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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon — Phase 2 Infrastructure Update No.4 Date: June 2017
Location of Development: a) Descriptive (Cross Streets): North/South: Skye Village Road
East/West: Grand Teton Drive
b) Section: 12 Township: 19 South  Range: 59 East
c) APN: 126-12-310-001, 126-12-410-001, 126-12-310-002, 126-12-810-001, 126-12-710-002

126-12-710-003, 126-12-710-004, 126-12-810-002, 126-12-810-003, 126-12-810-004,
126-12-810-005

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

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

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

Contact Person — Name: 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. Arville Street, Suite 216; Las Vegas, NV 89118

Type of Land Development/Land Disturbance_Process:

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

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

N

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

Control District Master Planned Facility? X Yes* [ No

4. Proposed type of development (Residential, Commercial, Etc.): _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) & TDS Updates 1 thru 3

7. 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

HANIFAN

GROUP

CONSULTING ENGINEERS & PLANNERS
OLY1501.001

June 14, 2017

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.4 for Skye Canyon Ph.2 Infrastructure

Dear Mr. Sung:

Submitted for your review is this Technical Drainage Study Update No.4 for Skye Canyon
Phase 2 Infrastructure (hereinafter referred to as the Update No.4 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 mass
grading and development of roadway and infrastructure improvements intended to support the
approximately 202 acres portion of the Skye Canyon master planned community, identified
hereinafter as the Phase 2 Study. Three previous updates (CLV DS4739D, DS4739E &
DS4739F; hereinafter referred to as the Update No.1, the Update No.2 and Update No.3
correspondingly) had been approved for the site addressing additional bike lane widths, a land
plan change per the Master Study and Parcel 2.16 stub relocations respectively. The relevant
approval letter(s) have been included in pertinent reference appendices of this submittal.

Overview & Purpose

Majority of the parcels within the Phase 2 area of Skye Canyon Master Plan development are
currently in planning with some technical drainage studies already approved and others
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 some of the proposed stub and/or inlet relocations
as well as any other minor changes anticipated as a result of the development of the parcels.
This update will specifically address the following:

e Revision to the inlet type and relocation of the previously proposed Type CM nuisance
drop inlets along Grand Teton Drive due to the additional west bound lane proposed per
the CLV traffic department request.

e Relocation of the nuisance drop inlets at the curb returns of Shaumber Road near Eagle
Canyon Avenue and Shaumber Road near Grand Teton Drive due to dedication of right
turn lanes at the respective intersections.

e Reanalysis of the Eagle Canyon Avenue corridor and mainline storm drain system as
well as Hualapai Way mainline storm drain. This provides updated hydraulic analyses
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that incorporates the redistribution and minor change in ultimate condition peak flows
impacting the street and storm drain systems resulting from the proposed
improvements of Parcels 2.15, 2.23a, 2.27, 2.28 and 2.29.

e Revision and relocation of a 5-ft Type CM2 drop inlet and the 30" RCP lateral storm
drain stub (identified in the Phase 2 Study as Facilities P4 & L6) located on Eagle
Canyon Avenue at approximate station 55+08.18 for the drainage of Parcel 2.27. This
update study will also address a discrepancy in the drainage area for basin WML13
(Parcel 2.27) as analyzed in the Master Drainage Study Update #3 for Skye Canyon.

The following provides detailed discussions of the above listed revisions and their respective
updated hydraulic calculations where pertinent. Note that the hydraulic calculations are not
necessary and have not been provided for the relocated nuisance inlets.

Grand Teton Drive Nuisance Inlets

The CLV traffic department requested that another west bound lane be added along Grand
Teton Drive to accommodate a future right turn lane at interchange with Puli Road. Thus, the
curb line along the northern half of Grand Teton Drive shifted to the north. Consequently, the
previously proposed 5-ft Type CM nuisance inlets will now be revised to 5-ft Type CM2 inlets.
The inlets were previously proposed as Type CMs due to lack of room between the curb line
and the existing 6’x5° RCB mainline in the street. However, with the extension of the curb line
and widening of the street improvement, the Type CM2 inlets can now be constructed in place
without conflict. Note that one of the inlets proposed at the curb return of Grand Teton Drive
south of Shaumber Road intersection will no longer be constructed due to conflict with the
future bus turn out lane. However, the inlet will not be necessary as the low point of the
intersection is now designed to the curb return of Shaumber Road where another nuisance

drop inlet is provided.
Shaumber Road Curb Return Inlets

Right turn lanes have now been proposed on Shaumber Road at the intersections with Grand
Teton Drive and Eagle Canyon Avenue. The two drop inlets located at the curb returns of
Shaumber Road just north and south of the intersections of Grand Teton Drive and Eagle
Canyon Avenue respectively will be relocated to align with the curb and gutter of the proposed
right turn lanes. The inlet located south of Eagle Canyon Avenue (Facility P1) was designed to
intercept approximately 2 cfs from the eastern half of Shaumber Road during the 100-year
storm event. Relocation of the inlet will not have any impact on the capacity as the street
design grade and cross slope remains the same as previously approved. Therefore, revision to
the inlet computation will not be necessary and has not been provided. Likewise, the storm
drain lateral WSPG hydraulic computation has not been revised as the pipe extension is very
minimal and maintains the same slope previously approved.

Parcel 2.27 Stub & Eagle Canyon Avenue Corridor Analysis

The existing 30” RCP storm drain stub provided for the drainage of Parcel 2.27 conflicts with
the proposed site plan for the parcel. Thus, the storm drain stub is proposed to be relocated as
a part of the revisions addressed by this Update Study. The relocated stub will connect to the
downstream manhole in Eagle Canyon Avenue at approximate station 56+68.73. The stub will
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now consist of a 36” RCP and connects to a 5-ft Type CM2 inlet (Facility P4) within Eagle
Canyon Avenue as previously proposed. Another 5-ft Type CM2 nuisance inlet (Facility P4C)
is provided with the stub to change the storm drain direction in lieu of a manhole and to help
avoid conflict the existing sewer manhole in Eagle Canyon Avenue.

The ultimate condition surface flows impacting Eagle Canyon Avenue just east of Egan Crest
Drive will remain same as analyzed in the most recent Phase 2 Update No.3 Study. However,
with the proposed development of Parcel 2.27, the entire onsite runoff from the parcel is
planned to be captured by the relocated storm drain stub. Thus, the previously anticipated
surface overflow of approximately 9 cfs during the 100-year storm event will no longer impact
Eagle Canyon Avenue. As previously mentioned, the Master Drainage Study Update #3 for
Skye Canyon has an area discrepancy (16.4ac vs 18.1ac) for basin WML13 which was recently
discovered upon the preparation of the technical study for Parcel 2.27 currently under design.
The area discrepancy resulted in an increase in the peak flow (from 49 cfs to 53 cfs) generated
by the parcel. Therefore, this study will incorporate the increase in flow in the revised models
for the relocated lateral stub as well as the mainline system in Eagle Canyon Avenue.

It should also be noted that the approved Parcel 2.15 Study proposed to discharge
approximately 22 cfs into Eagle Canyon Avenue whereas the Phase 3 Update 3 Study only
assumed 14 cfs. Consequently, the downstream street capacity calculations at hydraulic
sections ECA3b, ECA3C and ECA4 and the pertinent inlet computations have been updated to
accurately reflect the anticipated surface flows in the street. The updated street sections and
drop inlet calculations have been provided in Appendices B and C, respectively. The following
table provides a summary of the updated street capacity calculations.

100-Year Street Flow Summary - Ultimate Condition
Cross | Slope | Qo | Depth |Velocity | .\
. Section (%) (cfs) (ft) (fps) »
ECA3b 4.94 13 0.36 4.9 1.8
ECA3c 4.94 32 0.46 6.1 2.8
ECA4 0.50 25 0.58 2.5 1.4

Review of the street flow summary table indicates that the street criteria is 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.

Storm Drain Models
Eagle Canyon Avenue & Skye Village Road Trunk lines

The updated ultimate condition storm drain alignments and models remain as previously
approved but incorporates the revised flows captured by the inlets along the street. The
approved storm drain alignment in Eagle Canyon Avenue consists of two systems identified as
models U-ECA and U-ECAW. The main trunk line alignment is model U-ECA which terminates
at the stub for Parcel 2.23a. Model U-ECAW continues west from Facility P3B and terminates
at the first set of inlets in Eagle Canyon Avenue east of Shaumber Road. Model U-ECA starts
at Facility L5 intercepting the flows from Parcel 2.23a. Note that the Technical Drainage Study
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for Skye Canyon Parcel 2.23a (DS4895) which is currently under review by CLV, determined
the ultimate condition flow from Parcel 2.23a to be 36 cfs.

Similarly, the improvements for Parcel 2.29 are currently under design and the drainage study
for the parcel determined a revised distribution of the parcel flows between Eagle Canyon
Avenue and Skye Village Road storm drain alignments. The Phase 2 Infrastructure design
assumed that the ultimate condition 100-year flows from Parcel 2.29 (basin WL8; Q10=48 cfs)
will be divided equally between the two storm drain systems. However, the Technical Drainage
Study for Parcel 2.29 currently under design estimated a 100-year flow of 51 cfs and
determined that approximately 34 cfs will discharge into Eagle Canyon Avenue storm drain
while the remainder 17 cfs will discharge into Skye Village Road system. In addition, the
Technical Drainage Study for Skye Canyon Parcel 2.28 (DS4888) currently under review
determined a 100-year flow of approximately 57 cfs that discharges into Skye Village Road as
surface flow.

The hydraulic analyses of both storm drain systems in Eagle Canyon Avenue and Skye Village
Road as well as the street section calculations have been updated to reflect the redistributed
and revised flows per Parcels 2.28 and 2.29 improvements. The revised HGLs due to the
above revisions are lower than those previously approved in the most recent Update #3 Study
except at the junctions for laterals P5B-L1, P5B-L2, P6-L1 & P6-L2. Therefore, the hydraulic
model for the subject laterals have also been updated with this submittal. Revision to all the
other connecting street mainlines storm drains and the drop inlet laterals with lower HGLs at
the points of connection to Eagle Canyon Avenue system will not be necessary and has not
been provided. The revised WSPG models are provided in Appendix D. Reference hydrologic
analyses from the individual parcel studies have been provided in the pertinent appendices.
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 M.

Conclusions

e This subject Phase 2 Update No.4 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 hydrologic basins but addresses
minor discrepancies in some parcel drainage areas and flow rates and provides updated
hydraulic models that reflect the anticipated individual parcel improvements that have
been approved and/or currently under design.

o The revised analyses show that the previously approved storm drain facilities in both
Eagle Canyon Avenue and Skye Village Road have adequate capacity to convey the
design flows and meet all CCRFCD design criteria. The mainline facilities 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 relocated lateral storm drain stub provided for Parcel 2.27 has been analyzed and
determined to be adequate to convey the developed condition flows generated by the
parcel and satisfies the CCRFCD design criteria.

= e = e
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o The slight increase in peak flows resulting from Parcels 2.27 and 2.29 will not cause any
negative impact to the existing downstream properties as the receiving downstream
regional facility (CNKC 0050) was designed to accommodate the pre-Skye Canyon
Detention Basin 1 interim condition flows estimated to be in excess of 700 cfs downstream
of Hualapai Way.

The revised improvement plans have been provided in Appendix M for your review. If you
have any questions or require additional information, please do not hesitate to contact our
office at 702-284-5300.

Respectfully Submitted,

SLA fHANIFANGROUP

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

cc: Mark Failla, P.E., CFM - 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 — Drop Inlet Computations (Ultimate Condition)

Appendix D — WSPG Models (Ultimate Condition)
- Eagle Canyon Avenue (U-ECA)
- Skye Village Road (Hualapai Way - HUS-MAIN)
- Revised Parcel 2.27 Lateral Stub (P4-L1)
- Eagle Canyon Avenue Laterals (P5B-L1&L2, P6-L1&L2)

Appendix E — Reference Material
Technical Drainage Study for Skye Canyon Phase 2 Infrastructure
Update No.3,
by Slater Hanifan Group
- Approval Letter
- WSPG for Eagle Canyon Avenue Storm Drain - UECA
- Previously Approved Drainage Maps
- Prior Approved Plans

Appendix F — Reference Material
Technical Drainage Study for Skye Canyon Parcel 2.15 (Approved),
by Slater Hanifan Group
- Approval Letter
- Developed Condition HEC-1 Analysis
- Developed Condition Drainage Map

Appendix G — Reference Material 4
Technical Drainage Study for Skye Canyon Parcel 2.23a (in review),
by Slater Hanifan Group
- Proposed Condition HEC-1 Analysis
- Proposed Condition Drainage Map

Appendix H — Reference Material
Technical Drainage Study for Skye Canyon Parcel 2.28 (in review),
by Slater Hanifan Group
- Proposed Condition HEC-1 Analysis
- Proposed Condition Drainage Map

Appendix | — Reference Material
Technical Drainage Study for Skye Canyon Parcel 2.29 (under design),
by Slater Hanifan Group
- Developed Condition HEC-1 Analysis
- Developed Condition Drainage Map
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Appendix J — Electronic Copy of Study (CD)

Appendix K — 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



APPENDIX B

Street Hydraulic Sections (Ultimate Condition)



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 14.00 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 0.36 ft
Elevation Range 0.00 to 0.56
Flow Area 2.8 ft*
Wetted Perimeter 23.27 ft
Top Width 22.45 ft
Actual Depth 0.36 ft
Critical Elevation 0.48 ft
Critical Slope 0.69 %
Velocity 5.02 ft/s
Velocity Head 0.39 ft
Specific Energy 0.76 ft
Froude Number 2.51
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

() (f)

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 up4 street sections.fm2
06/14/17 07:28:14 PM © Haestad Methods, Inc.

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

FlowMaster v7.0 [7.0005]
Page 1 of 2




Section - ECA3b (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WML13 (0 CFS) + EC3a BYPASS (11 CFS) + WEGL2/4 (3 CFS) = 14 CFS

..\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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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 0.36 ft
Elevation Range 0.00 to 0.56
Discharge 14.00 cfs
0.60
e == \ s
0.30 e
0.15 Hr—— -
0.00

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

...\calc\oly1501 tds up4 street sections.fm2

06/14/17 07:28:22 PM

© Haestad Methods, Inc.

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

0+35.00 0+40.00 0+45.00

v:10.0\,
H:1

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



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 31.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Resuits
Mannings Coefficient 0.016
Water Surface Elevation 0.45 ft
Elevation Range 0.00to 0.56
Flow Area 51 fi?
Wetted Perimeter 3212 ft
Top Width 3112 ft
Actual Depth 0.45 ft
Critical Elevation 0.60 ft
Critical Slope 0.61 %
Velocity 6.06 ft/s
Velocity Head 0.57 ft
Specific Energy 1.02 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) ()

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 up4 street sections.fm2
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Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Section - ECA3c (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = Parcel 2.15 Basin ON2{WL6B OVERFLOW (22 CFS)} + EC3b BYPASS (6 CFS) + WEGL2/4 (3 CFS) =31 CFS

..\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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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 494 %

Water Surface Elevation 0.45 ft

Elevation Range 0.00 to 0.56

Discharge 31.00 cfs
0.60
0.45 - e -

— \

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

..\calc\oly1501 tds up4 street sections.fm2

06/14/17 07:28:34 PM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

v:10.00\,
H:1

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



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 24.00 cfs

Options

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

Mannings Coefficient 0.016

Water Surface Elevation 0.58 ft

Elevation Range 0.00 to 0.56

Flow Area 9.9 ft?

Wetted Perimeter 44.21 ft

Top Width 43.00 ft

Actual Depth 0.58 ft

Critical Elevation 0.56 ft

Critical Slope 0.65 %

Velocity 242 ft/s

Velocity Head 0.09 ft

Specific Energy 0.67 ft

Froude Number 0.89

Flow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.77367849¢e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+43.00 0.018

Natural Channel Points

Station Elevation

() (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 up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Section - ECA4 (Ultimate Condition)
Worksheet for Irregular Channel

Notes: Q = WEGL2/4 (3 CFS) + ECA3c BYPASS (21 CFS) = 24CFS

..\calc\oly1501 tds up4 street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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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 0.58 ft

Elevation Range 0.00 to 0.56

Discharge 24.00 cfs
gig ® /&\ )
0.30 / T ~——
0.15 H—— ~
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 up4 street sections.fm2
06/14/17 07:28:48 PM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

v:10.00\,
H: 1

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



Section HU2B Hualapai Half Street Section - West (100-YR)

Worksheet for Irregular Channel

Project Description

Worksheet Section HU2B Hualapai Half Street Section - West (100-YR)
Fiow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.57 %

Discharge 41.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range

Flow Area

Wetted Perimeter

Top Width
Actual Depth

Critical Elevation

Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.015
0.82 ft
0.00to 1.44
11.7 2
35.14 ft
34.29 ft
0.82 ft
0.83 ft
051 %
3.50 fi/s
0.19 ft
1.01 ft
1.06
Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.31576627 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+39.00 0.016
0+39.00 0+45.50 0.013

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+39.00 0.91
0+39.01 0.99
0+39.25 1.30
0+39.42 1.32
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Section HU2B Hualapai Half Street Section - West (100-YR)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
() (1)
0+45.50 1.44
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Section HU2B Hualapai Half Street Section - West (100-YR)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section HU2B Hualapai Half Street Section - West (100-YR)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 0.57 %
Water Surface Elevation 0.82 ft
Elevation Range 0.00 to 1.44
Discharge 41.00 cfs
1.60
1.40 0
1.20
1.00
0.80 =< —
l/
0.60 —
B /
0.40 —
0.20 el
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 0+50.00

...\calc\oly1501 tds up4 street sections.fm2

06/14/17 07:29:07 PM
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APPENDIX C

Drop Inlet Computations (Ultimate Condition)



Project: Skye Canyon Infrastructure - Phase 2 Update No.4
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 5-ft Drop Inlet at Section ECA3a
By: ETM
Date: 6/15/2017
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) A% 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) D, 2.0
Length of Grate (ft) Ly 0.0
Length of Curb Opening (ft) Le 7.0
Clogging Factor - Grate (%) CF, 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 0.0
Effective Curb Opening Length (ft) Lee 3.50
Output (Grate): Equation: Output (Grate):
"|R; - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 0.56
2/, - Splash Over Velocity (fps) X;;;z;:n:%;alig"%sy L¢3 ; where p=0.30,q=4.85,r=1.31,sy=0.15 0.32
'|E - Grate Flow Ratio Frontal Flow/Side Flow 0.33
2|Q,, - Frontal Flow (cfs) Qy = QU1-(1-(W/T))%*"] 2.83
11Q, - Side Flow (cfs) Q. = Q-Qw 5.7
T - Side Flow Spread (ft) (D-Dg)/S 10.67
1R, - Side Flow Factor 1(1+0.15*V®)/(S,*Lge”)) 0.00
1 Qg; - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 1.6
Output (Curb): Equation: Output (Curb):
1S, - Equivalent Cross Slope (ft/ft) S, +S,"E 0.057
Q,, - Remaining Flow After Grate 6.975
Interception (cfs) Q-Qq
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
1L, - Effective Interception Length (ft) 0.60%Qs,>42*S.2%%*(1/n*S,) > 36.59
1lQq - Intercepted Flow (cfs) (1-(1-LeslLd Qs 1.1

