
= ARE RAW AND DO NOT ACCOUNT FOR SHRINKAGE AND SUBSIDENCE.
5 NTS
GEOTECHN ICAL
GEOIEK, INC. ™ -
CONSTRUCTION NOTES 6835 5. ESCONDIDO ST, snw A REPORT NO: 9786-L¥6
LAS VEGAS, NEVADA 89119 DATE 03/11/2010
702-B97-1424
- 24" L-TYPE CURB & GUTTER (USD #216)
: |-—-S\DE\\‘ LK RAMPS USING ARMOR TILE (CASE 1 A=8=8.0")
TRUNCATED DOMES OR EQUIVALENT (USD §235) SCALE
—~4" THICK CONCRETE SIDEWALK (USD #234) ™~
[4]-- cross cutrew (usp 228) e 2 @ w = =
[ st s o st c e e e e — | 7 Z | 5
-—-30" ROLL TYPE CURB & GUTTER (USD #217A) (IN FEETJ :DI — m
. <2}
~CURB CUT (SEE P/0DI) Tinch= 40 & Z =
0" TRANSITICN FROM ROLL TO DEPRESSED CURB (SEE R/GDI) O [Ga] =
o et e ) LEGAL DESCRIPTION S22| 8
WROUGHT IRON FENCE W/ SCREEN AND GATE (SEE Q/601) < % ?S Z
[ 5" THICK CONCRETE SIDEWALK (USD #234) BEING A PORTION OF THE NORTHWEST QUARTER () OF SECTION 31, TOWNSHIP 19 Ty ? '
[12} 50" vauey ourier (see L/cor) SOUTH, RANGE 60 EAST, MBD. & M. CLARK COUNTY, NEVADA A i g z
[}~ —AC PAVEVENT =z E j
~SIDEWALK RAMPS USING ARMOR TILE (CASE 1 A=9.5' B=4.5") ; =™
TRUNCATED DOMES OR EQUIVALENT {USD #235) E Lﬁ‘
—=-=SIDEWALK RAMPS USING ARMOR TILE (CASE 1 A=12.0' B=4.5) o Lﬂ 9 %
TRUNCATED DOMES OR EQUIVALENT {USD #235) [7¢)
~WROUGHT IRON FENCE W/ SCREEN AND GATE (SEE KK/GD2) BASIS OF BEARINGS 2 vm =
S B9't4'18" £, BEING THE NORTH LINE OF THE SE J%, NW J%, SECTION 31, T19S, REOE; ~ § %
M.D.M, AS SHOWN ON FILE 97, PAGE 85 OF PARCEL MAPS, CLARK COUNTY, NEVADA Z <
GRADING NOTES 4 °

COMPLETION OF SECTION Il OF DRAINAGE COMPUIANCE REPORT REQUIRED.
ADD 2600 FEET TO ALL GRADE TAGS TO GET ACTUAL ELEVATION,

THE ELEVATION DIFFERENCE BETWEEN THE PAD AND FINISH FLOOR IS DETERMINED FROM THE
MINIMUM_ THICKNESS REQUIRED PER THE GEQTECHNICAL REPORT. FINISH FLOORS MAY INCREASE
DEPENDING ON THE TYPE OF "SOIL AND- FOUNDATION PLAN USED: NQTE THAT THE STRUCTURAL
PLANS & GEOTECHNICAL REPORT SHALL SUPERSEDE THE CIVIL IMPROVEMENT PLANS.

ALL PRIVATE STREETS AND DRAINAGE EASEMENTS ARE TO BE PRIVATELY OWNED. AND
MAINTAINED BY THE HOMEOWNERS ASSOCIATION (H.O.A.).

ALL WORK TO BE PERFORMED QUTSIDE OF THE PROJECT BOUNDARY AND ON PRIVATE PROPERTY
SHALL NOT BE PERFORMED UNTIL WRITTEN PERMISSION AND EASEMENTS HAVE BEEN OBTAINED
FROM THE OFFSITE OWNER AND GIVEN TO CLARK COUNTY.

CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL LOCATION OF EXISTING UTILITIES ,AND
NOTIFY THE DESIGN ENGINEER IMMEDIATELY OF ANY DISCREPANCIES PRIOR TO CONSTRUCTION.

BENCHMARK

BM. 4OLVS0-31C4 CLY RIVES & ROUND-PLATE IN CONC" PAD WEST SIBE OF GRAN
* CANYON DR.; 120 ‘FEET SCUTH OF - WASHBURN-ROAD.

ELEVATION = 795.579 M (2010.i6 FEET) NAVD 88

ABBREVIATIONS

GRADING CERTIFICATION

| CERTIFY THIS GRADING PLAN COMPLIES WITH THE APPROVED DRAINAGE STUDY, HTE 10-18993, ON
FILE WTH CLARK COUNTY FOR THIS PROJECT.

‘Call Before You Dig

ROBERT D.  PE DATE

AVOID CUTING UNDERGRCUND
UTUTY LKES. ITS COSTLY.

APPROVAL BLOCK

1-800-227—2600
o

ACCEPTANCE OF PLANS FOR FILING

BY:

CLARK CONTY TRAFFC GPERATICS
1-800-455-7544

DATE
DEVELOPMENT AND FLOOD CONTROL

AC ASPHALTIC CONCRETE NTS  NOT TO SCALE
BC BACK OF CURB QC 0N CENTER
BCR  BACK OF CURB RADIUS Pa X
BM BENCHMARK PC_ PONT OF Cl
BVC  BEGIN VERTICAL CURVE PCC PO\NT 3 CGMPOUND CURVE
BW  BOTTOM OF EXISTING WALL PE
CATV CABLE TELE Pl PO\NT OF INTERSECTION
CC CLARK COU PL  PROPERTY LINE
CL  CENTERLINE POC  PONT OF CONNECTION
CLY  CITY OF LAS VEGAS
CORRUGATED METAL PIPE PRC  PONT OF REVERSE CURVE
CNLV  CITY OF NORTH LAS VEGAS POINT OF TANGENCY
CLEAN OUT, SEWER PYC  POLYVI E
COH  CITY OF HENDERSON RADI
cr CUBIC YARD RCB RE\NFCRCED CONCRETE BOX
DG DESIGN GRACE RCP FORCED, CONER[TE PIPE
DI DROP INLET R/W RICHT OF-
OP  DUCTILE IRON PIPE R
EC  END OF CURVE D stM DRAN
EP  EDGE OF PAVEMENT SL  STREETLIGHT
EVC END VERTICAL CURVE SNWA  SCUTHERN NE‘IADA WATER AUTHORITY
EX  EXISTING SS SANITARY i
FF FINSH FLCOR ELEVATION STA  STATION
FG  FiNISH GRADE STD  STANDARD
FH FIRE HYDRANT SVZ  SIGHT VISIBILITY ZONE
FL  FLOW LINE SW SIDEWALK
FT  FEET ¢ TOP OF CURB
GB GRADE BREAK T TOP QF FOQTING
GFF GARAGE FINISH FLOOR R TGP QF RETAINING
i HIGH POINT W TOP OF WALL
IV INVERT TYP  TYPICAL
i3 MNEAR FEET USD  UNIFORM STANDARD DRAWING
L VC  VERTICAL CURVE
Ly _AS VEGAS VALLEY WATER DISTRICT VCP VITRIFIED CLAY PIPE
MAX  VAXIMUM VG VALLEY GUTIER
MH  MANHOLE W

MIN- MINIMUM c

ENGINEER'S &

DATE:

SCALE:

JOB NO:

DESIGNED BY:

CHECKED BY:

SHEET NAME:

SHEET:

|8y [pATE JareR.

REVISIONS

DESCRIPTION




7 ~-. PRIVTELY MAINTANED BY HOA
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MALLEN TRUST

i

LEGEND

SITE MAP
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NTS
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EXISTING PROPOSED i
DESIGN ELEVATION (10.00) 1000 s
FUTURE ELEVATION [10.00] N
SCARP (SLOPE VARIES) HSANNR A @
g - T = —TT ——
CONTOUR (1" INTERVAL)
CONTOUR (5' INTERVAL) T ~——— —T T ——
OIRECTION OF FLOW e —_— -
RETAINING WALL
CMU WALL
CENTERLINE - - N 2
RIGHT-0F ~WAY _——-———— —_—————
° S
CUT LINE-ASPHALT —A—h——h— 1%}
CURB AND GUTTER § =
. Rz
POVER POLE O §
4
Q
SDEWALK RAMP w
CURB DROP INLET —
STORM DRAIN. W/MANHOLE |
SDEWALK | — |
PROPERTY LINE —————
CUT-FILL LINE Mm@ E |
EDGE OF PAVEMENT - st 1
z o]
SIGHT VISIBILITY ZONE ﬂ 2
N
PRIVATE STREET EASEMENTS
ALL PRIVATE STREETS ARE P.ULE., PUBLIC SEWER EASEMENTS, AND PUBLIC DRANAGE 0]
EASEMENTS T0 BE PRIVATELY MANTAINED BY THE HO.A. Z
g o
2= §
e EEEE
FLOOD Z S g|gete
LOOD ZONE S 9|5
o_ g Z B
THIS PROJECT IS LOCATED IN ZONE X, AN AREA OUTSIDE THE 100-YEAR FLOCD ZONE Toasa S B3
ACCORDING TO FIRIA PANEL NO. 32003C1745 DATED SEPT. 27, 2002. Z, Eé g m Z
O%%u| >
‘ / SogE | 3g
EARTHWORK -
= 2= =
TOTAL FOR OVERALL DEVELOPMENT: 204 CY CUT £28 E
16,315 GY FILL BT 8
— &
THIS GPINIGN OF THE CUT AND FILL QUANTITIES IS PROVIDED AS REQUIRED BY CLARK COUNTY — g
BUILDING CODE REQUIREMENTS. THIS INFORMATION SHOULO NOT BE USED FOR BIDDING
PURPOSES. AL CONTRACTORS ARE RESPONSIBLE FOR THEIR OWN GUANTITIES. THESE TOTALS

ARE RAW AND DO NOT ACCOUNT FOR SHRINKAGE AND SUBSIDENCE.
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CONDUITS. 1T'§ COS

_E NAME: WLLOSBIMP.DWG

Call Before You Dig

AVD CUTING UNDERGROUHD
AVOID HITTING UNDERGROUND UBDTY UNES. 1T COSTLY.
TRAFFIC_SIGNAL SYSTEMS CALL
AND STREET LIGHT SYSTEM B

Cal
UnderGrouad &

CLARJEZUQZV'Q§§|}7Q5PJRLWS 1»800-227-2600
AW '6()“ LUK COUNTY TFSHM'/ uﬁwncus

s ok Conpuriizeo
ks VeSS, Ak CoupTE 1-800-

E}— ------- 24 L-TYPE CURB & GUTTER (USD £216)

lz‘---S!DEwALK RAMPS USING ARMOR TILE (CASE 1 A=8=8.07)
TRUNCATED DOMES OR EQUIVALENT (USD #235)

" THICK CONCRETE SIDEWALK (USD #234)
(4} cross cuTrer (usp #228)
~SAWCUT & MATCH EXISTING AC PAVEMENT
30" ROLL TYPE CURB & GUTTER (USD #2174)
—CURB CUT (SEE P/GDI)
10’ TRANSITION FROM ROLL TO DEPRESSED CURB (SEE R/GD1)
~WROUGHT RON FENCE (SEE K/6Dt) .
~WROUGHT IRON FENCE W, SCREEN AND GATE (SEE Q/Gm)
~5" THICK CONCRETE SDEWALK (USD $234)
[32}--30" vauey ouTrER (see L/o1)
—AC PAVEMENT

[14]--SI0EWALK RAPS USNG ARMOR TILE (CASE 1 A=05" 8=4.5)
TRUNCATED DOMES QR EQUIVALENT (USD #235)
—SDEWALK RAMPS USING ARMOR TILE (CASE 1 A=i2.0' B=4.5)
TRUNCATED DOMES OR EQUIVALENT (USD #235)
~WROUGHT IRON FENCE W/ SCREEN AND GATE (SEE KK/GD2)

GEQTEK, INC,
6835 5. ESCONDIDO ST, STEf A REPORT NO: 9786-LV6
LAS VEGAS, NEVADA 89118 DATE 03/11/2010

702-897-1424

SCALE

(IN EBET)
linch= 40 ft.

LEGAL DESCRIPTION

BEING A PORTION OF THE NORTHWEST QUARTER (%) OF SECTION 31, TORNSHIP 19
SOUTH, RANGE 60 EAST, M.BD. & Y. CLARK COUNTY, NEVADA

BASIS OF BEARINGS

(SERENITY RIDGE)

GRADING NOTES

COMPLETION OF SECTION fl OF DRAINAGE COMPLIANCE REPORT REQUIRED.
ADD 2600 FEET TO ALL GRADE TAGS TO GET ACTUAL ELEVATION

THE ELEVATION DIFFERENCE BETWEEN THE PAD AND FINISH FLOOR IS OETERMINED FROM THE
MINIMUM THICKNESS REQUIRED PER THE GEOTECHNICAL REPORT. FINISH FLOORS MAY INCREASE
DEPENDING ON THE TYPE OF SOIL AND FOUNDATION PLAN USED. NOTE THAT THE STRUCTURAL
PLANS & GEQTECHNICAL REPORT SHALL SUPERSEDE THE CIVIL IMPROVEMENT PLANS.

ALL PRIVATE STREETS AND DRAINAGE EASEMENTS ARE TO BE PRIVATELY OWNED AND
MAINTANED BY THE HOMEOWNERS ASSOCIATION (H.0.A.).

ALL WORK_TO BE PERFORMED OUTSIDE OF THE PROJECT BOUNDARY AND ON PRIVATE PROPERTY
SHALL NOT BE PERFCRMED UNTIL VRITTEN PERMISSION AND EASEMENTS HAVE BEEN OBTAINED
FROM THE OFFSITE OWNER AND GIVEN TO CLARK COUNTY.

CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL LOCATION OF EXISTING UTILITIES AND
NOTIFY THE DESIGN ENGINEER IMMEDIATELY OF ANY DISCREPANCIES PRIOR TO CONSTRUCTION.

S BY'I4'18" €, BEING THE NORTH LINE OF THE SE J;, NW %, SECTION 31, TI9S, REOE;
M.D.M. AS SHOWN ON FILE 97, PAGE 85 OF PARCEL MAPS, CLARK COUNTY, NEVADA
OFFICIAL RECORDS,

ANN AND GRAND CANYON - UNIT 2
A RESIDENTIAL SUBDIVISION
GRADING PLAN - SOUTHWEST

BENCHMARK

B4, §9LV0-31C4 CLV RVEL.& ROUND-PLATE IN. CONC PAD. WEST. SIDE. OF. GRAND.
CANYON DR,, 120 FEET SOUTH OF WASHBURN ROAD.

ELEVATION = 795.579 M (2010.16 FEET) NAVD 88

ABBREVIATIONS

GRADING CERTIFICATION

| CERTIFY THIS GRADING PLAN COMPLIES WITH THE APPROVED DRAINAGE STUDY, HTE 10-18993, ON
FILE WTH CLARK COUNTY FOR THIS PROJECT.

