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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon — Phase 3B, 3C Infrastructure Date: September 2018
Location of Development: a) Descriptive (Cross Streets): North/South: Skye Village Road
East/West: Iron Mountain Road
b) Section: 12 Township: 19 South  Range: 59 East
c) APN: 126-12-101-002

Name of Owner/Developer: M F Land, 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: Lant Leavitt, P.E. Telephone No.: 702-284-5300
*E-mail Address: lleavitt@shg-inc.com Fax No.:. _702-284-5399
Firm: Slater Hanifan Group

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

Type of Land Development/Land Disturbance Process:

Rezoning [ | Subdivision Map [T] | Clearing and grading Only
[ | Parcel Map [ | Planned Unit Development X | Other (Please specify below)
[1 | Large Parcel Map 0 Building Permit [] | Roadway & Storm Drain Infrastructure
1. Total Owned Land Area: At Site: 665 Acres Being Developed/Disturbed: 20 Acres +/-

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [0 Yes [ No

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

Control District Master Planned Facility? K 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: 1800 acre +/-

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

Master Drainage Study for Skye Canyon Update #4 (SHG, DS4420)

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Skye Village Road thru MOHU 0036

8. Briefly describe your proposed schedule for the subject project:  ASAP Upon Substantial Completion of Detention Basin 2 Facilities

and Phase 3A — Roadway Infrastructure.

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

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

Revision Date

Engineer’ Seal Local Entity File No.

REFERENCE: SHG Job No. OLY1609.000 STANDARD FORM 1

Updated 05/01/2008
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OLY1609.000
September 10, 2018

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: Addendum No.1 to the Technical Drainage Study for Skye Canyon Infrastructure
Phase 3B & 3C (CLV DS4953)

Dear Mr. Sung:

This letter is submitted in response to comments contained in the May 17, 2018 review
memorandum, regarding the above referenced project. A copy of the City of Las Vegas (CLV)
Department of Public Works comment letter has been provided in Appendix A.

The comments have been individually addressed as follows:

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

Response: Noted. The study will be submitted for concurrence to CCRFCD upon conditional
approval from the city.

2. Comment: The subject Skye Canyon Phase 3B & 3C Infrastructure Drainage Study will not
be approved prior to the final approval of the Skye Canyon Detention Basin 2 Technical
Drainage Study and the Skye Canyon Phase 3A Infrastructure Technical Drainage Studies.

Response: Noted. The Skye Canyon Detention Basin 2 TDS was approved by CLV on
01/11/18, CCRFCD on 07/16/18, and NDWR on 07/30/18. The Skye Canyon Phase 3A TDS
was conditionally approved by CLV on 08/16/18, and is currently in review by CCRFCD.

3. Comment: Skye Canyon Phase 3B & 3C onsite developments are to be flood protected by
Detention Basin 2 and the Skye Canyon Phase 3A Infrastructure. No occupancy permits
within onsite Phases 3B & 3C will be issued prior to the substantial completion of Detention
Basin 2 with the outfall facility (from Detention Basin 2 in Iron Mountain Road to Skye Village
Road) and the substantial completion of the Skye Canyon Phase 3A Infrastructure.

Response: Noted.

4. Comment: The future MPU facility within Skye Village Road north of the Skye Village/Grand
Canyon/lron Mountain intersection to the proposed MPU facility at the Kyle Canyon
interchange area shall be substantially complete before occupancy of residential Units
beyond Phases 3A, 3B and 3C. This includes residential development within Phases 4 & 6
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and the development of Phase 5 as shown on the Development Phasing Exhibit dated
12/4/2017.

Response: Noted.

Comment: The implementation of the CCRFCD Master Plan for the Skye Canyon Master
Development is being progressed with the recent 90% design submittal of the Moccasin Rd.
CCRFCD Flood Control Facility - US95/Kyle Canyon Rd Interchange to Moccasin Rd. (Skye
Canyon Developer Funded) and the Moccasin Rd. CCRFCD Flood Control Facility -
Moccasin Rd to CCRFCD Facility LVUP 1076/1077(CCRFCD Funded). Once building
permits are released for 75% of the Skye Canyon Development west of US-95 these critical
facilities shall be substantially complete in accordance with the provisions of Title 19.02.130
D.

Response: Acknowledged.

Comment: The implementation of the CCRFCD Master Plan is being progressed with the
recent bid opening of the NDOT US-95 facilities from the CC-215 interchange north to the
Kyle Canyon interchange. Construction of the associated CCRFCD MPU facilities allows for
the utilization of the existing MPU facilities constructed with the Horse Interchange. The
development of Phases 3A, 3B and 3C west of US-95 shall maximize the flow collection into
this facility prior to allowing flows to cross US-95 using the existing culvert system. Provide an
Updated Exhibit G showing the Ultimate Condition & connection to the existing US-95
facilities. The Ultimate Condition will have the west side of these culvert systems removed, no
longer having flows cross US-95 as per the CCRFCD Master Plan.

Response: The ultimate condition drainage map, Exhibit G, is updated to show existing US
95 frontage road culvert removals, flows conveyed south along US 95, and connection to the
US 95 regional storm drain facility.

Comment: Revise Exhibit F to reflect the proposed interim MPU facility interception
Berm/Levee shown on the Moccasin Rd. CCRFCD Flood Control Facility — US95/Kyle
Canyon Rd Interchange to Moccasin Rd. (Skye Canyon Developer Funded) plans.

Response: Exhibit F is revised to show the interim Moccasin RFCD Facility berm. Flow
arrows and descriptions are added to clarify that once the berm is in place, all flow is diverted
north along the berm.

Comment: Flood Control understands that the new Skye Canyon Master Plan Amendment
(MPA) is being included as a part of the 2018 MPU process. Any changes not incorporated in
the 2018 MPU must be approved by City of Las Vegas and Clark County Regional Flood
Control District (CCRFCD) and shall be adopted by the City of Las Vegas City Council prior to
the final approval of the subject improvement plans.

Response: Noted.

Comment: The study shall show that the 10-year dry lane criteria has been addressed for
Iron Mountain Road, Skye Canyon Park Drive, and Shaumber Road. Extend the storm drain
systemn as necessary to meet the manual criteria. These are functional arterial roadways as
identified in the Skye Canyon Master Plan.
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Response: 10-Yr dry lane criteria is met in all streets in the Phase 3B/3C area with right-of-
way widths 80-ft or greater. The table below lists the street flow parameters for these streets
and shows that 10-Yr dry lane criteria is met:

Interim Condition 10-Year Street Flow Summary
] Dry Lane | Dry Lane
Location (Sf‘s“) S('f,}';e D:f':)‘h V‘::°:;ty DxV | Width | Criteria
. P (1) Met?
Skye Canyon Park Drive 10 475 | 0.32 5.1 1.6 24.0 v
Shaumber Road 8 1.00 | 0.37 2.8 1.0 15.0 v
Iron Mountain Road 6 2.00 0.38 3.9 1.5 21.0 v

10. Comment: The provided WSPG analysis shows locations along Iron Mountain that exceed

il

12.

the allowable velocity of 25 fps. Review the system design to reduce the velocity and/or
propose mitigation measures.

Response: The existing slope of the Iron Mountain Road alignment exceeds 4% for
extended distances, creating the potential for high velocities. To mitigate against velocities
higher than 25 fps, an additional 1-inch sacrificial concrete between the storm drain invert and
the reinforcing is proposed from Station “IMR” 119+36.99 to 114+06.33, and from Sta “IMR”
103+59.42 to 81+31.79. WSPGW model results included in Appendix D show storm drain
velocities, and included plan/profile sheets call out 1-inch sacrificial concrete.

Comment: Verify the headwater depths at the culverts will accommodate the HGL of the
ultimate storm drain system design.

Response: In the interim condition, the proposed storm drain stubs function as inlet control
culvert entrances, and headwater depths are calculated assuming a ponded orifice condition.
In the ultimate condition, storm drains within the parcels are proposed to connect directly to
the infrastructure stub with the same size storm drain. The direct connection eliminates the
large hydraulic losses associated with ponded water flowing into a culvert entrance, and
therefore the interim condition HGL controls at these locations. The only exception to this is
the storm drain stub in Iron Mountain Road at Station “IMR” 81+11.79. In this location, the
ultimate condition HGL at the culvert entrance is approximately 0.4-ft higher than the
proposed WSE, but both are still well below adjacent finished ground.

Comment: The subject Phases 3B and 3C Infrastructure Drainage Study addresses the
included street improvements of Iron Mountain Road, Skye Canyon Park Drive, Shaumber
Road, culvert crossings and storm drain systems with the streets. Technical drainage studies
will be required for the future onsite parcels as they develop.
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Response: Acknowledged. Future individual technical drainage studies will be provided with

the development of each parcel.

13. Comment: Since the streets network and the associated storm drain facilities will eventually
be accepted by the City of Las Vegas, the engineer/developer must coordinate with City of
Las Vegas Streets & Sanitation Department for their review and approval prior to the final

approval of the improvement plans.

Response: Noted.

14. Comment: Structural plans for the storm drain improvements must be submitted for review
by Flood Control and the Building Department. Provide a soil report, structural calculations
and specifications, wet stamped structural sets and a grading plan to the City of Las Vegas
Building Department for processing (call Building Department to confirm their submittal
requirements). The engineer must provide a copy of Building Department approval of the
structures to City Flood Control Section prior to the final acceptance of the improvement
plans. The structural approval is also required to be submitted to CCRFCD prior to

concurrence.

Response: Noted. Structural plans will be submitted with improvement plan submittal.