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.4
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 7.5-ft Drop Inlet at Section ECA3b
By: ETM
Date: 6/14/2017
Input: Variable: Input:
Street Flow (cfs) Q 7.0
Longitudinal Slope (ft/ft) S, 0.0494
Manning's Coefficient n 0.016
Street Flow Velocity (fps) \Y 5.02
Street Flow Depth (ft) D 0.36
Street Cross Slope (ft/ft) S 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) Lg 5:0
Length of Curb Opening (ft) Le 7.5
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):
1|R¢ - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
2\, - Splash Over Velocity (fps) X;:p:;-aqné_%rral;;"ksy Lg"3 ; where p=0.30,q=4.85,r=1.31,sy=0.15 658
'|E - Grate Flow Ratio Frontal Flow/Side Flow 0.36
2/Q,, - Frontal Flow (cfs) Q, = Q[1-(1-(W/T))** 2.54
1Q, - Side Flow (cfs) Q. = Q-Qw 4.5
T - Side Flow Spread (ft) (D-Dyg)/Sy 9.67
"R, - Side Flow Factor 1/(1+(0.15"V")/(S,*Lge” ) 0.06
1 Qg - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 2.8
Output (Curb): Equation: Output (Curb):
S, - Equivalent Cross Slope (ft/ft) S+S,*E 0.060
Qs - Remaining Flow After Grate 4.209
Interception (cfs) Q-Qg
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
'L, - Effective Interception Length (ft) 0.60*Q,,>*2*S,>*%*(1/n*S,)*° 28.70
"|Qq- Intercepted Flow (cfs) (1-(1-Lee/L) "B)*Qqy 0.9

or Qg if Ly is less than L

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

4

" 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.4
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 5-ft Drop Inlet at Section ECA3c
By: ETM
Date: 6/14/2017
Input: Variable: Input:
Street Flow (cfs) Q 15:5
Longitudinal Slope (ft/ft) S, 0.0494
Manning's Coefficient n 0.016
Street Flow Velocity (fps) Vv 6.06
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 25
Length of Curb Opening (ft) Le 5:0
Clogging Factor - Grate (%) CFq 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 1.3
Effective Curb Opening Length (ft) Lo 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 0.87
2|\, - Splash Over Velocity (fps) Xz—rp\);-aqnle_gG-rral;Ze)"2+sy Lg"3 ; where p=0.30,0=4.85,r=1.31,sy=0.15 461
"|E - Grate Flow Ratio Frontal Flow/Side Flow 0.26
2/Q, - Frontal Flow (cfs) Q,, = Q[1-(1-(W/M)**7] 4.00
11Q, - Side Flow (cfs) Q. = Q-Qw 11.5
T - Side Flow Spread (ft) (D-Dg)/S4 14.17
IR, - Side Flow Factor 1/(1+(0.15*V"8)/(S L >2)) 0.01
'1Qg; - Intercepted Flow (cfs) (RFE+R(1-E))*Q 3.6
Output (Curb): Equation: Output (Curb):
S, - Equivalent Cross Slope (ft/ft) S,+S,*E 0.049
Qs - Remaining Flow After Grate
Interception (cfs) Q-Qq 11.920
S, - Gutter Cross Slope (ft/ft) Dy /W 0.111
1L, - Effective Interception Length (ft) 0.60*Q,>4%*S,2%%*(1/n*S,)*® 50.50
"|Qq- Intercepted Flow (cfs) (1-(1-Lce/Lt)1'8)*st 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.4

Title: Type CM2 Drop Inlet (SUMP)

Subtitle: 17.5-ft Drop Inlet at Section ECA4

By: ETM

Date: 6/14/2017

Input: Variable: Input:
Depth at Inlet (ft) D 0.44
Grate Width (ft) W 1.50
Length of Grate (ft) Ly 15.00
Length of Curb Opening (ft) Ly 17.50
Height of Curb Opening (ft) H 0.500
Weir Coef. - Curb Opening W, 2.3
Weir Coef. - Grate W, 3.0
Orifice Coef. O, 0.67
Grate Coef. Ge 0.60
Clogging Factor - Grate (%) CF, 50
Clogging Factor - Curb (%) CF. 50
Output (Grate): Equation: Output (Grate):
Effective Weir Length (ft) 2"W+L4 18.00
Adjusted Effective Weir Length (ft) 2*(1-CF4/100)*W+(1-CF4/100)*L, 9.00
Grate Open Area (sf) WL, 22.50
Adjusted Grate Open Area (sf) Grate Open Area * G.*(1-CF,/100) 6.75
Gontrolling Flow Fype tusiruifios) g‘r:?i:;; .792*(Adj. Grate Open Area/Adj. Eff. Length) use weir, else weir
Intercepted Flow (cfs) weir: Wy*(Adj. Eff. Weir Length)*D"* 7.9

orifice: O *(Adj. Grate Open Area)*(64.4*D)°‘5

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 weir

Intercepted Flow (cfs) weir: W.*(Ad]. Eff. Weir Length)*D1'5 12.65

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

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 20.5
Total Capacity for Two Inlets =|68 cfs
Actual Flow Collected =|42 cfs




Project: Skye Canyon Infrastructure - Phase 2 Update No.2
Title: Type CM2 Drop Inlet (Continuous Grade)
Subtitle: 7.5-ft Drop Inlet at Section HU2B (Hualapai Evaluation)
By: ETM
Date: 6/14/2017
Input: Variable: Input:
Street Flow (cfs) Q 41.0
Longitudinal Slope (ft/ft) S, 0.0057
Manning's Coefficient n 0.015
Street Flow Velocity (fps) Vv 3.50
Street Flow Depth (ft) D 0.82
Street Cross Slope (ft/ft) S, 0.02
Grate Width (ft) W 1.5
Grate Depression (in) D, 2.0
Length of Grate (ft) L 5.0
Length of Curb Opening (ft) Ls 7.5
Clogging Factor - Grate (%) CF, 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lo 2.5
Effective Curb Opening Length (ft) Lee 3.75
Output (Grate): Equation: Output (Grate):
"IR¢ - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 1.00
2l - Splash Over Veloity (fps) ?;;—rrc-;n:gc;rralig"2+sy Lg"3 ; where p=0.30,q=4.85,r=1.31,sy=0.15 6.58
'|E - Grate Flow Ratio Frontal Flow/Side Flow 0.12
2|Q,, - Frontal Flow (cfs) Q,, = Q1-(1-(WM)2 4.84
'1Q, - Side Flow (cfs) Q, = Q-Qw 36.2
T - Side Flow Spread (ft) (D-D)/S, 32.67
IR, - Side Flow Factor 1/(1+(0.15*V " ¥)/(S, "L >%)) 0.10
1 Qg - Intercepted Flow (cfs) (RFE+RS*(1-E))*Q 8.6
Output (Curb): Equation: Output (Curb):
1S, - Equivalent Cross Slope (ft/ft) S,+S,*E 0.033
Qs - Remaining Flow After Grate
Interception (cfs) Q-Qq; 32433
S, - Gutter Cross Slope (ft/ft) Dg/W 0.111
'L, - Effective Interception Length (ft) 0.60*Qg,*#*S,.02%*(1/n*S,)"® 52.71
Qg - Intercepted Flow (cfs) (1-(1-Lee/L) "®)*Qqy 4.0

or Qg if Ly is less than L.

Output (Combination):

Output (Combination):

Total Intercepted Flow (cfs)

Intercepted (Grate) + Intercepted (Curb)

13

! Formula referenced from the CCRFCD Manual

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




APPENDIX D

WSPG Models (Ultimate Condition)



Eagle Canyon Avenue (U-ECA)
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¥
DATE: 6/15/2017
TIME: 16: 5

CARD SECT CHN

CODE NO TYP
e} 18 4
D 24 4
D 30 4
D 36 4
[e] 42 4
D 48 4
D 54 4
@) 60 4
@) 66 4
D 72 4
) 78 4

HEADING LINE NO

HEADING LINE NO

HEADING LINE NO

ELEMENT NO 1

ELEMENT NO 2

ELEMENT NO 3

E

NO OF AVE PIER
PIERS

FO515p

U-ECA.QUT

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

WIDTH

YV R R WWiN N

WATER SURFACE

11Is -

HEIGHT 1 BASE
DIAMETER WIDTH

ZL ZR INV

DROP

FOS515%p

PROFILE - TITLE CARD LISTING

Y1) v(@2) v3) v Y6 y@®E® v

SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)

2 1s -

BY OLYMPIA

3 1S -

IS A SYSTEM OUTLET

EAGLE CANYO

WATER SURFACE

U/S DATA  STATION
613.00

IS A REACH *

U/S DATA  STATION
900.00

IS A JUNCTION *

U/S DATA  STATION
900.00

COMPANIES

N - TRUNK STORM DRAIN
FO515vp

PROFILE - ELEMENT CARD LISTING

INVERT SECT
2823.35 72

INVERT SECT

N
2830.52 72 0.013

INVERT SECT LAT-1 LAT-2 N
2830.52 72 48 0 0.013

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE

ELEMENT NO

ELEMENT NO 5

ELEMENT NO 6

ELEMENT NO 7

ELEMENT NO 8

ELEMENT NO 9

ELEMENT NO 10

ELEMENT NO 11

ELEMENT NO 12

ELEMENT NO 13

ELEMENT NO 14

ELEMENT NO 15

ELEMENT NO 16

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN
THE ABOVE ELEMENT CONTAINED AN

ELEMENT NO 17 IS A REACH

ELEMENT NO 18 IS A REACH =

s

is

Is

is

Is

Is

Is

Is

Is

Is

Is

4 IS A REACH

A

A

A

A

U/S DATA STATION INVERT SECT N
950.00 2831.58 72 0.013

WALL ENTRANCE *

u/S DATA STATION INVERT SECT FpP
950.00 2831.58 72 0.013

TRANSITION * * *

U/S DATA STATION INVERT SECT N
1000.00 2835.61 66 0.013

WALL EXIT *

U/S DATA STATION INVERT SECT
1000.00 2835.61 66

REACH * * *

U/S DATA STATION INVERT SECT N
1093.00 2837.13 66 0.013

JUNCTION * * * *

U/S DATA STATION INVERT SECT LAT-1 LAT-2 N
1093.00 2838.13 54 42 42 0.013

REACH * * *

U/S DATA STATION INVERT SECT N
1389.50 2839.63 54 0.013

JUNCTION * * * *

U/S DATA STATION INVERT SECT LAT-1 LAT-2 N
1394.50 2840.13 48 o18 18 0.013

F 515¢pP

WATER SURFACE

REACH *
U/S DATA STATION
1632.00
REACH *
U/S DATA STATION
1762.00
REACH *
U/S DATA STATION
1883.00
REACH *
U/S DATA STATION
1992.00
JUNCTION *
U/S DATA STATION
1992.00

INVERT ELE

U/S DATA  STATION
2072.00

U/S DATA  STATION
2167.00

PROFILE - ELEMENT CARD LISTING

INVERT SECT N
2854.48 48 0.013
INVERT SECT N
2862.62 48 0.013
INVERT SECT N
2868.57 48 0.013
INVERT SECT N
2873.94 48 0.013
INVERT SECT LAT- l LAT~2 N
2873.94 48 18 24 0.013

THE

V WHICH WAS NOT GREATER THAN THE
INVERT SECT N
2877.87 48 0.013
INVERT SECT N
2882.51 48 0.013

PREVIOUS INVERT ELEV
PREVIOUS INVERT ELEV -~WARNING

¢
W S ELEV
2829.26
RADIUS
0.00
Q3 Q4 INVERT- 3 INVERT-4
88.5 0.0 2832.52 0.00

~WARNING

RADIUS
0.00

RADIUS
0.00

Q3 Q4 INVERT- 3 INVERT-4
54.5 37.5 2839.13 2839.13

RADIUS
0.00

Q4 INVERT-3 INVERT-4

Q3
5.0 5.0 2842.63 2842.63

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

Q3 Q4 INVERT-3 INVERT-4
4.0 16.0 2876.44 2875.94

PREVIOUS INVERT ELEV -WARNING
PREVIOUS INVERT ELEV -WARNING

RADIUS
0.00

RADIUS
0.00

Page 1

Y(8)

ANGLE
0.00

PHI 3

45.00

ANGLE
0.00

ANGLE
0.00

PHI 3

45.00

ANGLE
0.00

PHI 3

45.00

ANGLE
0.00

ANGLE
0.00C

ANGLE
0.00

ANGLE
0.00

PHI 3

75.00

ANGLE

0.00

ANGLE
0.00

PAGE 1
Y(9) vyQo
PAGE NO 3
PAGE NO 2
ANG PT MAN H
0.00 1
PHI 4
0.00
ANG PT MAN H
0.00 1
ANG PT MAN H
0.00 1
PHI 4
45.00
ANG PT MAN H
0.00 1
PHI 4
45.00¢
PAGE NO 3
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1
PHI 4
75.00
ANG PT MAN H
5.00 1
ANG PT MAN H
5.00 1




U-ECA.OUT

ELEMENT NO 19 IS A REACH ® * *
U/S DATA  STATION INVERT SECT RADIUS ANGLE ANG PT MAN H

0.00 5.00 1

N
.013

2262.00 2885.16 48 0 0.00

ELEMENT NO 20 IS A JUNCTION * = = ® * * =
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
2262.00 2885.16 48 36 0 0.013 56.0 0.0 2886.16 0.00 38.00 0.00

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT NO 21 IS A REACH * * *
U/S DATA  STATION

INVERT SECT N RADIUS ANGLE ANG PT MAN H
2422.00 2888.80 48 0.013 0.00 0.00 0.00 1
ELEMENT NO 22 IS A 3JUNCTION * * * ® * ® *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
2422.00 2888.80 48 18 0 0.013 3.0 0.0 2891.30 0.00 45.00 0.00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV ~WARNING
THE ABOVE EL.EMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING %
FOS515¢P PAGE NO 4
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 23 IS A REACH = * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2820.00 2903.13 48 0.013 0.00 0.00 0.00 1

ELEMENT NO 24 IS A JUNCTION = = = ? *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
2820.00 2903.13 48 42 0 0.013 86.0 0.0 2903.63 0.00 45.00 0.00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT NO 25 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
3004.00 2908.81 48 0.013 0.00 0.00 60.00 1
ELEMENT NO 26 IS A JUNCTION * * * ® * = *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
3004.00 2908.81 48 36 18 0.013 52.0 18.0 2909.81 2911.31 60.00 45.00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 27 IS A REACH

U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
3024.00 2910.72 48 0.013 0.00 0.00 0.00 1
ELEMENT NO 28 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
3024.00 2910.72 48 48 0 0.013 18.0 0.0 2912.12 0.00 90.00 0.00

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 29 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
3060.00 2912.43 48 .013 0.00 0.00 0.00 1

(=]

ELEMENT NO 30 IS A SYSTEM HEADWORKS *
U/S DATA STATION INVERT SECT W S ELEV
3060.00 2912.43 48 0.00
NO EDIT ERRORS ENCOUNTERED~COMPUTATION IS NOW BEGINNING
** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC #
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 1
WATER SURFACE PROFILE LISTING

SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)

BY OLYMPIA COMPANIES

EAGLE CANYON - TRUNK STORM DRAIN

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ AR NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
613.00 2823.35 4.010 2827.360 479.5 23.88 8.853 2836.213 0.00 5.621 6.00 0.00 0.00 0 0.00
70.92 0.02498 .020090 1.42 3.757 0.00
683.92 2825.12 4.102 2829.224 479.5  23.28 8.414 2837.638 0.00 5.621 6.00 0.00 0.00 0 0.00
88.77 0.02498 .018416 1.63 3.757 0.00
772.69 2827.34 4.284 2831.623 479.5 22.19 7.649 2839.272 0.00 5.621 6.00 0.00 0.00 0 0.00
58.23 0.02498 .016459 0.96 3.757 0.00
830.92 2828.79 4.483 2833.277 479.5 21.16 6.954 2840.231 0.00 5.621 6.00 0.00 0.00 0 0.00
40.67 0.02498 .014774 0.60 3.757 0.00
871.59 2829.81 4.700 2834.510 479.5 20.18 6.321 2840.831 0.00 5.621 6.00 0.00 0.00 0 0.00
28.41 0.02498 .013347 0.38 3.757 0.00
900.00 2830.52 4.944 2835.464 479.5 19.24 5.747 2841.211 0.00 5.621 6.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .018387 0.00 0.00
900.00 2830.52 3.332 2833.852 391.0 24.25 9.128 2842.980 0.00 5.292 6.00 0.00 0.00 0 0.00
50.00 0.02120 .024400 1.22 3.468 0.00
950.00 2831.58 3.305 2834.885 391.0 24.49 9.314 2844.199 0.00 5.292 6.00 0.00 0.00 0 0.00
TRANS STR  0.08060 .019055 0.95 0.00
1000.00 2835.61 4.540 2840.150 391.0 18.64 5.395 2845.545 0.00 5.168 5.50 0.00 0.00 0 0.00
WALL EXIT 0.00
1000.00 2835.61 4.539 2840.149 391.0 18.65 5.398 2845.547 0.00 5.168 5.50 0.00 0.00 0 0.00
8.18 0.01634 .013339 0.11 4.120 0.00
1008.18 2835.74 4.560 2840.304 391.0 18.56 5.351 2845.655 0.00 5.168 5.50 0.00 0.060 0 0.00
61.83 0.01634 .012762 0.79 4.120 0.00 ¢
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 2
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U-ECA.OUT
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN

STATION INVERT  DEPTH W.S. Q VEL VEL ENERGY ~ SUPER CRITICAL HGT/  BASE/ Zi.  NO AVBPR
ELEV ~ OF FLOW ELEV HEAD  GRD.EL.  ELEV DEPTH DIA ID NO. PIER
L/ELEM SO o ] SF AVE HF ) NORM DEPTH ZR
1070.01 2836.75 4.825 2841.579 391.0 17.70 4.865 2846.444  0.00 5.168 5.50 0.00 0.00 0 0.00
22.99 0.01634 .011978 0.28 4.120 0.00
1093.060 2837.13 5.168 2842.298 391.0 16.87 4.422 2846.720 0.00 5.168 5.50 0.00 0.00 0 0.00
JUNCT STR  0.00000 .017417 0.00 0.00
1093.00 2838.13 5.209 2843.339 299.0 18.80 5.488 2848.827 0.00 4.385 4.50 0.00 0.00 O 0.00
296.50 0.00506 .023118 6.85 4.500 0.00
1389.50 2839.63  10.838 2850.468 299.0 18.80 5.488 2855.956 0.00 4,385 4.50 0.00 0.00 O 0.00
JUNCT STR  0.10000 0.00
1394.50 2840.13 2.787 2842.917 289.0 30.92 14.841 2857.758 0.00 3.963 4.00 0.00 0.00 0 0.00
237.50 0.06042 .055460 13.17 2.752 0.00
1632.00 2854.48 2.908 2857.388 289.0 29.54 13.545 2870.933 0.00 3.963 4.00 0.00 0.00 0 0.00
70.99 0.06262 .050304 3.57 2.716 0.00
1702.99 2858.93 3.014 2861.939 289.0 28.45 12.566 2874.505 0.00 3.963 4.00 0.00 0.00 0 0.00
59.01 0.06262 .045764 2.70 2.716 0.00
1762.00 2862.62 3.162 2865.782 289.0 27.12 11.424 2877.206 0.00 3.963 4.00 0.00 0.00 0 0.00
15.82 0.04917 .043162 0.68 2.986 0.00
1777.82 2863.40 3.178 2866.576 289.0 26.99 11.311 2877.887 0.00 3.963 4.00 0.00 0.00 O 0.00
105.18 0.04917 .041003 4.31 2.986 0.00
1883.00 2868.57 3.347 2871.917 289.0 25.73 10.284 2882.201 0.00 3.963 4.00 0.00 0.00 O 0.00
7.31 0.04927 .038901 0.28 2.984 0.00
1890.31 2868.93 3.364 2872.294 289.0 25.62 10.189 2882.483 0.00 3.963 4.00 06.00 0.00 O 0.00
60.57 0.04927 .037325 2.26 2.984 0.00 £
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 3
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
STATION INVERT  DEPTH W.S. o] VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ ZL.  NO AVBPR
ELEV  OF FLOW ELEV HEAD  GRD.EL.  ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
1950.88 2871.91 3.567 2875.481 289.0 24.42 9.262 2884.743 0.00 3.963 4.00 0.00 0.00 0 0.00
41.12 0.04927 .035621 1.46 2.984 0.00
1992.00 2873.94 3.848 2877.788 289.0 23.29 8.421 2886.209 0.00 3.963 4.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .037623 0.00 0.00
1992.00 2873.94 3.074 2877.014 269.0 25.96 10.465 2887.479 0.00 3.951 4.00 0.00 0.00 O 0.00
13.53 0.04913 .039592 0.54 2.820 0.00
2005.53 2874.61 3.096 2877.701 269.0 25.77 10.311 2888.012 0.00 3.951 4.00 0.00 0.00 O 0.00
66.47 0.04913 .037405 2.49 2.820 0.00
2072.00 2877.87 3.254 2881.124 269.0  24.57 9.373 2890.497 0.00 3.951 4.00 0.00 0.00 © 0.00
39.34 0.04884 .034253 1.35 2.826 0.00
2111.34 2879.79 3.404 2883.196 269.0 23.60 8.650 2891.846 0.00 3.951 4.00 0.00 0.00 0 0.00
33.77 0.04884 .031859 1.08 2.826 0.00
2145.11 2881.44 3.617 2885.058 269.0 22.50 7.864 2892.922 0.00 3.951 4.00 0.00 0.00 © 0.00
21.8% 0.04884 .031405 0.69 2.826 0.00
2167.00 2882.51 3.951 2886.461 269.0 21.45 7.148 2893.609 0.00 3.951 4.00 0.00 0.00 O© 0.00
2.99 0.02789 .033326 0.10 4.000 0.00
2169.99 2882.59 4.000 2886.594 269.0 21.41 7.116 2893.710 0.00 3.951 4.00 0.00 0.00 O 0.00
92.01 0.02789 .034835 3.21 4.000 0.00
2262.00 2885.16 5.005 2850.165 269.0 21.41 7.116 289%7.281 0.00 3.951 4.00 0.00 0.06 0 0.00
JUNCT STR  0.00000 .028529 0.00 0.00
2262.00 2885.16 9.449 2894.609 213.0 16.95 4.461 2899.070 0.00 3.879 4.00 0.00 0.00 0 0.00
160.00 0.02275 .021988 3.52 3.220 0.00 $
LICENSEE: SLATER HANIFAN GROUP FO515pP PAGE 4
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
STATION INVERT  DEPTH w.s. Q VEL VEL ENERGY ~ SUPER CRITICAL HGT/  BASE/ ZL NO AVBPR
ELEV ~ OF FLOW ELEV HEAD  GRD.EL.  ELEV DEPTH DIA ID NO. PIER
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U-ECA.QUT

L/ELEMW SO N
2422.00 2888.80 9.550 2898.350 213.0 16.95 4.461 2902.811 0.00 3.879 4.00 0.00 0.00 o] 0.00
JUNCT STR 0.00000 .021680 0.00 0.00
2422.00 2888.80 9.791 2898.591 210.0 16.71 4.337 2902.928 0.00 3.872 4.00 0.00 0.00 0 0.00
398.00 0.03601 .021373 8.51 2.633 0.00
2820.00 2903.13 4.184 2907.314 210.0 16.71 4.337 2911.651 0.00 3.872 4.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .014412 0.00 0.00
2820.00 2903.13 8.490 2911.620 124.0 9.87 1.512 2913.132 0.00 3.345 4.00 0.00 0.00 O 0.00
184.00 0.03087 .007452 1.37 1.980 0.00
3004.00 2908.81 4.556 2913.366 124.0 9.87 1.512 2914.878 0.00 3.345 4.00 0.00 0.00 O 0.00
JUNCT STR  0.00000 . 004432 0.00 0.00
3004.00 2908.81 6.213 2915.023 54.0 4.30 0.287 2915.316 0.00 2.209 4.00 0.00 0.00 0 0.00
20.00 0.09550 .001413 0.03 0.941 0.00
3024.00 2910.72 4.346 2915.066 54.0 4.30 0.287 2915.353 0.00 2.209 4.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 .001020 0.00 0.00
3024.00 2910.72 4.665 2915.385 36.0 2.86 0.127 2915.512 0.00 1.787 4.00 0.00 0.00 0 0.00
14.23 0.04750 .000624 0.01 0.915 .00
3038.23 2911.40 4_.000 2915.396 36.0 2.86 0.127 2915.523 0.00 1.787 4.00 0.00 0.00 O 0.00
7.61 0.04750 .000585 0.00 0.915 0.00
3045.84 2911.76 3.629 2915.387 36.0 3.00 0.140 2915.527 0.00 1.787 4.00 0.00 0.00 O 0.00
4.31 0.04750 .000569 0.00 0.915 0.00
3050.15 2911.96 3.413 2915.375 36.0 3.15 0.154 2915.529 0.00 1.787 4.00 0.00 0.06 © 0.00
3.44 0.04750 .000615 0.00 0.915 0.00 *
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 5
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
STATION INVERT  DEPTH Ww.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ ZL NO AVBPR
ELEV ~ OF FLOW ELEV HEAD  GRD.EL.  ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
3053.59 2912.13 3.236 2915.362 36.0 3.31 0.170 2915.532 0.00 1.787 4.00 0.00 0.00 0O 0.00
2.97 0.04750 . 000677 0.00 0.915 0.00
3056.56 2912.27 3.080 2915.347 36.0 3.47 0.187 2915.534 0.00 1.787 4.00 0.00 0.00 o0 0.00
2.60 0.04750 .000751 0.00 0.915 0.00
3059.16 2912.39 2.940 2915.330 36.0 3.64 0.205 2915.535 0.00 1.787 4.00 0.00 0.00 © 0.00
0.84 0.04750 .000808 0.00 0.915 0.00
3060.00 2912.43 2.894 2915.324 36.0 3.70 0.212 2915.536 0.00 1.787 4.00 0.00 0.00 0 0.00¢
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON - TRUNK STORM DRAIN
613.00 .I WX E R
638.76 .
664.52
690.27 LI WCH E R
716.03
741.79
767.55
793.31 I wX R
819.06
844.82 I WCH E R
870.58
896.34 I WCH E R
922.09 I XH E IX
947.85 I WCH E R
973.61 I  WCH E T
999.37
1025.13 IYYYYXH WX
1050.88 I XH R
1076.64 I XH R
1102.40 I XH E R
1128.16 I X E IX
1153.92 I Xw E R
1179.67
1205.43
1231.19
1256.95
1282.71
1308.46
1334.22
1359.98
1385.74
1411.49 X w E X
1437.25 I wx R
1463.01
1488.77
1514.53
1540.28
1566.04
1591.80
1617.56
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1772.11 . I WX E
1797.86 . I WX £

mm

w
D
S
=3
N
@
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9]
NI X
xXxXm

2823.35 2832.66 2841.97 2851.27 2860.58 2869.89 2879.20 2888.51 2897.81 2907.12 2916.43
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CRITICAL DEPTH

WATER SURFACE ELEVATION

HEIGHT OF CHANNEL

ENERGY GRADE LINE

CURVES CROSSING OVER

BRIDGE ENTRANCE OR EXIT

WALL ENTRANCE OR EXIT
TIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%
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T1 SKYE CANYON INFRASTRUCTURE - PHASE 2 ADDENDUM (Hualapai Evaluation)

T2 BY OLYMPIA COMPANIES

T3 HUALAPAI WAY (SOUTH) - TRUNK STORM DRAIN
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HUS-MAIN.OUT
¥
DATE: 6/14/2017

TIME: 16:12
FO515p
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE zL ZROINV YD) Y Y3 Y@ Y)Y Y6 Y@ Y Y Yo
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
cb 18 4 1.50
cb 24 4 2.00
CcD 30 4 2.50
(@] 36 4 3.00
@] 42 4 3.50
CD 48 4 4.00
FO515pP PAGE NO 3
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
SKYE CANYON INFRASTRUCTURE - PHASE 2 ADDENDUM (HuaTlapai Evaluation)
HEADING LINE NO 2 IS -
BY OLYMPIA COMPANIES
HEADING LINE NO 3 IS -
HUALAPAI WAY (SOUTH) - TRUNK STORM DRAIN [
FO515P PAGE NO 2
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA  STATION INVERT SECT W S ELEV
1000.00 2833.01 48 2835.46
ELEMENT NO 2 IS A REACH * = ®
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1062.00 2836.24 48 0.013 0.00 0.00 45.00 1
ELEMENT NO 3 IS A JUNCTION * ® ® ® ® * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3  PHI 4
1062.00 2836.74 42 36 0 0.013 30.0 0.0 2837.24 0.00 45.00 0.00
ELEMENT NO 4 IS A REACH * ® ®
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1309.00 2837.97 42 0.013 0.00 0.00 0.00 1
ELEMENT NO 5 IS A JUNCTION ® * * ® ® ® =
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3  PHI 4
1309.00 2839.47 24 36 0 0.013 42.5 0.0 2838.50 0.00 80.00 0.00
ELEMENT NO 6 IS A REACH * ® *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1699.00 2841.42 24 0.013 0.00 0.00 45.00 1
ELEMENT NO 7 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
1699.00 2841.42 24 0.00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
#% WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC $
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 1
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 ADDENDUM (Hualapai Evaluation)
BY OLYMPIA COMPANIES
HUALAPAI WAY (SOUTH) - TRUNK STORM DRAIN
STATION INVERT  DEPTH W.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ ZL  NO AVBPR
ELEV ~ OF FLOW ELEV HEAD  GRD.EL.  ELEV DEPTH DIA ID NO. PIER
L/ELEM S0 SF AVE HF NORM DEPTH ZR
1000.00 2833.01 1.712 2834.722 88.5 17.24 4.614 2839.336 0.00 2.852 4.00 0.00 0.00 0 0.00
1.30 0.05210 .026013 0.03 1.420 0.00
1001.30 2833.08 1.717 2834.794 88.5 17.16 4.573 2839.367 0.00 2.852 4.00 0.00 0.00 0 0.00
12.68 0.05210 .024284 0.31 1.420 0.00
1013.98 2833.74 1.780 2835.518 88.5 16.36 4,158 2839.676 0.00 2.852 4.00 0.00 0.00 0 0.00
10.11 0.05210 .021344 0.22 1.420 0.00
1024.09 2834.26 1.847 2836.112 88.5 15.60 3.780 2839.892 0.00 2.852 4.00 0.00 0.00 0 0.00
8.24 0.05210 .018771 0.15 1.420 0.00
1032.33 2834.69 1.916 2836.610 88.5 14.88 3.436 2840.046 0.00 2.852 4.00 0.00 0.00 0 0.00
6.73 0.05210 .016518 0.11 1.420 0.00
1039.06 2835.05 1.989 2837.034 88.5 14.18 3.123 2840.157 0.00 2.852 4.00 0.00 0.00 0 0.00
5.54 0.05210 .014545 0.08 1.420 0.00
1044.60 2835.33 2.065 2837.398 88.5 13.52 2.840 2840.238 0.00 2.852 4.00 0.00 0.00 0 0.00
4.53 0.05210 .012818 0.06 1.420 0.00
1049.13 2835.57 2.145 2837.715 88.5 12.89 2.581 2840.296 0.00 2.852 4.00 0.00 0.00 0 0.00
3.70 0.05210 . 011306 0.04 1.420 0.00
1052.83 2835.76 2.229 2837.991 88.5 12.29 2.347 2840.338 0.00 2.852 4.00 0.00 0.00 0 0.00
2.95 0.05210 . 009983 0.03 1.420 0.00
1055.78 2835.92 2.318 2838.234 88.5 11.72 2.134 2840.368 0.00 2.852 4.00 0.00 0.00 0 0.00
2.33 0.05210 .008824 0.02 1.420 0.00
1058.11 2836.04 2.411 2838.449 88.5 11.18 1.939 2840.388 0.00 2.852 4.00 0.00 0.00 0 0.00
1.73 0,05210 .007812 0.01 1.420 0.00 4
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STATION

INVERT

ELEV o]

DEPTH
F FLOW

Ww.s.
ELEV

Q Vi

HUS-MAIN.OUT

FO515P
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 ADDENDUM (Hualapai Evaluation)
BY OLYMPIA COMPANIES
HUALAPAT WAY (SOUTH) - TRUNK STORM DRAIN

EL VEL

HEAD

SF

ENERGY
GRD.EL.

SUPER CRITICAL
ELEV DEPTH

DEPTH

HGT/
DIA

BASE/
ID NO.

ZL

PAGE 2

NO AVBPR
PIER

L/ELEM

1059.84
1.22
1061.06
0.71
1061.77
0.23
1062.00
JUNCT STR
00
79
79
22
1243.01
65.07
1308.08
0.92
1309.00
JUNCT STR
1309.00
390.00
1699.00

1062.
35.
1097.
145.

NOTES

SO

2836.13
0.05210
2836.19
0.05210
2836.23
0.05210
2836.24
0.00000
2836.74
0.00498
2836.92
0.00498
2837.64
0.00498
2837.97
0.00498
2837.97
0.00000
2839.47
0.00500
2841.42

HH-

2833.01

1. GLOSSARY
I = INVERT ELEVATION

2.511 2838.

.616 2838.
.729 2838.
.852  2839.
.5353  2840.
.500 2840.
L175 2840,
.987 2840.
.985 2840.
.874 2842,

.954 2844,

638

807

957

092

418

816

344

374

.5

10

88.

88.

88.

58.

58.

58.5

58.

58.

16.

0

16. 5

10.

.66 1.763
-006927
16 1.603
.006153
1.457
.005479
1.324
.004273
0.574
.003357
0.574
.003144
0.632
.003061
0.695
.003167
0.696
.004086
0.403
.005002
0.403

.69

.23

.08

.08

.38

.69

.69

.09

.09

.401
.01
.410
.00
.414
.00
.416
.00
.867
12
.992
.46
.448
.20
.647
.00
.651
.00
.747
.95
2844.777

.852

.00

.00 .852

.00 .852

.00 .396

.00 .396

.00 .396

.00 .396

.00 .396

.00 .442

0.00 1.442

SKYE CANYON INFRASTRUCTURE - PHASE 2 ADDENDUM (Hualapai Evaluation)
BY OLYMPIA COMPANIES
HUALAPAI WAY (SOUTH) - TRUNK STORM DRAIN

2834.19

2835.36

2836.54

o

2837.72

2838.89

TTT
mm

2840.07  2841.25
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STATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%

F I T S (I

CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT

HUS-MAIN.OUT
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Revised Parcel 2.27 Lateral Stub (P4-1.1)




P4-1.1.WSP
0
T1 SKYE CANYON PARCEL 2.27
T2 BY OLYMPIA COMPANIES
T3 EAGLE CANYON LATERAL P4-L1 THRU PARCEL 2.27
SO  1000.002886.16 36 2894.61
R 1029.002887.72 36 .013 38.
JX  1029.002887.93 36 36 .013 3.0 2887.93 90.00
R 1068.002890.02 36 .013 90.
JX  1068.002890.24 36 .013
R 1106.002892.25 36 .013 0.
SH  1106.002892.25 36
cp 18
cb 24

&)

lw]

N

0
SRR DMDDDNDDSDS
COYOYVTUTR R WWNN R
w1 w1 wl v w1 [ 21
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6/1
9:3

k3
DATE:

9/2017
TIME: 7

FO5

P4-L1.0UT

15p

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

PAGE

1

YD) YD) Y3 Y ¥ Y6 Y@ Y@ YO yao®

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE FAR ZR INV
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
o 18 4 1.50
o 24 4 2.00
I 30 4 2.50
o 36 4 3.00
b 2 4 3.50
o 48 4 4.00
I 54 4 4.50
by 60 4 5.00
D 66 4 5.50
e 72 4 6.00
o 78 4 6.50 ¢
FOS15P PAGE NO 3
WATER SURFACE PROFILE -~ TITLE CARD LISTING
HEADING LINE NO 1 IS -
SKYE CANYON PARCEL 2.27
HEADING LINE NO 2 IS -
BY OLYMPIA COMPANIES
HEADING LINE NO 3 IS -
EAGLE CANYON LATERAL P4-L1 THRU PARCEL 2.27 2
FO515p PAGE NO 2
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA STATION INVERT SECT W S ELEV
1000.00 2886.16 36 2894.61
ELEMENT NO 2 IS A REACH * = *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1029.00 2887.72 36 0.013 0.00 0.00 38.00 1
ELEMENT NO 3 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT~1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
1029.00 2887.93 36 36 0 0.013 3.0 0.0 2887.93 0.00 90.00  0.00
ELEMENT NO 4 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1068.00 2890.02 36 0.013 0.00 0.00 90.00 1
ELEMENT NO 5 IS A JUNCTION * * = *® * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI PHI 4
1068.00 2890.24 36 0 0 0.013 0.0 0.0 0.00 0.00 0.00  0.00
ELEMENT NO 6 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1106.00 2892.25 36 0.013 0.00 0.00 ~ 0.00 1
ELEMENT NO 7 IS5 A SYSTEM HEADWORKS * =
U/S DATA STATION INVERT SECT W S ELEV
1106.00 2892.25 36 0.00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
#¥ WARNING NO. 2 *% - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC %
LLICENSEE: SLATER HANIFAN GROUP FO515P PAGE 1
WATER SURFACE PROFILE LISTING
SKYE CANYON PARCEL 2.27
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P4-L1 THRU PARCEL 2.27
STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
1000.00 2886.16  8.450 2894.610 56.0  7.92  0.974 2895.584 0.00  2.427 3.00  0.00 0.00 0 0.00
29.00 0.05379 .007049 0.20 1.247 0.00
1029.00 2887.72  7.265 2894.985 56.0  7.92  0.974 2895.959 0.00  2.427 3.00 0.00 0.00 0 0.00
JUNCT STR  0.00000 . 006681 0.00 0.00
1029.00 2887.93  7.259 2895.189 53,0  7.50  0.873 2896.062 0.00  2.366 3,00 0.00 0.00 0 0.00
39.00 0.05359 .006314 0.25 1.211 0.00
1068.00 2890.02  5.718 2895.738 53.0 7.50  0.873 2896.611 0.00  2.366 3.00  0.00 0.00 0 0.00
JUNCT STR  0.00000 .006314 0.00 0.00
1068.00 2890.24  5.408 2895.738 53.0 7.50  0.873 2896.611 0.00  2.366 3,00 0.00 0.00 0 0.00
38.00 0.05289 .006314 0.24 1.215 0.00
1106.00 2892.25  3.771 2896.021 53.0  7.50 ©0.873 2896.894 0.00  2.366 3.00 0.00 0.00 O 0.00%
SKYE CANYON PARCEL 2.27
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P4-L1 THRU PARCEL 2.27
1000.00 .1 c H W E R
1002.16 .
1004.33
1006.49
1008. 65
1010.82
1012.98
1015.14
1017.31
1019.47

Page 1




2886.16 2887.23 2888.31 2889.38 2890.45

OTES

LOSSARY

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
= WALL ENTRANCE OR EXIT
2. STATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%
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Fagle Canyon Avenue Laterals (PSB-L1&L.2, P6-1.1&1.2)




P5B-L1.WSP
0
T1 SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
T2 BY OLYMPIA COMPANIES
T3 EAGLE CANYON LATERAL P5B-L1
SO 1000.002842.63 18 2850.47
R 1028.002845.39 18 .013
SH 1028.002845.39 18