ROBERT D. CUNNINGHAM, P.E. DATE

APPROVAL BLOCK

ACCEPTANCE CF PLANS FOR FILING

BY:

DATE
DEVELOPMENT AND FLOOD CONTROL

AC  ASPHALTIC CONCRETE NTS NOT To SCALE
BC  BACK oc
BCR  BACK OF CURB RADIUS 8
BN BENCHMARK C PG\NT 0
BVC  BEGIN VERTICAL CURVE CC POINT OF UJMPOUND CURVE
8% BOTTOM OF ‘XIST\NG WALL E POLYETHYLE
CATY CABLE TELEUS 1 PONT OF \NTERSECMCN
oUNW L PROPERTY Li
CENT{RL 0C PO\NT ar COVNECHDA

v CITV OF LAS GAS P OLE

MP  CORRUGATED M[TAL PIPE PRC PO\NT CF REVERSE CURVE

LY C\Tv OF NORTH LAS VEGAS PT  POINT OF TANGENCY

CLEAN OUT, SEWER PVC  POLYVINYL CHLORIDE

OH  CITY OF HENDERSON R RADIUS

Y CUBIC YARD RCB  REINFORCED CONCRETE BOX
G DESIGN GRADE RCP  REINFORCED CONCRETE PIPE
| DROP INLET 4W RIGHT-OF - WAY

P DUC'HLE WRON PlPE RIGHT

C D SEDRM DRMN
P EDGE EIF PA L STREETU
EVC  END VERTICAL CURVE NWA SUUWERN N[VADA WATER AUTHORITY
X EX S SANITARY Sf

F  FINISH FLOOR ELEVATION TA  STATION

G FINISH GRADE TD  STANDARD

H FIRE HYDRANT VZ SIGHT VIS\B\UTV Z0NE

L FLOW LINE W

T c CURB
GB  GRADE BREAK ¥ TOP 0
GFF  GARAGE FINISH FLOOR R TOP OF RETAlN\r\G
HP  HIGH POINT W 0P OF
IV INVERT e |c»t
LF UNEAR FEET USD  UNIFORM STANDARD DRAWING
T VC_ VERTICAL CURVE
LVWWD LAS VEGAS VALLEY WATER DISTRICT VCP  VITRIFIED CLAY PIPE
MAX MAXIMUM VG VALLEY GUTIER
NH (ANHOLE W WATER
MIN MINIMUM ¢ ZERO UP CURB

ENGINEER'S ‘SEAL

DATE: 09.16.10
SCALE: 1"=40'
JOB NO: WLL-10-068
DESIGNED BY: MC
CHECKED BY: RDC

SHEET NAME:

G3

24




FILE NAME: WLLOS8IMP.DWG
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| PRIVATE STREET EASEMENTS
4 ALL PRIVATE STREETS ARE PU.., PUBLIC SEWER EASEMENTS, AND PUBLIC DRAINAGE o
£ E EASEMENTS TO BE PRIVATELY WANTANED BY THE H.O.A. 4
NTS 2g §
KEY MAP 4 oia
- Zoss
FLOOD ZONE S g|gie
EL CAMPO GRANDE [T o_ 8 Zagd
THIS PROJECT IS LOCATED IN ZONE X, AN AREA QUTSIDE THE 100-YEAR FLOGD ZONE ) E 28 g3%
ACCORDING TO FIRM PANEL NQ. 32003C1745 DATED SEPT. 27, 2002. g8 m zZE3
= = A MAI\CHA\:' l:’[ Z B8R sz
= £ [ o2 & 5 E 438
E 2 =S4z Ehmd
5 E RI PR g
2 2| aw Roap L EARTHWORK = E& % < E
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& 8 TOTAL FOR OVERALL DEVELOPMENT: 204 CY CUT 3z
Z w 16,315 CY FILL 578
< 1= =
2 » THIS OPINION OF THE CUT AND FILL QUANTITIES IS PROVIDED AS REQUIRED BY CLARK COUNTY g
2 = BUILDING CODE REQUREWENTS. ~THIS INFORMATION SHOULD NOT BE USED FOR BIDDING E
& | z |2 PURPOSES. ALL CONTRACTCRS ARE RESPONSIBLE FOR THEIR OWN QUANTITIES. THESE TOTALS
P TARA LLC sl ARE RAM AND 0O NOT ACCOUNT FOR SHRINKAGE AND SUBSIDENCE.
APN: 125-31-101-013 FISHER 2 & ws
RESIDENTIAL HOME z &
o PROJECT” | a J
o [[eseeo [ GEOTECHNICAL
- g GEOTEK, INC.
CONSTR‘UCTION NOTES 6835 S. ESCONDIDO ST, STEf A REPORT NO: 9786-LV6
LAS VEGAS, NEVADA 89119 DATE 03/11/2010
702-897-1424
m————— -~24" L-TYPE CURB & CUTTER (USD 4216)
[2}--soewaLk Raps USG ARMOR TILE (CASE 1 A=8=8.0) SCALE
TRUNCATED DOUES OR EQUIVALENT (USD £235) ~
4" THICK CONCRETE SIDEWALK (USD #23¢) « 0 n 4 8% s
SAWOUT & MATCH EXISTING AC PAVENENT 5 O =
[6}--30" RoLL TYPE CURB & GUTTER (USD #2174) (INFEET) ) 17 j=a)
CURB CUT (SEE P/GD1) linch= 40 ft. Z, LL‘IA E s
10" TRANSITION. FROM ROLL TO DEPRESSED CURB (SEE R/GDI) o] a S
~—WROUGHT IRON FENCE (SEE K/GD1) LEGAL DESCRIPTION Om o
WROUGHT IRON FENCE W/ SCREEN AND GATE (SEE Q/GO1) =2 72]
- 14 7] I
BEING A PORTION OF THE NORTHWEST QUARTER (%) OF SECTION 31, TOWNSHIP 19 J
THICK CONCRETE SOEWALK (USD. #234) SOUTH, RANGE 60 EAST, M8.D. & . CLARK COUNTY, NEVADA E =
[iz}--30' vauey cutiew (sex /oo o=
AC PAVEMENT Z = =
SDEWALK RAVPS USING ARMOR TLE (CASE 1 A=9.5' B=4.5) E Z
TRUNCATED DOES OR EQUIVALENT (USD #235) =] E] g
SIDEWALK RAMPS USING ARMOR TILE (CASE 1 A=12.0' B=4.5") 175 7,
TRUNCATED DOMES QR EQUIVALENT (USD #235) BASIS OF BEARINGS 8>3 a
[T}~ vmausiT IRoN FENGE W/ SCREEN AND GATE (SEE KKk /6D2) Z, 5
S 8°1418" £, BENG THE NORTH LINE OF THE SE Ji, MY J, SECTION 31, TISS, REOE; <G
MOM. AS SHOWN ON FILE &7, PAGE B5 OF PARCEL MAPS, CLARK COUNTY, NEVADA Z, 3
GRADING NOTES Z
=
COMPLETION OF SECTION Il OF DRAINAGE COMPLIANCE REPORT REQUIRED.
ADD 2600 FEET TO ALL GRADE TAGS TO GET ACTUAL ELEVATION. BENCHMARI{
THE ELEVATION DIFFERENCE BETWEEN THE PAD AND FINISH FLOOR IS DETERMINED FROM THE
MINMUN THICKNESS REQUIRED PER THE GEOTECHNICAL REPORT.  FINISH FLOORS MAY INCREASE _ BM. JOLVG0-31C4_CLV RVET & ROUND PLATE I CONC PAD WEST SDE OF GRAND
DEPENDING ON THE TYPE OF SOIL AND FOUNDATION PLAN USED. NOTE THAT THE STRUGTURAL CANYON DR, 120 FEET SOUTH OF WASHBURN ROAD.
PLANS & GEOTECHNICAL REPORT SHALL SUPERSEDE THE CIVIL MPROVEMENT PLANS.
ELEVATION = 795.579 M (2010.16 FEET) NAYD B8
ALL PRIVATE STREETS AND ORAINAGE EASEMENTS ARE TO BE PRIVATELY OWNED AND
MAINTAINED BY THE HOMEOWNERS ASSOCIATION (H.0.A.). ABBREVIATIONS 3
ALL WORK TO BE PERFORMED OUTSIDE OF THE PROJECT BOUNDARY AND ON PRIVATE PROPERTY
SHALL NOT BE PERFORMED UNTIL WRITTEN PERMISSION AND EASEMENTS HAVE BEEN OBTANED
FROM THE OFFSITE OWNER AND GIVEN TO CLARK COUNTY. [ ASTHAIC CONCRETE NS hoT 10 SoNE
- ' 8CR  BACK OF CURB RADIUS FE  PULL BOX
CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL LOCATION OF EXSTNG UTILITES AND
NOTIFY THE OESIGN ENGNEER IMMEDIATELY OF ANY DISCREPANCIES PRIOR TO CONSTRUCTION. Bl BENCHMARK AL o B RO O R D CURVE
gur SoTiou o ¢ EXIST\NC i PE POLYETHYLENE
o B Sy AL oRoseRTy i
RA 1 i L u
GRADING CERTIFICATION ¢l CENTERLNE POC  PONT OF CONNECTION DATE: 09.16.10
Gy Greor Uiseos PP POWER POLE
Ri \I: TAL PIPE
| CERTFY THIS GRADING PLAN COMPLIES WITH THE APPROVED DRANAGE STUDY, HTE 10-18993, ON | Gty ggﬁgmgg N s R FONT OF REVERSE SURVE SCALE: {n=4g
FILE WITH CLARK COUNTY FOR THIS PROJECT. 0 CLEAN OUT, SEWER VG POLYVINYL CHLORIGE
G v or HEnDERGON RADIUS
Y CUBIC YARD CB RENFORCED CONCRETE BOX : 10
G Esiy GRioe G RO ST P JOB NO: WLL-10-068
W RIGHT-OF - W 2
IP DUCTILE IRON PIPE { RIGHT DESIGNED BY: MC
- C a0 O e 0 STORM ORAIN
e oo Call Bofore You Dig ROBERT D. CUNNINGHAM, PE. 0ATE T D SToR Rl N
FOWER LINES. TS COSTLY AU CUTING UNDERGROLND w B vmnm CURVE s SOUTHERL VA0 WATER AUTORTY g RDC
nog WIS UrBECRCUND UILIY RES. IS GOSLY. id FINISH ELoOR eLevATON B SThon
S e sverM CALL APPROVAL BLO CI< © T STANDARD SHEET NAME:
Conoune. 5 CosT 1l i EI%WHJREAVT vz Seil ey Zone G 4
1 Tekeyn ACCEPTANCE OF PLANS FOR FILING T C  TOP OF CURA
B GRADE BREAK F o T0P OF FOOTING T
(v U] GFF GARAGE FINISH FLOOR " 100 OF RETANG :
P HGH PONT W
1 7 11 NV INVERT yid T
-{1)2-455- LINEAR FEET o Uhiron STANDARD ORAING OF
CLARK. COUNTY TRAFFIC OPERATIONS 14800~227»2600 T C VERTICAL C
1 2 11 o YWD LAS VEGAS VALLEY WATER DISTRCT g Wﬁl?\gne&/g et
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-IVL-adi-, MH  HANHOLE W OWATER
UAS VEGAS, AREA COMPUTERIZED 1-800-455-7544 DEVELOPMENT AND FLOOD CONTROL DATE MIN - MINIMUM IC ZERO LIP CURB




FILE NAME: WLLOSSIMP.DWG
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o R VARD &
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TYPE OF SOIL AND FOUNDATION PLAN USED. NOTE THAT THE STRUCTURAL PLANS & GEOTECHNICAL REPORT
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BE PERFCRUED UNTIL WRITTEN PERMISSION AND EASEMENTS HAVE BEEN OBTAINED FROM THE OFFSITE OWNER
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CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL LOCATION OF EXISTING UTILITES AND NOTIFY THE
DESIGN ENGINEER IMMEDIATELY OF ANY DISCREPANCIES PRIOR TO CONSTRUCTION.
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500 S Grand Central Pky + Box 554000  Las Vegas NV 89155-4000
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E-Mail: dic@ClarkCountyNV.gov
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Drainage Study Concurrence Letter

Date: July 13, 2020
Firm: Westwood PS
Engineer: Keliin Collins, P.E.

Address: 5740 South Arville Stree

Phone: (702) 284-5300

Fax: (702) 284-5399

E-mail: Kellin.Collins@westwoodps.com
Subject: Technical Drainage Study
Location: SWC of Ann and Hualapai
APN: 126-36-601-011 thru

Sec, Township, Range: S36, T1 98, R59E

Flood Zone & Panel: Zone X, 1750E, Dated S

Application Number: PW20-11651

t, Suite 216, Las Vegas, NV 89118

for Ann/Hualapai (BLM 120) Phase |
-013 and 126-36-501-043
eptember 27, 2002

Submittals R el::it: ed R elt):::e d Reviewer Miscellaneous
Technical/Add1/Add2 02/19/2020 03/04/2020 BC

Addendum 3 06/29/2020 07/02/2020 BC

Supplement 07/10/2020 07/13/2020 BC
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(DS5211C).
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The referenced Technical Drainage Study has been reviewed and is accepted as

complying with minimum improvement standards. As set forth in the subject drainage study,
the following measures will be taken to mitigate flood hazards.

The site shall be graded with respect to drainage as shown on “Ann and Hualapai —- Phase
1", grading plan sheets C-1 thru C-3, G-1 thru G-16, D-1 thru D-5, and PP-1 thru PP-32

signed and sealed by Todd J. Steadham, P.E., on July 8, 2020.

Check appropriate conditions
Retaining/screen wall combination may be in excess of current Clark County
Unified Development Code, Chapter 30.64.050.

A FEMA Elevation Certificate, completed by a licensed surveyor, must be
submitted to and approved by CCPW Development Review Plan Check prior to
the issuance of Certificates of Occupancy for those structures. ,
Mylars of the grading plan must be submitted to the CCPW Development Review
X Plan Check for approval signatures prior to map recordation (residential) or
permit issuance (commerecial).
An administrative variance to allow the finished floor elevation(s) to be set below
the current Clark County criteria must be approved. The finished floor variance
must be submitted to CCPW Development Review front counter after drainage
study approval and prior to offsite final review.
The grading plan will be reviewed by the Building Office Operations Division to
ensure compliance with the ADA access requirements. Revisions to the grading
plan may be required if the site accessibility design does not comply with the
requirements set forth in the Accessibility Chapter of the Clark County Building
Code.

The plans show work is proposed outside of the project boundary. Notarized
written permission must be obtained prior to grading plan approval.

Right-of-way dedication must be verified.

Any previously approved drainage easements that are not being used must be
vacated.

Per Regional Flood Control District policies and Procedures manual, Section
VIIl. D. 13. Uniform Regulations for the Control of Drainage, the Engineer of
Record shall provide As-Built plans or record drawings to the District after
completion and final inspection of such privately installed flood control facilities
that have regional flood control significance.

Structural calculations are required. The structural calculations, plans, and
details must be approved prior to “Offsite” submittal and prior to CCRFCD
submittal, if applicable.

X Plan revisions can be found on the red-lined plans and must be addressed.

X Prepare drainage easement documents as shown on the grading plans.
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Page 3 of 3

Additional Conditions:

1. Offsite flow is conveyed thru the rough graded portion of the site. Dedicate easements
to perpetuate offsite flows thru the site.

2. Any improvements within Clark county jurisdiction not depicted on the above
mentioned grading plans may require an Update to this Technical Drainage Study.

The drainage/grading plans have been red-lined and require modifications prior to the next
submittal. Failure to resubmit the red-lined grading plan will require an additional $400
review fee.

