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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon — Phase 2 Infrastructure Update No.3 Date: December 2016
Location of Development: a) Descriptive (Cross Streets): North/South: Hualapai Way
East/West: Grand Teton Drive
b) Section: 12 Township: 19 South  Range: 59 East

c) APN: Portion of 126-12-000-001

Name of Owner/Developer: _ Section 12, LLC / Ninety-Five Management, LLC

Telephone No.:  702-220-6565 FaxNo.: 702-220-6566 E-mail Address: mbolduc@olympiacompanies.com

Address: 11411 Southern Highlands Parkway, Suite 300; Las Vegas, NV 89141

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

Firm: Slater Hanifan Group

Address: 5740 S. Anville Street, Suite 216; Las Vegas, NV 89118

Type of Land Development/Land Disturbance Process:

Rezoning [1 | Subdivision Map [ 1 | Clearing and grading Only
[1 | Parcel Map [1 | Planned Unit Development X | Other (Please specify below)
[1 | Large Parcel Map [1 | Building Permit [ 1 | Roadway & Storm Drain Infrastructure
1. Total Owned Land Area: At Site: 665 Acres Being Developed/Disturbed: 202 Acres +/-

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

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

Control District Master Planned Facility? X Yes* [1 No
4. Proposed type of development (Residential, Commercial, Etc.): Roadway & Storm Drain Infrastructure

5. Approximate upstream land area which drains to the subject site: 48 acre +/-

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

Master Drainage Study for Skye Canyon (SHG, DS4420); Master Drainage Study for Kyle Canyon (GCW, DS4091)

Technical Drainage Study for Skye Canyon Phase 2 Infrastructure (SHG, DS4739)

. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Racel Street thru CCRFCD CNKC 0050,

~

And Minor flows to the CCRFCD Moccasin-Hualapai Branch alignment, Hualapai Way (MOHU 0118)

8. Briefly describe your proposed schedule for the subject project: ~ ASAP Upon Substantial Completion of Detention Basin 1 Facilities

Phase 2 — Roadway Infrastructure per this TDS; Future Phase 2 Residential Subdivisions to follow by separate TDS.

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

Study.

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

Revision Date

Local Entity File No.

REFERENCE: SHG Job No. OLY1501.001 STANDARD FORM 1

Updated 05/01/2008




SLATER

Glo i
O-le i

CONSULTING ENGINEERS & PLANNERS

OLY1501.001
December 14, 2016

Albert Sung, P.E.

Flood Control Project Engineer

City of Las Vegas Department of Public Works
333 N. Rancho Drive

Las Vegas, Nevada 89106

Subject: Technical Drainage Study Update No.3 for Skye Canyon Ph.2 Infrastructure

Dear Mr. Sung:

Submitted for you review is this Technical Drainage Study Update No.3 for Skye Canyon
Phase 2 Infrastructure (hereinafter referred to as the Phase 2 Update No.3 Study). The site
had been previously analyzed and designed as addressed in the Technical Drainage Study for
Skye Canyon Phase 2 Infrastructure (CLV DS4739), prepared by Slater Hanifan Group (SHG).
The Phase 2 Infrastructure Study was approved on January 11, 2016 and addressed the
development of roadway and infrastructure improvements intended to support the development
of approximately 202 acre portion of the Skye Canyon master planned community, identified
hereinafter as the Phase 2 Study. Two previous updates (CLV DS4739D & DS4739E;
hereinafter referred to as the Phase 2 Update No.1 and the Phase 2 Update No.2 respectively)
had been approved for the site addressing additional bike lane widths and a land plan change
per the Master Study respectively. The relevant approval letter(s) have been included in
pertinent reference appendices of this submittal.

Overview & Purpose

Some of the parcels within the Phase 2 area of Skye Canyon Master Plan development are
currently in planning with technical drainage studies currently under review by the City of Las
Vegas. However, with the proposed site plans for the individual parcels, some of the storm
drain stubs originally proposed for the drainage of the parcels do not align correctly with the
interior streets conveying the flows to the stubs. The purpose of this update study is to address
all the proposed stub and/or inlet relocations as well as any minor changes anticipated as a
- result of the development of the parcels. This update will specifically address the following:

e Revision to the profile of the proposed 24” RCP storm drain lateral stub (identified in the
Phase 2 Study as Facility L7) located on Eagle Canyon Avenue near approximate
station 59+00.00. The profile of the storm drain lateral stub is being flattened to
accommodate the depth and headwater of the drop inlet proposed to capture the
developed flows from Parcel 2.15.

e Relocation and realignment of the drop inlet and storm drain stub (identified in the
Phase 2 Study as Facilities P9 & L12) located on Egan Crest Drive north of Eagle
Canyon Avenue at approximate station 31+30.00. The facilities are being relocated to
correctly align with Skye Arroyo Avenue (the interior street of Parcel 2.16) conveying
the flows generated from the development of the parcel to the storm drain stub.

e ——
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e Minor lateral shift of the drop inlet (identified in the Phase 2 Study as Facility P3B)
located on Eagle Canyon Avenue just south of Egan Crest Drive at approximate station
49+00.00. The drop inlet will be laterally shifted approximately 5-ft to the east to
accommodate the proposed sewer line to service Parcel 2.16.

e Reanalysis of the Eagle Canyon Avenue corridor to incorporate the ultimate developed
condition flows from Parcels 2.23B and 2.23C (future park) in conformance to the MDS
Update No.3 Study. This reanalysis will update all ultimate condition street flow
computations, drop inlet capacity calculations and WSPGW analysis of the mainline
storm along Eagle Canyon Avenue to address any impacts due to the flows from
Parcels 2.23B and 2.23C now being conveyed along Eagle Canyon Drive. Note that
the reanalysis only impacts the ultimate developed condition, hence the peak flows from
Parcels 2.23B and 2.23C (Basins WML9 and WPRKS5) have not changed from previous
approved study, refer to Appendix F for applicable reference material. The street and
storm drain hydraulics along Eagle Canyon Avenue have been re-assessed to show
that criteria is met and that the approved facilities are still adequate.

The following provides discussions of the updated hydraulic calculations pertinent to the above
listed revisions.

Street Flows and Hydraulic Sections

Eagle Canyon Avenue

The interim condition hydraulics in the street and storm drain remain the same as previously
approved. The only change occurring in the ultimate condition is now Basins WML9 and
WPRKS5 contribute to the street and its drop inlets, rather than Facility L5. Therefore, street
and drop inlet hydraulics in Eagle Canyon Avenue have changed. The revised street and drop
inlet calculations have been provided in Appendix D and E, respectively. The following table
provides a summary of the updated street capacity calculations.

100-Year Street Flow Summary
Ultimate Condition

Cro:ss Slope Q100 Depth | Velocity DxV
Section (%) (cfs) (ft) (fps)

ECA1 4.90 33 0.46 6.1 2.8

ECA2 4.90 99 0.62 8.5 5.2
ECA2b 2.00 47 0.58 4.7 2.7
ECA3a 4.94 17 0.38 53 2.0
ECA3b 4,94 23 0.42 5.6 2.4
ECA3c 4,94 30 0.45 6.0 27

ECA4 0.50 23 0.57 2.4 1.4

Review of the street flow summary table indicates that even with the addition of surface flows
from basins WML9 and WPRKS, the street criteria is still satisfied along Eagle Canyon Avenue.
The summary table also shows that the 100-year flows satisfied the 10-year criteria; thus, the
10-year street calculations are not necessary and have not been provided. Through use of
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Flowmaster, Section ECA2 yields a velocity higher than 5 ft/s and depth above curb; however,
HEC-RAS sections show the overbank velocity above the curb that would occur on the
potential landscaping is non-erosive (2.13 ft/s) and does not require mitigation. The output file
from the HEC-RAS model has been provided in Appendix C for reference. The HEC-RAS
stations analyzed correspond to the street stationing along Eagle Canyon Avenue and the
cross-sections have been indicated on the revised Ultimate Condition Drainage Map (Exhibit E)
provided in Appendix A for spatial reference.

Storm Drain Models
Eagle Canyon Avenue Trunk line

The updated ultimate condition storm drain alignments and models remain as previously
approved but incorporates the revised flows that will be captured by the inlets along the street.
The storm drain alignment in Eagle Canyon Avenue consists of two systems named as models
U-ECA and U-ECAW. The main trunk line for the eagle canyon alignment is model U-ECA.
Model U-ECAW continues west from Facility P3B to the first set of inlets at the upstream end of
Eagle Canyon Avenue where it ends. Model U-ECA starts at Facility L5 now intercepting only
the flows from basin WML10 (38 cfs) at a stub behind the second set of inlets. The facility
continues as 48" RCP and connects to the same stubs as previously approved. The revised
HGLs due to the flow changes are now slightly lower than the previously approved models in
both the interim and ultimate conditions. The lower HGLs mainly result from the redistribution
of the flows from basin WML9 (now intercepted by inlets in the street) which reduced the
junction losses.

Note that the previously proposed nuisance inlets (Facility P5B) have been analyzed in this
update to capture some of the flows (= 5 cfs each) from Eagle Canyon Avenue. Although, the
revised HGLs in the trunk line are lower than the previously approved, the lateral models have
been updated accordingly for a more complete analysis. The revised WSPG models and the
revised drop inlet computations are provided in Appendix D and Appendix E respectively. The
storm drain plan and profile sheets have been updated to reflect the revised ultimate condition
flow rates and HGLs and are provided in Appendix H.

Basin WL6B Stub - Facility L7

The profile of the proposed 24” RCP storm drain lateral stub (Facility L7) for basin WL6B has
been revised from 8.21% to 0.92%. The profile of the stub is being flattened to accommodate
the depth and headwater of the interior drop inlet proposed to capture the developed flows from
Parcel 2.15 subdivision currently under design. The ultimate developed condition hydraulic
analysis for the storm drain stub is being addressed in the Technical Drainage Study for Skye
Canyon Parcel 2.15 (DS4840A) currently under review. Note that since the stub is flattened
and the invert at the entrance is significantly lowered, the interim capacity of the stub will be
increased.

Egan Crest Drive - Facilities P9 and L12
The location of the drop inlet and storm drain stub (Facilities P9 & L12) located on Egan Crest

Drive north of Eagle Canyon Avenue are being revised to correctly align with Skye Arroyo
Avenue (the interior street of Parcel 2.16) conveying the flows generated from the development
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of the parcel to the storm drain stub. The WSPGW hydraulic analysis of the revised storm
drain alignment and profile has been provided with this submittal. Note that the size of the
relocated drop inlet has been increased from a 7.5-ft to a 10.0-ft Type CM2 to accommodate
the skew of the lateral stub. The inlet computation has not been revised since the new inlet is
slightly bigger than that previously proposed which also intercepted all the available surface
flow in the street. The pertinent revised infrastructure plan and profile sheets have also been
provided with this submittal.

Eagle Canyon Avenue - Facility P3B

The 20-ft long Type CM2 drop inlet (Facility P3B) located along Eagle Canyon Avenue just
south of Egan Crest Drive at approximate station 49+00.00 will be slightly revised. The drop
inlet will be laterally shifted approximately 5-ft to the east to accommodate the proposed sewer
line to service the Parcel 2.16 subdivision. Note the storm drain lateral for the drop inlet will
remain unchanged. Therefore, no revision to the inlet and lateral hydraulics will be necessary.

Conclusions

e This subject Phase 2 Update No.3 Study has been prepared in conformance to the
approved Phase 2 Infrastructure Study and the current Master Drainage Study for Skye
Canyon.

e This update proposes no changes to ultimate condition hydrology basin and flow rates
from previously approved.

e The revised analyses show that the previously approved facilities sizes and streets still
have adequate capacity to convey the design flows and still meet all CCRFCD design
criteria. The facilities alignments, sizes and profiles will remain the same as previously
approved but the flow rates and HGLs have been updated to reflect the revised
computations. -

e The realigned facilities in Egan Crest Drive have been analyzed for both the interim and
ultimate condition flows and are also determined to satisfy the CCRFCD design criteria.

The revised improvement plans have been provided in Appendix H. If you have any questions
or require additional information, please do not hesitate to contact us at 702-284-5300.

