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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

August 7, 2

TO:

Land Development Services
Department of Building & Safety

FROM: A \

Albert Sung, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:

Connor Hills

COPIES TO:
Slater Hanifan Group

Cross Streets:

SWC Deer Springs Way & Grand Canyon Dr.

Richmond American Homes

File Number:

F:\Depot\DSMemos\DS4691A.doc

Bart Anderson, P.E., DevCo

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

Parcel Number: | 125-19-301-007 & 125-19-301-008 CCPW
Zoning Action: | TMP-52119; GPA-52116; ZON-52117;
VAR-52118 & WVR-52169
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 7/24/2014 8/6/2014 See Comments Below $400.00 364839: $400
TOTAL FEES (LDDRS): | $400.00
REMARKS:

is approved subject to conformance to all City standards and the following conditions:

X must be resubmitted or supplemented including the following:

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

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

. Provide a copy of the zoning/planning conditions associated with this site (TMP-52119; GPA-52116;
ZON-52117; VAR-52118 & WVR-52169) with the next submittal to verify compliance with conditions.
Flood Control will not issue conditional approval of the drainage study without the associated
zoning/planning conditions (issued by the City Council). Any associated conditions of approval that
revise the site drainage parameters will require that the drainage study be revised and resubmitted.

. Sites with a grade difference of 2 feet above or below existing are required to have approval from the
City Planning and Development Department. The engineer must submit copies of the grading plans

and detail sheet with a letter justifying the grade difference to the City Planning Department (229-
6301). The engineer must provide Planning approval with the next submittal.

The site is adjacent to the jurisdiction of Clark County to the north and south. The engineer must

coordinate with Clark County Public Works Department (CCPW) and incorporate any concerns for
boundary conditions along the north and south borders. CCPW concurrence is required prior to the

final acceptance

of the study.

The anticipated 100-year flow depth in Deer Springs Way is above the top of curb (0.62’) and is

erosive (6.29 ft/s). Provide erosion protective measures such as riprap or stamped concrete or
equivalent behind the top of curb in Deer Springs Way. For riprap, the minimum ds, is 8” in public
right-of-ways. Revise all pertinent plans, details and construction notes accordingly.



10.

11.

12.

13.

Extend a lateral at SDMH #1 beyond the center line of Deer Springs Way for future inlet connection
on the north side of the street.

Explain why a sidewalk is proposed within the proposed drainage easement. Is it a trail required by
Planning or for maintenance access? Note that the effective drainage channel is only 4-wide, the
100-year flow velocity is 7.19 ft/s which is high visually. Reduce the discharge velocity down to 5 fi/s
as possible.

All drainage easements must be PUBLIC drainage easements to be privately maintained and
COMMON LOTS to be labeled on the grading plans and to be dedicated as such in the final map.

Label the slopes in the bulbs of the cul-de-sac of Pinley Rise Street and Luck Summit Street on the
grading plan. The Clark County Regional Flood Control District Manual requires 1% minimum slope
around the bulb of a cul-de-sac where storm water is drained through in Section 1602.

Label the existing storm drain systems in Deer Springs Way and Grand Canyon Drive with City of
Las Vegas recorded plan numbers on the grading plan.

Detail Sections 1/D-1 and 2/D-1: Clearly label the proposed solid grouted wall as “8"-CMU min.” or
equivalent.

Detail Section 5/D-1 shows a wrought iron fence on top of a U-channel which doesn’t appear to be
structurally sound. The wrought iron fence must sit on a stem wall instead of the U-channel. Review
and revise accordingly.

The wrought iron fence proposed on the west boundary of the subject development must utilize City
of Las Vegas standard. Contact Raul Cruz at 229-3224 for the AutoCAD details (421 series) to be
included with the improvement plans.

Add a note in all pertinent sheets for the construction of all storm drain drop inlets per a newly
adopted USDCCA Drawing No. 421 (Stormwater Quality Management Stamp and Sign Detail).

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a

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

END OF REMARKS T/IR/IS:  T19S/R60E/19

ays

AREA  G-19
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CITY OF LAS VEGAS DATE: V%

/,
INTER-OFFICE MEMORANDUM August 7, 201

TO: FROM: \

Land Development Services Albert Sur;é P.E.

Department of Building & Safety Flood Control Project Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Connor Hills Slater Hanifan Group

Cross Streets: | SWC Deer Springs Way & Grand Canyon Dr. | Richmond American Homes

File Number: F:\Depof\DSMemos\DS4691A.doc Bart Anderson, P.E., DevCo

Parcel Number: | 125-19-301-007 & 125-19-301-008 CCPW

Zoning Action: | TMP-52119; GPA-52116; ZON-52117;
VAR-52118 & WVR-52169

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 7/24/2014 8/6/2014 See Comments Below $400.00 | 364839: $400
TOTAL FEES (LDDRS): | $400.00

REMARKS:

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

is approved subject to conformance to all City standards and the following conditions:

X must be resubmitted or supplemented including the following:

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

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

1.

Flood Control will not issue conditional approval of the drainage study without the associated
zoning/planning conditions (issued by the City Council). Any associated conditions of approval that
revise the site drainage parameters will require that the drainage study be revised and resubmitted.

Sites with a grade difference of 2 feet above or below existing are required to have approval from the
City Planning and Development Department. The engineer must submit copies of the grading plans
and detail sheet with a Ietterjushfymg the grade difference to the City Planning Department (229-

nOoONAN Th;m ccvmdinmms tmmttmd mcmsdda M animtinn s s ) IR ) SU | PRV RN N AR NI |

Provide a copy of the zoning/planning conditions associated with this site (TMP-52119; GPA-52116;
ZON-52117; VAR-52118 & WVR-52169) with the next submittal to verify compliance with conditions.
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Albert Sung

From: Stanley Amadi <samadi@shg-inc.com>

Sent: Monday, August 11, 2014 3:30 PM

To: Albert Sung

Cc: Todd Steadham; Christopher Zhang; Angela Pinley; Erick Mata
Subject: FW: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)
Attachments: 140617 RAH1310 Revised TM.pdf

Hi Albert,

Below is our email thread with Mark Rex at CLV Planning Department per our conversation.
Please let me know when you discuss with him so we can proceed with our resubmittal.
Thanks as always.

Stanley Okey Amadi, P.E.
Project Manager
Flood Control

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.

From: Angela Pinley

Sent: Monday, August 11, 2014 3:23 PM

To: Stanley Amadi

Cc: Erick Mata; Christopher Zhang; Todd Steadham

Subject: FW: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Hi Stanley,

Below is my correspondence with Mark Rex regarding the pedestrian access/drainage easement along the west property
line of Connor Hills. Let me know if you have any questions.

Thank you,

Angela Pinley, P.E.
Assistant Project Manager

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

From: Mark Rex [mailto:mrex@LasVegasNevada.GOV]

Sent: Wednesday, June 18, 2014 8:52 AM

To: Angela Pinley

Cc: Todd Steadham

Subject: RE: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Good morning Angela,



Below are the revised conditions that will be added to the tentative map.
Please let me know if you questions.

All Plans shall be in conformance to the Tentative Map date stamped 06/18/14.

Any walls or fences erected along the western portion of this Tentative Map shall be solid for the first three feet and
then any portion beyond three feet shall be open view fencing. All walls or fences shall be constructed per Title
19.06.040.H. A wall elevation shall be submitted to the Planning Department detailing any walls along the western
portion of this Tentative Map prior to submission of civil permits.

From: Angela Pinley [mailto:apinley@shg-inc.com]

Sent: Wednesday, June 18, 2014 8:00 AM

To: Mark Rex

Cc: Todd Steadham

Subject: RE: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Hi Mark,
That condition sounds reasonable to me so yes we will agree.

Thank you,
Angela Pinley

-------- Original message --------

From: Mark Rex <mrex@LasVegasNevada. GOV>

Date: 06/18/2014 7:42 AM (GMT-08:00)

To: Angela Pinley <apinley(@shg-inc.com>

Cc: Todd Steadham <tsteadham(@shg-inc.com>

Subject: RE: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Morning Angela,

Thank you for the revisions.
Will the client agree to the Condition of Approval below?

If an additional wall/fence is constructed on top of the three-foot tall flood wall along the west property line it shall be a
view fence only.

From: Angela Pinley [mailto:apinley@shg-inc.com]

Sent: Wednesday, June 18, 2014 2:06 AM

To: Mark Rex

Cc: Todd Steadham

Subject: RE: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Hi Mark,

Attached is the revised layout for Connor Hills including the pedestrian/drainage easement detail added to sheet TM-2.
Let me know if you have any questions.



Thank you,

Angela Pinley, P.E.
Project Engineer

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

From: Mark Rex [mailto:mrex@lasVegasNevada.GOV]

Sent: Tuesday, June 17, 2014 4:43 PM

To: Angela Pinley

Cc: Todd Steadham

Subject: RE: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Good afternoon Ms. Pinley,

Per our conversation this afternoon, the revised pedestrian/drainage channel along the west end of the property raises
potential safety concerns.

1. Will the applicant agree to a Condition of Approval allowing view fence only solid floor wall along the western

property line.

2. Ifaview fence is agreed upon how tall is the solid flood wall?
Please submit revised plans showing revised lot areas for lots 9, 18, 11, 30, and 32 and a wall/fence section of the
western property line.
Please email me a revised plan with the changes by 8:00 am tomorrow.

Thank you

Sincerely,

Mark Rex, Planner |

The Department of Planning

city of Las Vegas
mrex@lasvegasnevada.gov

Tell us how we're doing! Please click here to take a short online survey to help us improve
our service.

From: Angela Pinley [mailto:apinley@shg-inc.com]

Sent: Tuesday, June 17, 2014 9:01 AM

To: Mark Rex

Cc: Todd Steadham

Subject: FW: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Hi Mark,

I'm following up with the email | sent Thursday afternoon and just wondering if you have had a chance to review the
attached site plan changes. Let me know if you have any questions.

Thank you,



Angela Pinley, P.E.
Project Engineer

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

From: Angela Pinley

Sent: Thursday, June 12, 2014 4:57 PM

To: 'Mark Rex'

Cc: Todd Steadham

Subject: Connor Hills (GPA-52116, ZON-52117, WVR-52169 & TMP-52119)

Hi Mark,

We would like to move both of the 10’ pedestrian paths to the west property line and make a 10’ pedestrian path /
drainage easement for the entire length of the property. Since the adjacent property is owned by BLM it is unlikely that we
will be able to get permission to grade so we will need the drainage easement to capture flow from the west and make up
any grade difference between existing condition and the pad grades. The pedestrian access easement will be connected
at the ends of both cul-de-sacs, Deer Springs Way, and Echelon Point. Please let me know any concerns you may have
with this site layout change.

Thank you,

Angela Pinley, P.E.
Project Engineer

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.



TECHNICAL DRAINAGE STUDY
Connor Hills

City of Las Vegas, Nevada
Job No.: RAH1310.000
Date: July 2014

Prepared By:
Slater Hanifan Group, Inc.
5740 S. Arville Street, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

Prepared For:

Richmond American Homes, Inc.
7770 South Dean Martin Drive, Suite 308
Las Vegas, NV 89139
Phone: 702-617-8400 = Fax: 702-617-8499

Stanley Okey Amadi, P.E.
NV Professional Engineer No. 21724

Assisted By: Erick Mata, E.I.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Date: July 2014

Name of Development: Connor Hills

Location of Development: a) Descriptive (Cross Streets): North/South: Grand Canyon Drive
East/West: Deer Springs Way
b) Section: 19 Township: 19 South  Range: 60 East

c) APN: 125-19-301-007, 125-19-301-008

Name of Owner: G Spring LLC/ Richmond American Homes, Inc.

Telephone No.: (702) 617-8400 Fax No.. 702) 617-8499 E-mail Address: Brian.Walsh@mdch.com
Address: 7770 South Dean Martin Drive, Suite 308 Las Vegas, Nevada 89139

Contact Person — Name: Stanley Okey Amadi, P.E. Telephone No.: 702-284-5300
*E-mail Address: samadi@shg-inc.com Fax No.:  702-284-5399
Firm: Slater Hanifan Group, Inc.

Address: 5740 S. Arville Street, Suite 216, Las Vegas, Nevada 89118

Type of Land Development/Land Disturbance Process:

[ 1 | Rezoning [1 | Subdivision Map [1 | Clearing and grading Only

[ 1 | Parcel Map XI | Planned Unit Development [] | Other (Please specify below)
[ ] | Large Parcel Map [ ] [ Building Permit L]

1. Total Owned Land Area: At Site: Approx. 10 ac Being Developed/Disturbed: _ Approx. 10 ac

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [1 Yes*™ [X No

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? [1 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: ~ Approx. 60 acres

6. Has the site drainage been evaluated in the past? X Yes™ [J No If yes, please identify documentation:

Technical Drainage Study for Grand Canyon Estates (HTE# 05-891). The study addressed the west portion of the

Site (APN# 125-19-301-007).

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: The site discharges east onto

Grand Canyon Drive through two site entries.

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

/A
I \

. 3B e
NEE Submit this form as part of the required drainage study to the local entity which has jurisdiction over
A} 7
‘\, 4{’ The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
* Study.
© 4 STANLEY OKEY %, &,
-y
] AMADI ' = *Newly Required Field
“‘," !an' ” § **Review and concurrence of the Clark County Regional Flood Control District is required
O, Revision Date
&% VL F£
(4
Ho. 171 ‘
7y/[+1 14
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: Connor Hills Map ID:

Firm Name: Slater Hanifan Group Engineer: Stanley Okey Amadi, P.E.
Address: 5740 S. Arville St., Suite 216

City: Las Vegas State: Nevada Zip: 89118

Phone Number: 702-284-5300 Fax Number: 702-284-5399

Property Owner/Developer: G Spring LLC/ Richmond American Homes

Address: 7770 S. Dean Martin Drive, Suite 308
City: Las Vegas State: NV Zip: 89139

Date Received: Date Accepted for Review:

Reviewed By:

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.

. GENERAL REQUIREMENT:

Yes No
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.

N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

Reference: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS

Yes No
X

X

X

X

X

A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

A copy of the current CCRFCD Master Plan Update Figure, (F-14), for Flood Control Facilities
and Environmental areas with the site delineated.

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

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

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

lll. DRAINAGE PLAN

Yes No
X Sheet size: 24" x 36” sealed by a registered engineer in the State of Nevada.
X Minimum scale: 1" =60’
X Project name.
X Vicinity Map with local and major cross streets.
X Revision box.
X North arrow and bar scale.
X Engineer’s/consultant’s address and phone number.
X Elevation datum and benchmark.
X Legend for symbols and abbreviations.
X Cutffill scarps, where applicable.
X Street names, grades, widths.
Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the street.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
X Existing contours encompassing the site and 100 feet beyond with spot elevations for important
| locations, where appropriate.
X Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
X Proposed typical street sections.
| N/A " streets with off-set crowns.
Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns and
| X slopes.
| X Property lines.
| X Right-of-way lines and widths, existing and proposed.
X Existing improvements and their elevations.
Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm peak
| X flows at basin concentration points.
IR Concentration points and drainage flow direction with Q400 @and Voo and Djqp in streets.
Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-
| X yearand 100-year flows.
| X Location and cross-section of street capacity calculations.
| X Cross-sectional detail for channels, including cutoff wall locations.