County’s review is strictly limited to compliance with minimum County Codes and
Standards. The Engineer of Record is responsible for researching and addressing situations

The County’s review is solely based on the information submitted by the Engineer of Record.
The

ol Mol

Brian Churchill, P.E., CFM W. Layp€ Weber, P.E.. CFM
Senior Civil Engineer Principal Engineer
Development Review Development Review

Brian.Churchill@ClarkCountyNV.gov wlweber@ClarkCountyNV.gov

cc.  Albert Sung, P.E., City of Las Vegas




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Ann and 215 Phase 1 (Addendum No. 3) Date: June 2020
Location of Development: a) Descriptive (Cross Streets): North/South:  Hualapai Way
East/West: Ann Road
b) Section; 36 Township: 198 Range: 59E

c) APN: 126-36-601-011, Portion of 126-36-601-012, Portion of 126-36-601-013

Name of Owner:  Upgrowth NV Partners, LLC

Telephone No.: 702-220-6565 Fax No.: 702-220-6566 E-mail Address: mbolduc@olympiacompanies.com
Address: 11411 Southern Highlands Parkway, Suite 300 Las Vegas NV 89141
Contact Person — Name: Kellin Collins, P.E. Telephone No.:  (702) 284-5300
*E-mail Address:  kellin.collins@westwoodps.com Fax No.: (702) 284-5399
Firm:  Slater Hanifan Group, A Westwood Team
Address: 5740 S. Arville #216 Las Vegas NV 89118
Type of Land Development/Land Disturbance Process:
Rezoning 3 [ Subdivison Map Clearing and grading Only
| [ [ Parcel Map Xl | Planned Unit Development L | Other (Please specify below)
[ | Large Parcel Map [ | Building Permit O
1. Total Owned Land Area: At Site:  88.5 +/- acres Being Developed/Disturbed: 53.2 +/- acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? O vYes* X No

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? O Yes* X No
4. Proposed type of development (Residential, Commercial, Etc.): single- family residential

5. Approximate upstream land area which drains to the subject site: 64 +/- acres

6. Has the site drainage been evaluated in the past? Xl Yes* [0 No If yes, please identify documentation:
Conceptual Drainage Study for Ann and 215 (DS 5138)

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

8. Briefly describe your proposed schedule for the subject project: Phase 1: ASAP, Phase 2: TBD

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.

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

Revision Date

Engineer's Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008
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Soil Data & Curve Number Computation

Project Name & Number: Ann & 215 Phase 1, OLY1801.014

Date: 10/14/2019
By: AA

Data:

Reference

Soil Type - Soil Survey Area & Version, Soil Description

A B c D
@’ZLVM o al Boeras Vegas Valley 2016 Dalian very gravelly fine sandy loam, 2 to 4 percent slopes 100% | 0% 0% 0%
BRIVER '%%@OOtﬁﬁﬂLas Vegas Valley 2016 Tencee very gravelly fine sandy loam, 2 to 8 percent slopes 0% 0% 0% 100%
Land Use A B (o] D
) ) ) B Residéritial[(8;000 50§55 73 82 88 90
Note: The basins which are composed entirely of roadway utilize the 98 curve number for RESIeNtA(1470005N 57 72 81 86
roadway regardless of soil type. Therefore, no curve number computations are provided Py T
for these basins. This applies to ali conditions. Residentialf(20,000,5f, 54 70 80 85
Desert{Shrub‘(poor) 2 63 77 85 88
. 98 98 98 98
83 89 92 93
77 86 91 94
'Commercral tand use per Note 3
EXISTING CONDITION
HYDROLOGIC SOIL. GROUP
BASIN 1D sx:giv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%”MR;EER
PERCENT A B c D A B [ D ACRES
BAST: | 400 100.0% E58H SHU {(po0r) 0% | 0% | 0% | 100% [ 63 77 85 88 5.02 88.00
TOTAL PERCENT]  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER]  5.02 7 88105
HYDROLOGIC SOIL GROUP
BASIN ID sx:;iv soi. Type| SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%l::;:n
PERCENT A B C D A B c D ACRES
'BAS2:: | #2190 88.4% eser; SHTb(poor) 1 100%] 0% | 0% | 0% 63 77 85 88 8.93 55.70
% BE00R 78] 116% 2DEsen Shrib?(o5T) % 0% | 0% | 0% |100%{ 63 77 85 88 1.17 10.19
TOTAL "PERCENT| _ 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER:}]  10.10 ] 659
HYDROLOGIC SOIL GROUP
BASIN 1D SKSSY soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;?::R
PERCENT A B C D A B C D ACRES
BAS3 IV ; 100.0% *Desért Shrub™(poor): " 100% | 0% | 0% | 0% 63 77 85 88 3.31 63.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBERY 331 163.0
HYDROLOGIC SOIL GROUP
BASIN ID sy\gZiv solL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N‘:}ﬁ;’;
PERCENT A B c D A B [ D ACRES
. :BAS4. 100.0% Desert:Shrub (poor) 100%] 0% | 0% | 0% 63 77 85 88 17.13 63.00
TOTAL PE PERCENT 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER]  17.13 ©63.0
HYDROLOGIC SOIL GROUP
BASIN ID nggiy soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;?;’:H
PERCENT A B C 0 A B C D ACRES
BAS5 |} TELVE 100.0%  [i&ifsDeseént Shrabi(poor) i3/ 100% | 0% | 0% | 0% 63 77 85 88 16.19 63.00
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER:]  16.19 [.5763.0.
HYDROLOGIC SOIL GROUP
BASIN ID szsgv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N‘i"g‘::a
PERCENT A B C D A B c D ACRES
BAS6 ¥ LRV @8 00 298]  100.0%  |utEiDeseHIShtb (poor 100% | 0% | 0% | 0% 63 77 85 88 2.34 63.00
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER:]  2.34 :
HYDROLOGIC SOIL GROUP
BASIN 1D S:SZ‘F;V soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N(l:.ll;a?BvEER
PERCENT | A B [ D A B c D ACRES
/BAS7 | B LVEE 24.4%  |:Residentiali(20,00050 %%} 100% | 0% | 0% | 0% 54 70 80 85 17.59 13.19
FEVEDR 3.3% REsidantialf(20/0007N 28] 0% | 0% | 0% | 100% | 54 70 80 85 2.41 2.85
SR 61.6% EADesERISHubTpoon B 100% | 0% | 0% [ 0% 63 77 85 88 44.31 38.78
SAVER|SR00ME|  107%  |@ERROESERISHIILY oo RB®| 0% | 0% | 0% |100%| 63 | 77 | 85 | 88 7.68 9.39
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER:] 71.99  [=64.25
HYDROLOGIC SOIL GROUP
BASIN ID sxggﬁv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘::‘;’:R
PERCENT s B C D A B [ D ACRES
L PR UV S 6581 00%A8]  100.0% | EiFsEDeserISHIOb poor) Sass] 100% | 0% | 0% | 0% 63 77 85 88 5.72 63.00
TOTAL PERCENT] 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER} 572" | 2630 "

JAOLY1801.014 DRH Phase 1\Drainage\Technical Study\Calcs\TDS Curve Number Calcs.xlsx




HYDROLOGIC SOIL GROUP
BASIN ID sxsgv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘:za":n
PERCENT Al BJ] clo] Al BB] c ] b | acres
“TIANN - | BOh LV G| a1 90%EE| 100.0% RoA0WaySE, [ 700% | 0% | 0% | 0% | 9 | 98 | 98 | o8 447 98.00
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 447 | 980
PROPOSED CONDITION
HYDROLOGIC SOIL GROUP
BASIN ID sgsgiv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘:AR;’:R
PERCENT Al B8] c o] AJ] e ] c ] o | Acmes
OFFIP. |z VA S| BmA005.5E]  100.0% Dasar Shiub (poor). 0% | 0% | 0% ] 100%| 63 | 77 | 8 | &8 4.79 88.00
TOTAL PERCENT| _100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] — 4.79 8.0
HYDROLOGIC SOIL GROUP
BASIN ID sgggv soiL Typ | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;?;’:R
PERCENT AT el clo [ AJ®BTc] 0| Aces
OFF2P . 109% | BmDesoShrubipoonEag| 100% | 0% | 0% | 0% | & | 77 | 8 | e8 0.99 5.84
39.9% _ [BGHDESEHISHOLIPEoNEEEA| 0% | 0% | 0% | 100% | 63 77 85 88 3.64 35.12
l 21.1% _ |BERoe0snial(20/000%NEE3] 100% | 0% | 0% | 0% | 54 | 70 | 80 | 85 192 1137
[ 282% |EERESi0&miaN20,00050EE 0% | 0% | 0% | 100% ] 54 70 80 85 2.57 23.95
TOTAL PERCENT| _100.0% ] TOTAL AREA & COMPOSITE CURVE NUMBER] 912 773
HYDROLOGIC SOIL GROUP
BASIN ID sxg‘e’iv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘:/":‘BV:R
PERCENT Al BJ] c Do ]| A B c ] 0| acres
OFF3U_|Z7LV72s 190 100.0% | 7 Reaidential (20,000 0% | 0% | 0% | 54 | 70 | 80 | 55 221 52.00
TOTAL PERCENT| _ 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER]  2.21 | 540,
HYDROLOGIC SOIL GROUP
BASIN ID s:g;iv soiL Tvpe | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘::;’:R
PERCENT Al BJ C Dl AJ] B8] ¢c ] o | Acmes
“ON2AP. | CaRbVERH s eom 93.2% T00% ] 0% | 0% | 0% | 77 | 8 | o | o4 25.75 7173
VT E00ma] _ 68% 0% | 0% | 0% | 100%| 77 | 8 | 91 | 94 189 6.43
TOTAL PERCENT] 100 0% TOTAL AREA & COMPOSITE CURVE NUMBER]| — 27.64 |, 782
HYDROLOGIC SOIL GROUP
BASIN ID s:::iv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘m;’:“
PERCENT Al BJ] cJ] D] AJ] B 1] c ] Do} ACRES
"ONZBP. |55 Vo |21 90 85.0% 100% ] 0% | 0% | 0% | 77 | 8 | 91 | o4 8.83 66.14
V7G| @400 14.1% 0% | 0% | 0% [100%| 77 86 91 94 1.45 13.26
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 1028 794
HYDROLOGIC SOIL GROUP
BASIN ID sggziy soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA NCULI'\IIRBVEER
PERCENT Al Bl cl o] AT B ¢ o] acres
OFF4P 34.4% TT00% [ 0% | 0% | 0% | 63 | 77 | & | 88 6.1 21.67
65.6% 100% | 0% | 0% | 0% | 54 | 70 | 80 | 85 1318 35.43
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 2000 571
HYDROLOGIC SOIL GROUP
BASIN ID 52:Z§v soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N‘L‘:V'I‘I;’:R
PERCENT Al B8] cl o] A]BJ] c ] o | acres
ONTA_| - 7UVoas | iiiio0. | 100.0% Residential (14,000 s=2] 100% ] 0% | 0% | 0% | 57 | 72 1 o | 86 3.1 57.00
TOTAL PERCENT] — 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 4.9 | 57.0 ..
HYDROLOGIC SOIL GROUP
BASIN ID s::;iv soiL Type | SUBAREA LAND USE PERCENTS LANDUSE CN SUBAREA N%‘;ﬁ“;’:ﬂ
PERCENT Al Bl c o] AJ]sa ] c ] ol ares
"ON1B |5 ALV Eie| %751 908s]__100.0% Residential (14,000 51| 100% | 0% | 0% | 0% | 57 1 72 | 81 1 & 18.08 57.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER]  18.08 1. 57.0
HYDROLOGIC SOIL GROUP
BASIN ID S:s\éiv soiL Tvpe | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%m;l:n
PERCENT Al B ] c 1o ]| AJ®B 1] ¢ o] acres
ONIC 73| LV s O0BEE] 77.1% |1 Residential (6,000 s% 3 100% | 0% | 0% | 0% | 8 | & | oo 1 o2 21.21 51,68
GEIVES | 209% |ieResioéniar(14:000's) %] 100% | 0% | 0% | 0% | 57 | 72 | &1 | 86 6.30 13.05
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 2751 = 787
HYDROLOGIC SOIL GROUP
BASIN ID sg::iv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘:WRB":R
| PERCENT Al B ] c Db AJl 8] c] ol acres
HUALC: | Gelivams | e 90BEA|__ 100.0% _|ihy.Paved Open Ditchesteis] 100% ] 0% | 0% | 0% | 83 | 85 1 92 | 93 .48 83.00
TOTAL PERCENTI 100.0% ] TOTAL AREA & COMPOSITE CURVE NUMBER] 145|830

JAOLY1801.014 DRH Phase 1\Drainage\Technical Study\Calcs\TDS Curve Number Calcs xlsx




HYDROLOGIC SOIL GROUP
BASIN ID sxgziv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N‘;'j‘::g’:R
| PERCENT Al Bl CcC] Do | Al B ¢ b | Acres
HUAL-2 | o [V A | B 9065E]__100.0% “Paved Open Diches 2| 100% | 0% | 0% | 0% | 83 | 85 | 92 | 92 3.01 83.00
TOTAL PERCENT|  100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] _3.01 | . 830"
HYDROLOGIC SOIL GROUP
BASIN ID sgg;/iv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;:;;
PERCENT Al BJ] c] o | A8 ] ¢ o | acres
HUALS |-V 0fE|  100.0% “Paved Open Ditchest. 2] 100% | 0% | 0% | 0% | 83 ] 89 | 92 | 93 2.19 53.00
~ TOTAL PERCENT| _100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 2.5 | . 83.0
DEVELOPED CONDITION
HYDROLOGIC SOIL GROUP
BASIN ID sx:;/le\v soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;:;’EER
PERCENT Al BJ] cl o | AJ] B ] cJ] o | acres
TOFFID L Vi | g 00Ess]  B7.1% esent Shrub (pooNgast] 0% | 0% | 0% |100% | 63 | 77 | 8 | 88 .06 76.67
2 400 12.9% Paved Open DitéHesazd| 0% [ 0% | 0% [100% | 83 89 92 93 0.60 11.97
TOTAL PERCENT|  100.0% — TOTAL AREA & COMPOSITE CURVE NUMBER]  4.66 886
HYDROLOGIC SOIL GROUP
BASIN ID s/l:::sliv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;:‘;’EER
PERCENT Al Bl c] o] Al 81 ¢ ] 0] Acres
OFF2D 12.1% “Doser Shiub (BoonZ.ec] 100% | 0% | 0% | 0% | 63 | 77 | 85 | se 710 760
39.9% ISHAUBY(PoonBs] 0% 0% 0% | 100% | 63 77 85 88 3.64 35.12
211% R GeAII20,0005Ea] 100% | 0% | 0% | 0% | 54 | 70 | 80 | &5 1.92 1137
28.2% R&3idantial(2070007sN L% 0% 0% 0% | 100% | 54 70 80 85 2.57 23.95
101.2% TOTAL AREA & COMPOSITE CURVE NUMBER] 923 78.0
HYDROLOGIC SOIL GROUP
BASIN 1D sy\:\éiv solL Typg | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘:?;:R
PERCENT Al BJ] c ] o | A8 ¢ o | acres
ONZA VEE|: 91.3% Residential (20,000505:;] 100% | 0% | 0% | 0% | 54 | 70 | 80 | 8 | 2575 2931
il maooﬁjs 8.7% ~Residontial (200008077 0% | 0% | 0% | 100%] 54 | 70 | 80 | 85 2.45 7.38
TOTAL PERCENT| —100.0% TOTAL AREA & COMPOSITE CURVE NUMBER] 2820 1= 567
AVDROLOGIC SOIL GROUP
BASIN ID sg:giv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘ﬁ::ﬂ
PERCENT Al B ] clo ] AJ] B ¢© ] o | Acges
" ONZB 42.9% 100%] 0% | 0% | 0% | 80 | 8 | %0 | oz .42 34.36
42.9% 100%] 0% | 0% | 0% | 57 | 72 | 81 | 86 4.42 24.48
14.1% Residential (20,0005t 0% | 0% | 0% |100%| 54 | 70 | 80 | 85 1.45 11.09
TOTAL PERCENT] 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER]  10.28 708
ULTIMATE CONDITION
HYDROLOGIC SOIL GROUP
BASIN ID sxsgiv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N‘f";fs":n
PERCENT AJ] B ] CcC] o] Al 8] c ] 0| AcRes
OFFTU |-, LV.s 87.1% Residential (20,0000 | 0% | 0% | 0% |100% | 54 | 70 | 80 | 85 4.06 74.06
TV 12.9% Roadway.. " 0% | 0% | 0% |100%| 98 | 98 | 98 | 98 0.60 12.62
TOTAL PERCENT] 700.0% TOTAL AREA & COMPOSITE CURVE NUMBER|  4.66 | 86.7.
HYDROLOGIC SOIL GROUP
BASIN ID sgggiv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;:;EER
PERCENT Al B ] c] o] AJ] B8] c ] b | AcREs
TOFF2U |TaiVE E| Bes90ah|  32.7% |7, Residentiall (20,0000 %] 100% | 0% | 0% | 0% | 54 | 70 | 80 | &5 3.0 17.67
VIR 0088 |  67.3% Résidéntial (20,000 0% 0% 0% | 100% | 54 70 80 85 6.21 57.19
TOTAL PERCENT| _ 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER]| __ 9.23 749
HYDROLOGIC SOIL GROUP
BASIN ID sxsgiv soiL Type | SUBAREA LAND USE PERCENTS LAND USE CN SUBAREA N%‘;R::R
PERCENT A] B8] ¢ ] o] AJ] B ] c ] o | Acres
"OFF4U 100.0% |- Residential{20,000°50) %] 100% | 0% | 0% | 0% | 54 | 70 | 80 | 8 | 20.09 54.00
TOTAL PERCENT] 700.0% TOTAL AREA & COMPOSITE CURVE NUMBER] —~ 20.09 54.0