15. Comment: Phase 3A, 3B, and 3C include storm drain improvements that will be abandoned
in the future. These abandoned facilities will impact the adjoining Phase 3B and 3C
development parcels. The development of these parcels shall address the impact and

removal of these improvements as well as include these items in the Maintenance Bond.

Response: Phase 3A Infrastructure facilities that are planned to be abandoned are required
to be in place until the Moccasin Regional Facility is constructed from the Upper Las Vegas
Wash to west of the US 95 frontage road. If the Phase 3A removals are tied to the Phase
3B/3C project and the project is delayed, downstream properties would still experience larger
storm flows even if the Moccasin Regional Facility is in place. Likewise, if the Phase 3B/3C
project is constructed prior to completion of the Moccasin Regional facility, the facilities
cannot be removed because flow patterns would be increased at Iron Mountain Road. It is
suggested that removal of Phase 3A facilities be tied to either the Moccasin Regional project

or adjacent individual parcel development.

16. Comment: The project proposed to build temporary drainage facilities including drainage
berms/swales over the Phases 3B, 3C site and along the west side of Shaumber Road. Prior
to the final plans approval the developer must complete a Maintenance and Liability
Agreement for the interim drainage improvements and post a minimum maintenance bond of
$50,000 or 50-percent of the construction cost for the improvements, whichever is greater.
The engineer must submit an estimate of the quantities for construction the facility and an
exhibit that adequately shows the location and limits of the drainage facilities to City Flood

Control for approval. Once the drainage study is conditionally approved,

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.
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Response: Noted.
17. Comment: Exhibit H: Clearly label all the street names on the exhibit.
Response: Exhibit H is revised to clearly label streets.

18. Comment: Exhibit H: Per Page 12 of the drainage study, Facility X13 is revised to 8x4’
RCB from a 60™-RCP as proposed in Phase 3A Infrastructure Drainage Study. Notice that the
minimum height of an RCB shall be 5’ per City requirements. Revise the facility size to show
the minimum 5' RCB height and update the hydraulic calculations accordingly.

Revise the proposed Facility P22 to per the updated calcs that show the 5’ RCB height.

The Phase 3A Infrastructure Drainage Study and the Improvement plans must be revised
accordingly.

Response: Existing (Phase 3A) and proposed (Phase 3B/3C) RCB facilities in Iron Mountain
Road at Skye Village Road are revised to a 7'x5° RCB to meet CLV minimum height
requirements. Revised improvement plans are included, a revised WSPGW model is
included in Appendix D, and a revised Exhibit H is included in Appendix B.

19. Comment: Provide maintenance access to all of the inlet and outlet structures. Include a
typical access road section.

Response: Maintenance access is provided to all inlet and outlet structures. A typical access
road section is included in the improvement plans on Sheet DTL-01 of each plan set.

20. Comment: Provide off-site grading permission for areas outside of the Skye Canyon
Development impacted by these infrastructure improvements.

Response: Discussions with off-site property owners impacted by grading are currently
taking place. Request conditional approval of drainage study so that project can move
forward while negotiations are taking place.

21. Comment: The rip-rap sections need to be extended to a minimum depth of 1-foot above the
normal depth.

Response: Riprap sections are extended to 1-foot above WSE. The WSE for the Shaumber
Road culvert at Sta 51+29 was too high to provide an additional 1-foot, so the pipe was
upsized from 30-inch to 36-inch RCP to bring the WSE down and allow for providing an
additional 1-foot vertical of riprap. Revised ponding depth calculation is included in Appendix
C.

22. Comment: Review the outlet velocities to verify rip-rap sizing.
Response: Culvert outlet protection has been prepared in accordance with CCRFCD Manual

Section 707.4 - Outlet Protection. Riprap sizing follows subsection 707.4.2 — Rock Size.
Culvert outlet riprap sizing calculations are included in Appendix C.
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23. Comment: Provide nominal inlets along the arterial streets that do not exceed 660’ maximum

24.

25.

26.

spacing.

Response: The 3B/C infrastructure improvements are designed so that flows from developed
parcels will be collected within the parcels and discharged to storm drain facilities via stubs.
Due to this, the only stormwater anticipated in arterial streets is what rainfall lands in the
street. In addition to this, the arterial streets within Skye Canyon are generally of a relatively
high slope. These factors combine to produce relatively narrow arterial street flow spreads.
In locations where no storm drain is currently proposed, the cost/benefit ratio of extending a
storm drain system to collect what rainfall lands in the street is extremely high. Rather than
propose this, the table below shows that minor flows have a minimal impact on the roadways
and are not anticipated to be a nuisance to motorists or residents.

Interim Condition 10-Year Street Flow Information

Max. Flow | Max. Distance
Lo ool O Yot i vy e
(ft) (ft)
Skye CanyonPark | 10 | 475 | 032 | 51 | 16 7.2 1200
Shaumber Road 8 1.00 0.37 2.8 1.0 9.5 1600

Flow characteristics similar to Skye Canyon Park Drive, however, since a MPU
Iron Mountain Road facility is proposed in Iron Mountain Road, nominal drop inlets are provided at
requested 660-ft spacing.

Comment: Provide drop inlets upstream of the roadway cross fall transitions to collect flow
before it spills across the intersections.

Response: This situation occurs at Shaumber Road approaching Iron Mountain Road. The
plans are revised to include a future drop inlet south of the intersection on the west side of
Shaumber Road to collect runoff upstream of the cross fall transition.

Comment: Include utility crossings on the storm drain plans. Provide a complete set of
Phases 3B and 3C improvement plans that include the Utility and Roadway plans for review
to verify.

Response: Utility crossings are shown on storm drain plans. A complete set of improvement
plans is included.

Comment: The interim channels adjacent to the infrastructure roadways are the Maintenance
responsibility of the Master Developer.

Response: Noted.
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27. Comment: Details show a proposed RCP-Tee section. Provide the location and purpose

28.

and/or provide a manhole at that location.

Response: RCP-Tee section was originally considered for an interim collection scenario, but
is no longer proposed and is removed from improvement plans.

Comment: Iron Mountain Road Improvement Plans:

Sheet PP-01: In conjunction with the review of Sheep Mountain Parkway Improvements
Project, it was commented that why the intersection of Iron Mountain Road and Sheep
Mountain Parkway is raised for a few feet above the existing grade. This caused substantial
fill and 3:1 scarp in the adjacent properties to the north Iron Mountain Road. Address and
revise the intersection design to match the existing grade as close as possible.

The hydraulic grade line (HGL) of the existing 60”™-RCP outfall was missing in the profile
viewport.

Upsize the proposed 42”-RCP to 60™-RCP.

Sheet PP-03: In the profile viewport, the storm drain and HGL upstream of SDMH #60 are
missing. The existing and proposed finished grade of the centerline of Iron Mountain Road
downstream of Sta. 106+97.04 are also missing. Review and revise accordingly in the next
submittal.

Sheet PP-04 to Sheet PP-07: Offsite grading is proposed in the adjacent parcels to the north
of Iron Mountain Road. The land parcels are owned by various private owners and the BLM.
Obtain notarized letter of permission for grading from all the impacted owners and BLM prior
to the final approval of the subject drainage study.

For all impacted offsite properties, address how drainage is perpetuated at the bottom of the
proposed scarps.

Sheet PP-04: Provide a nominal drop inlet at approximately Sta. 100+00 on the south and a
stub on the north.

Sheet PP-05: Provide maintenance access ramp to the sump condition pit. Label the length
of the proposed drop inlet at Sta. 94+36.89.

Sheet PP-06: Provide a nominal drop inlet at approximately Sta. 88+00 on the south and a
stub on the north.

Sheet PP-07: Provide a nominal drop inlet at approximately Sta. 82+00 on the south and a
stub on the north.

Sheet PP-08: Provide a maintenance access ramp to the sump condition pit. Revise the RCB
size to 8'x5".

Response:

Sheet PP-01: The Iron Mountain Road and Sheep Mountain Parkway intersection elevation
was successfully coordinated with the Sheep Mountain Parkway project. The concept plans
prepared by Horrocks set the profile for Sheep Mountain Parkway beyond the extents of Skye
Canyon, and therefore are used to insure the Skye Canyon portion is compatible with other
reaches. The concept plans have the intersection elevated to allow for a future crossing of
Iron Mountain Road beneath Sheep Mountain Parkway. The issue of grading outside right-
of-way was resolved by stopping the improvements short enough to allow room for the fill
slope to touch down within right-of-way.

Iron Mountain Road plans are revised to show the missing 60" RCP hydraulic grade line.

Stater Hanifan Group, Inc. | 5740 S. Arville Street, Suite 216 | Las Vegas, NV 89118 | 702.284.5300 | www.shg-inc.com
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20.

The section of storm drain proposed as 42” RCP is sufficiently downstream of Detention
Basin 2 to avoid negatively impacting the outfall hydraulics. Also, it meets hydraulic criteria,
and matches the size proposed in the Master Drainage Study. Therefore, this reach is
proposed to remain as a 42” RCP.

Sheet PP-03: Improvement plans are revised to show storm drain, HGL, and EG/FG.

Sheet PP-04 to PP-07: Discussions are taking place with impacted owners to obtain
permissions to grade. This is anticipated to take some time. Conditional approval of the
drainage study is requested to allow improvement plan process to move forward while this is
taking place. There is an existing wash that passes through these parcels. Large offsite flows
in this wash will be cut off by Skye Canyon Detention Basin 2 prior to construction of Phase
3B/3C. In the reach of existing wash impacted by the Iron Mountain Road alignment, the
proposed roadway slope has been pulled back as much as possible to provide positive
drainage along the toe of slope.

Sheet PP-04: Nominal drop inlet on south, and stub on north, provided at Station 100+75.89.