Respectfully Submitted,

SLATER HANIFAN GROUP

Ericét/':fw

Project Manager - Flood Control Division

cc: Mark Failla, P.E., CFM - SHG
Steve Jones, P.E. - SHG
Jerry Slater, P.E. - SHG
Jerrod Ratcliffe - SHG
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APPENDIX

Appendix A — Drainage Exhibits
- Exhibit E2 — Ultimate Condition Drainage Map
- Exhibit F — Storm Drain Schematic Map

Appendix B — Street Hydraulic Sections (Ultimate Condition)
Appendix C — HEC-RAS Model for Eagle Canyon Avenue (Ultimate Condition)
Appendix D — WSPG Models (Ultimate Condition)

- Eagle Canyon Avenue & Laterals (U-ECA & U-ECAW)
- Egan Crest Drive & Laterals (U-ECRS & U-ECRN)

Appendix E — Drop Inlet Computations
Appendix F — Reference Material
Technical Drainage Study for Skye Canyon Phase 2 Infrastructure,
by Slater Hanifan Group
- Approval Letter ‘
- Previously Approved Drainage Exhibit
- Prior Approved Plans
Appendix G — Electronic Copy of Study (CD)

Appendix H — Revised Storm Drain Plans & Profiles
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APPENDIX A
Drainage Exhibits

Exhibit E2 — Ultimate Condition Drainage Map
Exhibit F — Storm Drain Schematic Map
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APPENDIX B

Street Hydraulic Sections (Ultimate Condition)



Se

ction - ECA1 (Ultimate Condition)

Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA1 (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 4.90 %

Discharge 33.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.46 ft
Elevation Range 0.00 to 0.56
Flow Area 54 ft
Wetted Perimeter 3298 ft
Top Width 31.96 ft
Actual Depth 0.46 ft
Critical Elevation 0.61 ft
Critical Slope 060 %
Velocity 6.14 fi/s
Velocity Head 0.59 ft
Specific Energy 1.04 ft
Froude Number 2.64
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channel Points

Station Elevation

(ft) (1)

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+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50

_.\calc\oly1501 tds up3 street sections.fm2
12/09/16 04:32:34 PM © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
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Section - ECA1 (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q=33 cfs being WL4B + Half of WEGL1

.\calc\oly1501 tds up3 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Section - ECA1 (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA1 (Ultimate Condition)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016

Channel Slope 4.90 %

Water Surface Elevation 0.46 ft

Elevation Range 0.00 to 0.56

Discharge 33.00 cfs
o0 /’\ o
0.45 - P — :
0.30 — T
0.15 H—r— =
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

..\calc\oly1501 tds up3 street sections.fm2

12/09/16 04:32:41 PM
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Section - ECA2 (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA2 (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 4.90 %

Discharge 99.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.016
Water Surface Elevation 0.62 ft
Elevation Range 0.00 to 0.56
Flow Area 1.7 f2
Wetted Perimeter 4430 ft
Top Width 43.00 ft
Actual Depth 0.62 ft
Critical Elevation 0.90 ft
Critical Slope 0.48 %
Velocity 8.46 ft/s
Velocity Head 1.11 ft
Specific Energy 1.73 ft
Froude Number 2.86
Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.11904769 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channel Points

Station Elevation

(ft) (f)

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+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50

. \calc\oly1501 tds up3 street sections.fm2
12/09/16 04:33:48 PM
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Section - ECA2 (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q=99 cfs being WL4B + WEGL1 + WPRK5 + WML9
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Section - ECA2 (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA2 (Ultimate Condition)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016

Channel Slope 4.90 %

Water Surface Elevation 0.62 ft

Elevation Range 0.00 to 0.56

Discharge 99.00 cfs
0.60
0.45% // T e e
0.15 H—>r— ~
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00

...\calc\oly1501 tds up3 street sections.fm2
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Section - ECA2b (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA2b (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Siope 2.00 %

Discharge 47.00 cfs

Options

Improved Lotter's Method
Improved Lotter's Method

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.016
Water Surface Elevation 0.58 ft
Elevation Range 0.00to 1.18
Flow Area 9.9 ft2
Wetted Perimeter 4599 ft
Top Width 4477 ft
Actual Depth 0.58 ft
Critical Elevation 0.69 ft
Critical Slope 0.58 %
Velocity 4.73 ft/s
Velocity Head 0.35 ft
Specific Energy 0.93 ft
Froude Number 1.77
Flow Type Supercritical

Calculation Messages:
Flow is divided.
Water elevation exceeds lowest end station by 0.77716433e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+65.00 0.016

Natural Channel Points

Station Elevation

(ft) {ft)

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+26.00 0.65
0+26.01 0.73
0+26.25 1.04
0+26.42 1.06
0+32.50 1.18

.\calc\oly 1501 tds up3 street sections.fm2 Slater Hanifan Group
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Section - ECA2b (Ultimate Condition)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(f) (ft)

0+38.58 1.06
0+38.74 1.04
0+38.99 0.73
0+39.00 0.65
0+63.00 0.17
0+63.00 0.13
0+64.50 0.00
0+64.50 0.48
0+65.00 0.50

Notes: Q = ECAZ2 Bypass
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Section - ECA2b (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA2b (Ultimate Condition)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 2.00 %
Water Surface Elevation 0.58 ft
Elevation Range 0.00to 1.18
Discharge 47.00 cfs
1.20
1.00
0.80
00s — ———
. [
0.20 f——" i
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00
V100N
H:1
NTS
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Section - ECA3a (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA3a (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 494 %

Discharge 17.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.38 ft
Elevation Range 0.00 to 0.56
Flow Area 3.2 ft2
Wetted Perimeter 2522 ft
Top Width 24.36 ft
Actual Depth 0.38 ft
Critical Elevation 0.51 ft
Critical Slope 0.68 %
Velocity 5.25 ft/s
Velocity Head 0.43 ft
Specific Energy 0.81 ft
Froude Number 2.54
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channel Points

Station Elevation

(ft) (ft)

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+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50

..\calc\oly1501 tds up3 street sections.fm2
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Section - ECA3a (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WEGL2/4 (3 CFS) + EGAN1b BYPASS (3 CFS) + ECA2B BYPASS (11 CFS) =17 CFS

...\calc\oly1501 tds up3 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
12/09/16 04:34:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2




Section - ECA3a (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA3a (Ultimate Condition)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016

Channel Slope 494 %

Water Surface Elevation 0.38 ft

Elevation Range 0.00 to 0.56

Discharge 17.00 cfs
0.60
0.45%H) I i S o)
0.30 —— .
0.15 H—r— \
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00
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Section - ECA3b (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA3b (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 4.94 %

Discharge 23.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.42 ft
Elevation Range 0.00 to 0.56
Flow Area 4.1 ft2
Wetted Perimeter 28.52 ft
Top Width 27.59 ft
Actual Depth 0.42 ft
Critical Elevation 0.55 ft
Critical Slope 0.65 %
Velocity 5.64 ft/s
Velocity Head 0.49 ft
Specific Energy 0.91 ft
Froude Number 2.59
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channe! Points

Station Elevation

(ft) (ft)

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+21.50 0.56
0+41.00 017
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50

..\calc\oly1501 tds up3 street sections.fm2
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Section - ECA3b (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WML13 (9 CFS) + EC3a BYPASS (11 CFS) + WEGL2/4 (3 CFS) = 23 CFS
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Section - ECA3b (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA3b (Ultimate Condition)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 4.94 %
Water Surface Elevation 0.42 ft
Elevation Range 0.00 to 0.56
Discharge 23.00 cfs
0.60
0.45 — -
0.30 —
015 [{ ;7 ~
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00
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Section - ECA3c (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA3c (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 494 %

Discharge 30.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.016
Water Surface Elevation 0.45 ft
Elevation Range 0.00 to 0.56
Flow Area 5.0 ft
Wetted Perimeter 31.71 ft
Top Width 30.72 ft
Actual Depth 0.45 ft
Critical Elevation 0.59 ft
Critical Slope 0.62 %
Velocity 6.01 fi/s
Velocity Head 0.56 ft
Specific Energy 1.01 ft
Froude Number 2.63
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channel Points

Station Elevation

(ft) {ft)

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+21.50 0.56
0+41.00 017
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50

..\calc\oly1501 tds up3 street sections.fm2
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Section - ECA3c (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WL6B (14 CFS) + EC3b BYPASS (13 CFS) + WEGL2/4 (3 CFS) = 30 CFS
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Section - ECA3c (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA3c (Ultimate Condition)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 4.94 %
Water Surface Elevation 0.45 ft
Elevation Range 0.00 to 0.56
Discharge 30.00 cfs
84612 B )//\\ i ©
; = ~—— =
0.30 S ——
0.15 H—r— =
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00
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Section - ECA4 (Ultimate Condition)
Worksheet for Irregular Channel

Project Description

Worksheet Section - ECA4 (Ultimate Condition)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.50 %

Discharge 23.00 cfs

Options

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

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Results

Mannings Coefficient 0.016
Water Surface Elevation 0.57 ft
Elevation Range 0.00 to 0.56
Flow Area 9.7 ft
Wetted Perimeter 44.20 ft
Top Width 43.00 ft
Actual Depth 0.57 ft
Critical Elevation 0.55 ft
Critical Slope 0.65 %
Velocity 2.38 ft/s
Velocity Head 0.09 ft
Specific Energy 0.66 ft
Froude Number 0.89
Flow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.71535487e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.016

Natural Channel Points

Station Elevation

(ft) (ft)

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+21.50 0.56
0+41.00 0.17
0+41.00 0.13
0+42.50 0.00
0+42.50 0.48
0+43.00 0.50
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Section - ECA4 (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WEGL2/4 (3 CFS) + ECA3c BYPASS (20 CFS) =23 CFS
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Section - ECA4 (Ultimate Condition)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section - ECA4 (Ultimate Condition)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016

Channel Slope 0.50 %

Water Surface Elevation 0.57 ft

Elevation Range 0.00 to 0.56

Discharge 23.00 cfs
0.60
0.45% — 2
0.30 /l/ —
0.15 H—r— =
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

...\calc\oly1501 tds up3 street sections.fm2
12/09/16 04:35:22 PM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

v:10.0\
H:1

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



APPENDIX C

HEC-RAS Model for Eagle Canyon Avenue (Ultimate
Condition)



ECA.rep

HEC-RAS HEC-RAS 5.0.0 February 2016
U.5. Army Corps of Engineers
Hydro1og1c Engineering Center
609 second street
pavis, california

X X XXX XXXX XXXX XX XXX
X X X X X X X X X

X X X X X X X

XOOKXXX XXXX X XXX XXXX XXOXXX XXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXX

PROJECT DATA
Project Title: skye Canyon Phase 2 Infrastructure

project File : ECA
Run Date and Time: 12/8/2016 3:40:23 PM

Project in English units

Project Description:

Slater Hanifan Group (SHG)
December 2016 - project Number: otY1501.001
Skye

Can\/on Phase 2 Infrastructure Update No.3

Eagle Canyon Avenue - Model To

Demonstrate Non-Erosjve Overbank velocities on Adjacent Landscape

Q100 = 99 cfs

PLAN DATA

Plan Title: Eagle Canyon Avenue - Ultimate Condition

Plan File : j:\OLY1501-001 skye cCanyon Phase 2 Infrastructure\Drainage\Update Study No.3\HECRAS\ECA.pOl

Geometry Title:
Geometry File :

Eagle Canyon Avenue
j:gOLYl'SOl—OOl Skye

- Ultimate Condition )
canyon Phase 2 Infrastructure\Drainage\Update Study No.3\HECRAS\ECA.g01

Flow Title : Eagle Canyon Avenue - Ultimate Condition

Flow File : 3:\0LY1501-001 skye Canyon Phase 2 Infrastructure\Drainage\Update Study No.3\HECRAS\ECA.TOL
Plan summary Information:
Number of: ~Cross Sections = 11 Multiple openings = 0

culverts = 0 Inline_Structures = 0

Bridges = 0 Lateral Structures = 0

Computational Information
water surface calculation tolerance
critical depth calculation tolerance
Maximum number of iterations
Maximum_difference tolerance
Flow tolerance factor

Computation options
critical depth computed only where necessary
Conveyance ca?cu]atwn Method: At breaks in n values only
Friction S'loﬁ)e Method Average Conveyance
Computational Flow Regme Mixed Flow

FLOW DATA

Flow Title:

ga Je Canyon Avenue - Ultimate Condition
Flow File : j: g

OLY1501-001 Skye Canyon Phase 2 Infrastructure\Drainage\Update Study No.3\HECRAS\ECA.fT01l

Flow Data (cfs)

River Reach RS PF 1
Eagle Canyon Avesta 3800-4800 -3800 99
Boundary conditions
River Reach profile Upstream Downstream
Eagle Canyon AveSta 3800-4800 PF 1 Normal s = 0.049 Normal s = 0.049

GEOMETRY DATA

Geometry Title: Eagle Canyon Avenue - Ultimate Condition
Geometry File : j:\0LY1501-001 skye canyon Phase 2 Infrastructure\Drainage\Update Study No.3\HECRAS\ECA.g0l

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: ~3800
INPUT
Description:
Station Elevation Data num= 15
sta Eley Sta Elev sta Elev Sta Elev Sta ETev
-10 2974.82 -5 2974.7 0 2974.6 .5 2974.6 .5 2974.12
2 2974.25 2 2974.29 21.5 2974.68 41 2074.29 41 2974.23
42.5 2974.12 42.5 2974.6 43 2974.62 48 2974.72 53 2974.82
Manning’'s n Va‘iues num=: 5
Sta val sta n val sta nval sta n val sta n val
-10 .013 -5 .02 0 .016 43 .025 48 .013
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 43 100 100 100 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2975.83 Element Left OB channel Right OB
vel Head (ft) 1.09 wt. n-val, 0.025 0.016 0.025
W.S. Elev (ft) 2974.74 Reach Len. (ft) 100.00 100.00 100.00
crit w.s. (ft) 2974.99 Flow Area (sq o) 0.34 11.57 0.34
E.G. Slope (ft/ft) 0.049004 Area (S% 0.34 11.57 0.34
Q Total (cfs) 99.00 Flow (cfs) 0.72 97.57 0.72
51 width (ft) 54.561 Top width (ft) 5.80 43.00 5.80
Total (ft/s) 8.08 Avg. vel. (ft/s) 2.13 8.43 2.13
Max ¢hl bpth (ft) 0.62 Hydr. Depth (ft) 0.06 0.27 0.06
conv. Total (c¢fs) 447.2 conv. (cfs) 3.2 440.7 3.2
Length wtd. (ft) 100.00 wetted Per. (ft) 5.81 44.06 5.81
Min ch ET (ft) 2974.12 shear (1b/sq ft) 0.18 0.80 0.18
Alpha 1.07 Stream power (1b/ft s) 0.38 6.77 0.38
Frctn Loss (ft) 4.90 cum volume (acre-ft) 0.01 0.27 0.01
C & E toss (ft) 0.00 cum SA (acres) 0.13 0.99 0.13

critical depth calculations.

warning: The cross section had to be extended vertically during the
depth. The program will try the cross section slice/secant

warning: The parabolic search method failed to converge on critical
method to find critical depth.

