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Land Development Services
Department of Building & Safety Flood Control, Engr. Asg

FROM; -
Jennifer Shinn, P.E.

Department of Public

SUBJECT: _ |DranageStudyfor . |COPESTO: .

Skye Canyon 5.01 & 5.03 Impulse

Shaumber Rd. & Iron Mountain Rd. RCI Engineering
F:\Depot\DSMemos\DS5411A.doc Century Communities Nevada, LLC
| 126-12-511-001 & -003 Bart Anderson, P.E., DevCo

. CCRFCD

YES NO X

YES X NO

18t Submittal 1/19/2021 2/4/2021 See Comments Below $400.00 | 4135723: $400
TOTAL FEES (LDDRS): | $400.00 o

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:

] 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.

1.

The following are comments pertaining to the subject site specific drainage study and grading plans:

Provide a copy of the zoning/planning conditions associated with this site 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.

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

Please note that effective April 6, 2020, only electronic submittals to the CCRFCD will be accepted
for regional concurrence. Contact cwang@regionalflood.org for direction.

Unclear why “Industrial” curve number is used for proposed conditions in a residential location. You
also provide a reference from the 2018 Las Vegas Valley MPU Composite Curve Number
Breakdown that indicates the CN value is 91.6 Table 602A HDCCM should be referenced for
residential CN values per average lot size.

Drainage Basin Data Areas and Curve Numbers spreadsheet claims that the soil is 0% Soil Type
D. However, the soil report shows that is should be 100% soil D.




5. Figure 3, the Developed Basin Map, should have proposed contours to verify basin delineation, and
flow arrows to indicate drainage direction.

6. Provide all flow hydraulic information on the Developed Basin map. There is a 10/100 year flow rate
call out on the legend that is not used on the map.

7. Use the hydraulic section numbers designated on the Developed Basin Map to label the hydraulic
section calculations for clarification.

8. The list of Figures provided on page ii of the report does not match the figures provided. Figure 3is
listed as the Existing Condition Map however it is the Developed Condition Map. And Figure 4is
listed as the Interim/Ultimate Condition Map however it is provided as the FIRM Map. Additionally,
all figures listed as provided in the “Map Pocket” were not actually provided in the map pocket.

9. Per the Master Study, Lot 5.01b (5.03 per this study) does not drain to the Canyon View wash.
Provide a hydraulic analysis to demonstrate the additional flows can be conveyed be conveyed in
the wash. Additionally, water surface elevations for the adjacent wash needs to be provided to
verify the finished floor elevations for the lots along the wash.

10. Provide inlet calculation for grate inlet at Sump #5. This calculation must provide the ponding depth
at the inlet to verify adjacent finished floor elevations.

11. Property line shown in middle of wash on grading plan does not match detail D-1/8 showing
property line at the top of the bank. The detail indicates “boundary” in the center of the wash. This
is unclear. Clarify where the property line is located.

12. Provide calculations to demonstrate the proposed grouted rip rap within the existing wash has no
adverse impacts to existing hydraulics within the wash. In addition, verify that the existing flows in
the wash will not have an erosive effect on the proposed rip rap pad. Additional mitigation for scour
may be required.

13. Label Section Detail 22/D-2 as a “Public Drainage Easement to be Privately Maintained” and show
the dimension of the easement. Note that Public Drainage Easements shall be constructed per
CCAUSD 425.51.

14. Label Iron Mountain Road on the Unit 2 Grading Plans.

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/R/IS:  T19S/R60E/S07
HDR/JKS AREA  G-07
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Civil Engineering & Planning Las Veéas, NV 89130 FAX 702-478-8535

January 6, 2021

City of Las Vegas

Public Works — Flood Control
333 North Rancho Drive

Las Vegas, Nevada 89107

Re: Technical Drainage Study

Skye Canyon 5.01 & 5.03
Submitted for your approval is the Technical Drainage Study for Skye Canyon 5.01 &
5.03 a proposed 37.63 acre single family development. The site is affected by a FEMA
Special Flood Hazard Area Zone X but is adjacent to a Clark County Regional Flood
Control District (CCRFCD) Master Planned Facility (MOIR-0020) according to the
CCRFCD Master Plan Update, Figure F-11. CCRFCD concurrence should be required.

If you have any questions or require additional information, please call me at
(702) 853-6702.

Sincerely,
IMPULSE CIVIL ENGINEERING

Aeter J. Laas, Pf\

Principal




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon Phase 5.01 & 5.03 Date: 1/6/20201

Location of Development:  a) Descriptive (Cross Streets) North/South: Shaumber Road

East/West: Iron Mountain Road

b) Section: 12 Township:19S Range: 59E

¢) APN :_126-12-511-001 & 003

Name of Owner: Century Communities Nevada LLC c/o Toll South LV, LLC c/o RCI Engineering

Telephone No.:_702-453-0800 Fax No.:hone E-Mail Address: iland@rcinevada.com

Address: 500 South Rancho Drive, Suite 17, Las Vegas, Nevada 89106

Contact Person-Name: __Peter Laas Telephone No.: 702-815-0720

* E-Mail Address: PLaas@ImpulseCivl.net Fax No.: 702-478-8535

Firm: Impulse Civil Engineering

Address: 7485 West Azure Avenue, Suite 226, Las Vegas NV 89130

Type of Land Development/Land Disturbance Process:

] Rezoning Subdivision Map [ | clearing and Grading Only
[ Parcel Map | Planned Unit Development [C] | other (Please specify below)
O Large Parcel Map ] Building Permit
1.Total Owned Land Area: At Site: 37.63 AC+- Being Developed/Disturbed:_37.63 AC+-
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? [] Yes** [x] No
3.Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [X] Yes** ] No

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

5. Approximate upstream land area which drains to the subject site: 0 acres

6. Has the site drainage been evaluated in the past? [X] YES [C] NO  If yes, please identify documentation: D5-4953 Skye Canyon

Phase 3B, 3C Infrastructure

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:

Southeast corner to an existing wash and

northeast corner to an existing storm drain system

8. Briefly describe your proposed schedule for the subject project; Construction 5/2021

Study.

*New Required Field

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

**Raview and concurrence of the Clark County Regional Flood Control District is required.

Revision Date

DS-

Engineer'é Seal Local Entity File No.

REFERENCE: STANDARD FORM 1
I=|F-dt '

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Skye Canyon 5.01 & 5.03 Map ID:

Firm Name: Impulse Civil Engineering Engineer: Peter Laas, P.E.

Address: 7485 West Azure Avenue, Suite 226
cityy: Las Vegas State: Nevada Zip: 89130

Phone Number: (702) 815-0720 Fax Number; (702) 478-8535

Property Owner: Century Communities of Nevada c¢/o Toll South LV, LLC

Address: 500 South Rancho Drive, Suite 17

city: Las Vegas State: Nevada Zip: 89106

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

I. GENERAL REQUIREMENT

Y}e{s N Design Manual Standard Form 1 with the engineer's seal and signature.
_X__ _____ Design Manual Standard Form 4,
_X__ ___ 2copies of the 24" x 36" Drainage Plan.
X A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

Ii. MAPS AND EXHIBITS

Yes No
X Acopy ofa current Flood Insurance Rate Map (FIRM) with the site delineated.
X Acopy ofthe current CCRFCD Master Plan Update Figure, (F-x), for Flood Control
Facilities and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2

I=|F-dt

Draft Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS (Continued)

Yes No
X Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.
X 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.
X Vicinity Map with local and major cross streets identified and a north arrow.

lll. DRAINAGE PLAN

Yes No

__2<_ ____ Sheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.

X __ Minimum scale: 1" =60

_X__ _ Projectname.

_X_ ___ Vicinity Map with local and major cross streets.

__EC_ __ 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.

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

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.

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -2- I = | F-dt



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
X Streets with off-set crowns.

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

X Property lines.

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

X Existing improvements and their elevations.

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

X Concentration points and drainage flow direction with Qoo and Viao and D1go in streets.

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

X Location and cross-section of street capacity calculations.

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

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

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

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

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

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

X Building and/or lot numbers.

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

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

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013

-3 [=| F-dt




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
- X
- X
X
X

lll. DRAINAGE PLAN (Continued)

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

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

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

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

IV. HYDROLOGIC ANALYSIS

Yes No

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

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

X 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.

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

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

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

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

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

X Calculation for impervious area for parking lots and LIDs (if required).
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013

4 I=| F-dt




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Qqg0 and Q1o flows representing the worst case for
interior and all perimeter streets. Qipdxv<8. Qiodx Vv <6 and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Qa0 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

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

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

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

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

» Field survey data.

* Input and output information.

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

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

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

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

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

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013

[=| F-dt




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.

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
CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must

be scan imsolor and saved as a separate file.
X by initial here, the engineer on record acknowledges that the electronic copy is an
“dentical replica the original hard copy submitted to the City of Las Vegas.

A\

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 I e F & dt
Ph. (702) 229-6541 « Fax (702) 382-8551

www.lasvegasnevada.gov
: Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

N/A

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, a 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.

N/A

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.

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.)

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.

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.

Ill. 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 abové 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.

= | F-dt
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

Ill. 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.

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

o 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.

_— o d
Flood Control Section ¢ 333 N. Rancho Drive ° Las Vegas, NV 89106 I F t
Ph. (702) 229-6541 * Fax (702) 382-8551

www.lasvegasnevada.gov
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 | 1/6/2021

1.0

GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

1.1

1.2

1.3

Scope

The purpose of this report is to provide detailed hydrologic and hydraulic
analyses for the proposed development of parcels 126-12-511-001 and
126-12-511-003, generally located at the southeast corner of Shaumber
Road and Iron Mountain Road, and to provide appropriate drainage
mitigation recommendations. This report will address the existing, interim,
and ultimate conditions which affect the onsite and off-site drainage. The
criteria set forth in the Clark County Regional Flood Control District
"Hydrologic Criteria and Drainage Design Manual" (CCRFCD Manual),

was used as the technical basis for this study.

Location

The proposed Skye Canyon 5.01 & 5.03 development is located within the
City of Las Vegas, Nevada. The site is generally located at the southeast
corner of Shaumber Road and Iron Mountain Road as shown in Figures 1
and 2. The site is bounded by vacant land to the north, newly graded lots
to the south and east, and vacant land to the west. The site is specifically
the west half (W %) of the northwest quarter (NW %) of the northeast
quarter (NE %) of Section 12, Township 19 South, Range 59 East.

Description of Property

The project site consists of approximately 37.63 acres of undeveloped
desert land. The topography is relatively flat with a slope of approximately
4% to the east. The vegetation is classified as poor, with less than 50%
ground cover. There are historic washes that traverse the project but they
are no longer active with the construction of the adjacent streets and
storm drain facilities. There is an active wash to the south of the property

that we will discuss in Section 2.3 below.
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| = ‘{F st Page 1



SKYE CANYON 56.01 & 5.03

126—12-511-001 & 003

APN

d0 MdVd NOANVO JAMS N

yd

|

W SKYE CANYON

i

TON.

)

"GRAND TE

7

v v &

—
O
LLI
-
Q
o
1

WoBEZZL 12~40r~10 310G VW AN -1994S

FIGURE 1

VICINITY MAP

NOT TO SCALE

H
<
S
=
R,
3
g
B
)
)
2
80
N
&9
=
R
)

CIVIL ENGINEERS

PLANNERS
7485 WEST AZURE DRIVE, SUITE 226 - LAS VEGAS, NEVADA 89130 - (702) 308-7115

=fF-dt

I

BAD Y JLUINIOA P NOUYIOT ABORIpAY [ 98DYe UOAUDD SAYS (198 LSO [Tof Bltf




-
SKYE CANYON 5.01 & 6.03

APN:126—-12-511-001 & 003

—
-

KYLE_CANYON

PROJECT
SITE

SKYE VILLAGE RD

[T

FIGURE 2
LOCATION MAP

NOT TO SCALE

®

File: P11 Clients1 RCI1 Skye Canyon Fhase 4.1 hydrology 7 LOCATION & VICINITY MAP.dwg Sheet: LOCATION MAP Date: 01-Jan-21 12:25:01pm

oy o T

Impulse

Civil Engineering & Planning
PLANNERS - CIVIL ENGINEERS
7485 WEST AZURE DRIVE, SUITE 226 « LAS VEGAS, NEVADA 89130 « (702) 308-7115

1=fF-dt |




Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

2.0 DRAINAGE BASIN DESCRIPTION

2.1 Off-site Drainage Description
The general drainage pattern for this portion of valley is to the east. The
historic offsite area is non-existent with the development of the adjacent
infrastructure.
NORTH There is no impact to the property from the north. Flow
north of the site drains to the east.
SOQOUTH There is no impact to the property from the south. Flow
south of the site drains to the east.
EAST There is no impact to the property from the east. Flow
east of the site is intercepted by Shaumber Road and existing
storm drain facilities.
WEST There is no impact to the property from the west. Flow

west of the site drains to the east and away from the site.

An analysis of the full offsite area was not performed. The site is within
the Upper Northern Las Vegas -Wash watershed with offsite flows
originating in the La Madre Range of the Spring Mountain within Kyle
Canyon. The historic peak offsite flow is managed by the existing
Moccasin Outfall Detention basins. The offsite areas and existing
adjacent roads were analyzed in the Skye Canyon Master Drainage Study

and more recently the Skye Canyon Phase 3B-3C Infrastructure.
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

2.2

2.3

Existing Condition Drainage Description
The general drainage pattern for the site is to the northeast. The site is

traversed by three small washes that are no longer active due to the
infrastructure improvements constructed around the site. There is an
active wash along the south boundary of the site which will be discussed
further in Section 2.3 of this report.  The site was analyzed in the
Technical Drainage Study for Skye Canyon Phase 3B, 3C Infrastructure,
by Slater Hannifan Group, dated February 2018 (DS-4953). That study
treated our site as Basin EX4 and developed existing condition flow rates
of 27 / 70 cfs for the 10-year / 100-year 6-hour storm events. We have
reviewed the hydrologic parameters used in that study an concur with the

results so we will not be performing an existing condition analysis.

Canyon View Wash
This southern wash which we will call the Canyon View Wash (because it

intersects Skye Village Road at Canyon View Lane) was looked at very
closely for this development because of the evidence of scour in all of the
cut banks. Looking at the soils report for the area, the soil is cemented
but as is evidenced by the depth of the channel it is susceptible to erosion
and sediment transport. Initial recommendations in the soils report stated
a 1:1 setback from the channel bottom or base of the undercut. The
proposed grading is outside the limits of the banks of the wash and the
flow line is a minimum of 8-feet below the proposed grading. It should be
noted that the flow in the channel has been substantially reduced with the
constructed infrastructure upstream, specifically the Skye Canyon
Detention Basin #2. Therefore no analysis of the wash will be performed
with this study. We did express a concern about erosion and channel
armoring but the master developer has informed us that channel
improvements will not be part of our scope and would be performed as
part of their scope. This study will assume that the channel analysis and

armoring as required will be performed by the master developer.

Impulse Civil Engineering
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

24

2.5

2.6

Interim/Ultimate Condition
In the interim condition, the offsite area was treated the same as for the

existing condition (nonexistent) and only the site is developed. The site
was analyzed by the referenced study above as basins 5.01 and 5.01b.
The areas don’'t match the existing condition, the CN appears to be
conservative, and we have a specific layout so we will perform our own
interim condition analysis. The interim condition is also the ultimate
condition because this is the last property in the watershed to develop. In
the interim/ultimate condition, we determined that the site will discharge
26/57 cfs to the north and 22/48 cfs to the south. These flows are less
that the master planned flows (31/64 and 33/62 respectively) because of
the areas, lag times, and CN values. The onsite basin map may be found

after this section as Figure 3.

FEMA Flood Hazard Zone

The Special Flood Hazard Areas for Clark County, Nevada are outlined in
the Federal Emergency Management AgencSy (FEMA) Flood Insurance
Rate Maps (FIRM), dated September 27, 2002. The site is affected by a
designated Special Flood Hazard Area (SFHA) Zone X as shown on
Figures 4, which is a replication of Community Panel No. 32003C1750 E.
Zone X is an area determined to be outside the 500-year flood plain (0.2%

annual chance flood).

Regional Flood Control Master Plan Update

The site is adjacent to a regional facility (MOIR-0020) as shown on Figure
5 which is a replication of Figure F-11 in the 2018 Clark County Regional
Flood Control District Flood Control Master Plan Update for the Las Vegas
Valley.

Impulse Civil Engineering
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

2.7

Previous Drainage Studies

The site has been studied in the past. The following studies have been

reviewed and are being referenced for pertinent information which may be

found in Appendix D:

e Technical Drainage Study for Skye Canyon Phase 3B, 3C Infrastructure, by Slater
Hannifan Group, dated February 2018 (DS-4953)

The site was analyzed as Basin EX4 in the existing condition (prorated
basins Z1 and Z2) and Basins 5.01 and 5.01B in the interim and ultimate
conditions. Please note that large portions of the referenced HEC-1
printouts are not provided because there are hundreds of pages for the
detention basin modeling so we tried to limit the pages to only applicable
portions.

There is an adjacent study that we also referenced which also may be

found in Appendix D:

o Technical Drainage Study for Skye Canyon 2.07 / 2.32, by Westwood, dated
December 2019 (DS-4953). '

This study quantifies the flow in the Canyon View Wash 268 cfs during the
interim condition and 318 cfs in the ultimate condition.
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

3.0

HYDROLOGIC/HYDRAULIC METHODOLOGY

3.1

3.2

3.3

General

The project site is to be developed into single family homes consisting of
two hundred twenty seven (227) — 4,500 square foot lots. The grading of
the site will provide positive drainage through the site without creating a
negative impact to neighboring properties and the site itself. The
drainage patterns established in the referenced study were maintained as

close as possible.

Compliance with Regulations and Adopted Plans

The hydrologic parameter calculations for the local on-site basins are
included in Appendix A. The hydrologic analyses for the existing and
developed conditions are included in Appendix B. The hydraulic
calculations for the proposed improvements are included in Appendix C.
All calculations presented in this report are in accordance with the

CCRFCD Manual.

Hydrologic Criteria

The watershed was modeled using the storm network computation
capabilities of the U. S. Army Corps of Engineer's HEC-1 Flood
Hydrograph computer model. The HEC-1 computer program has a wide
range of capabilities in modeling gauged and un-gauged watersheds, with
most of the latest techniques for simulating precipitation, rainfall

distribution, runoff losses due to soil absorption, transpiration, evaporation
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

and surface impoundment, flood routing, flow diversions and splits. Since

the study watershed is un-gauged, the analysis used to model the runoff
incorporated the Soil Conservation Service (SCS) unit hydrograph method
to develop a hypothetical flood hydrograph. The CCRFCD Manual was
used to establish the point precipitation values, rainfall distribution (SDN
3), and depth area reduction factors. The point precipitation values were
established from the NOAA precipitation Frequency Atlas (1973). The
NOAA precipitation values were then adjusted by the recommended
correction factors to develop point rainfall depths for storm events that
best simulate the hydrologic area. The point precipitation values are
shown in Table 1 for the six-hour duration storm event. The six-hour

storm has been selected in accordance with the CCRFCD Manual.

TABLE 1
Depth-Duration-Frequency
Values
Return Period (year) Precipitation (in)
10 1.3
100 2.1

The site is not within the McCarran rainfall area, so the precipitation
adjuétment ratios are applied. A depth area reduction factor was not
applied to the rainfall values so the DARF = 1.00. Precipitation

calculations are located in Appendix A.

Impulse Civil Engineering ,
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

The curve numbers were developed based on vegetation, soils group
information, land use, and antecedent soil moisture conditions in
accordance with the standard methods of the Soil Conservation Service
(SCS). The curve numbers were adjusted accordingly to reflect the

existing and developed conditions of the site.

The soils information was obtained from the United States Department of
Agriculture Natural Resources Conservation Service Soil Survey dated
August 22, 2014. The site is split between map unit symbols 155 and
400. Map unit symbol 155 is Cave soils and is classified as 100%
hydrologic soil group (HSG) D. Map unit symbol 400 is Tencee soils and
is also classified as 100% HSG D. Curve number calculations are located

in Appendix A.

Impulse Civil Engineering .
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

The time between a brief heavy rain and the maximum runoff rate is called
lag time. Lag can be estimated from historical hydrographs or it can be
estimated from specific watershed characteristics such as watershed
length, slope and flow retardance. Based on studies of many storm
events for a range of watershed conditions, the following empirical

relationship between lag (L) and time of concentration (Tc) was derived:

L=0.6Tc
T = Lo, +T
¢ 3600V '
where: Lws = Hydraulic length

V = Average velocity
Ti = Initial flow time
Average velocities for estimating travel time for surface flow were used to
develop a time of concentration. Flow characteristics may be separated
into three general categories: initial overland, shallow concentrated, and
channelized. To determine initial flow times, the equation Ti = 1.8 (1.1-K)
L"2/S"® was used as outlined in the CCRFCD Manual. To determine
shallow concentrated flow velocities and channelized flow velocities, the
equations published in the CCRFCD Manual were utilized. The
“computations are included on the Standard Form 4. The results are

shown on a version of Standard Form 4 and may be found in Appendix A.

Impulse Civil Engineering
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Technical Drainage Study
Skye Canyon 5.01 & 5.03 1/6/2021

3.4

Facility Design Calculations

Normal depth calculations were performed for areas of interest for the
interim/ultimate conditions.  All normal depth calculations may be found
in Appendix C.  The flows in Shaumber Road and Iron Mountain Road

are referenced based on the discussion in Section 2.7 of this study.

The entrance off Shaumber Road was designed based on a pro-rated flow
of 3 cfs which produced a depth of 0.36 ft.

The site discharges 57 cfs to Sump #5 as identified in the reference study.
This is less than the facility was designed for so (64 cfs) so additional
analysis of the inlet and storm drain system should not be required. The
conveyance from the onsite street to the sump is analyzed in this report.
The facility should consist of a 20-foot v ditch at least 1-foot deep with 10-

inch loose rip rap, 20-inches thick.

The onsite streets were not individually analyzed but rather the last street
in the conveyance. The north street has a resultant 100-year flow depth
of 0.53-feet. Twice the depth of flow results in 1.06 above the flow line.
All finished floor elevations are greater than 1.5-feet above high top of
curb which is 1.88-feet above the flow line. All of the street upstream of
this street would see less flow so they would easily meet freeboard
criteria. Similarly, the south street has a resultant 100-year flow depth of
0.52-feet. Twice the depth of flow resuits in 1.04 above the flow line.

Analyzing the t-intersections is performed in the same manner. The
steepest slope in the north portion of the site is 4.48% which resuits in a
100-year depth of 0.52’ with a velocity head of 0.71". The sum is 1.23’ <
1.88-feet .. ok. Similarly the steepest slope in the south portion of the
site is 5.35% which results in a 100-year depth of 0.49’ with a velocity
head of 0.69". The sumis 1.18 < 1.88-feet .’. ok.

Impulse Civil Engineering
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Technical Drainage Study
Skye Canyon 5.01 & 5.03

1/6/2021

4.0 RESULTS

The flow rates developed by this report are shown in Table 2. The

development of the site does not substantially increase any of the

adjacent flow rates.

TABLE 2

Summary of Flows

BASIN Existing Developed
(10yr/100yr) (10 yr/100yr)
(cfs) (cfs)
PR1 -1- 26 / 57
PR2 -1 - 22 /48

Table 3 summarizes the normal depth sections analyzed. All sections

meet the velocity-depth product requirements and dry lane requirements.

TABLE 3
Normal Depth Sections
’ * * Dry
Q1o Vio | dio \(/110 Qio0 | Vioo | dioo \3100 Lane
Street Name (cfs) | (ft/s) | (ft) Y (cfs) | (ft/s) | (ft) 01 ()
Discharge to Sump #5 26 466 | 0.38 | 1.77 57 6.34 | 0.55 | 3.49 N/A
North Streets 26 504 | 044 | 2.22 57 6.52 | 0.53 | 3.46 N/A
South Streets 22 449 | 043 |1.93 48 573 | 052 2.98 N/A
Discharge to wash 22 4.45 | 0.35 | 1.56 48 6.05 | 0.50 | 3.03 N/A
impulse Civil Engineering
Page 16



Technical Drainage Study
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5.0

CONCLUSIONS AND RECOMMENDATIONS

1.

The site is located within a Special Flood Hazard Area Zone X. CCRFCD
concurrence should not be required prior to final signature on the

improvement plans.

. The development of this site is has an impact on the Clark County Regional

Flood Control District Flood Control Master Plan Update. The site is
adjacent to a CCRFCD facility (MOIR-0020).

The finished floor elevations were established as follows:

e Six inches above the highest adjacent top of curb per CCRFCD
HCDDM 304 .4.E.1.

¢ Finished floor elevations for buildings adjacent to public drainage
easements are a minimum of 18 inches above the Q-100 weir or
submerged weir elevation, whichever is greater.

o Finished floor elevation calculations include allowances for super
elevations on curves and velocity head (head loss) for tee

intersections.

The grading plan is included in the pocket in the back of this report.

The design of this project does not negatively impact adjacent or

downstream properties.

The conveyance to the sump in the northeast should consist of a 20-foot

wide channel, at least 1-foot deep with 10-inch loose rip rap.

The conveyance to the existing Canyon View Channel will consist of a 20-

foot wide concrete channel.

Impulse Civil Engineering
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Impulse

Civil Engineering Planning

7485 West Azure Drive, Suite 226

Las Vegas, NV 89130
Phone: 702-815-0720

Rainfall Calculation - Not in McCarren Study Area

~ HO-year - 100-year
From Fig 503 "From Fig 506 :
. ' P1o=| 1.3| | ' P1oo=li 2.1
- JFrom Table 501 From Table 501
PARw=| 1.24] | PARw0=| 1.43
From Table 502 From Table 502
DARF = 1 DARF = 1
PBo=[ 161 PBiw=] 3.00

JR Card Calculaiton

JR = PB1o/ PBioo =

[ =

F-dt



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29 [ = F.dt
20 South 61 East  ALL SECTIONS 22 South . 62.East = 1-10,17-18 o
Notes: Fevisron Date
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency
values in the McCarran Airport Rainfall Area. ]
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area. ,
’ REFERENCE:
WRC FIGURE 513
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
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McCarran Airport rainfall
See Figure 513.
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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 S 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.
= [r-a

Revision Date

3. Tables 505 and 506 require no adjustments.

REFERENCE:

USACE, Los Angeles District, 1988 TABLE 5§01

LT




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Storm Time

(In Minutes)
0

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180

SDN3
0.0
2.0
5.7
7.0
8.7
10.8
12.4
13.0
13.0
13.0
13.0
13.0
13.0
133
14.0
14.2
14.8
15.8
17.2
18.1
19.0
19.7
19.9
20.0
20.1
20.4
21.4
22.9
24.1
24.9
25.1
25.6
27.0
27.8
28.1
28.3

Percent of

SDN4
0.0

2.0
5.8
7.5
9.9
12.6
18.7
14.5
14.9
15.1
155
15.6
15.9
16.2
16.9
17.2
17.9
18.9
20.1
21.1
22.0
22.8
23.2
24.0
24.6
25.2
26.0
26.9
27.6
28.3
28.6
29.2
30.2
31.2
32.1
33.2

29.5

35.2

tal Storm Depth

SDN5
0.0

2.0

5.9

8.0

11.0
14.4
15.0
16.0
16.8
1714
18.0
18.2
18.7
19.0
19.7
20.2
21.0
22.0
23.0
241
25.0
25.9
26.5
28.0
29.0
30.0
30.5
30.9
31.0
31.7
32.1
32.7
33.3
34.6
36.1
38.1
40.8

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

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.

Percent of
Total Storm Depth
~Storm Time A
(in Minutes) SDN3 SDN4 SDN5
185 32.2 37.6 43.0
190 35.2 415 47.7
195 40.9 46.2 514
200 49.9 53.0 56.1
205 59.0 61.0 63.0
210 71.0 71.0 71.0
215 74.4 73.2 72.0
220 78.1 75.6 73.1
225 81.2 78.2 75.2
230 .81.9 79.9 - 77.9
235 83.5 81.3 79.0
240 85.1 82.3 79.5
245 85.6 83.0 80.4
250 86.0 83.5 81.0
255 86.8 84.4 82.0.
260 87.6 85.1 82.6
265 88.8 86.4 84.0
270 91.0 88.5 85.9
1275 92.6 90.8 88.9
280 93.7 92.4 91.0
285 95.0 94.4 93.8
290 97.0 96.8 96.6
295 97.6 97.3 97.0
300 98.2 97.8 97.4
305 98.5 98.2 97.9
310 98.7 98.4 98.1
315 98.9 98.6 98.3
320 99.0 98.8 98.5
325 99.3 99.1 98.9
330 99.3 99.2 99.0
335 99.4 99.3 99.2
340 99.5 99.4 99.3
345 99.8 99.7 99.6
350 99.8 99.8 99.7
355 99.9 99.9 99.9
360 100.0 100.0 100.0

I=fF-dt

Revision

Date

IREFERENCE:

TABLE 503




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH-AREA REDUCTION FACTORS

514.

than 200 square miles.

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
8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

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

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

= [

Revision Dare

REFERENCE:
USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

. Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries.

ete. M
Poor condition (grass cover < 50%) .............. 68 79— 86 @
Fair condition (grass cover 30% t0 75%)........... 49 69 79
Good condition (grass cover > T5%) ..vivninninnn. 39 61 74 80
Impervious areas: .
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ........cvviviiinivennns o8 98 98. @

Streets and roads:
Paved: curbs and storm sewers (excludmg

ARht-0f-Way) ..o iiniieiienn e iieennnns 98 98 98 928
Paved: open ditches (including right-of-way)....... 8 89 92 93
Gravel (including rightofway) ................... 76 85 89 91
Dirt (including right-of-way) .........ccoovvevnnes 2 2] 87 89

Western desert urban areas:
Natural desert landscaping (pervious aress only)... 63 Ti 85 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1. to 2:inch sand
or gravel mulch and basin borders). .............. 9% 96 96
Urban distriets: : :
Commercial and business..... Ceaerra e eearaarasaans 85 92 94 95
Industrial.....ovviuiiniiiiiiiia e 7 8t 88 84 ]
Residential districts by average lot size:
See Table 602A

Developing urban areas

Newly graded areas (pervious aress only,
no vegetation®........c..00ue eeeeavenianoeannens i 86 91 94

1 Average runoff condition, and I, = 0,28,

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

3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4 Composite CN's for 1 degert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area

CN. The pervious area CN’s arc assumed equivalent to desert shrub in poor hydrologic condition.
5 Composite CN's to use for the design of temporary measures during grading and jon should be computed using

3 b the f devel nt i i ewl ed i 3
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. Tavieion Dare
I=| F-dt
WRC REFERENCE: . ‘ TABLE 602
SCS TR-55, USDA, June 1986. 1 of 4

ENGINEERING
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Preface

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

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

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

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

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

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

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



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

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

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water

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

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

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

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



Custom Soil Resource Report

scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

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

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

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

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

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

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



Soil Map

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

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AQI
155 Cave gravelly fine sandy loam, 40.6 58.0%
4 to 15 percent slopes
400 Tencee very gravelly fine sandy 29.4 42.0%
loam, 2 to 8 percent slopes
Totals for Area of Interest 70.0 100.0%

Map Unit Descriptions

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

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

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

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

onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

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

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

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

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

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

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

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

Las Vegas Valley Area, Nevada, Part of Clark County

155—Cave gravelly fine sandy loam, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: hrSw
Elevation: 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 280 days
Farmliand classification: Not prime farmland

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

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1-0to 15 inches: gravelly fine sandy loam
H2 - 15 to 60 inches: indurated

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water capacity: Very low (about 1.5 inches)

Interpretive groups
- Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB0O19NV_3)
Hydric soil rating: No
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Custom Soil Resource Report

400—Tencee very gravelly fine sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hrec1
Elevation: 2,400 to 5,700 feet
Mean annual precipitation: 4 to 10 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 180 to 250 days
Farmland classification; Not prime farmland

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

Description of Tencee

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

Typical profile
H1 - 0to 9 inches: very gravelly fine sandy loam
H2 - 9 to 15 inches: very gravelly sandy loam
H3 - 15 to 19 inches: indurated

Properties and qualities
Slope: 2 to 8 percent
Depth fo restrictive feature: 7 to 20 inches to petrocalcic
Drainage class: Well drained
Runoff class: Very high
Capacily of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water capacity: Very low (about 1.0 inches)

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

industrial, heavy industrial and commercial areas (land use categories 8 through 11) are
assumed 100% fair condition desert shrub for the open space distribution. Parks/golf
courses and schools (land use categories 2 and 12) are assumed 70% open
landscaping (grass) in good condition and 30% fair condition desert shrub for the open
space distribution. This 70%-30% split was determined after reviewing the Spring 2016
aerial imagery.

4. All designated right-of-way areas were categorized as public facility (land use category
7) to be consistent throughout the Las Vegas Valley.

It should be noted that undeveloped land, open desert (land use category 1) will continue to use
100% poor condition desert shrub (<30% ground cover).