Sheet PP-05: Maintenance access ramp provided to sump. Length of proposed drop inlet at
Sta. 94+36.89 is labeled.

Sheet PP-06: Nominal drop inlet on south, and stub on north, provided at Station 90+04.25.

Sheet PP-07: Nominal drop inlet provided on south at Station 80+59.39. Nominal drop inlet
on south, and stub on north, provided at Station 80+07.63.

Sheet PP-08: Maintenance access ramp provided to sump. RCB size revised to 7'x5’ to
meet 5’ minimum height criteria.

Comment: Skye Canyon Park Drive Improvement Plans:

Sheet PP-01: Show maintenance access to the culvert in Shaumber Road.
Sheet PP-02 and Sheet PP-03: The City requires nominal drop inlet at a maximum spacing

of 600’ in public right of ways. The distance between a proposed drop inlet in Skye Canyon
Park Drive (see Sheet PP-03) and the Shaumber Road intersection is more than 1,200 feet.
Extend the proposed 18” storm drain to approximately Sta. 46+00 with a nominal inlet on the
north side and a stub to the south.

Sheet PP-04: Show the proposed 60"-RCP to the upstream end and provide maintenance

access.

Sheet PP-05: Provide maintenance access to the 24”-RCP and a nominal inlet to the north

curb of Skye Canyon Park Drive.

Sheet PP-06: Identify an existing regional facility and label with pipe size in Skye Village

Drive.

Sheet PP-08: A proposed interim 54”-RCP is also denoted by a Storm Drain Note #5 which

called out as a 30™-RCP. Review and revise accordingly.

The 54"-RCP appears to be a throw-away pipe in the future. Address the timeline of the
construction of the future 60”™-RCP in the next submittal.

Sheet GR-01: Provide maintenance access to both ends of the 54"-culvert.

Response:
Sheet PP-01: Maintenance access to the culvert in Shaumber Road is provided. See
Shaumber Road improvement plans.

Sheet PP-02 and PP-03: See response to Comment No. 23.

Slater Hanifan Group, Inc. | 5740 S. Arville Street, Suite 216 | Las Vegas, NV 89118 | 702.284.5300 | www.shg-inc.com
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Sheet PP-04: Matchlines are added to Sheet PP-04 and PP-07 to clarify location of 60" RCP

upstream reach. Maintenance access is provided.

Sheet PP-05: Maintenance access is provided to 24” RCP. Nominal inlet at north curb is

provided.
Sheet PP-06: Sheet revised to call out existing CCRFCD facility in Skye Village Drive.
Sheet PP-08: Note for RCP is revised from #5 to #8 to match proposed 54” size.

Future 60" RCP alignment shown is a potential future alignment, assuming developer
receives approvals to fill in existing wash and convey flow in a storm drain system. The

likelihood and potential timing of this scenario are unknown at this time.

Sheet GR-01: Maintenance access to the 54” RCP is now provided on upstream and

downstream ends.

30. Comment: Shaumber Road Improvement Plans:

Sheet PP-01 and Sheet PP-09: Show the HGL of the existing 36” storm drain in the profile of

Sheet PP-01.
Provide maintenance access to the riprap pad in Sheet PP-01.

As shown in the profile viewport of Sheet PP-09, a proposed connection of 60”-RCP to 42’-
RCP results to a HGL less than 1-foot below grade which is unacceptable. Upsize the
proposed 42™-RCP to 60"-RCP and re-run the hydraulic model to lower the HGL at least one
foot below the finished grade. The City requires hinged and grated manholes where the HGL

is less than 18-inches below grade. Revise the design accordingly.

Sheet PP-02: Provide 2-18” lateral stubs at approximately Sta. 29+00 on both sides of

Shaumber Road.
Provide maintenance access to the riprap pads.

Sheet PP-03 and Sheet PP-04: Extend the storm drain at SDMH #20 to the south with an

18” pipe to approximately Sta. 36+00. Provide two stubs at the end of the 18”-storm drain.
Sheet PP-05: Provide maintenance access to the riprap pads.

Sheets PP-06 to PP-08: Extend the storm drain at SDMH #65 (in Sheet PP-08) to the south
with an 18” pipe to approximately Sta. 56+00. Provide two stubs at the end of the 18” storm

drain (Sheet PP-06) and another two stubs at approximately Sta. 62+00 (Sheet PP-07).

Response:

Sheet PP-01 and Sheet PP-09: HGL of existing 36” SD is now included in profile. See

Appendix D for revised WSPGW model.
Maintenance access is provided to the riprap pad in Sheet PP-01.

Proposed 42” RCP to the west (see Sheet PP-09) is revised to a 54” RCP, see Appendix D
for revised WSPGW model. This brings the HGL down to lower than 18-inches below
finished grade. With this change, the HGL in the reach is now controlled by the HGL at the
downstream junction, as evidenced by the relatively flat HGL from SDMH #8 back, and

upsizing to a 60” RCP would not significantly lower the HGL.
Sheet PP-02: Stubs are provided at SDMH #9.

Sheet PP-03 and PP-04: See response to Comment No. 23.
Sheet PP-05: Maintenance access is provided to the riprap pads.

Sheet PP-06 to PP-08: See response to Comment No. 23.
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The revised plan, profile and detail sheets adopting the revisions addressed in this letter are

included with this submittal. If you have any questions or require additional information, please do
not hesitate to contact us at 702-284-5300.

Respectfully Submitted,

SLATER HANIFAN GROUP

e

Lant Leavitt, P.E.
Flood Control Division

cc: Derick Yoro, P.E. — SHG
Mark Failla, P.E., CFM — SHG
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APPENDIX

Appendix A CLV Comment Letter
Appendix B Revised Drainage Exhibits

Appendix C Surface Flow Hydraulic Computations
- Culvert Inlet Nomographs
- Culvert Outlet Protection Computations

Appendix D Storm Drain Analyses
- Iron Mountain Road
oModel “UIRM1” - Mainline
oModel “PIRM1-L3” — Interim Lateral at Skye Village Road
- Shaumber Road
oModel “USHA1” — South Mainline
oModel “SHA1-L” — DB1 Outfall Connection to Shaumber
oModel “USHA2B-L” — Lateral to Center Mainline

Appendix E CD of Electronic Files & Revised Improvement Plans

Slater Hanifan Group, Inc. | 5740 S. Arville Street, Suite 216 | Las Vegas, NV 89118 | 702.284.5300 | www.shg-inc.com






CITY OF LAS VEGAS TS
INTER-OFFICE MEMORANDUM May 17, 2018 Ny 7
TO: FROM: [/
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Proj
Department of P
SUBJECT: | Drainage Study for: COPIES TO:
Skye Canyon — Phases 3B & 3C Infrastructure Slater Hanifan Group
Cross Streets: NWC of Skye Village Road & M F Land LLC / Ninety-Five
Skye Canyon Park Drive Management LLC
File Number: F:\Depot\DSMemos\DS4953A .doc Bart Anderson, P.E., DevCo
Parcel Number: 126-12-101-002 CCRFCD
Zoning Action:
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 2/8/2017 3/9/2018 & See Comments Below $400.00 | 493315: $400
5/15/2018
TOTAL FEES (LDDRS): | $400.00 —

REMARKS: Review also includes Master Plan Update #4 Supplemental information that
was approved April 25, 2018.

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

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

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

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

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

2. The subject Skye Canyon Phases 3B & 3C Infrastructure Drainage Study will not be approved prior
to the final approval of the Skye Canyon Detention Basin 2 and the Skye Canyon Phase 3A
Infrastructure Technical Drainage Studies.

3. Skye Canyon Phases 3B & 3C onsite developments are to be flood protected by Detention Basin 2
and the Skye Canyon Phase 3A Infrastructure. No occupancy permits within onsite Phases 3B & 3C
will be issued prior to the substantial completion of Detention Basin 2 with the outfall facility (from
Detention Basin 2 in Iron Mountain Road to Skye Village Road) and the substantial completion of the
Skye Canyon Phase 3A Infrastructure.

4. The future MPU facility within Skye Village Road north of the Skye Village/Grand Canyon/Iron
Mountain intersection to the proposed MPU facility at the Kyle Canyon interchange area shall be
substantially complete before occupancy of residential Units beyond Phases 3A, 3B and 3C. This
includes residential development within Phases 4 & 6 and the development of Phase 5 as shown on
the Development Phasing Exhibit dated 12/4/2017.



10.

1.

12.

13.

14.

The implementation of the CCRFCD Master Plan for the Skye Canyon Master Development is being
progressed with the recent 90% design submittal of the Moccasin Rd. CCRFCD Flood Control
Facility — US95/Kyle Canyon Rd Interchange to Moccasin Rd. (Skye Canyon Developer Funded) and
the Moccasin Rd. CCRFCD Flood Control Facility — Moccasin Rd to CCRFCD Facility LVUP
1076/1077(CCRFCD Funded). Once building permits are released for 75% of the Skye Canyon
Development west of US-95 these critical facilities shall be substantially complete in accordance with
the provisions of Title 19.02.130 D.

The implementation of the CCRFCD Master Plan is being progressed with the recent bid opening of
the NDOT US-95 facilities from the CC-215 interchange north to the Kyle Canyon interchange.
Construction of the associated CCRFCD MPU facilities allows for the utilization of the existing MPU
facilities constructed with the Horse Interchange. The development of Phases 3A, 3B and 3C west of
US-95 shall maximize the flow collection into this facility prior to allowing flows to cross US-95 using
the existing culvert system. Provide an Updated Exhibit G showing the Ultimate Condition &
connection to the existing US-95 facilities. The Ultimate Condition will have the west side of these
culvert systems removed, no longer having flows cross US-95 as per the CCRFCD Master Plan.