5740 S. Arville St,,

Suite 216 - Las Vegas, NV 89118

Ph. 702-284-5300 - Fx. 702-284-5399

J:\OLY1801.014 DRH Phase 1\Drainage\Technical Study\Calcs\TOS Curve Number Calcs.xlsx




SLATER Rainfall and Precipitation Computation
1 HANIFAN Project Name: ANN & 215 PHASE 1
\ GROU P Date: 10/17/2019

File Name: OLY1801.014 TDS Precipitation Calcs.xls

a Westwood team By: AA
Data: Reference:
Project is located in: Township:}.19.]S. Range: . 59;E. Section: {:36} APN Map
Site is NOT located in the McCarran Airport Rainfall Area Figure 513*
Rainfall Depth-Duration-Frequency 10-Year, 6-Hour:  [1140]inches Figure 503*
Rainfall Depth-Duration-Frequency 100-Year, 6-Hour: fg_'g:o] inches Figure 506"

Precipitation Adjustment Ratios:

10-Year: 1.24 Table 501*
100-Year: 1.43 Table 501*

Six Hour Depth Area Reduction Factors (DARF):

Area (gross acres): 885: 0.1383  square miles Table 502*
DARF = 100
Calculations:
Pio=1.74 10-Year Precipitation (in)

Pioo = 3.15 100-Year Precipitation (in)

P10/P100= 0.55 HEC-1 Multiple Ratio Value

Equations:

P=(Raintall)*(Precipitation Adjustment Ratio)*(Depth Area Reduction Factor)

* Equations taken from the Clark County Regional Flood Control District - Hydrologic Criteria and Drainage Desi

5740 S. Anville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
SLATER TIME OF CONCENTRATION
HANIFAN Project Name & Number: Ann & 215 Phase 1, OLY1801.014
— I 6 GROUP Description: Existing, Proposed, Developed, and Ultimate Condition
a Westwood team By: AA
Date: 10/14/2019
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Tc Check Tlag
DATA TIME (Ti) (Tt) Urbanized Basins
INITIAL TRAVEL V1 v2 Total
DESIG: | DEV./EX.| CN K AREA | AREA {| LENGTH [SLOPE| Ti |[j LENGTH | SLOPE| VELOCITY | VELOCITY | Tt Tc | Length Te Tlag
(DorE) Ac Mir2 Feet % Min Feet % FPS FPS Min || Calc. Feet Check | Hours
[ [2] {3 [4] [51 [6] 7] i8] 9] [10]
‘ EXISTING CONDITION
BAS1 £ 88.0 400 6.0 51l 600 2.0
BAS2 £ 65.9 275 7.0 3310 4.0
BAS3 E 63.0 4 : 140 8.0 1445 9.0
BAS4 E 63.0 {0'0%68%| 400 6.0 1560 4.0
BASS5 E 63.0 B0%253;|| 380 8.0 1535 5.0
BAS6 E 63.0 §0%0037: 100 15.0 545 5.0
BAS7 E 64.2 |ROW57E 71. %ng 470 5.0 3055 50 |i !
BAS8 E 63.0 |80%4%E( s.72 5898l 230 6.0 460 4.0 ISE R | REEEYEE 59
ANN D 98.0 [E0T004%| 4.47 50 2.0 3295 4.0 | a0A R R D8R ove /|| KiTivee) | @33 45T | OBTo 838 | K0T 7.
PROPOSED CONDITION
OFF1P E 88.0 |0, ““”’[ 4.79 400 6.0 585 2.0 §0%08%
OFF2P E 77.3 |§0%6308[ o9.12 250 7.0 775 4.0 | €0%06Y
OFF3U D 54.0 |§0%33% 2.21 160 1.0 290 2.0 : Wﬁ’] m [ m go%v25;
ON2AP D 78.2 |B0%42%| 27.64 |20704324| 210 1.0 2l 2000 4.0 ) Y59, i Y57, X181
ON2BP D 79.4 %;‘é’é%'éfg 10.28 | #0767 195 1.0 1300 3.0 LAE0 ﬁ'@fﬁl 7058 | ETo 3064|805 603
OFF4P E 20.09 §6“b‘§‘fﬁ4a 135 3.0 665 2.0 EappilBes]l e LGRS
ON1A D 4.91 205 1.0 610 2.0 e llienes || - Gl | m m
ON1B D 18.08 195 1.0 1620 4.0 BN 23765 81 5070835807201
ON1C D 27.51 150 1.0 2105 4.0 R R6%R]||E7i5a1| B o5 s Bioo 08| B0 754
HUAL-1 D 1.48 40 2.0 365 3.0 - 315530 18745/ 05730; 405 2195082070533
HUAL-2 D 3.01 40 2.0 655 1.0 ‘W‘Vé‘s 2|57V 75 B85S 695 3Y86.18| §01085:
HUAL-3 D 2.19 40 2.0 550 2.0 patei b O 2| [ B 3R2788|¥0°067: |
DEVELOPED CONDITION
OFF1D D 4.66 400 6.00 550 2.00 |5 §0°005%
OFF2D D 9.23 250 7.00 775 4.0 Foaal|E %’6"66‘775
ON2A D 28.20 210 1.00 2000 4.00 D23
ON2B D 10.28 195 1.00 1300 3.00

J:\OLY1801.014 DRH Phase 1\Drainage\Technical Study\Calcs\TDS (version 3) sf4.xIsx



ULTIMATE CONDITION
OFF1U D 86.7 4.66 375 1.00 54 545 2.00 |0 B6 R i35 | BAT00H| B 5! @9@6@@ BETSUHHR BOH 5T
OFF2U D 74.9 9.23 160 1.00 805 4.00 | } g
OFF4U D 54.0 20.09 155 1.00 960 2.00
1)) K =0.0132 (CN) - 0.39 [5] For Existing Conditions: V2 = 29.4 * (S/100)10.5 9] Tc = (L/180) + 10
[2} A = Area/640 For Developed Conditions: V2 = 30.6 * (S/100)"0.5 [10] Tlag = (0.6*Tc)/60
[3] Ti = (1.8 (1.1-K) L"0.5)/S70.33 [6] Tt = L/(60"V) [11] Min Tlag =0.05
1(4] For Existing Conditions: V1 = 14.8 * ($/100)"0.5 [7] Tc=Ti+ Tt Note: For Travel Time Calcs: V1 applies to first
For Developed Conditions: V1 = 20.2 * (S/100N0.5 8] Total L = Initial L + Travel L 500 feet and V2 applies to remaining distance.
REFERENCE : STANDARD FORM 4

J:\OLY1801.014 DRH Phase 1\Drainage\Technical Study\Calcs\TDS (version 3) sf4.xlsx



Proposed Condition HEC-1 Model



R P T T S e T ]
*
FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

(HEC-1)

RUN DATE  140CT19 TIME 14:51:39

L

*
*
*
*
*
*

B P T S e T S T 1T}

X X XXXXXXX
X X X

X X X
XXXXXXX  XXXX

X X X

X X X

X X XXXXXXX

pro.out
ook ok okok ok kR OR kR Rk R ROk R ok ROk SR Kok ROk KOk Rk

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

ok kK R K
* O x E E X

Ao K ok oKk kR KR Rk KKK R KKK K K kR

XXXXX X
X XX

XXXXX X

XX XK X X

X X
XXXXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE ID....... b I 20,000, 3.0, 4. Sieennnn 6..vnn. Toveinn 8. ... 9. 10
X%k FREE *¥*
*DIAGRAM
1 0 SLATER HANIFAN GROUP, A WESTWOOD TEAM
2 0 ANN AND 215, PHASE 1
3 0 TECHNICAL DRAINAGE STUDY
4 0 OCTOBER 2019
5 ID PROPOSED DRAINAGE CONDITION
6 0
7 j0} RETURN PERIOD ------- 180-YR AND 18-YR
8 ID DISTRIBUTION -- - 6-HOUR SDN3
9 ID PROJECT NQ. --------- 0LY1801.014
10 1D FILENAME -----ceenaan PRO.H1
11 1D DATE ------- - 10/11
12 D MODELED BY AA
13 ID
14 Ji] PRECIPITATION STORM EVENT RATIOS
15 0 STORM EVENT RATIO
16 0 100-YR 1.00
17 o] 10-YR ©.55
18 I0
19 IT 5 2} 0 300
20 10 5 2} 2]
21 IN 5 0 ]
22 IR PREC 1.00 .55
*
23 KK ANN
24 BA ©.0970
25 PC @ 0.020 0.057 ©.076 ©.087 ©0.168 ©.124 0.138 ©.130 ©.130
26 PC  ©.130 ©.130 ©9.130 ©0.133 6.140 0.142 ©0.148 ©.158 ©0.172 ©.181
27 PC  ©.190 ©.197 0.199 0.200 0.201 6.204 0.214 ©0.229 0.241 0.249
28 PC  9.251 ©.256 ©.270 ©0.278 ©0.281 0,283 ©.295 ©.322 ©.352 0.409
29 PC  ©0.499 ©@.59¢ ©.716 ©0.744 ©.781 0.812 0.819 0.835 ©.851 ©.856
30 PC ©.860 ©.868 ©0.876 ©.888 ©.918 0.926 ©.937 0.950 0.970 0.976
31 PC ©.982 ©.985 ©.987 ©.989 ©.999 ©0.993 0.993 0.994 9.995 ©.998
32 PC  ©0.998 ©0.999 1
33 PB 3.15
34 LS 2} 98.0
35 up  e.120
*
36 KK OFF1pP
37 BA ©.0075
38 LS 2] 88.0
39 U ¢.1e8
*
49 KK Pl
41 HC 2
*
1 HEC-1 INPUT PAGE 2

Page 1



LINE

42
43

45

46
47
48
49

50

52
S3

54
55

56
57
58
59

60
61

62
63
64
65

66
67

LINE

76
77

78
79
89
81

99
91

92

BA
LS

ub
*

KK
BA
LS
ub

*

I0

ON2AP
0.0432

9.181

OFF3U
0.0035

9.125

OFF2pP
0.0143

0.106

cP2A

OFF4p
9.0314

0.153

P28

ON1A
9.0077
]
9.145

P2

ON1B
9.0233
2}
0.201

HUAL-2
0.6047
]
9.085

HUAL-3
©.0034
-]
0.067

ON1C
0.0430
2}
0.175

ON28P
9.0161
0
0.160

cPa

HUAL-1

54.0

77.3

57.1

57.0@

57.9

83.0

83.0

74.7

79.4

HEC-1 INPUT

pro.out

Page 2

PAGE 3



INPUT
LINE

NO.

BA 0.0023

LS ] 83.9
up  e.es3

*

2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

23

36

42

42

46

)

sS4

56

69

62

66

68

72

76

78

82

86

90

92

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

ANN
OFF1P
CPluweenennn,
ON2AP
OFF3U
OFF2p
CP2AL e
OFF4p
P2
ON1A
P2t
ON18
HUAL -2
CP3e e
HUAL-3
ON1C
ON2BP
Pl
HUAL-1

R e T T TP R T

*

RUN DATE

*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

un 19
VERSION 4.1
140CT19 T

*

98

IME 14:51:39

*
*
*
*
*
*

AR ok kKR KKK KKKk KR K kK K R K R R Kk

SLATER HANIFAN GROUP, A WESTWOOD TEAM
ANN AND 215, PHASE 1
TECHNICAL DRAINAGE STUDY

OCTOBER 2019

PROPOSED DRAINAGE CONDITION

pro.out

Page 3

Fodokk ok kR KRR RO RR Rk kKRR R Rk Rk %

N
*  U.S. ARMY CORPS OF ENGINEERS
¥ HYDROLOGIC ENGINEERING CENTER
* 689 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

*

*

L N

kR kR KKK ¥ KKKk kR K OROR E AKR OR KOk



RETURN PERIOD
DISTRIBUTION -

PROJECT NO.
FILENAME
DATE
MODELED BY

pro.out

180-YR AND 18-YR
-- 6-HOUR SDN3
-- 0LY1801.014

PRECIPITATION STORM EVENT RATIOS
STORM EVENT

180-YR
18-YR

RATIO
1.0
0.55

28 I0 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT @ PLOT CONTROL
QSCAL ©. HYDROGRAPH PLOT SCALE
i HYDROGRAPH TIME DATA
NMIN S5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 © STARTING DATE
ITIME 0099 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 8 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .88 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.0 .55
1
PEAK FLOW AND STAGE (END-QOF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.0 .55
HYDROGRAPH AT
+ ANN .01 1  FLOW 15. 8.
TIME 3.5 3.58
HYDROGRAPH AT
+ OFF1P .01 1 FLOW 13. 5.
TIME 3.50 3.58
2 COMBINED AT .
+ CcP1 01 1 FLOW 28. 13.
TIME 3.5 3.58
HYDROGRAPH AT
+ ON2AP .e4 1 FLOW 43, 11.
TIME 3.58 3.67
HYDROGRAPH AT
+ QFF3U .00 1 FLOW e. 0.
TIME 3.75 00
HYDROGRAPH AT
+ OFF2pP .01 1 FLOW 16. 4,
TIME 3.58 3.58
3 COMBINED AT
+ CP2A .86 1 FLOW 59. 15.
TIME 3.58 3.58
HYDROGRAPH AT
+ OFF4p .23 1 FLOW 6. 9.
TIME 3.67 4.92

2 COMBINED AT
Page 4



+

+

+

+

+

+

+

CP28B

HYDROGRAPH AT
ON1A

2 COMBINED AT
cpP2

HYDROGRAPH AT
ON1B

HYDROGRAPH AT
HUAL-2

3 COMBINED AT
CcP3

HYDROGRAPH AT
HUAL-3

HYDROGRAPH AT
ON1C

HYDROGRAPH AT
ON2BP

3 COMBINED AT
cpa

HYDROGRAPH AT
HUAL-1

*+* NORMAL END OF HEC-1 ***

.e9

.e1

.10

.83

.08

.13

.00

.04

.82

.06

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

64.
3.58

15.
3.58

pro.out

Page S



Developed Condition HEC-1 Model



PHEFRERFRF AR RO R KRR,

*

*
%
*
*
* RUN DATE
*

%

FLOOD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1

(HEC-

1)

140CT19 TIME 14:56:19

*
*
*
*
*

ok ok ok KK R R RO Rk R ROk KRk

XXXXXXX

XXXXXXX

DEV.OQUT

XXXXX

XX X X X

X

XXXXX

X

XXXXX

P

2K X X X X X X

X

FARk R KRR R KRR R Rk kO KRRk ok ok kR

*
¥ U.S. ARMY CORPS OF ENGINEERS
*  HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