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, ditches,
swales, storm drain systems, unimproved and improved channels, and culverts, etc.) stating size,
X 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
X detail must be provided that shows appropriate lining and reinforcement.

Location and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
N/A  Wrought iron gate is required for flows > 10 cfs.

N/A  Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes

No

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.

N/A  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

N/A  proposed floodplains based on best available information.

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

N/A  inches above BFE.

Appropriately elevated “humps” 6 inches above the 100-year water surface elevation at site

N/A  accesses where the intent is to protect the site from the Qg0 flows.

X

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

IV. HYDROLOGIC ANALYSIS

Yes No
X Appropriate soil information and Soils Map for existing and future conditions with subbasins and
property delineated.
Input and output information for existing conditions from computer models (HEC-1 or TR-55). The
X flow routing diagram must be provided with HEC-1 models.
Input and output information for future conditions from computer models (HEC-1 or TR-55). The
flow routing diagram must be provided with HEC-1 models.
Use of correct precipitation values in and around the McCarran Airport Rainfall Area.
A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
X supporting assumptions, and calculations.
A summary table of storm water flows showing basin area, Q1o and Qioo for both individual basins
X and combined basin flows, where acceptable.
Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.
On-site faciliies must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
X calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide “d x v" products for the Q1o and Q4 flows representing the worst case for interior
and all perimeter streets. Qg0 d X Vv <8. Qo d x v <6 and 12 foot dry lane for rights-of-way > 80
X 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
X foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
N/A 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
X intersection losses, where appropriate.
Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 18 inches of freeboard above the Qi Weir
X height or flow depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
N/A  Zone A flood zones.
e Field survey data.
e Input and output information.
o 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.
X Provide a 50 percent clogging factor in the capacity calculation for drop inlets.
X Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
drain pipes in public rights-of-way, including headwater pool inundation.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE: STANDARD FORM 2




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas. This supplement focuses on requirements specific to the City of Las Vegas. The
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepting a new drainage study for review. The engineer must contact the Flood Control Section at (702) 229-6541 to

schedule a submittal appointment.
If items are not applicable for the subject site, provide N/A.
|. GENERAL REQUIREMENT

Yes No

A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter
- N/A | must be received prior to final acceptance of the drainage study.)

Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,
tentative map, etc.) Verify compliance with conditions. zon-52118, TMP-52119 & GPA-52116, WVR-52169 Approved 05/15/14.

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

X - CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
be scanned in color and saved as a separate file.

by initial here, the engineer on record acknowledges that the electronic copy is an
identical replicate of the original hard copy submitted to the City of Las Vegas.

Il. GRADING PLAN INFORMATION

Yes | No
X - (1) 24" X 36" copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X - breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if only half street construction is required.

Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
X - finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

Flood Control Section ¢ 333 N. Rancho Drive ¢ Las Vegas, NV 89106
Ph. (702) 229-6541 » Fax (702) 382-8551
www.lasvegasnevada.gov
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes | No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class lll, IV, V, etc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is 0.4
percent, @ minimum 18-inch storm drain must be provided where minimum slopes cannot be met.

Back of lot elevations and lot drainage pattern for all lots including common lots.

Sites with a grade difference two feet above or below existing ground are required to have
approval from City of Las Vegas Current Planning. Current Planning approval is required prior to
final approval of the drainage study. (N PROCESS OF OBTAINING)

On-site facilities must perpetuate flows through or around the site without significantly impacting
adjacent property owners. (The project must pass flows through the site every 600 feet where the
project is blocking flow paths.)

- N/A

This project uses a solid grouted stem wall (or approved alternate) at the back of sidewalk to provide
erosion protection for landscaped areas where the depth of flow in the roadway exceeds the back of
walk elevation. A corresponding cross-section detail is included.

- N/A

Commercial and Common Lot Landscape areas are not allowed to drain over the sidewalk. The
grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining

to the public ROW.

lll. Local Entity

Criteria - City of Las Vegas — Manual Section 1600

Yes | No

X -

Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.

Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20
cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

- N/A

The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
for all developments within a Special Flood Hazard Zone A, AO, AE, etc.

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
calculations must include allowances for super elevations on curves and velocity head for tee

intersections.

Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Flood Control Section » 333 N. Rancho Drive * Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.qov
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

ll. Local Entity Criteria - City of Las Vegas — Manual Section 1600

Yes | No

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
- N/A | shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16" x
24" minimum block wall openings are required for both options.

Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
- N/A | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

Contact the Flood Control Section regarding the drainage study review fee. These fees are payable at the time of
submittal.

The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning
Development of the Department of Building and Safety for review.

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. 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.

Flood Control Section ¢ 333 N. Rancho Drive « Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov
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1 INTRODUCTION

1.1 Project Overview & Study Purpose

Richmond American Homes is proposing to construct a single-family residential
development on approximately ten (10) acres of undeveloped land. The development is
located at the southwest corner of the intersection of Grand Canyon Drive and Deer
Springs Way, within the City of Las Vegas, Nevada. The project is comprised of 40 single
family residential lots and is identified as Connor Hills.

The purpose of this study is to provide a detailed hydrologic and hydraulic analysis for the
project site and to substantiate the hydraulic design in order to protect the property from
onsite and offsite runoff in accordance with local storm water management criteria. This
study also offers an inventory of the existing drainage facilities in the vicinity of the site and
provides recommendations for site specific facilities necessary to control runoff impacting
the project site. This report presents a summary of the hydrologic and hydraulic analyses,
methodology and results of the study.

1.2 Site Description and Improvements

The project site is bordered to the north by Deer Springs Way and to the south by Echelon
Point Drive alignment. Grand Canyon Drive is directly east of the site while the adjacent
parcel to the west is owned by the Bureau of Land Management (BLM) and is currently
undeveloped. Both Grand Canyon Drive and Deer Springs Way adjacent to the site
currently consist of typical access road. An existing single family residence is located
directly north of the site across Deer Springs Way.

The site is located within a portion of the Northern Half (N1/2) of Southwest Quarter
(SW1/4) of Section 19, Township 19 South, and Range 60 East of the MDM in the City of
Las Vegas, Nevada. The project site consists of two parcels identified by Assessor's
Parcel Numbers (APN) 125-19-301-007 and 125-19-301-008. The location of the project
site in relation to the surrounding streets has been identified on the Exhibit A-Location Map
included in Appendix A, for reference.

The typical lot size proposed on the project site is approximately 60-ft by 120-ft
(approximately 7,000 square feet). It is anticipated that the project will be constructed in
one (1) phase. The onsite improvements will include private interior roadways with curb
and gutter for the conveyance of surface runoff. In addition, the project will construct half
street improvements in the adjacent streets including Deer Springs Way, Grand canyon
Drive and Echelon Point Drive.

1.3 FEMA Flood Zone Designation

The project site is located within a portion of the current Flood Insurance Rate Map (FIRM)
Panel 32003C1745E, effective date September 27, 2002. Review of Panel 32003C1745E
indicates that the site is located within an area designated by FEMA as Zone “X”
(unshaded). Zone “X” (unshaded) is described by FEMA as areas determined to be
outside the 0.2% annual chance floodplain. Exhibit B-FEMA FIRM Map, identifying the
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project site on a portion of FIRM Panel 32003C1745E, has been included in Appendix A
for reference.

1.4 CCRFCD MPU Facility & CLV Neighborhood Study Information

The 2013 Las Vegas Valley Flood Control Master Plan Update (MPU, Reference 2)
illustrates the existing and proposed regional master planned facilities in the vicinity of the

site as shown on Figure F-13.

Review of Figure F-13, from the Master Plan Update (MPU, Reference 2), indicates no
existing or future CCRFCD Master Plan facilities adjacent to or crossing through the site.
Exhibit C1, which identifies the location of the project site on a portion of Figure F-13 of the
2013 MPU Flood Control Facilities Map, has been included in Appendix A for reference.

The project site is also covered by the CLV Northwest Neighborhood Study (Phase 2)
prepared by PBS&J. The CLV Northwest Neighborhood Study indicates a proposed local
facility in Deer Springs Way adjacent to the site, consisting of a 24” Reinforced Concrete
Pipe (RCP). This facility will convey localized offsite flows in Deer Springs Way and will
continue east across Grand Canyon Drive. The CLV Northwest Neighborhood Study
exhibits which identify the existing and ultimate condition CLV local facilities are also
included in Appendix K for reference.

1.5 Reference Studies

The following documents have been utilized as reference materials in preparation of this
drainage study. The referenced documents have been reviewed and portions determined
acceptable for reference have been included in the appropriate appendix. Slater Hanifan
Group generally concurs with all referenced and adopted hydrologic and hydraulic analysis
from the studies and the results established therein.

o The study entitled, Technical Drainage Study for Deer Springs and Grand Canyon
(HTE #13-31940; Reference 4; hereafter referred to as the Deer Springs and
Grand Canyon Study), as prepared by Thomason Consulting Engineers. The
study was utilized to establish offsite drainage patterns within the adjacent
northern parcels, and to determine the combined offsite flows conveyed within
Deer Springs Way. Relevant reference materials from this study have been
included in Appendix G.

e The study entitled, Technical Drainage Study for Town Center L-TC 60/75 No.5
(HTE #05-55610; Reference 5; hereafter referred to as Town Center Study) as
prepared by Slater Hanifan Group. The study was used to review the drop inlets
located on Grand Canyon Drive north of the project site. Also note that ultimate
condition drainage patterns have been revised by the Deer Springs and Grand
Canyon Study to drain parcels south to Deer Springs and not east to Grand
Canyon Drive as previously established by the Town Center Study. Revised flows
to the intersection of Grand Canyon and Deer Springs have been illustrated and
provided as reference material for this study. The Town Center Study also
provides a storm drain stub at the intersection of Grand Canyon Drive and Deer
Springs Way. The approved plans were utilized to establish starting Hydraulic
Grade Line (HGL) for the proposed connection to the storm drain stub. Please
find relevant material included in Appendix H.

2
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e The study entitled, Conceptual Drainage Study for Hualapai and 215 (HTE #07-
43671; Reference 6; hereafter referred to as Hualapai and 215 Study) as prepared
by Slater Hanifan Group. The plans were used to establish drainage patterns and
basin delineation west of the project site and south of Deer Springs Way.
Relevant reference material has been included in Appendix .

e The study entitled, Technical Drainage Study for Rome/Grand Canyon (HTE #06-
14152; Reference 7; hereafter referred to as the Middle School Study) as
prepared by Nevada by Design. The study provided the storm drain system that
extends along Grand Canyon Drive to the intersection of Echelon Point Drive.
The storm drain has been extended north in Grand Canyon Drive by Connor Hills
as necessary to meet street design criteria. The proposed storm drain extension
will tie into the existing manhole provided by the Middle School Study at the
intersection of Echelon Point Drive and Grand Canyon Drive. Relevant reference
material has been included in Appendix J.

e The document entitled City of Las Vegas Northwest Neighborhood Flood Control
Master Plan — Phase 2 (hereafter referred to as the CLV NWNS, Reference 8),
prepared by PBS&J, established historic existing condition and anticipated future
condition flow rates conveyed in the adjacent perimeter streets and
infrastructures. CLV NWNS has been utilized for comparative and reference
purposes in establishing the Project Site’s design flows. Relevant exhibits from
the CLV NWNS have been included in Appendix K.

2 METHODOLOGY
2.1 Compliance

The methodologies utilized in the preparation of this study are in compliance with the Clark
County Regional Flood Control District's Hydrologic and Drainage Design Manual
(HCDDM, Reference 1).

2.2 Hydrologic Modeling

Modeling: The SCS Unit Hydrograph Method (SCS Method) was utilized to determine
peak flow rates. The SCS Method utilizes precipitation, drainage area, curve number and
lag time parameters to determine peak flow rates. The SCS Method routine within the
U.S. Army Corp of Engineers HEC-1 Flood Hydrograph Package program was utilized to
model the drainage subbasins analyzed by this study.

Precipitation: The site is located outside of the McCarran Airport Rainfall Area. The
adjusted precipitation values utilized in the HEC-1 models, per CCRFCD HCDDM Figures
503 and 506 and Table 501, are 1.61 and 3.00 inches for the 10-year and 100-year 6-hour
storm events, respectively. Furthermore, since the drainage area of the contributing
watershed is less than 8 square miles, the SDN 3 design storm distribution as shown on
Table 503 of the CCRFCD HCDDM was used. Reference tables and figures from the
CCRFCD HCDDM are included in Appendix B.
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Soil Data & Curve Number: The SCS curve number loss rate methodology was utilized
to approximate infiltration for the drainage subbasins. The soils information within the
watershed was obtained from the National Resources Conservation Service (NRCS) Web
Soil Survey of the Las Vegas Valley Area (Soil Survey, Reference 3). Exhibit D depicts
this study’s project boundary on the soils map and has been included in Appendix A. Per
the Soil Survey, the project site lies within Soil Type 191, which is comprised of 100%
Hydrologic Soil Group (HSG) ‘A’.

The undeveloped land within the basin boundaries is typical of southern Nevada desert,
undeveloped with sparse desert shrub. Therefore, a curve number associated with a
“desert shrub (poor condition)” has been utilized for the undeveloped areas.

The average lot size proposed by this project is approximately 7,000 square foot in area.
Therefore, curve number associated with a land use corresponding to “7,000 square feet”
development has been utilized for the onsite drainage areas in the proposed condition.

For the perimeter offsite street improvements adjacent to the project site, a curve number
of 98 associated with roadway has been utilized to analyze the street basins. All soil and
curve number data and computations have been included in Appendix B.

Lag Time: The lag time is defined as the time measured from the center of mass of
excess rainfall to the time to peak of the outflow hydrograph. The lag time is related to the
time of concentration as 0.6 times the time of concentration. The time of concentration is
defined as the time required for runoff to flow from the hydraulically most distant point of a
subbasin to the outlet point of the subbasin. Standard Form 4, as outlined in the CCRFCD
HCDDM, was utilized to determine the lag times for subbasins modeled. The lag time
computations have been included in Appendix B.

2.3 Hydraulic Modeling

Street Flow: Street flows have been analyzed utilizing the FlowMaster Version 7.0
software by Haestad Methods. In accordance with the CCRFCD HCDDM, the depth times
velocity factor (D*V) for street flow during the 10-year storm event must be less than or
equal to 6, with a maximum depth of 1.0-ft. Likewise, the depth times velocity factor (D*V)
for street flow during the 100-year storm event must be less than or equal to 8, with a
maximum depth of 2.0-foot. Furthermore, the CCRFCD HCDDM criteria requires a 12-foot
wide dry lane (excluding use of a 7.0-foot dry center turning lanes in each direction) for
streets with a ROW width of 80-feet and greater during a 10-year storm event.

Flow Split Analyses: Flowsplits generated by this project have been analyzed utilizing
Flowmaster Version 7.0 software by Haestad Methods. Equal depths at the intersection
for each street were obtained to divert flow.

Drop Inlets: Drop inlets are designed using a spreadsheet that incorporates orifice and
weir equations as outlined in Section 805 of the CCRFCD HCDDM, which also includes
the required 50% clogging factor in determining sizes.