(@)

o

n

0]
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pP5B-L1.0UT

¢
DATE: 6/14/2017
6: 8

TIME: 1
FO515P
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV G Y(D) Y(2) Y(3) Y@ Y YE) Y Y@ Y9 Yo
CODE NO  TYPE PIERS WIDTH DIAMETER WIDTH DROP
D 18 4 1.50
D 24 4 2.00
cb 30 4 2.50
(e} 36 4 3.00
cb 42 4 3.50
cb 48 4 4.00
D 54 4 4.50
D 60 4 5.00
D 66 4 5.50
D 72 4 6.00
cD 78 4 6.50 k)
FOS515pP PAGE NO 3

WATER SURFACE PROFILE - TITLE CARD LISTING

HEADING LINE NO 1 IS -
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)

HEADING LINE NO 2 IS -
BY OLYMPIA COMPANIES

HEADING LINE NO 3 IS -

EAGLE CANYON LATERAL P5B-L1 2
FO515vP PAGE NO 2

WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA STATION INVERT SECT W S ELEV
1000.00 2842.63 18 2850.47
ELEMENT NO 2 IS A REACH * * *
U/S DATA STATION INVERT SECT

N RADIUS ANGLE ANG PT MAN H
1028.00 2845.39 18 0.013 0.00 0.00 45.00

1
ELEMENT NO 3 IS A SYSTEM HEADWORKS * *
U/S DATA STATION INVERT SECT W S ELEV
1028.00 2845.39 18 0.00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
*% WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THANOOR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC %
FOS15p P,

L.ICENSEE: SLATER HANIFAN GROUP AGE 1

WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P5B-L1

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO F AVE HF NORM DEPTH ZR

1000.00 2842.63 7.840 2850.470 5.0 2.83 0.124 2850.594 0.00 0.860 1.50 0.00 0.00 0 0.00
28.00 0.09857 .002266 0.06 0.400 0.00
1028.00 2845.39 5.168 2850.558 5.0 2.83 0.124 2850.682 0.00 0.860 1.50 0.00 0.00 0 0.00%
*% WARNING NO. 22 ** - NO PLOT GENERATED, BAD DATA OR NOT ENOUGH POINTS, 3 OR LESS #

pPage 1




P5B-L2.WSP
0
T1 SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
T2 BY OLYMPIA COMPANIES
T3 EAGLE CANYON LATERAL P5B-L2
SO  1000.002842.63 18 2850.47
R 1028.002845.39 18 .013
SH 1028.002845.39 18

cb 18
ch 24
¢ 30
co 36
cCD 42
CD 48
D 54
cb 60
CD 66
D 72
cb 78

B e e e e
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Page 1
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P5B-L2.0UT

¢
DATE: 6/14/2017
TIME: 16: 9
FO515pP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE zZL ZR INV Y v Y3 Y@ v vEe) v@ Y(8) Y(9 vQ@a0)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

cp 18 4 1.50
cD 24 4 2.00
D 30 4 2.50
[e] 36 4 3.00
cD 42 4 3.50
cD 48 4 4.00
] 54 4 4.50
cD 60 4 5.00
@] 66 4 5.50
cD 72 4 6.00
] 78 4 6.50 $

FO515p PAGE NO 3
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
HEADING LINE NO 2 IS -
BY OLYMPIA COMPANIES
HEADING LINE NO 3 IS -

EAGLE CANYON LATERAL P5B~L2 2
FOS515pP PAGE NO 2

WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 1 IS A SYSTEM OQUTLET * * *
U/S DATA STATION INVERT SECT W S ELEV
1000.00 2842.63 18 2850.47
ELEMENT NO 2 IS A REACH * * *
U/S DATA STATION INVERT SECT

N RADIUS ANGLE ANG PT MAN H
1028.00 2845.39 18 0.013 0.00 0.00 45.00 1
ELEMENT NO 3 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
1028.00 2845.39 18 0.00

NO EDIT ERRORS ENCOUNTERED~COMPUTATION IS NOW BEGINNING
#% WARNING NO. 2 ** — WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC ¢
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 1
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P5B-L2

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF ZR
1000.00 2842.63 7.840 2850.470 5.0 2.83 0.124 2850.594 0.00 0.860 1.50 0.00 0.00 0 0.00
28.00 0.09857 .002266 0.06 0.400 0.00
1028.00 2845.39 5.168 2850.558 5.0 2.83 0.124 2850.682 0.00 0.860 1.50 0.00 0.00 0 0.00%

#% WARNING NO. 22 *¥% - NO PLOT GENERATED, BAD DATA OR NOT ENOUGH POINTS, 3 OR LESS #

Page 1




P6-L1.WSP
0
T1 SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
T2 BY OLYMPIA COMPANIES
T3 EAGLE CANYON LATERAL P6-L1
SO 1000.002839.13 42 2843.34
R 1030.002839.30 42 .013 45,
JX  1030.002839.28 36 36 .013 20.5 2839.28 90.00
R 1065.002839.48 36 .013
SH  1065.002839.48 36

b 18
b 24
cd 30
cb 36
D 42
CD 48
D 54
D 60
CD 66
o 72
co 78
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P6-L1.0UT

FO5S15P

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

¢
DATE: 6/14/2017
TIME: 16: 9
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH
D 18 4 1.50
D 24 4 2.00
e} 30 4 2.50
D 36 4 3.00
D 42 4 3.50
D 48 4 4.00
D 54 4 4.50
cD 60 4 5.00
cD 66 4 5.50
D 72 4 6.00
b 78 4 6.50
FOS515

PAGE 1

IV YD) Y YD) Y@ Y() Y Y@ Y YO ydo®
DROP

$
P PAGE NO 3

WATER SURFACE PROFILE - TITLE CARD LISTING

HEADING LINE NO 1 IS -

SKYE CANYON INFRASTRUCTURE - PHASE
HEADING LINE NO 2 IS -

BY OLYMPIA COMPANIES

HEADING LINE NO 3 IS -

2 (UPDATE NO.4)

EAGLE CANYON LATERAL P6-L1 ¢
FOS515¢P PAGE NO 2
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OQUTLET * * *
U/S DATA STATION INVERT SECT W S ELEV
1000.00 2839.13 42 2843.34
ELEMENT NO 2 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1030.00 2839.30 42 0.013 0.00 0.00 45.00 1
ELEMENT NO 3 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
1030.00 2839.28 36 36 0 0.013 20.5 0.0 2839.28 0.00 90.00 0.00

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
‘THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 4 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1065.00 2839.48 36 0.013 0.00 0.00 0.00 1
ELEMENT NO 5 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
1065.00 2839.48 36 0.00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
%% WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC ¥
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 1
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P6-L1
STATION INVERT  DEPTH W.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/ BASE/ ZL  NO AVBPR
ELEV ~ OF FLOW ELEV HEAD  GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF ZR
1000.00 2839.13 4.210 2843.340 54.5 5.66 0.498 2843.838 0.00 2.311 3.50 0.00 0.00 0 0.00
30.00 0.00567 .002934 0.09 2.197 0.00
1030.00 2839.30 4.227 2843.527 54.5 5.66 0.498 2844.025 0.00 2.311 3.50 0.00 0.00 0 0.00
JUNCT STR 0.00000 .002766 0.00 0.00
1030.00 2839.28 4.787 2844.067 34.0 4.81 0.359 2844.426 0.00 1.894 3.00 0.00 0.00 0 0.00
35.00 0.00571 .002599 0.09 1.803 0.00
1065.00 2839.48 4.696 2844.176 34.0 4.81 0.359 2844.535 0.00 1.894 3.00 0.00 0.00 0 0.00¢
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P6-L1
1000.00 I C H W E R
1001.33
1002.65
1003.98
1005.31
1006.63
1007.96
1009.29
1010.61
1011.94
1013.27
1014.59
1015.92
1017.24
1018.57
1019.90
1021.22
1022.55
1023.88
1025.20
1026.53
1027.86
1029.18
1030.51 I C H W E X

pPage 1




P6-L1.0UT
H

1065.00 . I c H W E .
2839.13  2839.67 2840.21 2840.75 2841.29 2841.83 2842,37 2842.91 2843.45 2843.99  2844.53

OTES
LOSSARY

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT
TIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%
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P6-L2.WSP
0
T1 SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
T2 BY OLYMPIA COMPANIES
T3 EAGLE CANYON LATERAL P6-L1
SO  1000.002839.13 42 2843.34
R 1028.002839.49 42 .013 45.
JX  1028.002840.99 24 24 .013 20.5 2840.99 90.00
R 1058.002841.44 24 .013
SH  1058.002841.44 24

cb 18
cb 24
¢ 30
b 36
D 42
CD 48
b 54
cD 60
ch 66
cb 72
chb 78
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¢
DATE: 6/14/2017
TIME: 16: 9

P6~L2.0UT

FO515p

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

PAGE 1

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE zZL ZROINV  Y(L) Y(2) Y(3) Y(4) Yv(5) Yv(6) Y@ Y8 Y vy
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
D 18 4 1.50
cD 24 4 2.00
cD 30 4 2.50
D 36 4 3.00
D 42 4 3.50
cD 48 4 4.00
cD 54 4 4.50
cD 60 4 5.00
cb 66 4 5.50
D 72 4 6.00
D 78 4 6.50 #
FO515pP PAGE NO 3
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 I§ -
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
HEADING LINE NO 2 IS -
BY OLYMPIA COMPANIES
HEADING LINE NO 3 IS -
EAGLE CANYON LATERAL P6-L1 $
FO515pP PAGE NO 2
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA  STATION INVERT SECT W S ELEV
1000.00 2839.13 42 2843.34
ELEMENT NO 2 IS A REACH * ® *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1028.00 2839.49 42 0.013 0.00 0.00 45.00 1
ELEMENT NO 3 IS A JUNCTION * * * * * ® *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3  PHI 4
1028.00 2840.99 24 24 0 0.013 20.5 0.0 2840.99 0.00 90.00 0.00
ELEMENT NO 4 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1058.00 2841.44 24 0.013 0.00 0.00 0.00 1
ELEMENT NO 5 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
1058.00 2841.44 24 0.00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC %
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 1
WATER SURFACE PROFILE LISTING
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P6-L1
STATION INVERT  DEPTH W.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ ZL  NO AVBPR
ELEV  OF FLOW ELEV HEAD  GRD.EL.  ELEV DEPTH DIA ID NO. PIER
L/ELEM S0 SF AVE HF NORM DEPTH ZR
1000.00 2839.13 4.210 2843.340 37.5 3.90 0.236 2843.576 0.00 1.902 3.50 0.00 0.00 O 0.00
28.00 0.01286 .001389 0.04 1.380 0.00
1028.00 2839.49 3.936 2843.426 37.5 3.90 0.236 2843.662 0.00 1.902 3.50 0.00 0.00 0 0.00
JUNCT STR 0.00000 .003518 0.00 0.00
1028.00 2840.99 2.699 2843.689 17.0 5.41 0.455 2844.144 0.00 1.486 2.00 0.00 0.00 0 0.00
30.00 0.01500 .005647 0.17 1.130 0.00
1058.00 2841.44 2.442 2843.882 17.0 5.41 0.455 2844.337 0.00 1.486 2.00 0.00 0.00 O 0.00%
SKYE CANYON INFRASTRUCTURE - PHASE 2 (UPDATE NO.4)
BY OLYMPIA COMPANIES
EAGLE CANYON LATERAL P6-L1
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2839.13  2839.65 2840.17 2840.69 2841.21 2841.73 2842.25 2842.78 2843.30 2843.82  2844.34
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LOSSARY

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
= WALL ENTRANCE OR EXIT
2. STATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%
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APPENDIX E

Reference Material

Technical Drainage Study for Skye Canyon Phase 2 Infrastructure Update No. 3,
by Slater Hanifan Group

Approval Letter
WSPG for Eagle Canyon Storm Drain — U-ECA

Previously Approved Drainage Map
Prior Approved Plans



TECHNICAL DRAINAGE STUDY UPDATE No.3

Skye Canyon
{(Phase 2 Infrastructure)
City of Las Vegas, Nevada

Job No.: OLY1501.001
Date: December 2018

Prepared By:
Slater Hanifan Group, Inc.
5740 8. Arville Street, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

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

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

Assisted by: Erick Mata, E.I




CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM |

i}A’fE

,éafauaty 19 21‘}1?

TO:

Land Davelopment Services
Department of Building & Safety

FROM:
Albert Sung, P.E.

Flood Control Project I
Department of Public/WY

SUBJECT:

| Drainage Study for:
8kye Canyon — Phase 2 Infrastructure

Update # 3

| 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\DS4739F .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 [ FEESPAD
| RECEIVED |REVIEWED| ’ _ FEES paymm:rm #
- 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 & 1/7/2016 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
6" Submittal | 12/15/2016 & | 1/19/2017 See Comments Below $100.00 469104: $100
171712017
TOTAL FEES (LDDRS): | $1,500.00 —

REMARKS: UPDATE #3 revise storm drain system capture and collection points based
upon Parcel development.

5™ Submittal: Update #2 and CCRFCD concurrence received. Revised Memo on 6/21/201 6,
Approved “At Risk”.

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

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

must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District

concurrance.

X

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

Study.

A Flood Control Master Plan Amendment (MPA) shall be updated to reflect the latest Master Plan for the
Skye Canyon Development and approved by the City prior to submitting residential development plans
outside of the shadow of protection from Detention Basin #1 and outside of the limits of the Phase 2

pods.

Detention Basin #1 and the Phase 2 Infrastructure are required to be substantially complete prior to the
final inspection of the first Unit in Phase 2. No Certificate of Occupancy on the houses will be issued until
after the detention basin has been accepted for Substantial Completion by the City.




10.

11.

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 to the
Phase 2 area 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.

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.

Building Permits for onsite developments within Phase 2 will be issued subject 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
Occupancy Permits for any development within Phase 2.

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.

The impacts to existing downstream neighborhoods of the long term discharge from the detention
basin(s) and the Phase 2 developments 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 interim impacts are addressed with Skye Canyon Detention Basin #1. The
proposed interim impact solution was included as a part of the Skye Canyon Detention Basin #1
improvements until the overall Skye Canyon MPU facilities are completed.

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.

The development of Parcel 2.23B, identified as Parcel WML9 on Exhibit E2, drains through the
future park and onto Eagle Canyon (WC10A) near Station 41+00 on Sheet C-03. The roadway plans
shall incorporate the proposed drainage facilities as the 60 cfs will impact the 17-foot sidewalk &
amenity zone. Provide concrete low flow channel connection through the17-foot sidewalk & amenity
zone.

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.

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.

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 ON2-1B discharging directly onto Hualapai
Way without any interim collection. Revise to incorporate interim collection.

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.




12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

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 Veegas Streets & Sanitation Department for their
review and approval prior to the final approval of the subject drainage study.

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.

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
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. Final approval for the
infrastructure study must be obtained prior to final approval of the impacted POD drainage studies.

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 fo the removal of accumulated sediment and
debris and care of the vegetation.”

A numbering system for the manholes and inlets has been provided. It was noted in the response
that the project may be divided into additional phases.

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/S:  T19S/R59E/12
AYS/PBJ AREA  F-12
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N o
Zaq &
100-Year Street Flow Summary w ) Z:3
Uitimate Condition r;l }_ & O 3 2 5
Cross Section SI;SE (Q1c1:; D?:;h Ve(;ﬁ:;ty DxV < 2. m 2. é g
i " e o3
ECA1 4.90 33 0.46 6.1 2.8 Referenced Ultimate Condition Flow Rate Summary — < o ; u
10-Year Street Flow Summary ECAZ 780 ES) 0.62 85 53 - = = L 0 & 3
i it ECAZS 556 a7 0.58 77 37 — - ion Poi a w0 o <
- UI:mat( (':)on:mo: - - A o i - = 2 - - Ultimate Condition Prorated Flow Summary Basin/Concentration Point ID o) ) o9 % 5
Cross Section ope o0 ep! elocity | pov ry Lane - " R ' R d Ultimate Condition Flow Rate Summary Bash Qoo Area Unit Flow WLAA 50 P5) T Sl I Fo I
(LD {1 {fps) (") ECA3D 494 23 0.42 56 24 Concentration Points asn {cfs) {acres) {cis/acre) WL4B X 27 12 Z Wo
EGNTa 240 5 024 26 03 2 ECA3C 294 30 545 60 27 WorAT 5 00 72 WLSA 1039 = 15 | w g
Eont | 050 ! 0% | 13 | 04 ] ECA4 050 | 23 | G&7 | 24 | 14 Basin/Concentration Point 10 | A2 | Owo G WEHAS 8 34 34 Wiss EX] = 5 i O 04
EGH2 0.50 2 0,30 13 04 18 £5NTs 748 7 535 20 038 (s mi) | (et} (cts) WEGNZ 5 PX] 30 WLEB 106 0 14 I Z 38
o L2 ! A €GN | 656 | 25 | 038 | 16 | 08 WCT0A 0.03 80 30 WEGNZ |10 33 30 W7 15 3% 7 . - w -
U2 057 25 0.73 32 74 9 o 5 E Q= WIS » WRRKS - = T WiE e s 55 S &L
AU 057 ] (X 30 20 12 EGN2 50 4 035 18 - WETo8 008 % P Subbasin 150 " WMLIO 5 8 30 DGy
~Todaled 35 Hal Sireets *SHA 2.75 4 033 33 11 Q= WC108 +WL4B + WEGLY - — {cfs] (““":5) i 432"3) TR X ey 55 SCAE - 1=200 FEET g 23
1 Existing Brop Pets Copture Pows 1o miigate Oy Lane oy | 27| 4 | oz | 25 | o7 e e oo7 | 127 o1 e — o = WHLTS T84 5 = OLE
st Hal - - - WNL14 152 59 29
SHAT 375 3 3 25 57 2 et 811 26 109 TOTAL S 14 W2 274 78 £ &
“H2 057 58 .57 38 35 s . WSHAS-A j ‘-? g': Wii§ 164 5% 5 LEGEND =
“HUZB 057 3 0.63 35 39 Q=WCT2+WLEB PWAT s WIS | 017 352 170 WSHAS B L5 = WPFd 57 0 9 1
= odowd a5 Fafl Breeis wesL2 ... TOTAL L] 24 WPES 04 q [ S— BASH! BOUNDARY 5
Wet4 024 485 26 S 2 o 33 WPRKS 20 5 2 PRO-RATED
Q= W14 + WL + WOKV3 + WSKV4 5 WEGN2-8 5 15 30 WEST ROADNAY BASNS FREHIERIIIEN SUBBASIH BOUDARY %
wezo 005 ) P TOTAL ] 21 WEGLT 34 ] B
Q =WPF5 + WMLZ + WSHAS - WEGNGA B 25 30 WESS i3 = 5 “ BASN D w
HEC-RAS Summary Table WC22A s 0.05 67 4 WEGN3-B 2 08 30 WEGD EX] ) T =
. = = Q=WL4A + WLSA +WLES . TOTAL k3 3.3
River Sta Q Total |Min Ch EI|W.S. Elev| Vel Chni | Overbank Left/Right Velocity | Top Width :',szﬁx ﬁ 160 g PRO-RATED SUBBASIS 1D
{cts} { {) {ft's) {ft/sec) {ft} WSHAS Ta B 5
~3800 99 | 297412 | 297474 | 843 | 213213 | 5461 WKV a3 7 7 @ CONCENTRATIGN POKT 1
3900 9 | 295922 | 2080.84 | 843 2131213 5461 WSKV 5 i g -
4000 % | 208432 | 208404 | 843 2131213 64581 s FLOY DEECTION &
4100 | e | 205042 | 206004 | 843 213213 5461 5
4200 99 | 205452 | 295514 | 843 2.13/2.13 8481 FLOBMASTER SECTION 3
4300 99 | 204062 | 205024 | 843 2131213 Bagi 5
4400 | 99 1204472 | 204534 | 844 2130213 54,59
-4500 99 2939.82 | 2940.44 8.43 2.13/2.13 54.61
<4600 | 00 | 203492 | 203554 | 8.4 213213 5459 —
4700 | o8 | 203002 | 203084 | 843 | 213213 8461 | )/ I
-4800 99 292512 2.13/2.13 5461 {

OLYMPIA COMPANIES
SKYE CANYON - PHASE 2 INFRASTRUCTURE UPDATE NO.3
ULTIMATE CONDITION DRAINAGE MAP

DATE: DECEMBER 2016

DRAFTER: ETM

] DESIGNER: ETM

CHECKED: SMJ

SKYE VILLAGE ROAD

] PROJECT RO.