CROSS SECTICON

RIVER: Eagle Canyon Ave
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REACH: Sta 3800-4800 RS: ~3900
INPUT
Description:
station Elevation Data num= 15
Sta Elev Sta Elev sta Elev sta Elev sta Elev
~10 2969.92 -5 2969.82 0 2969.72 -5 2969.7 .5 2969.22
2 2969.35 2 2969.39 21.5 2969.78 41 2969.39 41 2969.35
42.5 2969.22 42.5 2969.7 43 2969.72 48 2969.82 53 2969.92
Manning's n values num= 5
sta 0 val sta nval sta n val sta n val sta n val
~10 .013 ~5 .025 0 L0186 43 -025 48 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 43 100 100 100 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2970.93 Element Left 0B channel Right oB
vel Head (ft) 1.09 wt. n-val. 0.025 0.016 0.025
w.s. Elev (ft) 2969.84 Reach Len. (ft) 100.00 100.00 100.00
crit w.s. (ft) 2970.09 Flow Area (sq ft) 0.34 11.58 0.34
£.G. Slope (ft/ft) 0.048925 Area (5% ft) 0.34 11.58 0.34
Q Total {cfs) 99.00 Flow (cfs) 0.72 97.56 0.72
width (ft) 54.61 Top width (ft) 5.81 43.00 5.81
Total (ft/s) 8.08 avg. vel. (ft/s) 2.13 8. 2.13
max chl Dpth (fr) 0.62  Hydr. Depth (ft) 0.06 0,27 0.06
cenv. Total (cfs) 447 .6 conv. (cfs) 3.2 441.1 3.2
Length wtd. (ft) 100.00 Wetted per. (ft) 5.81 44.06 5.81
Min ch ET (ft) 2969.22 shear (Tb/sq ft) 0.18 0.80 0.18
Alpha 1.07 Stream power (1b/ft_s) 0.38 6.76 0.38
Frctn Loss (ft) 4.90 cum volume (acre-ft) Q.01 0.24 0.01
C & E Loss (ft) 0.00 cum SA {acres) 0.12 0.89 0.12

warning: The cross section had to be extended vert‘lcaﬂg during the critical depth calculations. .
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

i the need for additional cross sections.
warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant
method to find critical depth.

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: -4000
INPUT
Descr1pt1on
station Elevation pData num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
~10 2965.02 -5 2964.92 0 2964.82 .5 2964.8 .5 2964.32
2 2964.45 2 2964.49 21.5 2964.88 41 2964.49 41 2964.45
42.5 2964.32 42.5 2964.8 43 2964.82 48 2964.92 53 2965.02
Manning's n values num= 5
sta n val sta n val Sta n val sta nval sta n val
-10 .013 -5 .025 0 .016 43 .025 48 .013
Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
Q 43 100 100 .1 .3
CROSS SECTION OUTPUT profile #PF 1
E.G. Elev (ft) 2966 03 gElement Left OB channel Right o8
vel Head (ft) 1.09 wt. n-val. 0.025 0.016 0.025
w.5. Elev (ft) 2964.94 Reach Len. (ft) 100.00 100.00 100.00
crit w.s. (ft) 2965.19 Flow Area (Sq ft) 0.34 11.57 0.34
E.G. Slope (ft/ft) 0.049004 Area (Sg 0.34 11.57 0.34
Q Total {cfs) 99.00 Flow (cfs) 0.72 97.57 0.72
width (ft) 54.61 Yop width (ft) 5.80 43.00 5.80
Total (ft/s) 8.08 Avg. vel. (ft/s) 2.13 8.43 2.13
Max chl Dpth (ft) 0.62 Hydr. Depth (ft) 0.06 . 0.06
cohv. Total {cfs) 447 .2 conv. (cfs) 3.2 440.7 3.2
Length wtd. (ft) 100.00 Wetted pPer. (ft) 5.81 44,06 5.81
Min ¢ch £1 (ft) 2964.32 shear (1b/sq ft) 0.18 0.80 0.18
Alpha 1.07 stream_Power (1b/ft_s) 0.38 6.77 0.38
Frctn Loss (Ft) 4.90 cum Volume (acre-ft) 0.01 0.21 0.01
C & E Loss (ft) 0.00 cum SA (acres) 0.11 0.79 0.11

warning: The cross section had to be extended vertically during the critical depth calculations.

warning: The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross section. This may indicate
the need for additional cross sections,

warning: The parabolic search method failed to converge on critical depth. The program will try the cross sectjon slice/secant
method to find critical depth.

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: -4100
INPUT
Descmpt‘mn
Station Elevation Data num= 15
Sta Elev Sta Elev Sta €lev sta Elev Sta Elev
-10 2960.12 -5 2960.02 0 2959.92 .5 2959.9 .5 2959.42
2 2959,35 2 2959.59 21.5 2959.98 41 2959.59 41 2959.55
42,5 2959.42 42.5 2959.9 43 2959.92 48 2960.02 53 2960.12
Manning's n Values num= 5
sta n val sta n val sta n val sta n val sta n val
-10 .013 -5 .025 0 -016 43 .025 48 -013
Bank sta: Left Right tengths: Left cChannel Right coeff contr. Expan.
0 43 100 100 100 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2961 13 Element Left OB Channel Right 0B
vel Head (ft) 1.09 wet. n-val. 0.025 0.016 0.025
w.s. Elev (ft) 2960.04 Reach Len. (ft) 100.00 100.00 0.00
crit w.s. (ft) 2960,29 Flow Area (sq ft) 0.34 11.57 0.34
E.G. Slope (ft/ft) 0.048991 Area (sg 0.34 11.57 0.34
Q Total (cfs) 99.00 Flow {(c s) 0.72 97.56 0.72
Top width (ft) 54.61 Top width (ft) 5.80 43.00 5.80
vel Total (ft/s) 8.08 Avg. vel. (ft/s) 2.13 8.43 2.13
Max chl Dpth (ft) 0.62 Hydr. Depth (ft) 0.06 0.27 0.06
conv. Total (cfs) 447.3 conv. (cfs) 3.2 440.8 3.2
Length wtd. (ft) 100.00 wetted Per. (ft) 5.81 44.06 5.81
Min ch 1 (ft) 2959.42 shear (1b/sq 0.18 0.80 0.18
Alpha 1.07 Stream_ Power (1b/Ft 5) 0.38 6.77 0.38
Frctn Loss (Ft) 4.90 cum Volume (acre-ft) 0.01 0.19 0.01
C & E Loss (ft) 0.00 cum SA (acres) 0.09 0.69 0.09

warning: The cross section had to be extended vert'lca'l'! during the critical depth calculations.

warning: The energy loss was greater than 1.0 ft (0.3 m{ between the current and previous cross section. This may indicate
the need for additional cross sections

warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant
method to find critical depth.

CROSS SECTICON

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: -4200
INPUT |
Description:
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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~-10 2955.22 -5 2955.12 0 2955.02 .5 2955 .5 2954.52

2 2954.65 2 2954.69 21.5 2955.08 41 2954.69 41 2954.65

42.5 2954.52 42.5 2955 43 2955.02 48 2955.12 53 2955.22
Manning's n values num= 5

sta n val sta n val sta n val sta n val sta n val

-10 .013 -5 .025 0 .016 43 .025 48 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

0 43 100 100 100 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 2956.23 Element Left OB channel Right 08
vel Head (ft) 1.09 wt. n-val. .025 0.016 0.025
w.S. Elev (ft) 2955.14 Reach Len. (ft) 100.00 100.00 100.00
crit w.s. (ft 2955.39 Flow Area (sq ft) 0.34 11.58 0.34
E.G. $1cpe (fr/fo) 0.048920 Area (s% ft) 0.34 11.58 0.34
Q Total (cfs) 99.00 Flow (cfs) 0.72 97.56 0.72

width (ft) 54.61 Top Width (ft) 5.81 43.00 5.81

Total (ft/s) 8.08 Avg. vel. (ft/s) 2.13 8.43 2.13
Max chl Dpth (ft) 0.62 Hydr. pepth (ft) G.06 0. 0.06
conv. Total (cfs) 447.6 Conv. (cfs) 3.2 441.1 3.2
Length wtd. (ft) 100.00 wetted Per. ('Ft) 5.81 44.06 5.81
Min ¢ch g1 (ft) 2954.52 Shear (1b/sq 0.18 0.80 0.18
Alpha 1.07 Stream Paower (1b/‘Ft 5) 0.38 6.76 0.38
Frctn Loss (ft) 4.90 Ccum volume (acre-ft) 0.00 0.16 0.00
C & E Loss (ft) 0.00 cum SA (acres) 0.08 0.59 0.08

warning: The cross section had to be extended vertically during the critical depth calculations.

warning: The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross section. This may indicate
the need for additional cross sections.

warning: The parabolic search method faiied to converge on critical depth. The program will try the cross section slice/secant
method to find eritical depth.

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: ~4300
INPUT
Descr1pt1on
Station Elevation pata num= 15
Sta Elev sta Elev Sta Elev sta Elev ta Elev
~10 2950.32 ~5 2950.22 0 2950.12 .5 2950.1 5 2949.
2 2949.75 2 2949.79 21.5 2950.18 41 2040.79 41 2949.75
42.5 2949.62 42.5 2950.1 43 2950.12 48 2950.22 53 2950.32
Manning's n values nums= 5
sta n val sta n val sta n val sta n val sta n val
-10 -013 -5 .025 0 .016 43 .025 48 .013
Bank sta: Left Right Lengths: Left channel Right coeff contr. EXpan.
0 43 100 100 100 -1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2951.33 Element Left OB Channel Right oB
Vel Head (ft) 1.09 Wwt. n-val. 0.025 0.016 0.025
W.s. Elev (ft) 2950.24 Reach Len. (ft) 100.00 100.00 100.00
crit W.s. (ft) 950.49 Flow Area (sq ft) 0.34 11.57 0.34
E.G. Slope (ft/ft) 0 049004 Area (s?_ 0.34 11.57 0.34
Q Total (cfs) Flow (c s) 0.72 97.57 0.72
To width (ft) 54 61 Top wWidth (ft) 5.80 43.00 5.80
Total (ft/s) 08 Avg. vel. (ft/s) 2,13 8.43 2.13
Max ch] ppth (ft) 0 62 Hydr. Depth (ft) 0.06 0.27 0.06
conv. Total (cfs) 447.2 conv. (cfs) 3.2 440.7 3.2
Length wtd, (ft) 100.00 Wwetted Per. (ft) 5.81 44,06 5.81
Min ch T (ft) 2949.62 shear (1b/sq T 0.18 0.80 0.18
Alpha 1.07 Stream_Power (“lb/ft s) 0.38 6.77 0.38
Frctn toss (ft) 4.90 cum volume (acre-ft) 0.00 0.13 0.00
C & E Loss (ft) 0.00 cum SA (acres) 0.07 0.49 0.07

warning: The cross section had to be extended vert1ca'l'[ dur'ing the critical depth calculations.

warning: The energy loss was greater than 1.0 ft (0. between the current and previous cross section. This may indicate
the need for additional cross sectmns

warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant
method to find critical depth.

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: -4400
INPUT
Description:
Station Elevation Data num= 15
sta Elev Sta Elev Sta glev Sta Elev Sta Elev
-10 2945.42 -5 2945.32 0 2945.22 .5 2945.2 .5 2944.7
2 2944.85 2 2944.89 21.5 2945.28 4 2944.89 41 2944.85
42.5 2944.72 42.5 2945.2 43 2945.22 48 2945.32 53 2945.42
Manning's n values num= 5
sta n val sta n val sta n val sta nval sta n val
-10 .013 -5 .025 0 .016 43 .025 48 .013
Bank sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
0 43 100 100 100 1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2946.43 Element Left OB channel Right 0B
vel Head (ft) 1.09 Wwt. n-val. 0.025 0.016 0,025
w.s. Elev (ft) 2945.34 Reach Len. (ft) 100.00 100.00 100.00
crit w.s. (ft) 2945.59 Flow Area (sq fr) 0.34 11.57 0.34
E.G. Slope (ft/ft) 0. 049080 Area (s$ 0.34 11.57 0.34
Q Total (cfs) Flow (cfs) 0.71 97.57 0.71
To;lu width (ft) 54 59 Top Width (ft) 5.79 43.00 5.79
vel Total (ft/s) Avg. vel. (ft/s) 2,13 8.44 2.13
Max chl ppth (ft) 0 62 Hydr. Depth (ft) 0.06 0.27 0.06
conv. Total (cfs) 446.9 canv. {cfs) 3.2 440.4 3.2
Length wtd. (ft) 100.00 wetted Per. (ft) 5.80 44.06 5.80
Min ch E1 (ft) 2944 72 shear (1b/sq 0.18 0.80 0.18
Alpha 1.07 Stream_Power (Tb/‘Ft s) 0.38 6.79 0.38
Frctn toss (ft) 4.90 cum volume (acre-ft) 0.00 0.11 0.00
C & E Loss (ft) 0.00 cum SA {acres) 0.05 0.39 0.05

warning: The cross section had to be extended vertically during the critical depth calculations.

warning: The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross section. This may indicate
the need for additional cross sections

warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant
method to find critical depth.