Revise Exhibit F to reflect the proposed interim MPU facility interception Berm/Levee shown on the
Moccasin Rd. CCRFCD Flood Control Facility — US95/Kyle Canyon Rd Interchange to Moccasin Rd.
(Skye Canyon Developer Funded) plans.

Flood Control understands that the new Skye Canyon Master Plan Amendment (MPA) is being
included as a part of the 2018 MPU process. Any changes not incorporated in the 2018 MPU must
be approved by City of Las Vegas and Clark County Regional Flood Control District (CCRFCD) and
shall be adopted by the City of Las Vegas City Council prior to the final approval of the subject
improvement plans.

The study shall show that the 10-year dry lane criteria has been addressed for /ron Mountain Road,
Skye Canyon Park Drive, and Shaumber Road. Extend the storm drain system as necessary to meet
the manual criteria. These are functional arterial roadways as identified in the Skye Canyon Master
Plan.

The provided WSPG analysis shows locations along Iron Mountain that exceed the allowable velocity
of 25 fps. Review the system design to reduce the velocity and/or propose mitigation measures.

Verify the headwater depths at the culverts will accommodate the HGL of the ultimate storm drain
system design.

The subject Phases 3B and 3C Infrastructure Drainage Study addresses the included street
improvements of /ron Mountain Road, Skye Canyon Park Drive, Shaumber Road, culvert crossings
and storm drain systems with the streets. Technical drainage studies will be required for the future
onsite parcels as they develop.

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

Structural plans for the storm drain improvements must be submitted for review by Flood Control and
the Building Department. Provide a soil report, structural calculations and specifications, wet
stamped structural sets and a grading plan to the City of Las Vegas Building Department for
processing (call Building Department to confirm their submittal requirements). The engineer must
provide a copy of Building Department approval of the structures to City Flood Control Section prior
to the final acceptance of the improvement plans. The structural approval is also required to be
submitted to CCRFCD prior to concurrence.



15. Phase 3A, 3B, and 3C include storm drain improvements that will be abandoned in the future. These
abandoned facilities will impact the adjoining Phase 3B and 3C development parcels. The
development of these parcels shall address the impact and removal of these improvements as well
as include these items in the Maintenance Bond.

16. The project proposed to build temporary drainage facilities including drainage berms/swales over the
Phases 3B, 3C site and along the west side of Shaumber Road. Prior to the final plans approval the
developer must complete a Maintenance and Liability Agreement for the interim drainage
improvements and post a minimum maintenance bond of $50,000 or 50-percent of the construction
cost for the improvements, whichever is greater. The engineer must submit an estimate of the
quantities for construction the facility and an exhibit that adequately shows the location and limits of
the drainage facilities to City Flood Control for approval. Once the drainage study is conditionally
approved, the engineer/developer should contact the City’'s Land Development Section (702-229-
6371) to begin the agreement process.

In order for the maintenance bond to be released in the future, a drainage update/letter will be
required to justify that the berms/swales are no longer necessary and can be removed.

17. Exhibit H: Clearly label all the street names on the exhibit.

18. Exhibit H: Per Page 12 of the drainage study, Facility X13 is revised to 8'x4’ RCB from a 60"-RCP
as proposed in Phase 3A Infrastructure Drainage Study. Notice that the minimum height of an RCB
shall be 5’ per City requirements. Revise the facility size to show the minimum 5 RCB height and
update the hydraulic calculations accordingly.

Revise the proposed Facility P22 to per the updated calcs that show the 5° RCB height.

The Phase 3A Infrastructure Drainage Study and the Improvement plans must be revised
accordingly.

19. Provide maintenance access to all of the inlet and outlet structures. Include a typical access road
section.

20. Provide off-site grading permission for areas outside of the Skye Canyon Development impacted by
these infrastructure improvements.

21. The rip-rap sections need to be extended to a minimum depth of 1-foot above the normal depth.
22. Review the outlet velocities to verify rip-rap sizing.
23. Provide nominal inlets along the arterial streets that do not exceed 660" maximum spacing.

24. Provide drop inlets upstream of the roadway cross fall transitions to collect flow before it spills across
the intersections.

25. Include utility crossings on the storm drain plans. Provide a complete set of Phases 3B and 3C
improvement plans that include the Utility and Roadway plans for review to verify.

26. The interim channels adjacent to the infrastructure roadways are the Maintenance responsibility of
the Master Developer.

27. Details show a proposed RCP-Tee section. Provide the location and purpose and/or provide a
manhole at that location.
28. Iron Mountain Road Improvement Plans:

Sheet PP-01: In conjunction with the review of Sheep Mountain Parkway Improvements Project, it
was commented that why the intersection of /ron Mountain Road and Sheep Mountain Parkway is

3



29.

raised for a few feet above the existing grade. This caused substantial fill and 3:1 scarp in the
adjacent properties to the north /ron Mountain Road. Address and revise the intersection design to
match the existing grade as close as possible.

The hydraulic grade line (HGL) of the existing 60"-RCP outfall was missing in the profile viewport.
Upsize the proposed 42"-RCP to 60”-RCP.

Sheet PP-03: In the profile viewport, the storm drain and HGL upstream of SDMH #60 are missing.
The existing and proposed finished grade of the centerline of /ron Mountain Road downstream of
Sta. 106+97.04 are also missing. Review and revise accordingly in the next submittal.

Sheet PP-04 to Sheet PP-07: Offsite grading is proposed in the adjacent parcels to the north of /ron
Mountain Road. The land parcels are owned by various private owners and the BLM. Obtain
notarized letter of permission for grading from all the impacted owners and BLM prior to the final
approval of the subject drainage study.

For all impacted offsite properties, address how drainage is perpetuated at the bottom of the
proposed scarps.

Sheet PP-04: Provide a nominal drop inlet at approximately Sta. 100+00 on the south and a stub on
the north.

Sheet PP-05: Provide maintenance access ramp to the sump condition pit.

Label the length of the proposed drop inlet at Sta. 94+36.89.

Sheet PP-06: Provide a nominal drop inlet at approximately Sta. 88+00 on the south and a stub on
the north.

Sheet PP-07: Provide a nominal drop inlet at approximately Sta. 82+00 on the south and a stub on
the north.

Sheet PP-08: Provide a maintenance access ramp to the sump condition pit. Revise the RCB size to
8'x5'.

Skye Canyon Park Drive Improvement Plans:

Sheet PP-01: Show maintenance access to the culvert in Shaumber Road.

Sheet PP-02 and Sheet PP-03: The City requires nominal drop inlet at a maximum spacing of 600’
in public right of ways. The distance between a proposed drop inlet in Skye Canyon Park Drive (see
Sheet PP-03) and the Shaumber Road intersection is more than 1,200 feet. Extend the proposed 18”
storm drain to approximately Sta. 46+00 with a nominal inlet on the north side and a stub to the
south.

Sheet PP-04: Show the proposed 60"-RCP to the upstream end and provide maintenance access.

Sheet PP-05: Provide maintenance access to the 24"-RCP and a nominal inlet to the north curb of
Skye Canyon Park Drive.

Sheet PP-06: Identify an existing regional facility and label with pipe size in Skye Village Drive.

Sheet PP-08: A proposed interim 54"-RCP is also denoted by a Storm Drain Note #5 which called
out as a 30”-RCP. Review and revise accordingly.

The 54"-RCP appears to be a throw-away pipe in the future. Address the timeline of the construction
of the future 60"-RCP in the next submittal.

Sheet GR-01: Provide maintenance access to both ends of the 54"-culvert.

4



30.

Shaumber Road Improvement Plans:

Sheet PP-01 and Sheet PP-09: Show the HGL of the existing 36" storm drain in the profile of Sheet
PP-01.

Provide maintenance access to the riprap pad in Sheet PP-01.

As shown in the profile viewport of Sheet PP-09, a proposed connection of 60"-RCP to 42"-RCP
results to a HGL less than 1-foot below grade which is unacceptable. Upsize the proposed 42"-RCP
to 60"-RCP and re-run the hydraulic model to lower the HGL at least one foot below the finished
grade. The City requires hinged and grated manholes where the HGL is less than 18-inches below
grade. Revise the design accordingly. '

Sheet PP-02: Proivde 2-18" lateral stubs at approximately Sta. 29+00 on both sides of Shaumber
Road.

Provide maintenance access to the riprap pads.

Sheet PP-03 and Sheet PP-04: Extend the storm drain at SDMH #20 to the south with an 18" pipe
to approximately Sta. 36+00. Provide two stubs at the end of the 18"-storm drain.

Sheet PP-05: Provide maintenance access to the riprap pads.
Sheets PP-06 to PP-08: Extend the storm drain at SDMH #65 (in Sheet PP-08) to the south with an

18" pipe to approximately Sta. 56+00. Provide two stubs at the end of the 18" storm drain (Sheet PP-
06) and another two stubs at approximately Sta. 62+00 (Sheet PP-07).

