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CITY OF LAS VEGAS AR
INTER-OFFICE MEMORANDUM August 6, 2015 %

TO: FROM: A
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO: \
Remington Commercial VI Baughman & Turner, Inc.

(Update to Durango & 95 Commercial)
Cross Streets: | NEC of Oso Blanca Road & Severance Lane | Remington Commercial VIII, LLC
File Number: F:\Depot\DSMemos\DS4743A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-17-301-012 NDOT
Zoning Action: | TMP-59501; SDR-58128; SUP-58125;
SUP-58126 & SUP-58127

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1°' Submittal 7/21/2015 8/5/2015 See Comments Below $400.00 407591: $400
TOTAL FEES (LDDRS): $400.00 -

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

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

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

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

1. Provide a copy of the zoning/planning conditions associated with this site (TMP-59501; SDR-58128;
SUP-58125; SUP-58126 & SUP-58127) with the next submittal to verify compliance with conditions.
Flood Control will not issue conditional approval of the drainage study without the associated
zoning/planning conditions (issued by the City Council). Any associated conditions of approval that
revise the site drainage parameters will require that the drainage study be revised and resubmitted.

2. Sites with a grade difference of 2 feet above or below existing are required to have approval from the
City Planning and Development Department. The engineer must submit copies of the grading plans
and detail sheet with a letter justifying the grade difference to the City Planning Department (229-
6301). The engineer must provide Planning approval with the next submittal.

3. ltis understood that NDOT has conceptually accepted the overall Durango & 95 Commercial project
drainage study more than a year ago. Obtain NDOT concurrence again for the subject drainage
study.

4. The project proposes to construct facilities and/or increase flows within Nevada Department of
Transportation (NDOT) right-of-way. The engineer must contact NDOT for encroachment permit for
the proposed project.



5. Sheet GP-02: Per the drainage study, the 100-year flow depth at the east side of Oso Blanca Road
at Severance Lane is 0.98ft. The proposed hump (25.00TC/HP and 24 95TC/HP) at the entrance
driveway does not provide adequate freeboard which is a minimum of six (6”) inches. Review and
revise accordingly.

6. Sheet GP-02: Label an existing 20"-wide public drainage easement (privately maintained) with
recorded document or parcel map number in the next submittal.

7. Revise the construction note for riprap installation per NDOT Standard Drawing R-3.1.5.

8. Provide a section in the drainage study to address the design and calculations (per CCRFCD Section
1500 of the Hydrologic and Hydraulic Design Manual) of stormwater quality features for low impact
parking lot in the next submittal.

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.qov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/IS:  T19S/R60E/17
ays AREA  G-17
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Attn: Ms. Linda Hartman-Maynard Z,'ch A ;/; ?H]:;N S 4
333 N. Rancho Drive, 1% Floor S
Las Vegas, Nevada 89106 IVIE 1
“:u‘r}r]v‘, it staiidand | v w.qi Mif
Re: Remington Commercial VIII, Durango & I-95 ian 18 Bots Bornr, ange ¥ ihaut Appi oval

Justification for Grade Difference T RS

Dear Ms. Hartman-Maynard,

As required by the drainage study review comments, this letter and attached plans are provided
as a justification to allow a grade difference of two feet above or below existing grade. The grade
difference refers to the commercial development associated with SDR-5818,
28129

The overall desire for the proposed project is to make the property useable. As the site exists
today, the natural grade slopes excessively from west to east, and has a 5-foot to 10-foot ledge
running north to south at the east property line. Additionally, a 36-inch pipe discharges onto the
site at a grade about nine feet below natural grade. If the site were constrained by the two foot
rule, this property could not be developed without undue hardship on the owner.

The proposed buildings are variable in size and length to allow more flexibility in the overall design
of the parcel. The elevations of the finished floors of the Terrible Herbst and commercial buildings
were set to reduce the total amount of fill being brought into the site. Although the elevations
were set below the Oso Blanca roadway, an excessive amount of fill will still be required to make
the overall parcel useable. Each building is still flood protected per the City’s flood control
requirements by creating a hump in the driveways and installing a flood wall along the back of
sidewalk at the Oso Blanca right-of-way.

Along the east edge of the property, a variable height retaining wall (6-10 feet high) will be
installed to help reduce the potential excessive slopes in the parking lots and raise the site to
avoid flooding. The elevated height puts the site safely above the three existing NDOT culverts
east of the property.

Keeping the excavations to two feet above or below existing grade would cause an undue burden
on the project by reducing the useable area to less than 50 percent. The site is bordered on the
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east by the Durango off-ramp, which is above 25-feet higher than the property line. The west
and south boundary fronts Oso Blanca Road, which is also higher than the property.

The project site is flood protected according to the criteria stipulated in “Hydrologic Criteria and
Drainage Design Manual” of Clark County Regional Flood Control District. We request approval
from the City Planning and Development Department to allow the grade difference greater or less
than two feet above or below existing grade.

We hope all your concerns have been addressed, and if you have any questions or comments,
please feel free to contact me at any time at 702-870-8771 or pamp@baughman-turner.com to
discuss.

Respectfully,

Pamela J. Pitcher
Hydrology Manager

PIP/aw

Enclosures:  Grading and Detail Sheets
Drainage Comment Sheet



Albert Sung

From: Michael Cunningham

Sent: Tuesday, August 04, 2015 1:27 PM
To: Albert Sung

Subject: FW: US 95& durango - west side
FYl

Thank you,

Mike C.

From: John S, Ridilla

Sent: Tuesday, August 04, 2015 8:08 AM
To: Michael Cunningham; Christopher Knight
Subject: RE: US 95& durango - west side

Guys, sorry | re-read through this, | noticed some typos. | tried to get this out quickly yesterday, if you need me to edit
the email or if there is any confusion on what | wrote, let me know.

From: John S. Ridilla

Sent: Monday, August 03, 2015 4:55 PM
To: Michael Cunningham; Christopher Knight
Cc: John S, Ridilla

Subject: FW: US 95& durango - west side

Guys:

Here are my comments related to the issue at US-92 & Durango and Mr. Marc Bolduc’s email dated July 15, 2015 at
11:22 AM regarding his objection to the grading work on APN 125-417-301-013).

1.

First, | cannot confirm Bolduc’s ownership of the said parcel. The Clark County records state that FNBC-CMLCON
l, LLCis the current owner. It would appear that the LLC acquired the property in a Trustee’s Deed Upon Sale,
acting as the successor to First National Bank of Nevada. There is a limited liability company agreement that |
found on-line (it is unexecuted, so it may not be final), but it appears that the LLC is some sort of successor to
FNBofNV, and the those parties entered into an agreement with the FDIC whereby the successor LLC took over
the assests of FNBofNV. FNBofNV was a lender to the Farm and 195, LCC that lost the property in the Trustee’s
Sale (perhaps Mr. Bolduc was part of the Farm and 195, LLC, but the ownership is being veiled through a series of
LLCs. Absent some other documentation, | cannot confirm Mr. Buldoc has an ownership interesting in the
parcel.

That being said, NDOT has an underlying “Highway Easement Deed” that is encumbering the ownership of the
property. Essentially, the property has no value as the parcel is intended to be used by NDOT for roadway
purposes. Apparently, NDOT has determined that portions of the property can be abandoned, and that process
was initiated in 2008. | spoke with NDOT right-of-way section, and there were requirements to complete a
drainage study and some other work prior to the recordation of the abandonment. NDOT contacted Mr. Buldoc
in 2011 (I sent Mike the email), and apparently he did not respond and the abandonment has been well
abandoned.



3. My understanding is that the developer’s riprap work is being required to mitigate the impacts of flows that are
being perpetuated on his property. | assume this is part of the drainage study approved by the City and either
approved or accepted by NDOT. The riprap work is to mitigate any potential impacts to the Durango off-ramp
embankment. This riprap work is consistent with the Highway Easement Deed as the work is being done to
support the operations of the NDOT facility by protecting the embankment from public drainage flows that have
the potential to damage the fill. I also understand that NDOT is willing to provide a permit for the developer to
perform this work.

4. The NDOT permit will allow the developer to complete the riprap and related drainage work in compliance with
the drainage study for the developer’s project. This riprap may also have an impact on NDOT abandonment
plans for a section of the right of way as the riprap may be in area that was originally to be abandoned. We
might want to convey that to NDOT right of way section (I can do that if you want, since | made the initial
contact).

5. Fam not sure what cause of action Mr. Buldoc would have against the City as he would 1) have to prove
ownership of the subject parcel and 2) would have to prove that the riprap work is in violation of NDOT’s
Highway Easement Deed. Even if Mr. Buldoc can prove ownership, the riprap work, in my opinion, is not
inconsistent with NDOT’s use of the said parcel under the terms of a usual and customary NDOT Highway
Easement Deed (I do want to not | have not seen the Highway Easement Deed, but this is a relatively recent
Deed, and | have seen others and the riprap work would be consistent with an appropriate NDOT use).

Hope this helps, call with questions.

JohnR.

From: Betsy Comella

Sent: Monday, August 03, 2015 10:11 AM
To: John S. Ridilla

Subject: FW: US 95& durango - west side

From: Betsy Comella [mailto:bcomella@lLasVegasNevada.GOV]
Sent: Monday, August 03, 2015 10:11 AM

To: Betsy Comella

Cc: Betsy Comella

Subject: FW: US 95& durango - west side

From: Marc Bolduc [mailto:mbolduc@olympiacompanies.com];

Sent: 7/15/2015 11:22:02 AM

To: Mary Martini (mmartini@dot.state.nv.us) [mailto:MMartini@dot.state.nv.us]; Michael Cunningham
[mailto:mcunningham@LasVegasNevada.GOV];

Subject: US 95& durango - west side

Mary/Michael,

We own some land (APN 125-17-301-013) and we are going thru a relinquishment for NDOT (see attached). I
recently drove by the adjacent property and saw a this project illegally grading on our land. I talked to Mike
Cunningham from City of Las Vegas who gave me the plans. They are trying to obtain permits from City and
NDOT for the subject project.



See 2™ attached. We object to the grading and placement of rip rap on our property (highlighted yellow) and
request the City and NDOT NOT issue and permits (and if they have revoke the permit). These proposed
improvements on our site are not acceptable. Please have the applicant cease and desist from work on our
property and since their approvals are based on this unaccepted design the onsite work should also be held until
this is resolved.

Thank you.
Marc Bolduc

702-210-5840



Baughman & Turner, Inc. LETTER OF TRANSMITTAL

Consulting Engineers & Land Surveyors

1210 Hinson Street DATE: July 20, 2015
Las Vegas, Nevada 89102 JOB NO.: 17-19-60
Telephone (702) 870-8771 ATTENTION: Albert Sung
RE: Remington Commercial VIII

TO: City of Las Vegas- Land Development
333 N Rancho Dr.
Las Vegas, NV 89106

To whom it may concern:

We are sending: o Attached o Under separate cover via Delivery the following items:
o Certifications o Original o Drawings o Prints 0 Check 0 Deeds
o Tax Letters o Check Prints o Copy of Letter 0 Sepias o Other
Copies =~ Dated Pgs. Description
1 4314 Wet Stamped copy of Drainage Study
77777777777 1 - 4/3/14 DWG CD

1 414 Fee Check: $100.00

These are transmitted as checked below:
o For approval o For submittal o For your use o For re-submittal
o As requested o For review and comment o Other

REMARKS: If you should have any questions, please contact Pamela Pitcher @ 870-8771.

Thank you!
RECEIVED BY: » DATE:
COPY TO FILE SIGNED: Pamela Pitcher

If enclosures are not as noted, kindly notify us at once
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JOB NO. 2184
DESTINATION ADDRESS 7028782695
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DESTINATION ID
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RESULT OK

CITY OF LAS VEGAS DATE: ’A/ Y/ =

INTER-OFFICE MEMORANDUM August 6, 2015 | 7
TO: FROM: Fl
Land Development Services Albert Suné, P E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO: \
Remington Commercial VIl Baughman & Turner, Inc.

(Update to Durango & 95 Commercial)
Cross Streets: | NEC of Oso Blanca Road & Severance Lane Remington Commercial Vill, LLC
File Number: FADepot\DSMemos\DS4743A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-17-301-012 NDOT
Zoning Action: | TMP-59501; SDR-58128; SUP-58125:
SUP-58126 & SUP-58127

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 7/21/2015 8/5/2015 See Comments Below $400.00 | 407591: $400
TOTAL FEES (LDDRS): | $400.00

REMARKS:

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

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

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

is conditionally approved subject to Clark County Public Works Department
goncurrence,

1. Provide a copy of the zoning/planning conditions associated with this site (TMP-59501; SDR-58128;
SUP-58125; SUP-58126 & SUP-58127) with the next submittal to verify compliance with conditions.
Flood Control will not issue conditional approval of the drainage study without the associated
zoning/planning conditions (issued by the City Council). Any associated conditions of approval that
revise the site drainage parameters will require that the drainage study be revised and resubmitted.

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

AnA Antall Alhand il A bl T ea I den o Ll o e L aten . L N Y N N A R e e T



TECHNICAL DRAINAGE STUDY UPDATE
REMINGTON COMMERCIAL VIII
(DURANGO & 95 COMMERCIAL)

SECTION 17, TOWNSHIP 19 SOUTH, RANGE 60 EAST
CITY OF LAS VEGAS, NEVADA

July 16, 2015

PREPARED FOR:

REMINGTON COMMERCIAL DEVELOPMENT
5920 SOUTH RAINBOW BLVD, SUITE 11
LAS VEGAS, NEVADA 89118

PREPARED BY:

BAUGHMAN & TURNER, INC.
1210 HINSON STREET
LAS VEGAS, NEVADA 89102




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Telephone No.: (702) 222-1420 Fax No.: (702) 222-1699 E-Mail Address:
Address: 5920 S Rainbow Blvd, suite 11 TLas Vegas, NV 89118

Name of Development: 95 & Durango Commercial Date:  July 13, 2015
Location of Development: a) Descriptive (Cross Streets) North/South: ~ Oso Blanca Road
East/West: Severence Lane
b) Section: 17 Township: 19 8 Range: 60E

c) APN: 125-17-301-012

Name of Owner:  Remington Commercial VIII, LLC

Contact Person-Name:  Pamela Pitcher Telephone No.: 702-870-8771
*E-Mail Address: pamp@baughman-turner.com Fax No.: 702-878-2695
Firm:  Baughman & Turner, Inc.

Address: 1210 Hinson Street Las Vegas, NV 89102

Type of Land Development/Land Disturbance Process:

] Rezoning Subdivision Map [ ] | Clearing and Grading Only
[ ] | Parcel Map Planned Unit Development [ | Other (Please specify below)
[ ] | Large Parcel Map X | Building Permit Vacate right of way
1. Total Owned Land Area: At Site: 6.51 ac Being Developed/Disturbed: 6.51 acre
2. Isaportion or all of the subject property located ina designated FEMA Flood Hazard Area? (] Yes** MK No
3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [0 Yes** X No
4. Proposed type of development (Residential, Commercial, Etc.):  Commercial
5. Approximate upstream land area which drains to the subject site: 40 acres
6.  Has the site drainage been evaluated inthe past? [X] YES [] NO Ifyes, please identify documentation: ‘
TDS for Durango & 9r Commercial (DS4660C) approved 7/29/14 & TDS for Storage One (DS4719A) approved 3/3/15;
7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: East to NDOT facilities
8. Briefly describe your proposed schedule for the subject project: ~ Construction to begin late 2015.

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

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

Revision Date

Engineer’s Seal

Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008
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- Figure 2 — Assessor’s Parcel Map
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July 16, 2015

City of Las Vegas, Flood Control Section
333 North Rancho Drive
Las Vegas, Nevada 89106

Attn: Mr. Albert Sung, PE

Subject: Update to the Technical Drainage Study for Remington Commercial VIII
(Durango and 95 Commercial (DS4660))

Dear Mr. Sung,

Submitted for your review is an Update to the Technical Drainage Study for Durango & 95
Commercial. The project site is located on the northeast corner of Oso Blanca Road and
Severance Lane. The project site has been delineated for spatial reference on Figure 1 which
has been included in Appendix A. The purpose of this update is to address a Phase II site plan
revision.

The site was originally analyzed as a part of the Technical Drainage Study for Durango & 95
Commercial Study and Update #1. The studies were prepared by Civil Squared Engineering
and were approved by the City of Las Vegas (CLV) in June 2014 (DS#4660). The approval
letters have been included in this study for reference. An update to Durango & 95 Commercial
Study addressed Phase I modifications and was approved in July 2014 (DS#4660-1). The study
hereafter will be referred to as Durango & 95 Commercial Study. See Appendix D for relevant
portions of the studies.

The Technical Drainage Study for Storage One (hereafter referred to as Storage One Study)
updated Phase I of the project site and was prepared by Civil Works, Inc in January 2015 and a
subsequent supplement in February 2015 (DS#4719) was submitted. No modifications were
made which affected the hydrology impacting Phase II development. See Appendix E for
relevant portions of the study.

The previous approved drainage studies have been reviewed and B & T concurs with the
recommendations and conclusions except as noted herein. This update shows how the
proposed commercial project correlates and/or conforms to the previously approved drainage
recommendations and conclusions. In addition, this study addresses flood protection for the
onsite improvements and assures that they meet local criteria while minimizing any impact to
downstream properties or flood control facilities.

Since approval of the Durango & 95 Commercial Study in June 2014, the developer has
obtained approval of Phase I (the northern portion of the site, Storage One) and modified the
Phase II site plan. The Phase II site plan revises the number and location of proposed
buildings. This new site plan requires modifications to the onsite grading and therefore; an
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updated drainage study. The Phase II flow patterns were not significantly affected by the site
plan changes and remain the same as the approved study.

FEMA FIRM Panel Map

Figure 9, included in Appendix A, has been prepared to show the location of the project site on
the current FEMA issued Flood Insurance Rate Map (FIRM) Panel 32003C1745C dated
September 27, 2002. The project site is located within a FEMA designated Zone ‘X". A Zone X
is described as an area determined to be outside the 0.2% annual chance flood.

2013 CCRFCD MPU Facilities

The previously approved drainage study indicated that the project site is located southwest of
the Category A proposed facility Centennial Parkway Channel West / US 95 Branch. The
proposed regional facility lies in the US 95 roadway alignment. This facility, Structure CN95
0102 and 0068, is a proposed triple 8’ x 77 RCB. There is also a proposed local facility in Oso
Blanca. The project site has been delineated on the 2013 Master Plan Update Figure F-13 (See
Figure 5 in Appendix A). The proposed site is within the Master Plan Update Drainage Basin
NW103-C (refer to H-13 of the CCRFCD 2008 Las Vegas Valley Flood Controf MPU included as
Figure 6 in Appendix A).

Northwest Neighborhood Study Phase 2

The proposed site is also within the CLV NW Neighborhood Study Phase 2 Basin NW88 (refer to
Figure 5: E-12 Existing Drainage Conditions of the CLV NW Neighborhood Study Phase 2,
included as Figure 7 in Appendix A). The Northwest Study is an older study and some of the
information has been superseded by the 2013 CCRFCD Master Plan Update. The Northwest
Study Phase 2 Figure F-12, (refer to Figure 8, Appendix A) depicts Future conditions along the
US95 corridor as a 12°x10° RCB. The CCRFCD Master Plan has this facility shown as a triple
8’7" RCB. Local facilities are also shown as RAN 748, 746, and 744. However, RAN 746 has
since been abandoned as discussed in the 7DS for Storage One.

Existing Drainage Condition

The existing on and off-site drainage conditions remain unchanged from the analysis prepared
by the Durango & 95 Commercial Study. A detailed analysis of the flows that arrive at the
intersection of Oso Blanca and Farm Road was provided in the Addendum #1 to the Durango &
95 Study. As discussed in the approved study, the site is impacted by offsite flows at four
locations, REF 1, REF 2, CP-2 and CP-4. (Please see Figure 10 in Appendix A for a summary of
the existing drainage conditions.) REF-1 has been determined to be about 717 cfs at the
intersection of Farm and Oso Blanca. Approximately 199 cfs split and travel north in Oso Blanca
and another 24 cfs are picked up in the existing storm drain. Therefore, about 494 cfs continue
east in the Farm Road alignment within a proposed 40 ft drainage easement. REF-2 is
estimated to be about 311 and 104 cfs (for the 100 and 10-year, 6-hour storms, respectively)
which flows southeast in Oso Blanca. The flows associated with CP-2 and CP-4 discharge to the
site via two 30-inch RCP’s. The RCP pipes were installed per CLV #107Y4963 and replace the

Baughman & Turner, Inc. Page 2
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RAN 748 and 744 CMP pipes shown in the MW Neighborhood Study Phase 2, Figure F-12.
Approximately 29 and 12 cfs are discharged to the Phase II development via the 30" RCP.
Approximately 12 and 5 cfs (100- and 10-year storms) discharge to the Storage One site.

According to the Durango & 95 Study: "The existing condition analysis was developed to
analyze the existing onsite basins and to combine them with the referenced flows. As shown on
Figure 11, the overall watershed area is comprised of seven sub-basins ONX1-ONX7 totaling
about 13.9 acres which is a combination of the subject property’s 9.3 acres and the existing
non-roadway offsite land. The historical flow pattern of the watershed basin is by sheet flow
from west to the east at about 2 to 10 percent grade. Flows generate for the sub-basins drain
toward three concentration low points along the east edge of the water shed area (CON1,
CON2, and CON3).”

“The easterly property line and edge of the watershed area of the proposed site is about 22-
feet below the 95-Durango off-ramp. The off-ramp and Durango drive slope/drain to the west
and will not impact the proposed site. Three NDOT culverts (6 ft x 3 ft RCBs) pass under the
off ramp and Durango Drive and are located at the three concentration points of the existing
on-site flows, These box culverts historically serve as the receiving facilities for the project
flows.”

“Flow generated from basins ONX1 and ONX2 is manually combined with reference flows REF1
and CP-2, at Concentration Point CON1, with flow values of 34 cfs and 241 cfs during the 10-
year and 100-year storm event, respectively. Flow at CON1 will ultimately be captured by the
existing North Box culvert and flow under the off-ramp to the west.,” The Storage One Study
indicates that 524 cfs will actually be arriving at the North Box culvert during a 100-yr storm,
with 207 cfs entering the 6’ x 3" RCBC and 337 cfs continuing south to the middle box culvert.

“Flow generated from basins ONX3, ONX4 and ONX5 is combined at Concentration Point CON2,
with flow values of 3 cfs and 10 cfs during the 10-year and 100-year storm event, respectively.
Flow at CON2 will ultimately be captured by the existing Middle Box culvert and flow under the
off-ramp to the west.” In addition to these local flows, regional flows from the overflow from
CON1, 337 cfs, will arrive at CON2. The Storage One Study indicates that 252 cfs will enter the
6’ x 3" RCBC and 103 cfs will overflow to CON3.

“Flow generated from basins ONX6 & ONX7 is manually combined with reference flow CP-4, at
Concentration Point CON3 with flows values of 15 cfs and 38 cfs during the 10-yeat and 100-
year storm event, respectively. Flow at CON3 will ultimately be captured by the existing South
Box culvert and flow under Durango Drive to the west.” According to the Storage One Study,
the 6’ x 3’ RCBC has the capacity to discharge the expected 141 cfs.

Developed Onsite Drainage Condition

In the developed condition, the offsite flows remain the same. Only the onsite flows have been
modified. See Figure 11 for the following discussion. The north end of the site was approved
in March 2015 for a Storage One. The flows and drainage mitigation measures for this area
have already been approved. As discussed in the Store One Study, approximately 544 cfs reach

Baughman & Turner, Inc. Page 3
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the north NDOT box culvert at CON1. Calculations provided with the Store One approved study
indicate that the box culvert will collect approximately 207 cfs of the 544 cfs reaching it. The
remaining 337 cfs will continue south to the middle box culvert at CON2. The 337 cfs is
combined with the 25 cfs generated from a portion of the Store One site and on-site runoff
(OND3A, OND4, OND5, OFX4, OFX5 and OFX5 = 362 cfs) and are all concentrated at
concentration point CON2. The Storage One study indicates that this middle 6" x 3" RCB culvert
will collect 252 cfs. The balance, or 110 cfs, will overflow to CON3, the southerly culvert. Flows
from basins OND6, OFX6, OFX7, flows from conceniration point CP-4, and the overflow from
CON2 are all concentrated at concentration point CON3. The total summation of the flow yields
144 cfs in the 100-yr condition. The orifice calculation for the 6’ x 3' RCB indicates a headwater
elevation of 3.85 ft. The invert of the 6" x 3’ RCB is at an elevation of 08.84ft. The water
surface elevation was determined to be 12.69 ft with 144 cfs entering the 6’ x3’ RCB.

Hydrologic/Hydraulic Criteria

Soil Classification

The native soils associated with the site and offsite basins have been classified by the
United States Department of Agriculture Soils Conservation Service (SCS) in their soil
survey of Las Vegas Valley Area as Soil Unit 610, Pits, gravel and 191, Dalian (very
cobbly fine sandy loam, 2 to 8 percent slopes). Per the approved study, “As shown in
the Soil Survey Map EX-1 included in Appendix B, about 52% of the site is within type
610 and 48% of the site is within soil type 191, therefore, the CN values are calculated
using a combination of the soil types (refer to soil survey maps in Appendix B).” . The
soils have a weighted hydrologic soils group of B and C. The curve number summary
along with reference materials are included in Appendix B.

Precipitation

The site and its related off-site basins are located outside the McCarran Airport Rainfall
Area; therefore, precipitation values were determined using Figures 503 and 506 in
CCRFCD’s Hydrologic Criteria and Drainage Design Manual, Section 500. The 100-year
and 10-year, 6-hour rainfall depth duration frequency values for the off-site basin are
2.00 and 1.30. The precipitation Adjustment factors of 1.43 and 1.24 for the 100-yeart
and 10-year storm events, respectively, were applied to the rainfali depth for the final
precipitation values. The 100-year and 10-year, 6-hour rainfall depth duration
frequency values for the on- and off-site basin are 2.86 and 1.61. No aerial depth
reduction factor was used. The aforementioned HCDDM figures and tables are included
in Appendix B.