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: -4500
INPUT
Description:
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
-10 2940.52 -5 2940.42 0 2940.32 .5 2940.3 .5 2939.8
2 2939.95 2 2939.99 21.5 2940.38 41 2939.99 41 2939.95
42.5 2939.82 42.5 2940.3 43 2940.32 48 2940.42 53 2940.52
Manmng s n values num= 5
ta n val sta n val sta n val sta n val sta n val
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-10 -013 -5 .025 0 016 43 .025 48 .013

Bank Sta: Left Right Lengths: Left channel Right Coeff cContr. Expan.
0 43 100 100 100 W1 .3

CROSS SECTION OUTPUT Profile #pPF 1

E.G. Elev (ft) 2941.53 Element Left OB Channel Right OB
vel Head (ft) 1.09 wt. n-val. .025 0.01 0.025
Ww.S. Elev (ft) 2940.44 Reach ten. (ft) 00.0 100.00 00.00
crit w.s. (ft) 2940.69 Flow Area (sq ft) 0.34 11.5 0.34
E.G. slope (ft/ft) 0.049004 Area (s$ o) 0.34 11,57 0.34
Q Total (cfs) 99.00 Flow (cfs) 0.72 97.57 0.72
To? width (ft) 54.61 Top width (ft) 5.80 43.00 5.80

Total (ft/s) 8.08 Avg. vel. (ft/s) 2.13 8.43 2.13
Max Chl ppth (ft) 0.62 Hydr. Depth (ft) 0.06 0.27 0.06
conv, Total (cfs) 447 .2 conv. (cfs) 3.2 440.7 3.2
Length wed. (fo) 100.00 Wetted per. (ft) 5.81 44.06 5.81
Min ¢h E1 (ft) 2939.82 Shear (1b/sq 0.18 0.80 0.18
Alpha 1.07 Stream Power (Tb/ft ) 0.38 6.77 0.38
Frctn Loss (ft) 4,91 cum volume (acre-ft) 0.00 0.08 0.00
C & E Loss (ft) 0.00 cum SA (acres) 0.04 0.30 0.04

warning:

The cross section had to be extended vertically during the critical depth calculations.

warning: The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross section. This may indicate
the need for additional cross sections,

warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant

method to find critical depth.

CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: ~4600
INPUT
Description:
station Elevation Data nums= 15
Sta glev Sta Elev sta Elev Sta Elev Sta Elev
~10 2935.62 -5 2935.52 0 2935.42 .5 2935.4 .5 2934,92
2 2935.05 2 2935.09 21.5 2935.48 41 2935.09 41 2935.05
42.5 2934.92 42.5 2935.4 43 2935.42 48 2935.52 53 2935.62
Manning's n values num= 5
sta n val Sta n val sta n val sta n val sta n val
-10 .013 -5 .025 o .016 43 .025 48 .013
Bank sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
0 43 100 100 100 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2936 63 Element Left OB channel Right o8B
vel Head (ft) 1.09 wt. n-val. 0.025 0.016 0.025
w.s. Elev (ft) 2935.54 Reach Len, (ft) 100.00 100.00 100.00
crit w.s. (fr) 2935.79 Flow Area (sq ft) 0.34 11.56 0.34
E.G. Slope (ft/ft) 0. 049147 Area (sg 1) 0.34 11.56 0.34
qQ Total (cfs) 99.0f Flow (cfs) 0.71 97.57 0.71
Tu;}] width (ft) 54, 59 Top width (ft) 5.79 43.00 5.79
vei Total (ft/s) 8.0 Avg. vel. (ft/s) 2.13 8.44 2.13
Max chl Dpth (ft) Q. 62 Hydr. bepth (ft) 0.06 0.27 0.06
conv. Total (cfs) 446.6 conv. (cfs) 3.2 440.1 3.2
Length wtd. (Ft) 100.00 wetted Per. (ft) 5.7 44.06 5.79
Min ch ET (ft) 2934.92 shear (1b/sq ft) 0.18 0.81 0.18
Alpha 1.07 Stream_power (1b/ft_s) 0.3 6.79 0.38
Frctn Loss (ft) 4.90 cum volume (acre-ft) 0.00 0.05 0.00
C & E Loss (ft) 0.00 cum SA (acres) 03 0.20 0.03

warning: The cross section had to be extended vertwcaﬂ dur'mg the critical depth calculations.

warning: The energy loss was greater than 1.0 . between the current and previous cross section. This may indicate
the need for additional cross sect1ons

warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant

method to find critical depth.
CROSS SECTION

RIVER: Eagle Canyon Ave

REACH: Sta 3800-4800 RS: -4700
INPUT
Descr"lpt'lon
station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
~10 2930.72 -5 2930.62 Q 2930.52 .5 2930.5 .5 2930.02
2 2930.15 2 2930.19 21.5 2930.58 41 2930.19 41 2930.15
42.5 2930.02 42.5 2930.5 43 2930.52 48 2930.62 53 2930.72
Manning‘'s n values num= 5
sta n val sta n val sta n val Sta n val Sta n val
~10 .013 -5 -025 0 .016 43 .025 48 .013
Bank sta: Left Right Lengths: Left Channel Right coeff contr. EXpan.
0 43 100 100 100 -1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 2931 73 Element Left OB channel Right 0B
vel Head (ft) 1.09 we. n-val. 0.025 0.016 0.025
W.S. Elev (ft) 2930.64 Reach Len. (ft) 100.00 100.00 100.00
crit wW.s. (ft) 2930.89 Flow Area (sq ft) 0.34 11.58 0.34
E.G. Slope (ft/ft) 0.048920 Area (sg ft 0.34 11.58 0.34
qQ Total (cfs) 99.00 Flow (cfs) 0.72 97.56 0.72
Top Width (ft) 54.61 Top Width (ft) 5.81 43.00 5.81
Total (ft/s) 8.08 Avg. vel. (ft/s) 2.13 8.43 2.13
max chl ppth (ft) 0.62 Hydr. Depth (ft) 0.06 0.27 0.06
conv. Total (cfs) 447.6 conv. (cfs) 3.2 441.1 3.2
Length wtd. (ft) 100.00 wetted Per. (ft) 5.81 44,06 5.81
Min ch E1 (ft) 2930.02 shear (lb/sq f 0.18 0.80 0.18
Alpha 1.07 Stream Power ('lb/ft s) 0.38 6.76 0.38
Frctn Loss (ft) 4.90 cum volume (acre-ft) 0.00 0.03 0.00
C & E Loss (ft) 0.00 cum SA (acres) 0.01 0.10 0.01

warning: The cross section had to be extended vert1ca1'| during the critical depth calculations.

warning: The energy loss was greater than 1 g between the current and previous cross section. This may indicate
the need for additional cross sectwns

warning: The parabolic search method failed to converge on critical depth. The program will try the cross section slice/secant

method to find critical depth.

CROSS SECTION

RIVER: Eagle Canyan Ave

REACH: Sta 3800-4800 RS: -4800
INPUT
Descri pt'IOl"l
Station Elevation Data nums= 15
Sta Elev Sta Elev sta Elev Sta Elev sta Elev
~10 2925.82 ~5 2925.72 Q0 2925.62 .5 2925.6 .5 2925.12
2 2925.25 2 2925.29 21.5 2925.68 41 2925.29 41 2925.25
42.5 2925.12 42.5 2925.6 43 2925.62 48 2925.72 53 2925.82
Manni ng s n values num= 5
ta n val sta n val sta n val sta n val Sta n val
—10 .013 -5 .025 0 .016 43 .025 48 .013
Bank sta: Left Right Lengths: Left cChannel Right coeff contr. Expan.
0 43 0 0 Q 1 .3

CROSS SECTION OUTPUT Profile #pPF 1
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E.G. Elev (ft)

Top Width (ft)
vel Total (ft/s)
Max chl Dpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch ET {ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

warning:
warning:

2926.83

1.09
2925.74
2925.99

0.049004
99.00

2925.12
1.07

The cross section had to be extended verticall
The energy Toss was greater than 1.0 ft (0.3 m

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (5?— )
Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. {cfs)
wetted Per, (ft)
shear (1b/sg ft)

stream power (1b/ft s)

cum volume (acre-ft)
cum SA (acres)

the need for additional cross sections.

warning:

method to find critical depth.

SUMMARY OF MANNING'S N VALUES

River:Eagle Canyon Ave

Left 0B
0.025

oo oNuvooo

The parabolic search method failed to converge on critical depth.

Reach River sta. nl n2 n3 n4
Sta 3800-4800 -3800 .013 .025 .016 025
sta 3800-4800 -3900 -013 025 .016 025
Sta 3800-4800 ~4000 .013 .025 -016 025
sta 3800-4800 -4100 -013 .025 .016 .025
Sta 3800-4800 ~4200 .013 .025 -016 .025
Sta 3800-4800 -4300 .013 .025 .016 .025
Sta 3800-4800 ~4400 .013 .025 .016 .025
Sta 3800-4800 -4500 013 .025 .016 .025
Sta 3800-4800 -4600 .013 .025 .016 -025
sta 3800-4800 -4700 013 .025 .016 .025
Sta 3800-4800 ~4800 .013 .025 016 025
SUMMARY OF REACH LENGTHS
River: Eagle Canyon Ave
Reach River sta. Left Channel Right
Sta 3800-4800 -3800 100 100 100
Sta 3800-4800 -3900 100 100 100
Sta 3800-4800 -4000 100 100 100
Sta 3800-4800 -4100 100 100 100
Sta 3800-4800 -4200 100 100 100
Sta 3800-4800 -4300 100 100 100
Sta 3800-4800 -4400 100 100 100
Sta 3800480 -4500 100 100 100
Sta 3800-4800 -4600 100 100 100
Sta 3800-4800 -4700 100 100 100
Sta 3800-4800 -4800 0 [} 0
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Eagle Canyan Ave
Reach River Sta. contr., EXpan.
Sta 3800-4800 ~3800 .1 3
Sta 3800-4800 -3900 .1 3
Sta 3800-4800 ~4000 .1 3
Sta 3800-4800 -4100 .1 3
Sta 3800-4800 ~4200 .1 3
Sta 3800-4800 -4300 .1 3
sta 3800-4800 -4400 .1 3
Sta 3800-4800 -4500 .1 3
Sta 3800-4800 -4600 1 3
Sta 3800-4800 ~4700 .1 3
Sta 3800-4800 -4800 .1 3
profile output Table - Standard Table 1
Reach River sta profile qQ Tota]l] Min ch E1  W.S. Elev
(cfs) ft) (fe.
Sta 3800-4800  -3800 PF 1 99.00 2974,12 2974.74
Sta 3800-4800 ~3900 PF 1 99.00 2969.22 2969.84
Sta 3800-4800  -4000 PF L 99.00 2964.32 2964.94
Sta 3800~4800 ~-4100 PF 1 99.00 2959.42 2960.04
Sta 3800-4800  -4200 PF 1 99,00 2954.52 2955.14
Sta 3800-4800 -4300 PF 1 99.00 2949.62 2950.24
Sta 3800-4800  -4400 PF 1 99,00 2944.72 2945.34
Sta 3800-4800 -4500 PF 1 99.00 2939.82 25940.44
Sta 3800-4800  -4600 PF 1 99.00 2934.92 2935.54
Sta 3800-4800 -4700 PF 1 99.00 2930.02 2930.64
Sta 3800-4800  -4800 PF 1 99.00 2925.12 2925.74
Profile output Table - velocity Table
Reach River sta profile E.G. Elev W.S. Elev Vel Head
ftd o) (ft)
Sta 3800-4800  -3800 PF 1 2975.83 2974.74 1.09
Sta 3800-4800  -3900 PF 1 2970.93 2969.84 1.09
Sta 3800-4800  -4000 PF 1 2966.03 2964.94 1.09
Sta 3800-4800  -4100 PF 1 2961.13 2960.04 1.09
Sta 3800-4800  -4200 PF 1 2956.23 2955.14 1.09
Sta 3800-4800  -4300 PF 1 2951.33 2950.24 1.09
Sta 3800-4800  -4400 PF 1 2946.43 2945.34 1.09
Sta 3800-4800  -4500 PF 1 2941.53 2940.44 1.09
Sta 3800-4800  -4600 PF 1 2936.63 2935.54 1.09
Sta 3800-4800  -4700 PF 1 2931.73 2930.64 1.09
Sta 3800-4800 -4800 PF 1 2926.83 2925.74 1.09
profile output Table - HEC-FDA
Reach River Sta profile Q Total Min ch EI W.S. Elev
(cfs) ft) (ft
Sta 3800-4800  -3800 PF 1 99.00 2974.12 2974.74
Sta 3800-4800  -3%00 PF 1 99.00 2969.22 2969.84
Sta 3800-4800  -4000 PF 1 99.00 2964.32 2964.94
Sta 3800-4800 -4100 PF 1 99.00 2959.42 2960.04
Sta 3800-4800  ~-4200 PF 1 99.00 2954,52 2955.14
Sta 3800-4800  -4300 PF 1 99.00 2949.62 2950.24
Sta 3800-4800  -4400 PF 1 99.00 2944.72 2945,34
Sta 3800-4800 -4500 PF 1 99.00 2939.82 2940.44
Sta 3800-4800 -4600 PF 1 99.00 2934.92 2935.54
Sta 3800-4800 -4700 PF 1 99.00 2930.02 2930.64
Sta 3800-4800 -4800 PF 1 99.00 2925.12 2925.74
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ECA. rep

Errors Warnings and Notes for Plan : ECA

River: Eagle
Warning
warnin

River: Eagle

warning:
warning:

warning

River: Eagle
warning

warni ng:

warning:

River: Eagle
warning
warning

warning:

River: Eagle
warning

Warning:

warning:

River: Eagle

warning:
warning:

warning

River: Eagle

warning:
warning:

warning

River: Eagle

warning:
warning:

warning

River: Eagle
warning

warning:

warning:

River: Eagle
warning

warni ng:

warning:

River: Eagle
warning
warning

warning:
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canyon Ave Reach: sta 3800-4800 RS: -3800 profile:

PF 1
:The cross section had to be extended vertically during the critical depth calculations.

he parabolic search method failed to converge on critical depth. The program will try
slice/secant method to find critical depth.