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

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

END OF REMARKS T/IR/S: T19S/R59E/12

ays

AREA: F-12
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SEE REFERENCED EXHIBIT E FROM THE MASTER DRAINAGE STUDY UPDATE FOR EXTENTS OF ULTIMATE BASINS
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5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

DESCRIPTION

NINETY-FIVE MANAGEMENT, LLC.
SKYE CANYON PHASE 3B, 3C INFRASTUCTURE
ULTIMATE CONDITION DRAINAGE MAP

DATE: SEPT 2018

DRAFTER: ETM

DESIGNER: ETM

REFERENCED BASINS AND CONCENTRATION POINTS
Ultimate Condition Flow Rate Summary Ultimate Condition Flow Rate Summary
Skye Canyon West Basins Skye Canyon West Concentration Points
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WL3 24.9 69 32 . WC9 017 322 155
WL3A 3.0 3 10 Q= WC7 + WGC3 + WGRC1A + WC8
WL4B 8.9 27 12 WC10A
WL5BA 10.9 32 15 Q= WMLS + WPRK5 0.03 60 30
WL5B 3.8 12 5 WC10B
WLBA 5.2 19 9 Q= WC10A + WL4B + WEGL1 0.05 99 48
: WC11
Wi 08 [ | Q= WL - wEGNS 007 | 27 | e
: WC12
WL8 17.4 48 22 Q= WOeI0B Lwett 0.11 226 109
WL9A 18.2 49 22 WCI3
WL9B 14.4 39 18 Q = WC12 + WLBB + WL7 + WML13 + 0.17 352 170
WMLA 18.0 52 24 WEGL2
WML10 1.6 38 19 WC14
WML11 16.0 48 23 Q= WC13 + WML 14 + WL8 + WSKV3 + 0.24 485 236
WML12 15.1 44 20 W%K;’;
WML13 16.4 49 25 . 0.03 46 21
WML14 19.2 59 29 Q= WL + WSFD4
WML15A 12.3 40 20 WC16
WML15B 1.2 34 17 Q= WL11 + WPRKS + WPRkg +wmtL1 | 0-0B 106 48
WML16 202 64 32 WC17
WML2 27.4 78 38 Q= WC14 + WC15 + WC16 + WEGL3 + 0.37 695 331
WML3 17.3 56 28 WL10B
WML4 25.1 77 38 WC18
WMLG 273 82 41 Q= wer :I“:"VCL;;" WGRC1B 04 o7 52
WML6 20.5 64 32 0.90 o4 70
Q = RDB1 + WSHP3 + WPF2
WML? 18.6 59 30
WMLS 103 3 17 e s 20 s 0.05 86 42
WMLS 16.4 55 28 We21
WMLATA 6.5 20 10 Q= WC19 + WC20 + WARR4 + WPF4 + 0.96 20 121
WMLA1B 12.0 37 18 WSHA4
WMLA2 30.4 88 44 WC22A
WMLA3 115 35 17 Q= WL4A +WLEA + WL5B 0.05 67 43
WPF1A 20.2 59 29 e
WPF1B 18.9 63 31 Q= WC21 + WC22A + WPRKA + waRRs|  1:01 282 169
WPF2 3.1 10 5 e
. A WPF3 4.6 17 8 Q = WC22 + WMLS + WPF6 + WEGNT + 1.03 322 189
Ultimate Condition Flow Rate Summary WPF4 57 19 9 WEGN2
' Q WPF5 0.4 1 0 WED4
Concentration Points WPF6 10 2 2 Q= WC23 + WARRS + WPF7 + Wi | 100 39 194
. . . Area Q WPF7 45 14 7
Basin/Concentration Point ID 2 1f°s° WPRK 24 6 2 a- B 0.01 16 8
(mi<) (cfs) WPRK10 10.0 19 8 —
CP1 07 279 WPRK2 32 ! 2 Q= WC24 + W25 + WWPRK6 WSCP3 1.09 412 217
Q= 4WC39 + *WIRN2 + “WSCH1 + STR2 : WPRK3 1.8 4 2 e
WPRK4 1.0 3 1 Yozt T.12 487 753
CP 2a WPRKS 20 5 2 Q= WC26 + WML7 + WSKV2
Q= CP1+501+2.32T + 1/2 STR1 7 =8 WPRKS 3.2 28 10 e witn ouC28 e 0.06 13 53
CP2b i 22 : : We29 0.01 19 0
WPRKS T 4 1 i )
Q= CP2a+ STR1 +2.32 0.8 405 SR E : 5 Q= WF;;?(-:'-::S/SHASA
CP2c 0.1 141 WSCH1 39.4 106 48 Q = WEC29 + WSCH2 + WSHA3B 0.04 62 29
_ : WSCH2 1.5 37 16 WC31
Q= 5.01b +2.32Tb + 2.32b WEST ROADWAY BASINS Q= WC30 + WSCP1 0.04 68 33
CP4 WEGL1 34 12 6 WC32
; 0.07 124 58
Q= “WC28 +4WC31 + “WML1 + STR3 + *WARR2 0.1 230 WEGL2 33 12 7 Q= WC31 + WML1 + WSHA2
CP3a 02 318 WEGL3 2.8 1 o Q-WC28YVV$C3;:Z+WARR2 0.14 244 13
: - — WEGN1 05 2 1 =
Qo + 20T+ 223 Ultimate Condition Flow Rate Summary WEGNZ 2 2 7 ooV e | 023 404 191
CP3b 0.2 369 Rrea Q Q WEGN3 33 10 6 St
Q= CP3a+2.08T+208a ' Basin/Concentration Point ID o - ks £ G o - 2 Q= WC27 + We 1.3 876 436
WG (ac) (cfs) (cfs) WGRC1B 32 10 5 WGC35
= WGRC2 27 9 5 _ 0.03 51 23
Q = 4WC21 + “WC29 + “WC22A + “WPRK4 + ‘WARR5 1.0 301 Basins WGRTT 7 ) 6 Q= WL2 + WPRKZ
WC23 STR1 39 12 6 mi:; g-g _2/ 1 Q = WC35 + WC36 + WSKV1B + WL3 1.41 1000 492
=4 4 4 4 z WC38
Q = 4WC22 + *WPF6 + “VWML8 + STR5 + “WEGN1 + 1.0 350 STR2 39 13 7 R 22 . : IR T Y 139 84
YWEGN2
STR3 2.8 9 5 WIRN4 27 2 5 WC39 0.63 157 a3
WC24 11 369 STR5 29 10 5 VV\\//r:,ll?-lr_\lLE; ?; 2 g Q= WC38 + WSHP 1 :
— 4 4 4 . - : WC40
Q="We3 ;VVCV';:RS + WP STR6 56 19 10 WOSO1 20 8 4 Q= WSCH1 + WSHA1 0.07 112 50
WSCP1 15 6 3 WC41
Q = 4WC24 + STR6 + ‘WPRK6 + 4WLBA 1.1 430 STR7 1.1 4 2 WSCP2 30 1 5 Q= WC38 + WC39 + WIRN2 + WC40 + 0.72 321 170
2.08a 15.8 49 24 WSCP3 35 13 7 WML3
WCE 1.1 499 2.08b 19.4 61 29 WsCP4 78 2 12 WC42 077 | 3% | 209
Q=WC26 + 2.08b + SVR1 ’ . : WSHAT 53 5 > Q = WC41 + WIRN3 + WML4 :
WC29 = L 3 1 WSHA2 15 5 2 A 2.18 1325 648
<01 19 209 29 1 81 36 Q = WL37 + WC42
Q=4WPF3 + ‘WSHA3A : - - WSHA3A 0.7 3 1 WC44A
WC35 2.09T 1.1 3 1 WSHA3B 1.6 6 3 Q= W43 + WSKVIA 219 13%0 es0
13 854 WSHA4 14 6 3 WCA4B
Q=WC27 + CP3b 2.31 3.2 8 3 WSHAB 24 8 5 @ = CNWE5C + WOMA + WGC2 + 4.95 2110 904
WC37 14 1007 2.32 20.3 62 30 WSHP1 6.4 19 9 WOSO1 + WGED1A
_ : WSHP2 9.3 27 13 WC44C
Q=WC35 + CP2c + SVR2 2.32b 24.8 74 36 e 57 5 T e NSO £ GGt 0.18 250 o7
WCA43 29 1342 2.32T 06 1 <1 WSKV1A 1.4 5 3
Q=WC37 + CP2b : 2.32Tb 06 1 <1 WSKV 1B 3.5 11 6
= = WSKV2 2.0 19 8
Refrenced Concentration Points 5.01 18.7 64 31 WSKV3 e 12 7
ANC21 1.0 201 5.01b 20.3 68 33 WSKV4 45 15 8
: WSPD1 0.7 3 1
ANC22A <01 67 _ Referenced Basins i = 5 5
WSPD3 0.9 3 2
“WC28 01 113 GSVR1 = Lo E WSPD4 23 8 2
“wcag 0.6 157 SVR2 6.4 20 10 WUS95 85 28 16
4Referenced from the "Master Drainage Study Update No.4". ®Referenced from the "Phase 3A" Study.