The directly connected impervious area percentages and corresponding open space distribution
of each land use category is presented in Table 2-2:

Table 2-2 - Land Use Categories

Open Desert

Opel Shrub Fair
Impervious* Landscape Condition
Land Use Description P 6 Good
(%) " Natural Desert

Condition :
Grass (%) Landscaping
PR (%)

1 Undeveloped Land, Open Desert 0 0 100**

2 Parks, Golf Courses 5 66.5 28.5

3 Rural, 0.5-1 units per acre (uses 1 unit/acre) 20 40 40

4 Low-Density Residential, 1-2 units per acre (uses 2 units/acre) 25 &1 37.5

5 Medium-Density Residential, 2-4 units per acre (uses 3 units/acre) 30 35 35

6 High-Density residential, 4-8 units per acre (uses 6 units/acre) 52 24 24

7 Public Facility and Residential, 8-12 units/acre 72 14 14

8 Very High-Density Residential, 12 units/acre or more 80 0 20

9 Commercial, Retail, Casino, High Rise Condominiums 85 0 15

10 Light Industrial 72 0 28

11 Heavy Industrial 85 0 15

12 Schools : : 50 35 15

13 Lakes 0 0 0

* Impervious areas are directly connected to the drainage system
** Open Desert Shrub Poor Condition is applied for Undeveloped Land, Open Desert (Land Use Index Number 1)

The land use data used with the 2018 MPU is shown on the W-Maps. Figure 2-1 shows the
geographic comparison between the 2018 and 2008 MPU land use coverages in terms of
percent imperviousness. The increase or decrease in impervious area represents an increase
or decrease, respectively, in the runoff potential for a given area.

2018 Las Vegas Valley Master Plan Update
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Upper Northern Las Vegas Wash Watershed

2018 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE - COMPOSITE CURVE NUMBER BREAKDOWN

LAND USE INDEX | SOIL MAP SUBREGION SUBREGION AREA SUBBASIN AREA PERCENT OF CUMULATIVE AREAL
NUMBER UNIT# N (SQFT) (SQFT) SUBBASIN BERCENTI [BWEIGHTEDICN | SR ATVECHH SQMECHECH

WATERSHED BASINID

Upper Northern Nw2cC2-C 6 1305 89 2494383 6782476 36.8% 60.0% 32.73 52.52

Upper Northern NW2C2-C 7 1237 92 1186221 6782476 17.5% 77.5% 16.09 68.61

Upper Northern Nw2c2-C i 1305 93 1528200 6782476 22.5% 100.0% 20.95 89.57 89.6

Upper Northern NW2C3-C 2 1192 57 56 6394179 0.0% 0.0% 0.00 0.00

Upper Northern NwW2C3-C 4 1192 68 686147 6394179 10.7% 10.7% 7.30 7.30

Upper Northern Nw2C3-C 5 1192 70 2211356 6394179 34.6% 45.3% 24.21 31.51

Upper Northern NW2C3-C 5 1305 85 701635 6394179 11.0% 56.3% 9.33 40.83

Upper Northern Nw2C3-C 6 1191 74 55178 6394179 0.9% 57.2% 0.64 41.47

Upper Northern NwW2C3-C 6 1192 79 1344974 6394179 21.0% 78.2% 16.62 58.09

Upper Northern NW2C3-C 7 1191 84 13623 6394179 0.2% 78.4% 0.18 58.27

Upper Northern NW2C3-C 7 1192 87 1209057 6394179 18.9% 97.3% 16.45 74.72

Upper Northern NW2C3-C 7 1305 93 172154 6394179 2.7% 100.0% 2.50 77.22 77.2

Upper Northern NW2C4-C 4 1192 68 466539 6969288 6.7% 6.7% 4.55 4.55

Upper Northern NW2C4-C 4 1236 83 1277167 6969288 18.3% 25.0% 15.21 19.76

Upper Northern NW2C4-C 4 1237 83 1975190 6969288 28.3% 53.4% 23.52 43.29

Upper Northern NW2C4-C 4 1305 84 2463953 6969288 35.4% 88.7% 29.70 72.98

Upper Northern NW2C4-C 7 1192 87 125260 6969288 1.8% 90.5% 1.56 74.55

Upper Northern NW2C4-C 7 1236 92 228990 6969288 3.3% 93.8% 3.02 77.57

Upper Northern NW2C4-C 7 1237 92 225209 6969288 3.2% 97.0% 2.97 80.54

Upper Northern NW2C4-C 7 1305 93 206981 6969288 3.0% 100.0% 2.76 83.30 83.3

Upper Northern NW2D1-C 4 1237 83 3447 6779957 0.1% 0.1% 0.04 0.04

Upper Northern NW2D1-C 4 1305 84 3924600 6779957 57.9% 57.9% 48.62 48.67

Upper Northern Nw2D1-C 6 1305 89 1620072 6779957 23.9% 81.8% 21.27 69.93

Upper Northern NW2D1-C 7 1237 92 48827 6779957 0.7% 82.6% 0.66 70.60

Upper Northern NW2D1-C 7 1305 93 1147265 6779957 16.9% 99.5% 15.74 86.33

Upper Northern NwW2D1-C 9 1305 96 35745 6779957 0.5% 100.0% 0.51 86.84 86.8

Upper Northern NW2D2-C 4 1237 83 86511 6787745 1.3% 1.3% 1.08 1.06

Upper Northern Nw2D2-C 4 1305 84 2859399 6787745 42.1% 43.4% 356.39 36.44

Upper Northern Nw2D2-C 5 1305 85 320329 6787745 4.7% 48.1% 4.01 40.45

Upper Northern NwW2D2-C 6 1305 89 1906906 6787745 28.1% 76.2% 25.00 65.46

Upper Northern NW2D2-C 7 1237 92 26389 6787745 0.4% 76.6% 0.36 65.82

Upper Northern NW2D2-C U 1305 93 1588212 6787745 23.4% 100.0% 21.76 87.58 87.6

Upper Northern NW2D3-C 4 1192 68 3568646 6427277 55.5% 55.5% 37.76 37.76

Upper Northern NW2D3-C 4 1305 84 371774 6427277 5.8% 61.3% 4.86 42.61

Upper Northern NW2D3-C 7 1192 87 1109578 6427277 17.3% 78.6% 15.02 57.63

Upper Northern NW2D3-C 7 1305 93 126568 6427277 2.0% 80.5% 1.83 59.47

Upper Northern NW2D3-C 9 1192 93 1185284 6427277 18.4% 99.0% 17.15 76.62

Upper Northern NW2D3-C 9 1305 96 65428 6427277 1.0% 100.0% 0.98 77.59 77.6

Upper Northern NW2D4-C 4 1192 68 306803 6839031 4.5% 4.5% 3.05 3.05

Upper Northern NW2D4-C 4 1236 83 1537805 6839031 22.5% 27.0% 18.66 21.71

Upper Northern NW2D4-C 4 1237 83 1676307 6839031 24.5% 51.5% 20.34 42.06

Upper Northern NW2D4-C 4 1305 84 2359076 6839031 34.5% 86.0% 28.98 71.03

Upper Northern NW2D4-C 7 1192 87 58592 6839031 0.9% 86.8% 0.75 71.78

Upper Northern NW2D4-C 7 1236 92 259307 6839031 3.8% 90.6% 3.49 75.27

Upper Northern NW2D4-C 7 1237 92 175962 6839031 2.6% 93.2% 2.37 77.63

Upper Northern NW2D4-C 7 1305 93 465179 6839031 6.8% 100.0% 6.33 83.96 84.0
r° Upper Northern NW33-C 1 1155 88 21 7478675 0.0% 0.0% 0.00 0.00

Upper Northern NW33-C 1 1400 88 48 7478675 0.0% 0.0% 0.00 0.00

Upper Northern NW33-C 2 1156 83 15655 7478675 0.0% 0.0% 0.02 0.02

Upper Northern NW33-C 2 1400 83 136449 7478675 1.8% 1.8% 1.51 1.53

Upper Northern Nw33-C 6 1155 91 1307366 7478675 17.5% 19.3% 15.91 17.44

Upper Northern NwW33-C 6 1400 91 1780295 7478675 23.8% 43.1% 21.66 39.10

Upper Northern Nw33-C 7 1155 94 1615346 7478675 21.6% 64.7% 20.30 59.41

Upper Northern NwW33-C 7 1400 94 925717 7478675 12.4% 77.1% 11.64 71.04

Upper Northern NW33-C 12 1155 0 1380894 7478675 18.5% 95.6% 16.62 87.66

Upper Northern NW33-C 12 1400 90 330984 7478675 4.4% 100.0% 3.98 91.64 91.6

Upper Northern NwW35s-C 1 1400 88 419 9630837 0.0% 0.0% 0.00 0.00

Upper Northern NW35-C 2 1155 83 181752 9630837 1.9% 1.9% 1.57 1.57

Upper Northern NW35s-C 2 1400 83 261066 9630837 2.7% 4.6% 225 3.82

Upper Northern NW35-C 6 1155 91 2273763 9630837 23.6% 28.2% 21.48 25.30

Upper Northern NW35-C 6 1314 7 2325293 9630837 24.1% 52.4% 18.59 43.90

Upper Northern NW35-C 6 1400 91 2639326 9630837 27.4% 79.8% 24.94 68.83

Upper Northern NW35-C 7 1155 94 377754 9630837 3.9% 83.7% 3.69 72.52

Upper Northern NW35-C 7 1314 86 899348 9630837 9.3% 93.0% 8.03 80.55

Upper Northern NW35-C 7 1400 94 265861 9630837 2.8% 95.8% 2.59 83.15

Upper Northern NW35-C 9 1314 - 92 406256 9630837 4.2% 100.0% 3.88 87.03 87.0

Upper Northern NW3A1-C 2 1305 79 110815 7191943 1.5% 1.5% 1.22 1.22

Upper Northern NW3A1-C 6 1305 89 1669165 7191943 23.2% 24.7% 20.66 21.87

Upper Northern NW3A1-C 7 1305 93 4764818 7191943 66.3% 91.0% 61.61 83.49

Upper Northern NW3A1-C 9 1305 96 647145 7191943 9.0% 100.0% 8.64 92.13 921

Upper Northern NW3A2-C 4 1192 68 551314 7021463 7.9% 7.9% 5.34 5.34

Upper Northern NW3A2-C 4 1236 83 1360360 7021463 19.4% C27.2% 16.08 21.42

Upper Northern NW3A2-C 4 1237 83 4605589 7021463 65.6% 92.8% 54.44 75.86

Upper Northern NW3A2-C 4 1305 84 7059 7021463 0.1% 92.9% 0.08 75.95

Upper Northern NW3A2-C 7 1192 87 64268 7021463 0.9% 93.8% 0.80 76.74

Upper Northern NW3A2-C 7 1236 92 103706 7021463 1.5% 95.3% 1.36 78.10

Upper Northern NW3A2-C 7 1237 92 310008 7021463 4.4% 99.7% 4.06 82.16

Upper Northern NW3A2-C i’ 1305 93 19160 7021463 0.3% 100.0% 0.25 82.42 824

Upper Northern NW3A3-C 2 1305 79 117536 7517067 1.6% 1.6% 1.24 1.24

Upper Northern NW3A3-C 6 1301 91 116697 7517067 1.6% 3.1% 1.41 2,65

Upper Northern NW3A3-C 6 1305 89 3118026 7517067 41.5% 44.6% 36.92 39.56

Upper Northern NW3A3-C 7 1301 94 739922 7517067 9.8% 54.4% 9.25 48.82

Upper Northern NW3A3-C 7 1305 93 1666271 7517067 22.2% 76.6% 20.61 69.43

Upper Northern NW3A3-C 9 1301 96 382969 7517067 51% 81.7% 4.89 74.32

Upper Northern NW3A3-C 9 1305 96 - 550864 7517067 7.3% - 89.0% 7.04 81.36-

Upper Northern NW3A3-C 12 1301 90 7863 7517067 0.1% 89.1% 0.09 81.45

Red Curve Numbers used referenced values Page 17 of 21
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APPENDIX B

Hydrologic Analyses

= [Feae



7485 West Azure Drive, Suite 226
Las Vegas, NV 89130
Phone: 702-815-0720

Impulse [=|F-dt

Civil Engineering Planning

Skye Canyon 5.01 & 5.03

Interim/Ultimate Condition Results

. Collection
Basin Acreage Qo Q100 Point Qo Q100
PR1 19.43 26 57
16.31 22 48

PR2




1****k**********************kk************

*

*  FLOOD HYDROGRAPH PACKAGE

* SEPTEMBER 19
* VERSION 4.0

*

* RUN DATE 01/01/2021

*

90

TIME

%
(HEC-1) *
%
%
%

11:21:21 *

*

AREKKKAKRA KA A AL RAAKKARARAAKELKRK AR KKK KKk khk

X X XXXXXXX  XXXXX

X X X X X

X X X X

XXXXXXX  XXXX X XXXXX
X X X X

X X X X X

X X KXXXXXX  XXXXX

ek Kok ok ok ok 3k o Kok ok ok kR ok ok R kR ok K kKK k ok ok
% *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *

* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *

AKAKKKKKAKAKRKAK IR KKK AR KRR A I AR KRR RKAKRK

XX

X

XXX

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

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

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

o 0 N O S Wy —

PO QN
[ )

14
15
16

*k% [REE *%%

1D
D
10
*D

HEC-1 INPUT

oo oo oo o o o o e oo e o e e e o o e o o o o T % o T 2 T oo o o 2o o
%% SKYE CANYON 5.01 & 5.03 %%
%% Input = 501.HC1 %%
% INTERIM/ULTIMATE CONDITIONS %%
% WATERSHED ANALYSIS %%
%% SDN-3 6 HOUR STORM %%
%% %%
%% %
%% %%h
%% %%h
%% Engineer = IMPULSE CIVIL ENGINEERING %%
%% Client = RCI ENGINEERING %%
oo ToTo o o o o o oo %o oo o o o o o o o o o o T o o

1.61/3.00
3.00/3.00

0.54
1.00

JR
JR

10 year
100 year

il
i

TAGRAM

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1



17
18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36
37
38
39

40

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

LINE (V) ROUTING

NO. (.) CONNECTOR

21 PR1

35

IT 5 0
10 5 0
N 5 0
JR PREC  0.54
*

KK PRI

KM NORTH BASIN
BA 0.0304

PB 3.00

PC 0 .02
PC 13 13
PC A9 197
PC .251  .2%6
PC .499 .59
PC .86 .868
PC .982  .985
PC .998  .999
Ls 0 93.00
u L1097

*

KK PR2

KM SOUTH BASIN
BA .0255

Ls 0 93.00
up 0.1078

*

z

PR2

(~~—>) DIVERSION OR PUMP FLOW

o O O o

.057

13

.199

.27
.7

.876
.987

300

.07

.133

.278
JThh
.888
.989

.087

14

.201
. 281
781

.91
.99

.108
142
. 204
.283
.812
.926
.993

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

1******%**********************kk**********

*

*

*

*

*

*

*

FLOOD HYDROGRAPH PACKAGE
SEPTEMBER 1990

VERSION 4.0

RUN DATE 01/01/2021

TIME

(HEC-1)

11:21:21

*

*

*

*

*

*

*

KK AKKK KK AR KA A Rk R X ERRKR AR KKK KK KK KKk khkkok sk

124
148
.24
.295
.819
937
.993

13

158
.229
.522
.835

.95

.994

13

72
L 241
352
.851

97

995

13
181
. 249
. 409
.856
976
.998

AAKRKKKIKKEKAKAAAKKARKRKKRAKKRRK KRR KKK KKK,

*

*

*

*

*

*

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916} 756-1104

*

*

*

*

*

*

*

Kkkkkk kA kk kKK AR K KAR KL AR KKKk kkkkkhkkkkkk



Dot ToTo o6 %6 %o oo oo o o o o o o o o o T T T 2 o oo oo o o 2o o oo oo o
Wb SKYE CANYON 5.01 & 5.03 %o

%% Input = 501.HC1 VYA
% INTERIM/ULTIMATE CONDITIONS %%
% WATERSHED ANALYSIS %
%h SDN-3 6 HOUR STORM P
b %h
%% JR = 1.61/3.00 = 0.54 10 year %
%% JR = 3.00/3.00 = 1.00 100 year %%
% %h
%% Engineer = IMPULSE CIVIL ENGINEERING %h
%% Client = RCI ENGINEERING B
BT Ittt e %o %% oo s oo e %o 6 %h 5% % 6% o o e o o o o oo oo o oo
18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
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
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.54 1.00

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



RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
‘ .54 1.00

HYDROGRAPH AT
+ PR1 .03 1 FLOW 26. 57.
TIME 3.50 3.50

HYDROGRAPH AT
+ PR2 .03 1 FLOW 22. 48,
TIME 3.50 3.50

**% NORMAL END OF HEC-] ***



APPENDIX C

Hydraulic Analyses

1= [poa
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Shaumber Road at Entrance 100-year
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet Shaumber Road At Entrance
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.010000 ft/ft
Elevation range: 0,00 ft to 1.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 1.50 0.00 53.50 0.016
0.00 0.90
20.00 0.50
20.50 0.50
20.50 0.00 %
22.00 0.13 Rep: g2z Qo F¢€
22.00 0.17 ' 7 :
47.00 0.67 Qs =12 &s
47.00 1.17
53.50 1.30 A= 3.9 4C
53.50 1.50
Discharge 3.00 cfs

V) sTReeT Aren Betors

Results ;
Witd. Mannings Coefficient 0.016 &UWC@ c 4(1 G% sF
Water Surface Elevation 0.36 ft %

Flow Area 134 f© Q= 2¢

Wetted Perimeter 11.40 ft ; .

Top Width 1099  ft Q 100~ 36{5

Height 0.36 ft

Critical Depth 0.37 ft

Critical Slope 0.007769 ft/ft

Velocity 2.23 ft/s

Velocity Head 0.08 ft

Specific Energy 0.44 ft

Froude Number 1.13

Flow is supercritical.

01/02/21 FlowMaster v5.13
06:18:55 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clientsircilskye canyon phase 4\hydrology\skye5.fm2
Worksheet Shaumber Road At Entrance

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data
Wtd. Mannings Coefficient 0.016

Channel Slope 0.010000 ft/ft

Water Surface Elevation 0.36 ft

Discharge 3.00 cfs
1.6

1.4
1.2 V/
1.0

Elevation (ft)
o
®

N

/‘i//

0.2 e

0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0
Station (ft)

01/02/21 V FlowMaster v5.13
06:18:58 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



7485 West Azure Avenue, Suite 226
- Las Vegas, NV 89130 —
ImpulSe Phone: 702-815-0720 I = F-dt

Civil Engineering Planning

Basin| Area Areal Q100 Q10
(AC) (SF) (cfs) (cfs)
STR2 3.9] 169884 13 7

East Side of Shaumber o
Entrance | 0.957| 41670 3 2




File: P11 Clients(TRCIL Skye Canyon Phase 41 hydrology 1 LOCATION & VICNITY MAP.dwg  Sheet: PRORATION Date: 02-Jan-21 6:30:100m
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20-foot outlet to Sump #5 10-year
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-foot OUTLET TO SUMP #5

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope
Elevation range: 0.00 ft to 2.00 ft.

0.080000 ft/ft

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 20.00 0.038
0.00 0.20

10.00 0.00

20.00 0.20

20.00 2.00
Discharge 26.00 cfs
Results
Witd. Mannings Coefficient 0.038
Water-Surface Elevation 0.38 ft
Flow Area 5.58 ftz
Wetted Perimeter 20.36 ft
Top Width 20.00 ft
Height 0.38 ft
Critical Depth 0.47 ft
Critical Slope 0.030271 ft/ft
Velocity 4.66 ft/s
Velocity Head 0.34 ft
Specific Energy 0.72 ft
Froude Number 1.56

Flow is supercritical.

01/02/21

07:28:12 AM Haestad Methods, Inc.

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

FlowMaster v5.13
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rcitskye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-foot OUTLET TO SUMP #5

Flow Element Irregular Channel

Method . Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.038

Channel Slope 0.080000 ft/ft
Water Surface Elevation 0.38 ft
Discharge 26.00 cfs
2.0p o
1.5
€
C
21.0
®
>
o
l
0.5
N
M M"W
0.0 e
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Station (ft)
01/02/21 FlowMaster v5.13
07:28:14 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



20-foot outlet to Sump #5 100-year
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-foot OUTLET TO SUMP #5

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.080000 ft/ft
Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 20.00 0.038
0.00 0.20

10.00 0.00

20.00 0.20

20.00 - 2.00
Discharge 57.00 cfs
Resuits
Witd. Mannings Coefficient 0.038
Water Surface Elevation 0.55 ft
Flow Area 8.99 ft?
Wetted Perimeter 20.70 ft
Top Width 20.00 ft
Height 0.55 ft
Critical Depth 0.73 ft
Critical Slope 0.026280 ft/ft
Velocity 6.34 ft/s
Velocity Head 0.62 ft
Specific Energy 1.17 ft
Froude Number 1.67

Flow is supercritical.

01/02/21

07:28:28 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v56.13
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-foot OUTLET TO SUMP #5

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.038

Channel Slope 0.080000 ft/ft
Water Surface Elevation 0.55 ft
Discharge 57.00 cfs
2.0@ @
1.5
3
c
21.0
®
>
o
w
0.5 i
M& vM
N ‘Mw
0.0 e
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Station (ft)
01/02/21 FlowMaster v5.13
07:28:31 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



7485 West Azure Drive, Suite 226

Impulse

Civil Engineering Planning

L.as Vegas, NV 89130
Phone: 702-815-0720

Rip Rap Sizing Calculation - Qutlet to Sump #5

[ = | F-dt

Equation (732), page 747

CCRFD Manual

v = 6.34 ft/s

S= 0.08 ft/ft

Ss = 2.5 minimum
dso=  0.84 ft

dso=  10.09 in

- |Thickness should be atleast 2d50 (CCRFCD-705.4.6 pg. 748)

use 10" rock, 20" THICK

n= 0.0395 (d50)*1/6
n= 0.038

Ultimate Condition



North Onsite Streets 10-year
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet North 41' Roll Curb

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.039400 ft/ft

Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 41.00 0.016
0.00 0.38
0.35 0.38
1.33 0.06
1.33 0.00
2.50 0.13
2.50 0.17
18.00 0.47
33.50 0.17
33.50 0.13
34.67 0.00
34.67 0.06
35.65 0.38
36.00 0.38
41.00 0.48
41.00 2.00
Discharge 26.00 cfs
Results

Witd. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow is supercritical.
Flow is divided.

0.016
0.44 ft
5.16 ft2
36.07 ft
35.68 ft
0.44 ft
0.565 ft
0.006183 ft/ft
5.04 ft/s
0.39 ft
0.83 ft
2.34

01/02/21

07:45:40 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v6.13
Page 1 of 2



North Onsite Streets 10-year
Worksheet for Irregular Channel

01/02/21 FlowMaster v5.13
07:45:40 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2



Cross Section

Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skyeb.fm2
Worksheet North 41' Roll Curb

Flow Element [rregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.016

01/02/21

Channel Slope 0.039400 ft/ft
Water Surface Elevation 0.44 ft
Discharge 26.00 cfs
2.0¢ &
1.5
3
c
21.0
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<7 o <z P
: // =
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Station (ft)

07:45:43 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FilowMaster v5.13
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North Onsite Streets 100-year
Worksheet for irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet North 41" Roll Curb
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.039400 ft/ft
Elevation range:; 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 41.00 0.016
0.00 0.38
0.35 0.38
1.33 0.08
1.33 0.00
2.50 0.13
2.50 0.17
18.00 0.47
33.50 0.17
33.50 0.13
34.67 0.00
34.67 0.08
35.65 0.38
36.00 0.38
41.00 0.48
41.00 2.00
Discharge 57.00 cfs
Results
Wtd. Mannings Coefficient 0.016
Water Surface Elevation 0.53 ft
Flow Area 8.74 ft2
Wetted Perimeter 41.53 ft
Top Width 41.00 ft
Height 0.53 ft
Critical Depth 0.71 ft
Critical Slope 0.005246 ft/ft
Velocity 6.52 ft/s
Velocity Head 0.66 ft
Specific Energy 1.19 ft
Froude Number 2.49

Flow is supercritical,

01/02/21 FlowMaster v5.13
07:45:53 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section

Cross Section for lrregular Channel

Project Description

Project File p:\clients\rci\sskye canyon phase 4\hydrology\skye5.fm2
Worksheet North 41" Roll Curb

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.016

Channel Slope 0.039400 ft/ft
Water Surface Elevation 0.53 ft
Discharge 57.00 cfs
2.0 %
1.5
3
c
21.0
®
>
@
u
4
0.5 ’/\N =
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Station  (ft)
01/02/21 FlowMaster v5.13
07:45:56 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



South Onsite Streets 10-year

Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet South 41' Roll Curb

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.032100 ft/ft
Elevation range; 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 2.00 0.00 41.00
0.00 0.38
0.35 0.38
1.33 0.06
1.33 0.00
2.50 0.13
2.50 0.17
18.00 0.47
33.50 0.17
33.50 0.13
34.67 0.00
34.67 0.06
35.65 0.38
36.00 0.38
41.00 0.48
41.00 2.00
Discharge 22.00 cfs
Results
Wid. Mannings Coefficient 0.016
Water Surface Elevation 0.43 ft
Flow Area 4.90 ft?
Wetted Perimeter 34.93 ft
Top Width 34.55 ft
Height 0.43 ft
Critical Depth 0.52 ft
Critical Slope 0.006407 ft/ft
Velocity 4.49 ft/s
Velocity Head 0.31 ft
Specific Energy 0.74 ft
Froude Number 210

Flow is supercritical.
Flow is divided.

01/02/21
08:05:17 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

Roughness
0.016

(203) 755-1666

FlowMaster v5.13
Page 1 of 2



South Onsite Streets 10-year
Worksheet for Irregular Channel

01/02/21 FlowMaster v5.13
08:05:17 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rcilskye canyon phase 4\hydrology\skye5.fm2
Worksheet South 41' Roll Curb

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.016

FlowMaster v5.13

Channel Slope 0.032100 ft/ft
Water Surface Elevation 0.43 ft
Discharge 22.00 cfs
2.09 %
1.5
3
C
.g. 1.0
©
>
9o
18]
0.5
z <z M’f
) /, \ )
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Station (ft)
01/02/21
08:05:20 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Page 1 of 1



South Onsite Streets 100-year
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet South 41" Roll Curb
Flow Element [rregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slocpe 0.032100 ft/ft
Elevation range: 0.00 ft to 2.00 ft,
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 41.00 0.016
0.00 0.38
0.35 0.38
1.33 0.06
1.33 0.00
2.50 0.13
2.50 0.17
18.00 0.47
33.50 0.17
33.50 0.13
34.67 0.00
34.67 0.06
35.65 0.38
36.00 0.38
41.00 0.48
41.00 2.00
Discharge 48.00 cfs
Results
Wtd. Mannings Coefficient 0.016
Water Surface Elevation 0.52 ft
Flow Area 8.38 ft2
Wetted Perimeter 41.51 ft
Top Width 41.00 ft
Height 0.52 ft
Critical Depth 0.66 ft
Critical Slope 0.005436 ft/it
Velocity 5.73 ft/s
Velocity Head 0.51 ft
Specific Energy 1.03 ft
Froude Number 2.23

Flow is supercritical.

01/02/21 FlowMaster v5.13
08:05:30 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skyeb.fm2
Worksheet South 41" Roll Curb

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid, Mannings Coefficient 0.016

FlowMaster v5.13

Channel Slope 0.032100 ft/ft
Water Surface Elevation 0.52 ft
Discharge 48.00 cfs
2.0 &
1.5
3
c
.f_j 1.0
©
>
9
w
KZ
0.5 ’/\ = Lo
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Station (ft)
01/02/21
08:05:33 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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Qutlet to Channel 10-year

Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-FOOT QUTLET TO CHANNEL

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.010000 ft/ft
Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 20.00 0.013
0.00 0.20

10.00 0.00

20.00 0.20

20.00 2.00
Discharge 22.00 cfs
Results
Witd. Mannings Coefficient 0.013
Water Surface Elevation 0.35 ft
Flow Area 4.94 ft?
Wetted Perimeter 20.30 ft
Top Width 20.00 ft
Height 0.35 ft
Critical Depth 0.44 ft
Critical Slope 0.003658 ft/ft
Velocity 4.45 ft/s
Velocity Head 0.31 ft
Specific Energy 0.66 ft
Froude Number 1.58

Flow is supercritical.

01/02/21

07:21:34 AM

Haestad Methods, Inc.

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

FlowMaster v5.13
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\nhydrology\skye5.fm2
Worksheet 20-FOOT OUTLET TO CHANNEL

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.013

Channe! Slope 0.010000 ft/ft
Water Surface Elevation 0.35 ft
Discharge 22.00 cfs
2.0@ )
1.5
3
e
21.0
Y
>
o
W
0.5
M M
M M
0.0 =
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Station (ft)
01/02/21 FlowMaster v56.13
07:21:39 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Qutlet to Channel 100-year

Worksheet for Irregular Channel

Project Description

Project File p:\clients\rcil\skye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-FOOT OUTLET TO CHANNEL

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.010000 ft/ft
Elevation range; 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 20.00 0.013
0.00 0.20

10.00 0.00

20.00 0.20

20.00 2.00
Discharge 48.00 cfs
Results
Witd. Mannings Coefficient 0.013
Water Surface Elevation 0.50 ft
Flow Area 7.93 ft2
Wetted Perimeter 20.60 ft
Top Width 20.00 ft
Height 0.50 ft
Critical Depth 0.66 ft
Critical Slope 0.003168 f/ft
Velocity 6.05 ft/s
Velocity Head 0.57 ft
Specific Energy 1.07 ft
Froude Number 1.69

Flow is supercritical.

01/02/21

07:21:50 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.13
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet 20-FOOT OUTLET TO CHANNEL

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.013

Channel Slope 0.010000 ft/ft
Water Surface Elevation 0.50 ft
Discharge 48.00 cfs
2.0 °
1.5
3
o
21.0
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>
o
1N
0.5 SE
M M
0.0 ==
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Station (ft)
01/02/21 FlowMaster v5.13
07:21:52 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



North Onsite Streets 100-year Steepest
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\nydrology\skyeb.fm2
Worksheet North 41" Roll Curb Steepest
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.044800 ft/ft
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 41.00 0.016
0.00 0.38
0.35 0.38
1.33 0.06
1.33 0.00
2.50 0.13
2.50 0.17
18.00 0.47
33.50 0.17
33.50 0.13
34.67 0.00 A = 0.852 -pe
34.67 0.06 \00
35.65 0.38 /R
nfe 0 Z 07
41.00 2.00 23
Discharge 57.00 cfs A4
2 1<)
+ 2= 23 <1
Results 100 5
Wtd., Mannings Coefficient 0.016 o €
Water Surface Elevation 0.52 ft -t
Flow Area 8.41 ft?
Wetted Perimeter 41.51 ft
Top Width 41.00 ft
" Height 0.52 ft
Critical Depth 0.71 ft
Critical Slope 0.005247 ft/ft
Velocity 6.78 ft/s
Velocity Head 0.71 ft
Specific Energy 1.23 ft
Froude Number 2.64

Flow is supercritical.