Storm Drains: The hydraulic gradient line (HGL) for the proposed storm drain systems
has been determined utilizing the Water Surface and Pressure Gradient (WSPG)
Hydraulic Analysis System software by the Los Angeles County Department of Public
Works. As outlined in the CCRFCD HCDDM, storm drain facilities are designed to
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maintain a hydraulic gradient line (HGL) at a minimum of 1.0-ft below above finished grade
elevations and limit the flow velocities in the facilities to range between 3 ft/s and 25 ft/s.

3 EXISTING DRAINAGE CONDITION

3.1

3.2

3.3

Definition of Existing Drainage Condition

The existing drainage condition considers the site in its current undeveloped state with
sparse desert shrub. The existing topography of the site and its tributaries drain from
northwest to a southeast direction. Deer Springs Way north of the site and Grand Canyon
Drive east of the site currently consists of full pavement without sidewalk, curb and gutter.
The south boundary is bordered by Echelon Point Drive and has been partially rough
graded. The west boundary consists of existing desert shrub.

Discussion of Existing Drainage Condition

Offsite: The offsite watershed directly impacting the project site consists of three basins
(OFF1, OFF2 and *EXOF3). Basin *EXOF3 has been adopted from the Deer Springs and
Grand Canyon Study. Basin *EXOF3 generates 6/<1 cfs (Q100/Q10) and combines with
basin OFF1. Basin OFF1 generates 15/1 cfs and drains in a southeasterly direction
discharging onto Deer Springs Road. Basin OFF2 generates 12/1 cfs and also drains in a
southeasterly direction to impact the west boundary of the project site.

Additionally, basins OFFW and OFFD have been delineated based on the existing
topography and in conformance with the CLV NWNS drainage patterns to quantify the
flows at the Grand Canyon Drive and Deer Spring Way intersection. The flows have been
conservatively assumed to be contained by the existing swale located on the west half of
Grand Canyon Drive. As a result the flows generated by basins OFFW and OFFD reach
the intersection of Grand Canyon Drive and Deer Springs Way to combine with the basins

EXOF3 and OFF1.

Onsite: The project site in its existing condition has been analyzed as one drainage basin
identified as ON1 (6/<1 cfs). Runoff from basin ON1 combines with offsite flows and
discharges in a southeasterly direction. The combined flows continue southeast beyond
the intersection of Echelon Point Drive and Grand Canyon Drive.

Please refer to Exhibit E, included in Appendix A, for an illustration of the existing condition
onsite and offsite drainage patterns.

Summary of Existing Condition Flows

A summary of the onsite and offsite flow rates, as determined in the existing condition
hydrologic (HEC-1) analysis, has been presented below in Table 1. Please refer to
Appendix C for the output file of the applicable HEC-1 analysis. Relevant reference
materials supporting the referenced flows identified in Table 1 have also been included in

the Appendix C.
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Table 1: Summary of Existing Condition Flow Rates

] . : Area Q100 Q1o
Basin/Concentration Point ID (ac) (cfs) (cfs)

ON1 10.2 6 <1

OFF1 34 .1 15 1

OFF2 28.4 12 1

OFFW 294 [ <1

OFFD 26.4 9 <1

*EXOF3 11.5 6 <1

*REFERENCED FROM THE DEER SPRINGS AND GRAND CANYON STUDY.

INTERIM DRAINAGE CONDITION
Definition of Interim Condition

The interim condition considers the project site being fully developed with the proposed
residential homes and interior streets as depicted on the grading plan for the site, while
the offsite tributary areas remains as analyzed in the existing condition. Offsite roadway
improvements in Deer Springs Way, Echelon Point Drive and Grand Canyon Drive
adjacent to the site will be constructed within the corresponding half of street right-of-way

improvements.

Discussion of Interim Condition

Offsite: The upstream offsite tributary to the site will remain the same as analyzed and
described in the existing condition. Consequently, flows from basin OFF2 will impact the
west boundary of the site. The project site has provided drainage easements to convey
the offsite flows through the site and discharge onto Grand Canyon Drive. Furthermore,
flows will be collected by proposed drop inlets and bypass flow will discharge onto the
intersection of Grand Canyon Drive and Echelon Point Drive and maintain historic

drainage patterns.

Onsite: The project site in its interim condition has been analyzed as one drainage basin
identified as ON1D (15/3 cfs). Runoff from the site is conveyed via curb and gutter and
discharges onto Grand Canyon, as mentioned above. It is worthy to note that the interim
condition drainage patterns are similar to that of the existing condition.

Note the interim condition flows generate less flow than the ultimate condition flows.
Therefore, the ultimate condition flows have been utilized for sizing and design of drainage
facilities as well as street capacity calculations.

Please refer to Exhibit F, included in Appendix A, for a detailed illustration of the interim
condition onsite and offsite drainage patterns.
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4.3 Summary of Interim Condition Flows

A summary of the onsite and offsite flow rates, as determined in the interim condition
hydrologic (HEC-1) analysis, has been presented below in Table 2. Please refer to
Appendix C for the output file of the applicable HEC-1 analysis.

Table 2: Summary of Interim Condition Flow Rates
Basin/Concentration Point ID I'(\;i)a 8};") (Sf130)

ON1D 10.2 15 3

OFF1 34.1 15 1

OFF2 28.4 12 1

OFFW 29.4 7 <1

OFFD 26.4 9 <1

*EXOF3 11.5 6 <1

CP1 N/A 37 2

*REFERENCED FROM THE DEER SPRINGS AND GRAND CANYON STUDY.

As discussed above, the interim condition patterns stay the same as the existing condition
therefore similar flow rates have been generated by the interim condition with the
exception of basin ON1D. As a result of development, basin ON1D generated 9/2 cfs

more than the existing condition flows.

4.4 Summary of Interim Condition Street Flows

Proposed street improvements have been hydraulically analyzed by the conservative
ultimate condition flows. Please refer to Section 5.4 below for the summary of the ultimate

condition street flow analyses.

4.5 Summary of Recommended Facilities

Refer to Exhibit H, included in Appendix A, for a detailed illustration of the storm drain and
drop inlet schematic proposed by this project. As discussed above, all proposed drainage
facilities were designed for the conservative Ultimate Condition flows and have been

summarized under Section 5.5.

4.6 Summary of Finished Floor

The finished floors have been analyzed utilizing ultimate condition flows which provided
the most conservative depths for design. The finished floor elevation assessment has

been included in Appendix E.
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5 ULTIMATE DRAINAGE CONDITION

5.1

5.2

Definition of Ultimate Condition

The ultimate condition considers full build-out of the offsite watershed, inclusive of the
Project Site. The onsite drainage patterns do not change as a result of considering the
ultimate condition compared to the previously described interim condition. However,
offsite improvements are considered to increase flow rates and change drainage patterns
when perimeter streets have been fully built out.

Discussion of Ultimate Condition

Refer to Exhibit G, included in Appendix A, for a detailed illustration of the ultimate
condition drainage patterns.

Onsite & Offsite:

The ultimate condition onsite drainage patterns remain the same as presented in the
interim condition. The offsite drainage patterns are similar to the interim condition but
have been revised to incorporate the drainage patterns from the previously approved
studies referenced in the area. The referenced Town Center Study had established flows
to be routed from west to east in the ultimate condition per the CLV NWNS. Ultimately
these flows would be conveyed south by Grand Canyon Drive. The flows generated are
now assumed to be rerouted to Deer Springs Way per the referenced Deer Springs and
Grand Canyon Study. As a result, less flow is now conveyed south by Grand Canyon
Drive north of Deer Springs Way and additional flow is conveyed by Deer Springs Way
from the west towards Grand Canyon Drive. All flows are routed to the intersection of
Grand Canyon Drive and Deer Springs Way where a flowsplit is analyzed at concentration
point CP1. Majority of the flows after the split conveys north in Deer Springs Way
downstream and away from the project site. The portion of flows that split into Grand
Canyon Drive are routed south to combine with the additional onsite and offsite flows from
the Project Site. The flows are then routed south to the intersection with Echelon Point

Drive at concentration point CP2.

Note basin OFF3D maintains the drainage pattern established in the interim condition and
conveys through the site towards Grand Canyon Drive, while basin OFF4D routes all flow
to be conveyed east on Echelon Point Drive.

5.3 Summary of Ultimate Condition Flows

A summary of ultimate condition flow rates determined by this study have been provided in
Table 3 below. The HEC-1 analysis, included in Appendix B, has been prepared to

determine onsite flow rates.

Table 3: Summary of Ultimate Condition Flow Rates

Basin/Concentration Point Area
1D (acres) Qoo (cfs) Qo (cfs)

ON1U 8.6 12.0 3.0

OFF2D 14.3 21.0 4.0

8
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Table 3: Summary of Ultimate Condition Flow Rates

+ OFF4D + ON1U + GCD + ECH —
16CFS PROPOSED DI'S

BasmlConcelrIIDtratlon Point (;Acrlia;) Quoo (cFs) Quo (cfs)
OFF3D 5.9 17.0 7.0
OFF4D 3.9 12.0 5.0
OFF5D 2.0 <1.0 <1.0
GCD 1.2 5.0 2.0
DSW 4.9 17.0 9.0
ECH 0.9 4.0 2.0
*CP2D N/A 68.0 <1.0
CP1
OFF2D + DSW + *13/10CFS +
*32/8CFS + OFF5D + **47.5/<1CFS N/A 121.0 22.0
— 8CFS PROPOSED DI
CcP2
41.5/7.5CFS FLOWSPLIT + OFF3D N/A 75.5 105

* REFERENCED FROM THE DEER SPRINGS AND GRAND CANYON STUDY

** REFERENCED FROM THE TOWN CENTER STUDY

Note that basin OFF3D and basin OFF4D have been prorated in order to quantify and
flood protect against the flow impacting the west boundary of the site. The Project Site
proposes easements that convey offsite flow on and through the site. A rating table for
Section 1 has been provided in Appendix D to obtain flow depths on the west perimeter
Table 4 below has been provided to summarize the prorated flow

wall for the site.

quantities.
Table 4: Prorated Flow Summary
. Q100 Area Unit Flow
S (cfs) (acres) (cfs/acre)
OFF3D 17 5.9 2.9
; Q100 Area Unit Flow
Subhasin (cfs) (acres) (cfslacre)
A 7 2.4 2.9
B 10 3.5 2.9
TOTAL 17 5.9
. Q100 Area Unit Flow
Bdsin (cfs) (acres) (cfslacre)
OFF4D 12 3.9 3.1
. Q100 Area Unit Flow
e (cfs) (acres) (cfs/acre)
C 4 1.4 3.1
D 8 2.5 3.1
TOTAL 12 3.9

Below is a summary table of the ultimate condition flowsplit utilized at concentration CP1

for design of the project.
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Table 5: Developed Condition Onsite Flowsplit Summary Table

. Total Flow at . Flowsplit
Streetlgectlon Intersection (cfs) S:(E,)tlilct)n (cfs) Notes
Q00! Q1o Q100! Q10
FS1 41.5/7.5 | Flowsplit analyzed through FlowMaster calculations
CP1 121/22 FS2 79.5/14.5 in the 10-yr and 100-yr events.

5.4 Summary of Ultimate Condition Street Flows

The ultimate onsite and perimeter street improvements have been hydraulically analyzed
to show that the street flow criteria, outlined in Section 2.3 of this report, is satisfied. The
100-year flows conveyed within the onsite streets also satisfy the 10-year street flow
criteria; therefore, only 100-year hydraulic sections have been provided for the onsite
roadways. Tables 6 and 7 have been provided below to summarize the 100-year and 10-
year onsite and perimeter hydraulics pertinent to the project. Refer to Exhibit G for the
location of street sections.

Table 6: Summary of Ultimate 100-Year Hydraulic Characteristics
Depth, | Velocity,
Sesétt:ce;fltlD Contributing Source (3}20) S(I,;Se ?f1t0)0 (\flt}(:) D100 X V100
ON1 (Q = OFF3D-A + ON1U/2) 13.0 3.64 0.35 5.10 1.79
ON2 (Q = OFF3D-B + ON1U/2) 16.0 3.43 0.38 517 1.96
1 Rating Table Provided in Appendix D
2 (Q=OFF4D+ECH) [ 16.0 [ 355 [ 038 | 523 | 199
3A Half Street Capacity Section
(Q = OFF2D + DSW +
3B *13CFS + *32CFS + 81.0 2.98 0.62 6.29 3.9
OFF5D)
(Q=41.5CFS FLOWSPLIT
4A + OFF3D-A + ON1U/2) 54.5 0.86 0.66 3.51 2.32
(Q =OFF3D-B + ON1U/2 +
4B GCD + 46.5CFS SECTION | 67.5 0.86 0.70 3.67 2.57
4A BYPASS)
Table 7: Summary of Ultimate 10-Year Street Flow Hydraulic Characteristics
Depth, | Velocity,
Street e Q40 | Slope Dry Lane
. Contributing Source = D100 V0o
Section ID (cfs) | (%) (ft) (ftls) (ft)
(Q=CP1+8CFS
3B COLLECTED FROM 30.0 | 2.98 0.46 5.4 15.5
PROPOSED DI)
(Q=7.5CFS
4A FLOWSPLIT + OFF3D- | 12.0 | 0.86 0.43 2.8 17.0
A+ ON1U/2)
(Q=OFF3D-B +
4B ON1U/2 + GCD +4CFS | 11.5 | 0.86 0.42 2.7 17.5
SECTION 4A BYPASS)
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Review of Tables 6 and 7 shows that with the proposed drop inlets located at Sections 3B,
4A and 4B, the developed 100-year and 10-year flow rates meet street flow criteria. Note
that Section 3B generates erosive velocities above the curb in the 100-Yr storm event.
Through further inspection it has been determined the majority of the flows impacting this
location are contained in the north side of Deer Springs Way as illustrated by Section 3A.
Therefore, the proposed landscape within Connor Hills will not experience the erosive
velocities. Refer to Appendix D for relevant calculations.

5.5 Summary of Ultimate Condition Drainage Facilities

Note that the design flow rates utilized for all easements were those of the ultimate
condition to establish a more conservative analysis.

The project site proposes the following drainage facilities:

Drainage Easements:

A total of two (2) drainage easements have been provided to convey offsite flow through
the site and conform to historic drainage patterns. Facility P1 and Facility P2 are both 10-
ft in width with a 4-ft u-channel to convey flow onsite. The most conservative flow of 10cfs
has been utilized for both easements and analyzed to adequately flood protect the
adjacent finished floors at 18-inches above the highest water surface elevation generated.

Storm Drain:

Two (2) storm drain systems have been proposed by the project site. WSPG Model
“DSU.WSP” is a representation of the storm drain system proposed in Deer Springs Way.
The design includes a 12.5-ft drop inlet on the south side of the Deer Springs Way
proposed to collect 8cfs. The flow is conveyed through an 18-inch lateral that ties into a
proposed 36-inch RCP. The 36-inch RCP connects to an existing 36” RCP stub provided
by the Town Center Study at the intersection of Grand Canyon Drive and Deer Springs
Way. The starting HGL utilized in the DSU.WSP model has been referenced from the

Town Center Study.