"

*

Ok X K X X

B L et FEL RS L PR L PP Y

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LI

¥k FREE **%

NE

WoONOWNDWN R

36
37
38
39

49
41

LOSS RATE:GREEN AND AMPT INFILTRATION

@

N

®

w
OO O®

HEC-1 INPUT
W....... ; DUP 20 E T 4. 5
*DIAGRAM
0 SLATER HANIFAN GROUP, A WESTWOOD TEAM
0 ANN AND 215, PHASE 1
10 TECHNICAL DRAINAGE STUDY
ID  OCTOBER 2019
10 DEVELOPED DRAINAGE CONDITION
10
10 RETURN PERIOD ------- 188-YR AND 18-YR
10 DISTRIBUTION - -- 6-HOUR SDN3
10 PROJECT NO. -- 0LY1801.014
0 FILENAME - -- DEV.H1
10 DATE ----- -- 10/11
0 MODELED BY ---------- AA
0
D) PRECIPITATION STORM EVENT RATIOS
0 STORM EVENT RATIO
D 188-YR 1.00
D 18-YR 0.55
0
T 5 ) ) 300
10 5 0 )
N 5 ) )
JR PREC  1.00 .55
*
KK ANN
BA ©.0078
PC © ©.020 ©.057 ©.670 ©.087
PC  ©0.130 0.138 ©.139 ©.133 ©.140
PC  ©.190 ©.197 ©.199 ©.200 ©.201
PC  ©9.251 ©.256 .27 ©.278 ©.281
PC  ©.499 ©.599 ©.718 6.744 ©.781
PC  ©.860 ©.868 ©.876 ©.888 ©.910
PC ©.982 ©.985 ©.987 ©.989 .99
PC  ©.998 ©.999 1
P8 3.15
LS e 98.0
w  e.120
*
KK OFF1D
BA ©.0073
LS e  88.6
uw  0.695
*
KK cP1
HC 2
*

HEC-1 INPUT

Page 1

DO

130
158
229
322
835
950
994

PAGE 1
...... 9......18
0.130 ©.130
9.172 0.181
08.241 ©.249
©.352 ©.409
9.851 ©.856
8.970 ©.976
8.995 ©.998

PAGE 2



LINE

42
43

45

46

48
49

59
51
52
S3

54
55

56

58
59

60
61

66
67

68
69
7@
71

LINE

76
77

78
79
80
81

82
83
84
85

86
87
88
89

90
91

92

KK
BA
LS
ub
*

I0

OFF3U
0.9035

0.125

OFF20

9.0144

0.097

cP2A

OFF4P
8.0314

0.153

cpP2s

ON1A
9.0077
2]
0.145

cP2
2

ON1B
0.0283
2]
9.281

HUAL-2

0.0047

©.085

HUAL-3
0.0034

0.667

ON1C

0.0430

0.175

ON2B

9.0161

0.183

cpPa

HUAL-1

56.7

54.0

78.0

57.1

57.9

57.9

83.0

83.0

74.7

HEC-1 INPUT

DEV.OUT

Page 2

PAGE 3



93 BA ©0.0023

94 Ls e 83.0

95 UD @.e53

*
96 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
23 ANN
36 . OFF1D
40 CPl..eeiiennnn.
42 . OoN2A
46 . . OFF3U
50 . . . OFF20
54 . (47 SN
56 . . OFF4p
60 . CP2B.....ov.....
62 . . ON1A
66 . P2,
68 . . ON1B
72 . . . HUAL-2
76 . Lo T
78 . . HUAL-3
82 . . . ONIC
86
% . . (. S
92 . . . HUAL-1

(*¥**) RUNOFF ALSO COMPUTED AT THIS LOCATION

R R R e L

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE  140CT19 TIME 14:56:19 *
* *
kR HOKOR o Ok Ok Sk kR okok Kok dokok ook ok ok ok ok R koK

SLATER HANIFAN GROUP, A WESTWOOD TEAM

ANN AND 215, PHASE 1
TECHNICAL DRAINAGE STUDY
OCTOBER 20819

DEVELOPED DRAINAGE CONDITION

OEV.OUT

Page 3

R R T

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

Aok ook sk K O ok R KR Rk ok ok ks Kk s R K



RETURN PERIOD

180-YR AND 10-YR

DEV.OUT

DISTRIBUTION -- - 6-HOUR SDN3
PROJECT NO. --------- 0LY1801.014
FILENAME ------cnevn- DEV.H1
DATE
MODELED BY =-==~=-=---- AA
PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
100-YR 1.00
10-YR Q.55
28 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 9 PLOT CONTROL
QSCAL ©. HYDROGRAPH PLOT SCALE
jaj HYDROGRAPH TIME DATA
NMIN S MINUTES IN COMPUTATION INTERVAL
IDATE 1 @ STARTING DATE
ITIME 0008 STARTING TIME
NQ 306 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 @ ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .88 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .55
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.8 .55
HYDROGRAPH AT
+ ANN .01 1 FLOW 15. 8.
TIME 3.5 3.58
HYDROGRAPH AT
+ OFF1D .01 1 FLOW 13, S.
TIME 3.5 3.50
2 COMBINED AT
+ CcP1 .01 1 FLOW 28. 13.
TIME 3.50 3.50
HYDROGRAPH AT
+ ON2A .04 1 FLOW 7. 2.
TIME 3.75 5.00
HYDROGRAPH AT
+ OFF3U .80 1 FLOW a. 9.
TIME 3.75 .00
HYDROGRAPH AT
+ OFF20 .01 1 FLOW 17. 5.
: TIME 3.5 3.58
3 COMBINED AT
+ CP2A .06 1 FLOW 21. 5.
TIME 3.58 3.58
HYDROGRAPH AT
+ OFF4p .83 1 FLOW 6. 0.
TIME 3.67 4.92

2 COMBINED AT
Page 4



+

+

+

+

+

+

+

+

cp28

HYDROGRAPH AT
ON1A

2 COMBINED AT
. P2

HYDROGRAPH AT
oN1B

HYDROGRAPH AT
HUAL-2

3 COMBINED AT
© CP3

HYDROGRAPH AT
HUAL-3

HYDROGRAPH AT
oN1C

HYDROGRAPH AT
ON28

3 COMBINED AT
cra

HYDROGRAPH AT
HUAL-1

*** NORMAL END OF HEC-1 ***

.69

.01

.10

.03

.00

.13

.00

.04

.92

.06

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

26.
3.58

36.
3.58

10.
3.67

50.
3.58

DEV.OUT

Page S



Ultimate Condition HEC-1 Model
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*

RUN DATE

XK K R X

B L L T T LS P PP P P

FLOOD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1

140CT19  TIME

(HEC-

1)

15:04:06

*
*
*
*
*
*
*

X X XXXXXXX

X X X X
X X X X
XXXXXXX  XXXX X
X X X X
X X X X
X X XXXXXXX

ult.out

XXXXX X
X XX

XXXXX X

X X
XXXXX XXX

R e ST P T Y

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

.

*

PR IR R Y

Rk ok ok Kokok oKk ok Rk ok kR KoK KKKk KK

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT
ID....... 1....... 2o ..., 4....... Seviinnn 6....... 7..
*DIAGRAM
1D SLATER HANIFAN GROUP, A WESTWOOD TEAM
10 ANN AND 215, PHASE 1
0 TECHNICAL DRAINAGE STUDY
D OCTOBER 2019
10 ULTIMATE DRAINAGE CONDITION
I0
D RETURN PERIOD ------~ 180-YR AND 10-YR
I0 DISTRIBUTION -- - 6-HOUR SDN3
jiy PROJECT NO. - 0LY1801.014
i) FILENAME -- - ULT.H1
10 DATE ------- 16/11
0 MODELED BY ---==----- AA
ID
ID PRECIPITATION STORM EVENT RATIOS
jiy STORM EVENT RATIO
I0 100-YR 1.60
10 10-YR .55
D
T 5 ] 2] 300
10 5 [ 2}
IN 5 ] 0
JR PREC 1.00 .55
*
KK ANN
BA 0.0070
PC @ ©9.820 0.057 0.970 0.087 0.108 ©.124
PC ©0.130 ©.130 ©.130 ©.133 0.140 ©0.242 0.148
PC  ©0.199¢ ©.197 ©.199 ©.200 0.201 ©.204 ©0.214
PC 0.251 8.256 ©.270 ©.278 ©0.281 ©.283 9.295
PC  ©0.499 0.590 0.7186 ©.744 9.781 ©.812 0.819
PC 0.860 ©.868 ©0.876 ©.888 ©0.9190 0.926 ©0.937
PC  ©.982 0.985 ©.987 ©.989 ©0.990 0.993 ©.993
PC  ©0.998 ©.999 1
P8 3.15
LS 2] 98.0
up  8.120
*
KK OFF1U
BA 0.0073
LS 2} 86.7
u  8.151
*
KK cP1
HC 2
*
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6.130
0.158
8.229
8.322
0.835
0.950
9.994

LOSS RATE:GREEN AND AMPT INFILTRATION
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9.13¢ 0.130
0.172  0.181
0.241 8.249
9.352 ©.409
09.851 0.856
0.976 0.976
©9.995 0.998
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53

54
S5
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LINE

76
77

78
79
80
81

KK
BA

ON2A
0.0441
]
0.223

OFF3U
9.0035
2]
0.125

OFF2u
0.0144
2}
8.143

CP2A
3

OFFay

9.0314

0.162

cpP2s

ON1A
9.0077

0.145

cP2

ON1B
9.0283
2]
0.201

HUAL-2
0.00847

HUAL-3
0.0034

0.867

ON1C

0.0430

0.175

ON2B

6.9161

9.183

cPa

HUAL-1

56.7

54.9

74.9

54.¢

57.9

57.8

83.0

83.0

74.7

70.8
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93 B8A ©.0023
94 LS 2] 83.0
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SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

ANN
OFF1U
CPleuiinnnnn,
ON2A
OFF3U
OFF2U
CP2A. e
OFFaU
CP2B............
ON1A
CP2eeeinnnn,
ON1B
HUAL-2
CP3 e
HUAL-3
ON1C
ON2B
Pt
HUAL-1

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*
FLOOD HYDROGRAPH PACKAGE (HEC-1) *
JUN 1998 *

VERSION 4.1 *

*

RUN DATE  140CT19 TIME 15:04:86 *
e ok e o R skl o R Kl ok ok KK S sk K s KR R R ok Rk

SLATER HANIFAN GROUP, A WESTWOOD TEAM
ANN AND 215, PHASE 1

TECHNICAL DRAINAGE STUDY

OCTOBER 2019

ULTIMATE DRAINAGE CONDITION
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ult.out
....... 1060-YR AND 10-YR
........ 6-HOUR SDN3
_________ OLY1801.014
- ULT.H1
- 18/11

PRECIPITATION STORM EVENT RATIOS

STORM EVENT RATIO
100-YR 1.00
16-YR 0.55
20 I0 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IpPLOT © PLOT CONTROL
QSCAL 8. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 9 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 9 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .55
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.60 .55
HYDROGRAPH AT
+ ANN .01 1 FLOW 15, 8.
TIME 3.50 3.58
HYDROGRAPH AT
+ OFF1U .01 1 FLOW 11. 4.
TIME 3.58 3.58
2 COMBINED AT
+ CP1 .e1 1 FLOW 26. 12.
TIME 3.58 3.58
HYDROGRAPH AT
+ ON2A .04 1  FLOW 7. 2.
TIME 3.75 5.08
HYDROGRAPH AT
+ OFF3U .ee 1 FLOW 0. 0.
TIME 3.75 .00
HYDROGRAPH AT
+ OFF2U .01 1 FLOW 13. 3.
TIME 3.58 3.58
3 COMBINED AT
+ CP2A .06 1 FLOW 18. 3.
TIME 3.67 3.58
HYDROGRAPH AT
+ OFF4U .83 1 FLOW 4. 0.
TIME 3.75 5.83

2 COMBINED AT
Page 4
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P28

HYDROGRAPH AT
ON1A

2 COMBINED AT
CcpP2

HYDROGRAPH AT
ON1B

HYDROGRAPH AT
HUAL-2

3 COMBINED AT
cP3

HYDROGRAPH AT
HUAL-3

HYDROGRAPH AT
ON1C

HYDROGRAPH AT
ON2B

3 COMBINED AT
CcPa

HYDROGRAPH AT
HUAL-1

**% NORMAL END OF HEC-1 ***
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FLOW
TIME
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TIME

FLOW
TIME

FLOW
TIME
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TIME
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TIME
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AD MMCH TO BﬂSTING FAYCENT SECTION 3) CONTRACTOR TO VERIFY LOCATION AND ELEVATION OF E)QSHNG N
y INSTALL 50 ROLL CURB PER, CCAUSD NO. 217.2.81 | b sTaiuees wo o FACLITES AND NOTIFY ENGNEER OF .
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NSTRUCT TRANSITION FROM ROLL=CURB L—CURB B
) @DETAILONSHEEI‘D e PR COMMEN E T =
‘ INSTALL 5 WDE SIEWALK PER CCAUSD NO. 234 - ; i l:
(10). INSTALL ' 'WIDE SIDEWALK PER CCAUSD N0, 234 o
@ 8# TRUCT ROLL CURB TRANSITION 0 SDEWALK: SVZ RESTRICTION NOTE [ — E
DETAIL: ON.SHEET D-5 : WALLS, FENCES, SHRUBS, UTIITY APPURTENANCES OR ANY OTHER _ | <€
{12) coNSTRUCT 10.0" WDE TRALL PER DETAIL N SHEET D=5 : %gJECT  STHER TIAY IRATFC COVTR HIROL DEVCES, PRE HIORANTS, 1o ‘:5
(13 INSTALL & WROUGHT IRON FENGE PER CCAUSD NG. 42551 TN T 17 VSBLITY 0N UNESS SAD 0SECT 1o M ED @ ] 5
4 - OR WHERE NO CURB. A HEIGHT OF 27 INCHES MEASURED .
o . @ CONSTRUCT CASE | AD;A. SDEWALK RAMP* PER' CCAUSD NO. T 08 0F AT KSPHALf o O 21 INCHES MEASURED FRO % < o
PR . osoes ; SURFACE. THS RESTRCTION EXTENDS ALGIG THE SIGAT VISBILTY LINE S E
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ZONING: R-E i .
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“CON: 4 WDE. EMERGE A AND ) E
j @ NSTRUCT. 2 mmcm FOR ENCY; UTILITY, QRADING NOTES = o
S (18) CONSTRUCT SDEWALK UNDERORAI PER CCAUSD NG. 236 || 1. EINAL GRADES ADJACENT TO STRUCTURES SHALL. BE IN - <
A pr=27sa (i8) MSTALL ) JYPE "0Hz" STORM ORAN DROP INLET PER DETAL CCNFORUANCE T 2018 c, =
2 | N [FF = 27320] . 2 2 THE CONTRACTOR SHALL VERIFY ALL CONOIONS D DIMENSIOMS =
. &‘[ ¢ T \ @ msnu. sraw DRAIN. CONCRETE COLLAR PER DETAL ON AND REPORT ALL DISCREPANCIES T0. THE ENGINEER. .
1 X Z ¢ gl ; SHEEF D=5 3. ALL INPROVENENTS O BE.PROTECTED FROM EROSION BY ‘SHPPP. - <
)1 z- — - . : © || <& wsTAL Re-Rse EROSON eROTECTION Ds0=12" DEpTHeDS e
PR ;. B | 7 i T 4, MA)GMUIIA‘INIMUH 'SLOPES “AND_ MINIMUM SI'REET SECTIONS ‘NOT TO
77 & \ \ e &) INSTALL RP-RAP EROSION PROTECTION DS0=6" DEPTH=1.0' T SHOWN ON GEOTECH REPORT. ‘
I e /’// PRVATE /N (2B INSTALL RP-RAP EROSION PROTECTION D50=6" DEPTH<15'. §. SEE DETAL SHEET FOR STREET SECTIONS AND DETALS, .
. = ¢ i
. -7 3 I\ =5 2 {28) NSTALL. RP-RAP EROSON PROTECTION DS0=6" DEPTH=2.0 AL FUBLIC AND. PRVATE DRANAGE IUPROVEVENTS 0:BE. BONDED
] N i .
A . / 13 (25 GUISTRUCT 3 WIDE VALLEY GUTTER PER DETAL OV SHEET 7. CONSTRUCTION OF BLOCK WALLS REQURES A SEPARATE BUILDING
I I | CONSTRUCT 2" DEEP CUT-OFF WALL AT EDGE OF EASEMB‘T PERMIFAND APPROVAL BY BULDING DEPARTMEN
S -
] s | PER DETAL ON'SHEET D-5. 8. NOTE:ALL PRIVATE STREETS ARE P.ULE., PUBLIC SEWER-EASENENTS
&E‘ f { ANB PUBLIC DRAINAGE EASBAENTS To BE PR|VATELY MAINTAINED
NEE
EE ) 823
H . - - (e Lo
x |l 7 = }
2l .
- g ) FEMA FLOOD ZONE INFORMATION .|| PRAINAGE CERTIFICATION DATE: | 6/2920
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& 3 PROJECT NO.
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2. i N =N
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] Ak , |
g [ EX10_PRVATE DRANACE ol AVOID HITTING OVERHEAD Call before you Djg
£ ESHT AP ALE: 108 G 3 ; POWER LINES. IT'S AVOD CUTTING UNDERGROND
o ml ‘ ‘ CORTLY. UTILITY LINES. 1T'S COSTLY.
E el , LGhL a : Yo =2 Call
8 MATCH LINE " . : Ly L . v
o2 " SEE SHEET G4 . } .
.o B ¥ - 5
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@ AND MA{&"‘I