Canyon Ave Reach: sta 3800-4800 RS: -3900 profile: PF 1

The  cross section had to be extended vertically during the critical depth calculations.
The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross
the need for additjonal cross sections.

:The parabolic search method failed to con\‘erge on critical depth. The program will try

slice/secant methed to find critical dept
canyon Ave Reach: Sta 3800-4800 -4000 profile: PF 1

:The cross section had to be extended vert'l ca‘i'lgl during the critical depth calculations.

The energy Toss was greater than 1.0 ft (0.3 m). between the current and previous cross
the need for additional creoss sections.

The parabolic search method failed to converge on critical depth. The program will try
sTice/secant method to find critical depth.

anyon Ave Reach: Sta 3800-4800 RS: -4100 profile: PF 1

he cross section had to be extended vertically during the critical depth calcuiations.
he energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross
he need for additional cross sections.

he parabolic search method failed to converge on critical depth. The program will try
ice/secant method to find critical depth.

anyon Ave Reach: Sta 3800-4800 RS: -420 profile: PF 1

he cross section had to be extended verﬁcaﬂ during the critical depth calculations.
he energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross
he need for additional cross sections.

he parabolic search method failed to converge on critical depth. The program will try
ice/secant method to find critical dept

anyon Ave Reach: Sta 3800-4800 profile: PF 1

he cross section had to be extended vert1ca11 during the critical depth calculations.
he energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross
he need for additional cross sections.

he parabolic search method failed to converge on critical depth. The program wiil try
slice/secant method to find critical depth.

Canyon Ave Reach: Sta 3800-4800 RS: -4400 profile: PF 1

The cross section had to be extended vertically during the critical depth calculations.
The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross
the need Tor additional cross sections.

:The parabolic search method failed to con\éerge on critical depth. The program will try

sTice/secant method to find critical deptl

Canyon Ave Reach: Sta 3800-4800 RS: -4500 profile: PF 1

The cross section had to be extended vertically during the critical depth calculations.
The energy loss was greater than 1.0 ft (0.3 mg between the current and previous cross
the need for additional cross sections.

:The parabolic search method failed to con\l_/lerge on critical depth. The program will try

sTice/secant method to find critical dept
Canyon Ave Reach: Sta 3800-4800 RS: -4600 profile: PF 1

:The cross section had to be extended vert‘lca‘l‘ig during the critical depth calculations.

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
the need for additicnal cross sections.

The parabolic search method failed to converge on critical depth. The program will try
slice/secant method to find critical depth.

Canyon Ave Reach: Sta 3800-4800 RS: -4700 profile: PF 1

:The cross section had to be extended vert'lca'l'lg during the critical depth calculations.

The energy Toss was greater than 1.0 ft (0.3 m). between the current and previous cross
the need for additional cross sections.

The parabolic search method failed to converge on critical depth. The program will try
slice/secant method to find critical depth.

Canyon Ave Reach: Sta 3800-4800 RS: -4800 profile: PF 1

:The cross section had to be extended vertically during the critical depth calculations.
:The energy loss was greater than 1.0 ft (0.3 mg

between the current and previous cross
the need for additional cross secticns.

The parabolic search method failed to converge on critical depth. The program will try
slice/secant method to find critical depth.
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Skye Canyon Phase 2 Infrastructure

Plan: Eagle Canyon Avenue - Ultimate Condition ~ 12/8/2016
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Plan: Eagle Canyon Avenue - Ultimate Condition  12/8/2016
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Plan: Eagle Canyon Avenue - Ultimate Condition  12/8/2016
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APPENDIX D

WSPG Models (Ultimate Condition)
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APPENDIX E

Drop Inlet Computations



Project: Skye Canyon Infrastructure - Phase 2 Update No.3
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 20-ft Drop Inlet at Section ECA2
By: ETM
Date: 12/7/2016
Input: Variable: Input:
Street Flow (cfs) Q 49.5
Longitudinal Slope (ft/ft) S, 0.0490
Manning's Coefficient n 0.016
Street Flow Velocity (fps) \ 8.46
Street Flow Depth (ft) D 0.62
Street Cross Slope (ft/ft) Sy 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) Ly 175
Length of Curb Opening (ft) Lo 20.0
Clogging Factor - Grate (%) CF, 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lo 8.8
Effective Curb Opening Length (ft) Lee 10.00
Output (Grate): Equation: Output (Grate):
"R - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
P R~ R ¥ AR - - - -
2|\, - Splash Over Velocity (fps) onvac‘nle' %;ral;z) 2+5y’Les"3 ; where p=0.30,0=4.85,r=1.31,5y0.15 | 15 03
"|E - Grate Flow Ratio Frontal Flow/Side Flow 0.17
2/Q, - Frontal Flow (cfs) Q,, = Q[1-(1-(W/m)**7] 8.27
11Q; - Side Flow (cfs) Qs = Q-Qw 41.2
T - Side Flow Spread (ft) (D-Dg)/S 22.67
IR, - Side Flow Factor 1/(14(0.15*V"2)/(S,Lge>)) 0.30
1 Qg - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 20.4
Output (Curb): Equation: Output (Curb):
1S, - Equivalent Cross Slope (ft/ft) S+S4*E 0.039
Qs - Remaining Flow After Grate
Interception (cfs) Q-Qqy 29.054
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
1L, - Effective Interception Length (ft) 0.60*Q, %S, 2%%*(1/n*S,)*® 84.25
Qg - Intercepted Flow (cfs) (1-(1-Leo/L) ¥ * Qe 5.9
or Qg if Ly is less than L
Output (Combination): Output (Combination):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 26

' Formula referenced from the CCRFCD Manual

2 Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)




Project: Skye Canyon Infrastructure - Phase 2 Update No.3
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 20-ft Drop Inlet at Section ECA2b
By: ETM
Date: 12/7/2016
Input: Variable: Input:
Street Flow (cfs) Q 23.5
Longitudinal Slope (ft/ft) S 0.0200
Manning's Coefficient n 0.016
Street Flow Velocity (fps) V 4.73
Street Flow Depth (ft) D 0.58
Street Cross Slope (ft/ft) Sy 0.02
Grate Width (ft) W 1.5
Grate Depression (in) D, 2.0
Length of Grate (ft) Ly 17.5
Length of Curb Opening (ft) Lo 20.0
Clogging Factor - Grate (%) CF, 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 8.8
Effective Curb Opening Length (ft) L 10.00
Output (Grate): Equation: Output (Grate):
"|R; - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
—nio* ot A AR = = = =
2\/, - Splash Over Velocity (fps) X;;T;n:%rralé) A e AL P
'E - Grate Flow Ratio Frontal Flow/Side Flow 0.18
2/Q,, - Frontal Flow (cfs) Q,, = Q[1-(1-(W/T))>*"] 4.28
11Q, - Side Flow (cfs) Q.= Q-Qw 19.2
T - Side Flow Spread (ft) (D-D,)/S, 20.67
IR, - Side Flow Factor 1/(14(0.15*V /(S *L g >) 0.54
! Qg - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 14.7
Output (Curb): Equation: Output (Curb):
118, - Equivalent Cross Slope (ft/ft) S,+S,*E 0.040
Qs - Remaining Flow After Grate 8.761
Interception (cfs) Q-Qq
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
1L, - Effective Interception Length (ft) 0.60*Qy,>*2*S.2%%%(1/n*S,) > 37.93
"/ Qg - Intercepted Flow (cfs) (1-(1-Leo/L) " ¥)*Qsy 3.7

or Qg if Ly is less than L,

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

18

' Formula referenced from the CCRFCD Manual

2 Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)




Project: Skye Canyon Infrastructure - Phase 2 Update No.3
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 5-ft Drop Inlet at Section ECA3a
By: ETM
Date: 12/7/2016
Input: Variable: Input:
Street Flow (cfs) Q 8.5
Longitudinal Slope (ft/ft) S, 0.0494
Manning's Coefficient n 0.016
Street Flow Velocity (fps) \ 5:25
Street Flow Depth (ft) D 0.38
Street Cross Slope (ft/ft) S 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) L, 2.5
Length of Curb Opening (ft) L. 5.0
Clogging Factor - Grate (%) CFq 50%
Clogging Factor - Curb (%) CF. 50%
Effective Grate Length (ft) Lge 1.3
Effective Curb Opening Length (ft) Les 2.50
Output (Grate): Equation: Output (Grate):
1|R; - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 0.94
2\, - Splash Over Velocity (fos) Xg:;i;r:n:gG—rralgze)"%sy Lg"3 ; where p=0.30,g=4.85,r=1.31,sy=0.15 461
'|E - Grate Flow Ratio Frontal Flow/Side Flow 0.33
2/Q,, - Frontal Flow (cfs) Q,, = Q[1-(1-(W/T))**7 2.83
11Q, - Side Flow (cfs) Q.= Q-Qw 5.7
T - Side Flow Spread (ft) (D-Dyg)/S 10.67
"R, - Side Flow Factor 1/(1+(0.15*V"®)/(S,*Lg>) 0.01
1 Qi - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 2.7
Output (Curb): Equation: Output (Curb):
1S, - Equivalent Cross Slope (ft/ft) S,+S,*E 0.057
Qs - Remaining Flow After Grate 5.771
Interception (cfs) Q-Qy
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
1|L, - Effective Interception Length (ft) 0.60*Q, %S, **(1/n*S,)*° 33.89
'/Q - Intercepted Flow (cfs) (1-(1-Lee/L) ) * Qs 0.7

or Qg if Ly is less than L

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

3

" Formula referenced from the CCRFCD Manual

2 Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)




Project: Skye Canyon Infrastructure - Phase 2 Update No.3
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 7.5-ft Drop Inlet at Section ECA3b
By: ETM
Date: 12/7/2016
Input: Variable: Input:
Street Flow (cfs) Q 11.5
Longitudinal Slope (ft/ft) S, 0.0494
Manning's Coefficient n 0.016
Street Flow Velocity (fps) \% 5.64
Street Flow Depth (ft) D 0.42
Street Cross Slope (ft/ft) Sy 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) [ 5.0
Length of Curb Opening (ft) L, 75
Clogging Factor - Grate (%) CFq 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 2.5
Effective Curb Opening Length (ft) Lee 3.75
Output (Grate): Equation: Output (Grate):
'|R; - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
2|\, - Splash Over Veelacity (fps) X;;;i;raqn:gc;rral;;e)"%sy Lge"3 ; where p=0.30,q=4.85,r=1.31,sy=0.15 6.58
'|E - Grate Flow Ratio Frontal Flow/Side Flow 0.29
2/Q,, - Frontal Flow (cfs) Q,, = Q[1-(1-(W/M)*7] 3.29
11Q, - Side Flow (cfs) Q. = Q-Qw 8.2
T - Side Flow Spread (ft) (D-Dg)/Sy 12.67
IR, - Side Flow Factor 1/(1+(0.15*V /(S *Lg.>)) 0.05
L Qg - Intercepted Flow (cfs) (RFE+RS*(1-E))*Q 3.7
Output (Curb): Equation: Output (Curb):
118, - Equivalent Cross Slope (ft/ft) S,+S,*E 0.052
Q. - Remaining Flow After Grate 7832
Interception (cfs) Q-Qq
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
1L, - Effective Interception Length (ft) 0.60%Qs, 428 0%%*(1/n*S,) ¢ 40.82
Q- Intercepted Flow (cfs) (1-(1-Lee/L) "%)*Qqy 1.2

or Qg if Ly is less than L,

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

5

" Formula referenced from the CCRFCD Manual

2 Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)




Project: Skye Canyon Infrastructure - Phase 2 Update No.3
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 5-ft Drop Inlet at Section ECA3c
By: ETM
Date: 12/7/2016
Input: Variable: Input:
Street Flow (cfs) Q 1510
Longitudinal Slope (ft/ft) Ss 0.0494
Manning's Coefficient n 0.016
Street Flow Velocity (fps) \% 6.01
Street Flow Depth (ft) D 0.45
Street Cross Slope (ft/ft) S, 0.02
Grate Width (ft) W 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) Ly %5
Length of Curb Opening (ft) L. 5.0
Clogging Factor - Grate (%) CF, 50%
Clogging Factor - Curb (%) CF. 50%
Effective Grate Length (ft) Lge 1.3
Effective Curb Opening Length (ft) Les 2.50
Output (Grate): Equation: Output (Grate):
'|R; - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 0.87
21\, - Splash Over Velacity (fps) Xg—rpc-aqn:%:algie)@ﬂy Lge"3 ; where p=0.30,q=4.85,r=1.31,sy=0.15 A&
'\E - Grate Flow Ratio Frontal Flow/Side Flow 0.26
2/Q,, - Frontal Flow (cfs) Q, = Q[1-(1-(W/T)**] 3.87
11Q, - Side Flow (cfs) Q, = Q-Qw 11.1
T - Side Flow Spread (ft) (D-Dyg)/Sy 14.17
"IR; - Side Flow Factor 1/(1+(0.15*V"®)/(S,*Lge”)) 0.01
1 Qi - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 3.5
Output (Curb): Equation: Output (Curb):
1S, - Equivalent Cross Slope (ft/ft) S,+S,E 0.049
Qs - Remaining Flow After Grate
Inzxerception (cfi) Q-Qq 11.517
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
'|L, - Effective Interception Length (ft) 0.60*Q, %S> %*(1/n*S,)*° 49.78
'lQq- Intercepted Flow (cfs) (1-(1-Lee/L) "¥)*Qqy 1.0

or Qg if Ly is less than L

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

5

" Formula referenced from the CCRFCD Manual

2 Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)