The second storm drain system (GCU.WSP) has been proposed along Grand Canyon
Drive. It is composed of two (2) drop inlets with pertinent stubs provided for the ultimate
condition connection on the east side of Grand Canyon Drive. The first 10-ft drop inlet is
located right after onsite flow is introduced by Pinley Rise Street. The inlet collects 4cfs
and conveys flow south through an 18-inch RCP. The second 10-ft drop inlet is located
after the introduction of onsite flow by Luck Summit Street. Similarly, the second inlet
collects 4cfs and continues routing flow south through a proposed 24-inch RCP in Grand
Canyon Drive. The 24-inch RCP connects to an existing stub at the intersection of
Echelon Point Drive and Grand Canyon Drive provided by the Middle School Study. Note
that the starting HGL utilized for the GCU.WSP model has been assumed to be at top of
pipe. Flowmaster computations were utilized to assess a worst case flow scenario by
introducing the flow generated by the project site and the maximum flow collected by the
first upstream inlet from the Middle School Study. The FlowMaster computation shows
that the downstream pipe segment will partially full, thus, assuming the starting HGL at the
top of pipe is very conservative.

Please find all storm drain computations in Appendix E for you reference.
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6 SUMMARY OF FINISHED FLOOR ELEVATIONS

The proposed finished floor elevations satisfy local City of Las Vegas policy and are
elevated minimum 6-inches above the adjacent top of curb elevation at the high side of the
lot. In addition, all finished floors are adequately flood protected and elevated above twice
the depth of flow in the adjacent street. The hydraulic evaluation of proposed finished
floors, utilizing the flow depths summarized in Table 6 of this study, has been included in

Appendix F.

7 CONCLUSIONS & RECOMMENDATIONS

1. This project is in compliance with the applicable drainage laws as recognized by the state
of Nevada.

2. This project is in compliance with the CCRFCD “Hydrologic Criteria and Drainage Design
Manual’ (Reference 1).

3. The project site is not located within a FEMA designated Special Flood Hazard Area
(SFHA). The site and surrounding improvements are located within a FEMA unshaded

Zone “X” (unshaded).

4. The drainage facilities for this project have been designed to control and convey the onsite
and offsite runoff from the 100-year storm safely around the site and perpetuate existing
drainage conditions. In addition, they have been designed based on generally accepted

engineering practices.

5. All the proposed finished floor elevations have been designed to meet the City of Las
Vegas minimum flood protection criteria as well as those stipulated in the CCRFCD

HCDDM.
6. The Notice of Final Action (NOFA) for the project site has been included in Appendix L.

7. The project’s grading plan and detail sheet have been included in Appendix M of this study
to support the analysis, drainage patterns, conclusions and recommendations provided.
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0102 | P1 [3:8'X6'RCB 1710 | 2888 2CNW89-C \WEST3 266 209 2632 E [18'X5'RCB 1580 968 CNW138-C VIEST3 1.16 0.46 0198 E |Conc Chnl 14W7'D 0:1 S 2% 1402 CHWBA6-C WEST3 361 293
0167 | P1 |2:10'X6'RCB 1580 | 2160 2CNWT71-E WEST3 164 1.50 2661 E [18'X5'RCB 2640 968 CNW138-C WEST3 1.16 0.46 0227 E |12'X6'RCB 1885 1402 CNWBAG-C WEST3 361 102 =
0189 E [2:10°X6'RCB 320 1423 2CNWT72-C \WEST3 114 082 2Mm E [10'X5'RCB 1320 968 CNW138-C VJEST3 1.16 154 0250 E [12'X6'RCB 3200 1402 CNWBAG-C \WEST3 361 100 S
0218 E |15'XS'RCB 127 1423 2CNWT72-C WEST3 1.14 0.82 2737 E [10'X5'RCB 1320 818 CHNW139-C WEST3 093 222 0275 | P1 |[T'X6'RCB 2650 973 CRWE6-C WEST3 175 330 cn—é
0257 E [Transition Stucture 59 1423 2CNWT72-C \WEST3 114 077 2763 E |6'X5'RCB 1320 818 CNW139-C WEST3 093 1.79 0295 | P1 |T'X6'RCB 2875 973 CNWE6-C \WEST3 1.75 330 ﬁ
0259 E |15 X5'RCB 290 653 CNW74-C \VEST3 0.44 0.77 2789 E [6'X5'RCB 1470 818 CNW139-C WEST3 0.93 247 1SDB TULE SPRINGS DRAINAGE SYSTEM a
0313 | E [10°X6'RCB 2680 653 CNW74-C WEST3 0.44 250 MOHU MOCCASIN - HUALAPAI BRANCH 0000 E |2:10'X 4'RCBC @ Echo Grande 100 2% TULEDB WEST3 136 104
0318 E [Transiion Structure 60 653 CHW74-C WEST3 0.44 150 0000 | PO [14'X8'RCB 1920 761 20NW45-N LOWER3 2.10 0.50 0002 E 356" RCP with 22" Orifice Plate 320 2% TULEDB WEST3 135 033
0333 E [5'X §'RCB 670 339 NW62-S WEST3 0.22 1.50 0036 | PO [10'X8'RCB 2530 368 CNW45-N LOWER3 1.15 0.50 0010 E  |14,013 ¢fs PMF Spiltway 14013 CTULEDB WEST3 135
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0085 | PO [72°RCP 790 368 CNW45-N LOWER3 1145 3.00 0011 E  [117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 135 %
0000 E J10'X5'RCB 2376 600 CNWT71-E WEST3 0.47 258 0100 | PO |Natural Wash 850 65 DIMODB1 LOWER3 0.81 3.00 0012 E |Energy Dissipetor 260 376 CNW148-C WEST3 052
0043 | PO [6'X 6'RCB 3980 600 CNW71-E WEST3 047 3.00 0116 | PO |60°RCPC 12 65 DMODB1 LOWER3 0.81 3.00 0023 | P1 [84'RCP 1320 376 CNW148-C \VEST3 0.52 080
0118 E [6'X 5 RCAP 5472 363 KYLEDET* KYLEDB 51.73 372 0118 | PO |Natural Wash 3485 65 DMODB1 LOWER3 081 3.00 0059 | P1 |78"RCP 2640 376 CNW148-C WEST3 0.52 103
CNKC (CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH MOIR MOCCASIN - IRON MOUNTAIN BRANCH
0000 | E |12X4'RCB 377 999 CNW72-C WEST3 071 458 0000 | PO |66®RCP 2170 446 20NW33-C LOWER3 1.76 3.60
0007 E J10'X5'RCB 874 999 CNW72-G \WEST3 071 328 MOKC MOCCASIN AND KYLE CANYON
0024 | E [8X5RCB 1385 999 CNW72-C WEST3 0.7 240 0000 | P1 |11'X8'RCB 5450 | 2682 CNW35-C LOWER3 2.69 3.40 0.
0050 | PO [84"RCP 2610 854 CNW72-C WEST3 0.71 3.60 MOSH MOCCASIN AND SHEEP MOUNTAIN PARKWAY <
CNWE CENTENNIAL PKWY CHANNEL WEST 0000 | PO |14'X9'RCB 3370 | 3778 CNW64-C LOWER3 5.32 2.40 E
0150 E  |Conc Chnl 40W9.5'D 0:1 5SS 2219 | 4233 CNW3B3-C WEST3 5.64 0.42 0064 | PO |14'X8'RCB 880 | 3505 CNW50-C LOWER3 4.99 3.00 >-
0173 | E |[3:18 X8'RCBC @ Torrey Pincs 200 4233 CNW3B3-C WEST3 5.64 0.42 0080 | PO |14'X8'RCB 710 | 3325 20NW35-C LOWER3 4.80 3.00 (2] m
0176 E [Conc Chnl 40\W 9D 0:1 SS 150 4233 CNW3B3-C WEST3 5.64 0.41 IASNV MOUNTAIN SPAVISTA RANCH L o
0189 E  |Conc Chnl 36\ 10D 0:1SS 1200 | 4067 CNW2D4-C \VEST3 5.15 042 0000 E |6:12'X 5 RCBC @ Grand Teton 73 679 CNW163-C CWEST3 167 0.40 E l—
0200 E [Conc Chnl36W 9D 0:1 SS 2470 | 4067 CNW2D4-C \VEST3 515 1.00 0005 E [Grass Chnl 100 4.5'D 10:1 SS 6325 679 CNW163-C CWEST3 167 0.40 o z
0226 E ]2:18 X85'RCBC @ Rio Vista 100 4067 CNW2D4-C WEST3 515 0.51 0125 E |Grass Chnl 100W 4.5'D 10:1 SS 1300 116 CNWA4TE WEST3 1.54 0.40 I L
0241 E |Conc Chnl36W9.5'00:15S 405 3951 CNW2D3-C WEST3 465 051 RACO RACEL STREET COLLECTOR =2 (ﬂ ;
0251 E [Conc Chnl36W9D 0.1 SS 575 3951 CRW2D3-C WEST3 465 051 0000 E [96" RCP Baffled Energy Dissipalor 54 497 CNW1118 VIEST3 0.55 4.2 < -l =
0271 E |Conc Chnl 32W 10D 0:1SS 229 3951 CNW2D3-C WEST3 465 051 0001 E |78'RCP 3245 497 CNWA11S WEST3 0.55 2.46 9 E m
0274 | E |32 X10'RCBC @ Tenaya 142 3951 CRW2D3-C WEST3 465 051 0064 E |78"RCP 2650 423 DNW111S WEST3 0.44 2.09 m Ll
0277 E |Conc Chnl32W YD 01 8S 579 3951 CNW2D3-C WEST3 465 064 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL Iu m l:
0287 E  |Conc Chnl 13W 10D 2:1 55 605 3593 CNW2B2-C \WEST3 384 1.19 0000 E |6'X5'RCB 1052 222 FADB WEST3 1.60 1.04 E o :
0301 | P2 [Conc Chnl 32W 10'D 0:1 S 235 3593 CNV/2B2-C WEST3 384 1.19 0002 E  [54" RCP Oullet with 41" Orifice 503 22 FADB WEST3 1.60 238 < = =
0304 | P2 |32 X10'RCB 3259 | 3593 CNW2B2-C WEST3 384 179 0003 E 1234 cfs PMF Spillvray 2341 FADBIN WEST3 1.60 Q 2 o
0314 E |22 X7RCB 785 3593 CNW2B2-C WEST3 384 1.79 0004 E |76 ac-ft Forl Apache Detention Basin 1255 FADBIN VJEST3 1.60 z o E
0325 | P1 |32 X10'RCB 2200 | 3593 CNW2B2-C \WEST3 3.84 1.75 0007 E  |Encrgy Dissipator 100 1255 FADBIN WEST3 1.60 o 0
EKBU ELKHORN SPRINGS AND BUFFALO 0009 E |12 X 6'RCBG @ Fort Apache Detenfion Basin 133 1255 FADBIN VEST3 160 179 E n=-
0000 E [60° RCP 1045 375 NV/134-C \VEST3 0.46 1.00 0012 E [Conc Chnl 12W 6-7'D 0:1 SS 1937 | 1255 FADBIN WEST3 1.60 315 I
EKDB ELKHORN SPRINGS DETENTION BASIN 0048 E |12 X6'RCBC @ Grand Canyon 140 1040 CHNA1 WEST3 132 3.15 o E
0000 E |Grass Chnl 15W5.8'D35:1SS 2575 238 CNW150-C WEST3 1.41 039 0051 E |Conc Chnl 12W 6-8'D 0:1 SS 2660 | 1040 CMNA1 WEST3 132 3.4 — o
0025 E [4X3'RCB 160 120 ELKBASIN WEST3 0.84 0.50 0096 E [1:10'X6'and 1:6' X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 1.93 m o
0026 E [48°RCP 1270 120 ELKBASIN WEST3 0.84 123 0100 E |Conc Chnl 12W5.5'D 0:1 SS 2085 598 CDMNA1 VJEST3 0.43 2.88 LL,
0049 E [60"RCP 1095 120 ELKBASIN WEST3 0.84 0.13 0140 E [Conc Chnl 10W §'D 0:1SS 2155 598 CDMNA1 WEST3 0.43 1.65 m
0070 E |48 ac-ft Ekhorn Springs Detention Basin 629 CNW133-C WEST3 0.84 8
* The HEC-1 node shown identifies the controlling concentration point for the associated facilify and fs focated upstream of this facilily due to decreasing peek flow with increasing trivutary area caused by storm distribution transtions, depth area reduction factcrs, or attenuation of flow from routing.
** As-buitt or design shopes viere used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
" For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed paraliel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
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Existing Condition Flow Rate Summary
Area Qi0 Q1o

Basin/Concentration Point ID
\ (ac) (cfs) (cfs)
\ OFF1 34.1 15 1
OFF2 28.4 12 1
o OFFW 29.4 7 <1
OFFD 26.4 9 <1

ON1 10.2 6 <1

OFFD *EXOF3 11.5 6 <1
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i

(08£2)

(0£17)

(09/2)
f

(0182)

(06£2)

\ : 5 ;:::</ : 0 "
OFF1 Y| [T = ©®
o O <<
< \ o o) - =
g 5 \ > O Z g <
S S \ S b ] DY —

S 3 N e 2 O T -
< 2 < Lz 5
ik 3 O = O £
E = < 2B
< {4 O o Z
- é A | Z O O
> =2z ®) &)

o a T2 ||
S > O 2 |l = 0!
APy pEd e z 2
OFF2 Ne=zE Y %)
DEER SPRINGS WAY e . T : —— cE5 & 5

= 18 \ /fé l[‘mm
™ gi ;ﬁ ~ - . <

3 | !\ DATE; JULY 2014

DRAFTER: ETM

\&
2 IS DESIGNER: ETM

)
\ : Q CHECKED: SOA

PROJECT NO.

) & / 1 D l g RAH1310.000
(2740) ! 9)95/

AN

(2725)
(2720)

\\shg11\data\rah1310 connor hills (deer springs grand canyon)\drainage\technical study\figures\rah1310 tds exhibit e existing condition drainage map.dwg 7/24/2014 8:47 AM Erick Mata

-l E

LI

\
v

!