@ CONSTRUCT ROLL CURB TRANSII'IW TO SIDEWALK
PER DETAIL ON SHEET D-5§

i2) CONSTRUCT 10.0 WOE TRAL PER DETAL ON SHEET D-5

TO EXISTING PAVEMENT SECTION
(&) INSTALL 30" ROLL CURB PER CCAUSD NO. 217.2.51

1] 5 ISTALL 26" L=TYPE CURB PER CCAUSD N, 216
(B INSTALL A~TYPE ISLAND. CURB' PER CCAUSD NO. 219

) CONSTRUCT 8- WDE CROSS GUTTER PER CCAUSD NO. 228

CONSTRUCT, TRANSITION FROM ROLL-CURB TO L-CURB PER
DETAIL ON SHEET D-5

(E) INSTALL 5 WOESDEWALK.PER CCAUSD NO, 234
. INSTALL 6" WIDE- SIDEWALK PER CCAUSD: NO. 234

3) CONTRACTOR TO VERIFY LOCATION AND ELEVATION OF ‘EXISTING
UTILITY STRUCTURES AND FACILITIES AND NOTIFY ENGINEER -OF
ANY DISCREPANCIES PRIOR TO CONSTRUCTION. CONTRACTOR TO'
PROTECT IN PLACE DURING CONSTRUCTION. ENGINEER/OVNER -
SHALL BE NOTIFIED OF PRIOR DAMAGE 7O EXISTING FACILITES'
PRIOR TO CONSTRUCTION.. CONTRACTOR WiLL BE RBPWSM FOR

* REPAIR/REPLEPING FACILITIES IF ENGINEER/OWNER IS NOT .
l&oﬂlﬁ (')‘F EXISTING DAMAGE PRIOR TO CONSTRUCTION -
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BENCHMARK SURVEY NOTE =)
BENCHMARK.9LV90-31C4 CLV RIVET & ROUND PLATE IN CONC PAD QWNER RESPONSILE T0 PROVDE SURVEY MONUMENTATION AS SHOW 5
g g AND 0 REPLACE ALL SURVEY MONOMENTATION DAMAGED, DISTURBED, 3
ST SIE OF GRAND CAVON DR, 120 EET SOUTH OF WASIBURN A0 To SEPLCE AL UREY MOUNNTATON O z
ELEVATION = 795,579 METERS (201016 FEET) NAVD 88 i
‘ DISCLAIMER NOTE
BASIS OF BEARINGS 1): EXSTAG UTLITY LOCATIONS' SHOWN HEREON ARE ST
S s A Qo | ONLY, IT SHALL BE THE CONTRACTOR'S RESPONSBILITY T0 2
SETON'S) S 16 SoUTH MANGE 80 EAST: MO, AS.CHOMN T TICAL M. ’;‘,;“gﬁ“g‘;oﬁifg‘mc“ >
oUALE 97&?5 5o 0k PARCEL WACS ON (L AT THE RECORDERS " CONSTRUCTION. NO REPRESENTATION IS MADE. THAT.ALL EXISTNG =z
“UTILTES ARE SHOWN HEREON, THE ENGNEER ASSUVES NO o
RESPONSIBLITY FOR UTLITIES NOT SHOWN IN THER PROPER . g
TION.
w
CONSTRUCTION NOTES 2) FOR ROADWAY WDENING AND HALF STREET IMPROVEMENTS THE
e | |
PAVEMENT ;
[t v ey | | Sl Sat R | 15
CTION OF PROPOSED 3 NAXMUS
@ }S‘fsrﬁ“lpé;ss&é""gumr SARIEN, QUER 5" TIPE I AGGREGATE CROSS SLOPES DO NOT MEET AGENCY STANDARDS THE z
RENOVE 1" EXISTNG ASPHALT FOR CLEAN EDGE, [RACICE: SHALL NOTFY THE ENGREER. o

SVZ RESTRICTION NOTE:

{13) INSTALL 6" ROUGHT IRON FENCE PER.CCAUSD N0, 42551
78 SQUSTRUCT CASE | AD,A. SDEWALK RAYP PER COAUSD NO.

@ ISR R S i T s

AS SHOWN ON PLANS’

Q CONSTRUCT DEPRESSED CURB TRANSITION PER DETAIL ON
SHEET D=5, MTH 3 LF DEPRESSED CURB SECTION

CONSTRUCT 24' WIDE GATE FOR EMERGENCY, UﬂUTY AND
MAINTENANCE ACCESS FURPOS

{18 consTRUCT ‘SDEWALK UNDERDRAN PER CCAUSD NO. 235

INSTALL 5 TYPE "CH2" STORM DRAN-DROP. INLET PER DETAL
COAUSD 312 .

amy STAL STORM DRAN CONCRETE COLLAR PER DETAL. ON
SHEET D=5 i

{21) INSTALL RP-RAP EROSION PROTECTION D50=12" DEPTH=0.5

{22) INSTALL RiP-RAP EROSION PROTECTION DS0=G" DEPTH=1.0

(23 INSTALL RP-RAP EROSION PROTECTION DS0=6" DEPTH=1.5

(28) INSTALL RP—RAP.EROSION PROTECTION D50=6" DEPTH<=20'

(2B) GONSTRUGT ¥ WIDE VALLEY GUTER PER DETHL ON SHEET

CONSTRUCT ' DEEP: CUT-OFF WALL AT EDGE OF EASEMENT
PER DETAIL ON SHEET D~5

NO WALLS, FENCES, SHRUBS, UTILITY APPURTENANCES OR ANY OTHER
OBUECT, OTHER THAN TRAFFIC CONTROL -DEVICES, FIRE HYDRANTS,
'OLES, MAY BE CONSTRU(

INCHES IN HEIGHT, MEASURED FROM TOP OF CURB,
OR VME?E N WRE EXISTS, A HEIGHT OF 27 INCHES MEASURED FROM
£ TOP OF ADJACENT ASPHALT, GRAVEL; OR PAVEMENT. STREET
SURFACE THIS RESTRICTION EXTENDS ALONG THE SIGHT VISBILITY LINE
THROUGH LANDSCAPED MEDIANS.

EET LIGHT TED OR INSTALLED
VITHLIESSTHE S:‘Gl‘g MSIBILITY ZONE UNLESS SAID OBJECT IS MAINTAINED

GRADING NOTES

1. FINAL GRADES ADIAGENT TO STRUCTURES SHALL BE IN
CCONFORMANCE WITH:2018 1BC:

2 THE ‘CONTRACTOR SHALL VERFY ALL CONDITIONS ‘AND DlMEMSKNS
D REPORT AL DISCREPANCIES TO THE ENGINEER:

3. AL NFRO‘!EMENTS 70 BE PROTECTED FROM EROSION BY SWPPP.

4 MAXIMUM INIMUM SLOPES AND MINIMUM STREET SECTIONS NOT L
\T SHOWN .ON ‘GEOTECH-'REPORT.

5."SEE DETAIL SHEET'FOR STREET SECTIONS AND DETAILS.
6. ALL PUBLIC MD PRIVATE DRAINAGE [MPROVBAENTS TO BE BONDED

7. CONSTRUCTION OF BLOCK WALLS REQUIRES-A SEPARATE BUMMNG
“PERMIT AND APPROVAL BY BUILDING DEPARTMENT.

8. NOTE. Ali FMVATE STREETS ARE P.U.E, PUBLIC SEWER E
OA

AmTS
DRANAGE EASEMENTS TO BE PRIVATELY MAINTAINED

FEMA FLOOD ZONE INFORMATION

THE PROJECT SITE [S LOCATED WITHIN A FE)M DESIGNATEJ ZONE
), FER T SEUA T PAVELS SRR
DGl o I FEMA M- PANELS MAP NUMBER E

UnderGround

1-702-432-5300

DRAINAGE CERTIFICATION

| CERTIFY THAT THIS GRADING' PLAN ISIN CONFORMANCE WITH THE
APPROVED  FLOOD STUDY DS5211 ON FILE AT CITY OF LAS VEGAS FOR
NENS‘TJYEJECT PROJECT. ALSO AND PWZO—“SS! ON FILE AT CLARK

' .Eqé;%ﬁ . : “1[3‘7-9
X J. l, 515292 '

D RHDEION
ANN AND HUALAPAI : PHASE 1
GRADING SHEET IV

o .
823 -
-1

DATE: 6/29/20

DRAFTER: AJY

DESIGNER: AJY

CHECKED: STS

ELEVATION NOTE

PROJECT NO.
OLY1801-014 -

ADD 2700 TO ALL SPOT GRADES WHERE THE HUNDREDS AN

THOUSANDS ‘PLACES ARE OMITTED FOR ACTUAL ELEVATION (u: 01.00
REPRESENTS 2701.00)

|[AVOID_HITTING' OVERHEAD
POWER UNES IT
COSTLY.

1-702-227-2929

FREEWAY & ARTERIAL SYSTEM
OF TRANSPORTATION (FAS.T)

Call before you
'AVOID CUTTING UNDERGROUND

OR
1-800-227-2600

TILITY LINES. ﬂS COSTLY.
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Las Vegas, NV 89118
" westwoodps.com

5740'S. Anille Street
Séwice';, Inc.

Suite 216

(702) 284-5300
(702) 284-5399 *

Westwood

Phone
Fax

IAPP.,

APP.
DATE

DATE |BY

BENCHMARK

SURVEY NOTE

‘|| BEncHuARK PLVSO—MCI{ CLV RIVET & ROUND PLATE IN CONC PAD

;I‘E]ASB SIDE OF GRAND CANYON DR, 120 FEET'SOUTH OF WASHBURN

ELEVATION = 795579 METERS (zoms FEET) NAVD 88

OWNER RESPONSIBLE T0 PROVIDE SURVEY MONUMENTATION AS SHOWN
AND TO REPLACE ALL SURVEY MONUMENTATION DAMAED. DISTURBED,
DESTROYED, OR. OBSCURED DURING CONSTRUCTION.

BASIS OF BEARINGS

§ 8914"8" E, BEING THE N
SECTION 31 TOWNSHIP 19 SOUTH, RAN B LD.M.
ON FILE 97, PAGE 85 %Pﬁm MAPS ON FILE AT THE. RECORDERS

CONSTRUCTION.NOTES

INSTALL 20' ASPNALT PAVEWENT OVER 4" TYPE Il AGGREGATE
NSTAL 457 AShiAT o £ 1l KRESTE
ALT PAVEMENT OVER 9" TYPE [| AT
@ AU_ PER.SOILS REPORT HTE ##—####f . !

® m‘:'»'“'lm T G AT ok M e,
(&) INSTALL 30° ROLL CURB PER CCAUSD NO. 217.251

{5) INSTALL 24" L-TYPE. CURB PER CCAUSD NO. 216

{B) INSTALL A~TYPE ISLAND CURB PER CCAUSD N0, 219

(7)) CONSTRCT &' WDE CROSS GUTTER PER CCAUSD O, 228

CONSTRUCT TRANSITION FROM ROLL~CURB TO L~CURB PER
DETAIL ON' SHEET B-5

INSTALL 5" WIDE SDEWALK PER CCAUSD NO. 234
(18) WSTALL &' WDE SDEWALK PER CCAUSD NO. 234

DISCLAIMER NOTE

1) EUSTING -UTILITY LOCATIONS SHOWN HEREON. ARE APPROXIMATE
ONLY. IT SHALL BE THE CONTRACTOR'S RESPONSIBIITY TO
DETERMINE ‘THE EXACT VERTICAL AND HORIZONTAL LOCATION OF
ALL EXISTING UNDERGROUND UTILITIES .PRIOR TO- COMMENCING
CONSTRUCTION. NO REPRESENTATION IS" MADE. THAT ALL EXISTING
UTILITES ARE SHOWN HEREON. THE ENGINEER ASSUMES NO
RESPONSIBILITY FOR UTILITIES NOT SHOWN IN' THEIR PROPER

2

2
2
£
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2
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28%
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§
ax
2
A

PRMCTED P OF CURB PRIOR TO SUBGRADE PREPARATION AND
CONSTRUCTION OF
CROSS ‘SLOPES DO NOT-MEET AGENCY STANDARDS THE

« CONTRACTOR SHALL NOTIFY THE ENGINEER.:

3) - CONTRACTOR TO VERIFY LOCATION AND ELEVATION OF D(lSTlNG
S.AND FACILITIES AND NOTIFY EN
ANY DISCREPANCIES PRIOR TO CONSTRUCTION. CONTRACTOR 70
PROTECT IN PLACE DURING CONSTRUCTION. ENGINEER/OWNER
SHALL. BE NOTIFIED OF PRIOR DAMAGE TO EXISTING' FACILITIES

REPAIR/REPLEPING FACILITIES |F ENGINEER /OWNER IS NOT
NOTIFIED OF EXISTING DAMAGE PRIOR TO CONSTRUCTION
- COMMENCING. H

PROPOSED CURB LINE. IF MINIMUM OR:MAXMUM ||~

PRIOR TO CONSTRUCTION. CONTRACTOR WILL BE RESPONSIBLE FOR

SVZ RESTRICTION NOTE

CONSTRUCT ROLL CURB TRAN TO SIDEV
@ PER DETAIL ON SHEET D~ STOHTE ALK

(12) CONSTRUCT 10.6' WDE TRAL PER DETAL ON SHEETD-5-
(13 INSTALL &' WROUGHT IRON. FENGE PER CCAUSD NO. 425.51
@ CONSTRUCT CASE | AD.A. SDEWALK RAUP PER CCAUSD NO.