CHECKED: LKL
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SLATER

||
000> IRON MOUNTAIN ROAD
sV V¥ SN \\\\‘és
e ; X A — A0
= I ;
CONCENTRATION POINT ID P13 ‘\ % §
“| [ X
——  FLOWDIRECTION @ g
5 ~
! élllllll\\\\\\\\\\\é E
FACILITY ID < : §
E o
EENEEEENEEE EXISTING SD FACILITIES 0 200 400 \ § itc
= PROPOSED SD FACILITIES ™ — 1 !
SCALE - 1"=200’ FEET = =
FUTURE SD FACILITIES \ = <=5
. \ =
... .. .‘ PROPOSED BERMS/DITCHES £ s
i =
o \\\\@: L'n__l
| IIIIIIIIIIIIIIIIIII\\\\\\\\\\ % g
Recommended Flood Control Facility Summary \ =
Fa(:::l;ty Facility Description QI?in';IM QU("(};")ATE Notes i 2 \\g
X1 Existing 36" RCP 108 108 Flow referenced from the Ph.2 Infrastructure Study ,,,,,,,,,,,,,,,,,,,,\“,\x\\“‘\\\ g
X2 Existing 60" RCP 113 113 Flow referenced from the DB1 Study I I + %’E %
X3 Existing 36" RCP 46 46 Flow referenced from the Parcel 2.16 Study i —
x4 Existing 36" RCP 46 50 % %
x5 Existing 60" RCP 362 383 > il : O g 8
X6 Existing 60" RCP 375 396 < <C % B
X7 Existing 30" RCP 30 30 ; , @) E
X8 Existing 30" RCP 30 30 é Q (n'd E
X9 Existing 42" RCP 70 i Temporary Culver_‘( Crossing to be R_’emovt_eq with the <t < L
Construction of the Moccasin Facility o J (@) O)
X10 Existing 8'x4' RCB 247 369 = Q< <C
X11 Existing 42" RCP 141 141 <_E / Q- :||
X12 Existing 36" RCP - - Stub Provided by the Phase 3A Study — Ly —
X13 Existing 7'x5' RCB 350 405 Concentration Point CP2b = g =
P1 Proposed 42" RCP 108 108 Ties into Facility X1 D 4 S L
P2a Proposed 60" RCP 113 113 Ties into DB1 Outfall @) << ;
P2b Proposed 42" RCP 113 113 = / I [75)
P3a Proposed 54" RCP 221 221 o (0s)
P3b Proposed 54" RCP 230 240 L
P4 Proposed 24" RCP 9 19 Capped for Future Connection L] A
P5 Proposed 24" RCP a4 0 Temporary Culver.t Crossing to be F\.’emovgq with the (:}:) I %
Construction of the Moccasin Facility E
P6 Proposed 30" RCP 0 43 Provided for the Ultimate Condition Alignment E :
P7 Proposed 20.0' Type CM2 D.1. 7.5 15 7.5 cfs/ Inlet w/ 18" Laterals A lI|'|'|'|l|||'|l|||'|'|'|l|'|'|l|'|'|‘|\|‘|\|‘|\|\|\:|||§m||||||||||||||||||||||l| 5
P8a Proposed 30" RCP 7.5 58 g .
P8b Proposed 36" RCP 7.5 58 ﬁ 3 E
P9 Proposed 17.5' Type CM2 D.1. 0 5 w/ 30" Lateral m
P10 Proposed 17.5' Type CM2 D.I. 5 5 w/ 18" Lateral L —I
P11 Proposed 42" RCP 63 120 b <
P12 Proposed 54" RCP 176 230 I_ m
P13 Proposed 42" RCP 101.5 106 T P8b Z LL.
P14 Proposed 17.5' Type CM2 D.I. 13 13 6.5 cfs/ Inlet w/ 18" Laterals Lu Z n_
P15 Proposed 42" RCP 108 119 U E — <
P16 Proposed 42" RCP 157 157 Consenvatively Assugg:d\i/t\ilgr:zt Case Flow for both - LIJ 0 E
P17 Proposed 17.5' Type CM2 D.1. 8 16 8 cfs/ Inlet w/ 18" Laterals % (D b w
P18 Proposed 42" RCP 165 173 E 4
P19 Proposed 54" RCP 217 279 Concentration Point CP1 % § (i-f; E
P20 Proposed 17.5' Type CM2 D.1. 6 12 6 cfs/ Inlet w/ 36" Lateral L g < I_
P21a Proposed 60" RCP 271 339 Concentration Point CP2a e LLl —
P21b Proposed 66" RCP 271 339 Concentration Point CP2a P8a é E m —l
P22 Proposed 7'X5' RCB 342 389 ‘ IIIIIIIIIIIIIIIIIIIIIIIIIIﬁ\\\\\\\% m < G
P23 Proposed 20.0' Type CM2 D.1. 8 16 8 cfs/ Inlet w/ 18" Laterals 5“““““““““““,“ I <
P24 Proposed 54" RCP 275 - Temporary Interim Facility b § 2
P25 Proposed 36" RCP 46 50 Ties into Existing Facility X4 '“““““““““““"\5 L D. LL
P26 Proposed 54" RCP 321 - Temporary Interim Facility : 1
P27 Proposed 10.0' Type CM2 D1, 35 7 3.5 cfs/ Inlet wi 18" Laterals l SKYE CANYON PARK DRIVE ‘ = p = Z
P28 Proposed 18" RCP 3.5 7 § |— O
P29 Proposed 60" RCP 348 369 .\ é LIJ >-
P30 (2) Proposed 10.0' Type CM2 D.I. 8 8 4 cfs/ Inlet w/ 18" Laterals ‘ -~ g E Z Z
P31 Proposed 60" RCP 356 377 7'““ = — <
P32 Proposed 17.5' Type CM2 D.1. 13 13 6.5 cfs/ Inlet w/ 18" Laterals A § Z
P33 Proposed 18" RCP 8 8 E o
F1 (2) Future 5.0' Type CM2 D.I. 4 4 2 cfs/ Inlet w/ 18" Laterals % Lu
F2 Future 54" RCP - 293 T g >
F3 Future 60" RCP - 343 g x
F4 Future 60" RCP - 350 Concentration Point CP7/ Ult-WC23 ) A H
F5 Future 18" RCP - 7 U)
SO Proposed 24" RCP 9 19
S1 Proposed 24" RCP 44 43
S2 Proposed 30" RCP 51 52 p
S3 Proposed 42" RCP 136 120
S4 Proposed 42" RCP 101.5 106
S5 Proposed 36" RCP 64 64 Designed for 70cfs (Proposed Condition)
S6 Proposed 30" RCP 23 62 Interim 51 cfs split between S6 and S10 W
S7 Proposed 54" RCP 275 293 DATE: SEPTEMBER 2018
S8 Proposed 72" RCP 348 369 Temporary Improved Inlet
S9 Proposed 24" RCP 6 6 I DRAFTER: ETM
S10 Proposed 30" RCP 28 0 Ultimate flow conweyed to S6.
- Stormdrain facilities have been designed per the most conservative flowrate generated either in the interim or utlimate condition. DESIGNER:
- Note that HEC-1 concentration points have been utilized to quantify flow at proposed facilities.
X' - Depicts an "Existing" Facility CHECKED:
P - Depicts a "Proposed" Facility
F' - Depicts a "Future" Facility 'S' - Depicts an "Interim Sump" Location PROJECT NO.
OLY1609.000
Interim Ditch Section Summary
Sefgon Section Description ((:::;Osc)' SI(;‘;e DE(!f[t))t h veilf;;ty K T T L
Earthen V-Ditch w/ 3:1 Side Slopes and
@ =DE>1(§b-H) Min 20 Desp 5.0 2:50 0.7 | 487
D1b EarthenTrapezoidal-Ditch w/ 3:1 Side
(Q=EX3b-G) Slopes; 3-ftpbase and Min 2.5-ft Deep 100 3.00 0.46 5.00
D1c EarthenTrapezoidal-Ditch w/ 3:1 Side
(Q=EX3b-F) Slopes; 3-ﬂpbase and Min 2.5-ft Deep 1.0 1.46 0.58 3.98
@ %2(2 o Earthen V-D:\t/lc_h \év/03f:t1DSide Slopes and 38.0 101 160 496
= - N 2.0~ ce
D3 EarthenTrapezoidaI-DitchpW/ 3.1 Side 61.0 100 0.87 4.80 EAGLE CANYON AVENUE
(Q=EX1-B) Slopes; 12-ft base and Min 1.0-ft Deep
D4a EarthenTrapezoidal-Ditch w/ 3:1 Side
(Q=EX4-21) Slopes; S-ftpbase and Min 1.6-ft Deep 26.0 1.60 072 5.00 EXH I B IT H
D4b EarthenTrapezoidal-Ditch w/ 3:1 Side
(Q=EX4-22) Slopes; 5-ftpbase and Min 1.6-ft Deep 70.0 0.65 1.53 4.79 SHEET 1 OF 1
D5 Earthen V-Ditc_h w/ 3:1 Side Slopes and 710 055 296 462
(Q= EX3b(E+F) + EX7) Min 2.5-ft Deep

- Note that all ditches/berms have been designed utilizing the proposed condition layout.
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CONSULTING ENGINEERS & PLANNERS

Pipe Culvert Outlet Protection Computation

FACILITY P3b

Project Name: Skye Canyon Phase 3B 3C Infrastructure

Project Number: OLY1609.000

Date: 9/10/2018

By: ETM

Equations:

(dso/D)* (YD) ?/Q/D?®) = 0.023

D,= 1/2(D+Y,,) (used in place of D if Fr>1)

L = (1/(2 tan Q))(A(Y+W)
A1 = QN

Known Information:

Equation 760*
Equation 762
Equation 764*
Equation 765*

Q=230
D=45
q=20
V=5
Fr=11.5
Y,=36

Flow (cfs)
Diameter of Pipe (ft)

Expansion angle of the culvert flow (typ=20°)
Allowable downstream velocity (typ=5 ft/s)

Froude Number (0 if full)

Normal Depth of flow in Pipe Culvert (ft)*
* Not necessary if Fr<1 (Enter 0 if unknown)

Tailwater Depth (Enter 0.4D if unknown)

Riprap Erosion Protection Check (Figure 712):

Applicable only if /D?*°< 6

Q/D?% = 5.35

Q/D'® = 24.09
Y/D 0.44

Solve For:

¢« See Figure 712 for Recommended Riprap Type

Dso = 1.93 Average Size Riprap (ft)
Dgo = 23 Average Size Riprap (in)
A= 46.0 Req'd Area of flow at allowable velocity (ft2)
Y= 1.80 Tailwater Depth (ft)
D, =41 only used if Fr>=1
L = 28.9 Length of Protection (ft)
L= 28.9 *For: D<3.5-ft, Lyi,=3D. For: D>=3.5-ft, Lynin>= 4D. Lyayrequirea)=10D

Notes:

Provide Ds, = 24-inch riprap for a length of 30-ft

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

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118

Ph. 702-284-5300 - Fx. 702-284-5399




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RIPRAP EROSION PROTECTION AT
CIRCULAR CONDUIT OUTLET

T

0 2 4 i R 8 10
i MINIMUM RIPRAP PROTECTION

Notes:

1. Use Ha instead of H whenever culvert has supercritical flow in the barrel.

2. Minimum Riprap Protection: Use Riprap for a distance of 3H downstream for
18" to 36" equivalent round pipe size and 4D downstream for 42" and larger
equivalent round pipe size.