In accordance with the CCRFCD’s Hydrologic Criteria and Drainage Design Manual, the
design storm selected was a 6-hour duration storm. Three different 6-hour storm

distributions are allowed in the Clark County area, labeled SDN-3, SDN-4, and SDN-5
(see Table 503). For drainage areas less than 8 square miles, an SDN-3 is required.
The drainage area associated with this site is less than 8 square miles; therefore, an
SDN-3 was used.

Baughman & Turner, Inc. Page 4
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The Criteria Manual’s Standard Form 4 was completed to determine the time of
concentration for each drainage basin. For all basins, which comprise less than 1 square
mile, the time of concentration was calculated as follows:

Te=Ti+Tt

Where: T. = Time of Concentration

Ti = Initial, inlet or overland flow time
Ty = Travel time in the ditch, gutter, etc.

The time of concentration is the sum of the initial flow time, T, and the travel time, T
The minimum T, recommended for non-urban watersheds is 10 minutes and 5 minutes
minimum for urban watersheds,

Initial flow time was calculated as follows:

T) = 1.8(1.1 — K)Lo¥2/5%3

Where: T; = Initial overland flow time (in minutes)
Lo = Length of overland flow (maximum 500 feet)

K = 0.0132CN - 0.39
CN = Curve Number

The lag time was calculated as follows:

Tag = 0.6T; (in hours) (See Appendix B for Form 4 and calculations)

Summary of Findings

S = Average basin slope (in percent)

Table 1 and 2 list the 100-year and 10-year, 6-hour storm flows. The HEC-1 printouts
can be found in Appendix B.

Table 1.  Peak Flow Summary

Basin Area 10-year Flow 100-year Flow

(acres) (cfs) {(cfs)
Existing Condition*

ONX1 0.77 <1 1

ONX2 1.51 1 2

ONX3 2.42 1 4

ONX4 0.63 1 2

ONX5 2.06 1 4

ONX6 3.46 2 5

ONX7 3.04 1 4
13.89

0s01 0.60 1 3

Baughman & Turner, Inc.
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0s02 0.80 2 3
0S03 0.50 1 2
0S04 0.70 1 3
0S05 0.33 i 1
REF1 - 28 717%*
REF2 - 104 311

CP-2 - 5 12
Cch-4 - 12 29
CON1 - 34 525%*
CON2 - 3 355%*
CON3 - 15 141%*

*Referenced from TDS Durango & 95 Commercial
**Recalculated by Add #1 to TDS Durango & 95 Commercial

Table 2. Peak Flow Summary

100-year Flow

. Area 10-year Flow
Basin (acres) y(c‘fs) _ (cfs)
Developed Condition
OND1** 0.77 <1 <1
OFX1* 0.66 <1 <1
OFX2* 0.36 <1 1
OND2** 0.95 2 3
OND3** 0.89 2 3
ONX3A** 0.59 1 2
OND4 1.85 3 6
OND5 3.85 5 11
OFX3* 0.34 <1 1
OFX4* 0.25 <1 1
OFX5* 1.62 2 4
OND6 0.84 1 3
OFX7* 0.65 <1 1
0s02* 0.80 2 3
0S03* 0.50 1 2
0S04* 0.70 1 3
0S05* 0.33 1 1
REF2* - 104 311
CP-4* - 12 29
CON1 - 34 544%*
Baughman & Turner, Inc. Page 6
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CON2 - 3 362
CON3 - 15 144

*Referenced from TDS Durango & 95 Commercial
*¥Recalculated by TDS Update Storage One

Analysis to determine peak flow rates were achieved using the SCS Unit Hydrograph
Method. The input parameters discussed in Section 1V, A — C were input into HEC-1, a
computer program designed by ACOE (Army Corps of Engineers) to evaluate rainfall
runoff models. The results are shown in the Table above. A summary of input
parameters and the HEC-1 printouts can be found in Appendix B.

Onsite Street Flow

Street capacity analyses were performed to determine the depth of flow in Oso Blanca

Road. Table 3 summarizes the 100 and 10-year flow in the street.

Table 3. Street Capacity Summary
Q D \)
Location (cfs) (feet) (fps) DxV Remarks
100-Year Flow
_ Flow is carried on the west side
H.Sl Oso Blanca West 200 1.21 7.18 8.69 VxD <8 is not met; D less than
Side 2 ft. is met
HS1 Oso Blanca — East VxD <8 is met; D less than 2
Side 111 0.98 5.64 5.53 f. is met*
HS2 Oso Blanca 4 0.35 1.59 0.56 ;’_‘?5 :_Iitis met; D less than 2
VxD <8 is met; D less than 2
HS3 Oso Blanca 2 0.30 1.33 0.40 |4 met
10-Year Flow
_ Flow is contained on west side.
H.Sl Oso Blanca West 104 1.00 5.09 5.09 VxD <6 is met; D less than 1;
Side dry lane met on east side
Flow is carried in Swale VxD
HS2 Oso Blanca 2 0.29 1.38 0.40 | <6 is met; D less than 1; dry
lane met
VxD <6 is met; D less than 1;
HS3 Oso Blanca 1 0.25 1.18 0.30 dry lane is met

All the roadways meet the 100-year Clark County criteria for depth and VxD (i.e. VxD
less than 8), as well as, the 10-year criteria for VxD (i.e. VxD less than 6) except for the
west side of Oso Blanca. Oso Blanca meets the 10-yr dry lane criteria. See Appendix C
for street capacity calculations.

Resulting street flows have been identified on Figure 8, included in the pocket in the
back of this report. The Flowmaster hydraulic calculations have been provided in
Appendix C.

Baughman & Turner, Inc.
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Proposed Finished Floor Protection

The proposed finished floor elevations of all the buildings have been set below the Oso Blanca
street improvements. This is due to the natural slope of the ground sloping down and away
from the street. In order to provide adequate flood protection for the buildings, a flood wall is
proposed along the back of walk along the west property line as approved in the previous
studies. The wall will be a minimum of 18-inches above the 100-yr street flow or 1.19 ft above
the back of sidewalk north of the south driveway. South of the south driveway the floodwalll
will be 2 ft above the back of sidewalk. All proposed finished floors have been adequately flood
protected to meet City of Las Vegas and CCRFCD criteria.

Table 4. Minimum Future Finished Floor Elevation Determination

ICtbleSkE 26.96 0.5 27.46 26.26 0.25 | 0.25 26.76 2627.46>2624.60
26.78 0.5 27.28 26.28 0.25 | 0.25 26.78 2627.28>2626.90
BOb2o8 26.78 0.5 27.28 26.28 0.25 | 0.25 26.78 2627.28>2622.70

bl  26.0 0.5 26.5 25.5 0.3 0.3 26.10 2626.5>2622.20

Yola] A 25.5 0.5 26.0 25.0 0.3 0.3 25.60 2626.0>2621.70

Bl it 24.8 0.5 25.3 24.3 0.35 | 0.35 25.00 2625.3>2623.87

Bld | 23.72 0.5 24.22 23.22 0.98 | 0.98 25.18 2625.20>2622.45

Storm Drain & Drop Inlet Design

Per the Durango & 95 study: “The WSPGW computer program was utilized in determining the
water surface elevation for the 30-inch storm drain system. The water surface elevations have
been summarized in the South WSPG Analysis Exhibit. The Tailwater Calculation was
determined using the FlowmasterV8i computer program...Flows from the existing CP-4 30-inch
storm drain with flows of 29 cfs during the 100-yr storm event are utilized for the system
headworks flow in the WSPG analysis. See Appendix C for reference WSPGW analysis.

Parking Lot BMP

The Grading Plan indicates areas of rip-rap buffer strips, and landscape swales with fine, closing
growing grasses. A note has been added to the Grading Plan indicating that the Property
Owner is responsible to maintain the best management practices such as but not limited to the
removal of accumulated sediment and debris and care of the vegetation.

Proposed Facilities

The drainage facilities required for this site consist of:
a)  Positive onsite grading;

Baughman & Turner, Inc. Page 8
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b) A floodwall around west side of property for flood protection. Height varies from
1.5t0 2t
C) Rip and fine grasses in swales and at discharge locations for Parking Lot BMP.

d) 400 LF of 36" RCP for continuation of existing RCP
e) Slot drains and curb openings to perpetuate flow

- f) Valley gutter at parking lot flowlines

Conclusions

A justification letter will be submitted to the City Planning and Development Department
to justify the grade difference. A copy of the approval will be submitted to the City
Flood Control Department when available.

The drainage study has been submitted to NDOT for their review and concurrence.
Copies of the approval letter will be provided to the City Flood Control upon receipt.
Although the runoff generated Onsite Basin OND5 has increased from what the
previously approved drainage study had established, it is shown to have no adverse
impacts to downstream property or existing facilities. The additional runoff will overflow
to the southerly NDOT culvert and be conveyed east from there. Overall there is only a
3 cfs increase in flow at CONN3.

All street flow satisfies CCRFCD Manual Sections 300 and 1600 criteria.

The proposed 36” storm drain satisfies CCRFCD Manual Section 800 criteria. The
proposed storm drain connects the existing CLV RAN 744 facility that enters the site to
the NDOT facility at the exit of the site.

All proposed finished floors have been adequately flood protected above the adjacent
street flow by a minimum1.5 ft high floodwall around the west side of the site and
satisfies CCRFCD Manual Section 1600 criteria and CLV criteria.

The proposed improvements detailed in this Update Study are shown on the grading
plan, profile, and detail sheets included in pocket at the end of this report.

If you have any questions or require additional information, please do not hesitate to contact

us.

Respectfully Submitted,

Pamela Pitcher
Hydrology and Traffic Manager

Baughman & Turner, Inc. Page 9
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OWNER / DEVELOPER

REMINGTON COMMERCIAL VIl
5920 S. RAINBOW BLWD. #11
LAS VEGAS NV, 89119
702-222-1420

LEGAL DESCRIPTION

BEING A PORTION OF THE NORTHEAST QUARTER
(NE 1/4) OF THE SOUTHWEST QUARTER (SW 1/4)
OF SECTION 17, TOWNSHIP 19 SOUTH, RANGE 60
EAST, M.D.M., CLARK COUNTY NEVADA.

PARCEL TWO (2) AS SHOWN IN FILE 119, PAGE 67
OF PARCEL MAPS, CLARK COUNTY RECORDERS
OFFICE, CLARK COUNTY, NEVADA.

BASIS OF BEARING

SOUTH 00°08'57” WEST BEING THE BEARING OF THE
WEST LINE OF GOVERNMENT LOT 11,

SECTION 17 TOWNSHIP 19 SOUTH, RANGE 60 EAST,
M.DM. AS SHOWN IN BOOK 140, PAGE 12 OF PLATS ON
FILE IN THE CLARK COUNTY NEVADA, RECORDER'S
OFFICE.
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BENCHMARK

CITY OF LAS VEGAS BENCHMARK 5LV90 17S6

RIVET AND AND PLATE IN TOP OF CURB @ NW CORNER OF 0SO
BLANCA RD AND DURANGO.

ELEV=798.4331 METERS = 2619.53 FEET (NAVD 88)

FLOOD ZONE DATA

THIS SITE IS LOCATED IN THE ZONE "X". ZONE "X" HAS BEEN
DETERINED TO BE AN AREA OUTSIDE THE 0.2% ANNUAL CHANVE
FLOODPLAIN PER FIRM COMMUNITY PANEL NO. 32003C1745E
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TERRIBLE’S
FF=262%.60
PAD=26

{ il /’////'/' /’ - l‘\ : 7
~
L A BN
/ (/ 7/ »-—- / . \ | \ /
11777~ / | /
ISR 4 N/ NS /
RN AN ;o 111 pe~
AN ~ L1y
/ | ( /N /o /
Iy / )|
Fry 0 VN [ y \
(L TN o
) N I
l/ //// - N/ |
LT T fmok / [] 1
/// / | FUTURE BUILDING FUTURE BUI NG —
117 | | [FF=2623.50] [ [Fr=ige22. \]\
/////// J \ // N\
"‘//'I/// | 1752177301017 4 )
-l - 2
! ,/_L, \\ DURANGO 95 M %\@Q

5.87

\§\§§\§§\\\§\\\\\ \\ N LEGEND
\Q\\\\\\\\\\ NN\ - - PROPERTY LINE
TR — STREET CENTERLINE
NEORNNRINNRE T S LOT LINE
\ Q\\QQ\\\\\Q SN N e BUILDING SETBACK LINE
\ \\Q\i§\\\\§\\\{ \ \\ PROPOSED “L” CURB & GUTTER
~ \\\§\\\§\\\\ \\ N S=======15"="1== EXSTNG "L" CURB & GUTTER
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DISCLAIMER NOTE
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NN *NOTE: NO STRUCTURE, VEGETATION, OR OBJECT OF ANY
NN KIND IS PERMITTED OVER TWENTY FOUR (24) INCHES IN VICINITY MAP
NCONRN NN\ B HEIGHT (MEASURED FROM THE TOP OF THE ADJACENT NTS
ARSNRNNNY ~— CURB (IF CURB EXISTS)) WITHIN THE SIGHT VISIBILITY
NANNAR ZONE. EXCEPT STREET LIGHTING AND TRAFFIC CONTROL
NN §\§ N §\ N DEVICES.
TN ]D | 00.00
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/T D NGLANNNN TRW TOP OF RETAINING WALL
/ ~— T 0 BSW BACK OF SIDEWALK 30 0 s % 80
4 ~ T~ ] GB GRADE BREAK
/ T~ I~ 7 BVC BEGIN VERTICAL CURVE
4 Y ~—_ —- EVC END VERTICAL CURVE
/ Y ~_ — F.F. FINISHED FLOOR ( IN FEET )
/ _ o~ s HP HIGHPOINT 1 inch = 30 ft.
/ / - - _- AC ASPHALTIC CONCRETE
/ 7 I EG EXISTING GROUND
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, // N | |\ QUANTITY
I : | UNIT_|PUBLIC |PRIVATE
‘/ ( | e \\ (7) [INSTALL "A" CURB PER USDCCA DWG. #219 F | - |[e724
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\\ \ v // //, (6) |INSTALL COMMERCIAL DRIVEWAY PER NDOT DWG. R—5.3.1 AND R—5.3.3 SF | 1547 | -
| \\ //// (7) |INSTALL 8 CROSS GUTTER PER CCAUSD #228 SF | 756 | -
/
| | ///// 7 INSTALL TYPE "D” CURB RAMP PER NDOT DWG. 5.2.2 EA | 2 -
\ \\ \\ |/ ////// // (9) |INSTALL SLOT GUTTER DETAIL #2 SHEET DTOI LF - | 35
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/
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PROPERTY OWNER IS RESPONSIBLE TO MAINTAIN THE BEST
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y sl REMOVAL OF ACCUMULATED SEDIMENT AND DEBRIS AND CARE
gtk el OF THE VEGETATION.
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UTILITY LOCATIONS SHOWN HEREON ARE
APPROXIMATE ONLY. IT SHALL BE THE
CONTRACTOR’S RESPONSIBILITY TO
DETERMINE THE EXACT HORIZONTAL AND
VERTICAL LOCATION OF ALL EXISTING
UNDERGROUND AND OVERHEAD UTILITIES
PRIOR TO COMMENCING CONSTRUCTION.
NO REPRESENTATION IS MADE THAT ALL
EXISTING UTILITIES ARE SHOWN HEREON.
THE ENGINEER ASSUMES NO
RESPONSIBILITY FOR UTILITIES NOT
SHOWN OR UTILITIES NOT SHOWN IN
THEIR PROPER LOCATION.

. A
Call before you DJg

Avoid cutting underground
utility lines. It's costly.

Call

OR
| 1-800-227-2600 )

("AVOID HITTING OVERHEAD )
POWER LINES. IT’S COSTLY.

| 1-702-227-2929)

Call

before you

UnderGround
1-702-432-5300
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LAND SURVEYORS

1210 HINSON STREET
PHONE: (702) 870-8771

CIVIL ENGINEERS
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REMINGTON COMMERCIAL VIl CITY OF LAS VEGAS BENCHMARK 5LV90 17S6 <r .
5920 S. RAINBOW BLVD. #11 o (+ <Y =
LAS VEGAS NV, 89119 RIVET AND AND PLATE IN TOP OF CURB @ NW CORNER OF 0SO (O = .
702-222-1420 BLANCA RD AND DURANGO. =2 a
ELEV=798.4331 METERS = 2619.53 FEET (NAVD 88) ‘zy 5 0 &
LEGAL DESCRIPTION — 5
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BEING A PORTION OF THE NORTHEAST QUARTER ~ =
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OF SECTION 17, TOWNSHIP 19 SOUTH, RANGE 60 i~ i~ 5<
TN IR R A % SIS 1SR L TE 0 0 e 1, 42 0 o -
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PARCEL TWO (2) AS SHOWN IN FILE 118, PAGE 67 CHANCE FLOODPLAIN PER FIRM COMMUNITY PANEL NO. DISCLAIMER NOTE Ok
OF PARCEL MAPS, CLARK COUNTY RECORDERS >
OFFICE, CLARK COUNTY, NEVADA. UTILITY LOCATIONS SHOWN HEREON ARE (. ) (AVOID HITTING OVERHEAD ) ( ) 5
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DETERMINE THE EXACT HORIZONTAL AND utilty”Tines. IF's”costly.
BASIS OF BEARING VERTICAL LOCATION OF ALL EXISTING Call YOU— D0 —4
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WEST LINE OF GOVERNMENT LOT 11, PRIOR TO COMMENCING CONSTRUCTION.
SECTION 17 TOWNSHIP 19 SOUTH, RANGE 60 EAST, NO REPRESENTATION IS MADE THAT ALL before you
M.DM. AS SHOWN IN BOOK 140, PAGE 12 OF PLATS ON EXISTING UTILITIES ARE SHOWN HEREON. Y~ UnderGround
FILE IN THE CLARK COUNTY NEVADA, RECORDER'S THE ENGINEER ASSUMES NO
o ST A 0 5 et [
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|P-' - " Loegth | Fiow HEC-4 HEG Tributary | Channel D/ B s Lenatii] Fiow HECA HECA Tributary | Channel IPJ - %4 Len Flow HECA HECA Tributary | Channel
RMr}rI:r Status Facility Description [i't_g) (cfs) Node Model (,zr_:,a;_l (5;:);&: F:ni;‘l:r Status Facility Description {;T (cfs) Node Modl ( :;.::i.) (Sgl;p: Rn:: Status Facility Description (ﬁf‘]m (cfs) Nede Model i :‘r::ll f:}%
BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 E |12 X5 RCAP 853 501 CBA3C WEST3 0.84 i1 0000 E |6' X 5'RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 0.91 0034 E |Conc Chnl 21'W 8D 0:18S 1000 2631 CNWIC-W WEST3 468 119
0017 E |8 X5 RCAP 1216 501 CBA3-C WEST3 0.84 1.33 0001 E |6'X5 RCAP 72 638 CNW26-C WEST3 051 o9 0053 E |2:12' X8 RCBC @ South Ramp Connector 85 2304 cowict WEST3 431 140
0040 E [66"RCP 60 222 DNW26-C WEST3 051 1.04 0003 E |6'X4' RCAP 980 638 CNW26-C WEST3 0.51 361 0054 E |ConcChnl 21'W 8D 0:1 85 432 2304 cowict WEST3 43 1.51
0042 E [60" RCP 615 222 DNW26-C WEST3 0.51 1.42 0020 E |6'X5 RCAP 150 638 CNW26-C WEST3 0.51 361 0062 E |Transition Structure 130 2304 COW1ICH WEST3 431 1.51
0054 E |54"RCP 770 222 DNW26-C WEST3 0.51 123 0023 E |8 X5 RCAP 1200 638 CNW26-C WEST3 0.51 0.90 0065 E |24 XTRCB 480 2304 cowict WEST3 431 0.30
BRDB BRENT DRAINAGE SYSTEM GOEC GOWAN NORTH - EL CAPITAN BRANCH 0074 E |24'X6 RCB 50 2226 CNWBC6-C WEST3 417 0.30
0000 E |36" RCP with 18" Qrifice Plate 2170 ar BRDB WEST3 248 040 0176 | P1 |78"RCP 1320 363 CCPFRC ALLGOW3 0.46 1.15 0075 E ]20' X 6'RCBC @ Beltway 428 2226 CNWBCE-C WEST3 417 281
0031 E |45,080 cfs PMF Spillway 45080 CBRDB WEST3 248 GONO GOWAN NORTH SYSTEM 0083 | P1 J20'X6'RCB 950 2226 CNWBCE-C WEST3 417 249
0032 E  |450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 248 0511 | P1 |77 X6 RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0101 P1 |Conc Chnl 20W 7'D 0:1 SS 980 2226 CNWBC6-C WEST3 417 238
0033 | E |Energy Dissipator 100 957 CNW113-C WEST3 158 LVMD LAS VEGAS WASH - MIDDLE 0120 | E [20' X6 RCBC @ Grand Montecito 120 | 2226 | CNWBCS-C WEST3 417 1.00
0043 | P1 [8'X6'RCB 2920 957 CNW113-C WEST3 1.58 210 2480 E |2:13XTRCB 2585 | 2278 CNW168-C CWEST3 469 040 0122 | P1 |ConcChnl 16-20W 6'D 0:1 SS 350 2226 CNWBCE-C WEST3 447 184
0107 | P1 [8'X6'RCB 2660 957 CNW113C WEST3 1.58 240 2507 E |2:13'X9'RCB 2831 2278 CNW168-C CWEST3 469 0.36 0130 | P1 |Conc Chnl 16'W 6D 0:1 SS 1012 | 2226 CNWBCB-C WEST3 417 267
0157 | P1 |12 X6'RCB 1260 741 CNW36-C WEST3 095 0.25 2525 E |24 X8 RCB 1140 1913 CNW153-C CWEST3 391 040 0149 | P1 |Conc Chnl 16W 6-7'D 0:1SS 87 1888 CNWBC3 WEST3 375 27
CN9§ CENTENNIAL PKWY CHANNEL WEST / U.S 85 BRANCH 2550 E |24'X8'RCB 1445 1664 CD161-C CWEST3 kES ] 040 0151 P1 |Conc Chnl 16W 7D 0:1 SS 1255 1888 CNWBC3 WEST3 375 285
0000 | P1 |Conc Chnl22W 10D 0:1SS 2690 3340 CNWBB3-C WEST3 336 217 2574 E |24'X8'RCB 1430 1664 CD161-C CWEST3 341 040 07 E |16'X 6 RCBC @ Ei Capitan Way 234 1888 CNWBC3 WEST3 375 175
-O-OEB P1 [3:8'X7'RCB 3380 | 3216 CNW103-C WEST3 3.05 212 2599 E |Conc Chnl 24W 7'D 2:18S 1577 1585 CNW162-C CWEST3 308 0.50 n75 E |Conc Chnl 14W 7D 0:1SS 1220 1888 CNWBC3 WEST3 375 293
0102 | P1 [3:8'X6'RCB 1710 | 2888 | 2CNWBOC WEST3 266 209 2632 | E |18 X5'RCB 1580 | 968 CNW138-C WEST3 116 0.46 0198 | E [ConcChnl 14WT7DO:1SS 225 | 1402 | CNWBAG-C WEST3 361 293
07657 | P1 [210X6'RCB 1580 | 2160 2CNWT1-E WEST3 164 1.50 2661 E |18 X5'RCB 2640 968 CNW138-C WEST3 1.16 046 0227 E 1ZX6'RCB 1885 1402 CNWBAG-C WEST3 361 1.02
0199 E |210'X6' RCB 320 1423 2CNWT2C WEST3 1.14 082 2mM E |10'XS'RCB 1320 968 CNW138-C WEST3 1.16 154 0250 E |1ZX6RCB 3200 1402 CNWBAG-C WEST3 361 100
0218 E |15 X9 RCB 1127 1423 2CNWT2-C WEST3 114 082 237 E [0'X5'RCB 1320 818 CNW139-C WEST3 093 222 0275 | P1 |7"X6RCB 2650 973 CNW&6-C WEST3 1.75 330
0257 E [Transition Structure 59 1423 2CNWT2C WEST3 1.14 077 2763 E |6 X5RCB 1320 818 CNW139-C WEST3 093 179 0295 P1 |7 X6 RCB 2875 973 CNWe6-C WEST3 1.75 330
0258 E [|15'X9'RCB 290 653 CNWT74-C WEST3 044 077 2789 E |6 X5RCB 1470 818 CNW139-C WEST3 093 217 TSDB TULE SPRINGS DRAINAGE SYSTEM
0313 E [10°X6'RCB 2680 653 CNWT74-C WEST3 0.44 250 MOHU MOCCASIN - HUALAPAI BRANCH 0000 E |2:10'X4'RCBC @ Echo Grande 100 26 TULEDB WEST3 135 1.04
0318 E [Transition Structure 60 653 CNW74-C WEST3 0.44 1.50 0000 | PO [14'X8'RCB 1920 761 2CNW45-N LOWER3 210 0.50 0002 E 36" RCP with 22" Orifice Plate 320 26 TULEDBE WEST3 1.35 033
0333 | E |5X5RCB 670 339 NW62-S WEST3 0.2 1.50 0036 | PO |10'X8'RCB 2500 | 368 CNW45-N LOWER3 115 0.50 0010 | E |14,013 cfs PMF Spillway 14013 | CTULEDB WEST3 135
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0085 PO |72°RCP 790 368 CNW45-N LOWER3 1.15 3.00 0011 E  |117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 135
0000 E [10'X5RCB 2376 600 CNW71-E WEST3 047 258 0100 | PO |Natural Wash 850 65 DMODB1 LOWER3 0.81 3.00 0012 E |Energy Dissipator 260 376 CNW148C WEST3 0.52
0043 | PO |6'X6'RCB 3980 600 CNWT1-E WEST3 047 3.00 0116 | PO |[60"RCPC 12 85 DMODB1 LOWER3 0.81 300 0023 | P1 |84"RCP 1320 376 CNW148-C WEST3 052 080
0118 E |6'X5 RCAP 5472 363 KYLEDET* KYLEDB 571.73 372 0118 | PO |[Natural Wash 3485 65 DMCDB1 LOWER3 0.81 300 0059 | P1 |78"RCP 2640 376 CNW148-C WEST3 052 1.03
CNKC CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH MOIR MOCCASIN - IRON MOUNTAIN BRANCH
0000 E |12 X4'RCB 377 999 CNWT72-C WEST3 071 458 0000 | PO |66"RCP 2770 446 2CNW33-C LOWER3 1.76 360
0007 E |10'X5RCB 874 999 CNWT72-C WEST3 071 328 MOKC MOCCASIN AND KYLE CANYCN
0024 E [8X5RCB 1385 9%9 CNWT2-C WEST3 0.71 240 0000 | P1 |11"X8'RCB 5450 | 2662 CNW35-C LOWER3 289 340
0050 | PO |84"RCP 2610 | 854 CNW72-C WEST3 0.71 360 MOSHM MOCCASIN AND SHEEP MOUNTAIN PARKWAY
CNWE ICENTENNIAL PKWY CHANNEL WEST 0000 | PO |14'X9'RCB 3370 | 3778 CNW864-C LOWER3 532 240
0150 E |Conc Chnl 40'W 9.5D 0:1 SS 2279 | 4233 CNW3B3-C WEST3 564 042 0064 | PO |14'X8RCB 880 3505 CNW50-C LOWER3 499 300
0173 E [3:18' X8 RCBC @ Torrey Pines 200 4233 CNW383C WEST3 564 042 0080 | PO |14' X8 RCB 710 3325 2CNW35-C LOWER3 4.80 3.00
0176 E |Conc Chnl40°'W 9D 0:1 SS 150 4233 CNW3B3-C WEST3 564 041 MSNV MOUNTAIN SPAVISTA RANCH
0188 E |Conc Chnl 36'W 10D 0:1 SS 1200 | 4067 CNW2D4-C WEST3 515 042 0000 E |6:12' X5 RCBC @ Grand Teton 273 679 CNW163-C CWEST3 167 040
0200 E |Conc Chnl 36'W 9D 0:1 SS 2470 4067 CNW2D4-C WEST3 515 1.00 0005 E |Grass Chnl 100W4.5D 10:1SS 6325 679 CNW163-C CWEST3 167 040
0226 E |2:18'X 8.5 RCBC @ Rio Vista 100 4067 CNW2D4-C WEST3 515 051 0125 E |Grass Chnl 100W 4.5D 10:1 SS 1300 116 CNW1I4TE WEST3 154 040
0241 E |Conc Chnl36'W 9.5D 0:1 S8 405 3951 CNwW2D3-C WEST3 465 051 RACO RACEL STREET COLLECTOR
0251 E |Conc Chnl 36W 9D 0:1SS 575 3951 CNW203C WEST3 4865 051 0000 E |96" RCP Baffled Energy Dissipator L 497 CNW111S WEST3 055 420
0271 E |Conc Chnl 32W 10'D 0:1 SS 229 3951 CNW2D3-C WEST3 465 051 0001 E |78°RCP 3245 497 CNW111S WEST3 055 246
0274 | E |32 X10'RCBC @ Tenaya 142 | 3951 | CNwW2D3C WEST3 485 051 0064 | E |78°RCP 2650 | 423 DNW1115 WEST3 044 209
0277 E |[Conc Chnl32W 9D 0:1SS 579 3951 CNW2D3-C WEST3 465 064 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
0287 E |[Conc Chnl 13'W 10'D 2:1 S 605 3593 CNw2B2C WEST3 384 1.19 0000 E |6'X5RCB 1062 222 FADB WEST3 160 104
0301 | P2 |Conc Chnl32W 100 0:1SS 235 3593 CNw2B2L WEST3 384 119 0002 E 54" RCP Outlet with 41° Orifice 503 ozl FADB WEST3 160 238
0304 | P2 |32 X10°RCB 3259 | 3593 CNw2B2C WEST3 384 1.79 0003 E 2,341 cfs PMF Spillway 241 FADBIN WEST3 160
0314 E [2'XTRCB 785 3593 CNW2B2C WEST3 384 179 0004 E |76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 160
0325 | P1 |32'X 10°RCB 2200 | 3593 CNW282-C WEST3 384 1.75 0007 E |Energy Dissipator 100 1255 FADBIN WEST3 160
EKBU ELKHORN SPRINGS AND BUFFALO 0009 E |17 X6'RCBC @ Fori Apache Detention Basin 133 1255 FADBIN WEST3 160 179
0000 E |60"RCP 1046 375 NW134-C WEST3 046 1.00 0012 E [ConcChnl12WE-TD0:1SS 1937 1255 FADBIN WEST3 160 315
EKDB ELKHORN SPRINGS DETENTION BASIN 0048 E |17 X6'RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 132 315
0000 E |Grass Chnl 1I5W 58D 35158 2575 238 CNW150L WEST3 14 0.39 0051 E |ConcChnl 12ZWE-8D 0:15S 2650 1040 CMNA1 WEST3 132 344
0025 E |#X3IRCB 160 120 ELKBASIN WEST3 0384 0.50 0036 E |1:10° X6 and 1: 6 X 6' RCBC @ Husalapai Way 190 1040 CMNA1 WEST3 132 193
0026 E [48°RCP 1270 120 ELKBASIN WEST3 084 123 0100 E |Conc Chal 1ZW 5.5D 01 SS 2085 598 COMNA1 WEST3 048 288
0049 E [60"RCP 1095 120 ELKBASIN WEST3 084 013 0140 E |Conc Chnl 10W 5D 0:1SS 2155 598 CDMNA1 WEST3 048 165
0070 E |48 ac-ft Elkhom Springs Detention Basin 629 CNW133C WEST3 084
* The HEC-1 node shown identifies the controlling concentration point for the associated facifity and is jocated upstream of this facility due to decreasing peak fiow with increasing tiibutary area d by storm distribution transitions, depth area factors, or of fiow from routing.
** As-built or design siopes were used when available. All other slopes are based on existing topography. The user should verily the facility slope listed prior to performing any faciily specific analysis.
* For parallel faciities, the existing facility flow equals its normal depth ly. and the prop dp facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facilty depth capacily + proposed parallel facility flow).
RE 2013 LAS VEGAS VALLEY ID (Facility identifier) B Existing Faciity. ... E Construction Features
GIONAL FLOOD FLOOD CONTROL B ook O |E Proposed or Modified Faciity P BotiomWidth W Castin Place Concrete Pipe____________CIPCP  Reinforced Concrete Arch Culvert .. RCAC
STRICT MASTER PLAN UPDATE E | StreamName Contingency Level Corugated Metal Arch Pipe Culvert. _CMAP  Reinforced Concrete Box.. .. ___RCB
= G | River Mie 0000 Category B. ... PO Depth .-D Corrugated Metal Pipe Culvert CMPC Reinforced Concrete Box Culvert. ... RCBC
’ FACILITY INVENTORY E Distance Above Conﬂqence_T ter 3 --- P High Density Polyethylene..._.........___......._ HDPE Remforced Concrete Pipe........_.... --RCP
FIGURE F - 13 N with P_arem Stream (Miles) Preliminary Design P2 Side Slope, HV_ ... S8 Huflzmtai Efiptical Renfmv;d Concrete Pipe.. .. HERCP  Reinforced Com:rele Pipe Culvert_..._. RCPC
D Miles in Hundredths P3 Reinforced Concrete ArchPipe ... . RCAP StomSewerPipe.............__________SSP