@ U P AR o

\S SH

. oonsmucr DEPRESSED CURB TRANSITION PER DETA\L oN’
SHEET D=5, WITH .3 LF DEPRESSED: CURB ‘SECTI

OONSTRUCT 26 WIDE GATE FOR EMERGE , UTILTY AND
(TR NCY,: 11LI Al

.consmucr SIDEWALK. UNDERDRAI PER CCAUSD NO. 236

INSTALL 5" TYPE *CM2” ‘STORM DRAIN DROP INLET PER DETAIL
CCAUSD 121

oy STAL STORM DRAN CONCRETE GOLLAR PER DETAL ON
SHEET D5 :

2 INSTALL RP-RAP EROSION PROTECTION D50=12" DEPTH=0.

{Z2) INSTALL RP-RAP EROSION PROTECTION B50=6" DEPTH=1.0.

{Z3) INSTALL RP-RAP EROSION PROTECTION D50<6" DERTH=15

{24) INSTALL RP-RAP'EROSION PROTECTION D50=6" DEPTH=20'

zB) GONSTRUCT 3 WO VALLEY GUTIER PER DETAL O SHEET

(X)NSTRUCT 7' DEEP CUT-OFF WALL DGE OF ENT
PERDETALONSHEEI’DS W ATE EASEM

NO WALLS, FENCES, SHRUBS, UTILHY APPURYENANES OR ANY OTHER
'OBUECT, OTHER THAN RAFF IC- ! 0L DEVICES, Fil
TREES, AND STREET LK F(IB. Y BE CONS TRUCTED OR INSTALLED
WTHIN THE SIGHT VIS!BtLITY ZONE UNLESS SAID ‘0BJECT IS MAINTAINED
AT LESS THAN 24 INCHES IN. HEIGHT, MEASURED FROM TOP OF CURB,
OR WHM STS A HHNAT OF g INS'I(E“S 'MEASURED FROM

GRAVEL, OR P/ ENT STREET
SURFAGE THLS RESTRICTIW EXTENDS ALONG THE SIGHT VISIBILITY LINE
THROUGi UNDSCAPED MEDIANS,

GRADING NOTES

1 FINAL GRADES "ADJACENT T0 . STRUCTURES SHALL BE IN
CONFORMANCE WITH 2018 IBC.

2. THE CONTRACTOR. SHALL VERIFY ALL CONDITIONS AND DIMENSIONS =
AND REPORT ALL DISCREPANCIES-TO THE ENGINEER.

3. ALL IMPROVEMENTS; TO BE PROTECTED FROM EROSION BY SWPPP.

4: MAXIMUM/MINIMUM SLOPES AND IIINIMUM STREET SECTIONS NOT 10
EXCEED THAT'SHOWN -ON GEOTECH REPON

5. SEE DETNL ‘SHEET FOR STREET SECTIONS AND DETAILS.

6. ALL PUBUC AND PRIVATE DRAINAGE IMPROVEMENTS TO BE BONDED
FOR AND INSPECTED.

7 CONSTRUCHON OF BLOCK WALLS REQUIRES A SEPARATE BUILDING
PERMIT AND APPROVAL BY BUILDING DEPARTMENT

8 NOTE_ ALL PRIVATE. STREETS ARE P.U.E, PUBLIC SEWER EASEMENTS
OA

DRANAGE EASEMENTS T0 BE PRWATELY MAINTAINED

FEMA FLOOD ZONE INFORMATION

THE PROJECT SITE IS LOCATED WITHIN A FEMA DESOATED Z0NE Ey
AREA OUTSIDE: THE 500 YEAR FLOODPLAIN AN IANCE ANNUAL
% FEUA FIRM PANELS UAP Nk :szooscnso E |

-‘UnderGround
‘1-702-4
FREEWAY & ARTERIAL SYS

DRAINAGE CERTIFICATION

1 CERTIFY THAT THIS GRADING PLAN IS IN CONFORMANCE WITH THE
APPROVED FLOOD STUDY DS5211 ON FILE AT CITY OF LAS VEGAS FOR
THE SUBJECT. PROJECT. ALSO AND PW20-11651 ON FILE AT CLARK
COUNTY.

-

\OHAM, PE

ooz
o

7/8]2¢ i

ELEVATION NOTE

-DESCRIPTION

CITY OF LAS VEGAS, NV {NO.

DRHDRION
ANN AND HUALAPAI - PHASE 1
'GRADING SHEET XI

DATE: ** * 6/29/20

DRAFTER: AJY .

DESIGNER: AJY

CHECKED: STS

PROJECT NO.
OLY1 801 -014

ADD 2700 TO ALL SPOT GRADES WHERE THE HUNDREDS AND
THOUSANDS PLACES ARE OMITED FBR ACTUAL ELEVATM (LE.:01.00
REPRESENTS 2701.00)

AVOID ‘HITTING OVERHEAD
POWER LINES; IT's
COSTLY.

all .
before you

32-—5300

1-702-227-2929

Call before you Dig
AVOID CUTTING UNDERGROUND
UTILITY LINES. IT'S-COSTLY.

Call

. OR
1-800-227-2600

OF TRANSPORTATION (FAS. T) !

G-11
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ft - g 2 PL PL . Bl - - - i .
58.00" ENTRANCE STREET . . THS DETAL IS FOR REFERENCE - : &
. : g ST ; 500" PRIVATE STREET COMMON ELENENT ONLY. AND“DOES NOT CONSTIVTE X -l 28
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E : - &S oSk el CONSTRUCTION NOTES 2) FOR ROADWAY-WDENING AND HALF STREET IMPROVEMENTS THE o ~
repe G | ‘ et e ) N
3 . OF PAVEM -
i © ROAD € Eé g INSTALL Z.0° ASPHALT PAVEUENT OVER 4" TYPE Il AGGREGATE PROECTE I OF 14 PR 1 SUBGUE MeATATIN ME 5 o
gle |22 i g CONSTRUCTION O ED CURB LINE. IF MNIHUM OR MAYIMUM
]| @ B P&ssoﬁsspﬂmom HTEm'LWMQ TEEN AGREGATE || || GROSS SLOeS 00 10T MEET AGDCY STAIOARS Tie z -
% (3 SAMCUT AND REMOVE 1" EXISTNG ASPHALT FOR CLEAN ED Jh G ]
B . ; Juox S| EE & AND NATCH 1O Bl B b ™ ° = “1]3) CONTRACTOR TO VERIFY LOCATION AND ELEVATION OF EXISTING " %
. ’ I — 2200z NSTALL 30" ROLL. CURR.BER, GLAUSD: Bo. 217.251 -UTLY STRUGTIES D FACLIES KD NOTFY ENGHER of +
—_— : . P o : ANY DISCREPANCIES PRIOR TO CONSTRUCTION, CONTRACTOR T
| aa e | _‘\ : [ (&) w2 1-1VPE ik PeR: CALSD, M. 216 PROTECT N PLACE DURNG CONSTRUCTION. ENGINEER/OWNER | & .
: ! £X. TEST STATION I ALY i ‘ el : ’ . {B) INSTALL A-TYPE ISLAD CURB: PER CEAUSD NO. 219 SHALL BE NOTIFED OF PRIOR DAMAGE T0 Exmms FACLITES w
CRAOE - B TEST S E2707.37 &5 DR I . PRIOR T0 CONSTRUCTION. CONTRACTOR WILL BE RESPONSIBLE FOR <
@ HOAD € | " 2ok STA:23+62.22 ~ . | : — i . 7)) CONSTRUCT &' WIDE CROSS GUTIER. PER CCAUSD NO. 228 REPAR/REPLEPING FACIITIES IF ENGNEER/OWNER s NOT (2]
: R / gy — Lo z VR - - OASRUCT TRASTION 0 U188 10 LR8P . NOTFIED OF EXSTNG DAAGE PRIOR T CONSTRUCTON < =
. ! " ST ST AT, STR25+5719, 2250 DETAIL O SHE COUMENCING E T
; = - = INSTALL 5' WIDE SIDE 0. 234 :
| / 5 VERTCAL BEND ] P " ] %}N AL ,s WALKPERCCAUSDN Iz g
T . STA23+76.89, 2257 L 1 i 8| | « INSTALL &' WIDE SIDEWALK PER CCAUSD NO. 234 - ]
- o] |10 | | E
127 PVC WATER (PUBLI) Py ] f Wearoreis [ . : b ity CONSIRUST RQLL CURS TRANSTON T0 SOEWALK : SVZRESTRICTION NOTE | - L
—— = e R PR LETAL 0N ST D 5 Mc;tg@ﬁmggﬂaggg&aw%wAMCERSEOR A oTiER 1L =
c [ ; C WATER (PUBLIG) P2~ ; RT5¥61TS, . :
Pl - {pUBLIc) P2~2860 - R A ‘ . {12) CONSTRUCT 10,0' WDE TRAIL PER DETAIL ON SHEET D-5 R THAN TEAFTIC CONTREL s, T MO i @ o <
] W » ; 110 EESAN — ,4‘— ‘o (13) INSTALL & WROUGHT IRON FENCE PER CCAUSD NO. 42551 é"ﬁ”.\_:‘g: R fhmza ‘f‘sm{%zu Eglﬁﬁsﬂﬁ"s’pﬁﬁTﬁuﬁu e, j &
6222 1F 8 C-900 55 O S-040% (PUBG) | - & BVC|WATER (PUBLC) . . Al - | o MLg) (*:C—YD ] iRy SENSTRUCT CASE | ADA. SDEWALK RAWP PER CCAUSD N i %}"’ADCJA@NT 'ASFHALP T 27 NOIES NEASIRD Freak g =
- ) i B | : : i i . (PUBC P28 O BENDS. ALGIG THE ST VSBLITY UNE e S |
BT ELL us o e TS ; © B iR, | |55 TR | EIEE
) L STA:23+26.72—7] Vo T T STAZ3E7430, 2257 C i P f | s 1 ! . N LA g 7 . | L -
‘s : 0486 STl e SEEL : : L7 I | ! e ] (7Y SONSTRUCT DEPRESSED) CURS TRANSTION PER DETAL O . . : |
S s & 5 s.ﬁ%mm ] 7 i N VRSN S St (16) SHEET -5, WITH 3 LF DEPRESSED CURB SECTION = g o T
B : e I =3 PER UDACS PLT 22 & 23 ] o - o . [=1 (i) SONSTRUCT. 26 MDE GATE FOR EMERGENCY, UTLTY AND SEWER CONSTRUCTION NOTES | = ]
S5 . i '%,'éf 7 4 ‘ Bz WANTENANCE ACCESS PURPOSES w
NE "y 48" WLCP WATER : . i 7 . - rE - A INSTALL 45" DIAWETER SANITARY SEWER WANHOLE WITH -
<& (public P2-2378) (o887 I B /g8l 5 VALVL COWELTON 10 EXST. N2 ‘CONSTRUCT SOEWALK UNDERORAI PER CCAUSD N 235 AR O & Sz 2¢ 1 P DESS -1, - < o |
| g i - b 828 7 EFR Bl ZE Q WSTLL 5 TIE "CUZ" STORM ORAN DROP INET PER DETAL 4 M0 -3 = -
| ] Al 122 -4 Esl Sl =8 CCAUSD) #1 @ VERIFY EXISTING SSMH INVERT ELEVATION' & CONNECT PER || * = (1=
N Ly . N . e=== 7 BpEY | SRy ng ® ngsErEATLLDngRM ORAIN CONGRETE COLLAR PER DETAL O DESHES STANDARDY < (o)
. s . 23E8s mguil =i
. =1 . . $ Ehl=pS Heaxads * w g > - “
. Iy e : W VERTOAL B g Zlens gz QIERRY =7 {21y WSTALL RP-RAP EROSION PROTECTION D50=12" DEPTH=05" O WSTALL SIR-35:PYC SATARY SEWER PIPE: (UBLIC) o -
. OE STR 2545089, 2257 L BRIZEE  xEloZzE = PROTECT 4 DEPTH=10' INSTALL 0.
R Y H INV:2704.74: 5k {2) INSTAL RIP-RAP EROSION PROTECTION D50=6" DEPTH=1.0 ] INSTALL (€900 PVC SANITARY SEWER PIPE (PUBLIC) a
- STA: 23+4as7. 2257 L £ 2704, & N . . 4
§_ £ ST ST 707 54 INV: 2704, 74 : P {23) INSTALL RIP-RAP EROSION PROTECTION DS0=6" DEPTH=1.5' INSTALL SEWER STUB AND CAP 1/ 1.0'CUBIC FOOT OF L
< OR AR=VAC . sS4 CONCRETE FOR FUTURE. CONNECTI =
. 8" PYC WATER (PUBLIC) ' 2A) WSTALL RP-RAP EROSION PROTECTON DSO=5" DEPTH=2.0 EEUOVED U3 J00 GRADE NG AS NEEDED To BRNG EXSTNG <
= SONSTRUCT 3’ WIDE VALLEY GUTTER PER DETAIL ON SHEET MANHOLE: COVER TO PROPOSED GRADES SHO) PLANS =
; NSTAL 72" DIETER SHNTARY SEVER MANHOLE WiTH DUAL
e ik £DGE
CONSTRUCT 2 DEEP CUT-OFF WALL AT EDGE OF EASEMENT COVERS PER DCSHCS ‘SD. j
e N e — e - (@) AL STERL SLEEVE FOR WATER MAN PER UDACS LT 22 & ‘y‘s&u cunkgsson PROTECTION PER DCSCS 21319H AND a
o B, 36" VLGP WATER EIDSI;IL\. €900 §S LATERAL PROTECTION PER SD-19 AND gon
§ . (PUBLIC PZ~2860) (XC-1045) . -
. ] ' SEWER CONNECTION NOTE : ) p DATE: . 6/29/20
£ | OXE OF VORE SEGUENTS oF THE DOWNSIRERY SEVR S TikT : . ;
; | COMPLETED AND/OR :
[ 4 | S N ANCE BY T Y DL TS TRGhe - = DRAFTER: AJY
z r o8 WORKDONE ON THS PROJECT PIROR TO THE COMPLETION AND/OR ma———
ol ol 28, gd }cc%:wcs %rP THE bcvxnsmuu SEWER, smm(s) SHAL B2 3503& e D CoR CaTTRaa 8
U8 E5d £ 1 AT T 5 FREVENT T BUYSCAL CONECTON O TS PROECT ! CHECKED: STS
: CEglE 42 . | o e moieteAu s svsred Innt. AL secums ke . -
gala £3 || BEEN COPLETED AND ACCEPTED FOR MAINTENANCE. OR UNTL SUCH .
Bl g3 JEM————M"LLE—L_C———_, LS VEGKS VALLEY VATER DISTRICT ENGNEERING SERVCES PROJECT NO.
| g e o .
I shle o PROJECT Na. 137430 FIRST APPROVED DATE OLY1801-014
|
| .
’ EXISTING GRADE PROPOSED GRADE - . .
. . AT CENTERUNE f AT CENTERUINE
2685 - J L ALY |
gle Ble ale gle afe gle gl gle a2 Ble gle ale
38 I3 o8 S @R 58 . Sl 58 28 218 2R’ | égg)o ;-mnnc gr)‘VERHEAD Call before you Dig
. NS RIR SR BI= S8 S BN &I 5] ) BR RIS AVOID- CUTTING UNDERGROUND
i £ 3 8f 5B 88 bS8 & 8 B 5 & B8R 8 : COSILY. s UTLITY LINES. IT'S COSTLY.
| . ; 2450 22400 23+00 24400 25400 j 26400 e i . 27400 i ’ YOUDO = Ca"
N E=] e . . 2 - 3
. . |
s B HUALAPAI WAY (PUBLIC) PROFILE VI EW R » | & Ggall 4
3 H(‘)E% 30 - ’ ) UnderGround PP-S
g 3 ’ ’ . 1-702-432-5300
; g ‘ “ || FREEWAY & ARTERIAL SYSTEW « SHEET 29 OF 81
i - - (v, T —
‘ : ‘ K OF TRANSPORTATION {F.AS.T) 1-800. 227 2600 1.20~00818
* 1075138
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BENCHMARK J9LV90-31CH CLV RIVET & ROUND PLATE IN CONC PAD QUNER RESPONSELE 10 PROVDE SURVEY MonMewTAToN s siow | f1 &
* |[ Ao REPLACE Al SuRVeY ONUUENTATON DAWACED, DISTUREED. 3
deST Sbe O RaG CAON DR 120 R SO oF WASLRLR A0 10 RerLAG AL SIVE WA 1 gl
: : : ELEVATION = 795579 METERS (2010.16:FEET) NAVD 88
HUALAPAI WAY (PUBLIC) PLAN VIEW )t “ w : DISCLAIMER NOTE
: 0 I SCALEE 1° = 30° B i . BASIS OF BEARINGS - 1) EXISTING UTILITY LOCATIONS SHOWN HEREON ARE APPROXIMATE S
- - B : SR Tremnn et ! ’ S BTG E, BENG THE NORTH LINE OF THE SE £ NI 4 OF SRR THE DA VRN A Yoot Lo =
: . = . . : . . ' THE B oF
, : R . AR . v ] SIS ol S W o 5@,% asom AL DISTIVG GNDERGROLN UTLITES PROR TG, COMMAENENG >
PROJECT AREA . B o ’ < L ; o e e, , 1| S P el Coukty, NV CFriGAL REtoRD CONSTRUCTON, Ko REPRESENTATON S MADE THAT AL EXSTIG ot
: ; . . - C . . o . k : RESPONSBLITY F0R UTLTES HOT SHOW N THER PR s %
. - > - g +
L2730 Tl 2) FOR ROADWAY WDENING AND HALF STREET IMPROVENENTS THE
: e EESELTEEEE | |3 3
P
| o B"S;’@-‘-Pg-°so“f§“}{‘#“§f"mm OVER'4” TYPE Il AGGREGATE PROJECTED LIP OF. CURB PRIOR TO SUBGRADE PREPARATION AND w O
L PILT PAVEMENT GVER & THPER ACBREchTE. || CONSTRUCTION OF PROPOSED CURB LINE. IF MNIMUM OR MAXINUM o
PVSTA: 3242500 () B ek o T L NI QR . CROSS SLOPES DO NOT WEET AGINGY STANONRDS THE £ =
(B HP 2744 (3 ST AD RENOYE 1 BSTAC ASPHALT.FOR CLEAN EDCE, CONTRAGTORSHALL NOTEY HE ENGINECR. G o
. e , 6528 AUUATEH 79 EXPINI PAYLENI StCI0N 3 oA 70 ERIFY LOCATION AND' ELEVATION OF EXSTING (Te
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LOW L STk 314810 () oL 2¢° Lo o ek oo, 26 PROTECT N PLACE DURNG CONSIRUGTON PHGNEER/OWER o R :
( : 2718, . INSTALL A-TYPE ISLAND CURB PER CCAUSD NO. 219 AL BE NOTFED OF FROR DAVAGE 10 EXSTNG FAGUTES w -
N/ ; PROR T0
HGH PT. STA: 2949595 T e (7)) CONSTRUCT 8" WIDE CROSS GUTIER PER CCAUSD N0, 228 EPAR/REFLEPNG FACLIES E““’“%"&?J’;%B s Nor . 2 IE
- 7 . | OF EXISTNG DAMAGE PRIOR
IGH 3 . ' - 2 - -~
HIGH PT ELEV: 272007 | - ’ S; L gls R g CONSTRUCT TRANSITION. FROM ROLL CURB TO L~CURB PER COMMENCING. E T (7]
~ Sla N : 3 .
g . INSTALL 5" WDE ‘SDEWALK PER (CCAUSD NO, 234 .
HE ke #|& LOWER THE EXSTING # 193 g . 0. W
2I8 3= AE] HTER FACLIES 10 e INSTALL 6' WIDE SDEWALK PER ‘CCAUSD NO. 234 « SVZ RESTRICTION NOTE - >
19 . 4 g &l@ VYD STANDARDS (i SQUSIRUCT RL CURB TRANSITION O SIDEWALK - g
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EE . s {0 B e : A - ) SN 15 AR A SEWER CONSTRUCTION NOTES 5 w
N2 g 23 NSTALL 48" DIAMETER SANITARY SEWER WANFOLE WITH D
2z 5 & E . CONSTRUCT SIDEWALK. UNDERDRAN PER CCAUSD NO. 236 MATERTIHT JONTS & SHGLE 24" LID PER DCSHCS -1, S0-3, e |
= 3 . i 2 INSTALL 5' TYPE "CMZ" LET PER DETAIL N2 T —
DE i < e pin QE A6 3T SIORIE AN ERP 1 rm.n vmn EXSTING SSHH INVERT ELEVATION & CONNECT PER % e
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=7 P | |7 @) RS <L
= PR | o , 35 SEWER
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S g e e i 't T - (a3) SOUSTRUCT 3 WDE VALLEY GUTTER'PER DETAL ON SHEET MANHOLE COVER TO' PROPOSED GRADES: SHOWN ON PLANS =
e e T T EX. 36" MLCP WA . : . A T i INSTALL ‘72" DIAMETER  SAITARY SEWER MANHOLE WTH DUAL”
P B ~1045) . . — 2 DEEP-CUT-OFF WALL =Y .
_ T I . ) {pUBLE pzv2860) (C-1040) . 1 - - . A ) BATRUST B GEE P VAL AT E0GE OF EASEUENT COVERS, PER 0CSHCS <
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I 23 ; 16 .
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£ I R e SR 28loak SEWER CONNECTION NOTE . : DATE:  6/29/20
B4 p——— ; o <FlESas BhlezE ONE'OR MORE SEGHENTS OF THE DOWNSTREAM SEWER SYSTEM THAT gt
= 8 BH :ggg . THIS: PROJECT HAS NOT BEEN COMPLETED AND/OR . DRAFTER: AJY
Z| =¥ Zes2d . ACCEPTED, FOR MANTENANCE BY THE. CITY OF LAS VEGAS. AN -
© 2o BERZEZ WORKDONE ON THIS PROJECT PIROR T0 THE: COMPLETION AND/OR e
B 5 REE . ACGEPTANCE OF THE DOWSTREAY SEWER SISEU(S) SHALL EE DOWE || [ apmvowed Fox covomacion ). DESIGNER: AJY
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BENCHMARK