{ 0OLY1501.001
T,

“ERAND TETON DRI

WPFs | SN, S e
- G

—JEXHIBIT E2

SHEET 1 OF 1

; DRAINAGE MAP PER THE MASTER DRAINAGE STUDY UPDATE NO.3. SEE APPENDIX FOR REFERENCE.
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Fiood Control Facility Summary
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LEGEND

FACILITY 1D

SCALE - 17=100"

= HUALAPAT AL

FLOW DIRECTION

- 'L denotes proposed lateral stub

- 'P denotes a propesed facilty

- X denctes an existing facifity

Facility 1D Facility Interim Qqgo | Ultimate Qqoo Comment ™
{cfs) {cfs) .
X0 Existing 5-ft Type CM2 Dis NA NA Provided for 10-yr Flows g
X1 Existing 7.5-ft Type CM2 DI 16 16 18" RCP lateral
X1A Existing 24" RCP 16 16 l|"_"|
X2 Existing 7.5-ft Type CM2 DI 13 13 36" RCP Lateral <€
X2A Existing 36" RCP 56.5 53 [=
X3 Existing 20-ft Sump Drop inlet 39 44.5 36" RCP Lateral (.5 % o
X3A Existing 48" RCP 102 97.5 Jim <
X4 Existing 6' X' RCB NA NA Grand Teton Alignment o r =
P1 Proposed 5-ft Type CM2 Di 2 2 18" RCP lateral l-: =
P1A Proposed 36" RCP 54 79 =z - 9
P1B Proposed 36" RCP 56 81 w|Q =
P1C Proposed 36" RCP 59 84 = a <
P1D Proposed 36" RCP 91 103 | E
P2 (2) Proposed 5-ft Type CM2 Sump Dis 3 3 18" RCP lateral O | » T
P3 (2) Proposed 20-ft Type CM2 Dis 15 26 18" RCP North, 36" RCP South Lateral é é rE)
P3A Proposed 36" RCP 30 52 18" RCP North, 48" RCP South Laterat p- (75
P3B (2) Proposed 20-ft Type CM2 Dis 13 18 = = Z
P3C Proposed 48" RCP 128 126 w |~ E
P3D Proposed 48" RCP 218 212 S (w e
P4 (2) Proposed 5-ft Type CM2 Dls 4 3 18" RCP North, 30" RCP South Lateral T N N
P4A Proposed 48" RCP 262 258 1 <t =
P5 (2) Proposed 7.5-ft Type CM2 Dis 14 5 24" RCP North, 18" RCP South Lateral '>_' E o
P5A Proposed 48" RCP 292 284 w s O
P58 {2) Proposed 5-ft Type CM2 Nuisance Dis Nuisance 5 4 = -
P5C Proposed 54" RCP 292 294 E O 2
P6 (2) Proposed 17.5-ft Type CM2 Sump Dis 51 40 42" RCP laterals >=
PBA Proposed 66" RCP 387.5 375 =
P7 (2) Proposed 5-ft Type CM2 Dis 3 3 18" RCP laterals g
P7A Proposed 36' to 42" RCP Transition 88 84 _ w
P7B (2) Proposed 5-t Type CM2 Dis 2 2 18" RCP Iaieels’ QNest inlet Provided as §
P7C Proposed 42" RCP 90 86 o
P8 (2) Proposed 5-ft Type CM2 Nuisance Dis Nuisanice Nuisance 18" RCP laterals
P8A Proposed 18" RCP Nuisance Nuisance
P9 Proposed 7.5-ft Type CM2 Dis 2 2 18" RCP Lateral
BoA Proposed 36" RCP 62 71 DATE:  DECEMBER 201§
PO9B Proposed 10-ft Type CM2 DIs 2 2 36" RCP Lateral DRAFTER: ETM
P9C Proposed 36" RCP 62 7 _ e ——
Pi1thruP14 {4) Proposed 15-ft Type CM2 DIs Varies Varies Tie into Facility X4
P15 Proposed 7.5-ft Type CM2 Di 20 20 Tie info Facility X4 CHECKED: SOA
P16 Proposed 10-ft Type CM2 DI 2.0 20 Tie into Facitity X4 PRGJECT NO.
P17 Proposed 12.5-t Type CM2 DI 2.0 20 Tie into Facitity X4
L2 Proposed 36" RCP 54 79 0LY1501.001
L3 Proposed 30" RCP 32 19
L5 Proposed 48" RCP 85 38
L6 Proposed 30" RCP 40 40
L7 Proposed 24" RCP 16 16
L8 Proposed 24" RCP 17 17
L9 Proposed 36" RCP 275 24
L10 Proposed 36" RCP 85 81
L12 Proposed 36" RCP 59 67
L13 Proposed 36" RCP 27.5 240

EXHIBIT F
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og ; N e | ( STORM DRAIN NOTES o = il
= T T T P U U AR - \ %A E A sk © wL==:3
1 | . t | X | % \ ) i ] . s L . ~ M L TR e - @ CONSTRUCT TYPE "CM2" DROP INLET (USDCCA STD. DWG. NO. 412.1) T D= z8
[a) / / / ] . i . kS b, / | ! L t H: N . kY I T ] REMOVE EXISTING LATERAL STUB AND CONSTRUCT RCB PLUG == o g g g
nl , P /{SEE SHEET GR-01 THROUGH GR—03 FOR ) / / . i i \. ; ! == ST G0 THROUGH G- 03 PO NN o (SEE DETAIL 5, DRAWING SD-25) < Z m ag 3
ke / / GRADING PLAN / /r ; [ | i , GRADING PLAN \ 0 @ CONSTRUCT 60" TYPE | MANHOLE (USDCCA STD. DWG. NO. 403.1) . | < 2 >g
/ H ~ - -
wl / / / K / / r / / / y. i ! | i \ " - @ CONSTRUCT 60" TYPE Il MANHOLE (USDCCA STD. DWG. NO. 406.1) (= 0 = 3
w / / APN / / , i 1 E I“E SD-12 FOR EGAN CREST N LJ CONSTRUCT 60" TYPE Ill MANHOLE WITH TYPE 1A RISER (USDCCA STD. : w e
i/ 4 £,/ 126-12-000-001/ 5 - / p / H ‘ = !’S DRAIN PLAN AND PROFILE . Lt DWG. NO. 404.1 AND 406.1) I =8
n / / ,/ / P ) s ; / P / P L | T ; T oo (:}:) () CONSTRUCT NOOT TYPE 4 MANHOLE (NDOT STD. PLAN R~4.3.2) g E o
1] / # / ’ N J s, s @ st | ‘ ) } Y @ INSTALL 18" RCP OR WATER QUALITY C905 AS SHOWN ON PROFILES ; llc,l E%
/ g o — b USDCCA STD. DWG. NO. 503.2]
% I (2940’ / / / ~ //@5 — = o - ! 7 : \ j L I(NSTAIJ_ 24" RCP OR WATER Q?JALITY €905 AS SHOWN ON PROFILES ! = HE
-7 /S ) 7 e A 2 g = 4 7 % (USDCCA STD. DWG. NO. 503.2) EZg
S .l ’25_, L e 4'9325#%; o ’ / f i {3) INSTALL 30° RCP (USDCCA STD. DWG. NO. 503.2) ‘ p 2 (23
T — - : ; ;u
4 "ECA" 48+00.97~"\\ <~ INSTALL 36" RCP (USDCCA STD. DWG. NO. 503.2) | ] g g:g
g 2150° LT, [=200 pe 21.50' RT, L=5.0" . OLi
\\(PEB DROP INLET NOTE)\ ~ PR DROP INLET NOTE) @ INSTALL 42" RCP (USDCCA STD. DWG NO. 503.2) . =
= R]w\ = e S o0 - @ INSTALL 54" RGP (USDCCA STD. DWG. NO. 503.2) &
~— = o
w —\w—&‘ﬁl ™ e //— R/ w/ @ INSTALL 60" RCP (USDCCA STD. DWG. NO. 503.2) hed
g T o =
z ! ‘\ ’ % - e — [A] INSTALL 66" RCP (USDCCA STD. DWG. NO. 503.2) =
3 oo — y
il — - —— - - 5400 . % {iB) INSTALL 18" RCP END SECTION (NDOT STD. PLAN R-231) &
\ = = =
8 \ YA \ \ : 5 ~ ’TE/AGL_E_MCANYON _AVENUE - I INSTALL 24 RCP END SECTION (NDOT STD. PLAN R—2.3.1) B
<F o L y 5 - . N i - i . ~ — —(PUBLIC)~— e O | =
. g N X — N ~ e 5 = [ @ INSTALL 30" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
\ i . . s ,‘ Y
= _\____lR/ w___‘_DI e / ] P . ; ) - - . \R/W " <§t (B) WSTALL 36" RCP END SECTION (NDOT STD. PLAN R-2.3:1)
3 i 43 . ; T ~ Y . = === =
AQ "ECA" 48+06.16 // / A I . N B T -~ NG : }\S o INSTALL 42" RCP END SECTION (NDOT STD. PLAN R-2.3.1)
/150 RT, 1=20.0"_¢ / 1 3 e AT
o Ny T — s / ; ; § 5 - 5 Ty . S PIPE PENETRATION (SEE DETAIL 4, DRAWING SD-25) S
4 —~ T 2 A ( 3 . . =N - =
/\\,/ gl = T - = 2 = g - ) ; NN ‘~\\" (21) CONSTRUCT CONCRETE COLLAR (SEE DETALL 2, DRAWING SD-25) 3
— = ~ 4 N g
/ e A g T N i \\ <N @ CONSTRUCT BRICK AND MORTAR PLUG (SEE DETAIL 1, DRAWING SD-25) g
: - = = ! ; RN
o ﬁ g 2 A o ‘{ T - @ INSTALL 48" RCP (USDCCA STD. DWG NO. 503.2)
g [ 5\ — 1'\ N 8 22 NSTALL 48" RCP END SECTION (NDOT STD. PLAN R~2.3.1)
— 126—12-000-001 %
(o] mn‘ i " Bl o @ INSTALL DRIVEWAY (USDCCA STD. DWG NO. 224) .
=0 — ! . | S . s =]
It i naT . L I i S S o (28) CONSTRUCT TYPE "CM" DROP INLET (USDCCA STD. DWG. NO. 422)
< @3 1+~ J i [Sex sHEET GRot THROUGH GR-03FOR | < + _/
0L . S ’ e GRADING PLAN \ 8 7~ ~N
P S = o T NOTES
< <C = - H & s 1. ALL RCP SHALL BE CLASS lll UNLESS OTHERWISE SHOWN.
o SO —L — = ; . 2 1 k
w S T ™~ | ~ ,,‘ T i 2. ALL PIPE LENGTHS ARE MEASURED ALONG PIPE CENTERLINE TO CENTER OF
s \\‘ \* \: - __:;' . R e g s v 1 7 0 MANHOLE OR INSIDE EDGE OF DI OR RCB/RCA. . m
Ui WS SRRl A N b = | i :I"'I 3. ALL DROP INLETS SHALL INCLUDE STORM WATER MANAGEMENT STAMP AND DETAIL : _l
PER USDCCA STD. DWG. NO. 421. B =
4, SEE STRUCTURAL PLANS FOR ADDITIONAL STRUCTURAL DETAILS AND CONNECTIONS. H 3
5. ALL PIPES ARE PUBLICLY MAINTAINED. : [ (=
. 6. ADD SPECIAL INSPECTION REQUIRED FOR PIPE SEGMENTS WITH SACRIFICIAL o n— o‘
2970 CONCRETE. | o
; ; : 2970 . /| 2 |~2%
| : 4 APPROVED FOR CONSTRUCTION E W = ©
i LVVWD WILL HAVE TO BE PRESENT AND VIEW INSTALLATION OF STORM [77) wn
i : DRAIN THAT WILL BE INSTALLED THAT MAY AFFECT THE WATER MAINS 7] L=
- ' = :
2960 T 2960 o =SS
PR = i
g ® ] ?’q ) : LVVWD ENGINEERING SERVICES MANAGER DATE 2 = A |=.|.|
(e 1 g e PROJECT NO. 124568 _J 11 ]
3lg olg - Rio8 = | = 50
2950 Ao 5 5-£8gs 2950 (" DROP_INLET NOTE N < O=F
Nzg,g;\z/lé z|s N":N“ C. = >-|.|.|°
SRS S > Zlg "1 i@ | CAST-IN-PLACE MONOLITHIC POUR WITH WATERSTOP BETWEEN SLAB AND WALLS. i = >0
cl. 8222 DN GmZED . BASE, WALLS AND TOP TO BE CONSTRUCTED WITH WATERSTOPS, CENTER BULB, : < <o
—~— BNl - b == TTE ! -\ OR FLAT STRIP (VINYLEX, GREENSTREAK PLASTIC PRODUCTS OR APPROVED EQUAL). = (&)
2940 —L So|83hb m,|TeZZ2Z20 me \_ T =2
£ ] W AN TR e 2940 r WL
s Thl 2222 EXISTING CRADE AT » 8888 ; (" LEGEND ) E S
— 25|P3nkhb FECA” CENTERLINE g SNg i X .
~ oolfE-en<s< e o L mz-
— s o2 X STORM DRAIN LATERAL # (SEE SHEETS SD—20 THRU SD—24) = < <
—i 3¢ =8 — O
2930 - ~=f = dgzﬂik o 2930 \_ = o i
— oLtz ZZ3 s 88g2 - : I =
e HL|DDS >> > T 5908 \ -
o Efreiii] ([3 SEEY (Eopags s nne,,, T o
t [OSa = 2 = 5 THE PROJECT SITE IS LOCATED WITHIN A FEMA
2920  BBIEERYLS ‘ = BRANAGE STUDY DS-4730A O FE AT THE cTY DESIGNATED Z00E °¥ (QUTSIE THE SO0-TEAR <
S ] S 7 F’ S-2=-8 2920 jﬁ FLOOD PLAIN) ON THE FLOOD INSURANGE RATE w
- | i . n P MAP (FIRM) PANEL: 32(
Sl o e g ah _\\‘\\\ | i GUBERT : gg:f‘z"z’;'s — ‘P’// (2705t ST S 0oL, DATED
RO ce— L e o ] ~ MzZZz3 S ATER, FE. 14167 DATE
Crm— e — ] — e ——— ECA"|CENTERUNE. S| B35 > > \_ J
2910 e A e e ! — =L NBE2Z - %
! R ] T 28 ;;:m‘oéé 2910 NOTE:
| T = _ T e \ az|ME2S
— b N e T T g P e A
118 LF, 36 RCP SDJ — \NTH_{I OTRGE - — .. —_— ™ AND CARE OF VEGETATION. ENT D DERRIS DATE::  8/3/16
© S=—3.09% (PUBLIC) — | — T — T U :
o S pas (el ) — o — ] e DRAFTER: JAS
S ULT 010052 CFS ~——— . B 12900 r- = =
2 — Sl l KEY MAP gy 2 DESIGNER: DAM
184 LF 48" RCP SD —— | ~ .. N N bt EN
® S=1-3.09% (PUBLIC] i —~— —— | | S EAGLE_CANYON z o CHECKED: JSR
INT Q100=128 CFS ! —— g = BYEHE & &
2890 YLT-Q100=126-€FS j 2890 B PROECT NO.
) 308 LF| 48" ReP sp = [ — / 0OLY1501-001
© S=-3.60% (PUBLIC): - =
INT Q]00=218 CFS! 3
ULT Qj00=212 CFS| - J
2880 2880
""" 40 0 40 80
160 LF|48” RCP SDJ
@ S=—2.27% (PUBLIC)
INT Q{00=262 CFS
L3 ULT Q100=258 CFS sl
2870 Py = .
L= ¢ 2870
L i Call
jore
| i : UnderGround. :
47+00 48+00 49+00 50+00 51400 52+00 53400 54+00 55+00 56+00 i 80021250 saotE
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(PER DROP INLET NOTE)
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€905 —L
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*-({’I-SDMH e
60+48.067
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2930 ‘ ! 2930
95/LF 48" RCP SD WITH ELASTOMERIC
JOINT SEALANT PER UDACS SECTION 7
22201, 8. 2.5, ¢ (3) AD 4 SURRY M ELASTOMERIC JOINT SEALANT
l— ENT ALL AROUND @ S=-2.79% =
(PUBLIC)
2920 - INT Q100=262 GFS 2920
5 24 ULT Q100=258 CFS
- 8% _ EXISTING GRADE AT
8 B ~ B "ECA”| CENTERLINE
T o n . 3 g
2910 228 388 = , 2910
=[68<5 £ |S w) - 2R & 122 LF 48"{RCP SD WTH ELASTOMERIC JOINT SEALANT PER UDACS :
|8 ED 2.8 <8 8 B8 - ¥zze FINISH GRADE AT SECTION 2.22.01, B, 2, b, ¢ (3} AND 4" SLURRY ENCASEMENT ALL
rroazz £4 Beg»— =[S 2 lgank / "ECA” CENTERLINE AROUND O B 1% (puBLC)
=4 % == F= D i | I3 NS INT Q100=282 CFS
2900 Zoldsny QuEASZ0 .88 SI8ERY - T e '"foum'%'a‘ s 2900
I L] FEI0822 e =2 z |y o 4o WTH 1" SACRIFICIAL CONCRETE |ON INSIDE DIAMETER OVER STEEL
o e ~o Rtz 3 2 |gle T L 28 i
S~ =k ) uT S| 88 ng m'.;m\z,gi_ 2 a ! o~
T EST S =0n|MN>T o I i o ©
T . — —_— HEL % : NZZ =Z|+ =3 z i i = oo
% — = \gia 5§t= g“zﬂgz__o E Jg Py | -_l N 1= m$
2890 S e o PN o 5 Err T —(z—&% 5232890
\ == .. / LINT =, Z|S . =2 ElA2 o [ o 02
b 3 LA bE|SE kb 2uwFERE0 £ 1 8 BN .
== .. _| BREHERI %E<§Om>> 8. o8 z | T
- 7t 2 AR G 2 g g
i - - $s s =2 3 =]
= oo = Z|+== ¢ ;2>
2880 - _ HERY Bl IEZ0 285 —{ 2880
95 LF 48" RCP S WITH ELASTOMER(C o4 ~. Ie8zz - aE|f<z3
JOINT SEALANT PER UDACS SECTION n ~.|. S e Re<385>
2.22.01, B, 2, b, ¢ {3) AND 4" SLURRY; 3= _8533 IEF:“;;
ENCASEMENT ALL AROUND © S=—4.90% = \1\\ 2l E S
2879 0T ”‘“‘F%BESS SEALANT.PER UDACS SEGTON 22201, 5, 2 ‘%%faé / Y = —P 2670
~PULT Q100=258 CFS<e " " "(5)' pD 4% SLURRY ENCASEMENT ALL % 4
L AROUND © S=—490% (PUBLLC) -
60 LF 48" RCP SD INT Q100=262 CFS
© S=12.27% (PUBLIC == ULT Q100=258 CFS -
2860 INF-af06=262-CFS - e - 2860
==, ULT 'Q100=258 CFS all
109 LF 48" RCP SD WTH ELASTOERIC JOINT SEALANT PER i
UDACS SEETION 2.22.01, B, 2, b, c (3) AND 4" SURRY i
ENCASEUENT ALL AROIND @ S=—4.90% (FLELIC) |’
INT Q100=292 CFS i
2850 A UET uluﬁgﬂmﬂf}. T 2850
WITH 1* SACRIFICIAL CONCRETE ON INSIDE DIAMETER OVER|STEEL 130 LF 48" RCP|SD WITH ELASTOMERIC JOINT SEALANT
UDACS SECTION 2.22.01, B, 2, b, ¢ (3) AND 4" SLURRY
ENCASEMENT ALL AROUND @ S=-6.25% (PUBLIC)
T Gloouzet G
2840 WITH 7" [SACRIFIGIAL CONCRETE ON'INSIDE, DIAMETER OVER STEEL 2840
2830 E 2830
1'
!
56+00 57+00 58+00 59+00 60+00 61+00 62+00 63+00

"E,CA" 63+ 00.00

-

INSTALL 36" RCP (USDCCA STD.
(0 WsTAL 42" ReP (USDCCA STD.
@ INSTALL 54° RCP (USDCCA STD.