Project: Skye Canyon Infrastructure - Phase 2 Update No.3
Title: Type CM2 Drop Inlet (SUMP)
Subtitle: 17.5-ft Drop Inlet at Section ECA4
By: ETM
Date: 12/7/2016
Input: Variable: Input:
Depth at Inlet (ft) D 0.67
Grate Width (ft) w 1.50
Length of Grate (ft) L 15.00
Length of Curb Opening (ft) L, 17:50
Height of Curb Opening (ft) H 0.500
Weir Coef. - Curb Opening W, 2.3
Weir Coef. - Grate Wy 3.0
Orifice Coef. O, 0.67
Grate Coef. G, 0.60
Clogging Factor - Grate (%) CFq4 50
Clogging Factor - Curb (%) CF. 50
Output (Grate): Equation: Output (Grate):
Effective Weir Length (ft) 2°W+L, 18.00
Adjusted Effective Weir Length (ft) 2*(1-CF4/100)*"W+(1-CF/100)*L 9.00
Grate Open Area (sf) W*Lq 22.50
Adjusted Grate Open Area (sf) Grate Open Area * G.*(1-CF4/100) 6.75
Gontroliag Elow Type fweirarice) Ic;‘r:ic)i:;.792*(Adj. Grate Open Area/Ad;. Eff. Length) use weir, else weir
Intercepted Flow (cfs) weir: Wy*(Adj. Eff. Weir Length)*D"® 14.8
orifice: O.*(Adj. Grate Open Area)*(64.4*D)%°
Output (Curb): Equation: Output (Curb):
Effective Weir Length (ft) L+1.8*W 20.20
Adjusted Effective Weir Length (ft) L+1.8(1-CF/100)*W 18.91
Curb Open Area (sf) L*H 8.75
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF./100) 4.38
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice
weir: W_*(Adj. Eff. Weir Length)*D"* 19.20

Intercepted Flow (cfs)

orifice: O.*(Adj. Curb Open Area)*(64.4*(D-H/2))°‘5

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

34

Total Capacity for Two Inlets =

68 cfs

Actual Flow Collected =

40 cfs
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Reference Material

Technical Drainage Study for Skye Canyon Phase 2 Infrastructure,
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CITY OF LAS VEGAS

DATE:

REVISED
INTER-OFFICE MEMORANDUM June 21, 2016 4
TO: FROM:

Land Development Services

Department of Building & Safety

Albert Sung, P.E. [/

Department of Publi

Flood Control Project’E

SUBJECT:

| Drainage Study for:

Skye Canyon — Phase 2 Infrastructure

COPIES TO:

Slater Hanifan Group, Inc.

Cross Streets:

NWC of Grand Teton Blvd. & Hualapai Way

Section 12, LLC / Ninety Five Mgmt.

File Number: F:\Depot\DSMemos\DS4739E Revised.doc Bart Anderson, P.E., DevCo
Parcel Number: | Portion of 126-12-000-001 CCRFCD
Zoning Action: | TMP-58560
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal & 6/18/2015, 8/26/2015 Not Approved $400.00 402578: $400
Supplemental 8/4/2015
2" Submittal 10/19/2015 | 11/02/2015 Not Approved $400.00 419048: $400
3" Submittal | 11/19/2015 & 1/7/12016 Conditional Approval $400.00 423549: $400
Supplemental
4" Submittal 4/4/2016 4/13/2016 Conditional Approval $100.00 | 438958: $100
5" Submittal & | 5/12/2016 & | 6/8/2016 & | See Comments Below | $100.00 | 443735: $100
CCRFCD 5/16/2016 6/21/2016
TOTAL FEES (LDDRS): | $1,400.00

REMARKS: Revised Memo, Approved “At Risk”.

5" Submittal: Update #2 and CCRFCD concurrence received

4" Submittal: Update #1 - Widen bike lane within Shaumber Road & Egan Crest Way from 4’ to 5’

Supplemental impacts to study from the National Monument and the Detention Basin #1 study.

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: '

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

X

Study.

is approved “At Risk” subject to the final approval of the Revised Master Drainage

The City of Las Vegas will not allow further residential building permits for development outside

of the limits of Phase | at this time based upon the current MPU impacts from the National

Monument. This is a temporary hold of further residential building permits outside of Phase |
until the National Monument Grant issues are resolved and/or alternative regional facilities are
proposed and constructed to mitigate the development. The City will continue to work with the
Developer and CCRFCD to help identify and alleviate these impacts.

1. Note that the Skye Canyon Master Drainage Study has not been approved in the current stage.
The subject Skye Canyon Infrastructure Phase 2 drainage study is approved “At Risk” until the final




approval of the Master Drainage Study. Any changes required by the Master Drainage Study shall
require a drainage study update to the Phase 2 Infrastructure Study and any required facility
changes to the Phase 2 Infrastructure shall be provided at the developers’ cost.

2. The Skye Canyon Phase 2 Development is based on the sole protection of a planned Skye
Canyon Detention Basin #1 from major storm flood events. The Detention Basin #1 drainage study
has been approved.

3. No Building Permits for onsite developments within Phase 2 will be issued prior to the construction
and substantial completion of the Skye Canyon Detention Basin #1. The notice of Substantial
Completion from the City of Las Vegas, Department of Public Works is required for the release of
Building Permits.

4. The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. CCRFCD concurrence has been provided for the Phase
2 Infrastructure.

5. The impacts to existing downstream neighborhoods of the long term discharge from the detention
basin(s) without the associated regional outfall facilities is a major concern of both the City and the
Clark County Regional Flood Control District. Flood Control understands that these impacts are
being addressed with Skye Canyon Detention Basin #1. The proposed impact solution was included
as a part of the Skye Canyon Detention Basin #1 improvements until the overall Skye Canyon MPU
facilities are completed.

6. The drainage study for Phase 2 Infrastructure assumes that the project will be constructed in one
phase. It was noted within this Addendum response that the developer desires to phase the
construction of the improvements. If improvement plans are submitted to break the Phase 2
Infrastructure into separate phases, a drainage study update will be required for each phase
addressing the interim condition.

7. The provided Phase 2 Infrastructure plans only show the proposed drainage facilities. The complete
improvement plans will require additional review for impacts with other needed infrastructure; i.e.
sanitary sewer, water, gas, etc. Any changes to the proposed storm drain system shall require a
drainage study update.

8. The Storm Drain Plans have been revised to accommodate the proposed cross fall street sections
and include added nuisance inlets at low points within the intersections.

9. The plans show preliminary mass grading with collection facilities within the parcels to intercept the
flows prior to entering the infrastructure roadway improvements. It was noted that the inlet collection
system needs to incorporate stormwater quality (SWQ) features and Best Management Practices
(BMP’s) at these interim collection points. This information will be provided and shown on the
SWPPP, a copy of which shall be provided to Flood Control prior to permits. Additionally, the mass
grading plan (Sheet GR-03) shows sheet flow from Basin ON2-IB discharging directly onto Hualapai
Way without any interim collection. Revise to incorporate interim collection.

10. All drainage facilities proposed in this Phase 2 Infrastructure Study are considered interim facilities
and must be maintained by the Master Developer until the facilities are dedicated to and formally
accepted by the City of Las Vegas.

11. Since the streets network and the associated storm drain facilities will eventually be accepted by the
City, the engineer must coordinate with City of Las Vegas Streets & Sanitation Department for their
review and approval prior to the final approval of the subject drainage study.

12. The provided WSPG Model shows that the storm drain in Eagle Canyon Avenue exceeds the
maximum allowed velocity (25 fps) per the CCRFCD Hydrologic & Hydraulic Design Manual. A
Special Construction Note has been added to the plan & profile sheets that call out the special
construction requirement and the required special inspection for the additional sacrificial concrete.

13. Structural plans for the storm drain improvements must be submitted for review. Provide a soil
report, structural calculations and specifications, wet stamped structural sets and a grading plan to

2




14.

15.

16.

17.

18.

19.

20.

21.

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 technical drainage study.

The project proposes to build temporary drainage berms/swales over the Phase 2 site. Prior to final
plan 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 the drainage facility 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.

Technical drainage studies are required for each of the future PODs. The technical drainage studies
for the PODs may not be submitted until the conditional approval of the pertinent infrastructure
drainage study is obtained. Final approval for the infrastructure study must be obtained prior to
conditional approval of the impacted POD drainage studies.

No Building Permits for the homes within the individual PODs will be issued prior to the construction
and substantial completion of the Skye Canyon Detention Basin #1. Additionally, Building permits
for the homes within the individual PODs will not be issued until construction of the streets and flood
control infrastructure around the POD is substantially complete or interim protection is provided per
the approved technical drainage study.

A note on the Grading Plans has been provided that "Property Owner is responsible to maintain the
best management practices such as but not limited to the removal of accumulated sediment and
debris and care of the vegetation.”

Provide numbering system for the manholes and inlets. It was noted in the response that the project
may be divided into additional phases. The numbering system is still needed.

Show the size of all the proposed riprap areas. The rip-rap pads are shown on the GR-Sheets and
some of the SD-Sheets include the pad size. Add the pad size to the grading plans and revise all
pertinent plans and callouts accordingly.

Revise the pipe penetration detail to include a concrete collar with dowelled rebar connections. The
detail has not been provided at this time and was noted that it will be a part of the Structural Details.

Provide details for the transition structure modifications to accommodate the 66”-RCP connection
and the removal of the existing facilities to allow construction of the proposed improvements. The
detail has not been provided at this time and was noted that it will be a part of the Structural Details.

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/R59E/M2
AYS/PBJ AREA  F-12
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o \ BENCHMARK
MONUMENT 1D: USDA (1934) 19

U.S. DEPARTMENT OF AGRICULTURE BRASS DISC AT SOUTHWEST
CORNER OF U.S. 95 AND KYLE CANYON ROAD:.

ELEVATION = 2817.61 FEET, B58.810 METERS
.NAVD 88 DATUM .

PER THE CITY OF LAS VEGAS BENCHMARK BOOK —
2008 ADJUSTMENT (UPDATED 06/24/2010)

e BASIS OF BEARING-

SOUTH 0022127 WEST, BEING THE BEARING OF THE WEST LINE OF
' THE NORTHWEST QUARTER (NW1/4) OF SECHON 6, TOWNSHIP 19
SOUTH, RANGE 60 EAST, M.D.M., CITY OF LAS VEGAS, CLARK

14 OF SURVEYS IN THE CLARK COUNTY RECORDER’S OFFICE,
NEVADA,

.

COUNTY, NEVADA, AS SHOWN BY MAP THEREOF IN FILE 151, PAGE

J/

an OWNER
SEGTION 1Z LLG

% OLYMPIA COMPANIES LLC
11411 SOUTHERN HIGHLANDS
PARKWAY, SUITE 300

\LAS VEGAS, NV 89141

\

-

a DEVELOPER
NINETY—FIVE MANAGEMENT LLC
% OLYMPIA COMPANIES LLC
11411 SOUTHERN HIGHLANDS
PARKWAY, SUITE 300

LAS VEGAS, NV 89141

PH (702) 220-6565 - -

\FX (702) 220—-6566

é ENGINEER

SLATER HANIFAN GROUP

5740 S. ARVILLE STREET #216
LAS VEGAS, NV. 89118
(702) 284-5300

J
™

MASS GRADING

FOR

KYE CANYONIPHASE 2

APPROVALS

CITY ENGINEER—AL E. PAVELKA PE #3029 DATE

APPROVAL OF THESE PLANS BY THE CITY ENGINEER IS LIMH'ED TO THOSE
IMPROVEMENTS CONSTRUCTED IN THE DEDICATED OF RIGHT—OF—WAY, AND/OR
DEDICATED EASEMENTS. THIS APPROVAL DOES NOT AUTNOR(ZE cousmucnou oF
ANY IMPROVEMENTS THAT DEVIATE FROM ADOPTED STANDARDS AND/OR

LISTED IN DEVIATIONS FROM STANDARDS @ FAVOR OF THE UNIFORM STANDARD
. DRAWNGS AND SPECIFICATIONS, CLARK COUNTY AREA, NEVAD,

CiM M L Jl-al-16
CHRIS KNIGHY N ¥ DATE
DIRECTOR, BUILDING AND SAFETY

THIS PLAN MEETS THE APPLICABLE STANDARDS OF THE PLANNING DEPARTMENT.

APPROVED FOR CONSTRUCTION

’ ' ’
é&%{cl& Y-WATER DISTRICT, G _SERVCES MANA
7 G-01 THRY c—os, 5D-» mvsn-:(

APPROVAL BY THE FIRE DEPARTMENT HAVING JURISDICTION 1S REQUIRED PRIOR 10
GBTAMING FINAL APPROVAL FROM THE LAS VEGAS VALLEY WATER DISTRIC

- K A . ‘%3 4
LAS 'GAS FIRE AND RESCUE - DATE

/8.