FFlaurE Sa. MPU [FAcielTiES INVEN TRy
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—P Flow Arrows

Flood Control Facilities
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——— Category A Proposed Facilities
~— Category B Proposed Facilities
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= 7 Parallel Facilities

Category B Remove & Replace/
~ Parallel Facilities

Hydrologic Soil Groups

A Low Runoff Potential

B Moderately Low Runoff Potential

C  Moderately High Runoff Potential

D High Runoff Potential/Rock QOutcrops
Typical Land Use

Undeveloped Land,
1 Open Desert

B - Parks, Golf Courses

[ Rural

4/ 14* Low Density Residential
B 5/ 15* Medium Density Residential

6/16* High Density Residential

7/17* Public Facility, Residential

B 8/ 18" Very High Density Residential |

. Commerical, Retail, Casino,
9/19" High Rise Condominiums

B 10/20* Light Industrial
B 11/21* Heavy Industrial
B 12 /22* Schools

| EE] Lakes
* Drought Ordinance Applied N
0 500 1,000 2,000 3,000
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Scale: 1 inch = 2,000 feet
Refer to Figure G-2 for Aerial Source(s)
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Frgure 7 — CLV NW Newhberod Phase 2 - EXisting Condrtions
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Ultimate drainage conditions are based on
future CN values with all flood control
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Regional facility identifiers were established
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Plan Update for the Las Vegas Valley."
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NOTE:

All regional facilities proposed in the "1996
Clark County Regional Flood Control Master
Plan Update for the Las Vegas Valley" have
been resized based on the flows developed in
this study. In addition, many of these

facilities have been changed from channels to
reinforced concrete box culverts.
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EXISTING REGIONAL
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PROPOSED REGIONAL
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PROPOSED REGIONAL
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(Net included in 1996 MPU)

EXISTING LOCAL PIPELINE
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EXISTING REGIONAL
CHANNEL

PROPOSED REGIONAL
CHANNEL

EXISTING LOCAL CHANNEL
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19 CITY OF LAS VEGAS
NOR WEST NEIGHBORHOOD
FLOO >ONTROL MASTER PLAN

PHASE 2
LEGEND
REGIONAL STREAM NAME DESIGNATOR AABE
PARENT STREAM NAME———-J__,
STREAM NAME
REGIONAL ID { RIVER MILE
DISTANCE ABOVE
CONFLUENCE WITH PARENT STREAM
g MILES.
TENTHS OF AMILE
LOCAL STREAM NAME DESIGNATOR AAB
LOCAL (D NUMBER 000
EXISTING FACILITY E
PROPOSED OR MODIFIED FACILITY P
CONTINGENCY LEVEL:
MASTER PLAN P1
FACILITY PLAN P2
PRELIMINARY DESIGN P3
DESIGN P4
BOTTOM WIDTH w
* DEPTH D
SIDE SLOPE. H:V ss
CORRUGATED METAL PIPE cMP
CULVERT
CORRUGATED METAL ARCH CMAP
PIPE CULVERT
REINFORCED CONCRETE BOX RCB
RCB CULVERT RCBC
REINFORCED CONCRETE PIPE RCP
RCP CULVERT RCPC
REINFORCED CONCRETE RCACP
ARCH PIPE CULVERT
GENERAL COMMENT G1
FACILITY SPECIFIC COMMENT s1
PUBLIC DRAINAGE EASEMENT PDE
NOTES:
FLOW = 100 YEAR DESIGN FLOW
(REGIONAL FACILITIES)
FLOW = FACILITY CAPACITY
(LOCAL FACILITIES)

FLOOD CONTROL FACILITIES
INVENTORY

PBS{

5 | REGIONAL FACILITIES A
LVMD ! LAS VEGAS WASH MIDDLE CMR 00 | E 1327?—42994 18" RCP a7 058 10
LVMD | 2632 | P1 |1996 Master Plan Upd#tel 1959 NN Phase 2 |11x10° RCEC 1400 | 053 1754
LVMD | 2651 | P [1996 Master Plan Updft=/ISSS NN Phase 2 |95 RCBC 2640 1 1552 ELK 180 | E |107v-886 ®RCP | % 040 41
ELK 155 | E [107Y-<44882 24" RCP 72 0z 11
MSIM |MTN SPA AND IRON MTN ELK 160 | E |107v<488-2 18" RCP 110 225 1%
MsiM | 0000 | Fi |1esommnPhasez | 109" RCBC 100 ELK 190 | E [327v-4295-t 21"RCP | 1419 | 150 12
| ELK 191 £ |327va2904 24" RCP 28 0.5¢ 14
NVMS | NEW VISTA RANCH CHANNEL/MTN SPA ELK 182 | E |327v-<299%1 1&"RCP | 51 065 7
NVMS | 0000 | Pt [1999 NNPhase 2 Grass Chni 100' W, 6 D. 10:1 SS 6560 | o4 2253 ELK 200 | E |327v-4299 18°RCP 411 163 12
| ELK 210 | E [327v<42002 27°RCP | 738 1.70 35
T F-10 ELK 220 E |327v-4295-2 6 RCP | 434 1.9 80
| REGIONAL FACILITIES ELK 240 E |327v-4299-2 18" RCP 833 025 5
GIEA { GRAND TETON DRIVE CHANNEL EAST ELK 270 | £ |3zvv4zse2 36"RCP | 1912 | 175 7%
GTEA | 0189 | #1 |1996 Master Pian Update Canc Chni6'D 8W 2:1 S§ 8250 300 ELK 280 | E |327v-4299-2 24" RCP 505 44 41
| ELK 230 € |az7v-4299-2 18" RCP 709 035 5
LVUP : UPPER LAS VEGAS WASH ELK 410 | E [7599 12zeve | 512 1.00 2
LVUP | 0446 | E [1996 Master Plan Update Natural Wash/Designated Floodplain 4,240
GND 150 E [107Y4513 [36"RCP | 108 05 47
F-11 GND 160 | E [107v4513 36~ RCP &2 LR 129
| REGIONAL FACILITIES |
ELKHORN AND HUALAPAI PMD | 200 | E [|107Y-4513 136" RCP 71 0s 47
EKHU | 0000 | P1 [1929NNPhasez | 72°RCP 2640 | 218 500 l
| RAN | 570 | £ |mwrekTs  |zacwme | 6 | 100 24
RCHB . |RANCHO ROAD SYSTEM - BELTWAY RAN 580 | E |HWYBKT-5 24 CMP 140 1.00 24
RCHB | 0295 | P1 [1939 NNPhase2 | 84“RCP 3740 | 331 938 RAN 580 | E |HWYBKT-S 24" CMP | 73 1.00 24
RCHB | 0385 | P1 |1999 NN Phase2 78" RCP 1,100 | 344 718 RAN 585 | E [107v44s82A |24"RCP &5 1.08 23
‘ RAN 600 | E |wwrBkT-5 24 CMP 56 1.00 'S
RCLV | RANCHO AND LAS VEGAS WASH RAN 610 | E |[HWYBKT-S 30°cMP | 140 1.00 B
RCLV | 0000 | P1 |1996 Master Plan Update/1999 NN Phase 2  |78" RCP 2640 | 29 812 RAN 620 | E |HwWyBKT-5 2:24°CMP 48 1.00 %
RCLV | 0067 | P1 |1996 Master Plan Updale/1999 NN Phase 2 |72°RCP 2640 | 341 594 RAN 630 | E |HWYBKTS & x 3 RCB 48 1.00 234
RCLV | 0118 | P1 |1996 Master Plan Update/1939 NN Phase 2  |65" RCP 2640 | 394 434 RAN 640 | E |mwryBkTS 2: 24" CMP 70 1.00 =
RCLV | 0168 | P1 |1996 Master Plan 999 NN Phase2 |s0"RCP 2640 | 409 488 RAN 650 | E |HwyBKTS 2:30"CMP | 168 100 68
RAN 660 | E |HWYBKT-S 6 x 3 RCBG 45 1.00 132
! F12 RAN 670 | E |HWYBKT-s 6 x 3 RCBC 12 1.00 132
T REGIONAL FACILITIES AAN 680 | E |HwyekTs 2: 24" cupi 61 100 48
CERC : CENTENNIAL AND RANCHO RAN 650 | E |HWYBKT-5 2: 24" CMP 190 1.00 48
CERC | 0123 | P1 |1996 Master Plan Update/1999 NN Phase 2 |12 X 12 RCBC 1800 | 2.12 3033 RAN 700 | E |HWYBKT-S & x 3 RCB 13 1.00 81
CERC | 0156 | P1 |1996 Master Plan Uptate/1999 NN Phase 2 |12° X 10°'RCBC 3400 | 209 2850 RAN 710 | E |HWYBKTS 6 x 3 RCB 51 1.00 81
CERC | 2204 | P1 {1996 Master Plan Update/1999 NN Phase 2 |10 x 10" RCBC 1,700 15 2408 RAN 715 | E |107Y4382123 |10 x 3 RCBC sa 846 15
| RAN 720 E |[HWYBKT-5 30" CMP l 7 100 2
EKDB ELKHORN SPRINGS DETENTION BASIN RAN 730 | E |[HWYBKE-10  [30"cMP &5 35
EKDB [ 0070 | E |327v4zz Eikhom Springs Detention Basin 48 ac-ft 7380121 RAN 732 | E |[HWYBKE-1C  [30"CMP 72 35
{ RaN | 734 | E |nwyekEao  |somcwe | 74 20
LVMD LAS VEGAS WASH MIDDLE RAN 736 | E {HWYBKE-10 [2:6 x3' RCBC gl 179
LVMO | 2711 | P1 [1996 Master Plan Updatef1999 NN Phase 2 |9'x7° RCBC 1320 | 180 1,406 RAN 738 | E |HWYBKE-10 [24"CMP | 70 243 19
LVMD | 2737 | P1 [1996 Master Plan Update/1938 NN Phase 2 |B'x7° RCBC 1320 | 181 1.188 RAN 742 | E |HWYBKE-10 |6'x3 RCB 42
LVMD | 2763 | P1 (1996 Master Plan Update/1999 NN Phase 2 |90" RGP 2640 | 240 1.038 RAN 744 | E |[HAWYBKE-1C |30 CMP | 32 1.44 a7
RAN 746 | E |[HWYBKE-10 |24"CMP | 60 152 15
ote: crossing U.S. X acilives, anyon Road al are on headwater to & 748 E |HWY BKE-10 30" CMP 60 2.04 32
crown of U.S. 95 and do not include flows uvemipm U.S. 85. These flows were taken from the "U.S. 95 - Frontage Roads, Phase Ili Durango 750 E |HWY BKE-10 30" CMP l 85 0
Interchange to Kyle Canyon Road, Draft Final Drainage Report” by Louis Berger & Assaciates, Inc., Dated: May 17, 1994, RAN 752 | E |HWYBKE-10 [30“CMP 8 0
RAN 754 | E |HWYBKE-10 |6'x3'RC 61 179
I RAN 756 | E |[HWYBKE-10 |[6'x4 ch 64 179
RAN 758 | E |HWYBKE-10 |6 x3 RCEC 44 130
‘ RAN | 760 | E |HWYBKE-10 |6 x3RC 80 130
RAN 762 | E |HWYBKE-10 [6'x3RC &0 200 130
| RAN 764 | E |HWYBKE-10 |6 x3' RCEC 50 2.00 179
| RAN | 768 | E |HwyBKE-i0 |30~ cmp 7 | 238 E")
RAN 768 | E |HwrBKE10 |30 cmp 100 0
‘ RAN 770 | E |HWYBKE-10  [30"CMP L 86 <)
RAN 774 | E |HWYBKE-10 |2 42"CM 72 111
| RAN 776 | E |HWYBKE-10 |2 42"CMm 104 11
| RAN 778 | E |HWYBKE10 |2 42"CM 70 1.71 111
RAN 780 | E |HWYBKE-10 [24"CMP 47 313 11
| RAN 762 E |HWYBKE-10 [24"CMP 66 11
RAN 784 | E |HWYBKE-10 [24"CMP 54 11
( RAN 786 E |HWYBKE-10  [10'x10'RCBC 62 435 1,498
I

b Control faci biies
Figure 8a. - CL MW Uzzjhborbmcl Phase 2~ Fleod Cn
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DRAINAGE AREA SUMMARY TABLE

BASIN AREA Qe Qoo

D (ACRES) {CFs} (CFs)
ONX1 0.77 <1 1
ONX2 151 1 2 CONCENTRATION POINT SUMMARY TABLE| | Qume PEAC 10 YR ROW / PEAK 100 Y FLOW
ONX3 242 1 4 CONCENTRATION Qo Quoo — DRAINAGE AREA BOUNDARY
ONX4 0.63 1 2 POINT (CFs) (CES)

- DRAINAGE AREA FLOW DIRECTION

ONX5 2.06 1 4 CON1 34 24
ONX6 346 2 5 CONz 3 10 ONDI ARER DESIGNATIH
ONX7 3.04 1 4 CON3 15 38 CP1@® EXISTING CONCENTRATION POINT
0S01 0.60 1 3 CON1 = ONX! + ONXZ + REE} + CP-2 CON ® PROPOSED CONCENTRATION POINT
0502 0.80 2 3 ggmg : gﬁig i gﬁﬁ i gﬁ{i (:::)_A LOCATION OF KYDRAULIC CROSS SECTION
0803 0.50 1 2
Q504 0.70 1 3
Q505 0.37 1 1
REF1 - 28 226
REF2 - 104 311
CP-2 - 5 12 .
CP4 - 12 29

PROJECT SITE
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Hydrologic Analyses
Baughman & Turner, Inc. Appendix B
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

—_— - ___J

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

|
Curve numbers for
Cover description hydrologic soil group—
Hydrologie

Cover 1ype condition? Al - B Cc D
Herbaceous—mixture of grass, weeds, and Poor 20 87 93
low-growing brush, with brush the Fair Tl 81 89
minor element. Good a2 (L 85
Oak-aspen—mountain brush  mixture of oak brush, Poor 66 74 9
aspen, mountain mahogeny, bitter brush, msple, Fair . 48 57 63
and other brush, Good - 30 41 48
Pinyon-juniper—pinycn, juniper, or both; Poor 5 85 89
grass understory. Fair 58 13 80
. Good . 41 61 Tl
Sagebrush with grass understory. Poor 67 80 8
Fair 51 63 0
Good 35 47 55
Desert shrub—major piants include saltbush, Poor 63 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 2 81 &

palo verde, mesquite, and cactus. Good 49 68 79 84 q

'Average runoff condition, and I, = 028,

1oz <30% ground cover (litter, gruas. and brush overstory).
Fuir: 30 to 70 ground cover.

Couxf: > 10% ground cover.

3Curve numbers for group A hive been developed only for desert shrub,

Rovision Dats

REFERENCE:

SES TR¥55,_USDA, June 1986.




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREASY)

. Curve numbers for
Cover description hydrologic seil group—

Average percent
Cover type and hydrologic condition impervious ares? A B C D

Fully developed urban arecs (vegetation established)

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

ete. P
Poor condition {grass cover < 50%) .............. 63 ki) g6 89
Fair condition (grass cover 50% to 73%)........... 49 69 79 8
80

Good condition (grass cover > T3%).......0un.... 39 61 74
Impervious areas: .
Paved parking lots, roofs. driveways, ete.
(excluding rightof-way) ......ocovviiiirennnn... o 98 L 98
Streets and rosds:
Paved: curbs and storm sewers {excluding

FERt-of-way) .. oot iiiiniiiie i inaannns 98 98 98 2]
Paved; open ditches (including right-of-way) ....... &3 8% 92 93
Gravel (including right-of-way) ...........c.ous.. ] 8 89 9
Dirt lincluding rightofway) ..................... 2 v 7 89

Western desert urban areas:
Natural desert landscaping (pervious sress onlvy... 63 T 85 ]
Artificial desert landscaping {impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel muich and basin borders). .............. 9 96 8 %
Urban districts:
Commercial and business.......................... 85 89 95
Industrial...oovivirneeneeieraeeeieeenaanann.s ¥y 81 88 91 93
Residentizl districts by average lot size:
See Table 602A

REFERE NOE

P
> o9

ot

g

= Titnn

Developing urban areas

Newly graded aress {(pervious aress only,
RO Vegetation® ...ttt iaeaans T

1 Average nmoff condition, and I, = 0.28, .
2 Theaverage percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are directly
connected to the drainage system. Tropervious arcas have a CN of 98, and pervious arcas are considered equivaient Lo open space in good hydrologic condition,
CN's for other coribinations of conditions may be computed using Figure 603,
3 CN's shown are equivalent to those of pasture, Composite CN's may be computted for other combinations of open space cover type.
4 Composite CN's for natural desert landscaping should be compted using Figure 603 based on the impervious arca percentage (CIN #98) and the pervious area
CN. The pervious area CN"s are assumed equivalent to desert shrub in poor hydrologic condition.
5 Composite CIN's to use for the design of temporary measures during grading and construction should be camputed using
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly giuded pervious aress. cavision Farn

SCS TR-55, USDA, June 1986. 10f 4
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DURANGO & 95 COMMERCIAL

JOB NO. 4114
SHEET1QF 2

CURVE NUMBER CALCULATION

Per Table 602 Sheet 1 of 4 and Table 602 Sheet 4 of 4 in the Hydrolegic Criteria and
Drainage Design Manual and the National Cooperative Soif Survey

SOIL #610 - Pits, gravel

HYDRO-LOGIC | EXISTING CN SEE DEVELOPED CN
SOIL % GROUP NOTE #1 SEE NOTE #2
610 100 c 85 94
COMPOSITE CN 85.0 94.0
CN = CURVE NUMBER
SOIL #191 - Dalian very cobbly fine sandy loam, 2 to 8 percent slopes
HYDRO-LOGIC | EXISTING CN seE DEVELOPED CN
SOIL % GROUP NOTE #1 SEE NOTE #2
Dalian 100 B 77 92
COMPOSITE CN 77.0 92.0

CN = CURVE NUMBER

NOTE:

1. Existing Curve Number with Desert Shrub in poor condition per Table 602,

sheet 4 of 4, in the Drainage Design Manual.