(0922)

! ! ,(2725)

(Sv22)
(2730)
g
)

(05.2)

1-215 \ /
BELTWAY DRI/ EXHIBIT E

w\
ﬂ
s




HUALAPAI WAY

i \rah1310 connor hills {deer springs grand canyon)\drainage\technical study\figures\rah1310 tds exhibit f interim condition drainage map.dwg 7/24/2014 8:54 AM Erick Mata

FAX (702) 284-5399

WITTIG AVENUE

GROUP
CONSULTING ENGINEERS & PLANNERS

5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

SLATER

K() 0 150 300

/l\ @)_k_, SCALE - 1"=150' FEET

e
APP

.
| E S LEGEND =
x E"’; J mmmsmms  BASIN BOUNDARY "
A % é S e IN BOUNDARY =
DORRELL LANE L % £ A o | eAsmD
o
l—

CONCENTRATION POINT
—‘__KJ\ - FLOW DIRECTION

2 v i ! =
FACILITY ID &
\
/'&é l_u g ~ Interim Condition Flow Rate Summary
< ;g Z e Basin/Concentration Point ID I?;i? E}"S‘; (S;S“)
= 10z OFF1 341 15 1
10— OFF2 28.4 12 1
- E——F 3 OFFW 29.4 7 <1 (2
2 &/ OFFD 26.4 9 <1 <
insemnsnenaeer? ON1D 10.2 15 3
g *EXOF3 11.5 6 <1 m E
Z *REFERENCED FRSI‘CI’ :II'HE DEER SPRINGS ANDN(;:AND CA NY?DT\I STUDY - g w
B << <
e - =
O > > o =
0O 2s < |- é
= 3 -l
g é E38 o Y =
= T LLl ®)
(D == O u Interim Condition 100-Yr Prorated Flow Summary o —
LS = = l E
'0," g . I f = T Basin Qigo Area Unit Flow < 2 I:
0,," S 2 g | (cfs) (acres) (cfslacre) P 0
u,,"' WE: E ‘ F OFF2 12 28.4 0.4 % O =z
gy : » ' . Q00 Area Unit Flow
Moy, : _g? A\l Subbasin (cfs) (acres) (cfslacre) @) O 8
"" \ Lo _-_— 7~ 5 56 57 E
""' i I )
", X~/ B 3 73 0.4 =
"""';Illllll' f £ & N < ! 1.5 04 3 P~
ey, b= 4 : . Y ‘E‘t;[_;;L__ =i TOTAL 12 28.4 — 14
DEER SPRINGS WAY ' ' ~ = e —— o -
‘32725) =
|
&—\;\ ""' S A dh Cl_. A1, '3
S I —— =
’é} ¥ .o ""'n;uuuunuunulll“"i 1 | | S E §
= 3 | * NOTE ALL OFFSITE FLOWS GENERATED IN THE
|l INTERIM CONDITION ARE LOWER THAN THOSE
~ ) ¥ IN THE ULTIMATE CONDITION. THEREFORE, ALL
4 = L& DATE:  JULY 2014
‘ & ANALYSES WERE MADE UTILIZING ULTIMATE
o s O [ O [ O e O s R D CONDITION FLOW PARAMETERS. ORATTER: B
LuCKS&»gMTSTﬁ DESIGNER: ETM
G T
[l CHECKED: SOA
k PROJECT NO.
........... ks RAH1310.000

/C —

\!
il

—
No
~
N
(=]

N——

(Sv.2)

(0522)

1-215
BELTWAY

N EXHIBIT F

SHEET 1 OF 1




j \rah1310 connor hills (deer springs grand canyon)\drainage\technical study\figures\rah1310 tds exhibit g ultimate condition drainage map.dwg 7/24/2014 9:31 AM Erick Mata

12CFS

HUALAPAI WAY

7

SLATER

APP.

GROUP

-
CONSULTING ENGINEERS & PLANNERS

5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

FAX (702) 284-5399

APP.
DATE

DATE |BY

DESCRIPTION

NO.

DATE:

RICHMOND AMERICAN HOMES

CONNOR HILLS
ULTIMATE CONDITION DRAINAGE MAP
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DRAFTER:

ET™

DESIGNER: ETM

b

— ( 0 120 240
‘A DORRELL LANE ) A~ G e
|| 51CFS P2D -
\ LEGEND
\ \ ‘ — BASIN BOUNDARY
REFERENCED FROM THE DEER HP . onDT | BASN D
SPRINGS AND GRAND CANYON ——»  FLOW DIRECTION
STUDY (HTE# 13-31940) " 7 CONCENTRATION POINT
FLOWS REVISED AND 000 FLOWMASTER SECTION
REFERENCED FROM THE TOWN 7 CACILITY 1D
—_— CENTER STUDY (HTE# 05-55610) —~
_> / i
\ EXISTING 12.5-FT I'IJ =) Ultimate Condition Flow Rate Summary
LP DROP INLET PER THE _: Basin/Concentration Point ID I'::j E}"S‘; (((?;so)
TOWN CENTER STUDY m —_— H OFF2D 14.3 21.0 4.0
Q OFF3D 5.9 17.0 7.0
OFF4D 3.9 12.0 5.0
=4 OFF5D 2.0 <1.0 <1.0
Z — ON1U 8.6 12.0 3.0
GCD 1.2 5.0 2.0
O f: DSW 4.9 17.0 9.0
e >_ ECH 0.9 40 2.0
\ J ) *CP2D N/A 68.0 <1.0
N Z CP1
(OFF2D + DSW + *13/10CFS +
< *32/8CFS + OFF5D + **47 5/<1CFS - N/A 121.0 220
8CFS PROPOSED Di)
0 CP2
(41.5/7.5CFS FLOWSPLIT + OFF3D +
Q OFF4D + ON1U + GCD + ECH - 16CFS N/A 75.5 105
PROPOSED DI'S)
Z *REFERENCED FROM THE DEER SPRINGS GRAND CANY ON STUDY
EXISTING 5'FT DROP *REFERENCED FROM THE TOWN CENTER STUDY
INLET PER THE TOWN
REFERENCED FROM THE DEER CENTER STUDY - Ultimate Condition 100-Yr Prorated Flow Summary
SPRINGS AND GRAND CANYON . . ~l o oin | O | Aes ] umtriow
CIs
OFF2D STUDY (HTE# 13-31940) OFF3D 17 5.9 2.9
_» iﬁ . Qoo Area Unit Flow
i Subbasin (cfs) (acres) (cfsfacre)
I A 7 24 2.9
FAMILY RESIDENCE § TOWN CENTER STUDY B 10 35 2.9
GLAZE JOHN TRUST § || | (HTE# 05-55610) TOTAL 17 5.9
. Q100 Area Unit Flow
—— , Basin
F F D |_ | |1 (cfs) (acres) (cfs/acre)
O 5 0N } OFF4D 12 3.9 3.1
+ LL . Qoo Area Unit Flow
ff ‘é = { (&) li (= ’ Subbasin (cfs) (acres) (cfsfacre)
(& G ! o i k73 I] C 4 1.4 31
=) Co | & [ D 3 25 31
5 (S ’ G [ TOTAL 12 3.9
i = | Ultimate Condition 10-Yr Prorated Flow Summary
— DEER SPRINGS WAY — TN G | |
DSW 81/30 CFS CP1 . Basin (cf1:) (acres) (cfs/acre)
OFF3D 7 5.9 1.2
- “ " N H . Q Area Unit Flow
3 LL ! FS1 Subbasin (cf1:) (acres) (cfs/acre)
\ = /PN ] e : a5 2
HP HP o s - T J‘} N~ \ TO'?'AL ; gg =
~ No ¥ 4 o= 2
= = e < 2 E Ultimate Condition 100-Year Hydraulic Summary Table
A ' e 4A < - Cross Section Slope Qo0 Depth | Velocity DxV
|— -1 O ol (%) (cfs) (ft) (fps)
; (W ON1
Lu 0FF3D ,/ | Tl (Q = OFF3D-A + ONIU2) 3.64 13.0 0.35 5.10 1.79
LL] S % 7 ON2 343 | 160 | 038 | 517 | 19
BASIN DELINEATION REFERENCED ’ 9 g (Q = OFF3D-B + ON1U12) ' ' ' ' '
FROM THE HUALAPAI AND 215 14 T : ! RATNG TABLE PROVIDED
CONCEPTUAL STUDY (HTE# 07-43671) — i < (@=FFdD + 395 HAL;::R EET(S;:ACITY Z'éiﬂON 199
UNDER CONSTRUCTION 7P GCD zZ j %
= - (Q= OFF2D+ DSW +*13CFS + | 2.98 81.0 0.62 6.29 3.90
m (D B *32CFS + OFF5D)
o 4A
OFF4D (Q= 41.5CFS FLOWSPLTT + 0.86 54.5 0.66 3.51 2.32
Q X OFF3D-A + ON1U/2)
- ~ 4B
< S @ (Q= OFF3D-B +ON1U2 +GCD+|  0.86 67.5 0.70 3.67 2.57
I 8 46.5CFS SECTION 4A BYPASS)
w TPV SYERP e SRPRNP oSO SR SOV WS S ST . =T SOOY-= S0 A I ot o A *REFERENCED FROM THE DEER SPRINGS AND GRAND CANYON STUDY
* = T < =
: ECH = Ultimate Condition 10-Year Street Flow Summary
) T —F -
= - I [T c Secti Slope Qy00 Depth | Velocity | Dry Lane
c ECHELON POINT DRIVE (2} 2 | -t e [0 Lo [ [
2 Aol EFE e N 3B 5 08 30.0 0.46 54 155
EXISTING FAMILY | | \ N (Q = CP1 + 8CFS COLLECTED ' ' ' . :
g g ! A g R 4A
o E [ RESIDENCE ﬁ : (Q=7.5CFS FLOWSPLIT + 0.86 12.0 0.43 2.8 17.0
= P f e =En . OFF3D-A + ON1U/2)
& e a5
'\\\ (Ll L 1N T (Q=OFF3D-B+ON1UR +GCD|  0.86 11.5 0.42 2.7 17.5
- \\\\:: /————\ + 4CFS SECTION 4A BYPASS)
I -2 1 5 | ] l “wa\—w" ‘ \
Ultimate Condition Flowsplit Summary Table Ultimate Condition Drainage Easement Hydraulic Summary
Total Flow at Flowsplit (cfs) Section Flow (cfs) Width (ft) Type of Analysis | Velocity (ft/sec) Depth (ft)
B E LTWAY Location Intersection (cfs) Split Section QSPIQ Notes 1 10 10 Normal Depth 7.19 0.35
Qi00/Qio 1000 Weir NA 0.48
FS1 415/7.5 P 10 10 Normal Depth 5.26 0.48
CP1 121/22 Flowsplits analyzed through flowmaster calculations. Weir N/A 0.52
FS2 79.5/14.5 *Utilized most conservative flow.

CHECKED:

PROJECT

RAH1310.000

SOA

NO

EXHIBIT G

SHEET 1 OF 1
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\ ﬁ == : ./ E2 FACILITY ID 2|z z
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Tz ), AR ECHELON POINT DRIVE ——— / / 1777 Z (8 &
Flood Control Facility Summary - TN == - N T 7 ' s =
\ Ultimate Condition {LJ\V\' </f3)u3) :7@, (,]ﬂ ) + l /\@ i JS ’ f ) 5 %
Desi - < L =& ((mﬁ - 9
Facliy 1D Faclllty Description Qo ) Commentt cm B | “ Drop Inlet Summary o &
isti -Inch Stub n/a Connects to Facility ' 2
E; Ei.'iﬁ'ﬁg ;24;;1 Stzb n/a Connects to Facility P7 Ultimate Condition —
5 Flow in U-Channel varies per Impacting Flow Collected Flow Surface ypass
PO Proposed 10-ft Easement Varies location ( fs) (cfs) Elow (cfs)
E t 10/10 Discharges flow onsite — . Flow Breakdown C
; i:ﬁiﬁii 18—2 EZ::QZ; 1010 1 sgisc;]hirgtes fszc'f:m Facility ID Size & Type Quoor Quo Quoo Quo Qg Clia
ncn Latera
P3A Proposed 12.5-f Drop Inlet 8/8 Facility PS? : OFF2D + DSW + *13/100fs + —— o 28/92
o T aDmne i Camnecis o Facly 75 P3A & “F1 12.5-f Drop Inlet *32/8cfs + OFF5D T
d 10-ft Drop Inle - e
s Pé?fsfseed B nch RCP &g Eronners iy £ 41.5/7.5¢fs Flowsplit + OFF3D-A 54.5/12 8/8 46.5/4 v
P6 Proposed 10-ft Drop Inlet 414 Connects to Fac!l_lty P7 P4 & F2 10-ft Drop Inlets + ON1U/2 —
P7 Proposed 24-Inch RCP 16/16 Connects to Facility E2 0] DESIGNER: E
Stub Provided for Future 46.5/4cfs P4 & F2 Bypass + 59.5/3.5 CHECKED: SOA
L i 67.5/11.5 8/8
i el : b Provded o Fule P6 & F3 10-ft Drop Inlets OFF3D-B + ON1U/2 +GCD [
F2 Future 18-Inch RCP 414 Connection Stud RA i
i I* Referenced from the Deer Spnngs and Grand Canyon udy
tub Provided for Future tlve a roach
F3 Future 18-Inch RCP a4 T Cometion ** Accounted flow for a single inlet being constructed. Note the WSPG model assumes 16¢fs in the system as a conserva app EXHIBIT H
|1-'E'Denotes an Existing facitty 1 SHEET 1 OF 1

2-'P' Denotes a Proposed facility B o o R

ture facility i

'3 - 'F' Denotes a Future facility




APPENDIX B

Precipitation, Curve Number & Lag Time Data



Precipitation




SLATER

? Rainfall and Precipitation Computation
\ -— - i%AN I FAN Project Name: Connor Hills
; GROUP Date: 6/19/2014

File Name: RAH1310 Precipitation Calcs.xls

CONSULTING ENGINEERS & PLANNERS By: ETM

Data: Reference:
Project is located in:Township: 19 S. Range: 60 E. Section: 19 APN Map
Site is NOT located in the McCarran Airport Rainfall Area Figure 513*

Rainfall Depth-Duration-Frequency 10-Year, 6-Hour:  1.30 inches Figure 503*

Rainfall Depth-Duration-Frequency 100-Year, 6-Hour: 2.10 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): 10.0 = 0.0156  square miles Table 502*
DARF = 1.00
Calculations:
Pio= 1.61 10-Year Precipitation (in)

P1oo = 3.00 100-Year Precipitation (in)

P10/P100= 0.54 HEC-1 Multiple Ratio Value

Equations:

P=(Rainfall)*(Precipitation Adjustment Ratio)*(Depth Area Reduction Factor)

* Equations taken from the Clark County Regional Flood Control District - Hydrologic Criteria and Drainage De

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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|*Project site not located within the McCarran Rainfall area (T19-R60-S19) |
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 Eas

19 South 61 East

19 South 62 Eas

20 South 60 East

20 South 61 Eas
Notes:

1. Refer to Téb]e 505 and Figure 516'Depth-Duration- Frequency

t 1-6,8-16,21-28,33-36 21 South 61 East

ALL SECTIONS 21 South 62 East
t 2-11,14-23,27-34 22 South 60 East
1-3,10-15,21-28,33-36 22 South 61 East
t  ALL SECTIONS 22 South . 62.East

values in the McCarran Airport Rainfall Area.

2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency

values on the McCarran Airport Rainfall Area.

ALL SECTIONS
4-9,15-23, 25-36

"WRC
ENGINEERING

REFERENCE:
USACE, Los Angeles District, 1988

1-4,10-15,24
1-24,26-29
. 1-10,17-18
Revision Date
FIGURE 51 3J
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
100-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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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.

3. Tables 505 and 506 require no adjustments.

Revision Dare I

i
|
|

- i
WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE 501




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
T
SIX HOUR DEPTH-AREA REDUCTION FACTORS
Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor

0.0 1.00
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
ﬁ 8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
L 100.0 0.60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

NOTES: 1. A graphical representation of these factors is presented in Figure
514, ‘

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

than 200 square miles.