01/02/21 ) FlowMaster v5.13
08:17:45 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet North 41' Roll Curb Steepest

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.016

01/02/21

Channel Slope 0.044800 ft/ft
Water Surface Elevation 0.52 ft
Discharge 57.00 cfs
2.0@ @
1.5
g
c
81.0
©
>
)
w
0.5 s
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Station  (ft)

08:17:49 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

45.0

FlowMaster v5.13
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Steepest South Onsite Streets 100-year
Worksheet for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet South 41' Roll Curb Steepest
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.053500 ft/ft
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 41.00 0.016
0.00 0.38
0.35 0.38
1.33 0.06
1.33 0.00
2.50 0.13
2.50 0.17
18.00 0.47
33.50 0.17
33.50 0.13
34.67 0.00
34.67 0.06
35.65 0.38
36.00 0.38
41.00 0.48
41.00 2.00 . &_
Discharge 48.00 cfs A@ « 0"49
A
Results 4; - 0 ‘(09 @E
Wid. Mannings Coefficient 0.016 ZB /
Water Surface Elevation 0.49 ft -}2 l 69
Flow Area 719 f2 2 .\ ) L
Wetted Perimeter 41.46 ft 0&(&4‘ 23
Top Width 41.00 ft
Height 0.49 ft
Critical Depth 066  ft oK
Critical Slope 0.005436 ft/ft
Velocity 6.68 ft/s
Velocity Head 0.69 ft
Specific Energy 1.18 ft
Froude Number 2.81
Flow is supercritical.
01/02/21 FlowMaster v5.13

08:17:02 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Project File p:\clients\rci\skye canyon phase 4\hydrology\skye5.fm2
Worksheet South 41" Roll Curb Steepest

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.016

FlowMaster v5.13

Channel Slope 0.053500 ft/ft
Water Surface Elevation 0.49 ft
Discharge 48.00 cfs
2.0¢ €
1.5
3
C
.g 1.0
©
>
o
w
0.5 /\:
0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Station (ft)
01/02/21
08:17:05 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666
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APPENDIX D

References

szF-dt



Reference

Skye Canyon Phase 3B-3C DS4953

szF-dt



TECHNICAL DRAINAGE STUDY
Skye Canyon
(Phase 3B, 3C Infrastructure)

City of Las Vegas, Nevada

Job No.: OLY1609.000
Date: February 2018

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:
Ninety-Five Management, LLC
11411 Southern Highlands Parkway, Suite 300
Las Vegas, NV 89141
Phone: 702-220-6565 = Fax: 702-220-6566

NV Professional Engineer No. 18287

Assisted by: Erick Mata, El
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1598 * * HYDROLOGIC ENGINEERING CENTER *
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF MEC-1 KNOWN AS MEC1 (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARTABLES -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 M.eno... Toverens Zereenns Fererans doiennnn Suiernne Bueornnn Teananan Buvrenen T 10
k¥ FREE L2
*DIAGRAM
1 () SLATER HANIFAN GROUP
2 0 NINETY-FIVE MANAGEMENT, LLC.
3 m SKYE CANYON INFRASTRUCTURE PHASE 3B & 3C
4 1) TECHNICAL DRAINAGE STUDY
5 D)
6 ) DRAINAGE CONDITION -- PROPOSED CONDITION
7 n RETURN PERIOD ------- 100 & 10-YEAR
8 D DISTRIBUTION - 6-HOUR SDN3
9 D PROJECT NO. 0L.Y1609.0€8
10 D FILENAME - PRO.HL
11 ) DATE ----- -~ JANUARY 2018
12 ID  MODELED BY --=w==nrm=- ETH
13 ID
14 1) RETURN PERIOD RATIO
15 0] 160-YR 1.00
16 1) 10-YR 0.54
17 1)
18 1 SIX HOUR DEPTH-AREA REDUCTION FACTORS
19 D DRAINAGE AREA (MI*2)  DARF
20 i) 8.00-0.49 0.990
21 m 0.50-8.99 0.975
22 0 1.00-1.99 0.950
23 b))
24 0
25 T 5 o 9 300
26 10 5 o 0
27 N 5 ° e
28 JR  PREC 1.8 ©.99 6.975 0.95 0.54
*
29 KK *OFF7
30 KM  REFERENCED FROM THE "DB2" STUDY
31 KM  DISCHARGES INTQ DETENTION BASIN "DB2"
32 PB 3.00
33 PC @ ©0.e20 0.957 0.670 0.087 ©.108 ©.124 ©.130 0,130 0.138
34 PC @.13¢ ©.132 0.130 ©0.133 0.146 ©6.142 0.148 ©.158 0.172 0.181
35 PC  ©9.19¢ ©.197 ©.199 0.208 0.201 ©.204 ©.214 ©.229 ©.241 0.249
36 PC  9.251 0.256 ©.278 ©.278 ©.281 ©.283 0.295 ©0.322 ©.352 0.499
37 PC 8.493 ©0.598 0.718 ©.744 ©.781 ©.812 ©.819 ©.835 0.851 0.856
38 PC  ©2.860 ©.868 ©.876 ©.888 ©.918 0.926 0,937 ©.950 0.970 0.976
39 PC  ©.982 ©.985 ©.987 0.989 ©.99¢ 0,993 0.993 ©.994 0.995 0.998
40 PC  ©.998 9.999 1
41 BA  .0058
42 LS o 88.0
43 up  e.100
w
44 KK *OFF8
45 KM  REFERENCED FROM THE "DB2" STUDY
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46
47
43
49

LINE

50

51
52
53
54

55
56
57
58
53
60
61

62
63
64
65

66
67
68
69
79
71
72

73
74
75
76
77
78

79
ge
81
82
83

84
85
86
87
88
89
90

LINE

91
92

93
24
95
96
97
a8

99
1e0
101
162
103
164

105
186

Ki
KO
BA
LS

0

KK

BA
PE
LS
up

KK
KM

DISCHARGES INTO DETENTION BASIN "DB2"

*CP2
REFERENCED FROM THE "DB2"
COMBINE OFF7, AND OFF8

2

*OFF9
REFERENCED FROM THE "DB2"

HEC-1 INPUT

STUDY

STUDY

DISCHARGES INTO DETENTION BASIN "DB2“

3
21137

8 88.0
0.209

*CP2a
REFERENCED FROM THE “DB2"
COMBINE CP2, AND QFFS

2

*OFF10
REFERENCED FROM THE “DB2"
DISCHARGES INTO DETENTION
3
.6582
"] 88.9
0.613

*ON2
REFERENCED FROM THE “DB2"
DB2 BASIN
L0315
-] 94.0
@.083

*DB2
REFERENCED FROM THE "DB2"

STUDY

STUDY
BASIN “DB2"

STUDY

STUDY

COMBINE CP2a, OFF1¢ AND ONZ

1
3

*RDB2
REFERENCED FROM THE "DB2"

STUDY

PRO

OUTLET = 25" ORIFICE @ INVERT ELEVATION = 2984.21-FT

1
1 ELEV 2992.0

9.00 2.34 7.60 24,30 46,28 73,78 107.11 146.75 193.03
2992.6 2593.8 2995.0 3000.0 3005.0 3910.20 3015.0 3820.8 3025.8
HEC-1 INPUT
....... R MR IR DRI TN FRAPDY ST TN - P 1
.00 44,44 51,85 64.70 83.84 99.36 5208.9 3465.5 7888.4
2992.0 2993.9 2995.©¢ 3000.0 3009.0 3018.0 3019.9 3022.0 3025.0
EX1
OFFSITE BASIN
.1e63
3.00
] 88.0
0.144
5TR2
STREET BASIN
.0061
3.00
2] 98.9
0,102
Pl
COMBINES *RDB2, EX1 AND STR2
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107

les
109
119
111
112
113

114
115
116
117
118
119

120
121
122
123
124
125

126
127
128
129
130
131

LINE

132
133
134

135
136
137
138
139
140

141
142
143
144
145

146
147
148
149
159
151

152
153
154
155
156
157

158
159
168
161

162
163
164
165
166
167

KK
KM
BA
2]
LS
up

KK
KM
BA
PB
LS
un

KK

BA
PB
LS
up

i

KK
KM
BA
PB
Ls
uo

PRO

EX9
OFFSTTE BASIN
.0187
3.00
2] 88.0
9.3¢8

STR1
STREET BASIN
.Bo60
3.900
2] 98.2
9.119

Exa -

OFFSITE BASIN

0528 6 \'“3
3.00

[ 88.9
0.203

EX5
OFFSITE BASIN
.0662

3.0
2} 88.9
9,217

HEC-1 INPUT

....... b . O . O T - P IR T

cp2
COMBINES CP1, EX9, STRL, EX4 AND EXS
5

EX6b
OFFSITE BASIN
.B539
3.00
] 88.09
©.245

pi
DIVERT FLOW TO CONCENTRATION POINT RCP3
DIVL

] 1009

2] 5ee

STR4
STREET BASIN
0074
3.00
° 98.9
0.100

EX3a
OFFSITE BASIN
.8222
3.00
9 88.0
9.125

REX3a

ROUTE EX3 TO CP5

LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
2623 832 040 2] TRAP 50 . 2

EX2
OFFSITE BASIN
.0908
3.00
-] 88.9
2.145

HEC-1 INPUT
' page 3
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LINE

168
169
170
171

172
173
174
175
176
177

178
173
180

181
182
183
184
185
186

187
188
189

190
191
192
193
194
195

196
197
198
199
2e9
201

202
203
204
205
206
207

LINE

208
209
210
211

212
213
214
218
216

217
218
219
220
221

222
223
224

Weenenas Toverens 2eeren. TR Aol SuivieeeBunerane Toeanens Brerenes 9......10
KK REX2
KM ROUTE EX2 70 CP4
KM LENGTH SLOPE  n-VALUE SHAPE ~ WIDTH  S-SLOPE
RD 2499 .31  .ede 0 TRAP 50 2
*
KK STR3
KM STREET BASIN
BA  .0044
P8 3.00
LS e 98.0
W 6.1e0
*
KK Cp4
KM COMBINES EX3a, STR4, EX2 AND STR3
HC 4
*
KK EXéa
KM OFFSITE BASIN
BA  .0693
PB 3.00
LS o 8s.0
uw  0.229
*
KK 3
KM COMBINES D1, CP4 AND EX6a
HC 3
*
KK *WPFS
KM WEST BASIN, WEST OF SHAUMBER RD
BA  .0806
P8  3.00
LS o 8.0
up  0.952
o
KK *WML2
KM WEST BASIN, WEST OF SHAUMBER ROAD
BA  .0428
PB 3.00
Ls e 935
up  e.142
w
KK *WSHAS
KM WEST BASIN, SHAUMBER ROAD
BA  .0037
P8 3.00
LS e 98.0
UD  ©.886
*
HEC-1 INPUT
51/ FORRE. DUUCT JU: JOR VSN LT Gaveern Torernen IO IO 10
KK *WC20
KM S OF EAGLE CANYON/SHAUMBER INTERSECTION
KM COMBINE WPF5, WML2, WSHAS
HC 3
*
KK *WPF4
BA  .0890
P8 3.00
Ls 8 94.0
un  @.087
*
KK *HSHA4
BA  .0022
PB 3.0
LS e  98.0
U e.esl
*
KK RCPS
KM COMBINES *WC2@, *WPF4 AND *WSHA4
HC 3

page 4
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225
226
227
228

229
230
231
232
233
234
235

236
237
238
239
248
241
242

LINE

243
244
245
246
247
248
249

250
251
252

253
254
255
256
257
258
259

260
261
262
263
264
265
266

267
268
269
27¢
271
272
273

274
275
276
277
278
279

LINE

280
281
282
283

284
285

KK
KM
KM
RD

KK
Kd
KM
Ko
BA
LS
up

KK
KM
KM
Ko
BA
LS
up

PRO
RRCPG
ROUTE CP6 TO CP7
LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
1751 .e37 .248 ] TRAP 50 2

*QFF1
REFERENCED FROM THE "DB1" STUDY
DISCHARGES INTO DETENTION BASIN “DB1"
3
.4291
9 86.8
0.419

*OFF2
REFERENCED FROM THE “DB1" STUDY
DISCHARGES INTO DETENTION BASIN "DBL”
3
0413
e 81.8
0.154

HEC-1 INPUT

verseedlisiieei2iaiin, Bavesans Aiveenne Sicenees Geurennn Teeennnn Buviaran 9. 1e

*OFF3
REFERENCED FROM THE "DB1" STUDY
DISCHARGES INTO DETENTION BASIN "DB1"
3
.0259
] 88.0
0.11¢

*DUMMY
COMBINE OFF1, OFF2, AND OFF3
3

*OFF4
REFERENCED FROM THE “DB1" STUDY
DISCHARGES INTO DETENTION BASIN “DB1"
3
.0581
2 88.@
9.134

*OFF5
REFERENCED FROM THE “DB1" STUDY
DISCHARGES INTO DETENTION BASIN "DB1"
3
.2569
°] 88.9
9.416

*OFF6
REFERENCED FROM THE "DBL" STUDY
DISCHARGES INTO DETENTION BASIN "DB1"
3
.9399
] 88.9
9.118

*ON1
REFERENCED FROM THE "DB1" STUDY
DB1 BASIN
.9261
Q 94.0
9.115

HEC-~1 INPUT

ID,.eene

*pB1
REFERENCED FROM THE "DBL" STUDY
COMBINE DUMMY, OFF4, OFF5, OFF6 AND ON1
5

*RDB1
REFERENCED FROM THE "DB1" STUDY
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PAGE




286
287
288
289
29¢
291

292
293
294
295
296

297
298
299
309
301

302
383
304
305
306

397
308
309

310
311
312
313
314
315

LINE

316
317
318
319
320
321

322
323
324

325
326
327
328
329
330

331
33z
333
334
335
336

337
338
339
340
341
342

343
344
345
346
347
348

RS
SA
SE
sQ
SE

Km
BA
LS
un

KK
KM
BA
LS
un

KK
KM
BA
LS
up

KK
Kn
HC

KK
KM
BA
PB
LS
up

10

KK
KM
BA
PB
Ls
uo

KK
KM
HC

KK
KM
BA
PB
LS
up

KK
KM
BA
PB
LS
up

KK
KM
BA
PB
Ls
up

KK
KM
BA
PB
LS
up

PRO
OUTLET = 24" ORIFICE @ INVERT ELEVATION = 3013.8-FT
1 ELEV 3025.5
4.58 5.63 5.81 6.00 6.19 7.17 7.61 8.31
3025.5 3027 3028 2029 3030 3035 3037 3040
49.7 60.6 70.8 74.5 1436.0 3920.5 7136.3
3025.5 3030 3035 3037 340 3043 3046

*SML
DISCHARGES INTO OUTLET CHANNEL
.0099
0 94.9
8.966

*SM2
DISCHARGES INTO OUTLET CHANNEL
.60877
2 94.0
9.189

*SM3
SWALE FLOW
.8832
2] 94.0
0.077

DUMMY
COMBINES *RDBL, *SM1, *SM2 AND *SM3
4

*WLAA
BASIN WEST OF PARCEL 2.16
.8125
3.0e
] 9z2.e
0.1e6

HEC-1 INPUT

*ON1D
PARCEL 2.16
.0222
3.90

2] 92.8
9.099

DUMMY
COMBINES CP6, *RDBL, *WL4A AND *ON1D
4

EX3b
QFFSITE BASIN
.0268
3.00
-] 88.0
8.100

EX7
QOFFSITE BASIN
,0296
3.02
2] 88.0
9.136

STRS
STREET BASIN
,8845
3.00
2] 98.9
0.120

STR7
STREET BASIN
.0017
3.00
[2] 98.8
@.100

Page 6
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349
350
351

LINE

352
353
354
355

356
357
358
359
36@
361

362
363
364
365
366
367

368
369
372

371
372
373
374
375
376

377
378
379
380
381
382

383
384
385
386
387
388

LINE

389
399
391
392

393
394
395

396
397
398

399
4006
4901

402

KK
KM
HC

0

p 0]

PRO

CP7
COMBINES *RDB1, *WLAA, *ONiD, EX3b, EX7, STRS AND STR7
5

HEC-1 INPUT

..... [ U FUT: ORI TONPIE: POPIRN SN STTTRTTY: PR TRRRE: NP -}

RCP7
ROUTE CP7 TO CP8

LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
1155 .026 .040 [} TRAP 50 2

EX8
QFFSITE BASIN
.e130
3.ee
] 88.¢
9.143

STR6
STREET BASIN
0088
3.00
-] 28.9
9.120

P8
COMBINES CP7, EX8 AND STRG
3

*OFF3
REFERENCED FROM THE "SMITH'S" STUDY
3.00
8012
2 86.2
0.100

2
REFERENCED FROM THE "SMITH'S" STUDY
3.00
.e154
[°] 86.0
0.089

*IQFF4
REFERENCED FROM THE "SMITH'S" STUDY
3.00
.0062
[} 86.2
0.100

HEC-1 INPUT

....... W N TN PN - SR - PPN ST TS TN : PR B L

*PARK
REFERENCED FROM THE “SMITH'S"™ STUDY
COMBINES IOFF4, OFF3, D2

3 .

cro
COMBINES CP8 AND *PARK
2

DIVl
CULVERT CROSSING FLOW INTO PARCEL 2.86
DIVl

RCP3
COMBINES DIVL AND CP9
2

SCHEMATIC DIAGRAM OF STREAM NETWORK
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INPUT
LINE

NO.

29

51

55

62

66

73

79

84

93

99

105

108

114

120

126

132

135

143
141

146

152

158

162

168

172

178

181

187

(V) ROUTING

(.) CONNECTOR

*OFF7
*OFF8
Lo TOUO
. *OFF9
P28 inuiis e
*OFF10
Lv:7 J
v
v
*RDB2
EXL
CPliiininnen.
EX9
CP2uiuuvvanenes
EX6b
D1
cP3

(-~->) DIVERSION OR PUMP FLOW

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

*ON2

PRO

. EXS
——————— > DIVl
STR4
EX3a
v
A
REX3a
EX2
v
v
REX2
. STR3
o Ceeireerreseeas

EX6a

Page 8




190

196

202

212

217

222

225

229

236

243

258

253

260

267

274

288

284

292

297

302

307

318

316

322

325

331

337

343

349

PRO

*WPFS
#WML2
FUSHAS
HUC2B. s e eeevreeaaneerecnnans
WPF4
*USHAS
ROPG. o eeeeeeiriiaeaneis
v
v
RRCP6
*OFFL
*OFF2
*OFF3
DUMHY e v eeeeassneeeeene
| . *OFF4
*OFFS
*OFF6
. #ONL
. ADBL. v et ttesnerenetne e erneara i tranarnaeenas .
v
v
*RDB1
. *SM1
*SHM2
*SM3
DUMMY oo v e
HLAA
. . *ON1D
EX3b
EX7
. STRS
. STR7
CPTeenrrnnn, TS U U OO URTO U




352

356 . .

362
368
371
377
383 :
389
393

398 .
396

399

PRO

v
v
RCP7
EX8
STRG
CPBeoerevnannes e
. *OFF3
D2
+I0FF4
. ABARK e+ e eenereneeenenns
e IR
O S— DIVL
DIV1
RCP3.vernennen .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
LR

R R

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE  12]AN18 TIME

(HEC-1)

17:18:35

* ok K K ® % *

SLATER HANIFAN GROUP

NINETY-FIVE MANAGEMENT, LLC.

SKYE CANYON INFRASTRUCTURE PHASE 3B & 3C
TECHNICAL DRAINAGE STUDY

DRAINAGE CONDITION -- PROPOSED CONDITION
RETURN PERIOD -~www--- 109 & 10-YEAR
DISTRIBUTION -- - 6-HOUR SDN3
PROJECT NO, wwwmewaun 0OLY1609,000
FILENAME --~-=cwwwwa- PRO.H1

DATE
MODELED BY ---------- ETM

RATIO
108-YR 1.00
10-YR 8.54

RETURN PERIOD

SIX HOUR DEPTH-AREA REDUCTION FACTORS
DRAINAGE AREA (MIN2)  DARF

0.00-0.49
9.58-0.99

1.80-1.99

26 I0 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT ]

QSCAL o.

1T HYDROGRAPH TIME DATA

NMIN S

IDATE 1 Q

ITIME 0009

NQ 300

NDDATE 2 ]

NDTIME 2055

ICENT 19

9.990
9.975
©.3950

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

Page 10

X K K X K N *

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

% K oKX F K %

Hok ko




PRO

(AC-ET) 4. 4. 4. 4,
CUMULATIVE AREA = .04 SQ MI
234 Aok ok *dok ARk
HYDROGRAPH AT STATION  *OFF6
FOR PLAN 1, RATIO = .95
TOTAL RAINFALL =  2.85, TOTAL LOSS =  1.16, TOTAL EXCESS =  1.69
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CF5) (HR)
(CES)
+ 58. 3.58 . 2. 2. 2.
(INCHES) 1.685 1.685 1,685 1.685
(AC-FT) 4, 4, 4. 4,
CUMULATIVE AREA = .@4 SQ MI
ok EEL] ek *F %k *¥k
HYDROGRAPH AT STATION  *OFF6
FOR PLAN 1, RATIO = .54
TOTAL RAINFALL =  1.62, TOTAL LOSS = .95, TOTAL EXCESS = .67
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
+ 24, 3.58 3. 1. 1. 1,
(INCHES) 670 .678 .670 .670
(AC-FT) 1. 1. 1. 1,
CUMULATIVE AREA = .04 SQ MI
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5
1.00 .99 .98 .95 .54
HYDROGRAPH AT
+ *OFF7 .ol 1 FLOW 9, 9. 9. 9. 4.
TIME 3.58 3,50 3,50 3.50 3.50
HYDROGRAPH AT
+ *OFF8 .21 1 FLOW 244, 241. 236. 227. 93.
TIME 3.75 3.75 3.75 3.75 3,75
2 COMBINED AT
+ *Cp2 .22 1 FLOW 243. 245, 240. 232, 95.
TIME 3.75 3.75 3.75 3.75 3.75
HYDROGRAPH AT
+ *OFF9 .11 1 FLOW 153, 151. 148. 142, 58,
TIME 3.58 3.58 3.58 3.58 3.67
2 COMBINED AT
. *Cp2a .33 1 FLOW 395, 390. 182. 368. 148,
TIME 3.67 3.67 3.67 3.67 3,67
HYDROGRAPH AT
+ *OFF10 .65 1 FLOW ses. 501. 490. 472, 191,
TIME 4.08 4.08 4.08 4.08 4.08
HYDROGRAPH AT
+ *ON2 .03 1 FLOW &6. 65. 64. 62. a1,
TINE 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ *DB2 1.61 1 FLOW 774. 763. 746. 719, 290,
TIME 3.83 3.83 3.83 3.83 3.83
ROUTED TO
+ *RDB2 1.01 1 FLOW 86. 86. 85. 84, 64.
TIME 5.83 5.83 5.83 5.58

5.83

*% PEAK STAGES IN FEET **
1 STAGE 3010.16 3003.97 3009.63 3009.98 2995.64
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+

+

+

+

+

+

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

+

+

5 COMBINED AT

HYDROGRAPH AT

+

DIVERSION TO

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

ROUTED TO

+

HYDROGRAPH AT

+

+

ROUTED TO

HYDROGRAPH AT

+

-

+

+

+

+

4 COMBINED AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

EX1

STR2

Cp1

EX9

STRL

EX4

EXS5

cp2

EX6b

DIVl

D1

S5TR4

EX3a

REX3a

EX2

REX2

STR3

cPa

EX6a

cP3

*WPFS5

WML2

.61

.13

.02

.81

.85

.07

27

.05

.85

.85

.01

.02

.02

.89

.09

.09

W12

.97

.25

.09

.04

TIME

FLOW
TIME

FLOW
TIME

FLOR
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

5.83

163.
3,58

13.
3.56

230,
3.58

21.
3.75

12,
3.50

78.
3.58

87.
3.67

415.
3.58

68.
3.67

34,
3.67

34,
3.67

16.
3.50

35.
3.58

34,
3.75

139.
3.58

134.
3.67

189.
3.67

89.
3.67

3e3.
3.67

3.59

78.
3.58

161.
3,58

13.
3.50

227.
3.58

21,
3.75

i2.
3.5

69.
3.58

85.
3.67

409.
3.58

&7.
3.67

34.
3.67

34.
3.67

16.
3.50

34,
3.58

33.
3.75

137.
3.58

131.
3.67

176.
3.67

88.
3.67

298.
3.67

77.
3.58

PRO
5.83

157.
3.58

13.
3.5

224.
3.58

21.
3.75

12,
3.50

68.
3.58

84.
3.67

4982,
3.58

66.
3.87

33.
3.67

33.
3.67

16.
3.5

34,
3.58

32.
3.75

134,
3.58

128.
3.67

173.
3.67

86.
3.67

292,
3.67

1.
3.5e

76.
3.58
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5.83

152,
3.58

12.
3.50

217,
3.58

20.
3.75

12,
3.50

65,
3.58

81,
3.67

389,
3.58

63,
3.87

32.
3.67

3z,
3.67

15.
3.59

32.
3.58

31.
3.75

123.
3.58

124,
3.67

166.
3,67

83.
3.67

281,
3.67

74.
3.58

27,
3.67

33.
3.67

184,
3.58

26,
3.67

13.
3.67

13,
3.67

13.
3.58

13.
3.83

53,
3.58

51,
3.75

69,
3.75

34,
3.67

113,
3.75

36.
3.58




+

+

3+

+

+

+

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

3 COMBINED AT

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

+

+

+

+

+

5 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

+

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

+WSHAS
*NC20
*WPE4
*+SHAG
RCPG
RRCPG
*OFFL
*OFF2
*OFF3
DUMMY
*OFF4
*OFF5
*OFF6
o
#DB1

*RDB1

*SM1
*SM2
*SM3
DUMMY

*WL4A

.00

.@5

.81

.00

.06

.06

.43

.94

.03

.58

.06

.26

.04

.03

.88

.88

.81

.91

.00

.90

.ol

1 FLOW 8. 8.
TIME 3.5¢ 3.5¢
1 FLOW 86. 85,
TIME 3.58 3.58
1 FLOW 19. 18.
TIME 3.50 3.58
1 FLOW 6. 5.
TIME 3.50 3,50
1 FLOW iee. 105.
TIME 3.50 3.5¢
1 FLOW 102, 191.
TIME 3.58 3.58
1 FLOW 399. 393.
TIME 3.83 3.83
1 FLOW 49, 48.
TIME 3.58 3.58
1 FLOW 41, 40,
TIME 3.50 3.50
1 FLOW 441. 435,
TIME 3.83 3.83
1 FLOW 99, 83,
TIME 3.58 3.58
1 FLOW 252, 248.
TIME 3.83 3.83
1 FLOW 62. 62.
TIME 3.58 3.58
1 FLOW 49, 49.
TIME 3.5@ 3.50
1 FLOW 785. 774.
TIME 3.75 3.75
1 FLOW 71. 71.
TIME 5.58 5.58

** PEAK STAGES IN FEET **
1 STAGE 3035.28 3035.13

TIME 5.67 5.58
1 FLOW 20. 20.
TIME 3.50 3.5
1 FLOW 15. 15.
TIME 3.5 3.508
1 FLOW 7. 7.
TIME 3,590 3.50
1 FLOW 95. 94,
TIME 3.5¢ 3.50
1 FLOW 23. 23.
TIME 3.50 3.5

PRO

83.
3.58

18.
3.50

103.
3.5

99.
3.58

385.
3.83

47.
3.58

39.
3.58

425,
3.83

87.
3.58

243,
3.83

60.
3.58

48,
3.5

757.
3.75

71.
5.58

3.50

81,
3.58

18.
3.50

108.
3.50

96.
3.67

370.
3.83

45.
3.58

38.
3.58

499.
3.83

84.
3.58

234,
3.83

58.
3.58

46,
3.58

729,
3.75

78.
5.58

3034.91 3034.53

5.58

19.
3.50

14,
3.58

3.5¢

93.
3.50

22.
3.5@

page 42

5.58

19.
3.50

14,
3.5@

92.
3.50

21.
3.58

48.
3.67

143,
3.92

14.
3.58

16.
3.58

158,
3.83

35.
3.58

94,
3.83

24,
3.58

23,
3.58

288,
3.83

57.
5.42

3028.62
5.42

10,
3.50

70.
3.5

1e.
3.50




HYDROGRAPH AT

+ *ON1D
4 COMBINED AT
+ DUMMY
HYDROGRAPH AT
+ EX3b
HYDROGRAPH AT
+ EX7
HYDROGRAPH AT
+ STRS
HYDROGRAPH AT
+ STR7
5 COMBINED AT
+ o7
ROUTED TO
+ RCP7
HYDROGRAPH AT
+ EX8
HYDROGRAPH AT
+ STR6
3 COMBINED AT
+ P8
HYDROGRAPH AT
+ *OFF3
HYDROGRAPH AT
+ *D2
HYDROGRAPH AT
+ *IOFF4
3 COMBINED AT
+ *PARK
2 COMBINED AT
+ cP9
HYDROGRAPH AT
+ DIVl
2 COMBINED AT
+ RCP3
1

ISTAQ ELEMENT

FOR PLAN = 1 RATIO=
REX3a MANE

.82

.99

.83

.e3

.09

.08

85

.85

.01

.01

.28

.08

.02

.01

.02

.10

.09

.19

DT

(MIN)

.00
4.25

PRO

FLOW 42. 41. 49. 39, 18.
TIME 3.59 3.50 3.50 3.50 3.59
FLOW 251. 248. 245. 239, 139.
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 44, 43, 42, 41, 17.
TIME 3.5¢ 3.5 3.50 3.50 3.50
FLOW 46, 45, 44, 43. 18.
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 1e. i0. 9. ER 5.
TIME 3.59 3.58 3.5 3.50 3.5@
FLOW 4. 4. 4, 3. 2,
TIME 3.50 3.50 3.5 3.50 3.5
FLOW 350. 346. s, 331, 179,
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 348. 346. 337. 329, 175.
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 20. 20, 19, 19. 8.
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 15. 1s. 18. 18. 1e.
TIME 3.5 3.58 3.5 3.50 3.58
FLOW 385. 383. 373, 363, 191.
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 2. 2. 2, 2, 1.
TIME 3.59 3.50 3.59 3.590 3.50
FLOW 24, 24, 23, 23, 9.
TIME 3.5 3.50 3.58 3.58 3.5
FLOW 9. 9. 9. 9. 3.
TIME 3.59 3.5 3.59 3,59 3.58
FLOW 36. 35. 34, 33. 13.
TIME 3.50 3.50 3.50 3.5¢ 3.50
FLOW 417, 414, 484, 393, 203.
TIME 3.58 3.58 3.58 3.58 3.58
FLOW 34, 34, 33. 32. 13.
TIME 3.67 3.67 3.67 3.67 3.67
FLOW 448, 445, 434. 422. 215.
TIME 3.58 3.58 3.58 3.58 3.58

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

PEAK  TIME TO VOLUME )3 PEAK  TIME TO VOLUME
PEAK PEAK

(CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

33.59  225.25 1.82 5.08 33.54  225.00 1.83

CONTINULTY SUMMARY (AC-FT) - INFLOW= ,2148E+01 EXCESS= .000QE+@0 OUTFLOW= .2158E+@1 BASIN STORAGE= .5977£-02 PERCENT ERROR=

FOR PLAN = 1 RATIO=
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REX3a

MANE

4.25

33.17

225.25

PRO

1.80 5.00 33.11 225.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,2117E+@1 EXCESS= .@G@0E+00 OUTFLOW= .2126E+@1 BASIN STORAGE=

FOR PLAN
REX3a

= 1 RATIO=
MANE

.ee
4.25

32,53

225.25

1.76 5.40 32.46 225.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2070E+81 EXCESS= .0000E+60 OUTFLOW= .2079E+01 BASIN STORAGE=

FOR PLAN
REX3a

=1 RATIO=
MANE

.00
4,25

31.46

225.25

1.69 5.60 31.37 225.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1992E+@1 EXCESS= .0006E+0@ OUTFLOW= .2800E+81 BASIN STORAGE=

FOR PLAN
REX3a

CONTINULITY SUMMARY

FOR PLAN
REX2

CONTINUITY SUMMARY

FOR PLAN
REX2

CONTINUITY SUMMARY

FOR PLAN
REX2

CONTINVITY SUMMARY

FOR PLAN
REX2

CONTINUITY SUMMARY

FOR PLAN
REX2

CONTINUITY SUMMARY

FOR PLAN
RRCP&

CONTINUITY SUMMARY

FOR PLAN
RRCPE

CONTINUITY SUMMARY

FOR PLAN
RRCPS

= 1 RATIO=
MANE

.09
4.25

12.98

225.25 .67

5.0 12.83 230.00

(AC-FT) - INFLOW= .7998E+@0 EXCESS= .Q0BQE+80 QUTFLOW= .7974E+00 BASIN STORAGE=

= 1 RATIQ=
MANE

.89
4.00

133.81

220.00

1.82 5.68 133.81 220.00

(AC-FT) - INFLOW= .8797E+01 EXCESS= .0Q00E+00 OUTFLOW= _8816E+01 BASIN STORAGE=

= 1 RATIO=
MANE

.80
4.5

132.77

220.50

1.79 5.080 i31.11 220.00

(AC-FT) - INFLOW= .8670E+@1 EXCESS= .08@0E+80 OUTFLOW= .B692E+01 BASIN STORAGE=

= 1 RATIQ=
MANE

.09
4.50

129.94

220,50

1.75 5.60 128.27 2720.00

(AC-FT) ~ INFLOW= .8477E+Q1 EXCESS= .0080E+20 OUTFLOW= ,B84S9E+81 BASIN STORAGE=

= 1 RATIO=
MANE

.00
4.50

125.21

220.50

1.69 5.00 123.54 220.00

(AC-FT) - INFLOW= .8157E+@1 EXCESS= ,00BOE+8@ OUTFLOW= .8178E+01 BASIN STORAGE=

= 1 RATIO=
MANE

.6e
4.25

50.85

225.25

.67 5.00 50.74 225.00

(AC-FT) - INFLOW= .3236E+01 EXCESS= .B0Q0E+00 QUTFLOW= .3245E+01 BASIN STORAGE=

= 1 RATIO=
MANE

.09
4.20

104.92

216.0¢

2,35 5.00 1e2.13 215.00

(AC-FT) - INFLOW= .7297E+@1 EXCESS= .0000E+0@ OUTFLOW= .7311E+81 BASIN STORAGE=

= 1 RATIO=
MANE

.60
4.00

103.68

216.00

2.32 5.00 100.90 215.00

(AC-FT) - INFLOW= .7207E+Q1 EXCESS= .Q000E+00 DUTFLOW= ,7221E+@1 BASIN STORAGE=

= 1 RATIO=
MANE

.60
4.00

101.83

216.08

2,28 5.6 99.07 215.09

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7072E+81 EXCESS= .@000E+0@ OUTFLOW= .7886E+81 BASIN STORAGE=

FOR PLAN
RRCP6

CONTINUITY SUMMARY

= 1 RATIOs
MANE

.00
4.60

98.74

216.08

2.21 5.092 96.01 220.09

(AC-FT) ~ INFLOW= .6848E+Q1 EXCESS= .@@@BE+@6 OUTFLOW= ,56B62E+@1 BASIN STORAGE=
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1.80

.5950E-02 PERCENT

1.76

.5909E-02 PERCENT

1.69

.5840E~02 PERCENT

.68

A816E-02 PERCENT

1.82

.5261€-02 PERCENT

1.80

.6292E-02 PERCENT

1.76

+6239E-02 PERCENT

1.69

.615Q0E-02 PERCENT

.67

4278E-82 PERCENT

2.35

.3372E-02 PERCENT

2.32

.3355E-02 PERCENT

2,28

.3329E-92 PERCENT

2.21

.3284E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=




FOR PLAN
RRCPE

CONTINUITY SUMMARY

FOR PLAN
RCP7

CONTINUITY SUMMARY

FOR PLAN
RCP7

CONTINUITY SUMMARY

FOR PLAN
RCP7

CONTINUITY SUMMARY

FOR PLAN
RCP7

CONTINUITY SUMMARY

FOR PLAN
RCP7

CONTINUITY SUMMARY

= 1 RATIO=
MANE

.08
4.75

49.57
{AC-FT) - INFLOW= .3259E+01 EXCESS=

=1 RATIO=
MANE

.29
2.49

348.96
(AC-FT) - INFLOW= .1376E+Q3 EXCESS=

= 1 RATIO=
MANE

.ee
2.50

346.37
(AC-FT) - INFLOW= ,1369E+@3 EXCESS=

.00
2,51

= 1 RATIO=
MANE

337.30
(AC-FT) - INFLOW= ,1368E483 EXCESS=

.00
2.54

=1 RATIO=
MANE

329.55
{AC-FT) - INFLOW= .1345E+03 EXCESS=

N
3.06

=1 RATIO=

MANE 177.37

(AC-FT) - INFLOW= ,1134E+@3 EXCESS=

ik NORMAL END OF HEC-1 ‘i

218,

214,

215,

213.