2. Developed Curve Number with Urban districts, Commercial and business, per

Table 602, sheet 1 of 4, in the Drainage Design Manual.

m

I
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DURANGO & 95 COMMERCIAL

JOB NO. 4114

SHEET 2 OF 2

CURVE NUMBER SUMARRY

Per Table 602 Sheet 1 of 4 and Table 602 Sheet 4 of 4 in the Hydrologic Criteria and

Drainage Design Manual and the National Cooperative Soil Survey

Wi

TYPE OF SOIL 610 SOIL 191 CURVE
BASIN | DEVELOPMENT (85/94) (77/92) NUMBER
ONX1 Existing 100% 77.0
ONX2 Existing 33% 67% 79.6
ONX3 Existing 100% 85.0
ONX4 Existing 100% 85.0
ONX5 Existing 100% 85.0
ONX6 Existing 48% 52% 80.8
ONX7 Existing 100% 77.0
OND1 Comm/Bus 100% 92.0
OND2 Comm/Bus 52% 48% 93.0
OND3 Comm/Bus 100% 94.0
OND4 Comm/Bus 100% 94.0
OND5S Comm/Bus 41% 59% 92.8
ONDG6 Comm/Bus 100% 92.0
OFD1 Comm/Bus 75% 25% 93.5
OFD2 Comm/Bus 100% 92.0
OFX1 Existing 100% 77.0
OFX2 Existing 100% 77.0
OFX3 Existing 100% 85.0
OFX4 Existing 100% 85.0
OFX5 Existing 100% 85.0
OFX6 Existing 69% 31% 82.5
OFX7 Existing 100% 77.0

See existing and developed soil survey maps for percentage areas

M
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DURANGO & 95 COMMERCIAL

RAINFALL CALCULATION

Per Figure 503 and 506; Table 501 and 502 of the Hydrologic Criteria and
Drainage Design Manual .

PRECIPATION DESIGN
STORM RAINFALL DEPTH ADJUSTMENT SIX-HOUR DEPTH AREA RAINFALL
EVENT (IN) RATIOS REDUCTION FACTORS DEPTH (IN)
10-YEAR 1.30 1.24 1.00 1.61
100-YEAR 2.00 1.43 1.00 2.86
10YEAR/100-YEAR DESIGN RAINFALL DEPTH RATIO: 0.564

NOTE:

1. Rainfall Depth are taken from Figure 503 and 506 of the Drainage Design Manual.

2. Precipation Adjustment Ratios are taken from Table 501 of the Drainage Design

Manual.

3. Six-Hour Depth Area Reduction Factors is taken from Table 502.

REFSm:




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY ]

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)

l 12 12 15 15 15 16

VO

3rd Standcrd

/r\E/ MeL‘ 5 Porallel

TOWNSHIP

L1 2
Project Site
\’) .« |Rainfall Depth=1.30 inches

15 N

(70
. \}k\
EE@“ * f ;: '19 \_[ PR _‘r\ i

xR \zm

b .
\ Laughlin 32
A Y
~
33 Revision
o
n

) WRC REFERENCE: 503
ENGINEERING NOAA ATLAS 2, VOLUME VII NEVADA, 1973 FIGURE

7 McCarran Airport rainfall
///A area. See Figure 513.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL ]

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

22 22 24
5 : |
=)
3 56 37 62 83 64 [
V N 22 7/_ '3 Pa_standard

i

/ _ K_ \:_\/f Mepgei I:gl Parallel

AN Y LT [#77

q ]I /_jta ] | kk

Ly
A\ - /

i L2’1// VA

f
[~
o=
=

l\

18 LL_?A‘

NG N2 2
N - @@ ,—:\ ( \Lﬂ/ / Jf) .19 5§
-)/I’ 7 /:1 ‘E‘t_ o 320 T

[ 5
2= o

\ ‘f\-.../ 71 |®

\ ~— 22 Bquider| City}W "2 |Project Site
1

24

City
] Rainfall Depth=2.0 inch
p} o all Dep inches
p N | =) = N
2022k\ /?\\i_ [\ \ 26 .
Y K )}_.ﬁ | ¢ .
24\‘\ { ? 28
= g 2%33:\)3 s eiait ﬁ\ 29
X / \ ) 30
NE(BAY
/Z// McCarran Ajrport rainfali \\ gﬁn_}u
A area. See Figure 513. \\{ 33 Revision 0

——

WRC REFERENCE: & BD
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
ST ﬂ

PRECIPITATION ADJUSTMENT RATIOS

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year 1.16
10-year 1.24
25-year 1.33
50-year 1.39
100-year 1.43

NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.

2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratios.

Tables 505 and 506 require no adjustments.

—

Revision Darte

REFERENCE:
USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
SIX HOUR DEPTH-AREA REDUCTION FACTORS
Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
0.0 1.00
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86 h
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 B85 I
200.0 e
300.0 0.46
400.0 0.42
500.0 0.39

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

2. Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater
than 200 square miles.

Ravision Dare

REFERENCE: FABLE 502
USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of

Total Storm Depth

Storm Time

(In Minutes)
185

190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
4275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355

360

SDN3

32.2
35.2
40.9
49.9
59.0
71.0
74.4
78.1
81.2
81.9
83.5
85.1
85.6
86.0
86.8
87.6
88.8
91.0
92.6
93.7
95.0
97.0
97.6
98.2
98.5
98.7
98.9
89.0
99.3
99.3
99.4
99.5
99.8
99.8
99.9
100.0

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

For drainage areas greater than or equal to 12 square miles, use SDN 5.~ © .

Percent of
Total Storm Depth
Storm Time
I(In Minutes) SDN3 SDN4 SDN5
0 0.0 0.0 0.0
5 2.0 2.0 2.0
10 5.7 5.8 5.9
15 70 7.5 8.0
20 8.7 9.9 11.0
25 10.8 12.6 14.4
30 12.4 13.7 15.0
35 13.0 14.5 16.0
40 13.0 14.9 16.8
45 13.0 15.1 171
50 13.0 15.5 18.0
55 13.0 15.6 18.2
60 13.0 15.9 18.7
65 13.3 16.2 19.0
70 14.0 16.9 19.7
75 14.2 17.2 20.2
80 14.8 17.9 21.0
85 15.8 18.9 22.0
90 17.2 20.1 23.0
95 18.1 211 241
100 19.0 22.0 25.0
105 19.7 22.8 25.9
110 19.9 23.2 26.5
115 20.0 24.0 28.0
120 20.1 24.6 29.0
125 20.4 25.2 30.0
130 21.4 26.0 30.5
135 22.9 26.9 30.9
140 241 27.6 31.0
145 24.9 28.3 31.7
150 25.1 28.6 32.1
155 25.6 29.2 32.7
160 27.0 30.2 33.3
165 27.8 31.2 34.6
170 28.1 32.1 36.1
175 28.3 33.2 38.1
180 29.5 35.2 40.8
Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.
2.
than 12 square miles in size, use SDN 4.
3.
4,

A graphical representation of these values is presented on Figure,_51—§;_.' ¥

SDN4
37.8

415
46.2
53.0
61.0
71.0
73.2
75.6
78.2
79.9
81.3
82.3
83.0
83.5
84.4
85.1
86.4
885
90.8
92.4
94.4
96.8
97.3
97.8
98.2
98.4
98.6
98.8
99.1
99.2
99.3
99.4
99.7
99.8
99.9
100.0

SDN5
43.0

47.7
51.4
56.1
63.0
71.0
72.0
73.1
75.2
77.9
79.0
79.5
80.4
81.0
82.0
82.6
84.0
85.9
88.9
91.0
93.8
96.6
97.0
97.4
97.9
98.1
98.3
98.5
98.9
99.0
9g9.2
99.3
99.6
99.7
99.9
100.0

Revision

Date

REFERENCE:

TABLE 503
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*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
* JUN 1998

* VERSION 4.1

»

* RUN DATE 06MAR14 TIME 11:51:06

B R T S T e ey

R L o ey

* * *
% * U.S. ARMY CORPS OF ENGINEERS &
* * HYDROLOGIC ENGINEERING CENTER *
& * 602 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 &
* * (916) 756-1104 *
* * *

e R B T S T U S e e

X ¥ XXXXXXX XXXXX X
X X X X X XX
X X X X X
HXXKXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X ¥ XXXKXXX XAXXX XXX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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
LINE 10 SR s
*DIAGRAM
1 1D
2 ID
3 ID
4 ID
5 ID
6 ID
7 iD
8 D
9 iD
10 ID
11 ID
12 ID
13 ID
14 ID
15 1D
16 1D
17 ID
18 ID
19 ID
20 ID
21 ID
22 ID
23 ID
24 JR PREC
25 BT 5
26 I0 5
27 IN 5
*
28 KK ONX1
29 BA 0.001
30 PB 2.86
31 BC .0o0
32 PC .130
33 PC .190
34 PC .251
35 PC .499
36 PC .860
37 BC -982
38 PC .998
39 LS 0
40 uD 0.102

S

HEC-1 INPUT PAGE

CIVIL SQUARED ENGINEERING
DURANGO & 95 COMMERCIAL
CITY OF LAS VEGAS, NV

EXISTING CONDITION

REFERENCE

INPUT FILE :4114E.DAT
OUTPUT FILE:4114E.O0UT

Ak hhkhkhkkh kA bk h kA bk kA ATk R Ak bk kKA Ak A A Ak Ak hhkhkhkhhhhkrkhhhhhhk

-3 ONSITE DRAINAGE BASIN AREA = 13.9 ACRES L2
i DEPTH-DURATION-FREQUENCY VALUE = 2.86-in *
" DEPTH-AREA REDUCTION VALUE = 1.0 *
i STORM DISTRIBUTION #3 ¥
* ABSTRACTION METHOD: SCS CN i
L HYDROLOGIC METHOD: SCS UH x
* ROUTING METHOD: #
E RATIO 1 = 10-YEAR EVENT 5
* RATIO 2 = 100-YEAR EVENT ¥
¥ STARTED: 3/03/14 %
& REVISED: x

Fhkhdhhhkhkkhdhkdkhhk kA hkhhhhhkhhhh hhkhhhhhkrhrhhhkkhhhhhdhhkhhkhhhk

-564 1.000

0 4] 360

0 0

4] 0

2

.020 .057 .070 .087 .108 .124 .130 -130 -130
.130 .130 133 .140 .142 .148 -158 172 .181
219 .199 -200 -201 -204 -214 .229 .241 .249
.256 .270 -278 .281 .283 .295 .322 -352 -409
-59%0 .710 . 744 -781 .812 .819 835 .851 -856
.868 .876 .888 -910 -926 937 .950 .970 .976
-985 .987 .989 -990 993 .393 .994 +995 .998
«389 1.00
77.0

T



41 KK ONX2

42 BA .0024
43 LS 0 79.6
44 uD 0.128
*
HEC-i1 INPUT PAGE 2
LINE ID ..., T, 2.0, Jc S L P ..., Bovuiunnn Feisenan 8., 9...... 10
45 KK Coni
46 KM COMBINE ONSITE BASINS ONX1, ONX2
a7 HC 2
*
48 KK ONX3
49 BA 0.0038
50 Ls 0 85.0
51 up 0.108
*
52 KK ONX4
53 BA 0.0010
54 Ls 0 85.0
55 uD 0.050
*
56 KK ONX5
57 BA 0.0032
58 LS 0 85.0
59 uD 0.097
*
60 KK CON2
61 KM COMBINE ONSITE BASINS ONX3, ONX4 AND ONXS
62 He 3
*
63 KK ONX6
64 BA 0.0054
65 Ls 0 80.8
66 [§18] 0.126
+*
67 KK CuX7
68 BA 0.0048
69 LS 1} 77.90
70 uo D.073
*
71 KK CON3
T2 KM COMBINE ONSITE BASINS ONX6, ONX7
73 HC 2
*
74 KK 0s05
75 Ba .0005
16 LS 0 96.6
77 uD 0.062
*
78 22
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING {-——->) DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR {<——-) RETURN OF DIVERTED OR PUMPED FLOW
28 ONX1

. . ONX2



45 COHL v v wos v

48

52

56

60 .

63

67 .

71 .

74 -

ONX3
: ONX4
: : ONX5
CoNZ....... e B N
: ONX6
‘ : ONX7
. CONé.. ........:
: : 0505

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

B T e

*
*
*
*
*
*

*

FLOOD HYDROGRAPH PACKAGE

JUN 1998
VERSION 4.1
RUN DATE 06MAR14 TIME

*

{HEC-1) *

11:51:06 i

Ahkkhhkhhhhk R Ak kh ok ok h kb hk kAR A Rk A Ak Rk h Ak h Ak

CIVIL SQUARED ENGINEERING
DURANGO & 95 COMMERCIAL
CITY OF LAS VEGAS, NV

EXISTING CONDITION

INPUT FILE

:4114E.DAT

OUTPUT FILE:4114E.0QUT

e o S b o U R S S e T

* ONSITE DRAINAGE BASIN AREA = 13.9 ACRES
* DEPTH-DURATION-FREQUENCY VALUE = 2.86-in
* DEPTH-AREA REDUCTION VALUE = 1.0

* STORM DISTRIBUTION #3

® ABSTRACTION METHOD: SCS CN

* HYDROLOGIC METHOD: SCS UH

* ROUTING METHOD:

L RATIO 1 = 10-YEAR EVENT

% RATIO 2 = 100-YEAR EVENT

* STARTED: 3/03/14

#*: REVISED:

LA

*

*

i A et L R eI

ICENT

26 10 OUTPUT CONTROL VARIABLES
IPBRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 360 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0555 ENDING TIME

19 CENTURY MARK

Ik hhhk ok ke h ke ok ke ke hh dh kA kAR AN KA AR A hh ko hhk

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

R e RS ]



COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 29.92 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
.56 1.00

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

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIC 2
.56 1.00

HYDROGRAPH AT
+ ONX1 .00 E FLOW 0. 1.
TIME 3.58 3.58

HYDROGRAPH AT
+ ONX2 .00 1 ELOW 1. 2
TIME 3.58 3.58

2 COMBINED AT
+ CON1 .00 i FLOW L3y 3.
TIME 3.58 3.58

HYDROGRAPH AT
+ ONX3 .00 1 FLOW L 4.
TIME 3.58 3.58

HYDROGRAPH AT
+ ONX4 .00 1 FLOW . 2.
TIME 3.50 3.50

HYDROGRAPH AT
+ ONX5 .00 1 FLOW L= 4.
TIME 3.50 3.50

3 COMBINED AT
+ CONZ2 .01 1 FLOW 3. 10.
TIME 3.50 3.50

HYDROGRAPH AT
+ ONX6 -00 1 FLOW 2. 5.
TIME 3.58 3.58

HYDROGRAPH AT
+ ONX7 .00 1 FLOW ;= 4,
TIME 3.50 3.50

2 COMBINED AT
+ CON3 -01 1 FLOW . 9.
TIME 3.58 3.50

HYDROGRAPH AT
+ 0S05 .00 1 FLOW i. L.
TIME 3.50 3.50

**% NORMAL END OF HEC-1 ***
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R T T F T T T F T R
*
FLOOD HYDROGRAPH PACKAGE
JUN 1958
VERSION 4.1

(HEC-1)

RUN DATE 15JUL15 TIME 13:32:08

LR N

*
*
*
*
*
*

dkkdrkk ok kbdkdk kb h kb thkd kb h bkt rhbrin

X X 20000 XXXAX
X X X X X
X X X X
OO XX X

X X X X

X X X X X
X X  X000oK pio 8004

Fhkkhddkdkhkdkdk bkt dhr bk kk ek hb bk hdkrddd

U.S5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 98616
(916) 756-1104

* ¥ * ¥ * * 3%

*
*
*
*
*
*
*

kkdkhhkhkhkhkr kT kkhhkhbttdrhhhedbbkkk

THIS PROGRAM REPLACES ALL PREVEQUS VERSIONS OF HEC-1 KNOWN As HEcl (JANW 73), HECIGS, HECI1DB, AND HEC1KW.

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

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... l....... 2....... S 5
*DTAGRAM
1 D
2 IDp Durange & 95 Commercial
3 ID Developed Condition
4 ID
5 ID File u:\pam \HEC-1\REM95DV\HC1
6 ID
7 IT 5 360
8 10 5
9 IN 5
10 JR PREC 0.564 1.0
* drkkkkk ek kdh kb kA drhokdk
* Devaloped Conditions *
* kkkdkhdkkkkkRd Ak kddokobr
11 KK OND1
12 BA 0.0002
13 EB 2.86
14 PC 0.00 2 5.7 7 8.7
15 BC 13 13 13 13.3 14
16 PC 139 19.7 13.7 20.1 20.1
17 PC 25.1 25.6 27 27.8 28.1
18 PC 49.9 59 71 74.4 78.1
19 PC B6 86.8 87.6 88.8 91
20 PC 58.2 98.5 98.7 98.9 99
21 PC 59.8 99.9 100
22 LS 92.0
23 UD 0.0500
24 KK OFX1
25 Ba 0.0001
26 1s 77
27 UD ©.0500
28 KK OFX2
29 Ba 0.0006
30 LS 77
3 uD 0.050
32 KK OND3
33 BA .0014
34 Ls 94
35 uD 0.05
36 KK OND2
37 BA .0015
38 Ls 93
35 uD 0.05
40 KK CON1
41 HC 5
1 HEC-~1 INPUT
LINE ID....... S 2....... = J 4....... 5
42 KK OND3A
43 Ba 0008
44 L5 94
a5 m n ne\

10.
14.
20.
28.
81.
92,
59,

Wohhwa o

13
15.8
22.9
32.2
83.5

95
99.4

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
....... 9,.....10
13 13 .
17.2 183.1
24.1 24.9
35.2 40.9
85.1 85.6
87 897.6
99.5 99.8
FPAGE 2
....... 9......10



46 KK OND4
47 Bxa 0.0025
48 LS 94
49 UD 0.0650
50 KK OHDS
51 2a  0.0060
52 LS 83
53 uD 0.100
54 KK OFX3
55 Ba .0005
56 LS 85
57 D 0.118
58 KK OFX4
58 BA L0004
60 LS B85
61 uD .05
62 KK OFX5
€3 BA .0025
64 s a5
65 uD 0.05
66 KK CON2
67 HC 5
68 T KK ONDE
(34 BA .0013
70 Ls a2
71 uD 0.035
72 KK QFX6
73 Ba .0005
74 Ls 82.5
75 up 0.08
76 KK QFX7
77 BA .0010
78 Ls 77
79 up 0.063
80 KK CON3
a1 HC 3
HEC-1 INPUT PAGE 3
LINE ID....... i....... 2.0, [ P [ PR 5....... 6....... Toeioan. 8....... 9., 10
Bz KK CFD1
B3 BA .0006
B84 Ls 93.5
8S uD 0.063
86 KK OFDZ
a7 BA .0002
08 Ls 92
B89 uD 0.052
90 ZZ
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR {<-—--) RETURN OF DIVERTED OR PUMPED FLOW
11 OND1
24 . OFX1
28 . . OFX2
32 . . - OND3
36 . . . . ONDZ
40 o it
42 . OND3A
46 . . OND4
50 - . . ONDS

54 . B . . QFX3



+

+

58
62

&6 ) . coN
68 .

72 : .

76

80 . .

82

a6

OFX4

OFX5

(***) RUNOFF ALSQ COMPUTED AT THIS LOCATION
MR e R T e e S 2 )

*

*
¥
*
*
*
*
*

FLCOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1598
VERSION 4.1

RUN DATE 15JUL1S YIME 13:32:08

khhkkkddthhkkhddhdk kb rkddkdrhrdhhrdd

*

*
*
*
*
*
*
*

Durango & 55 Commercial
Beveloped Candition

File u:\pam \HEC-1\REMY95DV\HC1

8 10 OUTPUT CONTROL VARTIABLE
IPRNT 5
IPLOT 0
QSCAL 0.
T HYDROGRAPH TIME DATA
NMIN 5
IDATE 1 0
ITIME o00e
NR 360
NDDATE 2 0
ND'TIME 0555
ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

s

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

OFX6

QFX7

OFR2

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME

NUMBER OF HYDROGRAPH ORDIMATES

ENDING DATE
ENDING TIME
CENTURY MARK

.0B HOURS
29.92 HOURS

PRECIPITATION DEPTH INCHES

SQUARE MILES

kkkktkkkkkdkrdkhhhkhrk kv krkk Ak kkd

U.5, ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* ¥ ¥ ¥ ¥ % F

*
*
*
*
*
*
*
*

EE R Ly L L L oL 2 R g R Ry R g G g

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

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

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-RATIOQ QPTION
RATIOS OF PRECIPITATION
.56 1.00
QPERATION STATION ARER PLAN RATIO 1
.56
HYDROGRAPH AT
OND1 sli] 1 FLOW 0.
TIME 3.50
HYDROGRAPH AT
OFX1 .00 1 FLOW 0.
TTMER 31 "N

RATIO 2
1.00

0.
3.50



HYDROGRAPH AT

* OFx2

HYDROGRAPH AT

* OND3

HYDROGRAPH AT

* oND2

5 GCOMBINED AT

+ CONL

HYDROGRAPH AT

+ OND2A

HYDROGRAPH AT

+ OND4

HYDROGRAPH AT

+ ONDS

HYDROGRAPH AT

* OFX3

HYDROGRAPH AT

+ OFX4

HYDROGRAFH AT

* OFX5

5 COMBINED AT

* CONZ2

HYDROGRAFH AT

+ ONDE&
HYDROGRAPH AT
+ OFX6
HYDROGRAPH AT
* OFX7
3 COMBINED AT
+ coN3
HYDROGRAPH AT
+ OFDL
HYDROGRAPH AT
* OFD2

*¥%+ NORMAL END OF HEC-1 ***

.00

.00

.00

.00

-00

.0g

.01

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

FLOW
TIME

2.
3.50

10.
3.50

quqCLL wlmwu &WﬂFﬁﬁn\

(362 cfs wi [ Flows Prom overflown)

EECWASN mJj»C'qus Lo Over Plows &4

FeFerenee



Hydraulic Analyses

Baughman & Turner, Inc. Appendix C



BS(- Oso Blanca

Worksheet for Irreqular Section - FM2 East Half 0SO 100yr

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00,
(0+11,
(0+38,

Options

Current Kougnness vveignied
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range

Flow Area

Manning Formula

Normal Depth
0.00610 ft/ft
111.00 ft¥/s
Elevation (ft)
0+00 0.68
0+09 0.50
0+10 0.50
0+10 0.00
0+11 0.13
0+11 0.17
0+38 0.70
0+38 1.20
Ending Station

0.68) (0+11, 0.17)
0.17) (0+38, 0.70)
0.70) (0+38, 1.20)

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

0.98 1t
0.00to 1.20 ft
19.67 fi2

Roughness Coefficient

0.013
0.013
0.013

Bentley Systems, Inc. Haestad Methods SolBéntidieFirmwMaster V8i (SELECTseries 1) [08.11.01.03]
37712014 9:11:11 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

t1of 2



Worksheet for Irregular Section - FM2 East Half 0SO 100yr

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

3/7/12014 9:11:11 AM

39.14
0.50
38.00
0.98
1.1
0.00299
564
0.50
1.48
1.38

Supereritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.98

1.11

0.00610
0.00299

Bentley Systems, Inc. Haestad Methods SolBEatidefiimwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 2 of

2



HS|- Oso Blanca

Cross Section for Irregular Section - FM2 East Half 0SO 100yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00610 ft/ft
Normal Depth 0.98 ft
Discharge 111.00 ft3/s

Cross Section Image

1.40
s S R S . —
-1 N R I
AT T N T A
128 e REF2 100yr = 311 cfs
g-ggf R T — Spillover flow from west
S 0701 G B TR S half of Oso Blanca. Flow
B os0° is 11 cfs on the east half
o g—ﬁ: of Oso Blanca Road.
0.30 18" freeboard + 0.98 WS
0.20: = 2.48' above street
Py S £ e e S - flowline elevation.
40 : : Back of walk is 0.68'
0.20 f e e £ above Oso Blanca
0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35 flowline. 2.48'-0.68' =
S 1.8' min. height flood wall
above back of sidewalk.

Bentley Systems, Inc. Haestad Methods SoiBtoti€leFimwMaster V8i (SELECTseries 1) [08.11.01.03]
3/7/2014 9:12:23 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



H‘S\ = OSO‘E)lﬂll'\C&
Worksheet for Irregqular Section - FM2 West Half 0SO Max IOO*'\{Q

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00610 ft/ft
Discharge 200.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+53 1.20
0+53 0.70
0+79 0.17
0+79 0.13
0+81 0.00
0+81 0.50
0+81 0.50
0+90 0.68

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+53, 1.20) (0+79, 0.13) 0.013
(0+79, 0.13) (0+81, 0.00) 0.013
(0+81, 0.00) (0+81, 0.50) 0.013
(0+81, 0.50) (0+90, 0.68) 0.013

Options

Lurrent Kougnness vveigniea

Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 121 #
Elevation Range 0.00to 1.20 1t

Bentley Systems, Inc. Haestad Methods SolBtntdjeFimvMaster V8i (SELECTseries 1) [08.11.01.03]
3/7/2014 9:13:46 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Irreqular Section - FM2 West Half 0SO Max

Results

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

31772014 9:13:46 AM

27.84
38.58
0.72
37.00
1.21
1.42
0.00267
7.18
0.80
201
1.46

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.21

1.42

0.00610
0.00267

Bentley Systems, Inc. Haestad Methods SolBEnlia}eFilmwMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2o0f 2



HS|- 0so Blanca

Cross Section for Irregular Section - FM2 West Half 0SO Max

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00610 fuft
Normal Depth 121 ft
Discharge 200.00 ft¥/s

Cross Section Image

1.40 ;

1.20 ; T R D S

L it REF2 100yr = 311 cfs

osof i o Flow at 200 cfs will begin
I St S S S S S S to spill over the island
8 o060 e ‘Seon e Sause e median onto the east side
o 0.50] of Oso Blanca.

st 311 cfs-200 cfs = 111 cfs

3;,3_’3 that will spill over median

0.10. south of Severence.