Revision

FIGURE 712

REFERENCE:
USDCM, DRCOG, March 1969 (with modifications)




I SLATER Pipe Culvert Outlet Protection Computation
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3 !: G ROU P Project Name

FACILITY P5
: Skye Canyon Phase 3B 3C Infrastructure

T P TTTrrey ey eppra et Project Number: OLY1609.000
CONSULTING ENGINEERS & PLANNERS Date: 9/10/2018
By: ETM
Equations:
(dso/D)*(Y¢/D)#/(Q/D>*®) = 0.023 Equation 760*
D,= 1/2(D+Y,,) (used in place of D if Fr>1) Equation 762*
L = (1/(2 tan q))(A/Y-W) Equation 764*
Ai=QNV Equation 765*
Known Information:
Q=44 Flow (cfs)
D=20 Diameter of Pipe (ft)
q=20 Expansion angle of the culvert flow (typ=20°)
V=25 Allowable downstream velocity (typ=5 ft/s)
Fr=286 Froude Number (O if full)
Yo=1.5 Normal Depth of flow in Pipe Culvert (ft)*
* Not necessary if Fr<1 (Enter O if unknown)
Y;=10.8 Tailwater Depth (Enter 0.4D if unknown)
Riprap Erosion Protection Check (Figure 712):
Applicable only if &/D*°< 6
QD** = 7.78 & Figure 712 Not Applicable
Q/D'® = 15.56
Y/D 0.46
Solve For:
Dso = 1.33 Average Size Riprap (ft)
D5_o =16 Averg_gre Size Riprap (in)
A=8.8 Req'd Area of flow at allowable velocity (ft2)
Y= 0.80 Tailwater Depth (ft)
D, =17 only used if Fr>=1
L=124 Length of Protection (ft)
L= 124 *For: D<3.5-ft, Lyiy=3D. For: D>=3.5-t, L is>= 4D. Lmay(required)=10D

Notes:

Provide Dg, = 16-inch riprap for a length of 13-ft

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

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RIPRAP EROSION PROTECTION AT
CIRCULAR CONDUIT OUTLET

.8 1.0
\\~ MINIMUM RIPRAP PROTECTION
Notes:
1. Use Ha instead of H whenever culvert has supercritical flow in the barrel.
2. Minimum Riprap Protection: Use Riprap for a distance of 3H downstream for

18" to 36" equivalent round pipe size and 4D downstream for 42" and larger
equivalent round pipe size.

Rev/ision Dare

REFERENCE:
USDCM, DRCOG, March 1969 (with modifications) | FIGURE 712
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-, | SLATER Pipe Culvert Outlet Protection Computation
) s | (s, HANIFAN FACILITY P12
\;;‘,/ 4 GROU P Project Name: Skye Canyon Phase 3B 3C Infrastructure
YT e — m——— Project Number: OLY1609.000
CONSULTING ENGINEERS & PLANNERS Date: 9/10/2018
By: ETM
Equations:
(dso/DY*(Y/D)"?/(Q/D?®) = 0.023 Equation 760*
D, = 1/2(D+Y,) (used in place of D if Fr>1) Equation 762*
L = (1/(2 tan qQ))(A/Y W) Equation 764*
A= QN Equation 765*

Known Information:

Q=176 Flow (cfs)

D=45 Diameter of Pipe (ft)

q=20 Expansion angle of the culvert flow (typ=20°)

V=5 Allowable downstream velocity (typ=>5 ft/s)

Fr=24 Froude Number (O if full)
Yn=25 Normal Depth of flow in Pipe Culvert (ft)*

* Not necessary if Fr<1 (Enter 0 if unknown)

Y=1.8 Tailwater Depth (Enter 0.4D if unknown)

Riprap Erosion Protection Check (Figure 712):
Applicable only if &/D%°< 6

QD% = 4.10 ¢« See Figure 712 for Recommended Riprap Type
Q/D'’ = 18.44
Y¢/D 0.52

Solve For:

Dso = 1.86 Average Size Riprap (ft)
Dgo = 22 Average Size Riprap (in)
A= 35.2 Req'd Area of flow at allowable velocity (ft2)
Y= 1.80 Tailwater Depth (ft)
Da=t3i5 only used if Fr>=1
L = 20.7 Length of Protection (ft)
*L= 207 *For: D<3.5-ft, Ln=3D. For: D>=3.5-ft, Lyin>= 4D. Liay(requireqy=10D

Notes:

Provide Dg, = 24-inch riprap for a length of 21-ft

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

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RIPRAP EROSION PROTECTION AT
CIRCULAR CONDUIT OUTLET

0/01.5

N

Notes:

1. Use Ha instead of H whenever culvert has supercritical flow in the barrel.

o 2 C .6 \\‘ .8 1.0
e MINIMUM RIPRAP PROTECTION

2. Minimum Riprap Protection: Use Riprap for a distance of 3H downstream for
18" to 36" equivalent round pipe size and 4D downstream for 42" and larger

equivalent round pipe size.

Revision

Dare

REFERENCE:
M USDCM, DRCOG, March 1969 (with modifications) | FIGURE 712



fl SLATER Pipe Culvert Outlet Protection Computation
e | (g, HANIFAN FACILITY P26
\’ {! GROUP Project Name: Skye Canyon Phase 3B 3C Infrastructure

S : — - - Project Number: OLY1609.000
CONSULTING ENGINEERS & PLANNERS Date: 9/10/2018

By: ETM
Equations:
(dso/D)*(Y/D)'2HQ/D?%) = 0.023 Equation 760"
D, = 1/2(D+Y,) (used in place of D if Fr>1) Equation 762*
L = (1/(2 tan q))(A/Y-W) Equation 764*
Ai=QV Equation 765*
Known Information:
Q=321 Flow (cfs)
D=45 Diameter of Pipe (ft)
q=/20 Expansion angle of the culvert flow (typ=20°)
V=5 Allowable downstream velocity (typ=5 ft/s)
Fr=28 Froude Number (0 if full)
Y.=|35 Normal Depth of flow in Pipe Culvert (ft)*
* Not necessary if Fr<1 (Enter 0 if unknown)
Yi=18 Tailwater Depth (Enter 0.4D if unknown)
Riprap Erosion Protection Check (Figure 712):
Applicable only if /D?°< 6
Q/D?® = 7.47 & Figure 712 Not Applicable
Q/D'® = 33.63
Y/D 0.47
Solve For:
Dso = 2.98 Average Size Riprap (ft)
Do = 36 Average Size Riprap (in)
Ai=64.2 Req'd Area of flow at allowable velocity (ft2)
Y= 1.80 Tailwater Depth (ft)
D, =38 only used if Fr>=1
L=428 Length of Protection (ft)
*L= 42.8 *For: D<3.5-ft, Lyjn=3D. For: D>=3.5-ft, Lyin>= 4D. Lyax(requiredy=10D

Notes:

Provide Ds, = 36-inch riprap for a length of 43-ft

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

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




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RIPRAP EROSION PROTECTION AT
CIRCULAR CONDUIT OUTLET

60
Z 40
=)
~
(e}
20
pZ =
0 i
0 2 4 LaE k 8 10
t MINIMUM RIPRAP PROTECTION
Notes:

1. Use Ha instead of H whenever culvert has supercritical flow in the barrel.

2. Minimum Riprap Protection: Use Riprap for a distance of 3H downstream for
18" to 36" equivalent round pipe size and 4D downstream for 42" and larger

equivalent round pipe size.

Revision

Dare

REFERENCE:
USDCM, DRCOG, March 1969 (with modifications) | FIGURE 712



Pipe Culvert Outlet Protection Computation

: SLATER
) iEj‘ — HANIFAN
“’ | GROUP

CONSULTING ENGINEERS & PLANNERS

Project Name: Skye Canyon Phase 3B 3C Infrastructure

FACILITY P28

Project Number: OLY1609.000

Date: 9/10/2018

By: ETM

Equations:

(dse/D)*(Y¢D)"#(Q/D?°) = 0.023

D,= 1/2(D+Y,) (used in place of D if Fr>1)
L = (1/(2 tan q))(A/Y W)

A=QN

Known Information:

Equation 760*
Equation 762*
Equation 764*
Equation 765"

Q=4 Flow (cfs)
D=/15 Diameter

of Pipe (ft)

q=20

V=5
Fr=16.0
Y,=10.3

Yt= 0.6

Expansion angle of the culvert flow (typ=20°)
Allowable downstream velocity (typ=>5 ft/s)

Froude Number (O if full)

Normal Depth of flow in Pipe Culvert (ft)*

* Not necessary if Fr<1 (Enter O if unknown)
Tailwater Depth (Enter 0.4D if unknown)

Riprap Erosion Protection Check (Figure 712):

Applicable only if /D?*°< 6

QD5 = 1.27

Q/D1'5 =1.91
Y/D 0.67

Solve For:

< See Figure 712 for Recommended Riprap Type

Dso = 0.29 Average Size Riprap (ft)
Dgo=3 Average Size Riprap (in)
Ai=07 Req'd Area of flow at allowable velocity (ft2)
Y= 0.60 Tailwater Depth (ft)
D, =0.9 only used if Fr>=1
L=-05 Length of Protection (ft)
L= 45 *For: D<3.5-ft, Lyin=3D. For: D>=3.5-ft, Lyis>= 4D. Lmayrequireqy=10D

Notes:

Provide Dy, = 8-inch riprap for a length of 5-ft

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

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118

Ph. 702-284-5300 - Fx. 702-284-5399
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

——— —

RIPRAP EROSION PROTECTION AT
CIRCULAR CONDUIT OUTLET

i / i /
QQ:\S/
'\ 9
- pd W~
=) rsd G\ ®
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20 ?\\??‘P&
- 2
Oi r/ N\ | gy
(o) 2 4 e 6 K "] 0.67,1.91 I 10
2t MINIMUM RIPRAP PROTECTION
Notes:

1. Use Ha instead of H whenever culvert has supercritical flow in the barrel.

2. Minimum Riprap Protection: Use Riprap for a distance of 3H downstream for
18" to 36" equivalent round pipe size and 4D downstream for 42" and larger

equivalent round pipe size.