Rev/sion Date
f e
WRC REFERENCE:
. . . 50
ENGINEERING USACE, Los Angeles District, 1988 TABLE 502




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 41.5 47.7
10 5.7 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 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 731
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 21.1 24.1 280 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 25.9 290 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 24,6 29.0 305 98.5 98.2 97.9

125 20.4 25.2 30.0 310 98.7 98.4 98.1

130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 22.9 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 For drainage areas less than 8 square miles in size, use SDN 3.

N —

For drainage areas greater than or equal to 8 square miles and less

Revision

Date

than 12 square miles in size, use SDN 4.

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.

I

IREFERENCE: T ABLE §03
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G SLATER Soil & Curve Number Computation
3): all f = HANIFAN Project Name: Connor Hills
® GROUP Date: 7/15/2014
CONSULTING ENGINEERS & PLANNERS File Name: RAH1310 Curve Number Calcs.xIsx
By: ETM
Data: Reference:
[Soil Type & Description [ AT B ] 5] [ b ] Exhibit D
191 [Dalian very cobbly fine sandy loam, 2 to 8 percent slopes ] 100%| 0% | 0% | 0% | SCS Soil Data
Land Use A B C D
Desert Shrub (poor) 63 77 85 88
Residential (7,000 sf) 76 84 89 91
Residential (<6,000 sf) 89 92 94 95
Residential (80,000 sf) 46 65 77 82
Roadway 98 98 98 98
EXISTING CONDITION
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| rvpE [pERCENT LAND USE Al B c] D A [ B ]| cC | D | ACRES DCN
OFF1 | 191 [ 100.0% Desert Shrub (poor) 100%| 0% | 0% | 0% | 63 | 77 | 8 | 88 34.1 63.00
TOTAL PERCENT| 100.0% TOTALAREA| 341 63.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| rvpE [pERCENT LANDUSE A ] BJ] cJ] D A | B | C ] D ACRES DCN
OFF2 [ 191 | 100.0% Desert Shrub (poor) 100%| 0% | 0% | 0% | 63 | 77 | 85 | 88 28.4 63.00
TOTAL PERCENT| 100.0% TOTALAREA| 284 63.00
BASINID| SOIL [SUBAREA LAND USE HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA] CALCULATE
TYPE | PERCENT A B C D A B G D | ACRES DCN
OFFW | 191 | 485% Desert Shrub (poor) 100%| 0% | 0% | 0% | 63 77 85 88 14.3 30.56
191 | 51.5% Residential (20,000sf) | 100%| 0% | 0% | 0% | 54 70 80 85 151 27.81
TOTAL PERCENT| 100.0% TOTALAREA| 294 58.37
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA]| CALCULATE
BASINID| 1vpoE [pERCENT LANDUSE A B c D A B C D | ACRES DCN
OFFD | 191 | 701% Desert Shrub (poor) 100%| 0% | 0% | 0% | 63 77 85 88 185 44.16
191 | 29.9% Residential (20,000sf) | 100% | 0% | 0% | 0% | 54 70 80 .| 85 7.9 16.14
TOTAL PERCENT| 100.0% TOTALAREA| 264 60.31
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| rvpE [pERCENT LAND USE A B[] c]l] D A | B | C [ D | ACRES DCN
ON1E [ 191 | 100.0% Desert Shrub (poor) 100%| 0% | 0% | 0% | 63 | 77 | 8 | 88 10.2 63.00
TOTAL PERCENT| 100.0% TOTALAREA| 102 63.00
INTERIM CONDITION
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| 1y o [PERCENT LAND USE A BJ] c] D A | B | c | D ACRES DCN
ON1D |_191 | 100.0% Residential (7,000 sf) 100%] 0% | 0% | 0% | 76 84 | 89 | of 10.2 76.00
TOTAL PERCENT| 100.0% TOTALAREA| 102 76.00
ULTIMATE CONDITION
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA]| CALCULATE
BASINID| rvpE [pERCENT LAND USE A BJ] CcC]D A [ B | c | D ACRES DCN
ON1U |_191 | 100.0% Residential (7,000 sf) 100%] 0% | 0% | 0% | 76 | 84 | 89 | o1 8.6 76.00
TOTAL PERCENT| 100.0% TOTALAREA| 86 76.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| rypE [pERCENT LAND USE A ] BJ] CJ] D A | B | C | D ACRES DCN
OFF2D [ 191 [ 100.0% Residential (7,000 sf) 100%] 0% | 0% | 0% | 76 | 8 | 89 | 91 14.3 76.00
TOTAL PERCENT| 100.0% TOTALAREA| 14.3 76.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| 1ypE [pERCENT LANDUSE Al B[] cJ] D A | B | c [ D ACRES DCN
OFF3D |_191 | 100.0% Residential (<6,000sf) | 100% | 0% | 0% | 0% | 89 | 92 | 94 | 95 59 89.00
TOTAL PERCENT| 100.0% TOTALAREA| 59 89.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| 1ypE [PERCENT LAND USE Al B[] c]D A [ B ] C | D | ACRES DCN
OFF4D |_191 | 100.0% Residential (<6,000sf) | 100% | 0% | 0% | 0% | 89 | 92 | 94 | 95 3.9 89.00
TOTAL PERCENT| 100.0% TOTALAREA| 39 89.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP. LAND USE CN SUBAREA| CALCULATE
BASINID| rvo [PERCENT LAND USE Al B[] c] D A | B | Cc | b | ACRES DCN
OFF5D [_191 [ 100.0% Residential (80,000sf) | 100%| 0% | 0% | 0% | 46 | 65 | 77 | 82 2.0 46.00
TOTAL PERCENT| 100.0% TOTALAREA| 20 46.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| 1vpE [pERCENT LAND USE Al B[] Cc] D A | B | c [ D ACRES DCN
GCD 191 | 100.0% Roadway 100% | 0% | 0% | 0% 98 | 98 | 98 | 98 1.2 98.00
TOTAL PERCENT| 100.0% TOTALAREA| 1.2 98.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATE
BASINID| rypE [pERCENT LAND USE A BJ] c] D A | B | [9 [ D ACRES DCN
DSW 191 | 100.0% Roadway 100%] 0% | 0% | 0% 98 | 98 | 98 | 98 49 98.00
TOTAL PERCENT| 100.0% TOTALAREA| 49 98.00
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA]| CALCULATE
BASINID| rvpE [pERCENT LAND USE A ] BJ] c ] D A | B | € [ D ACRES DCN
ECH 191 | 100.0% Roadway 100% | 0% | 0% | 0% | 98 | 98 | 98 | 98 0.9 98.00
TOTAL PERCENT| 100.0% TOTALAREA| 09 98.00
5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399
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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.

Water Features

This folder contains tabular reports that present soil hydrology information. The reports
(tables) include all selected map units and components for each map unit. Water
Features include ponding frequency, flooding frequency, and depth to water table.

Water Features (Connor Hills)

This table gives estimates of various soil water features. The estimates are used in
land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

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.
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APPENDIX C

- Hydrologic Analyses



Existing Condition HEC-1 Analysis




EX.OUT

¥ FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ % U.S. ARMY CORPS OF ENGINEERS
:* JUN 1998 * *  HYDROLOGIC ENGINEERING CENTER
:* VERSION 4.1 n * 609 SECOND STREET

:* " H DAVIS, CALIFORNIA 95616

) * * (916) 756-1104

* RUN DATE 153uLl4 TIME 15:17:31

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE IDrwiae » w [ — 7. S— . p— . S——— L. 6.0 Tovinenn : FR 9.in. 10
*DIAGRAM
1 D SLATER HANIFAN GROUP
2 ID CONNOR HILLS
3 D RICHMOND AMERICAN HOMES
4 D EXISTING CONDITION
5 D
6 i) RETURN PERIOD ------- 100-YR & 10-YR
i D DISTRIBUTION -------- 6-HOUR SDN3
8 D PROJECT NO. -- RAH1310.000
9 D FILENAME --- -- 1
10 D DATE ------- -- 07/15/2014
11 ID MODELED BY ----==--==
12 D
13 D PRECIPITATION STORM EVENT RATIOS
14 ID STORM EVENT RATIO
15 D 100-YR 1.00
16 ip 10-YR 0.54
17 iDp
18 iT 5 0 0 300
19 I0 5 0 0
20 IN 5 0 0
21 JR PREC 1.00 0.54
22 KK OFF1
23 KM  UNDEVELOPED OFFSITE BASIN
24 BA
25 PB 3.00
26 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
27 pC 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
28 pPC 0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
29 pC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
30 pC 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
31 PC  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
32 PC 0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
33 PC 0.998 0.999 1
34 LS 0 63.0
35 up 0.248
36 KK OFF2
37 KM  UNDEVELOPED OFFSITE BASIN
38 BA .0444
39 LS 0 63.0
40 up 0.237
41 KK OFFW
42 KM  OFFSITE BASIN
43 BA .0459
44 LS 0 58.4
45 ub 0.268
1 HEC-1 INPUT PAGE 2
LINE ID: « v vwes I TT Lcwayi s o Buwai 3 o e TR —— 6 < casisas 7's wawins v . [——— Qvos s 66 10
46 KK OFFD
47 KM  OFFSITE BASIN
48 BA .0413
49 LS 0 60.3
50 up  0.195

Page 1



EX.O0

51 KK ON1E

52 KM UNDEVELOPED ONSITE BASIN
53 BA  .0159

54 LS 63.0

55 up  0.122

56 zz

uT

1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
22 OFF1
36 OFF2
41 OFFW
46 OFFD
51 . ON1E
*) RUNOFF ALSO COMPUTED AT THIS LOCATION
% FLOOD HYDROGRAPH PACKAGE (HEC-1) *
% JUN 1998 *
VERSION 4.1 *
% RUN DATE 15JUL14 TIME 15:17:31 =
SLATER HANIFAN GROUP
CONNOR HILLS
RICHMOND AMERICAN HOMES
EXISTING CONDITION
RETURN PERIOD ------- 100-YR & 10-YR
DISTRIBUTION - - 6-HOUR SDN3
PROJECT NO. - RAH1310.000
FILENAME - - EX.Hl1
DATE ----- - 07/15/2014
MODELED BY -=======-- ETM
PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
100-YR 1.00
10-YR 0.54

19

OPERATION

10

iT

AP

JR

OUTPUT

HYDROG

CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL

RAPH TIME DATA
NMIN

IDATE 1 0
ITIME 0000

NQ 300

NDDATE 2 0
NDTIME 0055
ICENT 19
COMPUTATION INTERVAL

ENGLISH UNITS

TOTAL TIME BASE 24

PRINT CONTROL
PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

.08 HOURS
.92 HOURS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RA
1.

TIOS OF PRECIPITATION

00 .54

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

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

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

STATION

AREA PLAN

TIME TO PEAK IN

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATI
1.00

page

AREA IN SQUARE MILES
HOURS

0 2
.54
2



+

HYDROGRAPH

HYDROGRAPH
+

&

+

+

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

NORMAL

AT

AT

AT

AT

AT

END OF HEC-1 *#%

OFF1

OFF2

OFFW

OFFD

ON1E

.05

.04

.05

.04

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

15.
3.75

12.
3.75

Page 3



Interim Condition HEC-1 Analysis




INT.OUT

® U.S. ARMY CORPS OF ENGINEERS

FLOOD HYDROGRAPH PACKAGE (HEC-1) ®

o JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
:* VERSION .1 & ® 609 SECOND STREET

:* ® * DAVIS, CALIFORNIA 95616

% x (916) 756-1104

.© RUN DATE 153uL14 TIME 14:17:40

XXXXXXX XXXXX

XXX
XXX
XX

XXXXXXX  XXXX XXXXX

XX X
XX X

X X

XXX XX
S XX XX § X

XXXXXXX XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECLGS, 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 LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID4 « v e N (R — A P 4o Sevvnnn 8. » & i 7 s wawan 8 comn s i e 10
*DIAGRAM
1 ID SLATER HANIFAN GROUP
2 D CONNOR HILLS
3 ID RICHMOND AMERICAN HOMES
4 ID INTERIM CONDITION
5 D
6 D RETURN PERIOD ------- 100-YR & 10-YR
7 D DISTRIBUTION -------- 6-HOUR SDN3
8 ID PROJECT NO. - -- RAH1310.000
9 ID FILENAME ---- - INT.H1l
10 D DATE ====-=-- -- 07/15/2014
11 D MODELED BY ---------- ETM
12 iDp
13 D PRECIPITATION STORM EVENT RATIOS
14 D STORM EVENT RATI
15 D 100-YR 1.00
16 ID 10-YR 0.54
17 ID
18 iT 5 0 0 300
19 10 5 0 0
20 IN 5 0 0
21 JR PREC 1.00 0.54
22 KK OFF1
23 KM  UNDEVELOPED OFFSITE BASIN
24 BA 0.0533
25 PB 3.00 .
26 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
27 pCc 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
28 pc  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
29 pPC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
30 PC 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
31 pC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
32 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
33 PC  0.998 0.999 1
34 LS 0 63.0
35 up  0.248
36 KK OFF2
37 KM  UNDEVELOPED OFFSITE BASIN
38 BA  .0444
39 LS 0 63.0
40 uo  0.237
41 KK OFFW
42 KM  OFFSITE BASIN
43 BA .0459
44 LS 0 58.4
45 ub 0.268
1 HEC-1 INPUT PAGE 2
LINE ID; & wacais Lsveniss 2oaisn e = R . p— 54 v wrenma Bie wissimios p AT S 9.iunnn 10
46 KK OFFD
47 KM  OFFSITE BASIN
48 BA 0413
49 LS 0 60.3
50 up  0.195

Page 1



INPUT
LINE

NO.
22

36

41

INT.OUT

51 KK ON1D

52 KM  DEVELOPED ONSITE BASIN
53 BA  .0159

54 LS 0 76.0

55 up  0.133

56 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
OFF1
OFF2
OFFW
OFFD
ON1D

FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998 #
VERSION 4.1

RUN DATE 15JuL14 TIME 14:17:40 i

19 10

IT

P

JR

OPERATION

SLATER HANIFAN GROUP
CONNOR HILLS

RICHMOND AMERICAN HOMES
INTERIM CONDITION

RETURN PERIOD
DISTRIBUTION -
PROJECT NO. -
FILENAME -
DATE -----
MODELED BY ---------- E

PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
100-YR 1.00
10-YR 0.54

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
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 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

MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

MULTI-RATIO OPTION
TIOS OF PRECIPITATION
1.00 .54

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

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

STATION AREA PLAN RATIO 1 RATIO 2
1.00 .54

Page 2



+

§

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH
+

e

+

HYDROGRAPH

HYDROGRAPH

NORMAL

AT

AT

AT

AT

AT

END OF HEC-1 #*¥%

OFF1

OFF2

OFFW

OFFD

ON1D

.05

.04

.05

.04

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

15.
3:75

12.
3.75

15.
3.58

INT.OUT

Page 3



Ultimate Condition HEC-1 Analysis




ULT.OUT

* FLOOD HYDROGRAPH PACKAGE (HEC-1) ® * U.S. ARMY CORPS OF ENGINEERS
; = HYDROLOGIC ENGINEERING CENTER

JUN 1998 *

n VERSION 4.1 * * 609 SECOND STREET

* * DAVIS, CALIFORNIA 95616
"+ RUN DATE  10JUL14 TIME 09:46:24 % ¥ (916) 756-1104

XXXXXXX  XXXXX

XXX
XXX
xX X

XXXXXXX  XXXX

XXX
XXX

XX

XXX XX
Sxxxx?éx

XXXXXXX XXXXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE 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 ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
LINE IDswvmen s & Loare 5 e 26 smans Bwansss Aivavuna Seisaan [ SR Zicione o we 8.iiinnn - 10
*DIAGRAM