NY ENERGY ACKNOV:LEDGEs THAT WE HAVE RECEIVED YOUR PLANS AND Wit
PROVIDE SERVICE TO ALL ELECTRICAL NEEDS-ASSOCIATED WITH. TRIS PROJECT. KV
ENERGY RESERVES THE R!GHT TO ADDRESS ANY. EXISTNG OR Fl-lTURE CONFUCTS
. ONCE THE FINAL DESIGN IS COMPLETED, THE NEW SERVICESAND THE RESOLUTION
T JOF ANY CONFLICTS Wil BE ACCOMPUSHED PURSUANT TO THE NEVADAPUEUC
)SJ“LITY COMMISSION'S RULES AND REGULATIONS.

HANIFAN
GROUP
FAX{70%)284-5398

CONSULTING ENGINEERS & PLANNERS |
5740 S, ARVILLE STREET #218, LAS VEGAS, NV 89418

SLATER |

PHONE (702) 284-5300

NO. ESCRIPTION DATE {BY | APE: |app] C

o |8
~ |B
wed
el B
L o
Dwe. ~ DESCRIPTION o % E
G-01 | GOVER SHEET Z 10
G-02 | GENERAL NOTES : ;> X
G-03 | ABBREVIATIONS, KEY MAP, LEGEND AND QUANTITIES . ~ - -
SD-01 | GRAND TETON. DRIVE STORM DRAIN PLAN AND.PROFILE "GTD" 14+00,00 70 "GID" 25450,00 . :
SD-02 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GTD" 23+60.00 T0 "6TD"_33+00.00 g £
50-03 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE "GTD" 33+00.00 TO “GID™ 42+50.00 = gy
SD—04 | GRAND TETON DRIVE STORM ORAW PLAN AND PROFILE "GID" 42+50.00 10 "GID” 52400.00 z -l
SD—05 | GRAND TETON DRIVE STORM DRAIN PLAN AND PROFILE “GYD" 52+00.00 T0 "GTD°_61+50.00 t § :
SD-06 | GRAND TETON DRIVE STORM DRAIN PLAN_AND PROFILE “GTD" 61+50,00 T0 “GTD" 71+00.00 b
$D~07 | SHAUMBER ROAD STORM DRAIN PLAN AND PROFILE "SR’ 8+00.00 T0 "SR® 16+50.00 w :
SD-08_| SHAUMBER ROAD_STGRM_DRAIN PLAN AND BROFILE "SR° 16+50.00 T0 "SR 25+50.00 = ’
SD—09 | SHAUMBER ROAD STORM. DRAIN PLAN AR E SR" 25+50.00 TO "SR”_30+00.00 E
1% S-11 | COAN CREST DRIVE STORM DRAIN PLANAND PROFILE "EGD" 15£50.00 10 "£CD" 21400.00
15 SD—12 | EGAN CREST DRIVE STORM DRAIN PLAN AND PROFILE "ECD® 21400.00 1O "€GD" 28+50.00
16 SD—13 | FGAN CREST DRIVE STORM DRAIN PLAN. AND PROFILE "ECD® 28+50.00 T0 "ECD" 34400,00
17 SP-14 | EAGLE CANYON AVENUE STORM DRAN PLAN AND PROFILE "ECA” 25+00.00 10 "ECA” 33+00.00
18 SD—~15 | EAGLE CANYON AVENUE STORM DRAIN PLAN AND PROFILE "ECA” 33+06.00 T0 "ECA” 39+00.00
19 SD—16__ | EAGLE CANYON AVENUE STORM DRAIN PLAN AND PROFILE "ECA" 39+00.00 TO "EGA" 47+00.00
20 | SD-17 | EAGLE CANYON AVENUE STORM DRAN PLAN AND PROFILE “ECA” 47+00.00 10 "ECA” 56+00.00
21 SD~18 | EAGLE CANYON AVENUE STORM DRAIN PLAN AND PROFILE "ECA” 56+00.00 T0 “ECA” 53+00.00
27 [7SD-15 | EAGLE CANYON AVENUE STORM DRAIN PLAN AND PROFILE "ECA” 63+00.00 T0 ECA” 71+50.00
23 | SD—20 | STORM DRAIN LATERAL PROFILES .
24 | _sp—21 | STORM DRAIN LATERAL PROFILES x .
25 SD—22 | STORM DRAIN LATERAL PROFILES DATE:  6/16/16
26| SD-73 | STORM DRAIN LATERAL PROFILES AFTER:
37 | _SD-24 | STORM DRAIN LATERAL PROFILES DORAFTER: JAS
38 | SD—25 | STORM DRAIN DETALS DESIGNER: DAM
29 | SD"26 | STORM DRAIN DETALS
30 GR=01 | GRADING PLAN 1 CHECKED: JSR
31| GR-07 | GRADING PLAN 2 m—
32 | GR—03 | GRADING PLAN 3 PROJECT NO.
S0.1 | GENERAL STRUCTURAL NOTES - OLY1501-001
S0.2__ | TYPICAL DETAILS _ ersmes—
511 | PLAN AND SEGTION

SHEET 1 OF 32
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SEE SHEET SD-13

MATCHLINE
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2860

a " STORM DRAIN NOTES )

() CONSTRUCT TYPE "Ch2” DROP INLET (USDCCA STD. DYG. NO. 412.1)

REMOVE EXISTING LATERAL STUB AND CONSTRUCT RCB PLUG
(SEE DETAIL 5, DRAWING SD—25)

@ CONSTRUCT 60° TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1)

@ CONSTRUCT 60" TYPE Il MANHOLE (USDCCA STD. DWG. NO. 406.1) :

CONSTRUCT 60" TYPE (Il MANHOLE WITH TYPE IA RISER (USDCCA STD.
DWG." NO. 404.1 AND 406.1)

@ CONSTRUCT NOOT TYPE 4 MANHOLE (NDOT STD. PLAN R—4.3.2)

INSTALL 18" RCP OR. WATER QUALITY CS05 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

(&) INSTALL 24” RCP OR WATER QUALITY C905 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

@ INSTALL 30° RCP (USDCCA STD. DWG. NO. 503.2)

INSTALL 36 RCP (USDCCA STD. DWG. NO, 503.2)

(i) STALL 42" ReP (USDCCA STD. DG NO. 503.2)

(i) msTaL 547 Rep (uspech STO. DWG. No. 503.2)

(i) WSTALL 60" ReP (USDCCA STD. DHG. NO. 503.2)

@ INSTALL -66™ RCP (USDCCA STD. D\;G. NO. 503.2)

D) INSTALL 18" RCP END SECTION (NDOT STD. PLAN R-2.3:1)
INSTALL 24" RGP END SECTION (NDOT STD. PLAN R-2.3.1)
@ INSTALL 30" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
INSTALL 38" RCP END SECTION (NDOT STD. PLAN R—ZJ.‘)
INSTALL 42" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
@ PIPE PENETRATION (SEE DETAIL 4, DRAWING SD—25)

@ CONSTRUCT CONCRETE COLLAR (SEE DETAIL 2, DRAWNG SD—25)

@ CONSTRUCT BRICK AND MORTAR PIUIR (SFE DETAIL 1. DRAWNG SD-—25)
@ INSTALL 48" RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 48" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

@ INSTALL DRIVEWAY (USDCCA STD. DWG NO. 224)

N
(_'

CONSTRUCT TYPE "CM” DROP INLET (USDCCA STD. DWG. NO. 422)

AN

NOTES

. ALL RCP SHALL BE CLASS Ill UNLESS OTHERWISE SHOWN.

1
2. ALL PIPE LENGTHS ARE MEASURED ALONG PIPE CENTERUNE TO CENTER OF
MANHOLE OR INSIDE EDGE OF DI OR RCB/RCA.

3. ALL DROP INLETS SHALL INCLUDE STORM WATER MANAGEMENT STAMP AND DETAIL '
PER USDCCA STD. DWG. NO. 421.

4. SEE STRUCTURAL PLANS FOR ADDITIONAL STRUCTURAL DETAILS AND CONNECTIONS.

5. ALL PIPES ARE PUBLICLY MAINTAINED.

. ADD SPECIAL INSPECTION REQUIRED FOR PIPE SEGMENTS WITH SACRIFICIAL
'ONCRETE.

APPROVED FOR CONSTRUCTION )
LVVWD YALL HAVE TO BE PRESENT AND VIEW INSTALLATION OF STORM
DRAIN THAT WILL BE INSTALLED THAT MAY AFFECT THE WATER MAINS

T o soie 6
DATE

v N

DROP_INLET NOTE )

CAST-IN-PLACE MONOUTHIC POUR WITH WATERSTOP BETWEEN SLAB AND WALLS.
BASE, WALLS AND TOP TO BE CONSTRUCTED WITH WATERSTOPS, CENTER BULB,
OR FLAT STRIP (VINYLEX, GREENSTREAK PLASTIC PRODUCTS OR APPROVED EQUAL).

-
~

_J

LEGEND

STORM DRAIN LATERAL # (SEE SHEETS SD-20 THRU SD—24)

O

(" : © FLOOD ZONE )
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PROPERTY OVNER IS RESPONSIBLE TO MAINTAIN THE BEST MANAGEMENT PRACTICES,

SLATER
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FAX (702) 284-5399

5740 8. ARVILLE STREET #2186, LAS VEGAS, NV 89118 _

PHONE {702) 284-5300
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4 ] STORM DRAIN NOTES )

@ CONSTRUCT TYPE "CM2" DROP INLET (USDCCA STD. DYG. NO. 412.1)

REMOVE EXISTING LATERAL STUB AND CONSTRUCT RCB PLUG
(SEE DETALL 5, DRAWING SD—25)

@ CONSTRUCT 60™ TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1)

CONSTRUCT 60" TYPE Ill MANHOLE (USDCCA STD. DWG. NO. 406.1)

CONSTRUCT 60" TYPE Il MANHOLE WITH TYPE IA RISER (USDCCA STD.
DWG. NO. 404.1 AND 406.1)

CONSTRUCT NDOT TYPE 4 MANHOLE (NDOT STD. PLAN R-4.3.2)

INSTALL 18” RCP OR WATER QUALITY C905 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

INSTALL 24" RCP OR WATER QUALITY CS05 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

INSTALL 30" RCP (USDCCA STD. DWG. NO. 503.2)

INSTALL 36" RCP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 42" RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 54" RCP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 60" RCP (USDCCA STD. DWG. NO. 503.2)

INSTALL 66" RCP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 18" RCP END SECTION (NDOT SYD. PLAN R—2.3.1)
INSTALL 24" RCP END SECTION (NDOT STD. PLAN R—2.3.1)
@ INSTALL 30" RCP END SECTION (NDOT STD. PLAN R—2.3.1)
INSTALL 36" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
@ INSTALL 42" RCP END SECTION (NDOT STO. PLAN R-2.3.1)
@ PIPE PENETRATION (SEE DETAIL 4, DRAWING SD—25)

@ CONSTRUCT CONCRETE COLLAR (SEE DETAIL 2, DRAWING S0-25)

@ CONSTRUCT BRICK AND MORTAR PLUG (SEE DETAIL 1. DRAWING SD—ZS\
@ INSTALL 48" RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 48" RCP END SECTION (NDOT STD. PLAN R—2.3.1)
@ INSTALL DRIVEWAY (USDCCA STD. DWG NO. 224)
CONSTRUCT TYPE “CM" DROP INLET (USDCCA STD. DWG. NO. 422)

-

AN

( NOTES
1. ALL RCP SHALL BE CLASS Iil UNLESS OTHERWSE SHOWN.
4

ALL PIPE LENGTHS ARE MEASURED ALONG PIPE CENTERUNE TO CENTER OF
MANHOLE OR INSIDE EDGE OF DI OR RCB/RCL

3. ALL DROP INLETS SHALL INCLUDE STORM WATER MANAGEMENT STAMP AND DETAIL
PER USDCCA STD. DWG. NO. 4

. SEE STRUCTURAL PLANS FOR ADDITIONAL STRUCTURAL DETAILS AND CONNECTIONS.
. ALL PIPES ARE PUBLCLY MAINTAINED.
. ADD SPECIAL INSPECTION REQUIRED FOR PIPE SEGMENTS WITH SACRIFICIAL

TE.

4
5.
s CONCRE
.
r

VAN

APPROVED T OR CONSTRUCTION

LYWWD WILL HAVE TO BE PRESENT AND VIEW INSTALLATION OF STORM
DRAIN THAT WILL BE INSTALLED THAT MAY AFFECT THE WATER MAINS

CAST—IN-PLACE MONOLITHIC POUR WITH WATERSTOP BETWEEN SLAB AND.WALLS.
BASE, WALLS AND TOP TO. BE CONSTRUCTED WTH-WATERSTOPS, CENTER BULB,
OR FLAT STRIP (VINYLEX, GREENSTREAK PLASTIC PRODUCTS OR APPROVED EQUAL). )

4 : " LEGEND R

@ STORM,DRAIN LATERAL # (SEE SHEETS SD-20 THRU- SD-24)

\r
'\

FLOOD ZONE

THE PROJECT SITE S LOCATED WTHN A FEMA

1 CERTFY _THAT THIS GRADING PLAN IS N
COKFORMANCE WITH THE APPROVED TECHNICAL
DRAMAGE STUDY DS-4739A ON FILE AT THE QTY

OF LAS VEGAS FOR THE SUBKCT PROECT FLOOD PLAI) OH THE FLOCD NSURKICE RATE
& AP (FIRY PAHELJ 7506, DATED
: ‘ .80 MAP () PAREL:S003CH7SCE,
JERRY SLATER, P.E"14167 . DAE

= N N — /
(NOTE: : ' )

PROPERTY OWNER IS RESPONSIBLE TO MAINTAIN THE BEST MANAGEMENT PRACTICES,
SUCH AS BUT NOT LIMITED TO, THE REMOVAL OF ACCUMULATED SEDIMENT AND DEBRIS
AND CARE OF VEGETATION.