Revision

Dare

REFERENCE:
M USDCM, DRCOG, March 1969 (with modifications) | FIGURE 712









Model “UIRM1” - Mainline
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Tl SKYE CANYON INFRASTRUCTURE - PHASE 3B, 3C
T2 BY OLYMPIA COMPANIES
T3 IRON MOUNTAIN MAIN STORM DRAIN ALIGNMENT MODEL "UIRM1" (ULTIMATE CONDITION)

SO 943.0002824.890 1 .013 2835.800

R 954.0002825.590 1 .013

R 1023.2402830.160 1 .013 77.922 .000 0
JX 1037.2402830.230 1 .013 0.00 2830.230 00.0

R 1116.0902830.640 1 .013

JX 1118.4002830.640 1 24 18.013 8.0 8.0 2830.64 2834.14 45.0 45.0

JX 1221.9702832.200 1 30 .013 50.00 2834.480 45.0

R 1234.0002832.390 1 .013

TS 1242.0002832.600 66 .013

R 1368.3902833.370 66 .013

JX 1368.3902833.870 60 .013 0.00 2833.870 00.0

R 1713.0102844.810 60 .013 8.00 1
R 2113.0102860.300 60 .013 00.00 1
R 2313.0102868.300 60 .013 00.00 1
R 2524 .6402876.270 60 .013 00.00 1
JX 2524.6402876.770 54 18 36.013 6.0 54.0 2879.77 2878.27 45.0 45.0

R 2924.6402892.750 54 .013 00.00 1
R 3184.6402903.150 54 .013 00.00 1
R 3468.1702914.350 54 .013 00.00 1
R 3751.3402922.560 54 .013 00.00 1
JX 3751.3402923.560 42 36 .013 106.00 2924 .060 45.0

R 3855.4002925.640 42 .013 00.00 1
JX 3855.4002925.640 42 18 18.013 8.0 8.0 2927.64 2927.64 45.0 45.0

R 4334.0702933.930 42 .013 00.00 1
R 4515.4002937.070 42 .013 00.00 1
R 4630.9802939.070 42 .013 00.00 1
R 4961.9682964.228 42 .013 15.00 1
R 4961.9692964.229 42 .013 15.00

R 4961.9702964.230 42 .013 15.00

R 5077.6862973.196 42 .013

JX 5077.6872973.197 60 .013 0.00 2973.020 00.0

R 5077.6882973.198 60 .013 15.00

R 5077.6892973.199 60 .013 15.00

R 5077.6902973.020 60 .013 15.00

R 5237.6902978.540 60 .013

SH 5237.6902978.540 60 .013 2980.540

CD 18 4 1 .000 1.500 .000 .000 .000 .00

CD 24 4 1 .000 2.000 .000 .000 .00O0 .00

CD 30 4 1 .000 2.500 .000 .000 .00O0 .00

CD 36 4 1 .000 3.000 .000 .000 .o00O0 .00

CD 42 4 1 .000 3.500 .000 .000 .0O0O0 .00

CD 48 4 1 .000 4.000 .000 .000 .o0O0O0 .00

CD 54 4 1 .000 4.500 .000 .000 .000 .00

CD 60 4 1 .000 5.000 .000 .000 .000 .00

CD 66 4 1 .000 5.500 .000 .000 .o0O0O .00

CD 72 4 1 .000 6.000 .000 .000 .000 .00

CD 1 3 0 .000 5.000 7.000 .000 .00O .00

Q 157.000 .0
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Model “PIRM1-1.3” — Interim Lateral at Skye Village Road
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Tl SKYE CANYON INFRASTRUCTURE -

T2 BY OLYMPIA COMPANIES

T3 IRON MOUNTAIN MAIN

CONDITION)
SO
JX
R
SH
Ch 18 4
CD 24 4
CD 30 4
CD 36 4
CD 42 4
CD 48 4
CD 54 4

Q

1000.0002830.640
1037.1002831.010
1117.1002831.910
1117.1002831.910

1

R

.000
.000
.000
.000
.000
.000
.000
28.000

STORM DRAIN ALIGNMENT Lateral Stub

30
30
30
30

.0

Bk WD

.500
.000
.500
.000
.500
.000
.500

PHASE 3B,

.013
.013
.013
.013

3C

00.00
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000
.000 .000

.000
.000
.000
.000
.000
.000
.000

2833.600
2831.010

2835.000
.00
.00
.00
.00
.00
.00
.00

"PIRM1-L3"

00.

(PROPOSED

45.00
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Model “USHA1” — South Mainline
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Tl SKYE CANYON INFRASTRUCTURE - PHASE 3B, 3C
T2 BY OLYMPIA COMPANIES
T3 SHAUMBER SOUTH MAIN STORM DRAIN ALIGNMENT MODEL "USHAl" (ULTIMATE CONDITION)

SO 1000.0002983.250 54 .013 2987.75

R 1179.9702985.920 54 .013 15.00
R 1179.9802985.930 54 .013 15.00
R 1179.9902985.940 54 .013 15.00
R 1180.0002985.950 54 .013 2.00
JX 1180.0002985.950 54 24 .013 19.00 2988.450 45.0

R 1342.9102987.580 54 .013 11.00
R 1510.2802989.250 54 .013 13.00
JX 1510.2802990.250 42 42 .013 113.00 2990.250 90.0

R 1733.2402992.470 42 .013 15.00
R 1733.2502992.480 42 .013 3.00
JX 1733.2502992.980 36 30 .013 32.00 2993.480 90.0

R 1854.7302996.480 36 .013

R 2040.7303000.300 36 .013

R 2090.7303001.130 36 .013

SH 2090.7303001.130 36 .013

CD 18 4 1 .000 1.500 .000 .000 .000 .00

CD 24 4 1 .000 2.000 .000 .000 .000 .00

CD 30 4 1 .000 2.500 .000 .000 .000 .00

CD 36 4 1 .000 3.000 .000 .000 .00O0 .00

CD 42 4 1 .000 3.500 .000 .000 .000 .00

Ch 48 4 1 .000 4.000 .000 .000 .000 .00

CD 54 4 1 .000 4.500 .000 .000 .000 .00

Q 76.000 .0
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Model “SHA1-L” — DB1 Outfall Connection to Shaumber
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T1l SKYE CANYON INFRASTRUCTURE -

T2 BY OLYMPIA COMPANIES

T3 TIE-IN
10) 1000.
R 1164.
R 1164.
R 1164.
JX 1164.
R 1283.
SH 1283.
CD 18 4
Ch 24 4
CD 30 4
CD 36 4
CD 42 4
CD 48 4
CD 54 4
CD 60 4

Q

TO DB2 OUTFALL AND SHAUMBER ALIGNMENT; MODEL
.013
.013
.013
.013
.013
.013
.013

0002990
5002991
5102991
5202991
5202991
4502995
4502995

.250
.880
.890
.900
.900
.400
.400
.000
.000
.000
.000
.000
.000
.000
.000

13.000

54
54
54
54
60
60
60

.0

U b wwbdhdNR

.500
.000
.500
.000
.500
.000
.500
.000

PHASE 3B,

.000
.000
.000
.000
.000
.000
.000
.000

3C

.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000

3000.52

.00
.00
.00
.00
.00
.00
.00
.00

"SHA1-L"

15.00 1
15.00
1.00
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Model “USHA2B-L” — Lateral to Center Mainline
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Tl SKYE CANYON INFRASTRUCTURE -

T2 BY OLYMPIA COMPANIES

T3 SHAUMBER MID MAIN STORM DRAIN ALIGNMENT Lateral Stub

CONDITION)
SO 1000.
R 1051.
JX 1051.
R 1087.
SH 1087.
Ch 18 4
CD 24 4
Ch 30 4
CD 36 4
CD 42 4
CD 48 4
CD 54 4

Q

0002946

7902948

7902948

9502949

9502949
1

PR RRERR

.020
.040
.040
.130
.130
.000
.000
.000
.000
.000
.000
.000

52.000

36
36
36
36
36

.0

b ww NN R

36

.500
.000
.500
.000
.500
.000
.500

PHASE 3B,

.013
.013
.013
.013
.013

.000
.000
.000
.000
.000
.000
.000

.00

.000
.000
.000
.000
.000
.000
.000

3C

.000
.000
.000
.000
.000
.000
.000

2951.58

2948.040

.00
.00
.00
.00
.00
.00
.00

"USHA2b-L"

90.

(ULTIMATE

9.50 1
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APPENDIX E

Cd of Electronic Files & Revised Improvement Plans