1 D SLATER HANIFAN GROUP

2 D CONNOR HILLS

3 ID RICHMOND AMERICAN HOMES

z51 ID ULTIMATE CONDITION

D

6 D RETURN PERIOD ------- 100-YR & 10-YR

7 D DISTRIBUTION -- -~ 6-HOUR SDN3

8 D PROJECT NO. -- -- RAH1310.000

9 D FILENAME —--- - ULT.HL

10 D DATE ------ --- 07/10/2014

11 D MODELED BY ------=--- ETM

12 D

13 ID PRECIPITATION STORM EVENT RATIOS

14 D STORM EVENT RATIO

15 ID 100-YR 1.00

16 D 10-YR 0.54

17 D .

18 iT 5 0 0 300

19 I0 5 0 0

20 IN 5 0 0

21 JR PREC 1.00 0.54

22 KK  OFF2D

23 KM  DEVELOPED OFFSITE BASIN

24 BA

25 PB 3.00

26 PC 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130

27 pc 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181

28 pC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249

29 pC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409

30 pCc  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856

31 pCc  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976

32 pC 0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998

33 pC 0.998 0.999 h

34 LS 0 76.0

35 HD 0.119

36 KK DSW

37 KM  DEVELOPED DEER SPRINGS ROADWAY

38 BA  .0077

39 LS 0 98.0

40 up  0.096

41 KK  OFF5D

42 KM  DEVELOPED OFFSITE BASIN

43 BA .0031

44 LS 0 46.0

45 uo 0.116

HEC-1 INPUT PAGE 2

LINE IDsss v L & sz 2iicani s & vine 4 v S sasii e y — . L [ 10

46 KK cPl

47 KM  COMBINES OFF2D, DSW AND OFF5D

48 HC 3

49 KK  OFF3D

50 KM  DEVELOPED OFFSITE BASIN

page 1




ULT.OUT

51 BA  .0092
52 Ls 0  89.0
53 up  0.082
54 KK  OFF4D
55 KM  DEVELOPED OFFSITE BASIN
56 BA  .0061
57 Ls 0 89.0
58 up  0.053
59 KK ONLU
60 KM  DEVELOPED ONSITE BASIN
61 BA  .0134
62 Ls 0 76.0
63 up  0.133
64 KK GCD
65 KM  DEVELOPED GRAND CANYON ROADWAY
66 BA .
67 Ls 0  98.0
68 uD  0.063
69 KK ECH
70 KM  DEVELOPED ECHELON ROADWAY
71 BA  .0014
72 LS 0 98.0
73 uD  0.050
74 KK cp2
75 KM  COMBINES OFF3D, OFF4D, ONID, GCD AND ECH
76 HC 5
77 7z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW

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

22 OFF2D

36 . DSW

41 . . OFF5D

46 CPLiviiiinn..

49 . OFF3D

- - 2
54 ; . OFF4D &5
59 . . . ON1U
64 GCD

69 ECH
74 . PR+ vocrin s « wmomn » wssiis » sy s o bTeE § RS § 9556 § HEe
THIS LOCATION

FLOOD HYDROGRAPH PACKAGE (HEC-1) ® * U.S. ARMY CORPS OF ENGINEERS

; 298 : # HYDROLOGIC ENGINEERING CENTER ’ }
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APPENDIX D

FlowMaster Hydraulic Computations




SECTION ON1 (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

SECTION ONT1 (100-YR)
Irregular Channel
Manning's Formula
Channel Depth

Input Data

Channel Slope 3.64 %
Discharge 13.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.013
Water Surface Elevation 0.35 ft
Elevation Range 0.00 to 0.60
Flow Area 25 ft?
Wetted Perimeter 2215 ft
Top Width 21.34 ft
Actual Depth 0.35 ft
Critical Elevation 0.46 ft
Critical Slope 0.46 %
Velocity 5.10 ft/s
Velocity Head 0.40 ft
Specific Energy 0.76 ft
Froude Number 2.60
Flow Type Superecritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+07.0 0.013
0+07.0 0+40.0 0.016
0+40.0 0+47.0 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.48
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+23.5 0.50
0+40.0 0.17
0+40.0 0.13

...\calcs\rah1310 hydraulic sections.fm2
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SECTION ON1 (100-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+41.5 0.00
0+41.5 0.48
0+42.0 0.50
0+47.0 0.60

FlowMaster v7.0 [7.0005]
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SECTION ON1 (100-YR)

Cross Section for Irregular Channel

Project Description

Worksheet SECTION ON1 (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.013
Channel Slope 3.64 %
Water Surface Elevation 0.35 ft
Elevation Range 0.00 to 0.60
Discharge 13.00 cfs
0.60 p=— =
TS T — //
0.40 = ——— S — g
,,;r‘*"f ﬁ\?“’;‘w&
0.20 ), = X
™N
0.00 :

0+00.0 0+05.0 0+10.0
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SECTION ON2 (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION ON2 (100-YR)

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.43 %

Discharge 16.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.013

Water Surface Elevation 0.38 ft

Elevation Range 0.00 to 0.60

Flow Area 3.1 ft?

Wetted Perimeter 24.63 ft

Top Width 23.78 ft

Actual Depth 0.38 ft

Critical Elevation 0.50 ft

Critical Slope 0.48 %

Velocity 5.17 ft/s

Velocity Head 0.41 ft

Specific Energy 0.79 ft

Froude Number 2.52

Flow Type Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+07.0 0.013
0+07.0 0+40.0 0.016
0+40.0 0+47.0 0.013

Natural Channel Points

Station Elevation
(ft) (t)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.48
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+23.5 0.50
0+40.0 0.17
0+40.0 0.13

Slater Hanifan Group FlowMaster v7.0 [7.0005]
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SECTION ON2 (100-YR)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

SECTION ON2 (100-YR)
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 3.43 %
Water Surface Elevation 0.38 ft
Elevation Range 0.00 to 0.60
Discharge 16.00 cfs
0.60 == p—
T ——— . | e L sk
0.40 e s
L — o —r—
0.20 /‘I( = D“"ﬁﬁ
0.00
0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+250 0+30.0 0+35.0 0+40.0 0+45.0 0+50.0
v:10.0\
H:1
NTS

FlowMaster v7.0 [7.0005]
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Offsite Perimeter Street Calculations




Section 1 (100-YR) Rating Table
Rating Table for Irregular Channel

Project Description

Worksheet Section 1 (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Options

Current Roughness Method

Open Channel Weighting Method

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

Closed Channel Weighting Method

Attribute Minimum Maximum Increment
Channel Slope (%) 0.50 2.00 0.10
Discharge (cfs) 4.00 12.00 1.00
Channel Discharge Water Velocity Flow Wetted Top
Slope (cfs) Surface (ft/s) Area Perimeter Width
(%) Elevation (ft2) (ft) (ft)
(ft)
0.50 4.00 0.30 3.31 1.2 4.60 4.00
0.60 4.00 0.29 3.51 141 4.57 4.00
-0.70 4.00 0.27 3.68 1.1 4.54 4.00
0.80 4.00 0.26 3.84 1.0 4.52 4.00
0.90 4.00 0.25 3.99 1.0 4.50 4.00
1.00 4.00 0.24 4.12 1.0 4.49 4.00
1.10 4.00 0.24 4.25 0.9 4.47 4.00
1.20 4.00 0.23 4.36 0.9 4.46 4.00
1.30 4.00 0.22 4.47 0.9 4.45 4.00
1.40 4.00 0.22 4.58 0.9 4.44 4.00
1.50 4.00 0.21 4.68 0.9 4.43 4.00
1.60 4.00 0.21 4.77 ‘0.8 4,42 4.00
1.70 4.00 0.21 4.86 0.8 4.41 4.00
1.80 4.00 0.20 4.95 0.8 4.40 4.00
1.90 4.00 0.20 5.04 0.8 4.40 4.00
2.00 4.00 0.20 5.12 0.8 4.39 4.00
0.50 5.00 0.35 3.59 1.4 4.70 4.00
0.60 5.00 0.33 3.81 1.3 4.66 4.00
0.70 5.00 0.31 4.00 1.3 4.63 4.00
0.80 5.00 0.30 4.17 1.2 4.60 4.00
0.90 5.00 0.29 4.33 1.2 4.58 4.00
1.00 5.00 0.28 4.48 1.1 4.56 4.00
1.10 5.00 0.27 4.61 1.1 4.54 4.00
1.20 5.00 0.26 4.74 1.1 4.53 4.00
1.30 5.00 0.26 4.86 1.0 4.51 4.00
1.40 5.00 0.25 4.98 1.0 4.50 4.00
1.50 5.00 0.25 5.08 1.0 4.49 4.00
1.60 5.00 0.24 5.19 1.0 4.48 4.00
1.70 5.00 0.24 5.29 0.9 4.47 4.00
1.80 5.00 0.23 5.38 0.9 4.46 4.00
1.90 5.00 0.23 5.48 0.9 4.46 4.00
2.00 5.00 0.22 5.56 0.9 4.45 4.00
0.50 6.00 0.39 3.84 1.6 4.78 4.00
0.60 6.00 0.37 4.07 1.5 4,74 4.00
0.70 6.00 0.35 4.27 1.4 4.70 4.00
0.80 6.00 0.34 4.46 1.3 4.67 4.00
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Section 1 (100-YR) Rating Table
Rating Table for Irregular Channel

Channel Discharge Water Velocity Flow Wetted Top
Slope (cfs) Surface (ft/s) Area Perimeter Width
(%) Elevation (ft?) (ft) (ft)
(ft)
0.90 6.00 0.32 4.63 1.3 4.65 4.00
1.00 6.00 0.31 4.79 1.3 4.63 4.00
1.10 6.00 0.30 4.93 1.2 4.61 4.00
1.20 6.00 0.30 5.07 1.2 4.59 4.00
1.30 6.00 0.29 5.20 1.2 4.58 4.00
1.40 6.00 0.28 5.32 1.1 4.56 4.00
1.50 6.00 0.28 5.44 1.1 4.55 4.00
1.60 6.00 0.27 5.55 1.1 4.54 4.00
1.70 6.00 0.27 5.66 1.1 4.53 4.00
1.80 6.00 0.26 5.76 1.0 4.52 4.00
1.90 6.00 0.26 5.86 1.0 4.51 4.00
2.00 6.00 0.25 5.96 1.0 4.50 4.00
0.50 7.00 0.43 4.05 1.7 4.86 4.00
0.60 7.00 0.41 4.30 1.6 4.81 4.00
0.70 7.00 0.39 4.52 1.5 4.77 4.00
0.80 7.00 0.37 4.71 1.5 4,74 4.00
0.90 7.00 0.36 4.89 1.4 4,72 4.00
1.00 7.00 0.35 5.06 1.4 4.69 4.00
1.10 7.00 0.34 5.22 1.3 4.67 4.00
1.20 7.00 0.33 5.36 1.3 4.65 4.00
1.30 7.00 0.32 5.50 1.3 4.64 4.00
1.40 7.00 0.31 5.63 1.2 4.62 4.00
1.50 7.00 0.30 5.76 1.2 4.61 4.00
1.60 7.00 0.30 5.88 1.2 4.60 4.00
1.70 7.00 0.29 5.99 1.2 4.58 4.00
1.80 7.00 0.29 6.10 1.1 4.57 4.00
1.90 7.00 0.28 6.21 1.1 4.56 4.00
2.00 7.00 0.28 6.31 1.1 4.55 4.00
0.50 8.00 0.47 4.25 1.9 4.94 4.00
0.60 8.00 0.44 4.51 1.8 4.89 4,00
0.70 8.00 0.42 4.74 1.7 4.84 4.00
0.80 8.00 0.40 4.95 1.6 4.81 4.00
0.90 8.00 0.39 5.14 1.6 4.78 4,00
1.00 8.00 0.38 5.31 1.5 4.75 4,00
1.10 8.00 0.37 5.48 1.5 4.73 4.00
1.20 8.00 0.36 5.63 1.4 4.71 4.00
1.30 8.00 0.35 5.78 1.4 4.69 4.00
1.40 8.00 0.34 5.91 1.4 4.68 4.00
1.50 8.00 0.33 6.05 1.3 4.66 4.00
1.60 8.00 0.32 6.17 1.3 4.65 4.00
1.70 8.00 0.32 6.29 1.3 4.64 4.00
1.80 8.00 0.31 6.41 1.2 4.62 4,00
1.90 8.00 0.31 6.52 1.2 4.61 4.00
2.00 8.00 0.30 6.62 1.2 4.60 4.00
0.50 9.00 0.51 4.43 2.0 5.02 4.00
0.60 9.00 0.48 4.70 1.9 4.96 4.00
0.70 9.00 0.46 4.94 1.8 4.91 4.00
0.80 9.00 0.44 5.16 1.7 4.87 4.00
0.90 9.00 0.42 5.36 1.7 4.84 4.00
1.00 9.00 0.41 5.54 1.6 4.81 4.00
1.10 9.00 0.39 5.71 1.6 4.79 4.00
1.20 9.00 0.38 5.88 1.5 4.77 4.00
1.30 9.00 0.37 6.03 1.5 4.75 4.00
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Section 1 (100-YR) Rating Table
Rating Table for Irregular Channel