215.

217.

59 1.

.6000c+008

42 2.

.0GBRAE+2D

16 2.

.0B00E+00

.0000E+00

68 2.

.Q00QE+20

24 2,

. 0OROE+00

.42

PRO

25 5.00 48,27 220,00

OUTFLOW= .3268E+91 BASIN STORAGE=

45 5.00 347.69 215.00

OQUTFLOW= .1376E+@3 BASIN STORAGE=

43 5.0¢ 345,92 215.00

OUTFLOW= .1369E+03 BASIN STORAGE= .

5.09 336.99 215.20

QUTFLOW= .1360F+@3 BASIN STORAGE=

39 5.60 328.5@ 215.00

QUTFLOW= .1345E+83 BASIN STORAGE=

o1 5.00 174.66 215.09

QUTFLOW= ,1134£+03 BASIN STORAGE=

Page 45

1.65

.2877E-82 PERCENT ERROR=

2.45

.GOBBE+Q8 PERCENT ERROR=

2.44

0B00E+80 PERCENT ERROR=

2.42

.0000E+D0 PERCENT ERROR=

2.39

.@080E+00 PERCENT ERROR=

2.01

.0000E+0@ PERCENT ERROR=

-.4

.0







INT

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

® * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 603 SECOND STREET *
* * ¥ DAVIS, CALIFORNIA 95616 *
* RUN DATE  @6FEBL8 TIME 16:05:29 * * (916) 756-1104 *
* * * *
* ERAKEROK

X X OXOOXXXX XXHXX X

X X X X X XX

X X X X X

0000 XXXX X XXXXX X

X X X X X

X X X X X X

X X000 XXX XXX

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

LINE

*k¥ CREE **%

VWENAWAWNR

NMNNNNNNDNNBRD P B R e
SUBGERBRNESEENRGREERES

25
30
31
32
33
34
35
36
37
38
39
49
41
42
43

A5
46
47
48
49

HEC-1 INPUT PAGE
0.......  FUU SN SOUODPEN. SIS ST 6uvvirreTuennnn K: FOUN - T 18
*DIAGRAM
D SLATER HANIFAN GROUP
b5} NINETY-FIVE MANAGEMENT, LLC.
10 SKYE CANYON INFRASTRUCTURE PHASE 38 & 3C
10 TECHNICAL DRAINAGE STUDY
n
0 DRAINAGE CONDITION -- INTERIM CONDITION
1 RETURN PERIOD --=-v=- 100 & 10-YEAR
) DISTRIBUTION - -~ 6-HOUR SPN3
D) PROJECT NO. ~ -~ OLY1669.000
) FILENAME -- - INT.HL
i) DATE ~-=-- - JANUARY 2018
) MODELED BY ---—------ ETH
0}
n RETURN PERIOD RATIO
) 160-YR 1.00
) 18-YR .54
0
™ SIX HOUR DEPTH-AREA REDUCTION FACTORS
) DRAINAGE AREA (MIA2)  DARF
) 0.00-0.49 .998
) 8.50-2.99 8.975
) 1.00-1,99 9.950
i)
10
T 5 [ ) 300
10 5 ) )
w 5 @ o
JR  PREC  1.e8  ©.99 9.975 .95 .54
*
KK *OFF7
KM  REFERENCED FROM THE "DB2" STUDY
KM  DISCHARGES INTO DETENTION BASIN "D82"
P8 3.00
PC ® ©.020 6.057 0.870 0.087 @.108 ©.124 0.13¢ ©.138 ©.138
PC  ©.130 ©.130 ©.13¢ ©.133 .14 0.142 @.148 0.158 ©.172 0.181
PC  9.190 ©.197 ©.199 ©0.200 0.201 ©0.204 ©.214 ©0.229 ©6.241 0.249
PC  ©.251 ©0.256 ©.276 ©.278 ©.281 0.283 8,295 0.322 ©.352 0.489
PC  ©.499 ©0.592 ©.716 ©.744 ©.781 0.812 @.819 ©.835 0,851 ©.856
PC  9.860 ©.868 0.876 ©.888 ©.910 0.926 0.937 0.958 8.976 0.976
PC  ©.982 ©.985 ©.987 ©.989 ©.390 ©.993 ©.993 0.994 ©.995 ©.998
PC  0.998 ©.999 1
BA  .0058
LS e 88.0
up ©.100
M
KK *OFFS
KM  REFERENCED FROM THE "DB2”" STUDY
KM DISCHARGES INTO DETENTION BASIN "DB2"
KO 3
BA  .2122
LS ®  88.0

HEC-1 INPUT PAGE
Page 1




LINE B0 T 2i0aveee 3oieie. L - N TR Y S b JAFRN | S 18
58 up  @.299
*
51 KK *Cp2
52 KM  REFERENCED FROM THE “DB2“ STUDY
53 KM  COMBINE OFF7, AND OFF8
54 HC 2
*
55 KK *QFF9
56 KM  REFERENCED FROM THE “DB2" STUDY
57 KM  DISCHARGES INTO DETENTION BASIN “DB2"
58 Ko 3
59 BA .1137
60 3 Q 88.0
61 up  e.zee
*
62 KK *CP2a
63 KM  REFERENCED FROM THE "DB2" STUDY
64 KM  COMBINE CP2, AND OFF9
65 HC 2
*
66 KK *0OFF1@
67 KM  REFERENCED FROM THE "DB2" STUDY
68 KM  DISCHARGES INTO DETENTION BASIN "DB2"
69 KO 3
70 BA  .6502
71 Ls Q 88.0
72 up e.613
*
73 KK *ON2
74 KM  REFERENCED FROM THE "DB2" STUDY
75 KM  DB2 BASIN
76 BA .0315
77 LS 2] 24.0
78 up 6.e83
*
79 KK *DB2
8@ KM REFERENCED FROM THE "DB2" STUDY
8l KM  COMBINE CP2a, OFF1@ AND ON2
82 Ko 1
83 HC 3
*
34 KK *RDB2
85 KM  REFERENCED FROM THE "DB2" STUDY
86 KM  OUTLET = 25" ORIFICE @ INVERT ELEVATION = 2984.21-FT
87 KO 1
88 RS i ELEV 2992.8
89 sV .00 2.34 7.60 24.30 46,28 73.78 187.11 146.75 193.03
se SE 2992.@ 2993.0 2995.¢ 3000.@ 3005.0 3010.¢ 3015.¢ 3020.0 3625.0
1 HEC-1 INPUT PAGE 3
LINE 10 NP o...... 2000, P [ PUNPIRN PN [P I : J 9.unes 1e
91 SQ 9.00 44.44 51,85 64.7¢ 83,84 99.36 520.3 3465.5 7888.4
92 SE 2992.9 2993.¢ 2995.0 3000.0 3009.0 3018.8 3019.0 3922.9 3025.9
*
93 KK EX1
94 KM  OFFSITE BASIN
95 BA .1063
96 PB 3.00
97 LS 2] 88.9
.98 ub 0.144
*
99 KK STR2
180 KM STREET BASIN
101 BA .8061
102 PB 3.00
103 LS 8 98.8
104 up  e.102
*
105 KK cP1
106 KM  COMBINES *RDB2, EX1 AND STR2
197 HC 3
*
KK 5.01
KM ONSITE BASIN
BA  .0292
P8 3.00
LS Q 95.9
us  0.976

Page 2




INT

114 KK 2.327
115 KM  ONSITE BASIN
116 BA .e01e
117 PB 3.00
118 LS 2] 84.0
119 ub  9.e89
*
120 KK CP2a
121 KM  COMBINES CP1, 5.01 AND 2,327
122 HC 3
*
123 KK EXS
124 KM  OFFSITE BASIN
125 BA .9187
126 PB 3.0
127 LS %) 88.e
128 ub 9.300
*
HEC-~1 INPUT PAGE 4
LINE 1) PRI h 2.i00has  J [ N Seveeees [P Tovenans PO IR )
129 KK STR1
138 KM  STREET BASIN
131 BA  .0860
132 P8 3.09
133 LS 7} 98.0
134 up  e.119
*
135 KK 2.32
136 KM  ONSITE BASIN
137 BA .0317
138 PB 3.00
139 Ls [} 95.0
140 uo  e.113
*
141 KK CP2b
142 KM  COMBINES CP2a, EX9, STR1 AND 2.32
143 HC 4
*
144 KK  2.e8b
145 KM ONSITE BASIN
146 BA 8303
147 PB 3.00
148 LS -] 95.0
149 up  e.1e5
*
158 KK Di
151 KM  DIVERT FLOW TO CONCENTRATION POINT RCP3
152 DT DIVi
153 DI e 1000
154 DQ ) 500
*
155 KK STR4
156 KM  STREET BASIN
157 BA  .0074
158 PB 3.00
159 LS e 98.9
160 up  9.1iee
*
161 KK EX3a
162 - KM  OFFSITE BASIN
163 BA  .0222
164 PB 3.00
165 LS ] 88.e
166 up  8.125
*
HEC~1 INPUT PAGE 5
LINE IDewcunns Teveenns IR | P 4., ... [T [- NN PRSI : PR D 19
167 KK  REX3a
168 KM ROUTE EX3 TO CP5
169 KM LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
170 RD 2623 832 .640 e TRAP 5@ 2
*
171 KK EX2
172 KM  OFFSITE BASIN
173 BA  .0%e8
174 P8 3.e0
175 LS [} 88.9
176 Up  8.145
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177
178
179
180

181
182
183
184
185
186

187
188
189

190
191
192
193
194
195

196
197
198
199
200
201

LINE

202
203
204
205
286
207

208
209
210

211
212
213
214
215
216

217
218
219
220
221
222

223
224
225

226
227
228
229
238

231
232
233
234

235
236
237
238
239
240

KM
KM
RD

KK
KM
BA
P8
LS
ub

KK
KM
HC

KK
KK
BA
PB
LS
ub

KK
KM
BA
PB
LS
up

i

KK
KM
BA
PB
LS
uo

KK
K
HC

KK
K
BA
PB
LS
ub

KK
KM
BA
PB
LS
up

KK
KM
HC

KK
KM
o7
DI

KK
KM
KM
RD

KK

BA
PB
Ls
uo

INT

REX2

ROUTE EX2 TO CP4

LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-5LOPE
2499 .831 .e48 ] TRAP 5@ 2

STR3
STREET BASIN
@844
3.00
[} 98.9
2.1e9

CP4
COMBINES EX3, STR4, EX2 AND STR3
4

2.097
ONSITE BASIN
.0017
3.00
2] 84.0
0.082

2.09
ONSITE BASIN
8455
3.00
Q 92.0
0.126

HEC-1 INPUT

....... b S R TR TP, T - S S : S S £

2.31
ONSITE BASIN
.80859
3.0
2] 84.9
0.876

CP3a
COMBINES CP4, 2.89T, 2.09 AND 2.31
4

2.08T7
ONSITE BASIN
.ee18
3,00
2] 84.0
0.077

2.08a
ONSITE BASIN
.0246
3.00
] 95.0
9.185

CP3b

- COMSINES CP3a, 2.68T AND 2.08a

4

D2
DIVERT FLOW TO CONCENTRATION POINT RCP2a
DIvV2

2] 317

14 84

RD2
ROUTE D2 1O CP1
LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S~SLOPE
1726 .ea4 .els 8 TRAP 10 ]

SVR1
ONSITE STREET BASIN
.8043
3.00
a 98.8
9.081
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LINE

241
242
243
244
245
246

247

248
"[e 249
\ 250
251
252

253
254
255
256
257
258

259
269
261
262
263
264

265
266
267

268
269
279

271
272
273
274

275
276
277
278
279
280

LINE

281
282
283
284
285
286

287
288
289

230
291
292
293
294
295

296
297
298
299
360
301

Ip

KK
KM
BA
PB
LS
uo

KK
KM
HC

KK
KM
HC

KK
KM
KM
RD

KK
KM
BA
;]
LS
ub

m

KK

BA
PB
LS
up

KK
KM
HC

KK

BA
PB
Ls
up

KK
KM
BA
PB
LS
ub

INT
HEC-1 INPUT

....... A SN Y . Y - DY TN A ST -

SVR2
ONSITE STREET BASIN
0188
3.60
2] 98.8
9.161

5.01b
ONSITE STREET BASIN
.0317
3.00
[ 95.0
9.083

2,32th
ONSITE STREET BASIN
.0010
3.00
2 84.0
9.094

2,32b
ONSITE STREET BASIN
.0387
3.00
] 95.0
9.131

CP2c
COMBINES 5.91b, 2.32Tb AND 2.32b
3

RCP1
COMBINES CP2b, CP2c, CP3b, SVR1 AND SVR2
5

RRCPL

ROUTE CP1 TO (P10

LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
2156 .030 .240 2] TRAP 45 3

*2.85a
ONSITE BASIN
10212
3.00
] 95.0
9.154

HEC-1 INPUT

....... R PR FUNY" JUN. TR - PRI ZETTITE : NN PP

*OFF11
OFFSITE BASIN
.9292
3.090
9 88.9
0.218

RCP1@
COMBINES CP1, 2.05a AND OFF11
3

*STR2
ONSITE STREET BASIN
.0024
3.00
2] 98.9
0.068

*STR3
ONSITE STREET BASIN
.0934
3.00
2] 98.0
8.974
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302
3e3
304
3e5
3e6
307

388
3e9
310
311
312
313

314
315
316

LINE

317
318
319
320
321
322

323
324
325
326
327
328

329
330
331

332
333
334
335
336
337

338
339
340

341
342
343
344
345
346

347
348
349
350
351
352

LINE

353
354
355
356
357
358

359
360
361
362

INT

KK *2,03
KM ONSITE BASIN

BA  .0273

PR 3.00

Ls e 95.0
Up  e.120

*

KK *2.04b

KM ONSITE BASIN

BA  .0020

PB 3.00

LS 2 84.9
uw  e.180

*

KK *cpa

KM COMBINES STR2, STR3, 2.83 AND 2.84b

HC 4
®

IDivaases ) U SR P Aoaerans PN [T Tovivens | S AN 1e

HEC-1 INPUT
KK %2.02
KM ONSITE BASIN
BA  .0279
PB 3.00
LS e  95.0
U e.121
*
KK *STR4
KM ONSITE STREET BASIN
BA  .0030
PB 3.0
LS e 98.0
up  @.102
*
KK *cps
KM COMBINES CP4, 2.62 AND STR4
HC 3
*
KK *OFF12
KM OFFSITE BASIN
BA .0128
PB  3.00
LS e 88.0
U  @.100
*
KK *RCP11
KM  COMBINES OFF12 AND CP3
HC 2
*
KK *WPFS
KM WEST BASIN, WEST OF SHAUMBER RD
BA  .0006
PB 3.0
LS e 86.9
up  0.852
*
KK *WML2

KM  WEST BASIN, WEST OF SHAUMBER ROAD
BA  .0428

PB 3.00
Ls e 935
U 8.142
*
HEC-1 INPUT
£ 1 NN  DOUOU RS SO SOPIOUN: RUTORN N Teveennn Burerins 9uiinn. 10
KK *WSHAS
KM WEST BASIN, SHAUMBER ROAD
BA  .0037
PE 3.80
Ls e 98.0
Up  e.086
*
KK *HC20

KM S OF EAGLE CANYON/SHAUMBER INTERSECTION
KM COMBINE WPF3, WML2, WSHAS

HC 3
*
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363
364
365
366
367

368
369
37¢
371
372

373
374
375

376
377
378
379

380
381
382
383
384
385
386

387
388
389
390¢
391
392

LINE

393

394
395
396
397
398
399
400

401
402
493

494
485
406
407
408
493
410

411
412
413
414
415
416
417

418
415
420
421
422
423
424

425
426
427
428
429
430

KK
KM
HC

KK
KM
KM
RD

KK
KM
KM
Ko
BA
LS
ub

KK
KM
KM
Ko
BA
LS

n

INT
*UPF4
6090
3.00

2.087

*WSHA4
.0022
3.00

9.e51

RCPE
COMBINES *WC28, *WPF4 AND *WSHA4
3

RRCP6

ROUTE CP6 TO CP7

LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
1751 .037 040 [°] TRAP 58 2

*OFF1
REFERENCED FROM THE "DB1" STUDY
DISCHARGES INTO DETENTION BASIN "DB1"
3
4281
-] 86.8
9.419

*OFF2
REFERENCED FROM THE “DBi" STUDY
DISCHARGES INTO DETENTION BASIN "D81"
3
8419
2 81.8
HEC-1 INPUT

cerseodisenons PR N T Saveiien [T SR [ AN Gernnn 10

*OFF3
REFERENCED FROM THE "DB1" STUDY
DISCHARGES INTO DETENTION BASIN “"DBL”
T3
0259

[} 88.9
2.110

*DUMMY
COMBINE OFF1, OFF2, AND QOFF3
3

*OFF4
REFERENCED FROM THE “DB1" STUDY
DISCHARGES INTO DETENTION BASIN "DB1”
3
.0581
2] 88.0
0.134

*QFF5

REFERENCED FROM THE "DBL" STUDY

DISCHARGES INTO DETENTION BASIN "DB1”
3

.2569
[} 88.9

0.4186

*OFF6
REFERENCED FROM THE "DB1" STUDY
DISCHARGES INTO DETENTION BASIN "DB1"
3
.0399
4 88.0
9.118

*ON1
REFERENCED FROM THE "DB1" STUDY
DB1 BASIN
0261
] 94.8
0.115

Page 7

PAGE 11




TINT

HEC-1 INPUT PAGE 12
LINE ID....... 1o..... 2iieiena PN booens - PP 6..... I RO Boeiiian |- 10
431 KK *DB1
432 KM  REFERENCED FROM THE "DB1" STUDY
433 KM COMBINE DUMMY, OFF4, OFF5, OFF6 AND ON1
434 HC 5
*
435 KK  *RDB1
436 KM REFERENCED FROM THE "DBL” STUDY
437 KM OUTLET = 24" ORIFICE @ INVERT ELEVATION = 3013.8-FT
438 RS 1 ELEV 3825.5
439 SA  4.58 5.63 5.81 6.80 6.19 7.7 7.6 8.31  9.80  9.69
449 SE 3025.5 327 3628 3029 3630 335 3037 3640 3043 3045
441 sQ  49.7 6.6 7.8 74,5 1436.8 3920,5 7136.3
442 SE 3025.5 3030 3035 3037 3040 3043 3046
*
443 KK *sil
442 KM DISCHARGES INTO OUTLET CHANNEL
445 BA  .0898
445 Ls 8 948
447 U  ©0.966
*
448 KK stz
449 KM  DISCHARGES INTO OUTLET CHANNEL
450 BA  .0077
451 Ls o 940
452 U 8.169
*
453 KK *sM3
454 . KM SWALE FLOW
455 BA  .0032
456 Ls o 94.0
457 up 8.977
*
458 KK DUMMY
459 KM COMBINES *RDB1, *SM1, *SM2 AND *SM3
460 HC 4
*
461 KK *WLAA
462 KM BASIN WEST OF PARCEL 2.16
463 BA .6125
464 PE 3.00
465 Ls o 92.0
466 U 8.106
*
HEC-1 INPUT PAGE 13
LINE 1) DO TovevovsZivnenss [ PN [ PN Siivenas Biverann Tiveennn : FP Q... 10
467 KK *ON1D
468 KM PARCEL 2.16
469 BA .0222
479 PB 3.00
471 Ls e 92.0
472 U 8.099
*
473 KK DUMMY
474 KM  COMBINES CP6, *RDB1, *WL4A AND *ON1D
475 HC 4
. . *
476 KK EX3b
477 KM  OFFSITE BASIN
478 BA 0268
479 PB 3.00
480 Ls o  88.8
481 up  9.180
*
482 KK EX7
483 KM  OFFSITE BASIN
484 BA .0296
485 PB 3.00
486 LS ¢ 88.0
487 up  ©.136
*
488 KK STRS
489 KM  STREET BASIN
49@ BA 0045
491 PB 3,60
492 LS o 98.0
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433

494
495
496
497
498
499

See
501
502

LINE

503
504
585
506

507
508
509
518
511
512

513
514
515
516
517
518

519
52¢
521

522
523
524
525
526
527

528
529
530
531
532
533

534
535
536
537
538
539

LINE

540
541
542
543

544
545
546

547
548
549

558
551
552

KK
KM
BA
PB
LS
up

KK
Km
HC

I

KK
KM

10

KK
K

HC

KK
KM
HC

KK
K
DR

KK
KM
HC

INT
0.100

STR7
STREET BASIN
8017
3.00
2] 98.9
0.100

cp7
COMBINES *RDB1, EX3b, EX7, STRS AND STR7
5

HEC-1 INPUT

....... e B O O - PN ST TR TR T - MNP A U

RCP7

ROUTE CP7 TO CP8

LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
1158 .026 040 e TRAP 50 2

EX8
OFFSITE BASIN
.0130
3.00
] 88.0
9.143

STR6
STREET BASIN
6088
3.00

] 98.0
0.100

cpg
COMBINES CP7, EX8 AND STR6
3

*QFF3
REFERENCED FROM THE “SMITH'S" STUDY
3.00
.0912
-] 86.2
@.1e0

*D2
REFERENCED FROM THE “SMITH'S" STUDY
3.00
0154
] 86.0
2.089

*10FF4

REFERENCED FROM THE “SMITH'S" STUDY
3.00

.0062

HEC-1 INPUT

....... f R SN TN DU, S N - Y SN TR s )

*PARK
REFERENCED FROM THE “SMITH'S" STUDY
COMBINES IOFF4, OFF3, D2

3

CcP9
COMBINES CP8 AND *PARK
2

DIVl
CULVERT CROSSING FLOW INTO PARCEL 2.06
DIVl

RCP3
COMBINES DIVL AND CP9
2
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INT

553 KK RRCP3
554 KM  ROUTE CP3 TO CP3a
555 KM  LENGTH SLOPE  n-VALUE SHAPE  WIDTH  S-SLOPE
556 RO 1266 .033  .ed@ o  TRAP 50 2
4
557 KK *2.06
558 KM ONSITE BASIN
559 BA .9310
560 PB 3.00
561 LS o 95.0
562 up  ©.108
*
563 KK RCP3a
564 KM COMBINES CP3 AND 2.96
565 HC 2
*
566 KK *2.@5b
567 KM ONSITE BASIN
568 BA .0115
569 PR 3.00
570 Ls e 95.0
571 u  e.154
*
572 KK *STRL
573 KM ONSITE STREET BASIN
574 BA  .0041
575 PB 3.00
576 LS o 98.9
577 uo  @.058
*
HEC-1 INPUT PAGE 16
LINE £(: TURUOL POUU Zeinnn. 3ieiaen. 7 VRN SR 6uverins Terverone : T 9.i0u. 10
578 KK *2.04a
579 KM ONSITE BASIN
580 BA - .0022
581 PB 3.00
582 LS e 810
583 U 6.189
*
584 KK DIVZ
585 KM CULVERT CROSSING FLOW TO CONCENTRATION POINT CP2a
586 DR DIV2
L]
587 KK RCP2a
588 KM COMBINES 2.65b, STR1, DIV2 AND 2.84a
589 HC 4
*
590 KK *DBN
591 KM REFERENCED FROM THE “SMITH'S" STUDY
592 KM OUTLET = 54" ORIFICE @ INVERT ELEVATION = 2997.3-FT
593 Ko 1
594 RS 1 ELEV 2797.3
595 sA 0.0 8.9 0.12 .15 37 0.79 0.8
596 SE 2797.3 2798 2799 2809 2885 2812 2813
597 sQ  @.68 s4 129 193 241 268
598 SE 2797.3 2802 2864 2807 2816 2812
*
599 KK *WSPD3
600 KM REFERENCED FROM THE "SMITH'S" STUDY
601 BA 0022
602 PB 2,93
603 Ls e 92.8
604 up  0.856
*
605 KK *WGC3
606 KM REFERENCED FROM THE "SMITH'S" STUDY
607 BA  .0444
608 P8 2.93
609 Ls ? 946
610 Up  0.895
*
611 KK *WSPDO
612 KM  REFERENCED FROM THE "SMITH'S" STUDY
613 BA  .ee10
614 PB 2.93
615 LS o 93.4
616 U 9.850
*
HEC-1 INPUT PAGE 17
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INPUT
LINE

NO.

23

51

55

62

66

73

79

84

93

99

105

LINE I.eeians E SN 2o I, doveinns 5.0 [ Toinnnn Burernns IO 10
617 KK RWCSa
618 HC s
*
619 KK *ON1L-D
620 KM REFERENCED FROM THE “SMITH'S" STUDY
621 KM PHASE 1, NORTHWEST QUAD ONSITE BASIN
622 BA  .0278
623 PB 2,93
524 Ls o 912
625 w 8.114
*
626 KK %ON2-D
627 KM  REFERENCED FROM THE “SMITH'S" STUDY
628 KM  PHASE 1, NORTHEAST QUAD ONSITE BASIN
629 BA .0301
630 PB 2.93
631 Ls e 8.3
632 W 6.152
*
633 KK *HOR
634 KM  REFERENCED FROM THE "SMITH'S" STUDY
635 KM PHASE 1, STREET BASIN SKYE CANYON PARK DRIVE
636 BA  .0163
637 PB 2.93
638 LS ® 93.3
639 Up  08.108
*
640 KK *WC7
641 KM REFERENCED FROM THE "SMITH'S" STUDY
642 HC 3
*
643 KK *WGRCIA
644 KM REFERENCED FROM THE “SMITH'S" STUDY
645 BA  ,0022
646 P8 2.93
647 Ls o 93.2
648 UD  9.895
*
649 KK RCP12
650 HC 3
*
651 2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

{.) CONNECTOR

*OFF7
. *OFF8
o P .
. *OFF9
P28 evvinnrinns
*OFF10
*DB2iuiiiiinnenas

v

A

*RDB2
EX1
CPI.L..........

{~-->) DIVERSION OR PUMP FLOW

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

STR2
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108

124

120

123

129

135

141

144

152
150

161

167

171

177

181

187

190

196

202

208

211

217

223

228
226

231

235

241

247

253

259

265

Eb \"}é; INT

. 5.01
2,327
[0
EX9
STR1
2.32
[ D
2.98b
s > DIVl
28
STR4
. EX3a
v
v
REX3a
EX2
. \
. v
N REX2
. STR3
. [0l Besrtvasatesatestaaanen
. 2.09T
2.09
. 2,31
(o2 - D eeerareaasaiaes sesnenee
2.087
. 2.98a
. CP3b..... erertvstreeeraaereranasntanas
(s > biv2
D2
v
v
RD2
. . SVR1
SVRZ $ 0\)4

page 12




268

271

275

281

287

299

296

302

308

314

317

323

329

332

338

341

347

353

359

363

368

373

376

389

387

394

404

411

418

425

INT

*2.05a
*OFF11
*STR2
*STR3
*2.03
*2.04b
T SO O PPPPPRPPPP PPN
*2.02
. *STRA
L
*OFF12
HRCPIL..eivunnns .
*WPFS
. *WML2
*WSHAS
e TR
HWPF4
*WSHAG
REP. . eeeeneeeeneeeeeneinss
v
. v
RRCP&
*OFF1
. *OFF2
. : *OFF3
SDUMMY e erie e .
*OFF4
*OFFS5
. *OFF6
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431 . . . 21 .

443 . . . . *s1

448 . . . . . *s2

453 . . . . . . *s3
458 . . . UMY v [ STOTOTUUR TR
461 : : . : *WLAA

467 . . . . . +ONLD

473 . . BUMMY e eveeenes JPRTTTRTRROT

476 . . . EX3b

482 : : . : EX7

488 . . . . : STRS

434 . . . . . . STR7
see . . CP7erinnnns TP
503 . . RCP7
5e7 : : : . £X8

513 . . . ) STR6
519 . . CPB....... UTTOTETTRT
522 . . . *OFF3

528 . . . ) 0

534 : . . . . *IOFF4
540 SPARK. + e eeeneeieaens e
544 . . P9 e,

549 . . . W DIVL
547 . . . DIVl

550 : : RCP;...........:

553 . : RRCP3

557 : : : *2.06

563 . : RCP3a...........:

566 : : : *2,05b

572 : . B B *STR1

578 : ‘ : : : : *2.04a
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586
584

587

5990

599

605

611

617

619

626

633

640

643

INT

*WSPD3

*

649 . . RCP12

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1%

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JUN 1998
VERSION 4.1

Q6FEB18 TIME 16:05:29

* Ok % K K K *

ek Aok Aok # bk

H ko k

SLATER HANIFAN GROUP

NINETY-FIVE MANAGEMENT, LLC.

SKYE CANYON INFRASTRUCTURE PHASE 3B & 3C
TECHNICAL DRAINAGE STUDY

DRAINAGE CONDITION -- INTERIM CONDITION
RETURN PERIOD ------~ 100 & 10-YEAR
DISTRIBUTION - -- 6-HOUR SDN3

WGC3

*WSPDe

*HOR

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

* B K K K E B

PR

PROJECT NO. -

-- OLY1665.000

26 10
IPRNT
IPLOT
QSCAL

FILENAME --
DATE ~-----
MODELED 8Y -

RETURN PERICD

100-YR
18-YR

SIX HOUR DEPTH-AREA REDUCTION FACTORS

DRAINAGE AREA (MI~2)

9.00-0.49
8.58-0.99
1.08-1.99

QUTPUT CONTROL VARIABLES

5
2
e.