GRAND TETON
* DRIVE

s "DROP_INLET NOTE N\

SLATER
GROUP
' FAX (702) 264-5399

G
'CONSULTING ENGINEERS & PLANNERS

5740 8. ARVILLE STREET #216, LAS VEGAS, NV 89118

PMONE (702) 284-3300

DATE |BY| ARE: [app C .
s
| WL

ESCRIPTION

NO.

SKYE CANYON Il PHASE 2 MASs GRADE

NINETY-FIVE MANAGEMENT LLC
EGAN (REST STORM-DRAIN PLAN AND PROFILE
ECD" 28+50.00 TO "ECD" 34+00.00

DATE:  8/3/16
DRAFTER: JAS

DESIGNER: DAM
(CHECKED: JSR

PROJECT NO.
OLY1 50.1-091




STORM DRAIN NOTES )

@ CONSTRUCT TYPE "CM2" DROP INLET (USDCCA STD. DWG. NO. 412.1)

REMOVE EXISTING LATERAL STUB AND CONSTRUCT RCB PLUG
(SEE DETAIL 5, DRAWING SD-25)

@ CONSTRUCT 60" TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1)

FAN
UP |

5740 S. ARVILLE STREET #2186, LAS VEGAS, NV 89118

PHONE (702) 284-5300

GIF

§

FAX (702) 284-5399

SLATER
[

HAL

oo
CONSULTING ENGINEERS & PLANNERS

GR

@ CONSTRUCT 60" TYPE Bl MANHOLE (USOCCA STD. DWG. NO. 406.1)

CONSTRUCT 60" TYPE Hl MANHOLE WITH TYPE IA RISER (USDCCA STD.
DWG. NO. 404.1 AND 406.1)

@ CONSTRUCT NDOT TYPE 4 MANHOLE (NDOT STD. PLAN R—4.3.2)
INSTALL 18" RCP OR’WATER QUALITY C905 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503,2)

INSTALL 24" RCP OR WATER QUALITY CS05 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

. INSTALL 30" RCP (USDCCA STD. DWG. NO. 503.2)

SEE SHEET SD—16
SEE SHEET SD—18

INSTALL 36" RCP (UéDCCA STD. DWG. NO. 503.2)

21.50' LT L=200’ @ INSTALL 42" RCP (USDCCA STD. DWG NO. 503.2)

‘(Pm DROP INLET nom)

@ INSTALL 54" RGP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 60" RCP (USOCCA STD. DWG. NO. 503.2)

INSTALL 66" RGP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 18" RCP END SECTION (NDOT STD. PLAN R—2.3.1)

INSTALL 24" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

DATE |BY gﬁi APP]

@ INSTALL 30" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

MATCHLINE
MATCHLINE

@ INSTALL 36" RCP END SECTION (NDOT STD. PLAN R—-2.3.1)

INSTALL 42° RCP END SECTION (NDOT STD. PLAN R-2.3.1)
@ PIPE PENETRATION (SEE DETAIL 4, DRAWNG SD—25)

7))

',}////

@ CONSTRUCT CONCRETE COLLAR (SEE DETAIL 2, DRAWING SD—25)

ESCRIPTION

D CONSTRUCT BRICK AND MORTAR PLUG (SEE DETAIL 1. DRAWNG SD—75)
@ INSTALL 48" RCP (USDCCA STD. DWG NO, 503.2)

@ INSTALL 48" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

@ INSTALL DRIVEWAY (USOCCA STD. DWG NO. 224)

@ CONSTRUCT TYFE "CM” DROP INLET (USDCCA STD. DWG. NO. 422)

AN

NOTES
ALL RCP SHALL'BE CLASS Il UNLESS OTHERWISE SHOWN.
2.

ALL PIPE LENGTHS ARE MEASURED ALONG PIPE CENTERLINE TO CENTER OF
MANHOLE OR INSIOE EDGE OF DI OR RCB/RCA.

"ECA” 47+00.00

3. ALL DROP INLETS SHALL INCLUDE STORM WATER MANAGEMENT STAMP AND DETAIL
PER' USDCCA STD. DWG. NO.

"ECA” 56+00.00

. SEE STRUCTURAL PLANS FOR ADDITIONAL STRUCTURAL DETAILS AND CONNECTIONS.
ALL PIPES ARE PUBLICLY MAINTAINED.
ADD SPECML INSPECTION REQUIRED FOR PIPE SEGMENTS WITH SACRIFICIAL

@ o
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DRAIN THAT WILL BE INSTALLED THAT MAY AFFECT THE WATER MAINS
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DROP INLET NOTE ™

1
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i
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i
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2908.81

2909:61--

S0 | b o S T R T e o X e (e —a PY-T

= 2911.31

i - ; . % CAST XN PLAGE MONOLITHIC 'POUR WITH-WATERSTOP BETWEEN SLAB AND WALLS.
: i OP TO BE CONSTRUCTED WITH WATERSTOPS, CENTER BULB,

i ' E H R i B kOR FLAT STRIP (VINYLEX GREENSTREAK PLASTIC PRODUCTS OR APPROVED EQUAL).
H A H

i

EXISTING GRADE AT\

/'ECA CENTERUNE
;2 -

0™ TYPE Il SDMH
T""ECA" 48+08!70, 0.00" LT

" RIM: 2925.57

|
NV -OUT (E)-=-2603/43

18" INV IN (NW) ‘= 2914.95
36" INV IN (S) = 2913.45

49+26.66, o.c?o' LT

RIM: 2921.83

36" INV OUT (E
18" INVIIN (N)

/
N

/
] 8

»

2940 - T e e I S I £ N S S - - 2940 =
: : L . ; (" LEGEND

™

‘ SKYE CANYON Il PHASE 2 M#sS GRADE
EAGLE CANYON AVENUE PLAN AND PROFILE

60" TYPE. il SOMH
367NV HN-(W)
48" INV|IN (S) =
48" INV|OUT (E) =

= 2903.13

/ SDMH . #23
T *ECA

@ STORM DRAIN LATERAL # (SEE SHEETS SD-20 THRU SD-24)

2930 \_ . _/
FLOOD ZONE )
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DRANAGE STUDY DS {7300 e AT THe oy e S tm L hebics

2920 LIS YIS TR FLOOD PLAN) 0K THE FLOOD NSURANCE RATE
q,w MAP (FIRW) PANEL: 32003C17S0E, DATED
: : SEPTEUBER 27, 2002

NINETY-FIVE MANAGEMENT LLC

(SW) = 2903)63

NV IN (W)

"ECA" 47+00.00 TO "ECA" 56+00.00

Y

2930

| CERTIFY THAT THIS GRADING.PLAN IS N

2918.06
18 INV/IN' (NW) = 290563

|"ECA™ 51+10.46,- 0.00" LT

RIM:

-
l

#18 :
f%”m 11| SDMH

2920 |-

1

JERRY SLATER, PE. T4187
e T

=L

(NOTE:

2910
PROPERTY OWNER IS RESPONSIBLE TO MAINTAIN THE BEST MANAGEMENT PRACTICES,
y SUCH AS BUT NOT LIMITED TO, THE REMOVAL OF ACCUMULATED SEDIMENT AND DEBRIS DATE: 5/3/15
AND CARE OF VEGETATION. *
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s STORM DRAIN NOTES )

@ CONSTRUCT TYPE "CM2" DROP INLET (QSDCCA' STD. DWG. NO. 412.1)

REMOVE EXISTING LATERAL STUB AND CONSTRUCT RCB PLUG
(SEE DETAIL 5, DRAWING SD—25)

@ CONSTRUCT 60" TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1)

—-17

sD

SLATER
FAX (702) 284-5399

@ CONSTRUCT 60" TYPE il MANHOLE (USDCCA STD. DWG. NO. 406.1)

CONSTRUCT 60" TYPE Il MANHOLE WTH TYPE IA RISER (USDCCA STD.
DWG. NO. 404.1 AND 406.1)

@ CONSTRUCT NDOT TYPE 4 MANHOLE (NDOT STD. PLAN R-4.3.2)
- INSTALL 18" RCP OR WATER QUALITY C905 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

INSTALL 24” RCP OR WATER QUALITY C305 AS SHOWN ON PROFLES
(USDCCA STD. DWG. NO. 503.2)

@ INSTALL 30" RCP (USDCCA STD. DWG. NO. 503.2)

INSTALL 36" RCP (USDCCA STD. DWG. NO. 503.2)

CONSULTING ENGINEERS & PLANNERS
5740 S._ARV"J.E STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

@ INSTALL 42" RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 54" RCP (USDCCA STD. DWG. NO. 503.2)

APP.|

@ INSTALL 60" RCP (USDCCA STD. DWG. NO. 503.2)

oo
APP,
DATE

INSTALL 66 RCP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 18" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

INSTALL 24" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

DATE |BY

@ INSTALL 30" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

INSTALL 36" RCP END SECTION (NDQT STD. PLAN R-2.3.1)
INSTALL 42" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
@ PIPE PENETRATION (SEE DETAIL 4, DRAWMNG SD-25)

@ CONSTRUCT CONCRETE COLLAR (SEE DETAIL 2, DRAWING SD-25)

[ESCRIPTION

@ CONSTRUCT BRICK AND MORTAR PLUG (SEE DETAIL 1. DRAWNG SD—25)
@ INSTALL 48" RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 48" RCP END SECTION (NDOT STD. PLAN K 2.3.1) \\

@ INSTALL DRIVEWAY (USDCCA STD. DWG NO. 224) | ]

NO.

@ CONSTRUCT TYPE “CM" DROP INLET (USDCCA srb DWG. NO. ,422)

\ ” I !
a NOTES ||
B 1.
2

AN

ALL RCP SHALL BE CLASS Il UNLESS OTHERWISE SHOWN. |

[
. ALL PIPE LENGTHS ARE MEASURED ALONG PIPE OENTERLJNE TQ CENTER OF
MANHOLE OR INSIDE EDGE OF DI OR RCB/RCL /l

3. ALL DROP INLETS SHALL |N(1UDE STORM WATER MANMEMENT STAMP AND DETAIL
PER USDCCA STD. DWG. NO::421.

/
4. SEE STRUCTURAL PLANS FOR ADDITIONAL STRUCTURAL DETAILS AND CONNECTIONS.
5. ALL PIPES ARE PUBLICLY MAINTAINED. / T
ADD SPECIAL INSPECTION REQUIRED FOR FJPE SEGMENTS WITH SACRIFICIAL
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(" STORM DRAIN NOTES

@ CONSTRUCT TYPE “CM2" DROP INLET (USDCCA STD. DWG. NO. 412.1)

REMOVE EXISTING LATERAL STUB AND CONSTRUCT RCB PLUG
(SEE DETALL 5, DRAWING SD—25)

@ CONSTRUCT 60" TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1)

A

A

FAX (702) 284-5399

=

5
k

CONSTRUCT 60" TYPE Il MANHOLE (USDCCA STD. DWG. NO. 406.1)

CONSTRUCT 60° TYPE lil MANHOLE WITH TYPE IA RISER (USUCCA STD.
DWG. NO. 404.1 AND 406.1)

@ CONSTRUCT NDOT TYPE 4 MANHOLE (NDOT STD. PLAN R—4.3.2)
INSTALL 18" RCP OR WATER QUALITY C905 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

INSTALL 24* RCR. OR WATER QUALITY C905 AS SHOWN ON PROFILES
(USDCCA STD. DWG. NO. 503.2)

INSTALL 30" RCP (USDCCA STD. DWG. NO- 503.2)

;

SLATER
' GROUP

SEE SHEET SD—18

SKYE VILLAGI
e vow

INSTALL 36" RCP (USDCCA STD. DWG. NO. 503.2)

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

PHONE (702) 264-5300

=
CONSULTINé ENGINEERS & PLANNERS

@ INSTALL 42" RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 54 RCP (USDCCA STD. DWG. NO. 503.2)

@ INSTALL 60 RCP (USDCCA STD. DWG. NO. 503.2)

,/,/%/ = \ . LS i [ ’ {0 " . - ) %) msTALL 65" ReP (USDCCA STD. DWG. NO. 503.2) '

"’*%'//',17‘57 .~ \., T T ) = 3 ; 5 @ INSTALL 18" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

m ! Sy N INSTALL 24" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

DATE |BY | AFF: app) C
i \:.‘""

= @ INSTALL 30" RCP END SECTION (NDOT STD. PLAN R—2.3.1)

r[”

,l;[ .; i L ‘— /’W‘A_‘\ INSTALL 36" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

MATCHLINE

INSTALL 42" RCP END SECTION (NDOT STD. PLAN R-2.3.1)

R |.=|75\\ \\ w
TCAP = 284717 @ PIPE PENETRATION (SEE DETAIL 4, DRAWING SD—25)

@ CONSTRUCT CONCRETE COLLAR (SEE DETAIL 2, DRAWING SD—25)

[ESCRIPTION

3D CONSTRUCT BRICK AND MORTAR PLUG (SEE DETAIL 1. DRAWING SD—25)
@ INSTALL 48 RCP (USDCCA STD. DWG NO. 503.2)

@ INSTALL 48™ RCP END SECTION (NDOT STD. PLAN R-2.3.1)

@ INSTALL DRIVEWAY (USDCCA STD. DWG NO. 224)
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APPENDIX G

Electronic Copy of Study (CD)



APPENDIX H

Grading Plan, Storm Drain Profile & Pertinent Detail Sheets