0.00

-0.10

-0.20°

0+55 0+50 0+85 0+70 0+75 0+80 0+85 0+00
Station

Bentley Systems, Inc. Haestad Methods SolBSntidjeFiewMaster V8i (SELECTseries 1) [08.11.01.03]
31712014 9:16:01 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



H3\-Oso Blancar

Worksheet for Irreqular Section - FM-2 Severence10yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00610  f/ft
Discharge 104.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

£ 7 ﬁ\
0+53 1.20 ™ /@
0+53 0.70 @
0+79 0.17 '
0+79 0.13
0+81 0.00
0+81 0.50
0+81 0.50
0+90 0.68

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+53, 1.20) (0+90, 0.68) 0.015
Options
e Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 100 1t

Elevation Range 0.00to 1.20 ft

Flow Area 2042 f2
Wetted Perimeter 38.18 +#t

Hydraulic Radius 053 ft

Bentley Systems, Inc. Haestad Methods SolBtolidleFitlewMaster V8i (SELECTseries 1) [08.11.01.03]
3/6/2014 5:11:22 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Irreqgular Section - FM-2 Severence10yr

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

3/6/2014 5:11:22 PM

37.00
1.00
1.08

0.00402
5.09
0.40
141
1.21

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.00

1.08

0.00610
0.00402

Bentley Systems, Inc. Haestad Methods SolBioliGeFillewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 2 of

2



H3|- Oso Blance-

Cross Section for Irregular Section - FM-2 Severence10yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00610 fi/ft
Normal Depth 1.00
Discharge 104.00 ft¥/s

Cross Section Image

REF2 10yr = 104 cfs
Flow is contained to the
west half of Oso Blanca
Road and does not spill
over the island median
onto the subject project.

Elevation

0+55 0+60 0+65 0+70 0+75 0+80 0+85 0+90
Station

Bentley Systems, Inc. Haestad Methods SolBeatidleFiimwMaster V8i (SELECTseries 1) [08.11.01.03]
3/6/2014 5:11:46 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



HS2 Oso Blanca 100-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00560 ft/ft
Normal Depth 0:35
Discharge 400 ft¥s

Cross Section Image

1.40
1.20:
1.00
0.80
0.60
0.40
0.20] { : :
000]
-0.20-

0+00 0+10 0+20 0+30 0+40 0+50 0480 0+70 0+80 0+20

Station

Elevation

Bentley Systems, Inc. Haestad Methods SoBéiotieg diitarMaster V8i (SELECTseries 1) [08.11.01.03]
7/15/2015 5:22:49 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Friction Method

Solve For
Input Data
Channel Slope

Discharge

Section Definitions

. Station

Manning Formula
Normal Depth

@

0+00.0
0+08.0
0+09.5
0+09.5
0+11.0
0+11.0
0+38.0
0+38.0
0+53.0
0+53.0
0+80.0
0+80.0
0+81.5
0+81.5
0+82.0
0+380.0

Roughness Segment Definitions

~ Start Station

{0+00.0, 0.68)
(0+11.0, 0.17)
(0+80.0, 0.17)

HS2 Oso Blanca 100-yr

0.00560 ftt
4.00 ft¥s

. Elevation {ff)

Ending Station

0.68
0.50
6.50
0.00
0.13
0.17
0.70
1.20
1.20
0.70
0.17
0.13
0.00
0.50
0.50
0.68

(0+11.0, 0.17)
(0+80.0, 0.17)
(0+90.0, 0.68)

Roughness Coefficent

7/15/2015 5:23:33 PM

0.013
0.017
0.013

Bentley Systems, Inc. Haestad Methods SoBémiegdiltovMaster V8i (SELECTseries 1) [08.11,01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1of 2



Options

Lurrent Rougnness vveignied
Method
Open Channel Weighting Method

Closed Channe! Weighting Method
Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length

Number Of Steps
GVF Output Data___
Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth

Channel Slope
Critical Slope

HS2 Oso Blanca 100-yr

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

0.00t0 1.20 ft

Subcritical

0.35

2.52
2218
0.1
21.39
0.35
0.33
0.00860
1.59
0.04
0.39
0.82

0.00
6.00

0.00

0.00
Infinity
Infinity

0.35

0.33

0.00560
0.00860

fifs
ft/s

fi/tt
it .
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HS2 Oso Blanca 10-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00560 ft/ft

Normal Depth 029 #
2.00 ft¥s

Discharge

Cross Section Image

1.40. I : : H
1.201
1.00:
0.80
0.60]
0.40°
0201 i = : ;
0.00
-0.20 - — :
0+00 0+10 0420 0+30 0+40 0450 0480 0+70 0+30 0490
Station

Elevation
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HS2 Oso Blanca 10-yr

Project Description

Friction Methed

Solve For

InputData

Channel Slope
Discharge

Section Definitions

Manning Formula
Normal Depth

. Station (f)

0+00.0
0+09.0
0+09.5
0+09.5
0+11.0
0+11.0
0+38.0
0+38.0
0+53.0
0+53.0
0+80.0
0+80.0
0+81.5
0+81.5
0+82.0
0+90.0

Roughness Segment Definitions

~ Start Station

(0+00.0, 0.68)
(0+11.0, 0.17)
{0+80.0, 0.17)

7M5/2015 5:25:47 PM

0.00560 fi/ft

200 s

~ Elevation (ff) ‘

0.68
0.50
0.50
0.00
0.13
0.17
0.70
1.20
1.20
0.70
0.17
0.13
0.00
0.50
0.50
0.68

Ending Station__ o

(0+11.0, 0.17)
(0+80.0, 0.17)
(0+90.0, 0.68)

Roughness Coefficient

0.013
0.017
0.013
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HS2 Oso Blanca 10-yr

Options . )
Lurrent Kougnness vveignied - Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Methaod Pavlovskii's Method

Results
Normal Depth
Elevation Range
Flow Area
Weited Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

71152015 5:25:47 PM

029 +#
0.00to 1.20 ft
1.45 f2
16.19 ft
009 #
15.51
0.29 ft
0.28 1t
0.00915 i/t
1.38 /s
0.03 1t
0.32
0.79

Subecritical

0.00 ft
0.00 ft

0.00 1t

0.00 1t
Infinity  fi/s
Infinity  ft/s

029 f

028 f

0.00560 fi/it
0.00915 it
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HS3 Oso Blanca 100-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00510  fyft
Normal Depth 030 1t
Discharge 200 ft¥ys

Cross Section Image

1.40_
1.20:
1.00°
0.80°

Elevation
[==1
3

0+00  0+10 0:20  0+30  0+40 = 0+50 0460 0+70 0+80 = 0+90
Station
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Project Description

Friction Method

HS3 Oso Blanca 100-yr

Manning Formula

Solve For Normal Depth
InputData _
Channel Slope 0.00510  fuft
Discharge 200 ft¥s
Secfion Definitions
Stationfty . Elevation(fy
0+00.0 0.68
0+09.0 0.50
0+09.5 0.50
0+09.5 0.00
0+11.0 0.13
0+11.0 0.17
0+38.0 0.70
0+38.0 1.20
0+53.0 1.20
0+53.0 0.70
0+80.0 0.17
0+80.0 0.13
0+81.5 0.00
0+81.5 0.50
0+82.0 0.50
0+90.0 0.68
Roughness Segment Definitions
_ StartStaon Ending Stafion  Roughness Coefficient
(0+00.0, 0.68) (0+11.0, 0.17) 0.013
(0+11.0, 0.17) (0+80.0, 0.17) 0.017
{0+80.0, 0.17) {0+90.0, 0.68) 0.013
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Opt|ons e

HS3 Oso Blanca 100-yr

Lument Kougnness vveigniea Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Resuts

Normal Depth
Elevation Range
Flow Area
Weited Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.30

0.00 to 1.20 ft
1.51
16.57
0.09
15.88
0.30
0.28
0.00917
1.33
0.03
0.32
0.76

Subcritical

GVF InputData

Downsiream Depth
Length
Number Of Steps

GVF Output Data
Upstream Depth
Profile Description
Profile Headloss
Downstream Velogity
Upstream Velogity
Mormal Depth

Critical Depth

Channel Slope
Critical Slope

0.00
0.00

0.00

0.00
Infinity
Infinity

0.30

0.28

0.00510
0.00917

- =2 = =2

ft/ft
ftis

fifs
ft/s

ft/t
ft/ft
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HS3 Oso Blanca 10-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00510 ft/ft
Normal Depth 0.25 ft
Discharge 1.00 ft¥s

Cross Section Image

1.40 |
1.20
1.00.
0801
0.80
0.40
0.20
0.00 .
-0.20°
0+00 0+10 0+20 0+30 0+40 0+50 0460 0+70 0+380 0+20
Station

Elevation
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Project Descripion

Friction Method

HS3 Oso Blanca 10-yr

Manning Formula

Solve For Normal Depth
lputbata
Channe! Slope 0.00510  fi/it
Discharge 1.00 ftvs
Section Definitions
. Swten@® o Efevation (ft)
0+00.0 0.68
0+09.0 0.50
0+09.5 0.50
0+09.5 0.00
0+11.0 0.13
0+11.0 0.17
0+38.0 0.70
0+38.0 1.20
0+53.0 1.20
0+53.0 0.70
0+80.0 0.17
0+80.0 0.13
0+81.5 0.00
0+81.5 0.50
0+82.0 0.50
0+90.0 0.68
Roughness Segment Definitions
_____  Stant Station . Ending Station . Roughness Coefficient
(0+00.0, 0.68) (0+11.0, 0.17) 0.013
(0+11.0, 0.17) (0+80.0,0.17) 0.017
(0+80.0, 0.17) (0+90.0, 0.68) 0.013
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HS3 Oso Blanca 10-yr

Lurrent Kougnness vveigniea
Method
Open Channel Weighting Method Pavlovskil's Method

Closed Channel Weighting Method Pavlovskii's Method

Pavlovskii's Method

Resuls

Normai Depth 0.25 1t
Elevation Range 0.00to 1.20 ft

Flow Area 085 fi2
Wetted Perimeter 1142
Hydraulic Radius 007 #
Top Width 10.83 +#t
Normal Depth 025 ¢
Critical Depth 023 ft
Critical Slope 0.00846 fi/ft
Velocity 118 /s
Velocity Head 0.02
Specific Energy 027 +#
Froude Number 0.74

Flow Type Subcritical

GVFInputData

Downstream Depth 0.00
Length 0.00 #
Number Of Steps 0
GVF OutputData

Upstream Depth 0.00 +#t
Profile Description

Profile Headloss 0.00 f
Downstream Velocity Infinity /s
Upstream Velagity Infinity  fi/s
Normal Depth 025 ¢
Critical Depth 023 #
Channel Slope . 0.00510 /it
Critical Slope 0.00946 i/t
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[TITLE]

Durango & 95 Commercial

South Pipe Run
[REPORT]
COMPOSITE_ONLY
[NETWORK]

**TYPE

Headwork

**BRANCH DEFINITIONS

"Node7"

[OUTLET]

**HAME STATION INVERT GROUND CHANNEL WATER SURFACE

e ELEV ELEV b)) ELEV {opt.)

Y e I ML Sl S ik sl Sl T T et I e TV st I ST ]

"Hode8" 1000 1o 12 "South"™ 0

[HEADWORK ]

**NAME INVERT GROUND CHANNEL FLOW WATER SURFACE

- ELEV ELEV i} ELEV (opt.)

Eai e e el

"Node7" 13.29 22.83 "South" 23 1]

[WALLENTRANCE }

**NAME INVERT GROUND CHANNEL LOSS

e ELEV ELEV D COEFEICIENT (opt.}

MACEomovoouo  maglogeroas = S

[WALLEXIT]

*+HAME INVERT GROUND CHANNEL LOSS

. ELEV ELEV pi-} COEFFICIENT (opt.)

PR Ch i U o Y Syt SO = NS ey VI S

[BRIDGEENTRANCE]

**NAME INVERT GROUND CHANNEL REDUCTION

hx ELEV ELEV 1D FACTOR({opt.}

i SR T S T o e e el

[BRIDGEEXIT]

** NAME INVERT GROURD CHANNEL REDUCTION

i ELEV ELEV D FACTOR (opt. )

e s R rh

[JOIN]

**NAME INVERT GROUND CHANNEL LENGTH MANNINGS n NUMBER OF CONFLUENCE
R ELEV ELEV IDp BRANCHES ANGLE
Wi = i et el NI R
[JUNCTION]

**Name INVERT GROUND CHANNEL LENGTH MANNINGS n NUMBER OF CONELUENCE FLOW
e ELEV ELEV ID LATERALS ANGLE

REFE

ENCE



= gy
[TRANSITION] : ;“Eﬁ E - E"'I'? ?.W
**NAME INVERT =~ GROUND  CHANNEL LENGTH  MANNINGS n I ol s I?ﬁ ;7
bl ELEV ELEV i B £ . ‘,
Ven ¥
N U P =l " & e
[REACH]
**NAME INVERT GRQUND CHANNEL LENGTH MANNTNGS n CURVE ANGLE NUMBER
. ELEV ELEV ™ (opt) POINT (apt) MAWHOLES (opt)
P - o - —
"Linké" 13.29 22.83 "South” 422,21 0.013 0 0 o
[DROB]
**Hame INVERT ~ GROUND  CHAWNEL  1OSS
I ELEV ELEV 1 COEFFICIENT
. = ==
[CHANNEL
++REGULAR TYPES 1-4 7-8
*+1D TYPE HEIGHT  WIDTH LEET RIGHT NUMBER  AVG PIER INVERT  NUM OF
i SLOPE SLOPE PIERS WIDTH CROSS FALL BARRELS
S s ) LTl e
"South™ 4 3 1
**IRREGULAR TYPES 5-6
**ID TYPE NUMBER AVG PIER PIER1 PIER2 PIER3 PIER4 PIERS PIER6 PIERT PIERS PIERS PIER1Q
s °IERS WIDTH ELEV ELEV ELEV ELEv ELEV ELEV ELEV ELEV
- =t e e, Sepeee MR et e o el S0 0 S B Bien s REpen L B SRR
[POINT]
*+1p XCOORD ~ YCOORD



R e R R P T D e

Water Surface Profile Gradient (WSPG) E.-‘,,B 3 f"“ﬁnm

XP WSPG L | B £ Y g \

Engine Version 3.0 30/09/2011 ) f o ey g g.—*‘ .

¥P Selutions werw. xpsolut ions .com R {4 o

L Rt T TS SR mst?

-

INPUT FILE

B T

H:\Cad\Land\4114\Admin\Drainage\Technical Drainage Study\Hydraulic Analysis\XP-WSPG\4114 Durango South.wsx

Computed 03/11/14 10:18:03

TITLE INFORMATION

B T T LT T T T

Durango & 95 Commercial

South Pipe Run

WARNING SUMMARY

AR AR R AR AR AR AR R

RESULTS

D L T .

Main Line

Composite Profile:

ELEMENT TYPE STATION INVERT GROUND  W.S. DEPTH Q BARREL VELOC. VELOC. ENERGY SUPER CRITICAL FROUDE SLOPE HORMAL CROSS

NAME ELEV ELEV HEAD GRADE LN ELEV DEPTH NUMBER DEPTH SECTION

Hi

"Node8" Qutlet 1000.00 10.00 12.00 11.487 1.487 29.00 1 8.30 1.07 12.56 0.000 1.743 0.c00 0.00000 0.000 Circular
rlipat 1235.96 11.84 18.05 13.325 1.487 29.00 1 8.30 1.07 14.39 0.000 1.743 1.355 0.00779 1.487 Circular
"iip® 1329.46 12.57 20.45 14.062 1.495 29.00 1 8.24 1.05 15.12 0.000 1.743 1.341 0.00779 L1.487 Circular
et 1394.40 13.07 22.12 14.625 1.552 29.00 1 7.86 0.96 15.58 0.000 1.743 1.248 0.00779 1.487 Circular
“iip.* 1413.05 13.22 22.60 14.831 1.612 29.00 1 7.49 0.87 15.70 0.000 1.743 1.161 0.00779 1.487 Circular
“i_p.* 1420.33 13.28 22.78 14.951 1.675 29.00 1 7.14 0.79 15.74 0.000 1.743 1.07% 0.007739 1.487 Circular

*Link6" Reach 1422.21 13.2% 22.83 15.032 1.742 29.00 1 6.81 0.72 15.75 0.000 1.743 1.001 0.0077% 1.487 Circular

"Node7" Headwrk 1422.21 13.29 22.83 15.033 1.743 29.00 Ik 6.81 0.72 15.75 0.000 1.743 0.000 0.00000 0©.000 Circular

*) in the W.5.ELEV column indicates flocding, it is set whenever W.S.ELEV > GROUND ELEV
i.p. = intermediate point processing results for reaches



Cross Section for North 30in RCP Tailwater Calc

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00840 ft/ft

Normal Depth TAILWATER=0.76"'
Bottom Width 250 ft

Discharge 12.00 ftys

Cross Section Image

hv s =y
075k

} 250 }
V1

-
S

TAILWATER CALCULATION:
TAILWATER=75.83+WS

(WHERE WS=WATER SURFACE ELEVATION)
TAILWATER=75.83+0.76
TAILWATER=76.59

Bentley Systems, Inc. Haestad Methods SolBEatid}eFitewMaster V8i (SELECTseries 1) [08.11.01.03]
3/7/2014 10:47:11 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for South 30in RCP Tailwater Calc

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00770 f/ft
Bottom Width 250 1t
Discharge 29.00 fiy/s
Results

Normal Depth 149 ft
Flow Area 3.74 fi?
Wetted Perimeter 549 it
Hydraulic Radius 0.68 ft
Top Width 250 ft
Critical Depth 161 ft
Critical Slope 0.00634 ftift
Velocity 7.76 fi/s
Velocity Head 094 ft
Specific Energy 243 ft
Froude Number 1.12

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 000 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 f
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 149 ft
Critical Depth 161 ft
Channel Slope 0.00770 vt
Critical Slope 0.00634 fuft

Bentley Systems, Inc. Haestad Methods SolBSatdeFitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for South 30in RCP Tailwater Calc

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00770 /it

Normal Depth 149 1t TAILWATER=1.49'
Bottom Width 250 f#

Discharge 29.00 ft¥/s

Cross Section Image

149 ft

TAILWATER CALCULATION:
TAILWATER=75.83+WS

(WHERE WS=WATER SURFACE ELEVATION)
TAILWATER=75.83+1.49
TAILWATER=77.32

Bentley Systems, Inc. Haestad Methods SolBSatideFitewMaster V8i (SELECTseries 1) [08.11.01.03]
3/7/2014 10:56:06 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



connl 3
South 6 x 3 Box

Project Description

Solve For Headwater Elevation

Input Data

Discharge 144.00 fis/s
Centroid Elevation 1.50 #
Tailwater Elevation 0.00 +#
Discharge Coefficient 0.65
Opening Width 6.00
Opening Height 3.00
Results

Headwater Elevation 3.85
Headwater Height Above Centroid 2.35
Tailwater Height Above Centroid -1.50

Flow Area 18.00 ft2
Velocity 8.00 ftis

Bentley Systems, Inc. Haestad Methods SoBbule@ ¢iitarMaster V8i (SELECKeries 1) [08.11.01.03]
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CoONn 3
Cross Section for revised Box {low s

Project Description

Solve For Headwater Elevation

Input Data

Discharge 144.00 ft¥/s
Headwater Elevation 3.85 1t
Centroid Elevation 1.50 1
Tailwater Elevation 0.00 ft
Discharge Coefficient 0.65
Opening Width 6.00 ft
Opening Height 3.00 ft

Cross Section Image

300 ft

' 6.00 }

Bentley Systems, Inc. Haestad Methods SoB¢icke@diltavMaster V8i (SELECTseries 1) [08.11.01.03]
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RIPRAP SIZE CALCULATION
; ]
Per formula 734 of the manual: Rﬁﬁ FEE'-R ENCE
V=3 (dso)®® (S-1) /5 %Y
Where: V= Mean Channel Velocity ( fps)
S= Longitudinal Channel Stope (ft. /ft.)
Ss= Specific Gravity of Rock {minimum recommended Ss=2.5)
dsg= Rock Size {ft.) for which 50 percent of the Riprap by weight is smaller.
For the worst case (section FM-3)
V=5.01
5=0.022
Took minimum specific gravity 55=2.5
dso= (3xVx(S “)/ (S-1))?
dsp= 0.33

Accepting the minimum recommended size= 8"




Reference Material
Baughman & Turner, Inc. ' Appendix D
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Technical Dratnage Study — Durango & 95 Commercial March 2014

l. GENERAL DESCRIPTION
A. Study Overview And Purpose

This Technical Drainage Study will serve to address the existing and developed drainage
conditions for the Durango & 95 Commercial property. The proposed site will ultimately
consist of a mix of commercial and retail buildings on approximately 9.3+ acres. The site
has not been previously studied; however, the TDS for Farm Road/US 95 infrastructure
was approved by the CLV on Oct. 12, 2006 for Oso Blanca Road.

The following tasks were performed in the preparation of this report:

1) Identify the Federal Emergency Management Agency (FEMA) Flood Plain
designation for the project site.

2) ldentify known existing or planned Clark County Regional Flood Control District
(CCRFCD) or local drainage facilities that affect or are affected by the site.

3) Review Approved Drainage Studies for the subject site and other projects in the
vicinity of the site,

4) Estimate runoff generated within and around the project site for the 10-year and
100-year, six-hour storm events, and to provide recommendations for drainage
facilities.

The purpose of this study is to obtain an approved study to allow development of the
site.

B. Site Description and Location

The project site is within APN 125-17-301-006 and a portion of Section 17, Township 19
South, Range 60 East, in the city of Las Vegas Nevada. More Specifically the site is
iocated on the northwest corner of OSO Blanca and Durango Drive. The site consists fo
arid rangeland and desert shrub vegetative cover in poor hydraulic condition. The site
slopes from west to east with various slopes ranging from two to ten percent. The site is
bordered by the existing Fairfield Farm development and OSQ Blanca on the west; the
US 95/Durango off-ramp on the north and east, and by OSO Blanca Road and North
Durango drive on the south (refer to Figure 1 - Vicinity Map, figure 2 — Site Map and
Figure 10 Assessor’s Parcel Map included in Appendix A).

C. Master Planning Information

According to the Clark County Regional Flood Control District Figure F-13 of the
(CCRFCD) 2013 Las Vegas Valley Flood Control Master Plan Update, the site is located
southwest of the Category A proposed facility Centennial Parkway Channel West / 95
{ID= CN95, refer to Figures 3 & 4 in Appendix A) and west of three 3'x6' RCB Storm
Drains, crossing under US 95 and Durango {refer to NDOT reference plans in Appendix
D).

Civil Squared Engineering Project No. 4114 Page 1



Technical Drainage Study — Durango & 95 Commercial March 2014

The proposed site is within the Master Plan Update Drainage Basin NW103-C (refer to
Figures 5: H-13 of the CCRFCD 2008 Las Vegas Valley Flood Control MPU, included in
Appendix A).

The proposed site is also within the CLV NW Neighborhood Study Phase 2 Basin NW88
(refer to Figure 7: E-12 Existing Drainage Conditions of the CLV NW Neighborhood Study,
included in Appendix A). The flows from the Northwest Study were included in the
referenced studies below. The Northwest Study Phase 2 Figure F-12, {refer to Figure 8,
Appendix A) depicts Future conditions along the US95 corridor as a 12’x10’ RCB, which is
in conflict with the CCRFCD master plan which depicts an 8’'x7’ RCB. Local facilities are
also shown as RAN 748, 746, and 744, which have since been replaced by other facilities
or abandon.

D. Floodplain Information

According to the Federal Emergency Management Agency (FEMA)} Community Panel
FM32003C1745E, Clark County, Nevada and Incorporated Areas, effective September
27, 2002, the proposed site is located within Zone “X”. Zone “X” is described as an area
to be outside of the 500-year floodplain. Refer to Figure 6, F..R.M. Flood Insurance
Rate Map, in Appendix A.

E. Previous Drainage Studies

The following approved drainage studies were reviewed in the preparation of this
technical drainage study.

1. Technical Drainage Study and Addenda for Astoria @ Town Center North $
South, approved June 27, 2004 prepared by VTN Nevada.

2. Technical Drainage Study and Addenda for Fairfield at Farm / 95, approved
August 6, 2007, prepared by VTN Nevada.

Civil Squared Engineering has reviewed these studies and concurs with and accepts the
analysis as presented in these approved drainage studies (refer to specific cited sections
of these studies in Appendix D).

I, HYDROLOGIC PARAMETERS

The SCS Unit Hydrograph Methodology in conjunction with the HEC-1 and HEC-HMS (as
backup) Flood Hydrograph Packages, from the US Army Corps of Engineers, were used
to determine the peak runoff generated by the 10-year and 100-year, 6-hour storm
events. Parameters used in the HEC analyses are described in the following paragraphs
(refer to HEC-1 output data in Appendix B).
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A. Precipitation

The project site is located just outside of the McCarran Airport Rainfall Area. The 6-
hour, 10-year and 100-year storm event rainfall depths were obtained from the Clark
County Regional Flood Control District Hydrologic Criteria and Drainage Design Manual
(CCRFCD HC&DDM). Since the drainage area for this project site encompasses less than
eight (8) square miles, the Storm Distribution Number Three {SDN3) was utilized (refer
to Table 503 in Appendix B).

The rainfall depth of 1.30-inches and 2.00-inches during the 10-year and 100-year 6-
hour storm events, respectively, were calculated using Figures 503 and Figure 506 of the
CCRFCD HC&DDM.

The precipitation adjustment factors of 1.24 and 1.43 during the 10-year and 100-year
storm events, respectively, are applied to the rainfall depth for the final precipitation
values. These adjustment factors are obtained from Table 501 of the CCRFCD HC&DDM.