IT HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

Ng
NDDATE
NDTIME
ICENT

5

1 2]
2000
3090

2 ]
2055
19

DARF

0.990
0,975
9.950

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK
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=)
=z
=

1 @618 75 1. 0 2797.4% 1 1430 175 e. 8 2797.3 % 1 2250 275 °. .8 2797.3
1 0615 76 1. 0 2797.3 % 1 1435 176 °. 0 2797.3 * 1 2255 276 0. .0 2797.3
1 0620 77 . 0 2797.3 % 1 1440 177 9. 8 2797.3 * 1 2300 277 o. .0 2797.3
1 0625 78 o. 0 2797.3 % 1 1445 178 a. 8 2797.3 * 1 2305 278 0. .0 2797.3
1 2639 79 2. 0 2797.3 % 1 1450 179 o. .8 2797.3 % 1 2318 279 9. .0 2797.3
1 2635 80 a. 8 2797.3 % 1 1455 180 0. 0 2797.3 * 1 2315 280 o. .0 2797.3
1 0640 8L a. e 2797.3 % 1 1500 181 a. 0 2797.3 % 1 2320 281 9. .0 2797.3
1 0645 82 o. 8 27973 * 1 1565 182 a. .8 2797.3 % 1 2325 282 0. .0 2797.3
1 2650 83 e. 9 2797.3 % 1 1510 183 a. @ 27973 % 1 2330 283 9. .8 2797.3
1 0655 84 °. 8 2797.3 % 1 1515 184 0. 0 2797.3 * 1 2335 284 0. .8 2797.3
1 0700 85 . 6 2797.3 % 1 1520 185 0. 0 27973 % 1 2349 285 0. @ 2797.3
1 9705 86 o. 0 2797.3 ¢ 1 1525 186 a. 0 2797.3 % 1 2345 286 0. .0 2797.3
1 0710 87 0. .8 2797.3 % 1 1536 187 o. @ 2797.3 * 1 2350 287 0. .0 2797.3
1 9715 88 a. 0 2797.3 % 1 1535 188 °. 0 27973 * 1 2355 288 °. .0 2797.3
1 0720 89 o. 0 27973 % 1 1540 189 9. 0 2797.3 % 2 0000 289 0. .0 2797.3
1 9725 90 e. 0 2797.3 % 1 1545 190 a. 0 2797.3 % 2 8005 290 0. .0 2797.3
1 0730 91 0. 8 2797.3 * 1 1550 151 o. 8 2797.3 % 2 0018 291 . .8 2797.3
1 0735 92 0. B 2797.3 % 1 1555 192 a. 0 2797.3 % 2 0015 202 o. .0 2797.3
1 0740 93 9. .0 2797.3 ¢ 1 1600 193 0. 8 2797.3 * 2 0020 293 0. .0 2797.3
1 8745 94 a. 0 2797.3 % 1 1605 194 o. 6 2797.3 * 2 0025 294 e. .0 2797.3
1 @750 95 0. 0 2797.3 % 1 1619 195 0. .8 2797.3 * 2 0030 295 o. .8 2797.3
1 8755 96 o. 0 27973 * 1 1615 196 o. 0 2797.3 * 2 0035 296 e. 8 2797.3
1 2800 97 8. .0 2797.3 % 1 1620 197 0. 0 2797.3 % 2 2049 297 0. .8 2797.3
1 0805 98 a. @ 2797.3 % 1 1625 198 a. 0 2797,3 * 2 0045 298 0. .0 2797.3
1 0810 99 o. 0 2797.3 % 1 1630 199 a. .8 2797.3 % 2 @950 299 0. .0 2797.3
1 0815 100 0. .8 2797.3 % 1 1635 200 0. .0 2797.3 * 2 0055 300 0. .0 2797.3
* *
¥ * AR
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFs)
+ 38, 3.75 7. 2. 2. 2.
(INCHES) 3.807 3.825 3.825 3.825
(AC-ET) a. 4 4 4.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.,92-HR
+  (AC-ET) (HR)
0. 3.75 0. o. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
+  (FEET) (HR)
2860.64 3.75 2797.93 2797.47 2797.46 2797.46
CUMULATIVE AREA = .82 SQ ME
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIG 4 RATIO 5
1.00 .99 .98 .95 .54
HYDROGRAPH AT
+ *OFF7 .01 1 FLOW 9. 9, 9. 3. 4.
TIME 3,50 3.50 3.58 3.50 3.58
HYDROGRAPH AT
+ *0FF8 .21 1 FLOW 244, 241. 236. 227. 93.
TIME 2,75 3.75 3.75 3.75 3.75
2 COMBINED AT
+ *Cp2 .22 1 FLOW 249. 245, 249. 232, 95,
TIME 3.75 3.75 3.75 3.75 3,75
HYDROGRAPH AT
+ *OFF9 a1 1 FLOW 153. 151, 148. 142. 58.
TIME 3.58 3.58 3.58 3.58 3.67
2 COMBINED AT
+ *CP2a .33 1 FLOW 395. 3g0. 382, 168, 148.
TIME 3,67 3,67 3.67 3.67 3.67
HYDROGRAPH AT
+ *OFF10 .65 1 FLOW 508. 501. 490. 472, 191.
TIME 4.08 4.08 4.08 4.08 4.08
HYDROGRAPH AT
+ *ON2 .03 1 FLOW 66. 65. 64. 62. 31.
TIME 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ *DB2 1.01 1 FLOW 774. 763. 746. 719. 290.
TIME 3.83 3.83 3.83 3.83 3,83
ROUTED TO
+ *RDB2 1.e1 1 FLOW 86. 8s. 85. 84, 4.
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+

+

+

+

+

+

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRARPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

+

+

4 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

+

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

EX1

STR2

cp1

5.01

2.327

CP2a

EX$

STR1

2,32

cpP2b

2.0e8b

DIV1

b1

STR4

EX3a

REX3a

EX2

REX2

STR3

cpa

2.09T

11

.01

1.13

.83

.00

1.16

.02

.01

1.21

.93

.03

.03

el

.02

.02

89

.89

.ae

12

.00

.85

TIME 5.83 5.83

** PEAK STAGES IN FEET **
1 STAGE 3010.16 3009.97

TIME 5.83 5.83

1 FLOW 163. 161.
TIME 3.58 3.58

1 FLOW 13. 13.
TIME 3.59 3.5¢

1 FLOW 230. 227.
TIME 3.58 3.58

1 FLOW 64, 64.
TIME 3.5 3.50

1 FLOW 1. 1.
TIME 3.5¢ . 3.50

1 FLOW 281, 278,
TIME 3.58 3.58

1 FLOW 21, 21,
TIME 3.75 3.75

1 FLOW 12. 12.
TIME 3.50 3.50

1  FLOW 62. 61.
TIME 3.50 3.50

1 FLOW 371. 367,
TIME 3.58 3.58

1 FLOW [ 60.
TIME 3.5@ 3.50

1  FLOW 38. 38,
TIME 3.5@ 3.50

1 FLOW 30, 30,
TIME 3.50 3.58

1 FLOW 16. 16,
TIME 3.50 3.50

1 FLOW 35, 34.
TIME 3.58 3.58

1 FLOW 34. 33.
TIME 3.75 3.75

1 FLOW 139. 137.
TIME 3.58 3.58

1 FLOW 134, 131,
TIME 3.67 3.67

1 FLOW 9. 9.
TIME 3.50 3.5

1 FLOW 188. 176.
TIME 3.67 3.67

1 FLOW 3. 3.
TIME 3.5 3.50

©1 FLOW 81, 80.
TIME 3,58 3.58

INT
5.83

3009.63
5,83

157,
3.58

i3.
3.5¢

224,
3.58

63.
3.59

273,
3.58

21,
3.75

12.
3,50

60.
3.50

361,
3.58

59.
3.50

29,
3.50

29,
3.58

16.
3.5¢

32.
3.75

134,

3.58

128,
3.67

78.
3.58

page 52

5.83

3009.08
5.83

152.
3.58

12.
3.50

217.
3.58

61.
3.5¢

265,
3.58

20,
3.75

12,
3.50

58,
3.50

350.
3.58

57.
3.50

29,
3.5

29,
3.5

15.
3.50

32.
3.58

31,
3.75

129.
3.58

124,
3.67

5.58

2999,64
5.58

63.
3.58

114.
3.58

31.
3.59

139.
3.58

8.
3.75

3e.
3.50

182.
3.58

29,
3.5¢

15,
3.58

15.
3.5@

13.
3.58

13.
3.83

53.
3.58

36.
3.58

N QT
LTS




+

+

+

+

+

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

DIVERSION TO

+

HYDROGRAPH AT

+

ROUTED TO

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

+

3 COMBINED AT

5 COMBINED AT

ROUTED TO

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

*

+

+

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

+

+

+

HYDROGRAPH AT

4 COMBINED AT

CP3a

2.08T7

2.08a

CP3b

DIvV2

D2

RD2

SVR1

SVR2

5.e1b

2.32Tb

2.32b

CP2c

RCP1

RRCP1

*2.05a

*OFF11

RCP1&

*STR2

*STR3

*2.03

*2.04b

*CP4

.0¢

.18

.69

.02

.23

.23

.23

.20

.01

.03

.00

.94

.87

.02

.83

1.58

.09

.09

.03

.20

.04

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

322.
3.58

85.
3.58

237,
3.58

227,
3.67

1a.
3.50

29,
3.58

&8.
3.5

74,
3.58

141.
3.5

755.
3.58

731.
3.58

3.58

38.
3.67

8e7.
3.58

52,
3.58

3.
3.50

&8.

317.
3.58

84.
3.58

233,
3.58

222,
3.67

10.
3.5

19.
3.58

67.
3.50

73.
3.58

139.
3.50

745.
3.58

724.
3.58

39,
3.58

38.
3.67

800.
3.58

67.

INT
3.50

238,
3.67

3.
3.50

48.
3.50

31e.
3.58

82.
3.58

228,
3.58

218.
3.67

ie.
3.5¢

19.
3.58

66.
3.50

1.
3.5

72.
3.58

137.
3.50

731.
3.58

702.
3.58

38.
3.58

37.
3.67

776.
3.58

3.58

3.58

66.
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299,
3.58

79.
3.58

220.
3.58

211,
3.67

19.
3.58

64.
3.50

7e.
3.58

133.
3.50

708.
3.58

689,
3.58

37.
3.58

36.

3.67

761.
3.58

24,
3.5

118.
3.58

3,
3.58

87.
3,58

85.
3.67

10.
3.58

36.
3.58

68.
3,50

340.
3.58

324,
3.67

19.
3.58

15.
3.67

355,
3.67

4.
3.50

26.
3.58

3.58

33,




+

+

+

+

+

3

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

+

HYDROGRAPH AT

+

-

3 COMBINED AT

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

3 COMBINED AT

ROUTED TO

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

3 COMBINED AT

HYDROGRAPH AT

+

+

+

+

+

+

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

ROUTED TO

*2,02

*STR4

*CPS

*OFF12

*RCP11

*WPFES

HWML2

*HSHAS

*WC20

+WPF4

*USHA4

RCPS

RRCP&

*OFF1

*QFF2

*QFF3

*DUMMY

*OFF4

*OFF5

*OFFS

*ON1

*DB1

*RDB1

.93

.00

.07

o1

.08

.0

.04

.@0

.85

.01

.00

.06

.06

.43

.04

.03

.59

.26

.84

.83

.88

.88

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

3.50

53.
3.58

127.
3.50

21,
3.58

148.
3.5¢

86.
3.58

13.
3.50

106.
3.50

102.
3.58

399,
3.83

49.
3.58

41.
3.58

441,
3.83

99.
3.58

252,
3.83

3.58

49.
3.50

785.
3.75

71.
5.58

126.
3.52

21.
3.5¢

147,
3.50

3.50

77.
3.58

8.
3.50

85.
3.58

i8.
3.5@

105.
3.5¢

1e1.
3.58

393,
3.83

48.
3.58

40,
3.59

435,
3.83

89,
3.58

248.
3.83

62.
3.58

49,
3.50

774.
3.75

71.
5.58

124.
3.58

20,
3.50

144,
3.5

3.50

76.
3.58

83.
3,58

18.
3.5@

103.
3.50

99,
3.58

385.
3.83

47,
3.58

39,
3.50

425,
3.83

87.
3.58

243.
3.83

60.
3.58

48,
3.50

757.
3,75

71.
5.58

Page 54

129.
3.5¢

19.
3.58

140.
3.5

74,
3.58

8.
3.50

81.
3,58

18.
3.50

100.
3.50

96.
3.67

37e.
3.83

45,
3.58

38,
3.58

409,
3.83

84,
3.58

234,
3.83

58.
3.58

46.
3.50

729.
3.75

70.
5.58

43,
3.58

48,
3.67

143.
3.92

14,
3.58

16,
3.58

158,
3.83

35,
3.58

24,
3.83

24,
3.58

23,
3.58

288,
3.83

57,
5.42
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FELIEE

* ¥ *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.1 * * 609 SECOND STREET
* * * DAVIS, CALIFORNIA 35616
* RUN DATE  22]AN18 TIME 17:47:37 * * (916) 756-1164

* *

LI BN A I 2

Ak kAH *kdck

X X 00000 XXXX X
X X X X X XX
X X X X X
XXX XXX X XXX X
X X X X X
X X X X X X
X X OXXXXXXX XXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW 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 ID.eveeeilecvensaZeennenedunnnnns bevunnns [J Bereeann Teiinens |- T 10
*DTAGRAM
1 m SLATER HANIFAN GROUP
2 m NINETY-FIVE MANAGEMENT, LLC.
3 i3} SKYE CANVON INFRASTRUCTURE PHASE 3B, 3C
4 0 ULTIMATE DRAINAGE CONDITION - REVISED TO ROUTE REGIONAL FLOW TO MOCCASIN RD
5 0 INCLUDES FULL WATERSHED WITH AREA UPSTREAM OF DB1, DB2 AND 157DB
6 b
7 » RETURN PERIOD ------- 100-YEAR
8 o)) DISTRIBUTION - -~ 6-HOUR SPN3
9 bir} PROJECT NO. -- 0LY1669.800
10 0 FILENAME - -~ ULT3.HL
11 n DATE ==wun= -~ JANUARY 2018
12 0 MODELED BY -- SMJ, updated by LKL
13 n
14 b{s} SIX HOUR DEPTH-AREA REDUCTION FACTORS
15 ) DRAINAGE AREA (MI~2)  DARF
16 05} 0.0-0.49 1.00
17 i)} 9.5-0.99 .98
18 b0} 1.0-1.99 .97
19 0} 2.0-3.99 : 0.93
20 w 4,0-5.99 9.91
21 ® 6.9-7.99 .90
22 10
23 T 5 o e 2000
24 10 5 0 e
25 N 5 ) e
26 JR  PREC 1.6 ©.98 9.97 2.93 @.91 .90
*
27 KK WUS95
28 KM KYLE CANYON INTERCHANGE - WEST HALF
29 BA  .0133
30 PE 2.77
31 PC @ 0,020 0.057 0.070 ©£.087 ©.108 ©.124 0.130 ©6.130 0.138
32 PC  0.130 ©.130 ©.130 ©.133 9.140 ©.142 0,148 6.158 0.172 0.181
33 PC  0.1980 ©9.197 0.199 0,200 0.201 0.204 0.214 ©.229 0.241 ©.249
34 PC  8.251 0.256 0.270 ©.278 ©0.281 ©.283 0,295 ©.322 ©.352 0.409
35 PC  ©8.499 .59 ©.718 ©0.744 ©.781 ©.8i2 ©0.819 ©.835 ©.851 ©.856
36 PC 0.8360 0.868 0.876 ©0.888 0.910 ©.926 0.937 ©.950 ©.970 0.976
37 PC  ©.982 ©.985 0.987 0.989 ©.990 ©.993 8.993 ©.994 ©.995 ©.998
38 PC  0.998 0.999 1.080
39 LS o 98.0
40 U @.e82
*
41 KK DHDO18
42 KM  FACILITY E-9
43 KM FLOW SPLIT AT VIN CULVERT 1
14 KM FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-35
45 KM REFERENCED FROM GCW MASTER DRAINAGE STUDY
16 DT DCHD1B

Page 1




47
a8

LINE

49
50
51
52
53
54
55
56

57
58
59
60
61
62

63
&4
85
€6
67
68

69
79
71
72

73
74
75
76
77
78

79
80
81
82
83
B4

85
86
87
88

LINE

89
90
91
92
93
94

5
96
97
98
99
100

101
102
103
le4

*88

i

=

K
M

=

ID....

KK
KM

BA.

PB

up

KK
KM
BA
PB
LS
up

KK
KM
KM
HC

KK

ULT

<] 133 187 250
9 120 135 158
HEC-3 INPUT
...... O R P . R ST LR TS IXRTETRL I, I
DHDO2B

FACILITY E-18
FLOW SPLIT AT VIN CULVERT 2
FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95
REFERENCED FROM GCW MASTER DRAINAGE STUDY
DCHD28
] iee 138
] 99 135

WMLI5A
WEST BASIN, WEST OF SKYE PARK DRIVE
8193
2.93
] 95.0
@.084

WSPD1
WEST BASIN, SKYE PARK DRIVE
.ge11
2.93
] 98.9
@.055

WC1
FAR NW OF IRON MT/GRAND CANYON INTERSECTION
COMBINE WML15A, WSPD1
2

WIRNA
WEST BASIN, IRN MT ROAD
.0842
2.93
Q 98.0
9.079

WMLALA
WEST BASIN, WEST OF GRAND CANYON DRIVE
8101
2.93
2] 95.0
0.093

WC2
NW OF IRON MT/GRAND CANYON INTERSECTION
COMBINE WC1, WIRN4, WMLATIA
3

HEC-1 INPUT

WGED1B
WEST BASIN, WEST OF US95
.0179
2,93
@ 94.9
9.113

WIRNS
WEST BASIN, WEST OF US95
.2012
2,93
9 98.9
0.05¢

WC3
W OF IRON MT/US95 INTERSECTION
COMBINE WC2, WGED1B, WIRONS
3

OFFW )
Page 2

PO 2iiiiian 3....... L N S5.iceaas [ PR Tiearens - PN Divenen 18

PAGE 2
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ULT

1e6 BA  ,9122
107 PB 2.77
108 LS Q 92,0
109 un .889
*
119 KK CHD@4B
111 HC 3
*
112 KK WPRK7
113 KM  WEST BASIN, WEST OF GRAND CANYON DRIVE
114 BA  .0046
115 P8 2.93
116 LS ] 84.9
117 U 9.113
*
118 KK WMLA1B
119 KM WEST BASIN, WEST OF GRAND CANYON DRIVE
120 BA  .0187
121 PB 2.93
122 LS [} 95.9
123 uo  8.103
*
HEC-1 INPUT PAGE 4
LINE b 1> T E Y kPN [ TN TR T TR - NP, Toeveons L AN Deveers 10
124 KK WMLA2
125 KM WEST BASIN, WEST OF GRAND CANYON DRIVE
126 BA  .0476
127 PB 2.93
128 LS [} 95.0
129 up  9.137
*
1390 KK WGRC2
131 KM  WEST BASIN, GRAND CANYON DRIVE
132 BA  .@@41
133 P8 2.93
134 LS e 98.9
135 up  8.975
#
136 KK WC4
137 KM W OF IRON MT/USS5 INTERSECTION
138 KM COMBINE WPRK7, WMLALB, WMLAZ, WGRC2
139 HC 4
*
142 KK WMLA3
141 KM WEST BASIN, WEST OF USSS
142 BA  .@180
143 PB 2.93
144 53 Q 95.8
145 up  0.1e4
*
146 KK WCS
147 KM W OF IRON MT/US95 INTERSECTION
148 HC 2
*
149 KK CHDO5B
1590 KM DISCHARGE DIRECTLY INTO EXISTING US-95 INTERIM MPU FACILITY
151 HC 2
*
152 KK WML16
153 KM WEST BASIN, WEST OF SKYE PARK DRIVE
154 BA  .0346
155 PB 2.93
156 LS [ 95.9
157 Up ©.118
*
158 KK WSPD3
159 KM WEST BASIN, SKYE PARK DRIVE
160 BA  .0@14
161 PB 2.93
162 LS 2] 98.¢
163 up  9.072
*
HEC-1 INPUT PAGE 5
LINE ) JOR N Ziievaes Jeveeas I T P - TH N ST TN - R |- IR 18

Page 3




ULT

164 KK Wee
165 KM N OF SKYE CANYON PARK/SKYE PARK INTERSECTION
166 KM  COMBINE WML16, WSPD3
167 HC 2
*
168 KK WL9A
169 KM  WEST BASIN, WEST OF SKYE PARK DRIVE
170 BA  .0284
171 PE 2.93
172 Ls o 92.0
173 U 8.118
*
174 KK WL10A
175 KM WEST BASIN, WEST OF GRAND CANYON DRIVE
176 BA  .0267
177 PB 2.93
178 Ls e 9.0
179 up  e.125
*
180 KK WSCP4
181 KM WEST BASIN, SKYE CANYON PARK DRIVE
182 BA .0122
183 PB 2.93
184 LS ® 98.0
185 up  e.103
*
186 KK w7
187 KM W OF SKYE CANYON PARK/GRAND CANYON INTERSECTION
188 KM  COMBINE WC6, WL9A, WL1GA, WSCP4
189 HC 4
*
190 KK WGC3
191 KM WEST BASIN, WEST OF GRAND CANYON DRIVE
192 BA  .0476
193 pB 2.93
194 LS e  95.0
195 UD  8.699
*
196 KK WGRC1A
197 KM WEST BASIN, GRAND CANYON DRIVE
198 BA  .0020
199 PE 2.93
200 LS o 98.0
201 U 8.111
*
HEC-1 INPUT PAGE 6
LINE - JORUO loinees Zoviains ETUU doiiiin. LT Gueeenns Teeaanns Beeiinnn TN 18
202 KK WML1SB
203 KM WEST BASIN, WEST OF SKYE PARK DRIVE
204 BA 0175
205 P 2,93
206 LS o  95.0
207 uD  e.102
*
208 KK WsPD2
209 KM WEST BASIN, SKYE PARK DRIVE
2108 BA  .0012
211 . pB 2,93
212 Ls o 98.0
213 U e.e50
*
214 KK Wes
215 KM  COMBINE WML1SB, WSPD2
216 HC 2
*
217 KK Weo
218 KM FAR N OF SKYE CANYON PARK/GRAND CANYON INTERSECTION
219 KM COMBINE WC7, WC8, WGRC1A, WGC3
220 HC 4
*
221 KK OFF14
222 BA  .0145
223 P8 2.77
224 LS ®  94.7
215 ub  @.1e8
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226
227
228

229
238
231
232
233
234

235
236
237
238

LINE

239
248
241
242
243
244

245
246
247
248
249

258
251
252
253
254
255
256

257
258
259
260
261
262
263

264
265
266
267
268
269

279
271
272
273
274
275

LINE

276
277
278
279

280
281
282

KK

KM
KM
HC

KK

BA
PB
Ls

j0]

KK
KM

HC
*

ULt

CHDe6B
ACCOUNTS FOR DIRECT CONNECTION FROM CHDOSB TO US-95 INTERIM MPU FACILITY
3

95-9A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.e11e
2.77
a 94.7
9.095

CHpe78
COMBINE CHDOGB, 95-9A
REFERENCED FROM GCW MASTER DRAINAGE STUDY

HEC-~1 INPUT

OFF15
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.0348
2.77
2] 94.7
2.108

(HD782
COMBINE CHD@78, OFF15
COMBINE FLOWS IN MPU FACILITY
REVISED FROM GCW MASTER DRAINAGE STUDY
2

QFF178B
REFERENCED FROM GCW MASTER DRAINAGE STUDY
ADDED FROM HORSE INTERCHANGE MODEL
.6ese
2.773
-] 92.1
9.969

OFF17A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
ADDED FROM HORSE INTERCHANGE MODEL
0305
2.773
2] 92.1
9.104

COFF17
REFERENCED FROM GCW MASTER DRAINAGE STUDY
ADDED FROM HORSE INTERCHANGE MODEL
COMBINE OFF17A, OFF178
CULVERT AT BASIN OFF248
2

ON1
START CENTENNIAL POINT HEC-1 DATA
.00942
2.86
2} 91.2
9.885

HEC-1 INPUT

....... j I S DU YN PR - SN PR : PN P 1]

ON4A
.0e45

[ 91.2
2.0877

1
COMBINE ON1 AND ON4A
2

Page 5
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283
284
285
286
287

288
289
290
291

292
293
294

295
296
297
298
299

300
301
3e2
383

304
305
306

307
308
309
310

LINE

311
312
313

314
315
316
317
318

3139
320
321
322

323
324
325
320

327
328
329
330

331
332
333

334
335
336
337
338

339

KK

bT
DI

KK
BA
LS
up

KK
KM
HC

KK
KM
or
iy

KK
BA
LS
up

KK
KM
DR

XK
BA
Ls
up

KK

ULT
D1l
DIVERT FLOW INTO BASIN ON6
bIvl
] 16
] 13

ONS

.8e52
2 91.2

.086

c2
COMBINE C1 AND ONS
2

Di1A
DIVERT FLOW FOR LATER USE IN HEC-1 RUN
DIVIA
a 50
a 50

ON4B
.8031

] 91.2
9.085

RET1
RETRIEVE FLOW FROM D1
DIVl

ONE

0039
2 91.2

8.874

HEC-1 INPUT

..... . PR TN PN - PN ST AN : PPN S

c3
COMBINE RET1 AND ON&
2

D1B
DIVERT FLOW FOR LATER USE IN HEC-1 RUN
DIV1B
2] 50
2} 58

ON2
18059

0.880

ON3
.0063

0,079

ON9
.0045

0.096

Cc4
COMBINE ON2, ON3 AND ONS
3

D2
DIVERT FLOW INTQO BASIN ON&
DIV2

] 29

2 24

ON1O
Page 6

PAGE 9




340
341
342

343
344
345

LINE

346
347
348
349
3s5e

351
352
353
354

355
356
357

358
359
360
361
362

363
364
365
366

367
368
369

37@
37
372
373
374

375
376
377
378

LINE

379
380
381

382
383
384

385
386
387

388
389
39
391

392

LS
up

KK
KM
HC

1D

I

KK
KM
DR

KK
kM
HC

KK
KM
DR

KK
BA
LS

KK

ULt

5
COMBINE C4 AND ON1©
2

HEC-1 INPUT

....... i N T T L T

D3
DIVERT FLOW INTO BASIN ON7
DIV3
2} 19
] 8

ON11
0025

[ 91.5
8.067

6
COMBINE C5 AND ON11
2

D1C
DIVERT FLOW FOR LATER USE IN HEC-1 RUN
bIvViC
2] 52
8 5@

€p1C
COMBINE D1A, ON4B, D18 AND D1C
PICK UP AT OFF23

4

RCO1C
ROUTE CD1C TO BASIN OFF23
2649 ©.9346 8.02 TRAP 182

BRCD1C
DIVERT FLOW TG BASIN OFF23
DOFF23
2] 50 100
2] 5@ 100

ONE8

0042

a 83.5
9.074

HEC-1 INPUT

T

PR : TP D 1

....... . Y TETTETES: CTTIN - PPNy JUNpIpE : BN P (]

RET2
RETRIEVE FLOW FROM D2
DIV2

Cc7
COMBINE ON11 AND RET2
2

RET3
RETRIEVE FLOW FROM D3
DIV3

onN7

.00873
[} 91.3

©.077

c8
Page 7
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ULY

393 KM  COMBINE C7, RET3 AND ON7
394 HC 3
*
395 KK RETiA
398 KM RETRIEVE FLOW FROM D1A IN TEE PEE
397 DR DIVIA
*
398 KK  RETaB
399 KM RETRIEVE FLOW FROM D1B IN TEE PEE
4900 DR  DiViB
*
401 KK RET1C
402 KM  RETRIEVE FLOW FROM D1C IN TEE PEE
403 DR biviC
*
404 KK (]
405 KM  COMBINE €8, RET1A, RET1B, RETI1C IN TEE PEE
406 KM  END CENTENNIAL POINT HEC-1 DATA
407 HC 3
*
408 KK ON2D
409 KM  START GRAND CANYON APARTMENTS HEC-1 DATA
41¢ BA  ,8185
411 ] 2.90
412 LS ] a5
413 ub e.e94
*
HEC-1 INPUT PAGE 12
LINE ID..... [P RO 2eiennan j: PR F TN T [T SN |- S PERS (-}
414 KK ON5D
415 BA  .9038
416 LS I’} 95
417 up  8.0867
*
418 KK CcP1
419 KM COMBINE ON2D AND ONSD
429 HC 2
*
421 KK ON3D
422 BA  .0036
423 LS [} 95
424 up  e.e84
*
425 KK
426 KM COMBINE CP1 AND ON3D
427 HC 2
*
428 KK ON1D
429 BA  .8075
430 LS ] 95
431 up  08.879
*
432 KK ONaD
433 BA  .e@41
434 LS 2] Qa5
435 up  8.e9
*
436 KK cP3
437 KM COMBINE ON1D AND ON4D
438 HC 2
*
439 KK P4
448 KM  COMBINE CP2 AND CP3
441 KM  END GRAND CANYON APARTMENTS HEC-1 DATA
442 HC 2
*
443 KK CENGCA
a44 KM  COMBINE DRCD1C, €9, CP4
445 K#  CD1C IS DIVERSION OF FLOW ON TEE PEE FROM CENTENNIAL POINT
446 KM CP4 AND C9 ARE ENDING OF THE APARTMENT COMPLEX AND DEVELOPMENT
447 HC 4
*
HEC-1 INPUT . PAGE 13
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LINE

449
450
451
452
453

A54
455
456
457
458
459

460
461
462
463

464
485
466
467
468
469

478
471
472
473
474

475
476
477

478
479
480
481
482
483

LINE

484
485
486
487
438
489

490
491
492
493
494
495

496
457
498
499

S0
501
502
503

504
595
506

iD.

KK
KM
BA
PB
Ls

uo
*

KK
KM
BA
PB
LS

up
*

KK
KM
KM

HC
*

KK
KM
BA
PB
LS

up
*

KK
BA
PB
Ls
up
*

KK
KM

HC
*

KK
KM
BA
PB
Ls

uo
*

I

KK
KM
BA
PB
LS
up

KK
KM
BA
PB
Ls
up

KK
KM
Kt
HC

KK
KM
KM
HC

KK
KM

ULT

...... S O T P T TR TRy SN O : PPN PR ]

WML9
WEST BASIN, WEST OF EGAN CREST DRIVE
.9257
3.00
] 94.9
9.0883

WPRKS
WEST BASIN, WEST OF EGAN CREST DRIVE
.0031
3.00
-] 8a.e
0.864

WC18A
FAR W OF EAGLE CANYON/EGAN CREST INTERSECTION
COMBINE WMLS, WPRKS

2

WEGL1
WEST BASIN, EAGLE CANYON AVE
0052
3.08
) 98.0
0.e83

WL4B
.0140
3.e0
] 92.0
8.893

WC1eB
W OF EAGLE CANYON/EGAN CREST INTERSECTION
3

WML1e
WEST BASIN, WEST OF EGAN CREST DRIVE
0181
3.90
] 95.¢
2.092

HEC~1 INPUT

..... f R SN [P SN TR - NI STTTR S : M- PN 1)

WEGN3
WEST BASIN, EGAN CREST DRIVE
.2es51
3.00
0 98.9
9.136

WML11
WEST BASIN, WEST OF EGAN CREST DRIVE
0448 .
3.00
2] 92.7
9.121

WC11
W OF EAGLE CANYON/EGAN CREST INTERSECTION
COMBINE WML1@, WEGN3, WML11

3

WC12
W OF EAGLE CANYON/EGAN CREST INTERSECTION
COMBINE WC16B, WC1l

2

WLGB
WEST BASIN, WEST OF SKY VILLAGE ROAD
.0165

Page 9
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507
568
509

510
511
512
513
514
515

516
517
518
519
520
521

LINE

522
523
524
525
526
527

528
529
530
531

532
533
534
535
536
537

538
539
540
541
542
543

544
545
546
547
548
549

559
551
552
553
554
555

556
557
558
559

LINE

560
561
562
563
564
565

ULt

pB 3.00
LS ] 92.0
up  9.186
*
KK WL7
KM WEST BASIN, WEST OF SKY VILLAGE ROAD
BA  .9180¢
P8 3.e0
LS 2} 92.0
up  9.e895
*
KK WML13
KM WEST BASIN, WEST OF SKY VILLAGE ROAD
BA  .0256
PB 3.8
LS ] 95.9
up e.117
*
HEC-1 INPUT
ID..v.... j S 20000000 kT L T Seveven WBerin oo Bl 900000010
KK WEGL2
KM WEST BASIN, EAGLE CANYON AVE
BA  .e851
PB 3,00
LS 6 98.9
up  e.e72
*
KK WC13

KM W OF EAGLE CANYON/EGAN CREST INTERSECTION
Kt  COMBINE WC12, WL6B, WL7, WML13, WEGL2

HC 5

¥

KK WML14

KM WEST BASIN, WEST OF SKY VILLAGE ROAD
BA  .0308

PB 3.00

Ls e 95.8

u  0.111

*

KK W8 )
KM WEST BASIN, WEST OF SKY VILLAGE ROAD
BA  .0272

PB 3.00

LS o 92.0

U 8.128

*

KK WSKV3 i

KM WEST BASIN, WEST OF SKY VILLAGE ROAD
BA  .0066

PB 2.93

LS o 98.0

up  e.1e0

«

KK WSkva

KM WEST BASIN, SKY VILLAGE ROAD

BA  .0070

PB 3.00°

ts o 98.0

U 8.099

*

KK Wcia

KM E OF EAGLE CANYON/EGAN CREST INTERSECTION
KM COMBINE WC13, WML14, WL, WSKV3, WSKV4

HC 5
*
HEC-1 INPUT
S 2Zienenen - P F | JA. [T Tevevune 8.0veer80000..10
KK WLes
KM WEST BASIN, WEST OF SKY PARK DRIVE
BA  .0224
P8 2.93
Ls 2] 92.9
up  e.116

*

page 10
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566
567
568
569
570
571

572
573
574
575

576
577
578
579
58¢
581

582
583
584
585
586
587

588
589
590
591
592
593

594
595
596
597
598
599

LINE

609
601
602
603

604
605
686
697
608
699

610
611
612
613
614
615

616
817
618
619

620
621
622
623
624
625

626
627
628

KK
KM
BA
PB
LS
up

KK
KM

HC

KK
KM
BA
PB
LS
ub

KK
KM
BA
PB
Ls
up

KK

BA
PB
LS
up

KK
KM
BA
PB
LS
up

1D

ULt
WSPD4
WEST BASIN, WEST OF SKY VILLAGE ROAD
.0036
2.93
] 98.@
0.8395

WC1s5
N OF EAGLE CANYON/SKY PARK DRIVE INTERSECTION
COMBINE WLSB, WSPD4

2
w11 )
WEST BASIN, WEST OF MOUNTAIN LANDING STREET
.0573
2.93
o 92.0
8.131
WPRKS
WEST BASIN, WEST OF SKY VILLAGE ROAD
,0027 :
2.93
o 8.0
0.077
WPRK9
WEST BASIN, WEST OF SKY VILLAGE ROAD
.eee7
2.93
9 24.8
0.069
WMTLL
WEST BASIN, MOUNTAIN LANDING STREET
0028
2.93
o 98.e
0.069
HEC~-1 INPUT
...... ETUUNRS SUURUURE: SURUUUY SOUDRDL. JOPURURN - SRS SUNUURIE  SUSURIUE- JOURIR I
WC16
S OF EAGLE CANYON/MOUNTAIN LANDING INTERSECTION
COMBINE WL11, WPRKS, WPRK9, WMTLL
4
WEGL3
WEST BASIN, EAGLE CANYON AVE
.0075
3.00
o 98.0
2.098
wL1es
WEST BASIN, WEST OF GRAND CANYON DRIVE
.0286
2.93
e 92.0
0.139
WCL7
W OF EAGLE CANYON/GRAND CANYON INTERSECTION
COMBINE WC14, WC1S, WC16, WEGL3, WL10B
5
W12
WEST BASIN, WEST OF GRAND CANYON DRIVE
.0498
2.93
8 9.8
0.119
WGRC1B
WEST BASIN, GRAND CANYON DRIVE
.0050