@ INSTALL 60" RCP (USDCCA STD.

STORM DRAIN

DWG. NO. 503.2)

DWG. NO. 503.2)

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)

@ CONSTRUCT 60° TYPE Iil MANHOLE (USDCCA STD. DWG. NO. 406.1)

CONSTRUCT 60" TYPE Ill 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.

INSTALL 24" RCP OR WATER QUALITY CS05 AS SHOWN ON PROFILES
(USDCCA STD.

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

DWG. NO. 503.2)

DWG NO. 503.2)

DWG. NO. 503.2)

DWG. NO. 503.2)

INSTALL 86" 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)
@ 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 STD. PLAN R—2.3.1)
@ PIPE PENETRATION (SEE DETAIL 4, DRAWNG SD—25)

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

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

(

CONCRETE.

NOTES ™

5. ALL PIPES ARE PUBLICLY MAINTAINED.

1. ALL RCP SHALL BE CLASS [l UNLESS OTHERWISE SHOWN.

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

3. ALL DROP INLETS SHALL ]NCLUDE STORM WATER MANAGEMENT STAMP AND DETAIL
PER USDCCA STD. DWG.

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

. ADD SFEC!AL INSPECTION REQUIRED FOR PIPE SEGMENTS WITH SACRIFICIAL

__/
=

N/ -

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

AN

LVVWD ENGINEERING SERVICES MANAGER
\ PROJECT NO. 124568

DATE

~

DROP _INLET NOTE

RATION I

CAST—IN—PLACE MONOLITHIC POUR WITH WATERSTDP BETWEEN SLAS AND WALLS.
BASE, WALLS AND TOP TO BE CONSTRUCTED WITH W/
OR FLAT STRIP (VINYLEX, GREENSTREAK PLASTIC PRODUCTS OR APPROVED EQUAL).

IATERSTOPS, CENTER BULB,

AN

G
-

@

NG

LEGEND

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

__J
J

| CERTIFY THAT THIS GRADING PLAN IS IN
P

TECHNICAL

CON WITH
DRAINAGE STUDY DS-4739A ON FILE AT THE OITY
OF LAS VEGAS FORTHE SUBJECT PROJECT

245

\.ERRY SLATER, P.E. 14167 DATE

FLOOD ZONE

THE PROJECT SITE IS LOCATED WITHIN A FEMA
DESIGNATED ZONE X' (OUTSIDE THE 500-YEAR
FLOOD PLAIN) ON THE FLOOD INSURANCE RATE

MAP (FIRM) PANEL: 32003C1750E, DATED
SEPTEMBER 27, 2002

___/

AN

(NOTE

PROPERTY OWNER IS RESPONSIBLE TO MAINTAIN THE BEST MANAGEMENT PRACTICES,

N

FAX (702) 284-5399

GROUP

CONSULTING ENGINEERS & PLANNERS
5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

SLATER
HANIFAN

PHONE (702) 284-5300

IAPP.|

=
APP.
DATE

DATE |BY

DESCRIPTION

NoO.

.NINETY-FIVE. MANAGEMENT.LLC.. .
SKYE CANYON Il PHASE 2
EAGLE CANYON AVENUE PLAN AND PROFILE
"ECA" 56+00.00 TO "ECA" 63+00.00

DATE:  8/3/16

1-702-227-2929

1-800-227-2600

SUCH AS BUT NOT LIMITED TO, THE REMOVAL OF ACCUMULATED SEDIMENT AND DEBRIS
AND CARE OF VEGETATION.
N DRAFTER: JAS
= — .
4 l KEY MAP & € 17\ Joesioner: pau
& 5 2
2 i EAGLE CANYON z° ES CHECKED: JSR
22 AVENUE 2 z
is 2 PROJECT NO. ]
H OLY1501-001

SD-18
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o8 |PRSE i omave AT 20 18, ' Sy, Zslm 22z 2 Qulci==g 8 85BN 382 o890 fhi
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5 X 20° §2|Fz2Re? : 322 i M e <
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11C) D50=8", T=16"  ZEm R ~2° P—
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— _ e~ 1
2910 |— = : 20° 2910 2900 s . 2900 2880 a0 e — 2880 .
21 LF 18" Rep S0~ D50=8", T=16" /I I~ =
© S=-5.00% (PUBLIC) I °° ;f&;';,“@;,_‘.’c) 5" X 2 \ \' &
INT.Qgy =6.5 CFS INT. G = — : RIPRAP_PAD ; g2 = A a
ULT. Qo =18 CFS ULT.Qy =56 CFS i / D50=8" T=16" ‘e 20 A u
\ ST i I Hg \-20 LF 18" RCP D
‘ © 5=1.00% (PUBLIC)
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APPENDIX F

Reference Material

Technical Drainage Study for Skye Canyon Parcel 2.15,
by Slater Hanifan Group

Approval Letter
Developed Condition HEC-1 Analysis
Developed Condition Drainage Map



TECHNICAL DRAINAGE STUDY

Skye Canyon Parcel 2.15
City of Las Vegas, Nevada

Job No.: OLY1607.001
Date: October 2018

Prepared By:
Slater Hanifan Group, Inc.
5740 8. Arville Street, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

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

& pei2aes §
Sy, QVIL S

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

Assisted by: Erick Mata, El




‘CITYOF’LAS VEGAS
INTER-OFFICE MEMGRANDUM

TO: FROM: J’ \
Land Development Services Albert Surtg, P.E. |
Department of Building & Safety Flood Control Projéct Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Skye Canyon Parcel 2.15 Slater Hanifan Group

Cross Streets: | NEC of Egan Crest Dr. & Eagle Canyon Av. | Section 12, LLC / Ninety-Five Mangt.
File Number: | F:\Depot\DSMemos\DS4840B-Rev.doc Bart Anderson, P.E., DevCo

Parcel Number: | 126-12-000-001
Zoning Action: | TMP-66276

FEMA Flood Zone | YES NO X
Proposed Storm Drain | YES NO X
“HISTORY . | - DATE . | - DATE - E
SRR RECEIVED REVIEWED R i .aYment Trn#
1% Submittal 10/31/2016 | 11/22/2016 Not Approved $4OO OO 463801: $400
2" Submittal | 12/21/2016 1/9/2017 Conditional Approval $400.00 | 469700: $400
Revised 1/23/2017 1/23/2017 See Comments Below N/C N/C
TOTAL FEES (LDDRS): | $800.00 o

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

is approved subject to conformance to all City standards and the following conditions:
must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
X is conditionally approved subject to Comment #5 below:

All Onsite Skye Canyon Phase 2 Developments such as Parcel 2.xx series are allowed to proceed
with the following conditions:

1. Per the response to previous Comment #1, the developer/engineer has elected to construct the
ultimate Detention Basin 1 for adequate flood protection of the Phase 2 Developments.

2. No Certificate of Occupancy on the houses will be issued until after the detention basin has been
accepted for Substantial Completion by the City of Las Vegas (with the Notice of Substantial
Completion by Public Works Department).

3. The Developer provides a bond for the detention basin now, showing good faith that the Developer's
intentions are to get started with the final detention basin as soon as permitting allows.

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

4. All roadways and flood control facilities as proposed and approved in Skye Canyon Phase 2
Infrastructures must be substantially constructed prior to the issuance of building permits for the
subject development.




Grading Plans G-7 and G-8: Revise the proposed hump in the entrance Skyestar Street to “4.10
HP” at the center of the entrance driveway.

All drainage easements must be public drainage easements to be privately maintained and common
lots to be labeled on the grading plans and to be dedicated as such in the final map.

. The engineer must provide a table on the grading plans that shows a quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected.

Private streets must be public drainage easements. Provide a note on the grading plans: “Note: All
private streets are P.U.E., Public Sewer Easements and Public Drainage Easements to be privately
maintained by HOA”.

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

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

water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent”
to discharge that certifies a stormwater poliution 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/12

AREA  F-12
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* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
JUN 1998 *
VERSION 4.1 *

* RUN DATE

040CT16 TIME 15:29:59 =

INPUT
LINE

NO.
21

35

40

XXX

XOOOKKX XXX

XXX

DEV

KR XX K KX
XX E XX
KX K XX

XXX X0KXX

XXX XX

S KX XX § =

U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

DAVIS, CALIFORNIA 35616
(916) 756-1104

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

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

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERTES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE ID...es.n Tovwunve 2 P 4., Seriennn 6
ZDTAGRAM
1 hs] SLATER HANIFAN GROUP
2 ID SKYE CANYON PARCEL 2.15
3 D DEVELOPED CONDITION
4 1D
5 D RETURN PERIOD ~-~--—= 100-YR & 10-YR
6 D DISTRIBUTION -~ -— G-HOUR SDN3
7 1D PROJECT NO. - ~-- OLY1607.001
8 i} FILENAME -~- -~ DEV,H1
9 ip DATE -———--~ -~ 10/04/2016
10 s} MODELED BY ~—m—n—==== ETM™
11 ip
12 D PRECIPITATION STORM EVENT RATIOS
13 ID STORM EVENT RATIO
14 D 10-YR 0.56
15 D 100~YR 1
16 ip
17 IT 5 0 0 300
18 I0 5 0 0
19 IN 5 0 0
20 IR PREC 1.00 0.56
21 KK ONL
22 KM  DEVELOPED ONSITE BASIN
23 BA 0.0084
24 PB 3.00
25 pPC 0 0.020 0.057 0.070 0.087 0.108
26 pC  0.130 0.130 0.130 0.133 0.140 0.142
27 pc  0.190 0.197 0.199 0.200 0.201 0.204
28 pc  0.251 0.256 0.270 0.278 0.281 0.283
29 pC  0.499 0.590 0.710 0.744 0.78L 0.812
30 pC  0.860 0.868 0.876 0.888 0.910 0.926
31 pCc  0.982 0.985 0.987 0.989 0.99%0 0.993
32 PC  0.998 0.999
33 LS Q 92.0
34 up 0.080
35 KK ON2
36 KM  DEVELOPED ONSITE BASIN
37 BA  .0177
38 LS 0 92.0
39 up  0.097
40 KK DUMMY
41 KM COMBINE ON1 AND ON2
42 HC 2
43 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING
(.) CONNECTOR
ON1

DUMM; ...... e

(-~->) DIVERSION OR PUMP FLOW

page 1

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

[=lelolololole)

P | J 9
124 0.130 0.130
148 0.158 0.172
214 0.229 0.241
295 0.322  0.352
819 0.835 0.851
937  0.950 0.970
993  0.994 0.995

1.OSS RATE:GREEN AND AMPT INFILTRATION

QOOQOOO

PAGE 1




DEV

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

JUN

VERSION 4.1

040CT16 TIME  15:29:59

SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.15
DEVELOPED CONDITION

RETURN PERIOD -

DISTRIBUTION - ~ 6-HOUR SDN3
PROJECT NO. - 0LY1607.001
FILENAME —— - DEV.H1
DATE —==m--= - 10/04/2016
MODELED BY —————=--~— ETM

PRECIPITATION STORM EVENT RATIOS

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

100-YR & 10-YR

STORM EVENT RATIO
10-YR 0.58
100-¥YR 1
18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 0. STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER: OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
L ENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
ap MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .56
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .56
HYDROGRAPH AT
+ ON1 .0L 1 FLOW 17, 8.
TIME 3.50 3.50
HYDROGRAPH AT
+ ON2 .02 1 FLOW 34. 16.
TIME 3.50 3.50
2 COMBINED AT
+ DUMMY .03 1 FLOW 50. 23.
TIME 3.50 3.50

wEE

*%% NORMAL END OF HEC-1

Page 2




I

cfs (Facilty P4) + 20 ofs (Facity "L6 Bypass)

s

ECA3c
(Q= 13 cfs (Facilty PS5 Bypass) + 22 cfs (Facility
P1 Bypass)

4.94 35 0.47

ECA3d
(Q=13cfs (Facillty PS5 Bypass) +22 cfs (Faciity
P1 Bypass) +2 cfs (14EAGL2)

4.94 37 0.47

*Referenced from the Skye Canyon Phase 2 hfrastructure Study
** Referenced fromthe Skye Canyon Phase 2 Infrastructure Update No.3 Study

14 |
Developed Condition Flow Rate Summary

3 i Area Qqoo Qqo
Basin/Concentration Point ID (ac) (cfs) (cfs)
ON1 5.4 17 8
ON2 11.4 34 16
**WEGN2 2.1 6 3
*EAGL2 1.9 74 4

*Referenced fromthe Skye Canyon Phase 2 Infrastructure Study

Developed Condition Prorated Flow Summary

Qo0 Area Unit Flow

Basie (cfs) (acres) (cfe/acre)
**WEGN2 6 2.10 239,

K Qqoo Area Unit Flow

Bubbaen (cfs) (acres) (cfs/acre)
WEGN2-A 2 0.60 29
WEGN2-B 4 1.50 29

TOTAL 6 2.10
“Referenced fromthe Skye Canyon Phase 2 kfrastructure Update No.3 Study

shafsi\data\oly1607-001 skye canyon parcel 2.15\drainage\technical study\addendum\fiqures\oly1B07.001 tds addi exh e developed mop.dwg 12/21/2016 11:34 AM Erick Mata

**Referenced fromthe Skye Canyon Phase 2 Infrastructure Update No 3 Study

-EGAN CREST DRIVE

9| *WEGN2

LEGEND - 4 Leg
BB BASIN BOUNDARY 14 < o o 2 %
BASIN ID mu_:zgﬁ
< 5
L2054t
PRO-RATED Q<
UIRRNANEED  gyBBASIN BOUNDARY << td
12}
PRO-RATED SUBBASIN ID NnITO % <
w g
: o 0 —»  FLOW DIRECTION I 25
CONCENTRATION POINT (Gl
SCALE - 17=80" FEET E 28
FLOWMASTER EECTION —— o b 5
=Z 43
FACILITY ID l 5 g %
i S &
NOTE: PHASE 2 INFRASTRUCTURE UPDATE NO.3 ONLY | oy crey  sToRw DRAIN FLOW 2 ;u
USED TO CHECK PERIMETER STREET FLOW DEPTHS. ALL XX CF§ SURFACEIFLOW 8 g %

STORM DRAIN ANALYSIS HAS BEEN DONE WITH THE

,"E PHASE 2 INFRASTRUCTURE =
A\ | MOST CONSERVATIVE INTERIM CONDITION FLOWS. G CE®  PHASE 2 INFRASTRUCTURE T
I .
e ! k §§
miay ~
!
; 5
I o
i
i 1]
! = o
i
P T 1 —
% : !
N2a z 1 | i \ . §
i A P I e R e e e N G e
n = Ll L i [5)

TIMBERLINE VALLEY AVE

—~T—
SKYE HIGHLANDS ST
®
®
8
s
SKYE FOOTHILLS ST
o

#9
c 9 Ve IT IS NOTED 386.5 CFS IS LARGER THAN THE

NINETY-FIVE MANAGEMENT, LLC.
SKYE CANYON - PARCEL 2.15
DEVELOPED CONDITION DRAINAGE MAP

7 / /a}p | f)~ BELOW 375 CFS; HOWEVER, THE TRUNK STORM
= - U™ DRAIN IN EAGLE CANYON HAD BEEN DESIGNED
. R " 5t | : . ! /] / -, FOR THE LARGER INTERIM CONDITION FLOW OF
e “ ¢ ‘ < W £ (}EJ‘ 387.5 CFS. THEREFORE, THE SYSTEM IS
o/ P4 L7 ; / mey P1 (o CONSIDERED ACCEPTABLE.
EAGLE CANYON AVENUE /f z g;gf/ // // A uﬁw‘ = M .
*;faccss) *EAGL2 23 CFS S ! // / /// 7 f} i 8
- ; = —20 s P2 =3\ > a _H \\ ({ \W%‘_/: P58 P6 &
: AN NN o YT — \\ o Q
X L \ \ i / ﬁf h = @0/] ]\ - & \ . 35CFS 29 CFS _<C
\ A\ I & \ , / // ', // ///f‘ )‘ I < N REFERENCED FROMTHE‘PHAS\EZ‘ \ ECA3b V' p5 2SS 37CES FS 4 (BB%EFCSFszlj
v \ R \ 1/ / /f 7 INFRASTRUCTURE INTERIM CONDITION; BECAUS o (284CFs) “EAGLE CANYON AVENU 284 CFS) e >
A / / THERE IS NO CHANGE BY PROJECT SITE \ \ > w
\ \ / ) ECALC
o Lo 5 / ,' [ ( *L6 ‘ ' . \ Pl =-r§w\ ‘\  (ECA%)  SUMP DI'S HAVE CAPACITY &
(Y P7 E\ J ” / iy T 8 ‘1 | 1 \ \ \ \ \ \\ \\ \ FOR ADDITIONAL 6 CFS (29 %)
\ \ | L/ i FUTURE PARCEL22‘7¢ | \\ (RER \ \ \ LA \ \ \ \ \\ \ \ \ \ CFS VS. 23 CFS BELOW).
DATE: DECEMBER 2016
PHASE 2 INFRASTRUCTURE UPDATE NO.3 ULTIMATE CONDITION FLOWS DRAFTER: ETM
(THE VIEWPORT BELOW HAS BEEN PROVIDED TO SHOW POINT BY POINT COMPARISON TO THE PHASE 2 INFRASTRUCTURE ULTIMATE CONDITION DESIGN, FOR CONFORMANCE ANALYSIS.) pPp—
B : 2 2 & T = o ; CHECKED: SOA
| . . a . . EE 2 2 ; . 2 P / PROJECT NO.
A A OLY1607.
"ECAS P4 L7 i f{acmly P1 oot
EAGLE CANYON AVENUE : = 14 CFS .
17 CES . B2 HER \ (16 CFS) Q
11CFS EAGL2 — e 23CP% S @ S
= (212 CFS) N P5B 2
= BYPASS ol 258 Chg == P2 P6 my |
(126 CFS) SN . % 0]
2 P& #SURFACE FLOW REFERENGED AR?EURU;LxszlE/% L 8 Ny, AR — T
% A3a AS MOST CO s _ B, :
& F%ﬁgv%(gégmzﬁq TSE ULTIMATE CONDITION. e ECA) / p5 “'A‘(za 7o) ~EAGLE CANYON AVENUE : :§4CCF§S) (294 CFS) (375 CFS) §.
4 EOA%) . w
A L6 pETS ) % EXHIBIT E
) SHEE
FUTURE PARCEL 2.27 R