The six-hour depth-area reduction factor of 1.00 during the 10-year and 100-year storm
event has been applied to the rainfall depth for the final precipitation values since the
drainage area for these basins are less than 0.5 square miles. These adjustment factors
are obtained from Table 502 of the CCRFCD HC&DDM in appendix B.

The final precipitation values with adjustment factors are 1.61-inches and 2.86-inches
during the 10-year and 100-year events respectively. The 10-year/100-year
precipitation ratio for the HEC-1 analysis is 0.564.

The Rainfall Calculation Table for the final precipitation values and referenced materials
are included in Appendix B.

B. Soil Classification

The proposed site consists of soil types 610 (pits, gravel) and 191 (Dailan very cobbly
fine sandy loam, 2 to 8 percent slopes). As shown on the Soil Survey Map EX-1 included
in Appendix B, about 52% of the site is within soil type 610 and 48% of the site is within
soil type 191 therefore, the CN values are calculated using a combination of the soil
types (refer to soil survey maps in Appendix B).

Average Existing Condition CN values were taken from Table 602, Sheet 4 of 4, with a
cover description of Desert Shrub and hydrologic Soil group B and C in poor condition.
Developed Condition CN values were taken from Table 602, Sheet 1 of 4, with cover
description of Urban districts and hydrologic Soil group B and C in Commercial and
Business. The Curve Number Summary along with reference materials are included in
Appendix B.
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C. Time of Concentration And Lag Time
Time of Concentration calculations were performed per section 602 of the HCDDM for
basins less than one square mile. The methodology was developed by the Federal
Aviation Administration {FAA1970) and is outlined as follows:
t.=1+t;
TLAG = 0.60t, /60 {hr) — Lag time used in HEC1 model
In which t. = Time of Concentration (min)
t;= Initial, Inlet, or Overland Flow Time (min)
t,= Travel Time in the Ditch, Gutter, Storm Sewer, etc.(min)
The initial overland flow time is calculated as follows:
t = 1.8(1.1-K)L,?/sY3
Where K = flow resistance factor
Lo = overland flow length
L = length of channel {etc.)
S = average slope of basin (%)
For SCS & TR55 unit hydrographic Methods
K=10.0132(CN)-0.39
Where: CN = SCS runoff curve number
t; = L/60V (min)

V = average channel velocity (ft/sec)

Velocity determination for time of concentration

At the upstream end of a drainage area, the initial overland flows begin to collect and
gradually increase from small, shallow flows to larger, deeper flows with greater
velocities. To estimate the average velocity for flow condition that constantly varies
throughout the length of drainage area, two generalized relationships can be used.
Velocity V; applies to the small shallow flows in the first 500 feet or less of travel
distance and velocity V; applies to the remainder of the travel distance where the
velocity is greater. Manning’s equation was used to derive formulas for estimating the
two travel time velocities. The equations are as follows:

v =Cs? C =1.49/n R¥? R=A/P
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Where: V = Average Velocity (fps)
S = Average Slope (ft/ft)
N = Manning’s Roughness Coefficient
R = Hydraulic Radius {ft)
P = Wetted Perimeter (ft)
A = Area of Flow (sg. ft.)

- Two sets of coefficients were determined, one for developed conditions and the other
for undeveloped conditions. For the first developed-conditions velocity (V1), the
appropriate coefficient (C=20.2) represents street flow with n = 0.016 and a depth of
flow in the gutter of 0.3 feet. For the second developed-conditions velocity {V2), the
appropriate coefficient {C=30.6) represents curb height street flow. As may be noted,
V2 is approximately equal to 1.5 times V1. Typically, drainage areas are delineated such
that the channelized flow considered in the calculations of travel times is within streets
and other minor watercourses and does not include significant lengths of major
improvement floodway and channels in the travel distance for the time of
concentration. For the first undeveloped conditions velocity (V1), the appropriate
coefficient (C = 14.8) represents wide channel flow with D = 0.25’ and n = 0.04. For the
second undeveloped conditions velocity (V2), the appropriate coefficient (C = 29.4)
represents wide channel flow with a depth of 0.7 feet and n = 0.04.

For urbanized basins, the time of concentration should not exceed the time of
concentration calculated by the following equation.

t.=L/180+ 10

Where: L = Watershed Length (ft)
Additionally, the minimum t.for urbanized areas is 5 minutes.
These methods are consistent with the methods outlined in Technical Release 55, SCS
(TRS5) for calculating the time of concentration and should provide times of
concentration and lag times that are consistent with one another and with the degree of
accuracy of typical hydrologic modeling.
The Standard Form 4s for Existing and Developed conditions are included in Appendix B.

1. HYDROLOGY

A. Existing Drainage Condition

(The following description refers to Figure 11, Existing Condition Drainage Basin Map).
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Existing flows west of Oso Blanca Road are referenced directly from the approved
Fairfield at Farm/US 95 approved study DS4117. The developed flows in this study are
used and accepted as the existing and developed off-site street flows for this study.

As shown in the appendix of DS4117 Addendum #1, Figure 5B (developed basin map),
Oso Blanca has been broken into four sub-basins, 0501-0504, with two concentration
points, CP-2 and CP-4. Two additional unnamed referenced concentration point flows
are shown at Farm Road on the north, named in this report as REF1, and Severence Lane
on the south, named in this report as REF2. As shown in referenced FlowMaster
sections OSO N-2 and 0SO S-3, the flow in Oso Blanca Road is contained within the
roadway right-of-way and does not affect the subject site during the 100-yr event. One
additional off-site cross-section, FM2, in 0SO Blanca, was created south of Severence
Lane at the southwest corner of the proposed site. One additional off-site cross-section,
FM1 was created at the northwest corner of the site at the intersection of Farm Road
and Oso Blanca (refer to FlowMaster sections in Appendix C). Each of these sections was
created to address the existing REF1 and REF2 flows and are further discussed under the
flow depth analysis section below.

Also in the reference material from DS4117, Figure 5B, two concentration points, CP-2
{north) and CP-4 (south), are referenced as existing off-site flows in this study. These
flows are generated from the west property’s (Fairfield at 95) on-site flows which
discharge to a 30-inch RCP storm drain pipe at each location. These two 30-inch RCPs
reach under Oso Blanca and discharge 12 cfs to the north and 29 cfs to the south onto
the subject property. The RCP pipes were installed per CLV #107Y4963 (refer to
reference material in Appendix D) and replace the RAN 748 and 744 CMP pipes shown in
the NW Neighborhood Study Phase 2 Figure F-12 and associated Facilities Inventory. It
is noted that RAN 746, a 24-inch CMP has been built over/abandon in place upstream
during the construction of the westerly property, and is no longer functional. It will be
abandon at the downstream end on-site with these proposed improvements.

At the northwest corner of the site at the intersection of Farm Road and Oso Bianca, a.
24-inch RCP discharges onto the subject property. Per the approved improvement plans
CLV #107Y4794 and the TDS for Astoria at Town Center South, two 4-foot type “CM”
drop inlets were installed in a sump condition at the east end of Farm Road to collect
the REF1 flow (see Reference Material in Appendix D). The inlets connect to two 18-
inch laterals which terminate at a manhole and finally connect to a 24-inch RCP sloping
at a 1% reach under Oso Blanca. The plpe discharges at the northwest corner property
line of the subject site via a beehive bubbler system.
%

The existing condition analysis was developed to analyze the existing onsite basins and
combine with the reference flows. As shown on Figure 11 included in Appendix A, the
overall watershed area is comprised of seven sub-basins ONX1 — ONX7 totaling about
13.9 acres which is a combination of the subject property’s 9.3 acres and the existing
non-roadway offsite land. The historical flow pattern of the watershed basin is by
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sheet-flow from west to the east at about 2 to 10 percent grade. Flows generated from
the sub-basins drain toward three concentration low points along the east edge of the
watershed area.

The easterly property line and edge of the watershed area of the proposed site is about
22-feet below the 95-Durango off-ramp. The off-ramp and Durango drive slope/drain to

the west and will not impact the proposed site. Three NDOT culverts pass under the off-
ramp and Durango Drive and are located at the three concentration points of the
existing on-site flows. These box culverts historically serve as the receiving facilities for
the project flows.

Flow generated from basins ONX1 & ONX2 is manually combined with reference flows
REF1 and CP-2, at Concentration Point CON1, with flow values of 34 cfs and 241 cfs
during the 10-year and 100-year storm event, respectively. Flow at CON1 will ultimately
be captured by the existing North Box culvert and flow under the off-ramp to the west.

Flow generated from basins ONX3, ONX4 & ONXS5 is combined at Concentration Point
CON2, with flow values of 3 ¢fs and 10 cfs during the 10-year and 100-year storm event,
respectively. Flow at CON2 will ultimately be captured by the existing Middle Box
culvert and flow under the off-ramp to the west.

Flow generated from basins ONX6 & ONX7 is manually combined with reference flow
CP-4, at Concentration Point CON3, with flow values of 15 cfs and 38 cfs during the 10-
year and 100-year storm event, respectively. Flow at CON3 will ultimately be capturegi
by the existing South Box culvert and flow under Durango Drive to the west.

The three NDOT culverts were installed per NDOT project no. STP-095-2{022) /
CLV#107Y3813 (refer to Reference Material Appendix D). The culvert information is
summarized in Table 3 in section E below.

The basin area and flow rates during the 10-year and 100-year storm events,
respectively, in the existing drainage condition, are included in Table 1

B. Developed Drainage Condition

(The following description refers to Figure 12, Developed Condition Drainage Basin
Map).

The developed condition analysis was created to analyze the developed onsite basins
and combhine them with the accepted approved flows in the surrounding areas. As
shown on Figure 12, included in Appendix A, the proposed development is located
within basins OND1 thru OND?7. Basins ONX1 thru ONX7 represent areas outside of the
subject site which contribute to the flow of the overail watershed area affecting the
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discharge points, but they will not be disturbed as part of the developemtn of the
subject property.

The proposed development has been graded to follow the historical drainage pattern of
west to east and concentrates the flow at the three separate existing box culverts.

Flow generated from basins OND1, OND2, OND3, ONX1 and ONX2 is manually combined
with reference flows REF1 and CP-2, at Concentration Point CON1, with flow values of
35 cfs and 243 cfs during the 10-year and 100-year storm event, respectively. Flow at
CON1 will ultimately be captured by the existing North Box culvert and flow under the
off-ramp to the west. Please note that the flow values of <1 cfs and <1 cfs during the 10-
year and 100-year storm event in the HEC-1 report, respectively, for basin OND3 is
assumed for sizing of the 1'x1’ catch basin at 0.50 cfs. Basin OND3 is also routed
overland in HEC-1, although it is actually discharging to the on-site pipe system. The
north on-site pipe system has been created to capture the flow from CP-2, from the
reference material, and route it through the site and discharge through a headwall at
the property line at the east edge of the site. A WSPG pipe analysis has been created to
verify capacity and routing (refer to North WSPG in Appendix C).

Flow generated from basins OND4, OND5, OFX3, OFX4 and OFX5 is combined at
Concentration Point CON2, with flow values of 9 cfs and 21 cfs during the 10-year and
100-year storm event, respectively. Flow at CON2 will ultimately be captured by the
existing Middle Box culvert and flow under the off-ramp to the west.

Flow generated from basins OND6, OFX6 & OFX7 is manually combined with reference
flow CP-4, at Concentration Point CON3, with flow values of 16 cfs and 38 cfs during the
10-year and 100-year storm event, respectively. An on-site pipe system has been
created to capture the flow from CP-4, in the reference material, and route it through
the site and discharge at the property line at the east edge of the site in a flaired end
section. A WSPG pipe analysis has been created to verify capacity and routing (refer to
South WSPG in Appendix C). Flow at CON3 will ultimately be captured by the existing
South Box culvert and flow under Durango Drive to the west.

The existing 100-year depth-of-flow FlowMaster sections, 0SO S-3 and OSO N-3 were
used from the approved DS4117 study to establish the hump heights in the driveways
and the height of the west flood protection wall along the Oso Blanca right-of-way (refer

to reference material in Appendix D and section C below). Since the proposed FFE’s of
the proposed buildings have been set below the OSO Blanca flowline elevation, a flood

wall is proposed along the back of sidewalk along the west property line. The wall will

be a minimum of 18-inches above the 100-yr street flow or 1.19’ above the back of
sidewalk to flood protect the proposed buildings.

The basin areas and flow rates during the 10-year and 100-year storm events,
respectively, in the proposed drainage condition, are included in Table 1.
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V. HYDRAULIC ANALYSIS

A, Peak Flows

The following Table 1 shows a summary of the runoff generated by each basin
determined from the HEC-1 model. The HEC-1 analyses in the existing and developed
conditions are included in Appendix.

Tablel
Peak Flow Summary

Basin " Area - 10-year Flow 100-year Flow
| (ac) - o (efs) (cfs)
" Existing Condition ST
ONX1 0.77 <1 1
ONX2 151 1 2
ONX3 2.42 1 4
ONX4 0.63 1 2
ONX5 2.06 1 4
ONX6 3.46 2 5
ONX7 3.04 1 4
13.89 ac
0s01 0.60 1 3
0502 0.80 2 3
0s03 0.50 1 2
0s0o4 0.70 1 3
0s05 0.33 1 1
REF1 - 28 226
REF2 - 104 311
Cp-2 - 5 12
CP-4 - 12 29
CON1 - 34 241
CON2 - 3 10
CON3 - 15 38
Developed Condition
OND1 0.11 <1 <1
OND2 1.13 2 4
OND3 0.73 <1 <1
OND4 2.23 4 7
OND5 2.63 4 8
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OND6 2.24 3 7
OFD1 0.40 1 1
OFD2 0.15 <1 <1
OFX1 0.66 <1 <1
OFX2 0.36 <1 1
OFX3 0.34 <1 1
OFX4 0.25 <1 1
OFX5 1.62 2 4
OFX6 0.35 <1 1
OFX7 0.65 <1 1
13.89 ac
0501 0.60 1 3
0502 0.80 2 3
0503 0.50 1 2
0504 0.70 1 3
0505 0.33 1 1
REF1 - 28 226
REF2 - 104 311
Cp-2 - 5 12
CP-4 - 12 29
CON1 - 35 C 243
CON2 - 9 ) 21§
CON3 - 16 b 38

B. Flow Depth Analysis

The Flow Master V8i computer program was utilized to determine the maximum
velocity and depth for the onsite and offsite streets. Following Table 2 summarizes the
flow depth analysis for the 10-year and 100-year storm events for the hydraulic sections
shown on Figure 12. Copies of the flow depth calculations are included in Appendix C.

Table 2
Flow Depth Analysis

Hydraulic | Street | Flow Slope Depth Velocity DxV
Section | Width | 100-yeéar | (%) 100-year 100-year | 100-year
' (ft) (cfs) . (ft) {ft/s) '
(FM1) 80 209 34 0.81 8.28 6.71
FM1 90 311 0.61 1.16 5.91 6.86
FM2 90 226 0.60 0.86 4.97 5.83
Civil Squared Engineering Project No. 4114 Page 10
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(0s0s-3) [ 90 4 0.61 0.34 1.72 0.58
(OSON-2) | 90 6 0.51 0.37 1.99 0.74

Please note that the flow values in the referenced developed condition are utilized for
the flow depth analysis. Flow at Severence and Oso Blanca, REF2, is combined with
0SOS5 flow and utilized for hydraulic sections FM2 at Severence Lane. Flow at REF1 is
utilized for hydraulic section FM1. Section (FM1) is taken from the Astoria at Town
Center approved study and used to support the flow condition at Farm Road in
conjunction with Section FM1 using the REF1 100-yr flow. Reference sections from the
Farm Road/US 95 study, (OSO S-3) and (OSO N-2), are used to establish driveway and
flood wall heights as previously discussed.

Sections (FM1) and FM1 indicate that the flow from Farm Road will be contained to the
sump condition created by the Astoria improvement plans (see Reference Material
Appendix D). Section FM1 shows the 226 cfs will not weir over the centerline of 0SO
Blanca, but will eventually flow north along Oso Blanca, or into the two constructed
drop inlets and eventually bubble over onto the subject property.

Section FM2 Severence West 10yr at the intersection of Severence Lane and Oso Blanca\
shows a 10-yr flow will be contained on the west half of Oso Blanca and discharges to

the south toward Durango Drive. As shown on section FM2 West Half OSO Max., during ‘
the 100-yr, flow will, theoretically, overtop the center island median at 200cfs (refer to
section FM2 West Half OSO Max). The remaining 111 cfs was used to create section FM2 }
East Half OSO 100yr which shows a depth of flow on the east half of Oso Blanca of 0.98’.

A 24-inch high flood wall is proposed from just south of the intersection of Severence
and Oso Blanca to the end of the property (see section for wall height calculation). )

C. Entrance Requirement

The two entrances on Oso Blanca are elevated a minimum of 0.5-feet above the 100-
year water surface elevation of Oso Blanca to prevent water coming into the site. From
section (OSO S-3) the depth of flow is 0.34’ + 0.50’ = 0.84’ therefore a minimum depth
of 0.84' between the flowline in the entrance valley gutter and the highpoint of the
entrance will be maintained. For the middle driveway a depth of 0.37’ is shown in 0SO
N-3 and was used to set a minimum highpoint elevation of 0.87’ above the flowline.

D. Rip Rap Sizing

A rip rap calculation is provided for the downstream end of the 30-inch storm drains at
the north and south concentration points, in Appendix C. As shown in the calculations a
rip rap pad with dso of 4-inch and thickness of 8-inch is proposed. Refer to the Grading
Plans included in Appendix E for limits.

E. Drop Inlet and Box Culvert Calculations
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A 1'x1’ catch basin is proposed to capture flows from OND3 and discharge via a 6-inch
PVC pipe into the proposed storm drain manhole. The Flow Master V8i computer
program was utilized in determining the size of the drop inlet. The 50% clogging factor
was applied using the buiit-in clogging factor in Flow Master {refer to 1’x1’ Grate Inlet in
a Sag in Appendix C}.

In addition, the analysis’ for the three existing box culverts are included in Appendix C.
The Flow Master V8i computer program was utilized in determining the maximum
discharge for each of the boxes (refer to FlowMaster calculations in Appendix C). The
sizes of the boxes were confirmed by survey data to match the NDOT design plans (see
Reference Material in Appendix D). Results are summarized below.

Table 3
Box Culvert Analysis

North Box 1800mm x 900mm (6’ x3’) | 232 LF | INVIN=2613.08 |S=4.78%

INV OUT=2602.0 | Capacity = 587 cfs
Middle Box 1800mm x 900mm (6’ x 3’) | 374 LF | INV IN=2605.14 | S =3.55%

INV OUT=2591.9 | Capacity = 506 cfs
South Box 1800mm x 900mm {6"x3') | 196 LF | INV IN=2608.86 | S=2.99%

INV OUT=2603.0 | Capacity = 464 cfs

F. Storm Drain Analysis

The WSPGW computer program was utilized in determining the water surface elevation
for the two 30-inch storm drain systems. The water surface elevations have been
summarized in the North and South WSPG Analysis Exhibits, included in Appendix C.
The Tailwater Calculation was determined using the Flow Master V8i computer program
and is included in Appendix C. Flows from existing CP-4 and CP-2 30-inch storm drains,
with flow values of 12 cfs (north) and 29 cfs {south) during the 100-year storm event,
are utilized for the systems headworks flow in the WSPG analysis.

A new storm drain manhole will be placed at the outlets of the existing 30-inch pipes
and routed through the site via a 30-inch RCP. Refer to the Grading Plans included in
Appendix D. Each of the 30-inch storm drain runs will require a private easement
privately maintained.

At the northwest corner of the site the existing 24-inch system previously installed will
remain. A public storm drain easement will need to be created for the discharge and
maintenance of the system.

Civil Squared Engineering Project No. 4114
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G. Onsite Parking Lot Storm Water Treatment

Per section 1502.2 of the CCRFCD manual, parking lot designs must be submitted to
local entities with the TDS. We have prepared a Drainage Area Map depicting the half
acrefacre parking lot areas which outline the treatment area limits as shown in Figures
1501 and 1502 of the manual.

The grading plans in Appendix E indicate the construction of the selected BMP’s which
will be installed to treat the parking lot areas: landscape swales, depressed medians,
buffer strips, rock swales, and settling basins.

Design runoff volumes were calculated for each developed basin per section 1502.3 of
the manual. Water quality design calculations and table of results are included in
Appendix C.

V. SUMMARY
A. Conclusion

As detailed in this study, the Durango & 95 commercial development is in compliance
with the CCRFCD HC&DDM. Runoff from the project site will continue to flow in
accordance with the natural historical drainage patterns. Water surface elevations
within adjacent streets will not significantly impact the project site or negatively impact
adjacent or downstream properties.
* The existing box culverts are of sufficient size to accept the discharges
from the proposed development
® An NDOT permit will be required for any proposed improvements along
050 Blanca
® A letter of permission will be required to install the proposed rip-rap at
the discharge points in the NDOT right-of-way
* NDOT concurrence with this drainage study is required
* Private drainage easements will be required for the two 30-inch storm
drain pipes traversing the site
¢ A Public drainage easement will be required for the existing 24-inch pipe
discharging on the northwest corner of the site
* A flood wall will be installed along the OSO Blanca frontage to flood
protect the site

B. References
Clark County Regional Flood Control District Hydrologic Criteria and Drainage Design

Manual, Adopted August 1999, WRC Engineering {updated by Montogomery Watson).
Revised September 12, 2013

Civil Squared Engineering Project No. 4114 Page 13



™ ((105/312))

P e b o ——
[CTC3 Ta.mh

- .
P H Fod
“ 0\ i |
b LY o - RS
Al L e i e T —— R 1 1l
(3 } T Y ;’ 1 = FTe= L ! 1 !\
1 i |.‘ ! R | (12/29);; "r r— I b—l. \...t_f'_H i! :{ ‘&! &
=% nﬂaf%gll : ! l%}nilg\,
J . | [ O
{_| s Ifi [} ] I : :} i‘, } :
Z T ! s [ Iy
I 2 i ot i
| [
AR TR PLE g
kY e N LS
\ { M 4 |
REF2 | 338/ | cp2 i
((104/3 1)‘,1 N e 7 (5/12) il 1
2 I
[51/98 ,> it W WIS o MUY B LB !
P S W s EX. 30" STORM DRAIN
p - FAIRFIELD FARM (PRIVATE)

[52/99] <"/

SIS G L EX. 12" STORM
/s /,r’/ 7 (FM2 DRAIN (PRIVATE)
/ /4 ,'j,"l; /§ y

ey y

!y

ONX7

Y

4

ONX6

‘ FAIRFIELD FARM (PRIVATE)

ONX4

EX. 30" STORM DRAIN

ONX3 ‘

s%ﬁ.

GRAPHIC SCALE

nE i 30 &0

(IN FEET)
T INCH =60 FT

civilsquared

engineering
3130 S. DURANGO DR., SUITE 404
LAS VEGAS, NV B9117
PHONE: (702) 248-8000
FAX: (702) 248-8070
www.civilsquared.com

DRAINAGE AREA SUMMARY TABLE
BASIN AREA Q, Qo
D (ACRES) (CFS) (CFS)
ONX1 0.77 <1 1 g
ONX2 151 ! 2 CONCENTRATION POINT SUMMARY TABLE Qiortoo FEAK 10 YR FLOW / PEAK 100 YR FLOK g
ONX3 2.42 1 4 CONCENTRATION Q, Qi N PROJECT SITE g
ONX4 0.63 1 2 POINT (CFS) (CFS)
ONX5 2,06 1 4 CON1 34 241 -> R : %Jﬂ]
ONX6 3.46 2 5 CON2 3 0 OND1 AREA DESIGNATION [ e E 4 S
ONX7 3.04 1 4 CON3 15 38 cr1@ EXISTING CONCENTRATION POINT '_EEEFT
rmme
, 0501 0.60 1 3 CONT = ONX1 + ONX2 + REF1 + CP-2 CON ® FROPOSED CONCENTRATION POINT =
| 0502 0.80 2 3 CONZ = ONX3 + ONX4 + ONX5 § o
CON3 = ONX6 + ONX7 + CP—4 @_A LOCATION OF HIDRALLI GROSS SECTON g
0503 0.50 1 2
0504 0.70 1 3 T
0505 0.37 1 1
REF1 - 28 226 oEER
REF2 = 104 31
CcP2 - 5 12 o~
cP4 - 12 29 | comemn

oo
<
3 =
< Z
G (Va]
& =
L (NN ]
S O
S g3
S =
O 8 &
n o O
mgg
i
T Es
045
O =
Z o
g 3
0]
=) pd
=
wv
>x<
Ll
4 [oae__ 3pipois |
JOB NUMBER: 4114
DESIGNED:  B.JZAMEDLPE.
DRAWN: BZAHEDI, PE.
OHECKED: P.FRITZ, PE.

FIGURE 11




‘r"—.ﬁ*

=) i p|05>_

S,

”—Niuii:-l‘} 5| L&)

qm‘uuvw

B LIP3 Gl O G UE HiE
: -""_-"""_’*"""-:""""""""i;‘ l /'C"'t P '-&'— '% s

‘-‘1— im

q'qﬁua Huuuo pea‘l:l

w-t“ s

SR

Ml

it'.

D-HER LI B e e~

Bl|emay

ues-ﬁuewln—

i ’
1!&4;: ‘ﬁ

b . o~ '" w - q “ v "-.“" .l. ¥ . :

ue Sw] eN-p\{e Logl

AT 3 W 2
b ¥ _‘1 po=i
i G

1)U QAL B D, U RO -




:

S1HSI3H TVINNILNI

G/3aNILNIAV
=

HOHL

LNHANdQT3IANA

a

e

1
1 ¥
o i Sl :
R 'f.