Page 11
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629
639
631

632
633
634
635

LINE

636
637

638
639
640
641
642
643
644

645
646
647
648

649
659
651
652

653
654
655
656
657
658

659
660
661
662

663
664
665
666
667

668
669

LINE

678
671
672
673
674
675

876
677
678
679
680
681
682

683
684
685

I0

ULT

2,93
2] 98.8
0.163
WC18
W OF EAGLE CANYON/GRAND CANYON INTERSECTION
COMBINE WC17, WL12, WGRC1B
3
HEC-1 INPUT
....... )R S Y . PP - PR ST TR TIE : P s
ccra
2
OFF21B
REFERENCED FROM GCW MASTER DRAINAGE STUDY
BASIN IS DEVELOPED, CHECK FOR REFERENCE MATERIAL
8414
2.775
] 95
0.110
COF218B
COMBINE OFF21B WITH FLOW FROM CENTENNIAL POINT AND GRAND CANYON APTS
REFERENCED FROM GCW MASTER DRAINAGE STUDY
2
ROFF23
RETRIEVE FLOW FROM DIVOFF23
REFERENCED FROM GCW MASTER DRAINAGE STUDY
DOFF23
OFF23
REFERENCED FROM GCW MASTER DRAINAGE STUDY
. 8091
2.787
e 95
9.109
COFF23
COMBINE OFF23, DOFF23
REFERENCED FROM GCW MASTER DRAINAGE STUDY
2
QOFFU
.0398
2.93
Q 94.8
9.118
cpCULY
5
HEC-1 INPUT
veverasdiaine 2o 3, Avveians Beaeanas [T Tovraens Bevernas 9iinnns 10
NW29-C
REFERENCED FROM 20@8 MPU
9.132
3.00
2] 92.4
0,214
RNW29C
ROUTE NW239-C TO CNW71-W
FACILITY = CENTENNIAL PARKWAY CHANNEL WEST/GRAND TETON BRANCH
FACILITY ID-MILE = CNGT 9118
LINING = ARCH CON
REFERENCED FROM 2008 MPU
2100 0.037 0.015 2] TRAP 6
NW71-W
REFERENCED FROM 2808 MPU
9.104

Page 12
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686
687
688

689
690
691
692
693

694
695
696
697
698
699
700

701
702
703
704
785
706

LINE

7087
708
709
710
711

712
713
714
715
716
717

718
719
720
721

722
723
724
725
726
727

728
729
730
731
732

733
734
735
736
737
738

739
740
741
742

LINE

743

744 |

PB
LS
Up
*

Kk
KM
KM
KM
HC

KK
KM
BA
P8
Ls

I

KM
KM
KM
HC

KK
KM
BA
PB
LS
up

KK
KM
KM
HC

KK

KK
KM
KM
HC

jtu]

=

K

ULt
2.92
-] 92.5
9.206

CNW71W
COMBINE RNW2SC AND NW71-W
CENTENNTAL PKWY CHANNEL WEST/GRAND TETON BRANCH @ HUALAPAL
REFERENCED FROM 2008 MPU
2

RCNW71-W

ROUTE CNW71-W TO CNW71-E

FACILITY = CENTENNIAL PARKWAY CHANNEL WEST/GRAND TETON BRANCH
FACILITY ID-MILE = CNGT eeee,ee43

LINING = RCB
REFERENCED FROM 2008 MPU
6270 ©.036 9.015 2 TRAP 6 2]
NW71-E
REFERENCED FROM 2808 MPU
0.238
2.85
0 88.3
©.293
HEC-1 INPUT
....... A Y SN TP - PR [P : DY PR X
CNW71E

COMBINE NW71-E AND RCNW71-W
CENTENNTAL PKWY CHANNEL WEST/GRAND TETON BRANCH @ US 95
REFERENCED FROM 2008 MPU
2

WGRT1
WEST BASIN, GRAND TETON DRIVE
.9183
3.09
] 98.0
0.256

955TH
FLOW CONVEYED SQOUTH IN US-95 AT GRAND TETON
FLOW CONVEYED IN FACILITY ID = CN95 @167

3

OFF4-1
REFERENCED FROM 2008 MPU
2.301
3.40
0 86.8
©.295

ROFF41
ROUTE OFF4-1 TO COFF4-2
KYLE CANYON ROAD
REFERENCED FROM 2808 MPU
5800 0.0414 06.916 [’} TRAP [} 50

OFF4-2
REFERENCED FROM 2088 MPU
0.420
3.34
] 85.2
2.140

COFF42
COMBINE ROFF4-1 AND OFF4-2

REFERENCED FROM 2008 MPU
2
HEC-1 INPUT
....... O - T I : B D 1
RCOFF4-2

ROUTE COFF4-2 TO COFF5-1
Page 13
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745
746
747

748
749
758
751
752
753

754
755
756
757

758
759
760
761
762
763
764

765
766
767
768
769
778

77
772
773
774
775
776
777

778
779
780
781
782
783

LINE

784
785
786
787

788
789
799
791

C 792
793
794
795
796
797
798

799
8ee
801
802
803
8e4

805
8286
8e7

KM
KM
RD

KK
kit
BA
PB
Ls
up

KK

KM
HC

KK
KM

KM
KM
KM
RD

KK
KM
BA
PB
LS
uo

KK
KM
KM
KM
KM
KM
RO

KK
K4
BA
PB
LS
up

jO)

KK
KM
KM
HC

KK
K#
KM
HC

KK
KM
K
Kt
Kt
KM
RD

KK

BA
P8
LS
up

KK
KM
KM

ULT

KYLE CANYON ROAD
REFERENCED FROM 2008 MPU
2808 ©.9392 0.016 2} TRAP 2} 50
QOFF5-1
REFERENCED FROM 208608 MPU
9.296
3.26
2] 84.1
9.222
COFF51
COMBINE RCOFF4-2 AND OFFS5-1
REFERENCED FROM 2008 MPU
2
RCOFF5-1
ROUTE COFF5-1 TO 2CNW1-C

FACILITY = MOCCASIN AND KYLE CANYON ROAD
FACILITY ID-MILE = MOKC @380
LINING = RCP

REFERENCED FROM 2008 MPU

58¢e @.9373 9.013 2] CIRC 7.5 2
QFF5-2
REFERENCED FROM 2008 MPU

0.395

3.20

Q 86.9

9.317
ROFF52
ROUTE OFF5-2 TO CNW1~C

FACILITY =KYLE CANYON ROAD AND UNKNOWN

FACILITY ID-MILE = KCUN 6090
LINING = RCP
REFERENCED FROM 2008 MPU

2300 ©.922 9.913 ] CIRC 7 4
NW1-C
REFERENCED FROM 20868 MPU

9.293

3.12

2 84.3
09.263
HEC-1 INPUT
....... R A R SO PPN - NPT ST RIS PFTS - I 1

CNW1-C

COMBINE ROFF5-2 AND NWi-C
REFERENCED FROM 2008 MPU
2

2CNW1C

COMBINE RCOFF5-1 AND CNW1-C
REFERENCED FROM 2008 MPU

2
R2CNW1-C

ROUTE 2CNW1-C TO CNW-7
FACILITY =MOCCASIN AND KYLE CANYON ROAD
FACILITY ID-MILE = MOKC 9325

LINING = RCB
REFERENCED FROM 2808 MPU

5769 ©.9365 0.015 9 TRAP 9 2]
NwW7-C
REFERENCED FROM 2008 MPU
2.488

3.03

2] 87.2

9.364

CNW-7

COMBINE NW7-C AND R2CNWL-C
REFERENCED FROM 2008 MPU
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8es

869
810
811
812
813
814
815
816

817
818
819
820
821
822
823

LINE

824
825
826
827
828
829

830
831
832

833
834
835
836
837
838
839

840
841
842
843
844
845

846
847
848
849
850
851

852
853
854

. 855
856
857
858
859
868

LINE

861
862
863
864
865
866

KK
KM
BA
PB
LS
uo

KK
KM
HC

KK
KM
KM
KM
KM
KM
RD

KK
KM
BA
PB
Ls
up

KK
KM
BA
PB
LS
up

KK
KM

KK
KM
PB
BA
LS
uo

ps]

ULT

2
157DB
ADDED SR-157 DB
1 VoL -1
1
° 70 108
Q 5 7
-] 626 885 1084 1252 1399
2] 3 4 5 [ 7
RCNW7C
ROUTE CNW7-C TO CNW21-C
FACILITY =MOCCASIN AND KYLE CANYON RGAD
FACILITY ID-MILE = MOKC
LINING = RCB
REVISED FROM 2008 MPU
2660 ©.0338 @.015 ] TRAP 20 2
HEC-1 INPUT
....... R - N Y £T TR TEL TR IO NS L}
Nw21-C
PROPOSED ULTIMATE CONDITION MPA BASIN
.1552
3.00
] 92.8
2.199
CNw21c
COMBINE NW21-C AND CNW-7
2
RCNW21-C
ROUTE CNW21-C TO CNW3S-C

FACILITY =MOCCASIN AND KYLE CANYON ROAD
FACILITY ID-MILE = MOKC
LINING = RCB
REVISED FROM 2008 MPU
545¢ 6.8339 9.e15 Q TRAP 20 2]

NW35-C
PROPOSED ULTIMATE CONDITION MPA BASIN
3447
2.93
-] 96.5
9.291

WPRK1g
OFFICER IGOR SOLDO MEMORIAL PARK
.0157
2.77
Q 84.0
9.114

CNW35C
COMBINE NW35-C AND CNWZ1-C
3

WOFFL
DISCHARGES INTO DETENTION BASIN "DB1"
3.00
.4073
Q 86.4
0.356

HEC-1 INPUT

....... b AP T DN NI TP . DD S : PRI D -

WOFF11
DEVELOPED OFFSITE DRAINAGE BASIN
DISCHARGES INTO DETENTION BASIN "DB2"
.0281
7] 96.8
0,118
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867
868
869
87@
871

872
873
874
875
876

877
878
879

880
881
882
883
884

885
886
887
888
889

899
891
892
893
894

895
836
897
8938
899
9a0

LINE

901
902
903

994
905
906
997
908
909
910
911

912
913
914
915
916
917

918
919
920
921
922
923

924
925
926
927

KK
KM
BA
LS
uo

KK
KM
BA
LS
uo

KK
K
HC

KK
K
BA
LS
uo

KK
KM
BA
LS
up

KK
KM
BA
LS
uo

KK
KM
BA
PB
Ls
up

I

KK
KM
HC

KK
KM
Ko
RS
SA

5Q
SE

KK
KM

. BA

PB
LS
ub

KK
KM
BA
P8
LS
up

KK
KM
KM
HC

ULT
WOFF2
DISCHARGES INTQ DETENTION BASIN "DB1"
.9355
@ 85.8
0.148

WOFF3
DISCHARGES INTO DETENTION BASIN "DB1"
.8259
[*] 86.2
9.112

o4
COMBINE WOFF1, WOFF2, WOFF3, WOFF11
4

WOFF4
DISCHARGES INTO DETENTION BASIN "D81"
.8581

e 86.2
8.136

WOFFS
DISCHARGES INTO DETENTION BASIN "DB1"
.2569
[} 86.5
8.419

WOFF6
DISCHARGES INTO DETENTION BASIN “DB1"
.9399
] 86.2
9.121

WPF1B
WEST BASIN, WEST OF SHEEP MT ROAD
0295
3.00

HEC-1 INPUT

DB1
COMBINE CP1, WOFF4, WOFFS, WOFFG AND WPF1B
5

RDB1
OUTLET = 24" ORIFICE @ INVERT ELEVATION = 3013.8-FT
1
i ELEV 3025.5
4.68 5.56 5.74 5.92 6.10 7.81 7.46 8.36
3025.5 3027 3028 3029 3030 3035 3037 3040
2] 13.7 31.5 48.3 60.6 70.8 74.5 1436.0
3013.8 3017 3020 3025 3030 3035 3e37 3040

WSHP3
WEST BASIN, SHEEP MT ROAD
.0163
3.60
2] 94.0
0.11@

WPF2
WEST BASIN, WEST OF SHEEP MT
0048
3.99
-] 94.0
0,074

WCis
FAR N OF GRAND TETON/SHEEP MT INTERSECTION
COMBINE RDBL, WSHP3, WPF2

3

Page 16

9.32
3043
3920.5
3043

10.68
3046
7136.3
3046
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928
929
39
931
932
933

934
935
936
937
938
939

LINE

940
941
942
943
944
945

946
947
948
949

958
951
952
953
954
955

956
957
958
959
260

961
962
963
964
965

966
967
968

969
970
871
972
973

974
975
976
977
978

LINE

979
98e

981
982
983
984
285
986

KK
KM
BA
PB
LS
up

KK
K
BA
PB
LS
un

ID..

KK
KM
BA
3}
LS
up

KK
KM
KM
HC

KK
KM
BA
PB
LS
uo

KK
BA
PB
LS
up

KK
BA
PB
LS
up

KK
KM
HC

KK
BA
PB
LS
up

KK
BA
P8
LS
up

ID..

KK
HC

KK
KM
BA
PB
LS
ub

uLT
WPF5
WEST BASIN, WEST CF SHAUMBER RD
0086
3.00
@ 86.0
@.052

WML2
WEST BASIN, WEST OF SHAUMBER ROAD
.0428
3.00
] 93.5
9.142

HEC-1 INPUT

I PO 2eiienan PRI Aiiienns Buvienns [T Tevoeses |: T | PN

WSHAS
WEST BASIN, SHAUMBER ROAD
.0037
3.00
] 98.¢
0.986

Wca2e
S OF EAGLE CANYON/SHAUMBER INTERSECTION
COMBINE WPF5, WML2, WSHAS

3

WARR4
WEST BASIN, WEST OF SHAUMBER ROAD
.0020
3.00
] 88.0
9.108

WPF4
0090
3.09
2] 4.9
0.087

WSHAG
.0822
3.00
4 98.0
2.0851

WC21
S OF SHAUMBER SPLIT INTERSECTION
5

WPF3
.0072
3.00
] 94.@
0.859

WSHA3A
.ee1e
3.00
2] 98.0
9.05¢

HEC-1 INPUT

PR PRy L PO TP TINN L TN Brvirnne Teveveos 8..0..009.0.0.010

WLEA
WEST BASIN, WEST OF EGAN CREB DRIVE
L0125
3.00
2 92.9
0.1e6
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UuLT

987 KK WL5A
988 KM WEST BASIN, WEST OF EGAN CREB DRIVE
9289 8A  .0170
990 P8 3.00
991 LS ] 92.9
992 up  8.e99
*
993 KK WLSB
994 BA  .€@59
995 PB 3.ee
996 LS e 92.8
997 up  @.ess
*
998 KK WC22A
999 HC 3
*
1000 KK WPRK4
1801 KM  WEST BASIN, WEST OF EGAN CREB DRIVE
1602 8A  .0016
1003 PB 3.00
1004 LS 2} 84.0
1005 up  8.067
*
1006 KK  WARRS
1007 KM  WEST BASIN, WEST OF EGAN CREB DRIVE
1068 BA  .0108@
1099 PB 3.08
1010 LS e 90.9
1011 up 0,190
*
1e12 KK WC22
1013 KM FAR S OF SKYE CANYON PARK/EGAN CREB INTERSECTION
1014 HC 5
*
HEC-1 INPUT PAGE 28
LINE IDieaes 1. Zivearns [ TP [ PR S.oeveaens 6orvnnan ToeevsoBaiiaans 9.,....10
1015 KK WPF6
1016 KM WEST BASIN, WEST OF EGAN CREB DRIVE
1017 BA  .0016
1018 PB 3.e0
1019 Ls 2] 94.0
1020 up  ©.650
*
1021 KK WML8
1022 KM WEST BASIN, WEST OF EGAN CREB DRIVE
1023 BA .0161
1024 PB 3.00
1025 LS 2] 95.8
1026 up  @.e93
*
1027 KK DUMMY
le28 HC 3
*
1029 KK STRS
1030 KM STREET BASIN
1931 BA .8845
1032 . P8 3.00
1033 LS 2} 98.8
134 up  9.180
*
1035 KK WEGN1
1636 KM  WEST BASIN, EGAN CREB DRIVE
1837 BA  .8007
1038 PB 3.9
1839 LS 9 98.0
1040 up  9.950
*
1041 KK WEGN2
1842 KM  WEST BASIN, EGAN CREB DRIVE
1043 BA  .eee7
1044 PB 3.00
1045 LS [ 98.9
1046 up  9.050
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ULT

1047 KK We23
1048 KM  FAR S OF SKYE CANYON PARK/EGAN CRES INTERSECTION
1049 KM  COMBINE WC22, WML8, WPF6, STR5, WEGN1, WEGN2
1059 HC 4

*

HEC-1 INPUT PAGE 29

LINE 10 JON A b IR Zevaeean 3iiiiien L N TR [ 7O EE T TN [ PN [ ISP, 1e
1851 KK WARRG
1652 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1953 8A  .0038
1054 PB 3.00
1055 LS 2] 88.e
1056 Uup 0.100

*
1es57 KK WPF7
1058 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1059 BA  .ee71
1060 PB 3.00
1061 LS ] 94.9
162 up  @.e97

*
1063 KK W24
164 KM  FAR E OF SKYE CANYON PARK/EGAN CREB INTERSECTION
1065 KM  COMBINE WC23, WPF7, WARRG, WLEA
1066 HC 3

*
1967 KK WLEA
1068 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1069 BA  .€0%96
1870 P8 3.60
1871 LS [*] 92.0
1872 up  @.e92

*
10873 KK STRE
1074 KM STREET BASIN
10875 BA  .ce088
1976 PB 3.00
1077 LS 2] 98.0¢
1078 up 9,188

*
1079 KK WPRK&
19080 KM WEST BASIN, WEST OF SKYE VILLAGE ROAD
1081 BA  .0207
1082 PB 3.00
1083 LS ] 84.9
1084 up  e.121

*
1085 KK WC26
1086 KM W OF SKY CANYON PARK/SKYE VILLAGE INTERSECTION
1087 KM  COMBINE WC24, STR6, WWPRK6
1088 HC 4

*

HEC-1 INPUT PAGE 30

LINE IDiesenss j PPN 2ooiiann O Y N PR Y A L 10
10839 KK 2.08b
1092 KM ONSITE BASIN
1091 " BA .0303
1092 PB 3.0
1093 LS 2] 95.@
1094 up  e.185

*
1095 KK SVR1
1696 KM  ONSITE STREET BASIN
1097 BA  .0043
10898 P8 3.20
1099 s 2 98.9
1109 o o.e81

*
1101 KK We27
1182 KM S OF SPD2/SKYE CANYON VILLAGE INTERSECTION
1103 KM COMBINE WC26, 2.€8b, SVR1
1194 HC 3

"

Page 19




1105
1186
1107
1108
1169
1110

1111
1112
1113
1114
1115
1116

1117
1118
1119
1120
1121
1122

1123
1124
1125
1126

LINE

1127
1128
1129
1130
1131

1132
1133
1134
1135
1136

1137
1138

1139
1149
1141
1142
1143

1144
1145

1146
1147
1148
1149
115
1151

1152
1153
1154
1155
1156
1157

1158
1159
li6e
1161
1162
1163

LINE

ULT

KK WL1B

KM WEST BASIN, WEST OF SHEEP MT ROAD
BA  .0437

P8 3.08

LS ] 92.0

ub  e.109

*

KK WARR1

KM  WEST BASIN, WEST OF SHEEP MT ROAD
BA  .9056

PB 3.00

LS 2] 88.0@

up  9.100

*

KK WSHP2

KM  WEST BASIN, SHEEP MT ROAD
BA  .0146

PB 3.08

LS ] 94.0

Up  B8.148

*

KK wezs

KM  FAR S OF IRON MT/SHEEP MT INTERSECTION
KM  COMBINE WL1B, WARRL, W3HP3

HC 3
*
HEC-1 INPUT
1) VPR TUUUUUNE YUUUUUUE: JOPURUOY SR SOPPPIIY- SRRy ANPUUURS: MRS IO 10
KK WSCH2
BA  .0180
PE 3.00
LS o 91.0
up  0.069
M
KK HWSHA3B
BA  .8026
P 3.00
Ls ® 98.9
u .89
*
KK WC3e
HC 2
*
KK WSCPL
BA  .0024
PB 3.0
LS e 98.0
U 0.066
*
KK We3l
HC 2
*
KK WMLL
KM WEST BASIN, WEST OF SHAUMBER ROAD
BA  .0282
PB 3.00
LS e 92,0
w  e.103
*
KK STR3
KM STREET BASIN
BA  .0044
PB 3.00
LS o 98.0
uD  0.100
*
KK WARR2
KM WEST BASIN, WEST OF SHAUMBER ROAD
BA  .0844
P8 3.8
LS e  88.9
Up  e.180
¥
HEC-1 INPUT
50 FOO Loeen.. 200 S VYN 5iennn 6ureenns Tevennnn 8innen T 18
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ULt

1164 KK (a3
1165 HC S
*
1166 KK 2,097
1167 KM  ONSITE BASIN
1168 BA  .0817
1169 PB 3.00
1170 LS ] 84.9
1171 U 9.e82
*
1172 KK 2.99
1173 KM ONSITE BASIN
1174 BA 0455
1175 PB 3.900
1176 LS -] 92.0
1177 b e.126
*
1178 KK 2.31
1179 KM ONSITE BASIN
1180 BA  .0050
1181 PB 3.00
1182 LS [} 84.0
1183 UDp  0.a76
*
1184 KK CP3a
1185 KM COMBINES (P4, 2.89T, 2.89 AND 2.31
1186 HC 4
*
1187 KK 2,887
1188 KM ONSITE BASIN
1189 BA  .0@18
1199 PB 3.00
1191 LS ] 84.0
1192 uo  e.e77
*
1193 KK 2.e8a
1194 KM ONSITE BASIN
1195 BA  ,0246
1196 P8 3.09
1197 LS 2} 95.9
1198 up  e.1es
*
HEC-1 INPUT PAGE 33
LINE ID..vuues Tovevear2innn
1198 KK CP3b
1200 KM COMBINES CP3a, 2.0@87 AND 2.@8a
1201 HC 3
®
1292 KK WC35
1203 KM N OF SPD2/SKYE CANYON VILLAGE INTERSECTION
1204 KM COMBINE WC27, CP3b
1205 HC 2
*
1286 KK 5.e1b
1207 KM ONSITE STREET BASIN
12e8 BA  .0317
1209 . PB 3.00
1210 LS 2] 95.0@
1211 up 9.e83
*
1212 KK 2.32Tb
1213 KM  ONSITE STREET BASIN
1214 BA  .0010
1215 PB 3.80
1216 LS e 84.0
1217 up  9.e94
®
1218 KK 2.32b
1219 KM  ONSITE STREET BASIN
1228 BA  .@387
1221 2] 3.00
1222 LS ] 95.0
1223 up  9.131
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1224
1225
12286

1227
1228
1229
1230
1231
1232

1233
1234
1235
1236

LINE

1237
1238
1239
1240
1241

1242
1243
1244
1245
1246

1247
1248
1249

1250
1251
1252
1253
1254

1255
1256
1257
1258
1259

1260
1261
1262
1263
1264
1265

1266
1267
1268

1269
1270
1271
1272
1273
1274
1275
1276

LINE

1277
1278
1279
1280
1281

K
HC

KK
KM
BA
PB
LS
up

KK
KM
KM
HC

o

KK
K
BA
PB
LS

uLT

CP2c
COMBINES 5.81b, 2.32Tb AND 2.32b
3

SVR2
ONSITE STREET BASIN
.0100
3.e0
] 98.@
0,161

WC37
S OF IRON MT/SKYE VILLAGE RD INTERSECTION
COMBINE WC35, CP2¢ AND SVRZ

HEC-1 INPUT

WOFF7
DISCHARGES INTO DETENTION BASIN "DB2"
0068
2] 86.2
0.1002

WOFF8
DISCHARGES INTO DETENTION BASIN "DB2"
.1663
] 86.2
0.239

cP2
COMBINE WOFF7, AND WOFF8
2

WOFF9
DISCHARGES INTO DETENTION BASIN "DB2"
1164
2} 86.2
0.203

WOFF18@
DISCHARGES INTO DETENTION BASIN "DB2"
2463
] 86.5
9.248

WPF1A
WEST BASIN, WEST OF SHEEP MT ROAD
.0315
3.90
Q 94.0
0.135

pB2
COMBINE CP2, WOFF9, WOFF1@ AND WPF1A
4

RDB2
QUTLET = 25" ORIFICE @ INVERT ELEVATION = 2984.21-FT
1
1 ELEV 2992.0
0.02 2.34 7.60 24.3@ 46.28 73.78 107.11 146.75 1593.63
2992,0 2993.8 2995.0 3000.6 3005.¢ 3010.0 3015.9 3620.0 3025.0
0.00 44.44 51.05 64.7¢ 83.84 99,36 520.9 3465.5 7888.4
2992.@ 2993.8 2995.0 3800.6 3009.0 3018.0 3019.0 3022.0 3025.0

HEC-1 INPUT
..... S DU TAPPUI: DURPRIY SRS T S T R N- F -}
WPRK1
WEST BASIN, WEST OF SHEEP MT ROAD
8037
3.00
Q 84.0
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uLY

1282 up  e.970
*
1283 KK WIRNL
1284 KM  WEST BASIN, IRON MT ROAD
1285 BA 0009
1286 PB 3.00
1287 LS ] 98.0
1288 up  e.es5e
*
1289 KK WL1A
1299 KM WEST BASIN, WEST OF SHEEP MT ROAD
1291 BA  .B465
1292 PB 3.00
1293 LS ] 92.9
1294 D 9.142
*
1295 KK WC38
1296 KM W OF SHEEP MT/IRON MT INTERSECTION
1297 KM  COMBINE WPF1A, WPRK1, WIRN1
1298 HC 4
*
1299 KK WSHP1
1300 KM WEST BASIN, SHEEP MT ROAD
1301 BA  .9loce
1302 PB 3.00
1303 LS ] 94.0
13e4 up 8,125
*
1305 KK Wes9
1306 KM S OF IRON MT/SHAUMBER INTERSECTION
1307 KM COMBINE WL1A, WSHPL
13e8 HC 2
*
1309 KK WIRNZ
1319 KM  WEST BASIN, IRON MT ROAD
1311 BA  .6034
1312 PB 3.0
1313 LS 12 98.0
1314 up 8,897
*
HEC-1 INPUT PAGE 36
LINE IDenenes Toeeaeai2iaia, [ PR [ TP Bivinann [T Tovenenn Biverens |- . 18
1315 KK WSCHL
1316 KM  WEST BASIN, WEST OF SHAUMBER ROAD
1317 BA  .8615
1318 P8 3.00
1319 LS [} 91.0
1320 up  0.125
*
1321 KK STR2
1322 KM  STREET BASIN
1323 BA  .0061
1324 PB 3.00
1325 LS 0 98.8
1326 up  9.192
*
1327 KK CPL
1328 KM S OF IRON MT/SHAUMBER INTERSECTION
1329 KM COMBINE WC39, WIRN2, WSCH1, STR2
1330 HC 4
*
1331 KK 5.01
1332 K¥  ONSITE BASIN
1333 BA  .0292
1334 P8 3.00
1335 LS 2} 95.@
1336 up  0.876
*
1337 KK 2.32T
1338 KM ONSITE BASIN
1339 BA  .0010
1340 P8 3.09
1341 LS Q 84.0
1342 Up  0.889
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1343
1344
1345

1346
1347
1348
1349
1350
1351

LINE

1352
1353
1354
1355
1356
1357

1358
1359
1360

1361
1362
1363
1364

1365
1366
1367
1368
1369
137e

1371
1372
1373
1374

1375
1376
1377
1378
1379
138e

1381
1382
1383
1384
1385
1386

LINE

1387
1388
1389
1390
1391
1392

1393
1394
1395
1396

1397
1398
1359
1408
1401

KK
K#
HC

KK
Kn
BA
PB
LS
uo

p()

KK
KM
BA
pB
LS
up

KK
KM
HC

KK
XM

HC

KK
KH
BA

LS
u

KK
Kt
KM
HC

KK
Kt
BA
[2:]
LS
up

KK
BA
PB

LS
ud

b0

ULT
CP2a
COMBINES CP1, 5.61 AND 2.32T7
3

STRL

STREET BASIN

0060

3.09
14 98.0

9.119

HEC-1 INPUT

2.32
ONSITE BASIN
.0317
3.00
e 95.8
9,113

CP2b
COMBINES CP2a, STR1 AND 2.32
3

WC43
N OF IRON MT/SKYE VILLAGE RD INTERSECTION
COMBINE WC37, CP2b

2

WSKVIA
WEST BASIN, SKYE VILLAGE ROAD
.00821
3.00
] 98.2
9.093

WCa4A
S OF 0SO BLANCA/SKYE VILLAGE RD INTERSECTION
COMBINE WCA3, SKV1A

2

WGC2
WEST BASIN, WEST OF US95
.9130
2.93
] 92,9
9.197

HWOSO1
WEST BASIN, 0SC BLANCA ROAD
0034
2.93
] 98.0
Q.867

HEC-1 INPUT

WGEDIA
WEST BASIN, WEST OF US95
.eqa4
2.93
-] 92.4
9.133

WC448

W OF 0SO BLANCA/US95 INTERSECTION

COMBINE CNW3SC, WC44A, WGC2, WOS01, WGEDIA
5

Ni5@-C
PROPOSED ULTIMATE CONDITION MPA BASIN
.1677
2.92
] 87.8
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14682

1403
1404
1405
1466
1467
1408

1409
141@

1411
1412
1413
1414

1415
1416
1417
1418
1419
1420

1421
1422
1423
1424
1425
1426

LINE

1427
1428
1429
143
1431
1432

1433
1434
1435

1436
1437
1438
1439
1440
1441

1442
1443
1444
1445
1446
1447

1448
1449
1456
1451

1452
1453
1454
1455
1456
1457

1458
1459
1469
1461
1462

up
*

KK
KM
BA
PB
Ls

up
*

KK

HC
*

KK
KM
KM

DR
*

KK
KM
BA
P8
LS
up

KK
KM
BA
PB
LS
uo

ID.

KK
KM
BA
P8
LS
uo

KK
KM
HC

KK
KM
BA
P8
s
uo

KK
KM
BA
]
s
up

KK
K#
KH

KK
KM
BA
P8
Ls
uo

KK
KM
BA
PB
LS

UuLT
6.179

WGC1
WEST BASIN, WEST OF USS5
0138
2,93
Q 92.¢
0.091

WC44C
2

RETCiB

RETRIEVE FLOW FROM VTN CULVERT 1
REFERENCED FROM GCW MASTER DRAINAGE STUDY
DCHD1B

£US95
EAST BASIN, WEST OF TEE PEE LANE
.0139
2.77
] 98.6
9.866

95-4A
U595 BASIN BETWEEN LOG CABIN AND IRON MOUNTAIN
.0077
2,77
] 92.6
9.083

HEC-1 INPUT

arane T I . P LT Tevesian 8....... | NN .10

95-48
US95 BASIN BETWEEN LOG CABIN AND IRON MOUNTAIN
.@073
2,77
] 92.6
0.082

E OF LOG CABIN/USIS INTERSECTION
6

ELOG1
EAST BASIN, LOG CABIN WAY
8053
2.77
] 98.0
0.071

EPRK2
FAST BASIN, WEST OF TEE PEE LANE
0025
2.77
] 69.9
0.122

EC2 :
W OF LOG CABIN/TEE PEE INTERSECTION
COMBINE ECL, ELOGL, EPRK2

3

EAALB
EAST BASIN, WEST OF US93
.0624
2,93
@ 92.8
6,141

ETP1B
EAST BASIN, TEE PEE LANE
.0015
2.77
2] 98.0
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1463

LINE

1464
1465
1466
1467

1468
1469
1478
1471
1472
1473

1474
1475
1476
1477
1478
1479

118¢
1481
1482
1483

1484
1485
1486
1487
1488
1489

1490
1491
1492
1493
1494
1495

1496
1497
1498
1499

LINE

1508
1501
1502
1583

1504
1505
1506
1507
1588
1589

1510
1511
1512
1513
1514
1515

1516
1517
1518
1519

ID..

KK
KM
K

HC
*

KK
Ki4
BA
PB
Ls

uo
*

KK
K®
BA
P8
)

up
*

KK
KM

ULy

0.963
HEC-1 INPUT
..... L RO JUUUUI: DTN SUDIAY. PRSI ; NS ATTTRTES: FIPPUINS: FAPR 1
EC3

N OF KYLE CANYON/TEE PEE INTERSECTION
COMBINE EAA1B, ETPiB
2

ESKY1
EAST BASIN, WEST OF TEE PEE LANE
0953
2.77
2 98.9
0.125

EPF1
EAST BASIN, WEST OF TEE PEE LANE
.8067
2.77
2 86.0
©.115

EC4
W OF KYLE CANYON/TEE PEE INTERSECTION

KM COMBINE ESKY1, EPF1
HC 2
*
KK ETP2
KM  EAST BASIN, TEE PEE LANE
BA  .@918
P8 2.77
LS 2] 98.9
up  0.672
*
KK EMLAL
KM  EAST BASIN, WEST OF TEE PEE LANE
BA  ,0295
P8 2.77
LS ] 92.9
uD  0.105
*
KK ECS
KM N OF LOG CABIN/TEE PEE INTERSECTION
KM  COMBINE EC3, EC4, ETP2, EMLA1
HE 4
*
HEC-1 INPUT
IDieeaens 1.....0e S - PPN L . [ SER TR R CRE R 9..... .10
KK EC6
KM E OF LOG CABIN/TEE PEE INTERSECTION
KM  COMBINE EC2, ECS
HC 2
¥
KK EL1
K EAST BASIN, WEST OF FORT APACHE
BA  .0399
PB 2.77
LS ] 87.@
up  B,152
*
KK  ELOG2
KM EAST BASIN, LOG CABIN
BA  .6055
] 2.77
LS ] 98.0
up  0.9879
*
KK EC7
KM  FAR W OF LOG CABIN/FORT APACHE INTERSECTION
KM  COMBINE EC7B, EL1, ELOG2
HC 3

*
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1520
1521
1522
1523
1524
1525

1526
1527
1528
1529
153
1531

1532
1533
1534
1535
1536
1537

LINE

1538
1539
1540
1541

1542
1543
1544
1545

1546
1547
1548
1549
1559
1551

1552
1553
1554
1555
1556
1557

1558
1559
1560
1561
1562
1563

1564
1565
1566
1567
1568
1569

157@
1571

1572
1573
1574
1575
1576
1577

LINE

1578

Kt
BA
PB
Ls
uo

KK
KH
BA
PB
LS
uw

KK
KM
BA
PB
LS
un

ID..