Channel Discharge Water \elocity Flow Wetted Top
Slope (cfs) Surface (ft/s) Area Perimeter Width
(%) Elevation (ft?) (ft) (ft)
(ft)
1.40 9.00 0.36 6.17 1.5 4.73 4.00
1.50 9.00 0.36 6.31 1.4 4.71 4.00
1.60 9.00 0.35 6.44 14 4.70 4.00
1.70 9.00 0.34 6.57 1.4 4.69 4.00
1.80 9.00 0.34 6.69 1.3 4.67 4.00
1.90 9.00 0.33 6.80 1.3 4.66 4.00
2.00 9.00 0.33 6.92 1.3 4.65 4.00
0.50 10.00 0.54 4.59 2.2 5.09 4.00
0.60 10.00 0.51 4.87 2.1 5.03 4.00
0.70 10.00 0.49 5.12 2.0 4.98 4.00
0.80 10.00 0.47 5.35 1.9 4.93 4.00
0.90 10.00 0.45 5.56 1.8 4.90 4.00
1.00 10.00 0.43 5.75 1.7 4.87 4.00
1.10 10.00 0.42 5.93 1.7 4.84 4.00
1.20 10.00 0.41 6.10 1.6 4.82 4.00
1.30 10.00 0.40 6.26 1.6 4.80 4.00
1.40 10.00 0.39 6.41 1.6 4.78 4.00
1.50 10.00 0.38 6.55 1.5 4.76 4.00
1.60 10.00 0.37 6.69 1.5 4.75 4.00
1.70 10.00 0.37 6.82 1.5 4.73 4.00
1.80 10.00 0.36 6.95 14 4.72 4.00
1.90 10.00 0.35 7.07 1.4 4.71 4.00
2.00 10.00 0.35 7.19 1.4 4.70 4.00
0.50 11.00 0.58 4.74 2.3 5.16 4.00
0.60 11.00 0.55 5.04 2.2 5.09 4.00
0.70 11.00 0.52 5.30 2.1 5.04 4.00
0.80 11.00 0.50 5.53 2.0 4.99 4.00
0.90 11.00 0.48 5.75 1.9 4.96 4.00
1.00 11.00 0.46 5.95 1.8 4.92 4.00
1.10 11.00 0.45 6.14 1.8 4.90 4.00
1.20 11.00 0.44 6.31 1.7 4.87 4.00
1.30 11.00 0.42 6.48 1.7 4.85 4.00
1.40 11.00 0.41 6.63 1.7 4.83 4.00
1.50 11.00 0.41 6.78 1.6 4.81 4.00
1.60 11.00 0.40 6.92 1.6 4.79 4.00
1.70 11.00 0.39 7.06 1.6 4.78 4.00
1.80 11.00 0.38 7.19 1.5 4.76 4.00
1.90 11.00 0.38 7.32 1.5 4.75 4.00
2.00 11.00 0.37 7.44 1.5 4.74 4.00
0.50 12.00 0.61 4.88 2.5 5.23 4.00
0.60 12.00 0.58 5.19 2.3 5.16 4.00
0.70 12.00 0.55 5.46 22 5.10 4.00
0.80 12.00 0.53 5.70 2.1 5.05 4.00
0.90 12.00 0.51 5.93 2.0 5.01 4.00
1.00 12.00 0.49 6.13 2.0 4.98 4.00
1.10 12.00 0.47 6.33 1.9 4,95 4.00
1.20 12.00 0.46 6.51 1.8 4.92 4.00
1.30 12.00 0.45 6.68 1.8 4.90 4.00
1.40 12.00 0.44 6.84 1.8 4.88 4.00
1.50 12.00 0.43 6.99 1.7 4.86 4.00
1.60 12.00 0.42 7.14 1.7 4.84 4.00
1.70 12.00 0.41 7.28 1.6 4.82 4.00
1.80 12.00 0.40 7.42 1.6 4.81 4.00
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Section 1 (100-YR) Rating Table
Rating Table for Irregular Channel

Channel Discharge Water Velocity Flow Wetted Top
Slope (cfs) Surface (ft/s) Area Perimeter Width
(%) Elevation (ft2) (ft) (ft)
(t)
1.90 12.00 0.40 7.55 1.6 4.79 4.00
2.00 12.00 0.39 7.67 1.6 478 4.00
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SECTION 2 (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 2 (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 3.55 %

Discharge 16.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.013
Water Surface Elevation 0.38 ft
Elevation Range 0.00 to 0.70
Flow Area 3.1 ft?
Wetted Perimeter 24.46 ft
Top Width 23.62 ft
Actual Depth 0.38 ft
Critical Elevation 0.50 ft
Critical Slope 0.48 %
Velocity 5.23 ft/s
Velocity Head 0.43 ft
Specific Energy 0.80 ft
Froude Number 2.56
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+10.0 0.025
0+10.0 0+12.0 0.013
0+12.0 0+48.0 0.016
0+48.0 0+50.0 0.013
0+50.0 0+55.0 0.025
0+55.0 0+60.0 0.013
Natural Channel Points'
Station Elevation
(ft) (t)
0+00.0 0.70
0+05.0 0.60
0+10.0 0.50
0+10.5 0.48
0+10.5 0.00
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group
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SECTION 2 (100-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+12.0 0.13
0+12.0 0.17
0+30.0 0.53
0+48.0 0.17
0+48.0 0.13
0+49.5 0.00
0+49.5 0.48
0+50.0 0.50
0+55.0 0.60
0+60.0 0.70
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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SECTION 2 (100-YR)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

SECTION 2 (100-YR)
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.013

Channel Slope 3.55 %

Water Surface Elevation 0.38 ft

Elevation Range 0.00 to 0.70

Discharge 16.00 cfs
0.20 P ol L
0.00

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0 0+35.0 0+40.0 0+45.0 0+50.0 0+55.0 0+60.0
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SECTION 3A HALF STEET CAPACITY

Worksheet for Irregular Channel

Project Description

Worksheet SECTION 3A HALF STEET CAPACITY
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Channel Slope 298 %

Water Surface Elevation 0.77 ft

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015

Elevation Range 0.00t0 0.77

Discharge 86.46 cfs

Flow Area 11.7 ft?

Wetted Perimeter 40.64 ft

Top Width 40.00 ft

Actual Depth 0.77 ft

Critical Elevation 1.00 ft

Critical Slope 0.43 %

Velocity 7.38 ft/s

Velocity Head 0.85 ft

Specific Energy 1.62 ft

Froude Number 2.40

Flow Type Superecritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.11 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+40.0 0.016

Natural Channel Points

Station Elevation
(f) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
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SECTION 3A HALF STEET CAPACITY
Cross Section for Irregular Channel

Project Description

Worksheet SECTION 3A HALF STEET CAPACITY
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Section Data

Mannings Coefficient 0.015
Channel Slope 2.98 %
Water Surface Elevation 0.77 ft
Elevation Range 0.00 to 0.77
Discharge 86.46 cfs
0.80 )
0.60 g —
N /
0.40 —
0.20 —
0.00

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0 0+35.0 0+40.0

v:10.0\
H. 1

NTS
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SECTION 3B DRY LANE CAPACITY
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 3B DRY LANE CAPACITY
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Channel Slope 2.98 %

Water Surface Elevation 0.39 ft

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.014
Elevation Range 0.00 to 0.77
Discharge 16.58 cfs
Flow Area 3.4 ft?
Wetted Perimeter 25.88 ft
Top Width 25.00 ft
Actual Depth 0.39 ft
Critical Elevation 0.50 ft
Critical Slope 0.49 %
Velocity 4.88 ft/s
Velocity Head 0.37 ft
Specific Energy 0.76 ft
Froude Number 2.34
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013

Natural Channel Points

Station Elevation
(ft) (t)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48
0+08.5 0.00

...\calcs\rah1310 hydraulic sections.fm2
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SECTION 3B DRY LANE CAPACITY
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(t) (ft)
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
0+70.0 0.17
0+70.0 0.13
0+71.5 0.00
0+71.5 0.48
0+72.0 0.50
0+75.0 0.56
0+80.0 0.66
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

07/16/14 10:15:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



SECTION 3B DRY LANE CAPACITY
Cross Section for Irregular Channel

Project Description

Worksheet SECTION 3B DRY LANE CAPACITY
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Section Data

Mannings Coefficient 0.014
Channel Slope 2.98 %
Water Surface Elevation 0.39 ft
Elevation Range 0.00 to 0.77
Discharge 16.58 cfs
0.80
0.60 P= | — ] ol
0.30 —— =
0.00

0+00.0 0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0 0+70.0 0+80.0

V:10.0]\
H:1

NTS
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SECTION 3B (10-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 3B (10-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 2.98 %

Discharge 30.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.014
Water Surface Elevation 0.46 ft
Elevation Range 0.00 to 0.77
Flow Area 5.5 ft?
Wetted Perimeter 33.46 ft
Top Width 3243 ft
Actual Depth 0.46 ft
Critical Elevation 0.60 ft
Critical Slope 0.50 %
Velocity 5.43 ft/s
Velocity Head 0.46 ft
Specific Energy 0.92 ft
Froude Number 232
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.0 0+02.0 0.013
0+02.0 0+62.0 0.016
0+62.0 0+64.0 0.013
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.0 0.50
0+00.5 0.48
0+00.5 0.00
0+02.0 0.13
0+02.0 0.17
0+32.0 0.77
0+62.0 0.17
0+62.0 0.13
0+63.5 0.00
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group

06/30/14 05:03:15PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
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SECTION 3B (10-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+63.5 0.48
0+64.0 0.50
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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SECTION 3B (10-YR)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

SECTION 3B (10-YR)
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 2.98 %
Water Surface Elevation 0.46 ft
Elevation Range 0.00t0 0.77
Discharge 30.00 cfs
T e
=185
B('j Lone = ok
-
2 258+ DI PeoxectT BF FROM THE
SOUH SIDE OF DEERL TPR\INGS To MHEET DRV LARE.

0.80

8'28(- - ;/ \ i

. /

0.20 f=—— —

0.00

0+00.0 0+08.0 0+16.0 0+24.0 0+32.0 0+40.0 0+48.0 0+56.0 0+64.0
v:10.01\
H:1
NTS
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SECTION 3B (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 3B (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 298 %

Discharge 81.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.014
0.62 ft
0.00to0 0.77
12.9 ft2
62.82 ft
61.75 ft 3
0.62 ft FDX\] - %.ﬁ()
0.79 ft
0.44 %
6.29 ft/s
0.62 ft
1.24 ft
2.43
Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48
0+08.5 0.00

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group
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SECTION 3B (100-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
0+70.0 0.17
0+70.0 0.13
0+71.5 0.00
0+71.5 0.48
0+72.0 0.50
0+75.0 0.56
0+80.0 0.66

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
07/16/14 02:26:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



SECTION 3B (100-YR)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

SECTION 3B (100-YR)
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 2.98 %
Water Surface Elevation 0.62 ft
Elevation Range 0.00to 0.77
Discharge 81.00 cfs
0.80 e
— P ———
g.gg il T
.O+00.0 0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0 0+70.0 0+80.0
V:‘]0.0[L
H:1
NTS
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SECTION 4 (10-YR) DRY LANE CAPACITY

Worksheet for Irregular Channel

Project Description

Worksheet SECTION 4 DRY LANE CAPACITY
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.86 %

Discharge 9.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.014
Water Surface Elevation 0.39 ft
Elevation Range 0.00 to 0.77
Flow Area 3.4 ft?
Wetted Perimeter 26.00 ft
Top Width 25.12 ft
Actual Depth 0.39 ft
Critical Elevation 0.42 ft
Critical Slope 0.53 %
Velocity 2.63 ft/s
Velocity Head 0.11 ft
Specific Energy 0.50 ft
Froude Number 1.25
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0-+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013 -
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48
0+08.5 0.00
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group

07/11/14 08:48:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2



SECTION 4 (10-YR) DRY LANE CAPACITY
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
0+70.0 0.17
0+70.0 0.13
0+71.5 0.00
0+71.5 0.48
0+72.0 0.50
0+75.0 0.56
0+80.0 0.66
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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SECTION 4 (10-YR) DRY LANE CAPACITY
Cross Section for Irregular Channel

Project Description

Worksheet SECTION 4 DRY LANE CAPACITY
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.014
Channel Slope 0.86 %
Water Surface Elevation 0.39 ft
Elevation Range 0.00 to 0.77
Discharge 9.00 cfs
0.80
0.30 — —
0.00
0+00.0 0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0 0+70.0 0+80.0
V: 10.0B
H:1
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SECTION 4A (10-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 4A (10-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 0.86 %

Discharge 12.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.014
0.43 ft
0.00 to 0.77
4.4 ft?
29.53 ft
28.58 ft
0.43 ft
0.45 ft
0.54 %
2.76 ft/s
0.12 ft
0.54 ft
1.24
Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48
0+08.5 0.00

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group
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SECTION 4A (10-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
0+70.0 0.17
0+70.0 0.13
0+71.5 0.00
0+71.5 0.48
0+72.0 0.50
0+75.0 0.56
0+80.0 0.66

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
07/15/14 05:16:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



SECTION 4A (10-YR)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

SECTION 4A (10-YR)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

D oN Epuy SI9E
of TwE @—OA'D) ‘

Mannings Coefficient 0.014
Channel Slope 0.86 %
Water Surface Elevation 0.43 ft
Elevation Range 0.00 to 0.77
Discharge 12.00 cfs
19 - .43
DRVLANE S .o VI
- * JO5+ WOP |WET PRONDED T wiegr (R\ERIA (toueers wegs |
0.60 F—ee ——
0.30 e e
0.00 — Y
.O+00.0 0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0 0+70.0 0+80.0
v:10.0\
H:1
NTS
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SECTION 4A (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 4A (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 0.86 %

Discharge 54.50 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.014
0.66 ft
0.00 to 0.77
15.5 ft?
70.47 ft
69.40 ft
0.66 ft
0.71 ft Dx\J - ZE\
0.48 %
3.51 ft/s
0.19 ft
0.86 ft
1.31
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.4011667e-2 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group
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SECTION 4A (100-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (f)
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
0+70.0 0.17
0+70.0 0.13
0+71.5 0.00
0+71.5 0.48
0+72.0 0.50
0+75.0 0.56
0+80.0 0.66

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
07/15/14 05:17:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



SECTION 4A (100-YR)
Cross Section for Irregular Channel

Project Description

Worksheet SECTION 4A (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 0.86 %
Water Surface Elevation 0.66 ft
Elevation Range 0.00 to 0.77
Discharge 54.50 cfs
0.80 —
0.60 = = —— — | — - /2
0.30 // \\
0.00 ¢ S))

0+00.0 0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0 0+70.0 0+80.0

V:10.01\
H: 1

NTS
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SECTION 4B (10-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 4B (10-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 0.86 %

Discharge 11.50 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.014
0.42 ft
0.00 to 0.77
4.2 ft?
28.99 ft
28.05 ft
0.42 ft
0.45 ft
0.54 %
2.74 ftls
0.12 ft
0.54 ft
1.25
Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013

Natural Channel Points

Station Elevation

(t) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48
0+08.5 0.00

...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group
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SECTION 4B (10-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)
0+10.0 0.13
0+10.0 0.17
0+40.0 0.77
0+70.0 0.17
0+70.0 0.13
0+71.5 0.00
0+71.5 0.48
0+72.0 0.50
0+75.0 0.56
0+80.0 0.66
...\calcs\rah1310 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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SECTION 4B (10-YR)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

SECTION 4B (10-YR)
Irregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 0.86 %
Water Surface Elevation 0.42 ft
Elevation Range 0.00to 0.77
Discharge 11.50 cfs
b4 ]i = -HZ
DRV LANES 0z U
0.80
0.60 = —_— vl 4
0.30 —T— —
—
0.00
0+00.0 0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0 0+70.0 0+80.0
v:10.0\,
H:1
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SECTION 4B (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet SECTION 4B (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 0.86 %

Discharge 67.50 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.015
0.70 ft
0.00 to 0.77
18.4 ft?
74.57 ft
73.41 ft
0.70 ft
0.76 ft e -
0.49 % L x<NJ 2.5l
3.67 ft/s
0.21 ft
0.91 ft
1.29
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.44129152e-1 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+05.0 0.013
0+05.0 0+08.0 0.025
0+08.0 0+10.0 0.013
0+10.0 0+70.0 0.016
0+70.0 0+72.0 0.013
0+72.0 0+75.0 0.025
0+75.0 0+80.0 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.0 0.66
0+05.0 0.56
0+08.0 0.50
0+08.5 0.48

...\calcs\rah1310 hydraulic sections.fm2
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