9

SEENEER

T 7 2
i -
W

FERENNR

ON PSHSMP MPT

7

I

B4 uloy

Z

S 0t = S§2 69T- SJ2 60T

AA0QT/0T" (P E/6D

AWYN NISYE"3IING
31vOS OIHdVYD

4
Bl

AIYINNDOE NISVE™
MO4 40 NOILJ3JIA™ =

(542> A0

EXISTING BASIN MAP e T

}\.dﬂt ASTORIA » TOWN CENTER NORTH BY:  DF
nevada

SCALE:
FIGURE 4 SHEET OF




/i
:—:i/- A

INN

il
3 et

161
.l—\
B2
I

]

=

)¢

1

7

=y
3
£
%
[ 33
o
i
iy
N\
SN
A A -—

EEEEa
=

L 1 IS T

AN

|

14

i
ppNd Ll NLE?

L
|

ANNVANNREERINANR

T

s

|

feudl
! I iNA
'"-_\,’5 H_;le—

,\r__i},__
a2
d
T
(fr2) e
;
. N
\ \
\ ‘\

—
Ay
i
D-
e
N,
oy
.\\
N
X
\\

N

| | r
g U5 g 23
\\ X Eoe =S = = -
i 0z/0 T (gL V]
LA :_T,z;* L o .
. ' [ = z
CREIS
:ﬂ =
o
{0
A
P i—
=
LN
|
\""—:x,.,_‘l
i
\\\
NN

s
.

TS
D
B
N
\ %
\
.
\\
L
2

AJYONNDOE NISVE™
MOT14 40 NOILI3AId™ =—b
(S33> MO7T4 JA 00L/0TC(vE/6D

0si

,00¢

JWYN NISVE ™ 3ING
\EBEN
= "L

J1IVIS OIHdV YO

300 s

INTERIM BASIN MAP 2965

FEB 2003
<dj‘ ASTORIA « TOWN CENTER NORTH oo
nevodo FIGURE 5

OF



alojeq nok elojeq

E ey Wy W Amn
macd pes poAY pmtabgun B PRAY

‘£6 39vd 1Y ‘SA3ANNS 40 88 X008
NI ‘301440 $,43080038 'VOVAIN ALNNOOD XH¥10 3HL
NI 313 NQ AJANNS 30 0HO03Y ¥ NO NWOHS S¥ 'S08

e, P Sh NG (MAS L( N
mess0r | (0082-Laa-00% - _ =8 \jﬁa\\}> e ﬁ//}
Q'T L

ONY '¥08 'C09 'ZO8 SLNIOd IOHLNGD SI9 ALNNOO Xiv1)
A8 QININNALIA '(10LZ) INOZ 1S3 ‘(€8SON) £E6L 40
W3LEAS 3ALYNIGNO0O YOYAIN 3HL AB (3NI430 SY HLEON

Q9 I L23r0¥d SIHL HOJ SONIEY3@ 4O SISVE 3HL

GI06 HINEYIN

TN BY3IN S6 'S 40 30IS 1S3M 3HL NO TIVAOY3H
40 HILIN3D <OL NI 3LV1d WONIMNTY 3dYNDS ONY 13A1Y

(1334 ££°1292) SHALIA LLLGEL © NOUYAIZ
ONLIOBI0 : MHVYWHON3B ALNNOD MHv1D

(esaAvN) 8861 40
ANLYG TWIILE3A NYIR3AY HLHON * Wuvd 1J3M0Nd

{HON3E

‘YOYA3N ‘ALNNOD HHYTD 'SYO3IA SY1

40 AL “WON 'LSV3 03 JONYY 'HLNOS B1 dIHSNAOL
‘L) NOUD3S 40 (#/1 MS) MALEVND LSIMHLNOS 3HL JO
(v/1 MN) HILEYNO LSIMHLYON 3HL 40 NOILYOd ¥ ONI3E

INVN NisYE ul_No

NOWLD3S SSO¥0 YALSYAMOTY '—V—NT

LNIOd NOILY¥LN3ONOD [ ]

MO 40 NOLO3WIQ =
WHOLS HYZA-00L/0. DNIENG
NS SN [e/@)

WHOLS B¥AA—00L/0L ONINNG
‘G30N00Kd MO MIEALNI (8/2)

ONOD3S ¥3d L1334 NI
wou wvdiooo) Boatsom (000 A

AHVONNOB NISY8 E=a
a

08 =

P ™

o8l ] o Ll o8

FIVIS JIHdVYHO

SN
dVIN ALINIDIA

mm]

.

e |
o~

1803

L

\—E.I.IE

0T BV 10

RV Za =l §

1

o) j/ ‘:“Jj\?

C"'i
>IN

= |

SN

dVIN ASM NV1d ONIGVHD

3NV | 3ONVH3AIS

’ (Fazummis]

avoy  3Hdvav  Luo4




bh 10 5T afeg
U0 py=tal pUR TfezT U0

2018081 SBM YIIUM ™ TITF #

Apnis abeuresp Jo ped
B st uejd Buipe. siy)

3TVIS DIHAVHI

‘MO14 42
Ol 0300Y IHOIVHLS S| MOTd Q3ON3H3A3Y »=

“Y3IN3D NMOL LV
VI¥O0ISY WOHJ 0FDN3H3I3Y S3NTVA MO *

NIVHA WHOLS 3QISNI MOTE—  (UU/p)
INYN YILSYAMOTA— 14

NOILD3S ¥ILSYNMO T4~ A/ \
Mod 2vpisin- - (8617021

MO14 WIM3INI-  ((602/02))

MOT4 40 NOILOTNIQ- —
IN3AT WHOLS ¥V3A (001/01) = (g/2)
InvN LNI0d NolLvNiBnoo-  E-dD

JAYN NISYa—8ns— 1oe
3wvN Nisva—  HONO

INIOd NolvNIBHoo- @
NOILIV3NITE3A NISYE—-8ns— -m-

NOILY3NIT30 NISVE— —
AMVONNQE 3LIS— BE

S92 L1 =S 60¢ - SI° 92 ‘

ANEREN

sl'e 410 002 %8r | £2ind
L1 600 08l %00°} Zend
6FL €0 0s'L %00°L Lend
691 gl 08l %00} ozn4
65°1 FL'0 0Ll %00°L 6LINS
60°¢ 120 08l %001 8LINd
f4+ 3 €10 9’ %00°}L LIS
6G°} Fl0 0.0 %00°L 9L
¥sl FL0 050 %001 SIS
SL'L 910 0g’lL %00°L rind
674 i1 04’0 %G2| €LINd
we oco 0ze %00} Zlnd
¥l €10 0S0 %00’} [S1VE]
1971 vlL0 09'0 %001 [JY0VE]
R« oo 080 %00’} 64
2T 24 0z'9 %00’} 8N4
92t Lo 0Z'k %00'9 LN
yee ¥Z'0 09°€ %00’ 94
8Lz 110 00'€e %051 SNH
€L 4 %) 080 %46} L0 E
162 SE0 006 %001 ENd
e 820 08¢ %001 [, El
29'L S10 08l %00°L LN
(sm) (s32) (%) uopdag
190]3A ) wdag abieyssiag| adojs | s9iseWMOlY

AYVIWWNS NOILIIS HALSVIWMOTS

HIYON

e
e

g/ 3dNOId 338 INMHOLVIN

e

ten

L -t T I L

N B

i)

g ﬂ_j_éov

—
GEG

| ASTRORLA AT TOWH CENTER = SOUTH
Mns OF PLATS, PAGE 58.

e

\B,“fi-j-

e

9«
2

r
il ]

aal
W4 -:J

e
A ard

4 rDS_dI'D

|

|
1l
!l
T ]
g

«l

!f‘ 9( T Tae,

(epL 1

i
§ smen

i
:.I-.—'h ——
1 1

((60¢/0¢))

£61/0¢1

sdj 9R'8=001A
1 08'0=0010
S4D £61=0010

| Y AH1N3 WHV4d

Ormns
avon warvd
- —

s 1561/12]
o ((He/12))

=== AVOH WHY A

| wl02/G2]
| ((022/352)

sdy Z£'L=00IA

ﬁ Y 96'0=0010
i $40 92Z=0010
\/ I-LNI WHY4
**{owiaz] 15
#((92¢/80)) | |
(T N




SN

dVIN ALINIDIA

Q¥ON MugKN3

IV ToNVEES

avod .

]V T34 33

4
A

O¥0H [TI384Me
ONOE (FOVaY 1597

o

W feisTin

s

Yyl

13331

4 AR

iy 310
5!5 “—gjr;-‘r‘
i)
i< i
| = ‘!:‘u‘
iz {m
B am
&l i
Hel B 4
A |1 “B.°
13

I

Cl

! ‘)t’ > d 7 7

\
1 el
YL SYANYD N

s

OISTIA

SR
L 133481S F1L

3OS DIHdVHO

HIHON

VO'H A8 O3NIVLNIYA
ATIIVAIEG 38 OL SLIN3W3SYI 3O¥NIvEd JNand ONy
SINIAFSYI W3M35 ONaNd "3I'N'd 34Y S1336LS VAN TV

‘NOWYIDOSSY SE3NMO INOH AB O3NIVANIYN
A13L¥AHd 38 OL LN3W3SY3 3QvNIvEQ JNBNd dNY
5107 NOWMOD 38 1SN SLNIN3SVI 39WNIVED TV

FI0N

HI9-065-20L1 0092-L22-008
peayian) | |fq

nok a104aq nok aiojaq
[{:30)

gsoa 5| e auy iy A e dyin
HATD PEBAD PIOAY peasIpen Bany pRAY

(s/4) ALD073A

() MO 20 HLA20

INYN NISVE

NOLJ3S SSDHD H3LSYAMOTY
LNIOd NOUYELNIINGD

MUY S0 NOUD3EQ

WHOLS HV3x-001/01 ONENG

€30N00Hd MOT4 JuNind

WEOLS ¥Y3A-001/0L ONIENG
G30N00Hd MO WRILN
(ANCJ3S d3a L

MO HVIA-00L 40 ALIDOT3A

AHYUNNOH NISYE

o)
g
aiNo
Ty
®
=
[8/2]
(8/2)
(oo A
[ars-aersi]

aN3D37 3DVNIVHA

47 06€1 |TTWM LNCHD ONOS 3S8NCD 2

‘1) B8 0068 LN3N3SY3 30¥NIvED
TIvA W3LS
21 CL6r LNO#d QoS 3SHN0D ©

S3ILIINVND TOYINOD 000 T

16 30¥d LY 'SAIAENS KO FLL 31U NI

"301440 S,M30B003E VOYAIN 'ALNNOD HEYTD 3HL NI
V4 ND AZAUNS 40 (HODIH ¥ NO NMOHS SY 'YOVAIN
ALNNOD WHYED TROW CIS¥3 09 JONVY HLNOS 6t
dHSNAOL "Ll NDILD3S 20 (¥/L MN) udLuvND LSZMHLAUON
3HL 40 (p/1 MS) ¥ALEVAO LSAMHINOS Tl 40 3
1S3 ML 40 ONRY3IE JHL ONI3E USY3 £.00 HLHON

SONIdvY34a 40 sisve

YAYAIN "ALNNOD Huv1)

WQO'K LSV 03 39NVH 'HLNOS 61 dIHSKMOL '£L NOILDIS
40 (¥/) NN) H3LEVNT LSINHLHON 3HL 30 (K/1 MS)
HALHYND LSIMHINOS 3HL HLIM ONIAT 'S LD INIANMIAOD

100-102-£1-GZ1 Nd¥
100Z ‘Z1 "230 40 SY GELYO

"HY=G071L—Z1—10 "ON ‘AKVAWOD FLIL YOVA3IN A8 03Qn0ud
18043y 3L ABYNINTIHG ¥ Ni 038183530 AL¥3d0dd

NOILdIHIS3a vB31

GI'DE H3INHVN
FhA BY3IN G6 SN 0 30IS LS3M 3HL NO TIVMCVIH
40 ¥3LN3D dOL NI 31¥1d WNANIKNTY 3¥¥N0S ONY 13AIM

(1332 ££°1298) SHALIN LIVBEL © NOUWAZIA
SNZLOBD0 ¢ MHVWHOR3E ALNNDD ¥v1D

(8BOAVN) BB6: 40

WNLYG TWOILY3A NYDININY HIBON @ KNLYQ LD3rQdd

SHHYWHONIE




#50) ‘193r0¥d SIHL BOJ SY93A SYT 40 ALD

ddY 3HL HLM =]77- 77010
3“3 P:“O é’i%ﬂ\’gg mofvm AdUY3 | Sﬁ'fzgg m}rﬁ;ﬁv@%f&maum&; ﬁzsz lzz lm.l Wgz 'ia ms I m'lwiﬁd-ﬂla-wa“ CHY AVMITHS
noss v "HOLINLLSNOD OL HOM SIONVRRI WY SNOISNIWIO BHND 40 INOHA pEGlIJGAO 6’0 Em
s M3d0 40 W3 0l SN (3 B ALy TIV HOd EZH-1ZH 8133HS 338 nok alojoq SHOUVIA DL A1803 X713
3JVOSONYT ONY TVHNLOALHOYY 335 ONY TYLNOZRIOH AJTA TIHS BOLIYALNOD TLON =LON

mnz::i::m wsu mmru ":::Lxh:w N:: iy || oo bani i || 0K _ad0jaq §
I0e7 i UE "oy U0 BRI B - me
19081 SEM LDIUM ™ Tii3# s e 3 o sovams

Apmys abeurep Jo Yed e wuam

e s uejd Buipesd sy I O e

SW3LI NOLLYNIQH00D SHISN3T NOILISNVEL dAVE JTVMIaIS \_ J

e e skt
<409 obed '—7—7-@ 77 ip i0 s cene T o €3 ||l punol6iapup

UG Kb
BN SIS OFY WORE SaiVEL
BN SLLE DY

39¥d LV "SAAMNS 40 ¥LI T NI "VOVAIN|
3050034 ALNMOD 3HL 40 30U40 3HL
14 NI ABAMNS 4O QNOO3H NIVLY3D LYHL NO NMOHS S| 3N ABVONNOE LINN 30 pranmpmasony
‘ALN SYO3A SV1 40 AllY '-wa'vg ‘ISv3 03, 3 35¥Hd NOILOTHISNOD
UNOS 6l dIHSNWOL ‘ZL NOLLO3S 40 (¥/1 MS) ¥3LBYND o 150G
MHLNOS 3HL 40 b/} 3N) YAUNVND LSYIHLEON 3HL 40
10N 3HL 40 ONINYIE 3HL ON3E ‘ISIM SZ¥5.68 HLMON avod LHc 1SKa
(N340 X52) 30N3J /M TWM NKD
TIVM %0076 “ONIDISINA
‘S1'06 UIRIVA THK HYIN S5 TIVM 50000 INGD
301 IS3M IHL NO_TIYMOY3H 40 HILNZO <OL NI Uvid
T SHA0S N 1300 (LS3 LeLCa) SUaIEN Livees TR iy
(ATT3 BNLLOGIO0 NEYIHONZE ALNNOD ¥V (BBCAYH) 3N ¥ANID

40 WNLYO TWOLM3A NYORIKY HLEON ‘HNLYQ 103r0dd SLNINZAOHGM 3MNLNS LNBANIVLIY

SINIHIAOHAH 1SHA — — — — — = 310d ¥MOd
Vduo WY — = - — ijg%
3N AHVONNOE L03M0ld ———— dﬁ:ﬁ/‘\:wm 40 dol

ANINISYI ALMIGISA LHOIS NOLLJ3SYALNI 40 LNIOd TWILMEA
3AMND TWOLLY3A 3SHIA3Y 40 ANIOd

(3qve ¥4 OIUNSYIN SY)

Pl SR S D WAL 25 1NI0d-O
UMD WOLMIA K938
vaw avos L JUUYANND ONNOINED 20 INIOd
SHNLYANND 35M3A3H JO INIOd
AONZONVL 40 INIDd
AR CEE S — 17 SHNLVAENG 50 1NOJ

OV HOLVA % 1ND MYS N 3
9V 153 40 3903 = HYMU3Y BYNO Ni938
s B 40 MOVE
308 Engo NAOYD 135440

SNV 033400
;enaing L~

aGrapsEosssfeinsg, Suzapes

2/0
30VED O¥d L83/ und ./lzD NN AN VD b Bioge,.
[ o8 [ o8 [ i — - aH aE, ] T AT
2 | .8. | . | ©oN (AN ,HN0INGD 3 “@7 e N o, o SN / Y [ % £

SNVY NTVM3AIs (VAL EIN0ILNGY ;o iy

nind
—— @ LKanaAYd 40 3903

g
28
=)

£
E
g
5
&
eceBabng

"NOULYIDOSSY SHENMOIN0H 344L LKA I.H[LRJ“ 3NN MO
A MGAVINYN ATUYARL 36 0L GENNO
3UVANA 34Y SNIVEQ WYOLS 2IBNO T 3UON

SN =

R AR TE S . e e S T S -

\

SQUVANVLS

LNINGOTIA30 HALNID NMOL H3d 3NOZ ALINIKY @

Z1Q 133HS 335

"NOHdY ILIUONOD ,BL LINULSKOD

240 L133HS NO TIVL30 ¥3d AYE ¥O ONYISI G
ONDMYd LY WYY dWDIGNYH LONHLSNOD
“LL0 133HS NO V130 ¥3d ONINHYd
d¥DIONYH 1Y &Y dWJIONYH LIN¥LSNOD
NDIS30 ONY V130 HOJ SNYId

3JVOSONYT 335 "SMOT 3ONVSIN
04 NIVHO V3HY ,91X.91 LINULSNOD

ZLO 133HS 335 MIWM3IOIS NMOONUNL @

"ONIAYd M3N HIM 3303 ONUSIX3 HOLYA
"ONIAYd LTYHISY 3AON3Y ONY LNOMYS

<S3N00 CALVIINYL, S3JAIQ NOWDILIT YOV HLM
'SEC ¥ $LT '91Z 'SOMQ 'QLS ¥3d SHIWM3IOIS
NHMUL3Y EXND M0 DMENd LONYULSNOD

~X0T

‘B2 ‘OMa "QIS ¥3d
HALLNG SSOHD 30M 1004 € 1ONYISNOD
‘6IZ 'ON "DMO QIS
H3d BYND ONYISI V. 3dil LINULSNOD
‘817 "OM0 "QLS ¥3d
HALLNG ¥ BY¥ND 1. 3dAL ,#T LONMISNOD

\

AN
ete=dd |
—_—— 4
SW3LI NOILONYLSNOD HSHOP\{HI}:I:)J! J

B

|
|
o

0 =

or o a oz

e JIVOS JIHdVHD

P T LT L

HINON

r=
=
=
5]
i =
gle=44 ,J =
[ =
e N =
y \\ £z
B S
=Gg \ gj
L ' ‘4__ ,"l
] | o el 8 ;
E z as 103aroyd i :5?_/
E B % L | P
:J 1 7  §TIT B
EL1] et i [ —
£ TT ooV
CHEEPR




00+¥8L 004281 00+z8t 004et 00-081 00+84 00481 00+L21 0091
(s36¢50) 103084 0 : 0l A poto/
au RO S 0 ot 511 Mo T A R Err A 8 % g 3k W% Sp Sk 3% o
ZONYAHOINOD NI S1 NY'Iid ONIOYHD SIHL LYHL AJUM3D | B s i " Ihs wuBts s %!ﬁ - g§ =] Eg gﬁ £ EH 3 -4 3 3 5
8 2! 8 gRefs 88 z 1l
T 2o oL L4 amos [ g EE i & gu": B SR BE BEHE BN a5 B e B3 BRS t“g g i
! %7r 0097-172-0081 626218220014 ;9:' 5 g{;’ = g&. o b 52 e aable eeile e aglo i e ? 582 23
peayiaAp | ‘ & = _IVDLLH3AA | | !
; nok eiojaq || ok elojeq i _or = 4" IVIROZRIOH | |
e led ! | TNHOUd — AvO¥ VONVId OSO 4 '
| | | ]
. Hped o) v Ggn “ig1ea Wy V) g 1 | 5 s | | |
8. A0 v, poskimpn by peay | | maod ey pony ) ¥ 2oz ‘ ‘ e Pl Fone | 2la E i | gzee :
VIVO 3RVT SVAGAES < i | E - R B : :
SHLDON3T NOLLISNVHL dAVH MTVM3IAI WOILYINOSSHYEL 0 WALEAR TVREINY OHY AVAISS | [ : ] : :,g L] g ! - " ‘ | :
: | el i - |
. ez 004 , | : SR : | |
o N E ¢ E b | []
INOLYINO SYNL AINNS WY1 [ | § gls BE bR Blo ‘
BENS ke 0350d0Hd WsLgshanLt 9292 | | i - foee i | J————é—’ﬂd
— AR . o = ~ N o
g 1 xa-————~ punoJbJapun * s o - :
IND ANYONNOE LIND ¥O i = 7 v |
3N 35VH NOLLDNLSNGD P nok Srje ! [ e "
ov X3 es o | [ ' 20 Ay
avoy L¥I0 X3 oLt — i 3 E o ; E"
TIVM 30078 ONOD X3 ———— Socm0n MLk 81 | BrSess - GE | N[l %9
TIVM Y0018 ONQD e oesz i i : 3 | e
TIVAM ONINIVLIY = i | w | ﬁ§
3NM YAUNT) ———— Fe | a | HE ‘ | 8z
SLNINIACUNI 3unLnd 3 i | ! | g ‘ | z
s SINIWIAOBAHI X3 \_ J = ‘ | ‘ ‘ >
i VMO M — ——— B! o5z | | 020z Fﬂq
S ua mnAmnod iovow | 2
TEmyes £ (o 4% | | 5
V2 Honoy woud g3MNSVIN SV) M : ffi
11’:109: I:Jclﬂ j: (1334) LHOI3H ONINIVLZY X7 a | ; | Ll
i w | | 1
V40 NOISID 9Q V3V d¥v0S :?l‘mr——-—-—l _______ R T T e J l m_:m’- ﬂ?
INMOY U - ; T i i - T SRS S . (| . DO A M e d
Wd 03903 ova dnvy vmaas G b ! — ¥ - T 9 8
- -
BN Oy HoLYR % 1O MYS ol 4 i 2" ‘
300 HSNE 9) it Bk i WEGLe.GC] cII0Y | 0065r | 087¥0Z | 120 } ‘ = 3 ‘ é
WD T o —— .9%.92.01| \¥'Z§ | 00829 | 0S¥iL | 020 e Hia ‘ w n & ‘
101 X3 HLNOS  21KS BSICZL[ ¥lee | ,000f | SiBE 610 3S0d0Hd | WE s} o S i = > s | oesz
01 X3 HHON  oixn (IYAMZLNI ,1)¥NOLNOD X3 et OVICL6| 6T¥E | 0008 | ZL'IS 810 e | & 32 I | ol& i | 8
WU 1nd (YAN3LNL S)HNOLNOD X3 - LO7.LC68 | 92G6L | 00WS | LL¥LE %) 2 1 : | | ] 1 "
onusa X3 TUHOLOY ¥/ [ ] .0%,£0.€ | GefCl | 0065r | 06962 | 910 s | g s ‘ i 3 i
SAoHG .00,00.06| 001 | 00GI | .95€¢ 510 a 2 E LA R i el | 5 s
R .00,00.06| 00z | .00%z | Lz6c | ¥10 C. 250252 4 AT e . & .
aNEoTi L2 ¥0.201]_0VZ€ | 000F | S¥ES | £1D Rl Rl e | F ‘ | i
£G50.22| ZE9vl | ¥L6¥L | LI06BZ Z1D 0203 7 3 s talL u_li;il'm hisdy | ‘
L00,00.06| ,00Z 00L_| 0011 6] l& ! T i | |
900541 | ze6C | 00208 | 618L 01D Bls | iﬂ: ; ‘ ‘ } !
.9005¥1| 08B | 00862 | 9ViL [&] Bl | &) ! | | ' !
§ KYOHNT 0 WINON L4 00F —/+ T4 3VLHOKS IS 30 305 LALESHL | ¥LLE | 007BBY | BEHES B8 i | |
e g}u N TIVMOY3H D OAD HLNOS 40 dOL NI UVTd OKY 13RS F15%.L0| S¥6I L0000 | S8BT £9 - | £ - i i 9202
(1334 19'5552) S¥ALIM 0S60LL HOUVATD GROAVN «OFLL6Z] 'BL | 00008 | 6EESH 90 JI__,‘;,__i = - ik - I \
STLI-OGAE NIVIHONGE SYOH SY1 0 D L6.90.92 | ¥£8IL | 002IG | 9rEee [4) e 26 0- \ I — — [
(9BGAYN) 9951 40 ALYO WOLIGA KYORINY HI¥ON WUYO 193r08d .90,50.62| 28'Z | 00008 | 62251 %) ‘ = r—b 7 ‘ |
SAVWHONIE .5€.82.£0| 0961 | ,0000¢ SI'6E €2 2 = * | Y | o
LG1Zh8Y | 69222 | 0026k | L2 BIV ) 355 3 ; | ‘ | B " i
.00,00.081[ 3LINUNI | 002 8’9 10 E% E | = . | alg E» -
TS 30vd LY 'SAIAENS 30 B9 MOOB N '0LID SM3GU003Y Y1130 [LN3ONVL] SNIavy | HLON3T | 3AYND otez 3 '5}4' ; : % : * . I E 1 3 :
VAVAIN “AINNO XEVED 3HL N T HO ASANNS 40 GUOO3H ¥ HO NMOHS SY = H | =] B
N W A S puTh I W 7t VL 3ANND GIND 4O dDvd Hes 5 S , { : 13 ﬁz
(1022) "3N0Z 15¥3 (9S0N) £961 30 PELLSAS L¥NOHOG) VOWAIN 3L AR ] g nje i i 900G} = 3 I | ES slg
N0 5Y HINON OO §1 LOT04d SHL ¥0J SINY3E 40 SSYB FL a2 H 5 | E | mnze’g—“-m%vw | | g 2 | |
i = |
BNigvIa 40 sisva 4 | 3 | 00004081 /= VIS Wd | | |
e : = 1...00'00108L = Y15 _LNIOd HOH ___| i
B L 60297 = A3 INOd HOH | | |
p A 000SH I I
| y |
NOUDNMLSNOO 01 ORI SIONYAINISI ANY ‘
e e “ e R PR Y SN P J
ONY TINOZRCH ARGA TVHS BOLOVALACO LoN B Te— 5y . P a;l /gt 1" v ‘ LCOF =) W IVINOZIHMOH -
KY SN0 WY 100N Y0N, TV, @i sats %5 3 . il cve - NVId'— AQvO¥d VYDNVId OSO
310N 3ADK3Y 3LON 22 . B - 75 ) \
il &% 2 s 78R 5o
® w
=8 4