KK
KM
KM
HC

KK
KM
KM
DR

KK

BA
pB
LS
uo

KK
KM
BA
]
is
up

KK
K
BA
PB
LS
un

KK
KM
BA
23]
LS
unp

KK
HC

KK
KM
BA
]
LS
un

) (AR

KK

ULT

EL5A
EAST BASIN, WEST OF FORT APACHE
.0236
2.77
9 B7.0
9,130
ELOG3
EAST BASIN, LOG CABIN WAY
0027
2,77
9 98.9
9,079
EPRK1
EAST BASIN, WEST OF TEE PEE LANE
.e016
2.77
[*] 69.0
9.122
HEC-1 INPUT
PP D SN L S I T Teun
EC8
W OF LOG CABIN/FORT APACHE INTERSECTION
COMBINE EC7, EML1A, ELOG3, EPRK1
4
RETC28
RETRIEVE FLOW FROM VTN CULVERT 2
REFERENCED FROM GCW MASTER DRAINAGE STUDY
DCHD28

95-5A
US95 BASIN BETWEEN LOG CABIN AND IRON MOUNTAIN
0063
2.77
] 92.6
0,875

95-58
US95 BASIN BETWEEN LOG CABIN AND IRON MOUNTAIN
.0059
2,77
e 92.6
9.073

95-6A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.B164
2.77
[¢] 92.8
0.091

95-68
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.0074
2.77
] 89.5
0.082

ECSA
5

EML3A

EAST BASIN, WEST OF TEE PEE LANE

,0293

2.77
] 94.1

0.128

HEC-1 INPUT

ETP4
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IEERT: TR

B

P TP -

S PR
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1579
1580
1581
1582
1583

1584
1585
1586

1587
1588
1589
1590
1591
1592

1593
1594
1595
1596
1597
1598

1599
1660
1601
1602

1603
1604
1605
1686
1607
1608
1609

1618
1611
1612
1613
1614
1615

LINE

1616
1617
1618
1619
1620
1621

1622
1623
1624
1625

1626
1627
1628
1629
1630
1631

1632
1633
1634
1635
1636
1637

1638
1639
1648
1641

KM
BA
pB
LS
up

KK
KM
HC

KK
KK
BA
PB
Ls
up

KK
K
BA
PB
LS
uo

KK
K
KM
HC

KK
KM
KM
Ki
DT
DI

KK
kM
BA
PB
LS
up

KK
KM
BA
P8
LS
up

KK
KM
KM
HC

KK
KH
BA
B
is
up

KK
kM
BA
PB
Ls
un

KK
KM
KM

ULT

EAST BASIN, TEE PEE LANE
.8013
2.77
Q 98.0
0.064
EC9B
N OF IRON MT/TEE PEE INTERSECTION
EIRN1
EAST BASIN, IRON MT ROAD
.0916
2.77
] 98.0
0.068
ES1
REFERENCED FROM GCW MASTER DRAINAGE STUDY
0173
2.77
] 92.7
9.109
EC10
N OF IRON MT/FORT APACHE INTERSECTION
COMBINE EC98, EIRN1, E£S51
3
FTNOR
FLOW SPLIT AT IRON MOUNTAIN/FORT APACHE
DIVERT FLOW EAST IN IRON MOUNTAIN ROAD
MATCH CLV NWNS
IREAST
] 98 235 500
] 98 235 235
EL6
EAST BASIN, WEST OF FORT APACHE
8567
2,77
] 87.¢
@.186
HEC-1 INPUT
) NP PR TS A L I [T ToveaennsBoiione9einnn 10
EFA4
EAST BASIN, FORT APACHE
0030
2.77
2 98.0
9.186
EC11
S OF OHARE/FORT APACHE INTERSECTION
COMBINE EC18, EML2, EFA4
3
EGCL
EAST BASIN, WEST OF TEE PEE LANE
0412
2.77
2] 92.0
a.149
ETP3
EAST BASIN, TEE PEE LANE
.0108
2,77
] 0.0
8.160
EC12
FAR 5 OF LOG CABIN/TEE PEE INTERSECTION
COMBINE EGC1, ETP3
2

HC
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uLT

1642 KK EL3
1643 KM EAST BASIN, WEST OF TEE PEE LANE
1644 BA  .0412
1645 ps 2.77
1646 L5 o 87.9
1647 uw  9.17¢

*
1648 KK  EQHR2
1649 KM EAST BASIN, WEST OF TEE PEE LANE
1658 BA  .0019
1651 B 2.77
1652 s o 98.e
1653 U 9.083

*

HEC-1 INPUT PAGE 45

LINE PR SUUUDUOY: RN T 1
1654 KK EPRK3
1655 KM EAST BASIN, WEST OF TEE PEE LANE
1656 BA  .0031
1657 P8 2.77
1658 LS 8 69.8
1659 up 6,125

*
1660 KK EC13
1661 KM S OF OHARE/TEE PEE INTERSECTION
1662 KM COMBINE EC12, EL3, EOHR2, EPRK3
1663 HC 4 '

*
1664 KK EL4
1665 XM EAST BASIN, WEST OF TEE PEE LANE
1666 BA  ,0335
1667 P8 2,77
1668 s e 87.0
1669 uw  0.142

*
1670 KK EL2
1671 KM EAST BASIN, WEST OF FORT APACHE
1672 BA  .0338
1673 B 2.77
1674 LS e 87.0
1675 U e.119

*
1676 KK  EOHRL
1677 KM EAST BASIN, OHARE ROAD
1678 BA  ,0028
1679 B 2.77
1680 LS o 98.0
1681 up  8.052

*
1682 KK EC14
1683 KM W OF OHARE/FORT APACHE INTERSECTION
1684 KM COMBINE EC13, EL4, EL2, EOHR1
1685 HC 4

*
1686 KK EC15
1687 HC 2

*
1688 KK RFTLC
1689 KM DIVERT FLOW SPLIT INTO O'HARE ROAD
1690 DT OHARE
1691 DI 8 47 5000
1692 BQ [ 47 47

*

HEC-1 INPUT PAGE 46

LINE f (O TIPS R JN: RN T S TN PR S : R
1693 KK EFA3
1694 KM EAST BASIN, FORT APACHE ROAD
1695 BA  .0025
1696 P8 2.77
1697 LS 0 98.0
1698 Up  0.164
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1699
1760
1761
1702
1703
1784

1705
1706
1767

17e8
1709
1718
1711
1712

1713
1714
1715
1716

1717
1718
1719
1720
1721
1722

1723
1724
1725
1726
1727
1728

LINE

1729
1730
1731
1732

1733
1734
1735
1736
1737

1738
1739
1740
1741
1742
1743

1744
1745

1746
1747
1748
1743
1750
1751

1752
1753
1754
1755
1756
1757

1758
1759

ULT

XK ELSB

KM EAST BASIN, WEST OF TEE PEE LANE

BA  .0132

P8 2,77

LS Q 87.9

up  9.120¢

*

KK EC16

KM S OF OHARE/FORT APACHE INTERSECTION
HC 3

¥

KK R2FTLC

KM  DIVERT FLOW SPLIT INTO LOG CABIN WAY
DT LOGCAB

DI ] 187 5000

0Q ] 187 187

*

KK EC18

KM N OF L0G CABIN/FORT APACHE INTERSECTION
KM  COMBINE EC8, EC16

HC 2
*
KK EFA2
KM EAST BASIN, WEST OF TEE PEE LANE
BA  .0017
P8 2.77
s e 98,0
U 2.689
*
KK EAA2
KM EAST BASIN, WEST OF FORT APACHE ROAD
BA 2776
B 2.77
LS 8 92.0
up  9.274
*
HEC-1 INPUT
F( J TevireniZevenns TN 4., - OO 6uueenns Tereens X FOURTON: T 10
KK EC17

KM FAR N OF LOG CABIN/FORT APACHE INTERSECTION
KM  COMBINE EFA2, EAA2, EC18

HC 3

*

KK OFFZ

BA  .0521

PB 2.77

LS Q 87.@
U 0.138

*

KK ESKV1

KM EAST BASIN, SKYE VILLAGE ROAD
BA  .0018

PB 2.77

Ls 2 98.0
up  9.109

%

KK EC19

HC 2

*

KK EAAIA

KM EAST BASIN, WEST OF TEE PEE LANE
BA  .161€

P8 2.77

LS @ 92.0
up  9.193

*

KK ETP1A

KM EAST BASIN, TEE PEE LANE
BA  .0046

PB 2.77

LS e 98.0@
up  e.117

*

KK EC20

KM N OF MOCASSIN/TEE PEE INTERSECTION
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1760
1761

1762
1763
1764
1765
1766

LINE

1767
1768
1769
i77¢
7
1772

1773
1774
1775
1776

1777
1778
1779
178¢
1781

1782
1783
1784
1785

1786
1787
1788
1783
1799

1791
1792
1793
1794

1795
1736
1797
1798
1799
18¢0

1801
1802
1803
1804
1805
1806

LINE

1807
1808
1889
1816
1811
1812

1813
1814
1815
1816
817
1818

Kt

m

KK
KM
BA
PB
L5
up

KK
K
KM

KK

KK
KM
KM
HC

KK
Kn
8A
PB
LS
up

KK
Kt
BA
PB
LS
ub

...

KK
KM
BA
4]
LS
up

KK
KM
8A
PB
LS
up

ULt
COMBINE EC19, EAAIA, ETPIA
3

FTAPN
DIVERSION TO MOCCASIN REGIONAL FACILITY LVMO
NATPRK

2] 150 5000

e 158 159

HEC-1 INPUT

EFAL
EAST BASIN, FORT APACHE
.0028
2.77
-] 98.0
8,127

EC21
MOCCASIN/FORT APACHE INTERSECTION
COMBINE EC17, EC20, EFAl
3

NW162-C
9.200
2.77

Q 94.7
0.295

EC27
W OF MOCCASIN/EL CAPITAN INTERSECTION
COMBINE EC18, NW102-C
2

NW130-U
8.156
2,77
] 82.8
6.314

EC28
COMBINE £C27, NWi3e-W
DURANGO AND MOCCASIN
2

95-7A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
0969
2.77
] 94.7
9.073

95-78
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.ee8t
2.77
] 94.7
8.084

HEC-1 INPUT

S DU PPN HAY T TR IR PRI T PPy SR : PN B &)

95-8A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
0852
2.77
e 94,7
0.061

95-88
REFERENCED FROM GCW MASTER DRAINAGE STUDY
0031
2.77
] 94,7
0.0508
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1819
1820
1821

1822
1823
1824
1825
1826
1827

1828
1829
1839
1831
1832
1833

1834
1835
1836
1837

1838
1839
1840
1841
1842
1843

LINE

1844
1845
1846
1847
1848
1849

1858
1851
1852

1853
1854
1855
1856
1857
1858

1859
1860
1861
1862
1863
1864

1865
1866
1867
1868

1869
1870
1871
1872
1873
1874

1875
1876
1877
1878
1879

KK
KM

PB

LS
up

KK

€95-88
COMBINE 95-7A, 95-7B, 95-8A, 95-8B
4
EML3B
EAST BASIN, WEST OF TEE PEE LANE
.0188
2.93
[} 95.@
8.111
ETPS
EAST BASIN, WEST OF TEE PEE LANE
8014
2.93
e 98.90
0.868
EC22
N OF BRENT/TEE PEE INTERSECTION
COMBINE C95-8B, EML3B, ETP5
3
EBRT1
EAST BASIN, BRENT LANE
.0028
2,93
] 98.0
9.064
HEC-1 INPUT
PR D % TR 3. PRY: PPN L N ST T T Bervevenn 4.
ES2
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.0491
2.77
2 94.7
9.149
EC23
N OF BRENT LANE/FORT APACHE INTERSECTION
3
EMLA2
EAST BASIN, WEST OF FORT APACHE ROAD
.9261
2,93
] 95.0
0.090
EFAGA
EAST BASIN, WEST OF TEE PEE LANE
.0039
2.93
] 98.9
9.657
EC25 .
S OF BRENT/FORT APACHE INTERSECTION
COMBINE EMLA2, EFAGA, EC23
3
SOUTH
FLOW SPLIT AT BRENT/FT, APACHE
DIVERT STORM DRAIN DESIGN FLOW 70 CFS SOUTH IN FORT APACHE
BRENT
2] 79 500
[} 2 430
EML3C
EAST BASIN, WEST OF FORT APACHE
.9142
2.93
2 95.0

uLT
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INPUT
LINE

27

46
41

54
49

57

ULT

1889 U e.110
¥
HEC-1 INPUT
LINE L TUURUNC URUUNT SUUU- IUUUUIY SURUUUEN JOUUIIN - AOUTPRY SURUUIEE : MRS FOPPRIN [
1881 KK EFAGB
1882 KM EAST BASIN, WEST OF FORT APACHE
1883 BA  .0070
1884 P 2.93
1885 LS o 98.0
1886 D 0.050
*
1887 KK 95-98
1888 KM  REFERENCED FROM GCW MASTER DRAINAGE STUDY
1889 BA  .0133
1890 PR 2,77
1891 Ls e 92.6
1892 U 8.139
*
1893 KK EC24
1894 KM S OF US95/FORT APACHE INTERSECTION
1895 HC 3
£
1896 KK EPF2
1897 KM EAST BASIN, WEST OF FORT APACHE
1898 BA  .0015
1899 pE 2,93
19¢0 Ls e 84.0
1901 w  e.e72
*
1902 KK EFAS
1903 KM EAST BASIN, WEST OF FORT APACHE
1994 BA  .0017
1905 PB 2,93
1906 LS e 98.0
1907 w  9.950
*
1908 KK EGC2
1909 KM EAST BASIN, WEST OF FORT APACHE
1910 BA  .@050
1911 P8 2,93
1912 LS 6 95.0
1913 U e.082
*
1914 KK EC26
1915 KM FAR S OF US95/FORT APACHE INTERSECTION
1916 KM COMBINE SOUTH, EPF2, EFAS, EGC2, EC24
1917 HC 5
*
HEC-1 INPUT
LINE b1 FOUDUUUE SUUUUUU SO N BereeriSeaianns Buverens Tevennen F: SN - SO .10
1918 KK HORSE
1919 KM FLOW SPLIT AT HORSE/RACEL
1928 - KM DIVERT NWNS 101 CFS SOUTH IN FORT APACHE/RACEL
1921 DT RACEL
1922 DI [ 14 1¢ee
1923 DQ 3 114 114
*
1924 7z
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--~>) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<-~-) RETURN OF DIVERTED OR PUMPED FLOW
WUS95
JURR > DCHD1B
DHDO18
R > DCHD2B
DHDO2B
. WHLISA
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63
69
73
79
85
89
95

1e1

110
112
118
124
130
136
140
146
149
152
158
164
168
174
18e
186
190
196
202

208

uLy

WSPD1
WCi...........:
WIRN4
HMLATA
WCi .................... ...'
WGED1B
: WIRNS
HC3. e eeniene e e :
. OFFW
WPRK7
WMLALB
f WMLAZ
: : WGRC2
HCh....... e
WHLA3
NC;.... ....:
WML16
. WSPD3
NCé...........:
: HLSA
: . WL10A
. . . WsCp4
WC%‘...................................
: HGC3
f WGRC1A
: WML158
. . : : WsPD2
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217

221

226

229

235

239

245

259

257

264

270

276

289

285
283

288

292

297
295

300

306
304

307

311

316
314

319

323

327

331

336
334

WCo

CHD@6B. ...vvvevens
95-9A
CHDB7B.ovvivnarnan
OFF15
CHD7B2....... eaee
OFF178

COFF17

ULT

. [T N
OFF14
OFF17A
ON2
. oNaA
Clovvrrerveens
S > DIVL
D1
ON5
R > DIVIA
D1A
. OoN4B
. . RS DIVL
. RET1
. . ON6
. X CGuiviriinn
R > DIViB
. D18
. . oN2
. . . oN3
: : . . . ONg
. . . Clovirrereennnnn,
. : . cmmmmane > DIv2
D2
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339 . . . . . . . ON1i@

343 . . f . . [0 .

348 . . . : ——————— > DIV3
346 B . . . . D3

351 . . . . . . ON11
355 . . . . . Coiivvinnnnnne

360 B . . . . pemm———— > DIVIC
358 . . . . . D1C

363 . . CDIC...venss P svaaaana

372 . . jemee——— > DOFF23
37¢ . . DRCDAC

375 . . . ON8

381 . B . . i€ DIvV2
379 . f . B RETZ

382 . . . Clinainaneaans

387 . . . . iKmmmmm DIV3
385 . . . - RET3

388 B f . . . onN7

397 . . . . e DIVIA
395 . . . . RET1A

489 . . . . . . sCunmmnn DIV1iB
398 . . B . . RET18

483 . . . . B . s DIVvVIC
401 . . . . . . RETAC

494 . . . . Cuiiininanicrenansns

408 . . . . . ON2D
414 . . . . . . ONSD

418 . . . . . [o:5 B

421 . . . . . . ON3D

425 . . . . . (o T

428 . . . . . . ON1D
432 . . . . . . . ON4D
436 . . . . . . CP3..iiiivnans
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439

443

454

469

164

470

475

(478

484

499

496

500

504

518

516

522

528

532

538

544

550

556

569

566

572

576

582

588

594

ULT
B . . CPhisiviviarans

CENGCA . sovivinnirrencaascnasnes reresanns

B WHLY

WCies....... reisiaiianasans

: . WHL10

. : : WEGN3

. . . . WHL11

. . HOEL. o iiiiiiinninnnnensnone

(7,9 S

. . WieB

. . WML13

f WSPD4

f . WL11
: . . . WPRK8
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ULT

600 . . . . . Lo R T LR R A

604 . . . . . . WEGL3

610 . . . . . . . WL1es
616 . . . HCA7.ovovvnnnanaassnnananenan Ceasarenenrrrrtcraees ced
620 . B . . WLi2

626 . . . . . WGRC1B

632 . . . WCIB. v v invnvananvncnnasnes

636 B . CCPA .ivvvnvans

638 . . . QFF218

645 . . COF21B.svvvvncnnns

652 . . . Wgmmmma-- DOFF23
649 . . . ROFF23

653 . . . . OFF23

659 . . s COFF23.. . 0ivennnns
663 . . . . OFFY
668 CPCULV..vvrivaniennses eerainirrennas erseseriesisaans

670 . NW29-C
676 . RNW29C

683 . . NW71-W

689 . (4,775 1, R
v
. v
694 . RCNW71

701 . . NW71-E

767 . CNW7E. coovvnvannn

712 . . HWGRT1

718 955 TH s v et iivnanarsonensasn
722 . OFF4-1

. v

. v
728 B ROFF41

733 . . OFF4-2

739 . COFFA2. . nvennnnns
\'

. v
743 . RCOFF4
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uLT
748 . . OFF5-1

754 . COFF51..cvvevanans
v
. v
758 . RCOFES

765 . . OFF5-2
\'

. v
m . . ROFF52

778 : . : NW1-C
784 : : CNWI-&..‘........
788 : 2CNN1& .......... .:

792 : R2CNW1

799 : : NW7-C

885 B CNW-7.0ininnnnnns
. v

. v

809 . 1570B
. v
. v

817 . RCNW7C

824 . . NW21-C

83¢ . (o177 T o IRNN
v
. v
833 . RCNW21

849 B . NW35-C
846 . . . WPRK18

852 . CNW35C, cvvennrnnenearrsnnanens

855 . . WOFF2,

861 . . . WOFF11

867 . . . . WOFF2
872 . . . . . WOFF3

877 . - CPLiuiiiiavarseersesianronsesssssonnons

880 . . . WOFF4

885 . B . . WOFFS

890 . . . . . WOFF6
895 . . . . . . WPF1B
901 . . DBLuscurronmsnsnsnnveasactosssosennessnsossoonssns

. . v
B . v
904 . . RDB1
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912

918

924

928

934

948

946

956

956

961

969

974

979

981

987

993

958

1008

1006

1012

1015

1821

1e27

1029

1835

1041

1047

1051

1057

ULy

WSHP3
. WPF2
WC1%.vusews --.--.---....-.-:
. WPES
. : WML2
. . WSHAS
: VARG
: . wpFa
. . . . WSHA4
HC2ho e oo eereseeeaeeare s eseea i naerenes .
: WPF3
. . WSHAZA
: HC2Danernnenns
. . Wean
: : YILSA
: . : [218:1:3
: NCZZA.-......-..:...........:
: : WPRK4
WARRS
WCZZeernenin TR TR .
) WPF6
. WhMLs
DUMAY ... s o
STRS
: : WEGN1
: WEGN2
WC2eeeennn e
: WARRG
. : WPF7
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1063

1067

1073

1979

1085

1089

1095

1161

1105

1111

1117

1123

1127

1132

1137

1139

1144

1146

1152

1158

1164

1166

1172

1178

1184

1187

1193

1189

1202

uT

WLEA
STRG
: WPRK6
2.88b
: SVR1
Wiis
. WARRL
: WSHP2
HC2B.vvvvvvveeinenenneees
WSCH2
: WSHA3B
. NC36......'....:
. WSCP1
. HC3Leveereenne.
. WMLL
. . STR3
CPhurrrieeaeseiireneeeens e ————
: 2,097
. . 2.09
: . 2.3
CP3arieeeeermrarrenerae i
: 2.087
2.08a
CP3Bv v vsvenneeneennens .
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1206

i212

1218

1224

1227

1233

1237

1242

1247

1250

1255

1260

1266

1269

1277

1283

1289

1295

1299

1385

1389

1315

1321

1327

1331

1337

1343

1346

1352

1358

5.91b

ULT

: . WOFF10
. . . WPF1A
. DB2ueuerssvossanrtsstntreretasascannane

v
v
RDBZ

. : : WIRNL

: : . WL1A
HCSé..........':...........:...........:

: WSHP1

. [[{0%:3- PIFPNNIN

. cPi...

. Cp2a,..

: CcP2b...

WIRN2

f WSCH1

: . STR2

5.01

. 2,327

STR1

2.32
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1361

1365

1371

1375

1381

1387

1393

1397

1403

1489

1414
1411

1415

1421

1427

1433

1436

1442

1448

1452

1458

1464

1468

1474

1480

1484

1490

1496

150e

1504

uLt
WCA3. . iivivinnns

. . HWSKV1A

WCAdA. ..., Ciarees

: . WGC2

. . WOS01
. B WGED1A
e : T R R TP P R R R R RS PR PR e

NW58-C
: . WGC1

WCHC. cevniavnenn

: . ekmamanon DCHD1B
. RETC1B
EUS9S
: f . . 95-4A

EC2.ivuvasnrarscnnsnasasens

. EAA1B

. . ETP1B

EC3.ivivennanes

. . ESKY1

. . B EPF1

. ECA . iviivnnans

: . ETP2
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ULT
15108 . . . ELOG2

1516 . EC7vevvevarnnancannans ceins

1528 ' . EL5A

1526 . . . ELOG3
1532 . . . . EPRK1

1538 . ECBuvvierivrerinsanrencrcasssiassncnnnes

1545 . . (e DCHD2B
1542 . . RETC28

1546 . . . 95-5A

1552 . . . B 95-58

1558 . . . . . 95-6A

1564 . B . . . . 95-68

1570 . . ECOA. i teracaseeriesassrrorasrassnssssansnsssssnenee

1572 . - . EML3A
1578 . . . . ETP4
1584 B . ECOB. . vvvieoaanraccanas Craas

1587 . . . EIRN1

1593 . . . . ES1
1599 . . ECI0. . oiversvnarennnuons e
1607 . . g ——— > TIREAST

1603 B . FTNOR

1618 . . . EL6
1616 . . . f EFA4

1622 . . (o & R T Cireenes

1626 . . f EGC1

1632 . . . . ETP3

1638 . . . EC12..000uivuaas

1642 . . . . EL3

1648 . . . . . EOHR2
1654 . . . . . . EPRK3
1660 . B . ECI3...0iivvnerennas Ceetaeriarinnaas N




1664

1678

1676

1682

1686

1690
1688

1693

1699

1765

1710
1708

1713

1717

1723

1729

1733

1738

1744

1746

1752

1758

1764
1762

1767

1773

1177

1782

1786

1791

1795

1801

ULT

. N EL4A
: . . : )
. . : : EOHRL
: : ECide..nn.. e e
. EClé ............
. R > OHARE
. RETLC
. : EFA3
ELSB
: ECL6uevrnnereenneenrennens
: : ------ > LOGCAB
R2FTLC
L T
: EFA2
: EAA2
EC1} Ceraseeaeas feraeerees
: OFFZ
: ESKVL
: EClé. ....... ...'
: EAAIA
N ) ETPIA
. Eczé.....-.-...:...........:
: : ------ > NATPRK
B FTAPN
) . EFAL

EC21icivnnnnnraonnnnenanenas

. NW102-

EC27 0vvrnnenens

NWi3e-

EC28.veivericnan

95-7A
: f 95-78
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1807 : . : : 95-8A

1813 Z Z . Z : 95-88
1819 : : C95-Bé...., ...... :...........:...........:
1822 : : : ENML3B

1828 : : : : ETPS

1834 : : ECZi..... ...... :...........:

1838 : : : EBRT1

1844 : : : : ES2

1850 : : EC2§...........:..........“

1853 : : : EMLA2

1859 : : : : EFAGA

1865 . : EC25.rveennnnieneninneeenn,

1872 : : : ------- >  BRENT

1869 . . SOUTH

1875 : : : EML3C

1881 : : : : EFAGB

1887 : : : : : 95-98
1893 : : : ECZA ...... .....:...........:
1896 : : : : EPF2

1902 : . . . : EFAS
1908 . I I . . . €62
1914 : : ECZé...‘.......: ......... ..: ........ ..,: ...... ....:
1921 : : : ------- > RACEL

1918 B . HORSE

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
o ;

* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.1 * * 609 SECOND STREET
* * * DAVIS, CALIFORNIA 95616
* RUN DATE  22JAN18 TIME 17:47:37 * * (916) 756-1104

* *

o R R W

SLATER HANIFAN GROUP

NINETY-FIVE MANAGEMENT, LLC.

SKYE CANYON INFRASTRUCTURE PHASE 3B, 3C

ULTIMATE DRAINAGE CONDITION - REVISED TO ROUTE REGIONAL FLOW TO MOCCASIN RD
INCLUDES FULL WATERSHED WITH AREA UPSTREAM OF DB1, DBZ AND 157D8
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uLY
RETURN PERIOD ------- 162-YEAR

DISTRIBUTION -- - 6-HOUR SDN3
PROJECT NO. - --~ DLY1669.008
FILENAME ~-- ~-~ ULT3.HL

DATE ~wemmm-mmmmmmmme JANUARY 2018
MODELED BY ~==cwwmwww SM3, updated by LKL

SIX HOUR DEPTH-AREA REDUCTION FACTORS
DRAINAGE AREA (MI~2) DARF

9.9-9.49 1.08
0.5-8.99 0.98
1.0-1.99 0.97
2,0-3,99 .93
4.8-5.99 9.91
6.0-7.99 6.90
24 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT @ PLOT CONTROL
Q5CAL ©. HYDROGRAPH PLOT SCALE
Ir HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
TDATE 1 @ STARTING DATE
ITIME Q000 STARTING TIME
N 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 7 @ ENDING DATE
NDTINE 2235 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 166.58 HOURS

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

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.ee .98 .97 .93 .91 .90

Ak hEk kdk RkE Rk kb RdR kR Rk bRk Pk kkk ook kbR okbk ok Rk Rkk bk bk Rk FEE k¥R kkk kkk RRF Rkk obEE bkE ke k¥ kkk kA

kb bdok kR
* *
869 KK * 15708 *
* *

FRERRRRRERRR L

812 KO QUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT © PLOT CONTROL
QscaL 8. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

811 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
e : VOL TYPE OF INITIAL CONDITION -
RSVRIC -1.89 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
813 sV STORAGE .9 70.9 180.0
814 SE ELEVATION .09 5.00 7.00
815 SQ DISCHARGE 0. 626. 885. 1084, 1252, 1399,
816 SE ELEVATION .28 3.00 4.00 5.90 6.69 7.0
e
CONPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .60 42.80 56.60 70.00 85.90 160.60
QUTFLOW .00 626.00 885.60 1084.00 1252.88 1399.40
ELEVATION .80 3.00 4.00 5.00 6.00 7.0
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3 0430 631 . .0 29928 * 5 12051298 o 0 2992.8 % 7 19491965 8. .0 2092.0
3 8435 632 o, .0 2992.8 * 5 12101299 a. .0 29920 % 7 19451966 a. .0 2992.9
3 0440 633 o. .0 2992,8 * 5 12151300 e, @ 29920 % 7 19501967 9. .0 2992.8
3 2445 634 o, 8 2992.0 ¢ 5 12201301 0. .8 2992,0 * 7 19551968 . .0 2992,0
3 2450 635 . @ 2992.0 ¢ & 12251302 8. @ 2992,0 * 7 20061969 0. .0 2992.0
3 0455 636 o, .0 2992.8 ¢ 5 12301303 0 8 2992,0 % 7 20051970 0. .8 2992.0
3 0500 637 o. 0 29928 % 5 12351304 . 0 29920 * 7 20101971 o, 8 2992.0
3 0505 638 a. .6 2992,8 * S 12401305 a. @ 2992.8 * 7 20151972 °. .0 2992.9
3 8510 639 0. .0 12992,0 * 5 12451306 0. .8 2992.8 % 7 20201973 a. .0 2992.0
3 0515 649 °. .8 2992,0 * § 12501307 e. .0 2992.0 * 7 20251974 0. .0 2992.0
3 0520 641 o. .2 299286 * S 12551308 e. 0 29920 % 7 10301975 . .0 2992,
3 0525 642 0. .0 29920 * 5 13081309 a. .0 2992.0% 7 20351976 . .0 2992.0
3 0530 643 0. .0 29920 * 5 13051310 . 0 2992,0 * 7 26401977 o. .0 2992.0
3 9535 644 0. .0 2992,0 ¥ 5 13101311 o. .0 2992.0 * 7 20451978 . .0 2992.0
3 0548 645 °. @ 2992.0 * 5 13151312 °. 8 2992.8 % 7 20501979 o. @ 2992.8
3 0545 646 ' 8 2992.6 * S 13201313 0. .8 2992.0 % 7 20551980 0. .0 2992.0
3 0550 647 0. .0 2992.86 * S 13251314 . 0 2992,0% 7 21061981 e. 8 2992.0
3 8555 648 0. .8 2992,8 * S 13361315 0. .8 29%2.0 % 7 21051982 o, .0 2992.8
3 0600 649 0. .0 2992.86 * S 13351316 0. 0 2992,0 * 7 21161983 o. .0 2992,8
3 0605 650 °. 0 2992.0 * 5 13401317 e. 0 2992,0 % 7 21151984 0. .0 2992.0
3 2610 651 a. 8 29:.0* 5 13451318 e. @ 2992,86 * 7 21201985 o. .0 2992.8
3 0615 652 a. B 29920 ¢ S 13501319 a. .0 2992.0 % 7 21251986 0. .0 2992.0
3 0620 653 °. .8 2992.86 % 5 13551320 8. @ 2992,0% 7 21361987 a. .0 2992,
3 0625 654 o. L@ 2992.8 * S 14001321 . @ 2992.0 * 7 21351988 °. .8 2992.8
3 0630 655 o. .0 2992.8 * 5 14051322 0. 0 2992,0 % 7 21461989 9. 0 2992,
3 0635 656 0. .0 2992.0 * 5 14101323 . @ 2932.0 * 7 21451999 e. ,0 2092.0
3 0640 657 a, .8 29928 * S 14151324 o. .8 29926 * 7 21501951 a. .6 2992.0
3 0645 658 0. 8 29926+ 5 14201325 o. .0 2902.¢ * 7 21551992 . .8 2992.0
3 85650 659 o. 8 29926 % S 14251326 o. @ 2992, % 7 22001993 a. .9 2992,
3 0655 660 a. @ 2992,86 % 5 14301327 °. @ 2992,0+ 7 22051994 8. .9 2992.0
3 0760 661 0. 0 2992.8 % 5 14351328 0. @ 29920 % 7 22101995 9. .0 2992.8
3 0705 662 0. 0 2992.8* 5 14401329 o. @ 29920 * 7 22151996 9. .6 2992.0
3 0710 663 . .0 29920 * 5 14451330 0. .0 2992,0 * 7 22201997 . .8 2992.0
3 0715 664 o. 0 29928 % S 14501331 o. .0 2992,0 * 7 22251998 0. .6 2092,0
3 0720 665 e. .0 299,86+ 5 14551332 e. .0 2992.0 * 7 22301999 0. .8 2992.0
3 0725 666 a. .0 2992.0% 5 15001333 o, .0 2992.86 % 7 22352000 0. .8 2992.8
3 0730 667 o, 0 2992.8% 5 15051334 e. .0 2992.0 *
* *
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR  166,58-HR
+  (CFS) (HR)
(CFS)
+ 68, 5.25 62. 22. 7. 3,
(INCHES) 1.017 1.467 1,467 1.467
(AC-FT) 31. 4. aa. 2.
PEAK STORAGE  TIME MAXTHUM AVERAGE STORAGE
6-HR 24-HR 72-HR  166.58-HR
+ (AC-FT) (HR)
3e. 5,25 22, 6. 2. 1.
PEAK STAGE  TIME MAXTMUM AVERAGE STAGE
6-HR 24-HR 72-HR  166.58-HR
+  (FEET) (HR)
3001.32 5,25 2999.11 2994,05 2992.68 2992,29
CUMULATIVE AREA = .57 $Q MI
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATXIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
1.00 .98 .97 .93 .91 .90
HYDROGRAPH AT
+ HUSS5 .01 1 FloW 28, 27. 27. 26. 25. 25,
TIME 3.50 3.50 3.50 3,50 3,50 3.50
DIVERSION TO
+ DCHD1B .01 1 FLOW 25. 25, 24. 23, 23. 23.
TINE 3.50 3.50 3.50 3,50 3.50 3.50
HYDROGRAPH AT
+ DHDO1B .01 1 FLOW 3, 3. 3. ER 2, 2,
TIME 3.50 3,50 3,59 3.50 3.50 3.50
DIVERSION TO
+ DCHD2B .01 1 FLOW 3, 3, 3. 3, 2, 2,
TIME 3.50 3.58 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ DHDO2B .01 1 FLOW 9. o. e. e. °. o.
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2 COMBINED AT

2 COMBINED AT
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2 COMBINED AY

WML15A

WsPDL

W1

WIRNA

PIMEATA

Wea

WGED1B

WIRNS

We3

OFFH

CHDe4B

WPRK7

WMLALB

WHLA2

WGRC2

wca

WHMLA3

WCS

CHDOS5B

WML16

WSPD3

WCe

.82

.89

.02

.01

.e3

.02
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.08
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1 FLOW . 71.
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TIME . 5.58 5.58
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TIME
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FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

19,
3.50

12,
3.50

57.
3.50

50,
3.58

1e8.
3.50

3.50

29,
3.50

140,
3.50

140.
3.50

.08

68.
3.58

73.
3.58

65.
3.58

16,
3.50

80.
3.58

51.
3.58

2.
3.58

134,
3.58

18.
3.50

12,
3.50

55.
3.59

28,
3.58

137,
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66.
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3.5
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42,
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228,
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47.
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276.
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uLT

HYDROGRAPH AT :
+ EML3C .81 1 FLOW 27, 27. 26. 25, 24,
TIME 3,50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EFA6B a1 1 FLOW 17, 17. 17. 16. 16.
TIME 3.50 3.50 3,50 3.58 3.50
HYDROGRAPH AT
+ 95-98 .81 1 FLOW 22, 21. 2. 20. 19.
TIME 3.58 3.58 3.58 3.58 3.58
3 COMBINED AT
+ EC24 .03 1 FLOW 64. 63. 62. 59, 58,
TIME 3.5@ 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ EPF2 .80 1 FLOW 2, 2. 2. 2. 2.
TIME 3.50 3.58 3.50 3.50 3,50
HYDROGRAPH AT
+ EFAS .00 1 FLOW 4, 4. 4, 4. 4,
TIHE 3.50 3.50 3.50 3,50 3.50
HYDROGRAPH AT
+ EGC2 .88 1 FLOW 1. 10, 10. 10. 9.
TIME 3.50 3.50 3.50 3.50 3.56
5 COMBINED AT
+ EC26 .17 1 FLOW 151, 150, 149, 145, 143,
TIME 3.50 3.50 3.50 3.50 3,50
DIVERSION TO
+ RACEL 17 1 FLOW 114, 114. 114, 114, 114,
TIME 3.33 3.33 3,33 3.42 3.42
HYDROGRAPH AT
+ HORSE 17 1 FLOW 37, 6. 35, 31, 29.
TIME 3.50 3.50 3.50 3.58 3,50
1
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT oT PEAK  TIME YO VOLUME DT PEAK  TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
FOR PLAN = 1 RATIO= 1.00
RCDIC  MANE 5,090 5.67  221.08 .16 5.00 5.16 220,60

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3238E+80 EXCESS= .Q800E+0Q OUTFLOW= ,3524E+08 BASIN STORAGE= .