APPENDIX G

Reference Material

Technical Drainage Study for Skye Canyon Parcel 2.23a,
by Slater Hanifan Group

Proposed Condition HEC-1 Analysis
Proposed Condition Drainage Map



TECHNICAL DRAINAGE STUDY

Skye Canyon Parcel 2.23a
City of Las Vegas, Nevada

Job No.: OLY1607.007
Date: May 2017

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

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

% BR12/31/18 §
g VL

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

Assisted by: Erick T. Mata, El
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PR.OUT

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

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 8
VERSION 4.1

RUN DATE  1imayl? TIME 11:08:55

XXHKKXXX XXXXX

XXXX

HKHXE XXX
XX?<§><XX
XXX XX

XXXXXXX XXXXX

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID ... Lo, 20 . 4o 5. 6....... Tovinnn. [ S 9...... 10
*DIAGRAM
1 ID SLATER HANIFAN GROUP
2 D SKYE CANYON PARCEL 2.23a
3 ID DEVELOPED CONDITION
4 ID
5 Ib RETURN PERIOD ------—-— 100-YR & 10-YR
6 D DISTRIBUTION - - 6-HOUR SDN3
7 D PROJECT NO. - 0LY1607.007
8 ID FILENAME ~- - DEV.HL
9 0 DATE ———-=n= - 05/11/2017
10 ID MODELED BY ~-—~----—- SOA
11 Iip
12 1D PRECIPITATION STORM EVENT RATIOS
13 ID STORM EVENT RATIO
14 ID 10-YR 0.56
15 ID 100-YR 1
16 ip
17 IT 5 0 0 300
18 I0 5 0 0
19 IN 5 0 0
20 IR PREC 1.00 0.56
21 KK ON1
22 KM  DEVELOPED ONSITE BASIN
23 BA 0.0181
24 PB 3.00
25 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
26 pC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
27 pC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 pCc  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 pC  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
30 pC  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 pC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
32 PC  0.998 0.999 1
33 LS 0 95.0
34 up  0.103
*
35 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
21 ONL1
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1...‘v.‘.‘.v.uv,\ EEAERAA AT AN AT AR AR A SN R T T A X
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) = * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 = * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET ®
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE  1IMAY17 TIME 11:08:55 * * (916) 756-1104 *
SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.23a
DEVELOPED CONDITION
RETURN PERIOD ------- 100-YrR & 10-YR
DISTRIBUTION ~ - 6-HOUR SDN3
PROJECT NO. - 0LY1607.007
FILENAME -- - DEV.HL
DATE -——---- - 05/11/2017
MODELED BY -—-==m-==- SOA
PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
10-YR 0.56
100-YR 1

Page 1




18 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .56
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN

4

HYDROGRAPH AT

ON1 .02 1

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

PR.OUT

RATIO 1 RATIO 2
1.00 .56

FLOW
TIME

Page 2
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APPENDIX H

Reference Material
Technical Drainage Study for Skye Canyon Parcel 2.28,
by Slater Hanifan Group

Proposed Condition HEC-1 Analysis
Proposed Condition Drainage Map



TECHNICAL DRAINAGE STUDY

Skye Canyon Parcel 2.23
City of Las Vegas, Nevada

Job No.: OLY1709.000
Date: May 2017

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

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

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

Assisted by: Caitlyn Alcantara, El
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FLOOD HYDROGRAPH PACKAGE
JuN 1998
VERSION 4.1

(HEC-1)

* RUN DATE  01MAaYl7 TIME 13:22:57

%

XXXXX

XXX
XXX

XIKEZKX
x
KX XXX

XX X
XXX

PR.OUT

HKXXXX

D 0060004 XXX

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

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND —RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OQUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

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

21

ON1

*

1 HEC-1 INPUT PAGE 1
LINE ID....... looeo.s. 20 3., 4o Sevvinnn [ Tovinnnn 8.iiitn 9.t 10
*DIAGRAM
1 ID SLATER HANIFAN GROUP
2 ID SKYE CANYON PARCEL 2.28
3 D DEVELOPED CONDITION
4 D
5 D RETURN PERIOD ----~== 100-YR & 10-YR
6 ID DISTRIBUTION -- - 6-HOUR SDN3
7 D PROJECT NO. - 0OLY1709.000
8 Ib FILENAME --- ~ DEV.HL
9 ID DATE ~~——-—- - 05/01/2017
10 ID MODELED BY ——————=wo- caa
11 D
12 ID PRECIPITATION STORM EVENT RATIOS
13 ID STORM EVENT RATIO
14 ID 10-YR 0.56
15 ID 100-YR 1
16 1D
17 IT 5 0 0 300
18 I0 5 0 0
19 IN 5 0 0
20 JR PREC 1.00 0.56
21 KK ON1
22 KM  DEVELOPED ONSITE BASIN
23 BA 0.0300
24 PB 3.00
25 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
26 pc  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
27 eCc  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 pCc  0.25L 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 ec 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.85%F 0.856
30 eCc  0.80 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 pC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
32 PC  0.998 0.999 1
33 LS 0 95.0
34 up  0.120
1 35 zz
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

"

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 ® * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
*  RUN DATE 01MAY17 TIME 13:22:57 * * (916) 756-1104 ?

SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.28
DEVELOPED CONDITION

RETURN PERIOD

100-YR & 10-YR

DISTRIBUTION -- - 6-HOUR SDN3

PROJECT NO. - 0LY1709.000

FILENAME -~~ - DEV.H1

DATE -—----~ - 05/01/2017

MODELED BY -—-------- caa
PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
10-YR 0.56
100-YR 1

page 1




PR.OUT

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 6
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .56
HYDROGRAPH AT
+ ON1 .03 1 FLOW
TIME

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

Page 2
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Proposed Condition 100-Year Street Flow Summary
Section Slope Qj00 Depth | Velocity DxV
~ D (%) (cfs) () (fps) LEGEND
4 / 1 6.00 - 0.47 72 34 Proposed Condition Drainage Hydraulic Summary Erer— BASIN BOUNDARY
Proposed Condition Flow Rate Summary =] ’: (Q=0N1) 0.50 065 24 22 Section Qio0 Width Type of Analysis Depth Velocity
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(ac) (cts) (cfs) ) o 20 Weir 095 2.99 4 e 100
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(North Half Street) | > . . :
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Reference Material

Technical Drainage Study for Skye Canyon Parcel 2.29,
by Slater Hanifan Group

Ultimate Condition HEC-1 Analysis
Ultimate Condition Drainage Map
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11411 Southern Highlands Parkway, Suite 300
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ULT.OUT

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

< FLOOD HYDROGRAPH PACKAGE (HEC-1)
* JUN 1998
VERSION 4.1

_—

DAVIS, CALIFORNIA 95616

* RUN DATE  133JUN17 TIME 10:09:07 * (916) 756-1104

XXXXX

XE

XXX
R XX
XXX XX

XHXXXXXX XXXX XXXXX

XX
§><><><><§><

XXX
XXX

XXXXXXX XXX

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID. ..., 1....... AN 3o 4o S [T, Toveunnn [ T 9...... 10
*DIAGRAM
1 D SLATER HANIFAN GROUP
2 ID SKYE CANYON PARCEL 2.29
3 ID ULTIMATE CONDITION
4 ID
5 ID RETURN PERIOD ------- 100-YR & 10-YR
6 ID DISTRIBUTION - -—- 6-HOUR SDN3
7 ID PROJECT NO. --- 0LY1709.000
8 ID FILENAME -- --- ULT.H1
9 D DATE =~=-=--- -—- 05/24/2017
10 D MODELED BY ----——----- AJH
11 ID
12 ID PRECIPITATION STORM EVENT RATIOS
13 ID STORM EVENT RATIO
14 D 10-YR 0.56
15 ID 100-YR 1
16 ID
17 IT 5 0 0 300
18 I0 5 [¢] 0
19 IN 5 0 0
20 JR PREC 1.00 0.56
21 KK ON1-D
22 KM  DEVELOPED ONSITE BASIN
23 BA 0.
24 PB 2.86
25 PC ¢ 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
26 pCc  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
27 pc  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 pc  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 pc  0.499 0.590 0.710 0.744 0.781 0.812 0.81% 0.835 0.851 0.856
30 pc  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
32 pC  0.998  0.999 1
33 LS 0 95.0
34 up  0.107
35 zz
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
21 ON1-D
RUNOFF ALSO COMPUTED AT THIS LOCATION
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * U.S. ARMY CORPS OF ENGINEERS =
* JUN 1998 ® HYDROLOGIC ENGINEERING CENTER ®
* VERSION 4.1 = 609 SECOND STREET =
* = * DAVIS, CALIFORNIA 95616 *
* RUN DATE  13JUN17 TIME 10:09:07 % * (916) 756-~1104 =
SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.29
ULTIMATE CONDITION
RETURN PERIOD ------- 100-YR & 10-YR
DISTRIBUTION - - 6-HOUR SDN3
PROJECT NO. - 0LY1709.000
FILENAME -- - ULT.HL
DATE ----- - 05/24/2017
MODELED BY - -—- AJH
PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
10-YR 0.56
100-YR 1

Page 1




ULT.OoUT

|
\
18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL ‘
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE |
|
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL ‘
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

n (owap wbsen S 43 43
anli palest 6 L Mestes
gHA“{' fso Haws 4QA5+}1LJ.-.\|
Ao Cormyn AV Erse el |
Sk Vo“o\gt Load Spaer Qtmins |
8 from acf/w “s
andicipatel N [ iqf:(ag}ﬁchﬂti
M fo 3({/!;» s et 3
|°<;}S k‘t&‘»\cx w éqya Covysm
. an ')—% s s § Q((“my'—
\]e.uﬂf, peth SHYan dv aia Sygtems |
wpdated -

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

‘
‘
DRAINAGE AREA SQUARE MILES |
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET 1
FLOW CUBIC FEET PER SECOND \
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES L
TEMPERATURE DEGREES FAHRENHELT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .56
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES ‘
TIME TO PEAK IN HOURS |
RATIOS APPLIED TO PRECIPITATION \
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 ‘
1.00 .56 i
I
HYDROGRAPH AT i ‘O‘I M F'; ;}5 "
+ ON1-D .03 1 FLOW » |
Flow witrea e | |
\
‘
‘
\

Page 2
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Ultimate Condition Flow Rate Summal LEGEND
v & Area Qg Qo
Basin/Concentration Point ID (a¢) (cfo) (cfs) [} BASIN BOUNDARY
ON1-D 1743 51 2% PRO-RATED 111
S EmROEED SUBBASIN BOUNDARY
. EXISTING REGIONAL STORM DATE:  JUNET2017
DRAIN FACILITIES ———
N EXISTING LOCAL STORM
> g MEEmEmEE  DRAN FACLTES DESIGNER: AJH
° -
Q“ h (=] PROPOSED LOCAL STORM CHECKED: SOA
Ultimate Condition j Ultimate Condition 100-Year Street Flow Summary Ultimate Condition 10-Year Street Flow Summar, Ultimate Condition Recommended Flood Control Facility Summary DRAIN FACILITIES
f Prorated Flow Summary 1 Section Qo Slope | Depth |Velocity | o\ Section Slope Qg Depth | Velocity | o . [DryLane Facili Total/Approaching Facility Surface/Bypass PROJECT NO.
Y 4 oo | ) (cfs) (%) (" (fps) D ) (cfs) [ (fps) (") m"‘ Facility Description Flow (cfs) Flow (cfs) Flow (cfs) Notes PHASE BOUNDARY LINE OLY1710-000
[ Basin Qi | Area Flow 1 15 0.60 047 23 1.1 Hu2+ 0.57 29 073 32 23 9.0 Q100/Q10 Q100/Q10 Q100/Q10
| {cfs) | facres) | (sacre) Q=0N-Dia) 500 | 032 64 24 Diz | Proposed 14.5 Type CM2 Drop Inlet 9 85 05 0.5 ofs Bypass o D3 BASIN ID
\ ON1-D 51 17.43 29 -5 2 3 0.60 0.54 29 16 Hu28° 0.57 22 0.67 3.0 20 12.0 P1 Proposed 18" RCP % 85 z
/&4 a Area | 100¥r Unit d Q=0N1-Db) + DiBypass 6.00 0.40 6.7 2.7 [FSection & Flow Rate Referenced From Fase 2 irastructure Study (hierm Condfion) Dii___|Proposed 14.5 Type CM2 Drop Inlet 9 8.5 0.5 0.5 cfs Bypass to DI3 PRO—RATED SUBBASIN ID
Subbasin el Flow iy P2 Proposed 24" RCP = 17 >
(cts) | facres) |\ acre)| ECA3b* 42 494 | 049 65 32 E1 Existing 36" RCP = 7 >
—ONI1-D (@) 18 607 29 4 EDI Existing 7.5' Drop Inlet N/A 3 N/A No Flows Revised FLOW DIRECTION
ONT-D (b) 33| 11.36 29 ECA4* 51 050 | 071 33 23 E2 Existing 36" RCP - 30 =
R TOTAL 51 17.43 v a— > D3 Proposed 17' Type CM2 Drop Inlet 34 34 0 1 cfs bypass from DI1 & D2 FLOWMASTER SECTION
\ P4 o P3 Proposed 30" RCP. - 34 -
- 2 o1 097 ) ;092,138 20 EDIZ__| Existing 17.5 Type CM2 Drop et VA 55 VA No Fiows Revsed : i - A
A A 4 E3 Existing 42" RC - 59.5 -
- HU2B* 45 057 | 084 36 30 = e =i
|* Section & Flow Rate Referenced From Phase 2 Study (interim Condition) IEXHIBIT F
SHEET 1 OF 1




APPENDIX J

Reference Material

Technical Drainage Study for Skye Canyon Parcel 2.27,
by Slater Hanifan Group

Developed Condition HEC-1 Analysis
Developed Condition Drainage Map
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5740 S. Arville Street, Suite 216
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Phone: 702-220-6565 = Fax: 702-220-6566

Stanley Okey Amadi, P.E.
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DEV.OUT

*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) = * U.S. ARMY CORPS OF ENGINEERS *
* JUN 98 = = HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 143UN17  TIME 15:40:05 * * (916) 756-1104 *

*

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE 1> T lo...... 2000 3o0..... L Soiiiaa 6....... VRPN 8....... 9., 10
*DIAGRAM
1 I SLATER HANIFAN GROUP
2 1D SKYE CANYON PARCEL 2.27
3 iDp DEVELOPED CONDITION
4 1D
5 ID RETURN PERIOD - - 100-YR & 10-YR
6 1D DISTRIBUTION - - 6-HOUR SDN3
7 1D PROJECT NO. - 0LY1607.005
8 ID FILENAME -~ - DEV.H1
9 b DATE ------ - JUNE 2017
10 D MODELED BY -=~-—--———- ETM
11 D
12 1D PRECIPITATION STORM EVENT RATIOS
13 Ib STORM EVENT RATI
14 0 10-YR 0.56
15 i} 100-YR 1.00
16 1D
17 IiT 5 0 0 300
18 10 5 0 Q
19 IN 5 0 [¢]
20 JR PREC 1.00 0.56
21 KK ONL
22 KM DEVELOPED SITE ENTRY
23 BA 0.0283
24 PB 3.00
25 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
26 pC  0.130 0.130 0.130 0.133 0,140 0.142 0.148 0.158 0.172 0.181
27 pC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 pC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 pc 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
30 pC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 pCc  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
32 PC  0.998 0.999 1
33 LS Q 94.9
34 up 0.146
35 zZz
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<~--) RETURN OF DIVERTED OR PUMPED FLOW
21 ON1
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
lnnnnhn»...»..n:>n:»«-n- HAXT XXX XTI AN SNSRI ARN e e e e S R e

%
* %

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

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

® % %
PR
*

*

RUN DATE 143UN17 TIME 15:40:05

b ook

3
%

E
f

SLATER HANIFAN GROUP
SKYE CANYON PARCEL 2.27
DEVELOPED CONDITION

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

[

PRECIPITATION STORM
STORM EVENT

10~YR

100-YR

100-YrR & 10-YR
6-HOUR SDN3
OLY1607.005
DEV.H1

JUNE 2017

ETM

EVENT RATIOS

Page 1




P

OP!

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

QSCAL 0.

IT HYDROGRAPH TIME DATA

5

IDATE 1 0

ITIME 0000

NQ 300

NDDATE 2 0

NDTIME 0055

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION

FLOW
STORAGE VOLUM

E

SURFACE AREA
TEMPERATURE
Jp MULTI-PLAN OPTION
NPLAN
JR MULTI-RATIO OPTION

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.08 HOURS
24.92 HOURS

SQUARE MILES
INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1

NUMBER OF PLANS

RATIOS OF PRECIPITATION
56

1.00

PEAK FLOW AND STAGE
E

ERATION STATION

HYDROGRAPH AT

ON1

NORMAL END OF HEC-1 ***

AREA

.03

(END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

LOWS IN CUBIC FEET PER SECOND, AREA IN

PLAN

il

TIME TO PEAK IN HOURS

RATIOS APPLIED
RATIO 1 RATIO 2
1.00 .56

FLOW
TIME

DEV.OUT

SQUARE MILES

54 s goree Lle &
o qreeder G 49 Cfs duhupdled
oy Ce. Madker Shidy. S
Do, ko traimage s DS py:
$V, S{'V\,g w&w"sﬂ M M |
15 relscatge - T(VUM(', ke |
L"f.a.,\js\,. mao bne €D ufka(fr(
+v fé/[/&(* AC (owmar - o &
Fenged «ﬁ;w A3
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Amadi

i \oly1607-005 skye canyon parcel 2.27\drainage\technical stud

FUTUR

= BYPASS =

figures\olyl607.005 tds exh e developed mop.dwg 6/14/2017 5:55 PM Stonle;

(124 QFS)

FUTURE

- PARCEL223A |||

BT e
FUTURE
PARCEL 2.21A -

e

T comiomaion,

PARCEL 2.15 .

A

FUTURE

O M

PARCEL 2.29

.