SURVEY NOTE

BENCHMARK -§9LV0-31C4 CLV RIVET & ROUND PLATE IN CONC PAD
ggSNY)SDE GRAND: CANYON DR, 120 SOUTH OF WASHBURN

ELEVATION: = 795,579 METERS (2010.16 FEET) NAVD 88

OWNER RESPONSIBLE TO PROVIDE ‘SURVEY MONUMENTATION AS SHOWN
AND TO REPLACE ALL SURVEY MONUMENTATION DAMAGED, DISTURBED,
DESTROYED, OR OBSCURED DURING ‘CONSTRUCTION.

BASIS OF BEARINGS

418" £, BEING THE NORTH LINE OF
RIS Sormiae e AT WA o SET-’lul .

ON'FILE 87, PAGE ‘85 OF PARCEL MAPS ALE AT THE RECORDERS
OFFICE OF CLARK COUNTY, NV OFFICIAL RECORDS.

CONSTRUCTION NOTES

\ INSTALL 2,07 ASPHALT PAVEMENT OVER 4" TYPE Il AGGREGATE
BASE; PER SOLS REPORT
@ INSTALL 45" SEHALT PAVEENT O¥ER 9° TYPE Il AGGREGATE
BASE, PER REPORT HTE #i~4i#if

SAWCUT AND REMOVE i EXISTING ASPHALT FOR CLEAN EDGE,
D MATCH TO EXISTING PAVEMENT SECTION

@ INSTALL 30" ROLL CURB PER CCAUSD NO. 217.2.51

@ INSTALL 24" L~TYPE CURB PER CCAUSD NO. 216

@ INST):LL A-TYPE ISLAND CURB'PER CCAUSD NO, 219
@ CONSTRUCT 8" WIDE' CROSS GUTTER PER CCAUSD NO. 228

o CONSTRUCT TRANSITIM FROM ROLL-CURB TO L-CURB PER
DETAIL-ON

{9) nsaL & wuz SDEWALK PER COAUSD NO. 254
INSTALL 6" WIDE. SDEWALK PER ‘CCAUSD NO. 234

DISCLAIMER NOTE

1) EXISTING UTILITY LOCAT{ONS SHOWN HEREON ARE APPROXIMATE
ONLY. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO
DETERMINE THE EXACT VERTICAL ‘AND HORIZONTAL LOCATION OF

« ALL EXISTING UNDERGRQUND UTILITIES PRIOR TQ COMMENCING
CONSTRUCTION. NO REPRESENTATION IS MADE THAT ALL EXISTING
UTILITIES ARE SHOWN HEREON.  THE ENGINEER ASSUMES NO
RESPONSIBILITY FOR UTILITES NOT SHOWN IN THER PROPER

LOCATION. -

2) FOR ROADWAY WDENING AND HALF STREET MPROVEMENTS THE

WVEMEN
TED LIP OF CURB PRIOR TO SUBGRADE PREPARATION AND

CROSS SLOPES DO NOT MEET-AGENCY STANDARDS THE
CONTRACTOR ‘SHALL NOTIFY THE ENGINEER.

3) CONTRACTOR TO VERIFY LOCATION AND ELEVATION OF EXISTING
UTILITY STRUCTURES AND FAQLITIES AND NOI]FY ENGINEER
. ANY DISCREPANCIES PRIOR TO TOR TO
PROTECT IN PLACE DURING CONSTRUC!ION ENG! EER/ mm
SHALL BE NOTIFIED OF PRIOR DAMAGE TO EXISTING FACILITES

REPAR/REPLEPING FACILITIES IF ENGINEER /OWNER IS NOT
NOTIFIED OF EXISTING DM‘A(I PR[QR TO CONSTRUCTION
COMMENCING.

CONSTRUCTION OF PROPOSED CURB LINE. IF MINIMUM OR MAXIMUM

PRIOR TO CONSTRUCTION. CONTRACTOR WiLL BE RESPONSIBLE FOR.
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SVZ RESTRICTION NOTE

@ CONSTRUCT ROLL CURB TRANSITION TO SIDEWALK
PER DETAIL ON SHEET D-5

{12) CONSTRUCT 10.0" WDE TRAL PER DETAL ON SHEET D-5
(13) INSTALL &' WROUGHT IRON FENCE PER CCAUSD NO. 42551
(i SQUSTRUCT CASE | ADA. SOEWALK RAUP PER CCAUSD NO.

® IR A LA e
@ CONSTRUCT DEPRESSED CURB TRANSITION PER DETAIL ON
SHEET D-5, WITH. 3 LF- DEPRESSED

@ CONSTRUCT 24' WIDE GATE FOR EME?GENC\’, UTILITY AND
MAINTENANCE ACCESS PURP!

(18) CONSTRUCT SDEWALK UNDERDRAIN PER CCAUSD NO. 236

(38 STALL 5. TYPE "Ci2* STORM DRAN DROP INLET PER DETAIL
CCAUSD #12.1

INSTALL STORM DRAIN CONGRETE COLLAR PER DETALL'ON
SHEET D=5

20 INSTALL RIP-RAP' EROSION PROTECTION D50=12" DEPTH=05'

Z2) INSTALL RP=RAP EROSION PROTECTION DS50=6" DEPTH=1.0

{23) INSTALL RP-RAP EROSION PROTECTION D50=6" DEPTH=1.5

(@A) INSTALL RIP-RAP EROSION PROTECTION DS0=6" DEPTH=2.0'

(25) GUUSTRUCT 3 WOE VALEY CUTTER PER DETAL ON SHEET
oousmucr 7 DEEP CUT-0FF WALL AT EDGE

@ QSR ~0FF WALL AT EDGE OF EASEUENT

JAIL ON ‘SHEET D-
@ g!}smu. STEEL 'SLEEVE FOR WATER MAIN. PER UDACS PLT 22 &

SEWER CONNECTION NOTE

WILL SBZVE THIS PROJECT HAS NOT BEEN COMPLETED AND/OR
ACCEPTED FOR MAINTEN; Y THE CITY OF LAS VEGAS.”ANY
ON THIS PRU.ECT PIRDR TO THE COMPLETION AND/OR
ACCEPTAN( WNSTREAM SEWER SYSTEM(S) SHALL HE DONE
AT TNE DEVELOPER'S OWN RISK. THE CITY"OF
T TO PREVENT THE PH\’SCAL CONNECTION OF THIS PROJECT
INTO THE DO‘W INTI TS HAVE

YSTEM
LETED AND ACCEPTED FOR MAINTENANCE. OR UNTIL SUCH
'ﬂME AS THEY ARE DEEMED AVAILABLE FOR SER\

§
&

AVOID HITTING OVERHEAD
R LINES. ITS

UnderGround
1-702-432-5300

ONE OR MORE SEGMENTS OF THE: DOWNSTREAM SEWER SYSTEM THAT

WALLS, FENCES, ‘SHRUBS, UTILITY AFPURTENANCES OR ANY OTHER
DB-ECT OTHER THAN' TRAFFIC CO! EVICES, FIRE HYDRANTS,
TRE STREET LIGHT POLES, IMY EE CONSTRUCTED OR

AT LESS THAN 24 INCHES: IN HEIGHT, MEASURED FROM TOP OF CURB,

THROUGH U\NDSCAPE) MEDIAN

EES, AND
WITHIN THE SIGHT VISIBILITY ZONE UNLESS' SAID OBJECT IS MA!NTAINED
OR WHERE NO CURB EXISTS, A HEIGHT OF 27 INCHES MEASURED FROM
\VEL, OR PAVEMENT STREET
SURFACE.  THIS RESTRI EX;ENDS ALONG THE SIGHT VISIBILITY UNE

SEWER CONSTRUCTION NOTES

: INSTALL 48" DIAMETER SANITARY SEWER MANHOLE WITH

> DCSHCS STANDARDS
@ INSTALL ‘SDR-35 PVC SANITARY SEWER PIPE. (PUBLIC)
@ INSTALL C900 PVC SANITARY SEWER' PIPE (PUBLIC)
INSTALL SEVER SIUB AND, CAP W/ 1.0-CUBIC FOOT OF
FOR FUTURE CONNECTI
RENOVED 0% ADD GRADE RIGS AS NEEDED 10 BRNG EXSTNG
MANHOLE COVER TO PROPOSED GRADES SHOWN ON PLAN
INSTALL 72" DIAMETER SANITARY SEVER MANHOLE WITH DUAL
o/ COVERS PER DCSWCS SD-2 :
@5‘?{‘# CORROSION PROTECTION PER DCSWCS 2.13.19H AND

@'g)sr%u. €900 S5 LATERAL PROTECTION PER SD-19 AND

%TERTIWT JOINTS & SINGLE 24" LID PER DCSWCS SD—1 SD—S,
FIELD VERIFY EXISHNG SSMH |NVERT ELEVATION & CDNNECT PER

1823
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, - ANN AND HUALAPAI - PHASE 1 _
PLAN AND PROFILE - HUALAPAI AVE STA 33+50 TO 37+00

e
(2l

DATE: .- 6/29/20 _

DRAFTER: AJY

APPROVED FOR CONSTRUCTION

DESIGNER: AJY

CHECKED: STS

LAS. VEGAS, VALLEY WATER DISTRICT ENGINEER!NG SERVICES
PRQECT No. 137430 _ FIRST APPROVED DATE

Call before you Dig
AVOID CUTTING UNDERGROUND
UTILITY LINES. IT'S COSTLY.

Call

1 -800-227-2600

FREEWAY & ARTERIAL SYSTEM
* OF TRANSPORTATION (F.AS.T) 1-702-227-2929
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