FOR PLAN = 1 RATIO= .98
RCDIC MANE 5.08 5.11 219.85 .15 5.09 5.11 220.98

CONTINULTY SUMMARY (AC-FT) - INFLOW= .3150FE+00 EXCESS= .0@80E+00 OUTFLOW= .3299E+00 BASIN STORAGE= .

FOR PLAN = 1 RATIO= .97
RCOIC MANE 5.008 5.16 220.26 W15 5.08 5.04 220.09

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3106E+00 EXCESS= .0000E+00 OUTFLOW= ,3259E+0@ BASIN STORAGE=

FOR PLAN = 1 RATIO= .93
RCDIC MANE 5.08 4,93 223.66 14 5.99 4.64 225,00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2932E+00 EXCESS= .0000E+00 OUTFLOW= .3031E+60 BASIN STORAGE=

FOR PLAN = 1 RATIO= .91
RCD1C  MANE 5.08 4.66 225.48 W13 5.00 4.59 225.80

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2845E+00 EXCESS= .0800L+00 OUTFLOW= .2941E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .99
RCD1C MANE 5.90 4,29 226.36 J13 5.00 4,22 225.00
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15,
3.50
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3.58
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3.50

142,
3.59

114,
3.42
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VOLUME
()
.16

4347E-05 PERCENT ERROR=

.15

4155E-05 PERCENT ERROR=

.15

.4175E-@5 PERCENT ERROR=

14

.4282E-05 PERCENT ERROR=

.13

.3730E-05 PERCENT ERROR=

.13

-3.4

-3.4
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Surface Flow Hydraulic Computations



Street Hydraulics
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Section - 3b (100-YTr)

Friction Method Manning Formula

Solve For Normal Depth

Input Da!:_ayi_vl'-'-v e e

Channel Slope 1.000 %
Discharge 13.00 fiys

Section Definitions

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+27.00 0.67
0+27.00 0.75
0+40.00 0.75
0+40.00 0.67
0+65.00 0.17
0+65.00 0.13
0+66.50 0.00
0+66.50 ) 0.48
0+67.00 0.50

Roughness Segment Definitions

(0+00.00, 0.50) (0+02.00, 0.17) : 0.013
(0+02.00, 0.17) (0+27.00, 0.67) 0.016
(0+27.00, 0.67) (0+40.00, 0.67) 0.013
(0+40.00, 0.67) (0+65.00, 0.13) 0.016
(0+65.00, 0.13) (0+67.00, 0.50) 0.013

Bentley Systems, Inc. Haestad Methods SolBmtiSpiewMaster V8 (SELECTserles 1) [08.11.01.03]
2/6/2018 9:50:32 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Options

LUrrent xougnness vveigniea

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Normat Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVR InputData

Downstream Depth

Length
Number Of Steps

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

0.43

0.00 t0 0.75

4.36
29.56
0.156
28.61
0.43
0.46
0.00631
2.98
0.14
0.56
1.36

Supercritical

0.00
0.00

Section - 3b (100-Yr)

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00

0.00
Infinity
Infinity

0.43

0.46

1.000
0.00531

ft/s
ft/s

%
ftitt

. 2/6/2018 9:50:32 AM

Bentley Systems, Inc. Haestad Methods SoluBimtipMienvMaster V8i (SELECTseries 1) [08.11.01.03]

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

Page 2 of 2




Section - 3b (100-YTr)

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Normal Depth
Discharge

Cross Section Image

Manning Formula
Normal Depth

1.000 %
043 ft
13.00 ft¥/s

1.£.0' .................
0.0

0.80

0.70

0.60

0.50°

0.40°

Elexation

.20
010

.00,
010’

020]

0400 ' 0+10 ' 0+20

2/6/2018 9:51:08 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765-1666

0+30 0+4D ' 0+60 0+80
Station

Bentley Systems, Inc. Haestad Methods Sol@tbmi@eRtewMaster V8I (SELECTseries 1) [08.11.01.03]
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Section - 4 (100-Yr Half Street)

Projéct Description”

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 4.000 %
Discharge 7.00 ft¥/s

Section Definitions

0+00.00 0.50
0+00.50 0.48
0-+00.50 0.00
0+02.00 0.13
0+02.00 017
0+33.50 0.80

Roughness Segment Definitions

(0+00.00, 0.50) (0+02.00, 0.17) 0.013
(0+02.00, 0.17) (0+33.50, 0.80) " 0.016

Option;

Lurrent Kougnness vveigniea

Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Method Horton's Method

Normal Depth 036 1t
Elevation Range 0.00 to0 0.80 ft

Flow Area 1.30 f2
Wetted Perimeter 11.18 #t
Hydraulic Radius 0.12 ft
Top Width 10.78 ft

Bentley Systems, Inc. Haestad Methods Sol(Bienti6yMewMaster V8i (SELECTserles 1) [08.11.01.03]
21612018 9:51:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 ] Page 1 of 2




Res

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

Downstream Depth

Length
Number Of Steps

Upstream Depth

Profile Description
Profile Headloss

Downstream Velocity

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.36 ft

0.48 1t
0.00463  ft/ft

540 ft/s

045 +#

0.81

2.74

Supercritical

0.00 f#t
0.00 ft

0.00 it

0.00 ft
Infinity ft/s
Infinity  ft/s

036 ft

048 ft

4.000 %
0.00463 futt

Section - 4 (100-Yr Half Street)

2/6/2018 9:51:27 AM

Bentley Systems, Inc. Haestad Methods SolhBenti@pdervMaster V8i (SELECTserles 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-756-1666
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Section - 4 (100-Yr Half Street)

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula
Normal Depth

4,000 %
0.36 ft
7.00 ft¥s

.90

0.80°

or0]

0.80°

0.50.
0.40]

Elevation

0.30°

ozl g |

0.10]

€.00°
-0.10.
-0.20]

0+00 é+Df5. 0+10 0+16 0+20 0426 0430

Station

216/2018 9:51:37 AM

Bentley Systems, Inc. Haestad Methods Sol@émigeAtewMaster V8i (SELECTserles 1) [08.11.01.03]
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FACILITY ID i i o 89
5% ! (S
HENENENEEEN EXISTING SD FACILITIES 0 200 100 i §
s PROPOSED SD FACILITIES T — . | m
SCALE - FEET 5 &b—
[eersie] FUTURE SD FACILITIES i %S
% A1) : >
LER KN .‘ PROPOSED BERMS/DITCHES Rl e Lo H )
i
{ B
il 3
Recommended Flood Control Facility Summary : |
Facllity Quurerin Qunmare . {8 i L
0 Facility Description s i Notes ! e " |
X1 Existing 36" RCP 108 108 Flow referenced from the Ph.2 Infrastructure Study ! & < ,’ \ |
2 Existing 60" RCP 113 13 Fiow from the DB1 Study ' ] ! . 1 & X11 T z
X3 Existing 36" RCP 46 46 Flow from the Parcel 2.16 Study . g i v j i E =
X4 Existing 36" RCP 46 50 ! : | i . 1R &
X5 Existing 60" RCP 362 383 i>= 0 | i 'n 2
X6 Existing 60° RGP 315 396 < i . | < W
X7 Existing 30" RCP 30 30 | = R (@)
X8 Existing 30" RCP 30 30 : § § = 4
" i Temporary Culvert Crossing to be Removed with the B . i
bt Existing 42" RCP 0 - Construction of the Moccasin Facility ; E 4 o
X10 Existing 8x4' RCB 247 369 i = \ |5
X1 Existing 42" RCP 141 141 = =
X1z Existing 36" RCP : . Stub Provided by the Phase 3A Study o | f_‘ L{=
X13 Existing 7x5' RCB 350 405 Ct ion Point CP2b - P Z N =>4
P Proposed 42' RCP 108 108 Ties into Faciiity X1 = o)
P2a Proposed 60" RCP 113 13 Ties into DB1 Outfal o ! §
P2b Proposed 42" RCP 113 13 ‘ = 0 wn
P3a Proposed 54" RCP 221 221 i ?
P3b Proposed 54" RCP 230 240 : ; o’ |
P4 Proposed 24" RCP 9 19 Capped for Future C: —— | % ! i
o Temporary Culvert Crossing to be Removed with the {
s Proposedi24" RGP “ 9 c jon of the Moccasin Facility il | 14
P6 Proposed 30" RCP o 3 Provided for the Ultimate Condition Alignment i us |
P7 Proposed 20.0' Type CM2 D.. 75 15 7.5 cfs/ Inlet wi 18" Laterals i S
P8a Proposed 30" RCP 75 58 d s |
Pgb Proposed 36" RCP 75 58 2=
PO Proposed 17.5 Type CMZ D.I 0 5 W/ 30" Lateral = o
P10 Proposed 17.6 Type CM2 D.. 5 5 W 18" Lateral
Pt Proposed 42" RCP & 120 - é
P12 Proposed 54" RCP 176 230 =
P13 Proposed 42" RCP 1015 106 Z | L.
P14 Proposed 17.5 Type CM2 D.I 13 13 6.5 ofs/ Inlet w/ 18" Laterals w 2 o
P15 Proposed 42" RCP 108 119 = | <
P16 Proposed 42° RCP 157 157 Consenatively Assumed y\_lms( Case Flow for both I.IJ U E
Conditions ™
PA7 Proposed 17.5 Type CM2 D.I. 8 16 8 cfs/ Inlet w/ 18" Lalerals O T
P18 Proposed 42" RCP 165 73 < o
P19 Proposed 54" RCP 217 279 Concentralion Point CP1 Z | & 18]
P20 Proposed 17.5 Type CM2 D.l. 6 12 6 cfs/ Inlet wi 36" Lateral < =
P21a Proposed 60" RCP 271 339 C Point CP2a w =
P21b Proposed 66" RCP 21 339 C ion Point CP2a E (/5] =_I
P22 Proposed 7x5 RCB 342 389
| P23 Proposed 20.0' Type CM2 D.I. 8 16 8 cfs/ Inlet w/ 18" Laterals I'u é (&,
P24 Proposed 54" RCP 275 - Temporary Interim Facility 2
P25 Proposed 36" RCP 6 50 Ties into Existing Facility X4 o o W
P26 Proposed 64" RCP 321 - Temporary Interim Facility O =
P27 Proposed 10.0 Type CM2 D.l. 35 7 3.5 cfs/ Inlet wi 18" Laterals >=
P28 Proposed 18" RCP 35 7 = 0
P29 Proposed 60° RCP 348 369 w | >
P30 | (2) Proposed 10.0 Type CMZ D.I 8 8 4 cfs/ Inlet wi 18" Laterals = | 2
P31 Proposed 60° RCP 356 377 = | <
P32 Proposed 17.5 Type CM2 D.I. 13 13 6.5 cfs/ Inlet w/ 18" Laterals 2 o
P33 Proposed 18" RCP 8 8
F1 (2) Future 5.0 Type CM2 D.I. 4 4 2 ofs/ et wi 18" Laterals L
F2 Future 54" RCP - 203
F3 Fulure 60" RCP - 343
F4 Future 60" RCP s 350 [ Point CP7/ UItWC23
5 Future 18" RCP - 7 (72
S0 Proposed 24" RCP 9 19
ST Proposed 24" RCP 44 43
s2 Proposed 30° RCP 51 52
S3 Proposed 42° RCP 136 120
S4 Proposed 42" RCP 101.5 106
S5 Proposed 36" RCP 64 64 Designed for 70cfs (Proposed Condition)
S6 Proposed 30" RCP 23 62 Interim 51 cfs split between S6 and S10
7 Proposed 54" RCP 275 293 DATE: SEPTEMBER 2018
S8 Proposed 72" RCP 348 369 Temporary Improved Infet
S9 Proposed 24" RCP 6 6 DRAFTER: ETM
510 Proposed 30° RCP 28 [ Ultimate flow conveyed to S6.
- Stormdrain faciities have be the ive flow rate g ither in the interimor utiimate condition. DESIGNER: ETM
- Note that HEC-1 concentration points have been utiized fo quantify flow at proposed facities.
X - Depicts an "Existing” Faciity CHECKED: LL
P - Depicts a "Proposed” Facility
F - Depicls a"Future” Faciity 'S’ - Depicls an "hterimSump” Location PROJECT NO.
Interim Ditch Section Summary
Saction Q Slope | Depth | Velocity
. ™
o Section Description o P W | e
Dia Earthen V-Ditch w/ 3:1 Side Slopes and
(©=Bx30H) Mi o 80 250 0.79 487
Dib EarlhenTrapezoidal-Ditch w/ 3:1 Side
(Q=EX3b-G) Slopes; 3-ft base and Min 2.5-t Deep 109 300 0.5, 5%
Dic EarlhenTrapezoidal-Ditch w/ 3:1 Side
(@-BabR) Slopes; 3 base and Min 264 Deep | 110 148 uss | 3%
D2 Earthen V-Ditch w/ 3:1 Side Slopes and
(Q- EX2-D) Min 2.0-8 Deep 3.0 1.01 1.60 496
D3 EarthenTrapezoidal-Diloh W/ 3.1 Side
(@=ex1-8) Slopes; 12:% base and Min 1,01 Deep | °'° 1100 usr | 4%
D4a EarlhenTrapezoidal-Diich w/ 3:1 Side
(@-Bwz1) Slopes; 54 base and Min 1.6 Deep | 250 A.60. 0zz | 500 EXHIBIT H
Dab EardhenTrapezoidal-Diich w/ 3:1 Side
(@=extz2) Siopes; StbaseandMin 1.6 Desp | 0 | 095 | 159 | 479 SHEET 1 OF 1
D5 Earthen V-Ditch w/ 3:1 Side Slopes and |, o 055 296 462
(Q=BANER + B) Min 2.5 Deg 5 : a
- Note thet i xosed condtion Ryout W
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Technical Drainage Study — Skye Canyon 2.07 /2.32

SUMMARY OF DRAINAGE FACILITIES

Existing Offsite Facilities: - ,

Existing 60-in RCP storm drain in Iron Mountain Road was previously designed by the 3B
3C Study as CCRFCD Facility MOIR 0000, and updated with the Update #6 Study.
Therefore, the WSPGW model for the Iron Mountain system has been referenced from
Update #6 study (refer to Appendix H).

Existing 10-ft by 9-ft RCA storm drain in Skye Village Road was previously designed by the
3A Study as CCRFCD Facility MOHU 0026, and updated with the Update #6 Study.
Therefore, the WSPGW model for the Skye Village system has been referenced from
Update #6 study (refer to Appendix H).

o
The existing wash located south of the project site is assumed to remain unchanged in both

conditions of development with project site grading proposed outside the limits of the banks
of the wash. The flowline of the wash is a minimum of 10-FT below the proposed project
site grading, and much of the flow in the wash has been diverted by the upstream Skye
Canyon Detention Basin #2. Therefore, no analyses of the wash have been performed by

&is study.

Proposed Drop Inlets and Storm Drain:

Two primary storm drain systems have been proposed for the project site, one for the north
half of the project site connecting into the storm drain in Iron Mountain Road and another
for the south half of the project site connecting into the storm drain in Skye Village Road.

Drop inlet hydraulic sizing computations, WSPGW storm drain models, and storm drain
inlet control nomographs have been performed for the storm drain infrastructure and have
been included in Appendix D for reference. For a detailed illustration and summary of the
storm drain facilities, please refer to Exhibit F provided in Appendix A.

North System
The north storm drain system consists of three inlets and three WSPGW models. The

mainline north model is named NORTH and runs from a proposed 12.5-ft sump inlet
(Facility SSDI1) through a drainage easement, with 30" RCP, to connect to an existing stub
provided by the Update #6 Study. The model ends at the existing drop inlet in Iron
Mountain Road. Note that the starting water surface elevation (WSE) utilized is
conservatively set 1.5-ft below the top-of-curb grade of the existing drop inlet. The starting
WSE is also considered conservative since less flow is impacting the existing stub than
previously anticipated.

Two lateral WSPGW models have been provided for the north system, SLAT1 and SLAT2.
Both lines terminate at Facility SDDI1 and consist of 18" RCP. Note that both systems
utilize a starting WSE equal to the invert at SDDI1 plus the flow depth in the drop inlet as
determined by the inlet control nomograph. The inlet control nomograph is considered a
more accurate representation of how the drop inlet will function as 9-CFS is entering from
one lateral, 13-CFS is entering from another lateral, and 28-CFS is entering from the drop
inlet itself. The inlet control WSE is also higher and more conservative than the WSE
provided by the NORTH.WSW model.
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CITY OF LAS VEGAS DATE: 1o
INTER-OFFICE MEMORANDUM REVISED Septembey 26, 20497
TO: FROM:
Land Development Services Albert Sung, P.E. N
Department of Building & Safety Flood Contro! Proj gineer *
Department of Pulli Works
SUBJECT: | Drainage Study for: COPIESTO: ¥
Skye Canyon — Phases 3B & 3C Infrastructure — Update #1 | Slater Hanifan Group
Cross Streets: NWC of Skye Village Road & M F Land LLC / Ninety-Five
Skye Canyon Park Drive Management LLC
File Number: F\Depot\DSMemos\DS4953Crev.doc Bart Anderson, P.E., DevCo
Parcel Number: 126-12-101-002 CCRFCD
Zoning Action:
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE CONMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal 2/8/2017 3/9/2018 & Not Approved $400.00 | 493315: $400
5/15/2018
2" Submittal 9/11/2018 10/10/2018 Conditional Approval $400.00 | 498970: $400
31 Submittal 5/30/2019 | 6/13/2019 & See Comments Below $100.00 | 3151006: $100
Revised
9/26/2019
TOTAL FEES (LDDRS): | $900.00

REMARKS: Revised 9/26/2019 to reflect improvement plans.
3" Submittal: Update #1 to shift the storm drain alignment in lron Mountain Road 1-ft to the north

from Station “IMR"” 107+46.33 to Station “IMR” 83+26.07

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

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

must be resubmitted or supplemented including the following:

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

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

The following conditions are repeated until they are complete:

Flood Control understands that there is a Land Use change along the west side of Shaumber Road.
A Drainage Study Update will be required to verify flow impacts and storm drain size for Shaumber
Road prior to development.

1.

The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control

District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to final
approval of the drainage study. CCRFCD requires receipt of structural approval from the Building
Department prior to concurrence.



10.

Skye Canyon Phases 3B & 3C onsite developments are to be flood protected by Detention Basin 2
and the Skye Canyon Phase 3A Infrastructure. No occupancy permits within onsite Phases 3B & 3C
will be issued prior to the substantial completion of Detention Basin 2 with the outfall facility (from
Detention Basin 2 in Iron Mountain Road to Skye Village Road) and the substantial completion of the
Skye Canyon Phase 3A Infrastructure.

The future MPU facility within Skye Village Road north of the Skye Village/Grand Canyon/lron
Mountain intersection to the proposed MPU facility at the Kyle Canyon interchange area shall be
substantially complete before occupancy of residential Units beyond Phases 3A, 3B and 3C. This
includes residential development within Phases 4 & 6 and the development of Phase 5 as shown on
the Development Phasing Exhibit dated 12/4/2017 .

The implementation of the CCRFCD Master Plan for the Skye Canyon Master Development is being
progressed with the recent 90% design submittal of the Moccasin Rd. CCRFCD Flood Control
Facility - US95/Kyle Canyon Rd Interchange to Moccasin Rd. (Skye Canyon Developer Funded) and
the Moccasin Rd. CCRFCD Flood Control Facility —~ Moccasin Rd to CCRFCD Facility LVUP
1076/1077(CCRFCD Funded). Once building permits are released for 75% of the Skye Canyon
Development west of US-95 these critical facilities shall be substantially complete in accordance with
the provisions of Title 19.02.130 D.

The implementation of the CCRFCD Master Plan is being progressed with the recent bid opening of
the NDOT US-95 facilities from the CC-215 interchange north to the Kyle Canyon interchange.
Construction of the associated CCRFCD MPU facilities allows for the utilization of the existing MPU
facilities constructed with the Horse Interchange. The development of Phases 3A, 3B and 3C west of
US-85 shall maximize the flow collection into this facility prior to allowing flows to cross US-95 using
the existing culvert system.

Flood Control acknowledges that the new Skye Canyon Master Plan Amendment (MPA) was
included as a part of the 2018 MPU process. Any changes not incorporated in the 2018 MPU must
be approved by City of Las Vegas and Clark County Regional Flood Control District (CCRFCD) and
shall be adopted by the City of Las Vegas City Council prior to the final approval of the subject
improvement plans.

The subject Phases 3B and 3C Infrastructure Drainage Study addresses the included street
improvements of /ron Mountain Road, Skye Canyon Park Drive, Shaumber Road, culvert crossings
and storm drain systems with the streets. Technical drainage studies will be required for the future
onsite parcels as they develop.

Structural plans for the storm drain improvements must be submitted for review by Flood Control and
the Building Department. Provide a soil report, structural calculations and specifications, wet
stamped structural sets and a grading plan to the City of Las Vegas Building Department for
processing (call Building Department to confirm their submittal requirements). The engineer must
provide a copy of Building Department approval of the structures to City Flood Control Section prior
to the final acceptance of the improvement plans.

Phase 3A, 3B, and 3C include storm drain improvements that will be abandoned in the future. These
abandoned facilities will impact the adjoining Phase 3B and 3C development parcels. The individual
parcel development shall address the impact and removal of these improvements as well as include
the removal of these items in the associated improvements and Bond.

The project proposed to build temporary drainage facilities including drainage berms/swales over the
Phases 3B, 3C site and along the west side of Shaumber Road. Prior to the final plans approval the
developer must complete a Maintenance and Liability Agreement for the interim drainage
improvements and post a minimum maintenance bond of $50,000 or 50-percent of the construction
cost for the improvements, whichever is greater. The engineer must submit an estimate of the
quantities for construction the facility and an exhibit that adequately shows the location and limits of

2



11.

12.

13.

14,

the drainage facilities to City Flood Control for approval. Once the drainage study is conditionally
approved, the engineer/developer should contact the City’s Land Development Section (702-229-
6371) to begin the agreement process.

in order for the maintenance bond to be released in the future, a drainage update/letter will be
required to justify that the berms/swales are no longer necessary and can be removed.

Provide off-site grading permission for areas outside of the Skye Canyon Development impacted by
these infrastructure improvements. Provide the notarized letter of off-site grading permission prior to
final approval of the improvement plans.

Provide drop inlets upstream of the roadway cross fall transitions to collect flow before it spills across
the intersections.

The interim channels adjacent to the infrastructure roadways are the Maintenance responsibility of
the Master Developer.

lron Mountain Road Improvement Plans:

Sheet PP-05: Label the length of the proposed drop inlet at Sta, 94+36.89.

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 hitp://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/IRIS:  T19S/R59E/M12
Ays/pbj AREA. F-12
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GeoTek Residential, LLC

6835 South Escondido Street, Suite B

Las Vegas, Nevada 89119

(702) 897-1424 Office  (702) 897-2213 Fax

July 7, 2015
Project No. 12208-LVR

OLYMPIA COMPANIES
11411 Southern Highlands Parkway, Suite 300
Las Vegas, NV 8914

Subject: Summary of Observations
Skye Canyon — Natural Drainage Alignments
Northwest Corner of Hualapai and Grand Teton Drive
Las Vegas, Nevada

Reference:  “Geotechnical Evaluation for Skye Canyon — Phase 2A, A 260+ Acre Residential
Development, Northwest Corner of Hualapai Way and Grand Teton Drive, Las
Vegas, Nevada” By GeoTek Residential, LLC, Dated February 9, 2015,
Project No. 12208-LVR

In accordance with your request, GeoTek Residential, LLC (GeoTek) has completed the investigation for the
proposed project. The purpose of our study was to observe approximately 0.9 miles each of two natural
drainages located within the project boundaries to observe the level of cementation of soils within the
drainages and to provide recommendations for site development, including appropriate setbacks for the
planned improvements, identify areas of potential revetment, and provide recommendations for soil
improvement as needed. This letter provides a summary of the observed conditions, identifies areas of
potential revetment, and provides recommendations for site development based on our understanding of
the proposed improvements. The Clark County Assessor’s Parcel Number for the drainage alignments is a
portion of 126-12-000-001.

Alignment Description

The alignments are located on a vacant parcel that is approximately 665t gross acres in size located
northwest of Hualapai Way and Grand Teton Drive (APN 126-12-000-001). The alignments observed for
this study consist of two natural drainages located centrally within the parcel. The southernmost drainage is
located within the Skye Canyon Phase 2A project boundaries. The northernmost drainage is located within
a future phase of development for the Skye Canyon project. The drainages are oriented generally west to
east with flow being directed to the east. The drainages were observed to be up to about 25 feet in depth

and up to about 60 feet wide, where observed.

Proposed Development

Itis our understanding that overall site development will consist of performing typical cut and fill earthwork

to attain the desired graded configuration for the construction of one-to three-story residential structures,

masonry walls, and associated improvements. The improvements are anticipated to be constructed along
GEOTEK RESIDENTIAL, LLC
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the alignments. Itis our understanding that the subject drainages are to remain in a relatively natural state
with only minor improvements.

Summary of Observations
The observed portion of the southernmost drainage begin at STA [0+50 and ended at STA 60+50. The
observed portion of the northernmost drainage begin at STA 7+00 and ended at STA 75+50.

Observed soils within the drainages generally consisted of layers of sands and gravels, both cemented and
not cemented, The sidewalls of the drainages were generally cemented and the bottoms generally consisted
of loose sands and gravels with some areas of the bottom of the drainages being cemented. Where not
cemented, the drainage sidewalls generally consisted of loose to medium dense sands, gravels, cobbles, and
chunks of fractured cemented material. Undercutting of the cemented soils was prominent in the majority
of the observed sidewalls. Undercutting generally did not extend more than about 7 feet into the exposed
sidewall when measured vertically from the overhanging portion of the wall. Typically the eroded material
was non-cemented soils. The cemented soils observed varied from moderately hard to very hard. Darker
colored deposits were generally observed as having a higher level of cementation than lighter colored
deposits. Native vegetation, consisting of small plants and shrubs, was observed at the bottom of the
drainage as well as on portions of the sidewalls,

A review of the referenced Geotechnical Evaluation indicates the soils in the vicinity of the southernmost
drainage consists primarily of cemented material averlain by a surficial layer of alluvial deposits. This is
generally consistent with observations made within the drainage during this investigation. A geotechnica!
evaluation in the vicinity of the northern most drainage has not been completed.

RECOMMENDATIONS

The conditions observed within the drainages were consistent between both drainages and generally
consisted of cemented sands and gravels overlain by varying amounts of alluvial deposits. The following
recommendations for site development and soil improvement are provided to aid in site development.

Setbacks

The soil conditions observed within the drainages were consistent between both drainages and generally
consisted of cemented sands and gravels and alluvial deposits within the drainages. Portions of the
drainages’ sidewalls were observed to consist of loose to medium dense surficial deposits of sand, gravel,
cobbles, and chunks of fractured cemented material. Undercutting of the vertical portions of the sidewalls
was prominent along the majority of the drainages. Planned improvements should be setback laterally from ™
the bottom of the drainages at a minimum of [:] (horizontal to vertical). VWhere the sidewalls of the
drainage are undercut, the minimum recommended setback should be measured from the base of the
undercut portion of sidewall,

12208 GEO SLTR OLYMPIA Skye Canyon Project 6-18-15
GEOTEK RESIDENTIAL, LLC
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Revetment

Revetment options are presented for areas identified in the setback exhibits in order to minimize erosion
along the drainages. Ve understand post-construction flows within the drainages will be significantly
reduced from the natural level of flow. The level of erosion will vary depending on the rainfall event and
anticipated planned flows through the drainages.

GeoTek has identified areas that will be more susceptible to erosion based on visual observations made
during the site visits, Our conclusions are based on the level of observed cementation, the presence of
surficial alluvial deposits, and the existing geometry of the drainage. Although these areas have been
identified as being more susceptible to erosion and will likely benefit from revetment, it should be expected
that areas outside of the identified areas will erode with time depending on the rainfall event and the
planned final geometry of the drainages.

The identified revetment areas may be stabilized by riprap, gabion baskets, or another form of acceptable
protection such that erosion is limited to an acceptable level. Preparation of bedding, design, and
construction of riprap and gabion lined channels should conform to the Clark County Regional Flood
Control District Hydrologic Criteria and Drainage Design Manual specifications.

The drainages should be observed periodically, as well as following extreme rainfall events, to monitor
erosion. Periodic maintenance will be required to maintain the existing drainage geometry. Riprap or
gabion lined areas should be observed periodically and periodic maintenance should be performed as
needed. It should be anticipated during the design life of the drainage that some erosion will occur and may
consist of portions of the cemented soils, particularly the undercut portions, separating from the sidewalls
and falling into the drainage bottom.

It is our understanding the drainages will not be converted to recreational areas (e.g. walking paths). The
recommendations provided in this report are not suitable for the drainages if they are to be used as
recreational areas, due to the previously identified dangers of erosion. Should the drainages be used for
recreational areas, additional investigations and recommendations will be required.

PLAN REVIEW

Final grading, foundation, and improvement plans should be submitted to this office for review and comment
as they become available, to minimize any misunderstandings between the plans and recommendations
presented herein, In addition, foundation excavations and earthwork construction performed on the site
should be observed and tested by this office. If conditions are found to differ substantially from those stated,
appropriate recommendations would <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>