ON1

ToooErEa
=

N LEGEND
| EEmmmmm  BASIN BOUNDARY
-“ BASIN ID
PRO-RATED

HRNNREREER  g);55AGIN BOUNDARY
PRO-RATED SUBBASIN ID
FLOW DIRECTION
CONCENTRATION POINT

@
—_—
0 80 50 FLOWMASTER SECTION
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Developed Condition Flow Rate Summary
. . . Area Q1uo Q1o
Basin/Concentration Point ID
1] nira 1 (30) (CfS) (cfs)
ON1 18.1 53 27
A A AN A AT
Prorated Flow Summary
100-yr Unit
Basin ID ‘Z'f:" (::f:s) Flow
(cfs) (cfs/acre)
ON1 53 18.1 2.9
100-yr Unit
Subbasin ID 2};" (::f:s) Flow
(cf) {cfs/acre)
ON1 (a) 24 8.2 2.9
ON1 (b) 16 5.4 29
ON1 (c) 13 45 2.9
TOTAL 53 18.1

Developed Condition 100-Year Street Flow Summary

Section Slope Q100 Depth | Velocity DxV
ID (%) (cfs) (ft) (fps)
1 3.88 24 0.37 5.7 21
(Q=CP1) 0.77 0.48 27 1.3
2 4.16 16 0.32 5.4 1.7
(Q=CP1) 0.60 0.45 2.2 1.0
3 3.38 53 0.49 56 2.7
(Q=CP1) 0.60 0.62 35 2.2

Developed Condition 100-Year Street Flow Summary
Section Slope Q100 Depth | Velocity DxV
ID (%) (cfs) (ft) (fps)
1 3.88 24 0.37 57 2.1
(Q=cpP1) 0.77 0.48 27 1.3
2 4.16 5 0.32 5.4 1.7
(Q=CP1) 0.60 0.45 2.2 1.0
3 3.38 &3 0.49 5.6 2.7
(Q=cpP1) 0.60 0.62 35 22
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MASTER DRAINAGE STUDY
(UPDATE #3)

Skye Canyon
City of Las Vegas, Nevada

Job No.; OLY1603.000
Date: April 2016

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

Prepared For:
KAG Property, LLC
¢/o Olympia Companies
11411 Southern Highlands Parkway, Suite 300
Las'Vegas, NV 89141
Phone: 702-220-6565 = Fax; 702-220-6566

Steve Jones, P.E.
NV Professional Engineer No. 19638

Assisted By Cameron Bencini, El
Jonathan Recha, El
Adam Black, El




CITY OF LAS VEGAS T
INTER-OFFICE MEMORANDUM  |august1s206

TO: FROM:
Land Development Serwces Oh Sang Kwon, P.E.
Department of Public Works Flood Control Section e
Department of Public Wdrks”
SUBJECT: | Drainage Study for: ' COPIES TO; a
Skye Canyon Master Drainage Study — Update #3 | Slater Hanifan Groyf,~
Cross Streets: Fort Apache Road & Moccasin Road KAG DevelopmentSouth, LLC
_File Number: | F\Depol\DSMemos\DS4420N.doc Bart Anderson, P.E., DevCo
| Parcel Number: | 125-06-001-001 CCRFCD
 Zoning Action: CCPW
FEMAFloodZone | YES NO X NDOT; NV Energy
Proposed Storm Drain | YES X NO PB America, Inc.
_HISTORY | DATE | DATE ~ COMMENTS | REVIEW | FEESPAID
,» | RECEIVED |REVIEWED | , FEES | Transaction #
15" Submittal | 6/22/2010 7/13/2010 Not Approved $1,000.00 | 147216: $1000
2™ Submittal | 9/17/2010 10/4/2010 Not Approved $400.00 | 153788: $400
3 Submittal | 10/15/2011 | 11/14/2011 Not Approved $400.00 | 153788: $400
- 4" Submittal | 2/13/2012 31172012 Conditional Approval $400.00° | 274196: $400
CCRFCD 5/23/2012 5/24/2012 Concurrence Recv'd N/C N/IC
5" Submittal | 9/10/2012 9/19/2012 Conditional Approval N/C N/C
NDOT Comments
6" Submittal | 12/4/2014 | 12/30/2014 Conditional Approval $400.00 | 378889: $400
7" Submittal | 2/17/2015 3/3/12015 Conditional Approval $400.00 | 385987: $400
8" Submittal | 3/16/2015 4/6/2015 See Comments Below $400.00 | 388961: $400
CCRFCD 4/2/2015 4/6/2015 Concurrence Recv'd N/C N/C
9" Submittal | 6/23/2015 7/21/2015 See Comments Below $400.00 | 403025: $400
Revised 8/12/2015 8/12/2015 See Comments Below N/A N/A
Memo
10" Submittal | 10/19/2015 | 11/23/2015 Conditional Approval $400.00 N/A
11" Submittal | 4/19/2016 | 5/16/2016 & | See Comments Below $400.00 | 440941: $400
8/15/2016
TOTAL FEES (LDDRS): | $4,600.00 —

REMARKS: 11" Submittal: Update # 3 — Overall Master Plan Revision of Skye Canyon
development. The proposed size and location of MPU facilities are being changed with the
concept of allowing development without impacting the National Monument.

Skye Canyon Master Drainage Study Update #3 proposes substancial changes to amend the
previously approved Master Plan Amendment (MPA). A new MPA must be submitted to City of
Las Vegas and CCRFCD for approval and shall be adopted by the City of Las Vegas City Council
prior to the final approval of the subject Master Study Update #3.

The City of Las Vegas will not allow further residential development outside of the limits of Phase
2 at this time until the New Master Plan is approved.

10" Submittal - Phase 2 interim impacts.

Revised Memo — National Monument Drainage Impacts




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

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

must be resubmitted or supplemented including the following:

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

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

is conditionally approved subject to Nevada Department of Transportation
concurrence.

x| X X X

is conditionally approved subject to BLM concurrence/approval.

. The overall concept presented in the Master Plan Update #3 for Skye Canyon appears to satisfy the
intent of providing regional connectivity of proposed Master Planned facilities without impacting the
National Monument. Specific Technical Drainage Studies shall be required to address the specific
impacts of each proposed Master Planned facility and the interaction with proposed facilities needed
for each phase of development.

. The Regional Flood Control District has requested that engineering consultants utilize the latest
NRCS soils data as a part of the drainage study parameters. The Master Plan Update shall discuss
the soil data used in the analysis and discuss the impacts on the overall hydraulic analysis. Provide
an updated HEC-1 analysis and address local and MPU facility size modifications, if necessary
based upon the revised Soil Survey data. Update the NRCS soils data in the References (Section 7).
Review and revise Exhibit & Figures accordingly. This needs to be addressed as supplemental
information prior to the MPA approval.

. The Master Plan shall clearly define when the proposed interim facilities will be taken out of service
and the construction of the required MPU facilities. A complete Phasing Plan shall be updated and
approved by the City of Las Vegas and Regional Flood Control prior to the approval of the MPA.

. This Update proposes to construct the Log Cabin Detention Basin #3 with flows that will increase the
runoff volume routed towards the Tule Springs North Environmental Detention Basin (TSNEDB). The
engineer proposes to modify the TSNEDB by removing the orifice plate at the detention basin outfall
pipe to increase the outflow. Detention basin design uses the orifice plate to insure that the basin
outfall remains under inlet control parameters per the HCDDM, Section 1200. Discuss the impact of
removing the orifice plate and provide calculations verifying that the existing outfall will convey the
proposed 78 cfs under inlet control conditions. Discuss the drain time impacts to the TSNEDB and
the impacts to the downstream development. Alternatively, the TSNEDB may need modifications to
meet the HCDDM requirements. This could include the expansion of the TSNEDB basin to increase
the storage volume accordingly or replacement of the TSNEDB outfall. These or other modifications
need to be conceptually addressed as supplemental information prior to the MPA approval.

. The premise of the Master Plan Update #3 for Skye Canyon is to add two (2) new CCRFCD Master
Plan Detention Basins that are located outside of the Skye Canyon development. The City of Las
Vegas is in the process of applying for BLM grants for these detention basin sites. These ultimate
facilities shall be included in the MPA as CCRFCD facilities. The intent of the Detention Basin
(157DB) is to reduce developed flows to maintain the existing condition flow rate in the ultimate
condition and reduce the size of the downstream regional facilities. The intent of the Log Cabin
Detention Basin (DB3) is to reduce developed flows to reduce the size of the downstream regional
facilities that impact the TSNEDB. The concept for the addition of these two detention basins to the
CCRFCD Master Plan is acceptable and will require the submittal of technical studies to refine the
facility parameters. The construction of DB3 shall be the responsibility of the Skye Canyon




10.

11.

12.

13.

14.

15.

16.

17.

development and will be of sufficient size to reduce the flow impacts to development downstream and
ultimately the TSNEDB.

This Master Study notes that drainage study updates for both Phase 1 and Phase 2 to accommodate
the increased system flows impacting these Phases are necessary. A detailed analysis & review of
the required updates will determine the system impacts and if any needed system upgrades are
necessary to maintain HCDDM criteria.

Exhibit 1: The developed condition Exhibit 1 shall be updated to include the coordinated Kyle
Canyon Interchange drainage improvements. The size of the downstream facilities shall be reviewed
based upon the interchange improvements.

Exhibit 1: The developed condition Exhibit 1 shows that a portion of the developed flows will drain
north of Moceasin into the BLM land and the National Monument to mimic existing drainage patterns.
Concentrated flow discharges to the north shall require BLM and National Park Service concurrence.

Exhibit J: The proposed facility 14 that drains from EC18 easterly to the proposed DB3 shall be a
permanent facility meeting the requirements of Title 20 and shall be constructed as a permanent
MPU facility with this development.

Exhibit J: The proposed onsite DB1 & DB2 facilities shall include the collection facilities as a part of
the detention basins areas.

Exhibit J. The proposed changes to DB1 will impact the alignment and size of the ultimate collection
facility that drains to DB1. The proposed facility shall remain an open channel to allow flow
interception from the west in this undeveloped drainage.

The Master Land Use Plan has been provided however, any further changes to the adopted Master
Land Use Plan shall require a complete update to the Master Drainage Study.

A copy of the approved 404 Permit from the Army Corps of Engineers has been provided.

The Phasing Plan for Phase 1 & 2 have addressed the interim condition and associated downstream
impacts to address the impact of the long term discharge from the outfall of the Detention Basin #1.
This includes upgrading the existing storm drain system near the intersection of Brent Lane and Fort
Apache. These improvements have been included in the Detention Basin #1 improvements.

Flood Control requires an interim condition drainage analysis in support of the Phasing Plan that
clearly shows the impacts to each Phase, existing washes, upstream concentration points and the
downstream concentration points. Flood Control needs to make sure that each Phase of
Development is protected during the interim and full build-out of this overall project. The current
Phasing Plan does not adequately address these issues beyond Phase 2.

The interim conditions of the Phasing Plan need to address the impact of the long term discharge
from the outfall of any future detention basins. It is noted that Only Detention Basin #1 has been
reviewed. The technical review of Detention Basin #2 will determine the impacts downstream along
the Iron Mountain Road alignment and/or other needed facilities to mitigate that impact. The provided
Basin Attenuated Outfall Exhibit is only conceptual in nature and is subject to further review as a part
of the technical reviews. Existing flow conditions do not have a drawn out discharge from a detention
basin. This discharge impact must be accounted for in the interim condition without negatively
impacting the existing downstream neighborhoods.

CCRFCD concurrence has previously been provided. A new concurrence for Update #3 shall be
provided from CCRFCD after Conditional Approval by the City of Las Vegas.




18.

19.

CCPW concurrence has previously been provided. A new concurrence for Update #3 shall be
provided from CCPW after Conditional Approval by the City of Las Vegas.

NDOT concurrence has previously been provided. A new concurrence for Update #3 shall be
provided from NDOT after Conditional Approval by the City of Las Vegas.

The following comments are repeated until they are complete:

10.
11.

12.

Please note that the Traffic Study must be approved prior to final approval of the Master Drainage
Study. If the street layout does not match the Master Drainage Study, an update to the Master
Drainage Study must be submitted to address the changes.

Per a meeting held in August 18, 2011 between the developer and the City of Las Vegas, it was
agreed that NV Energy's approval of any proposed drainage facilities within their access easements
(such as the proposed detention basins) must be obtained prior to the final approval of the Master
Drainage Study. Please provide documentation for such approval or acknowledgment.

Please note that any future technical drainage study submittals that differ from the Master Drainage
Study (ie. Changes in pods, infrastructure, flows etc.) will require an update to the Master Drainage
Study and this update must be approved by the City of Las Vegas Flood Control Section prior to final
approval of technical drainage study.

The proposed detention basins will require coordination with the State of Nevada, Division of Water
Resources Dam Safety and will require the State’s approval prior to permitting.

Please note that the proposed 100-year flood protection facilities identified on Exhibit J must be
constructed by the Master Developer as a part of the master planned infrastructure. Technical
drainage studies are required for each phase of the master planned infrastructure improvements.
The technical drainage studies for the infrastructure improvements may be submitted with conditional
approval of this Master Drainage Study. However, final approval for the Master Drainage Study must
be obtained prior to conditional approval of the infrastructure drainage studies.

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

Building permits for the homes within the individual Pod’s will not be issued until construction of the
street and flood control infrastructure around the Pod is substantially complete or interim protection is
provided per the approved technical drainage study.

The design of debris basins at all major culvert entrances to limit the amount of sediment and debris
entering the storm drain facilities will be required in a future infrastructure study.

Please note that all detention basins must be designed per CCRFCD criteria including a low flow
facility around the detention basin.

Please note that all proposed interim facilities must be maintained by the master developer.

Provide a legal description of the proposed detention basins prior to recordation of the parent final
map.

Coordinate the proposed drainage facilities with Sheep Mountain Parkway project. Please contact
Greg McDermott, P.E., at 702-229-2143 to coordinate the proposed drainage facilities.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the approved

master drainage study and attached preliminary grading plan which affect drainage must be
addressed in a Drainage Study Amendment and accepted by the City of Las Vegas Flood Control
Section. Additionally, conditional acceptance of a drainage study is valid for a period of one (1)

4




NOTE:

year. If the proposed construction has not been completed in that time period, the City of Las
Veegas reserves the right to require additional conditions and/or submission and acceptance of a
complete drainage study update prior to further construction of a project.

Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S:  T19S/R60E/6 & 7

Osk/pbj

AREA  G-6,7, & F-12
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Ultimate3-TULEDB.OUT

Jaamans o sEEsEEEREEE rarnex shaaasrasares FOeN
N + N +
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.5. ARMY CORPS OF ENGINEERS #
* JUN 98 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND SYREET *
* * * DAVIS, CALIFORNIA 95616 *
: RUN DATE 12APR16 TIME 1B:43:45 : * (916) 756-1104 *

* B
- EaEEAREE EAkREERERE
X X 000K XXX X
X X X X X XX
X X X X X
000X XXX x XXX X
X X X X X
X X X X X X
X X X00000K X000 200X
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECE (JAN 73), HECLGS, HECIDS, AND HECIKW.
THE DEFINITIONS OF VARIABLES —RTIMP- AND -RTIOR- MAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK— ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LINE Dl 2O 4., PRS- PN T I PN N | SR 10
“DIAGRAM
1 D SLATER HANIFAN GROUP
z I OLYMPIA COMPANIES
3 Iip SKYE CANYON
4 Ip MASTER DRAINAGE STUDY 2016
2 In ULTIMATE DRAINAGE CONDITION — REVISED TO TULE SPRINGS NORTH ENV. DB
0
7 0 RETURN PERIOD —-~---~ 100-YEAR
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29 BA .0
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ultimate3-TULEDB.OUT

HYDROGRAPH AT
+ ON7 01 1 FLOW 14. 13. 13. 12. 12. 12.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ <8 .01 1 FLOW 51. 50. 49. 47. 45, 45.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ RET1A .00 1 FLOW 13. 12. 12. 12. 1. 11.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ RET1B .00 1 FLOW 20. 20. 20. 19. 18. 18.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ RET1C .00 1 FLOW 7. 7. 7. 6. 6. 6.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ 9 .00 1  FLOW 40, 39. 38. 36. 35. 35.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ ONZD .01 1 FLOW 21, 21. 20. 19, 19. 19.
TIME 3.50 3.50 3.50 3.50 3.30 3.50
HYDROGRAPH AT
+ ONSD .00 1 FLOW 8. 8. 8. 8. 7. 7.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ <Pl .01 1 FLOW 29. 29. 28, 27. 26. 26.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ ON3D .00 1 FLOW 7. 7. 7. 7. 7. 7.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED. AT
+ CcP2 .02 1 fFLow 37, 36. 36. 34. 33. 33.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ ON1D .01 1 FLOW 16. 15. 15. 15. 14. 14.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ ON4D .00 1 FLOW 8. 8. 8. 8. 7. 7.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ CcpP3 .01 1 FLOW 24. 23. 23, 22. 21, 21,
TIME 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ cr4 .03 1 FLOW 61, 59. 59. 56. 53. 54.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
4 COMBINED AT
+ CENGCA .08 1 FLow 152. 148. 146, 139. 135. 134,
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ wHLI .03 1 FLOW 55. 54. 53. 51. 50. 49.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WPRKS .00 1 FlLow 5. 5. 5. 4, 4. 4.
TINE 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
+ WC10A .03 1 FLOW 60. 59. 58. 55. 54. 53.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WEGL1 .01 1 FLow 12. 12. 11. 11. 11, 11.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WLAB .01 1 FLOW 27. 26. 26. 25. 24, 24,
TIME 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ ®CI0B .05 1 FLOW 93, 97. 95, 91, 83. 88.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WHL10 .02 1 FLOW 338. 37. 37. 35, 34, 34.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WEGN3 01 1 FLOW 10. 10, 10. 9. 9. 9.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT
+ WML1L .04 1 fFLOwW 81, 79. 78. 74. 72, 71.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
3 COMBINED AT
+ WwC1l 07 1 fFLow 127. 124, 123, 117. 114, 112,
TINE 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT
WC12 W12 1 FLOW 226. 221, 218. 208. 202, 200.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WLEB .02 1 FLOW 30. 29. 29. 28. 27. 26.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WL7 .02 1  FLOW 34. 33. 33. 31. 31. 30.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WML13 .03 1 FLOW 49. 48. 47. 45. 44. 44.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WEGLZ .01 1 FLOW 12. 12. 12. 11. il. 11.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
5 COMBINED AT
+ wc13 .18 1 FLow 352. 343. 339. 323. 315. 311.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WML14 .03 1 FLOw 59. 57. 57. 54. 53. 52.
TIME 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT
+ WLB .03 1 FLOW 48, 47. 46. 44, 43. 42,
TIME 3.58 3.58 3.58 3.58 3.58 3.58
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Ultimate3-TULEDB.OUT
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1618E+02 EXCESS= .0000E+00 OUTFLOW= .1617E+02 BASIN STORAGE= .1593£-03 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RNW130 MANE 1.34 167.60 231.28 1.19 5.00 166.57 230.00 1.19

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3559E+02 EXCESS= ,0000E+00 OUTFLOW= .1559E+02 BASIN STORAGE= .1470E-03 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RNW130 MANE 1.35 164.24 230.78 1.17 5.00 163.32 230.00 1.17

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1531E+02 EXCES5= .0000E+00 OUTFLOW= .1530E+02 BASIN STORAGE= .1586E-03 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCW148 MANE 1.25 748.88 232.19 1.34 5.00 740.43 230.00 1.34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5168E+03 EXCESS= .0000E+00 OUTFLOW= ,S169E+03 BASIN STORAGE=-.1501E+00 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCW148  MANE 1.26 722.12 231.32 1.31 5.00 713.42 230.00 1.31

CONTINUITY SUMMARY (AC-FT) - INFLOW= .S049E+03 EXCESS= .0000E+00 OQUTFLOW= .5050E+03 BASIN STORAGE=-.1503E+00 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCW148 MANE 1.26 708.03 232.15 1.29 5.00 699.27 235.00 1.29

CONTINUITY SUMMARY (AC-FT) - INFLOwW= .4989E+03 EXCESS= .Q000E+00 OUTFLOW= .4990E+03 BASIN STORAGE=-.1503E+00 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCW148 MANE 1.28 654.25 231.81 1.23 5.00 647.81 235,00 1.23

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4752E+403 EXCESS= ,0D00E+00 OUTFLOW= .4753E+03 BASIN STORAGE=-.1507E+00 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCW148 MANE 1.29 627.91 232.33 1.20 5.00 622.92 235.00 1.20

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .4634£+03 EXCESS= ,0000E+00 OUTFLOW= .4635E+03 BASIN STORAGE=-.1509E+00 PERCENT ERROR=

FOR PLAN = 1 RAYIO= .00
RCW148 MANE 1.30 614.33 231.98 1.18 5.00 608.70 235.00 1.18

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4574£+03 EXCESS= .0000E+00 OUTFLOW= .4575E+03 BASIN STORAGE=-.1509£+00 PERCENT ERROR=

#%* NORMAL END OF HEC-1 ##+%
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APPENDIX L

Electronic Copy of Study (CD)



APPENDIX M

Revised Storm Drain Plan & Profile Sheets