£OF =0

oa o oz

JIVIS DIHdYYO

AVAMOTYM 0¥ 30§ AHVHOdNAL LoneusnoD {B)

*(1L0) 12 40 ¥ LHS 335 ".SNOUDISHALNI
13RS 1V NYILLVd IN3OOY, Y130 335

‘VIS—H ON 'OMQ 'ALS 100N ¥3d

BUMD ONYTISI NO MOVL .V 3dAL LONYLSNOD

"ONIAYd M3N HLM 3903 ONUSK3 HOLYA
ONIAYd LIYHJSY 3AOM3Y ONY 1NOMYS
'SOMYONYLS HILNI0 NMOL ONY

$ET ‘912 "SOMJ "QLS ¥3d SNIVMIOS
NHML3Y BYND "M'O°H JNENd 13NULSNCD
BZT "OMQ 'QUS Y3d

HALLND S50H] 30M 1004 B LONMLSNOD
“L'IG=H "'ON "OM0 "QUS LOON W3d

BYND ONYTSI Z. 3dAL LONAELSHOD
‘BIZ "OMO "QLS ¥3d

YALIND ® BYND T, 3dAL L¥Z IONULSNOD

SWiaLl NOILDNYLSNOD

1S 133HS 33s
O0+¥8L "VAS INIMTHDLVYW

~—guy
! a’g =3 5) g B 00’15 4
Az 4 : 00'l0+Z81 YL
,g , r ¥E
853 <8
21 P
" g 8a3.
2 eRE
: @ 1009 43540 /70098 U0
L 00¥Z+18) WIS P
e ? ~_ BdNO ON3 ¥08 B4 ON3 808 . 3
4 P X A T - i
B 100 U3SL0 o2
s D0'60+181 WIS &%
-~ ¥ 5 8g
o S ¢ e
= _ -~ BI¥ON

paz\-mueg
0} g2 N 1sx3[H

_ . I-; 3

4 AN

~ i

900-10£—£1-521 Nd¥

90:0TIT= MRHL ANI
FTIZIL ~ WY
BLBO+0L YIS
HA 1 3dAL 08

- 1001 1135440
SOO—LOE-ZI.-_—S‘ZL NdV 7 foot+all Nﬂ




o
CITY OF LAS VEGAS PRTE:
INTER-OFFICE MEMORANDUM June 18, 201
TO: FROM: /| |/~
Land Development Services Albert Sung/P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Durango & 95 Commercial — Phase 1 Civil Squared Engineering
Cross Streets: SEC of Farm Road & Oso Blanca Road DDB Holdings LLC
File Number: F:\Depot\DSMemos\DS4660C.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-17-301-006 NDOT
Zoning Action: | PMP-52656; SDR-52440; VAR-52439:
SUP-52437 & SUP-52438
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID

RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal | 3/13/2014 3/27/2014 Not Approved $400.00 350812: $400
2™ Submittal | 4/28/2014 5/12/2014 Not Approved $400.00 355003: $400
3" Submittal 5/28/2014 6/18/2014 See Comments Below $400.00 358354: $400

TOTAL FEES (LDDRS): | $1,200.00 e
REMARKS:

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

X

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

must be resubmitted or supplemented including the following:

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

concurrence.

is conditionally approved subject to Clark County Public Works Department

1. The approval of this drainage study is limited to the Phase 1 Development only (northern half of the
subject site). Upon Phase 2 development, a 2’-grade difference from the City Planning Department
will be required for its improvements.

2. The project proposes to construct facilities (riprap pads in couple locations) and/or increase flows
within Nevada Department of Transportation (NDOT) right-of-way. The engineer must contact
NDOT for encroachment permit for the proposed project.

3. Revise Section G/C8.01 to include the proposed riprap and label with size and thickness information.
The minimum acceptable riprap size is ds; = 8”.

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.




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 unti! alf 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/RIS:  T19S/R60E/MT7
ays AREA  G-17



ADDENDUM 2 TO THE
TECHNICAL DRAINAGE STUDY
for
DURANGO & 95 COMMERCIAL

MAY 2014

CIVIL SQUARED ENGINEERING PROJECT NO. 4114

Prepared for:

Mr. David Brown
DDB Holdings LLC
9910 W. Cheyenne Ave.
Las Vegas, NV 89129

702-643-4940

‘\

civilsquared

engineering

3130S. Durango Drive, Suite 404
Las Vegas, Nevada 89117
Phone: {702) 248-8000
Fax: {702) 248-8070
www._civilsquared.com



May 28, 2014

civilsquared

engineering
Albert Sung 3130S5. Durango Drive, Suite 404
; Las Vegas, Nevada 89117
City of Las Vegas -Flood Control Fhong: G0z 3439000
333 N. Rancho Drive Fax: (702) 248-8070
Las Vegas, NV 89106 www.civilsquared.com

SUBIJECT: TECHNICAL DRAINAGE STUDY FOR DURANGO & 95 COMMERCIAL
(DS 4660A)
Civil Squared Engineering Project No. 4114

Dear Mr. Sung:

This Addendum #2 is being submitted to City of Las Vegas Flood Control Division to address the
review comments to the above mentioned study that were issued on May 14, 2014. The
comments are reiterated for your convenience. A copy of the comment letter is included in
Appendix A.

Comment #1

The response to the previous Comment #1 was that the approval for the 2’-grade
difference from the City Planning was limited to the Mini-Storage Building in the
northern half of the development only. However, the set of improvement plans
submitted show the overall development instead of just half of the site. Either
another approval from City Planning for the southern half is obtained or the subject
improvement plans must be split into two phases to match the City planning’s
approval status. Address and resolve in the next submittal.

Response #1
The grading plans have been revised to show the development is divided into two
phases. The current improvements for the northern part of the development are
considered Phase 1 north of the proposed property line. Please refer to Appendix C for
the revised plans. It is understood that Phase 2 (southern half) will need to receive its
own grade difference from planning at the time it is being developed.

Comment #2
The project proposes to construct facilities (riprap pads in couple location) and/or
increase flows within Nevada Department of Transportation (NDOT) right-of-Way. The
engineer must contact NDOT for encroachment permit for the proposed project.

Civil Squared Engineering m 3130 S. Durango Drive, Suite 404, Las Vegas, Nevada 89117
(702) 248-8000 m FAX (702) 248-8070 m www.civilsquared.com



Addendum #2 Durango & 95 Commercial
CSE Project #: 4114

May 2014

Page2of 5

Response #2
Attached, in Appendix A, is a copy of the drainage acceptance letter from NDOT,
received May 23, 2014. The encroachment permit application is applied for and
obtained as part of the improvement plan process and will be submitted as part of the
Phase 1 & 2 improvement plans. A note has been added to the grading plans.

Comment #3
Developed Condition Drainage Basin Map (Figure 12): The revised 100-year overflow
into the corridor adjacent to the north of the subject site is 494 cfs per the last
addendum. However, the Q100 show in the flow analysis summary table is only 311
cfs (Section FM1), please address and resolve in the next submittal. Revise hydraulic
calculation of FM1 and FM2 accordingly.

Response #3
The sections have been revised and updated on the Basin Map. Per revised plan, section
FM1 is located at the south end of Oso Blanca at Severance and represents the 312 cfs
in the street. Section FM5 has been added to show the 494 cfs and the depth of flow
along the proposed 40’ drainage easement. Section FM6 has been added for
information. purposes and calculations. For the locations of these sections, please refer
to Figure 12 in Appendix A.

Comment #4
The major event flow velocity in the corridor stated in the above comment is erosive.
Concrete-lined the whole 40’-wide flow corridor and dedicate which as a Public
Drainage Easement to be privately maintained. The dedication of the drainage
easement must be done prior to the final acceptance of the improvement plans.

Response #4
The revised plan shows the 40’ public drainage easement which will be privately
maintained. The process of recording will be done before final acceptance. The drainage
easement will be Concrete-lined the whole 40’-wide and is indicated in FlowMaster
section FM5 and Section E of the grading plan detail sheet.

Comment #5
Hydraulic Section FM3 and FM4 are missing in the Flow Depth Analy5|s Summary
Table. Provide the section information in the next submittal.



Addendum #2 Durango & 95 Commercial
CSE Project #: 4114

May 2014

Page 3 of 5

Response #5
The hydraulic sections (FM2, FM3, FM4, FM5 and FM6) are cut to show the flow depth
and velocity along the east side of the property. The FlowMaster calculations of the
sections are provided in Appendix B and the Flow Depth Analysis Summary table has
been updated on Figure 12 Appendix A.

Comment #6

In the existing condition, the overflow from the intersection of Farm Road and Oso
Blanca Road sheet flows in an open fashion to the three NDOT culverts for discharge.
However, after the proposed development, with a flood wall/ retaining wall along the
north and east boundaries, the same overflow will be conveyed in a confined flow
path to reach the three coverts. Major event flow velocity is likely erosive. Provide
hydraulic calculation to prove otherwise or install erosion protective measures in the
offsite area to the east. Obtain NDOT approval for the proposed works in their
property.

Response #6
We provided sections FM2, FM3, FM4 and FM6 along east side of the property to show
the flow velocity and depth. Without riprap, the flow reaches 8-10 fps, so, the area will
have rip-rap up to the water surface elevation at these locations. The riprap calculation
is included in Appendix B and the grading plans have been updated to show the limits of

rip-rap.

Comment #7
Second request: Sheet C4.03: The hump in the driveway entrance off of Severance
Lane intersection does not have six inches (6”} minimum freeboard. Review and
revised accordingly.

Response #7

Per section S-3 the depth of flow is 0.29 feet and the hump provided met the
requirements. However, in the unlikely event the entire flow in Severance crests the
center island median prior to heading south in Oso Blanca, we used FM1 Section depth
of flow to establish the hump height, and therefore the grading plan has been revised.
Per hydraulic section FM1, the 100-year flow creates 1.16’ depth of flow. The finished
grade hump is raised 1.66 feet above the flow [ine at this location. Please refer to
grading plan for the revised elevation in Appendix C.



Addendum #2 Durango & 95 Commercial
CSE Project #: 4114

May 2014

Page 4 of 5

Comment #8
Sheet C4.03: Show the parcel line limit between Parcel 2 and Parcel 3 as identified in
the proposed parcel map.

Response #8
Sheet C4.03 has been revised to show the proposed parcel line as depicted on the
attached Parcel Map (see Appendix C). There is no parcel line division at this time.

Comment #9
Sheet C8.01: Section E/C8.01: Revise the min. flood wall from 2.0’ above existing
ground to 3.0". Section G/C8.01: Show the flood wall above the adjacent top of curb in
the detail and raise the height from 1.33’ to 1.50".

Response #9
Sheet C8.01 detail sections have been revised as requested.

Comment #10
Second Request: Label existing storm drain systems in the perimeter streets with City
of Las Vegas recoded drawing number on all pertinent plans-Existing storm drain in
Oso Blanca Road has not been labeled (sheet C4.03)

Response #10
We apologize for the omission in the previous submittal. Sheet C4.03 has been revised
and included in Appendix C.

Comment #11
Revise afl riprap size to a minimum of d;,=8",

Response #11
Noted, the size has been revised. Per NDOT comment #2 the rip-rap size has been
increased as well.

Comment #12
The proposed Parcel Map shall (i) have a note clearly identify the maintenance
responsibility of each individual parcel owner for the drainage easement running with
their parcel limit; (ii) An inter-site drainage right note and (ii) Dedicate a 40’-wide
public drainage easement (privately maintained ) along the northern boundary.



Addendum #2 Durango & 95 Commercial
CSE Project #: 4114

May 2014

Page 5 of 5

Response #12
The Parcel Map has been revised. The text “public drainage easement privately
maintained by owner” is labeled for each easement. An inter-site drainage right note
has been labeled. Along the northern boundary, the 40’ public drainage easement will
be dedicated per the map. The document will be provided as soon as recorded. See
Appendix C for a copy of the proposed PM.

Comment #13
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.

Response #13
The plans have been revised. The quantity of all drainage improvements within public
drainage easements is provided in the revised grading plan.

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 the certifies a stomwater pollution presentation 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 surfaces 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.

Response:
Noted

We hope this addresses your concerns regarding this project. If you have any questions or
additional information is needed, please feel free to contact this office.

Respectf

Paul F. Fritz, P.E.
Civil Engineer
Civil Squared Engineering

H:\Cad\Land\4114\Admin\Drainage\Technicai Drainage Study\ADD2\4114 ADD 2 LETTER.doc



STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
1263 S. Stewart Street
Carson City, Nevada 88712

BRIAN SANDGVAL AUDY MALFABOWN, PE., Director

Governor -
RECENED In Reply Refer to:
MAY 2 3 2014 May 18, 2014

. SQUARED
c010 cE“E\{iiaik%’E.ER!E«!(;‘a
PAUL F. FRITZ, P.E. TECHNICAL DRAINAGE STUDY
CIVIL SQUARED ENGINEERING Durango & 95 Commercial
3130 S.DURANGO DRIVE SUITE 404 s Clark County
LAS VEGAS, NV 89117 REQEEVED

MAY 23 204

Dear M. Paul Fritz: %'ﬁ?ﬁ’@m

The Nevada Department of Transportation (NDOT) Hydraulics Section has
received and reviewed the following document(s) for the above-referenced project.

Document: Dated.
Addendum #1 to the TDS for Durango & 95 Commercial April 2014
Drainage Information Form April 24, 2014
Civil Squared Transmittal April 29, 2014
Disc May 1, 2014

The drainage design information presented in the reviewed document(s):

is acceptable in concept. Final Hydraulic Section approval will be based on
review of final designh documents submitted with the NDOT Right-Of-Way
Qccupancy Permit application that must be submitted for this project.

X is acceptable in concept. Final Hydraulic Section approval will be based on
review of final design documents submitted with the NDOT Right-Of-Way
Occupancy Permit application that must be submitted for this project. The
following comments should be addressed with the permit application:

must be supplemented or madified to satisfy the following comment(s) before
preliminary Hydraulic Section approval can be granted:

1. As per the “TERMS AND CONDITIONS RELATING TO RIGHT-OF-WAY
OCCUPANCY PERMITS", All Facilities constructed within NDOT right of way
should be constructed per NDOT Standards Plans for Road and Bridge
Construction 2010.

2. For the proposed riprap pads (Sheets C4.01 & C4.03) Construct riprap pad
per NDOT Standard P!ans for Road and Bridge Construction 2010, R-3.1.5,
Please consider upSIzmg the riprap stone. Otherwise there is a chance during
high flows the proposed Dso = 4” wili end up inside the existing RCBs.

NSPO Rev B-12) (0) 4667 EHE



3. Please explain why the Existing RAN 746 is to be abandoned? If that culvert
is currently operational, NDOT Hydraulics will not approve the proposed
condition of abandoning it unless direct benefit to Department and to the
general public is demonstrated by the PERMITTEE.

4, FYI — Displaying alignment stations on plan sheets (existing, proposed,
grading, drainage basin maps, etc) is highly recommended and very helpful
for reviewers.

All submittals regarding this project must be forwarded through (or copied
to) the iocal NDOT District permitting office. All pertinent draihage design
documents (including those previously submitted for preliminary review) must be
submitted to the local NDOT District permitting office with the Right-Of-Way Occupancy
Permit Application. All plans and reports must be signed and stamped by a Nevada
registered civil engineer.

No liability is assumed by the Depariment in performing this review. Verification
and acceptance of all background information, design data and conclusions is the
responsibility of the consulting engineer.

Please call me at (775)-888-7532 should you have any questions.

Sincerely,

e P

Joselio Ramirez, P.E.
Senior Hydraulic Engineer

¢: Mary Martini, P.E., District | Engineer
Rudye Lucero, District | Permits
Charlton Pratt, HQ Permit Coordinator
Thaddeus Stephenson, District [ Permits



PARCEL MAP

A PORTION OF GOVERNMENT LOT 1, SITUATED WITHIN THE NORTHEAST QUARTER (NE 1/4) OF THE
SOUTHWEST QUARTER (8W 1/4) OF SECTION 17, TOWNSHIF 19 SOUTH, RANGE 60 EAST, MDM,

OWNERS' CERTIFICATE

FNBN—-CMLCON |, LLC, A DELAWARE LIMITED LIABILITY COMPANY DO RHEREBY CERTIFY
THAT THEY ARE THE OWNERS OF THE PARCELS OF LAND SHOWN HEREON, AND DO
HERERY CONSENT TO THE PREPARATION AND RECGRDATION OF THIS PARCEL MAP, HAYE
CAUSED THE LAND TO BE SURVEYED AND PLATTED INTO PARCELS, AND DO HEREBY.

CFFER AND DEDICATE TO THE CITY OF LAS VEGAS ALL THE STREETS (EXCEPT
PRIVATE STREETS) AND THE QTHER PUBLIC RIGHTS-0F—WAY AND PLACES AS
INDICATED AND OUTLINED HEREON, FOR THE USE OF THE FUBLIC; AND
GRANT TO THE CiTY GOF LAS VEGAS THE EASEMENTS, AS INDICATED AND
OUTLINED HEREON, FOR THE USE OF THE PUBLIC.

FURTHER, THE UNDERSIGNED OWNER HEREBY GRANTS AND CONVEYS TO THE CiTY OF
LAS VEGAS AND TO ITS SUCCESSORS AND ASSIGNS A FIVE-FQOT WIDE EASEMENT
ADJACENT TQ ALL PROPERTY LINES WHERE LCTS OR COMMON AREAS ABUT FUBLIC
STREETS FOR PURPOSES OF PLACING PUBLIC FIRE HYDRANTS, PUBLIC STREETLIGHTS,
TRAFFIC _SIGNALS, CONDUITS AND AFPURTENANCES, AND AN ADDITIONAL EASEMENT OF
UP TO TWO FEET IN RADIUS FROM EACH FIRE HYDRANT, STREETUGHT, TRAFFIC SIGNAL,
CONDUIT AND APPURTENANCE, TO EXTEND BEYOND THE FIVE-FGOT EASEMENT ¥
NECESSARY, TOGETHER WITH THE RIGHT OF INGRESS TO AND EGRESS FROM THESE
EASEMENTS.

ar: DATE
AS:

FOR: FNEN—CMLCON 1 LLC, A DELAWARE LWATED LIABILITY COMPANY

ACKNOWLEDGMENT
STATE OF.
58
CQUNTY OF
THIS INSTRUMENT WAS ACKNOWLEDGED BEFORE ME ON -
BY:
AS:

FOR: FNBN—CMLCON J, LLC, A DELAWARE LWITED LIABILITY COMPANY

NOTARY PUBLIC DATE
MY COMMISSION EXPIRES:

LAS VEGAS VYALLEY WATER DISTRICT NOTE

THESE PARCELS CURRENTLY HAVE NQ WATER SERWCE, AND A WATER
COMMITMENT 1S NOT GRANTED, IMPLIED, OR GUARANTEED BY THE APPROVAL OF
THIS MAP.

CITY OF LAS VEGAS FLOOD CONTROL NOTE

ALL SUBDIVIDED PARCELS COMPRISING TH!S COMMERCIAL SUBDIVISION
SHALL PROVIDE PERPETUAL INTERSITE COMMON DRAINAGE RIGHTS ACROSS
ALL EXISTING AND FUTURE PARCEL LIMITS

CITY OF LAS VEGAS, CLARK COUNTY, NEVADA.

GRAND TETON OR \ ’ SRAND Tr

[ON DR

FARM RD

N jurrnw or
N_TENAYA WAY

N FORT APACHE RG
N CIMARRON RO

TULE SPRINGS RD

SITE

N HUALAPAL WAY
N GRAND CANYON DR

DEER SPRINGS WAY

N DURANGO DR

|

-

VICINITY MAP

NTS.

CERTIFICATE OF DIRECTOR OF FLANNING APPROVAL

! CERTIFY THAT THIS PARCEL MAP WAS APPROVED AND THE PARCELS HEREIN WERE
ACCEPTED FOR DEDICATION BY THE DIRECTOR OF PLANNING ON

DAY GF

FLINN FAGG, AICIP.
DIRECTOR OF PLANNING
CITY OF LAS VEGAS

BASIS OF BEARING

SOUTH OG'0B'S7" WEST, BEING THE BEARING OF THE WEST LINE OF
GOVERNMENT LOT 11, SECTION 17, TOWNSHIP 19 S0UTH, RANGE 60 EAST,
M.D.M., AS SHOWN IN BOOK 140, PAGE 12 OF PLATS ON FILE AT THE CLARK
COUNTY, NEVADA RECORDER'S OFFICE.

GROSS AREA = 1394 ACRES

SURVEYOR'S CERTIFICATE

I. DENNIS W. LAYTON, A PROFESSIONAL LAND SURVEYCR LICENSED iN THE 5.
THAT:

1. THIS PLAT REPRESENTS THE RESULTS OF A SURVEY CONDUCTED U
SUPERVISION AT THE INSTANCE OF FNBN-CMLCON I, LLC, A DELAW
COMPANY AND SORENSON GROUP MANAGEMENT, IiC, A DELAWARE
COMPANY.

2 THE LANDS SURVEYED LIE WITHIN THE SOUTHWEST QUARTER (SW 1,
TOWNSHIP 19 SOUTH, RANGE &0 EAST, M.D.M., AND THE SURVEY W
DECEMBER 16, 2013.

3. THIS PLAT COMPLIES WITH THE APPLICABLE STATE STATUTES AND
iN EFFECT ON THE DATE THAT THE LOCAL GOVERMMENT GAVE ITS

4. THE MONUMENTS DEPICTED ON THE PLAT ARE OF THE CHARACTER
POSITIONS INDICATED AND ARE OF SUFFICIENT NUMBER AND DURAL

DENMIS W. LAYTON
FROFESSIONAL LAND SURVEYOR
NEVADA LICENSE NO. 11529

CITY SURVEYOR'S CERTIFICATE

L ALAN R. RIEKKI, CITY SURVEYOR OF THE GITY OF LAS VEGAS, DO HEREGY
THAT | HAVE EXAMINED THIS PARCEL MAF AND AM SATISFIED THAT THE MAF
TECHNICALLY CORRECT.

CITY OF LAS VEGAS SURVEYOR DATE
ALAN R. RIEKK!, PLS
NEVADA CERTFICATE No. 12469

MAP REFERENCES

BOOK 140, PAGE 12 OF PLATS

BOOK 135, PAGE 72 OF PLATS

BOOK 121, PAGE 16 OF PLATS

FILE 114, PAGE 57 OF SURVEYS

FILE 179, PAGE 88 OF SURVEYS

NEVADA DEPARTMENT OF TRANSPORTATION (N.D.O.T)
RIGHT-OF—WAY PLANS PROJECT STP-095-2(022}

YT

COUNTY RECORDER'S NOTE

ANY SUBSEQUENT CHANGES TO THIS MAP SHOULD BE EXAMINED AND MAY E
REFERENCE TQO THE COUNTY RECORDER'S CUMULATIVE MAP INDEX, N.R.S. 27

PARCEL MAP "
A PORTION OF GOVERNMENT LOT 1, SITUATED WITHIN THE NORTHEAST 5
QUARTER {NE 1/4) OF THE SOUTHWEST CUARTER (SW 1/4) OF SECTION 17,

TOWNSHIP 19 SOUTH, RANGE 60 EAST, MDM. c
CITY OF LAS VEGAS, CLARK COUNTY, NEVADA. F

P PV, P Daie: IS MAY I3
7207 W. SAHARA AVENUE, SUITE 11§ E N

LAS VEGAS, NEVADA 8917 Checkedt D. LAYTON
(702} 474-6277 {H54-MAPS) vob Numbor: 4050006 § €

FAX (702) 255-6902

s HERTAGE-SURVEYINGCOM Sheot No. =
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RE:  Durango & 95 Commercial — Technical Drainage Study
Justification for Grade Difference

Dear Mr. Alabado:

As required by comment #1 of the remarks section of the drainage response letter received from
the City of Las Vegas Flood Control on 31 March 2014, this letter and attached plans are
provided as a justification to allow a grade difference of two feet above or below existing grade.
The grade difference refers only to the northern portion of this site, the mini-storage, per SDR-
52440. The southern portion of the property is shown graded for the overall technical drainage
study and is conceptual at this time; however, it needs to be shown and referenced in order to
give an order of magnitude to the property as a whole. It is our understanding the southern
portion of the site will be subject to its own SDR and separate grade differential justification
letter at the time of development in the future.

The overall desire for the proposed project is to make the property useable. As the site exists
today the natural grade slopes excessively from west to east and has a 5-foot to 10-foot ledge
running north to south. Additionally, two pipes discharge onto the site at a grade about nine feet
below natural grade. If the site were constrained by the two foot rule this property could not be
developed without undue hardship on the owner.

The proposed buildings are variable in size and length to allow more flexibility in the overall
design of the parcel. The elevations of the finished floors of the mini storage and conceptual
buildings were set to reduce the total amount of fill being brought into the site. Although the
elevations were set well below the Oso Blanca roadway, and over two feet of cut in areas, an
excessive amount of fill will still be required to make the overall parcel useable. Each building
is still flood protected per the City’s flood control requirements by creating a hump in the
driveways and installing a flood wall along the back of sidewalk at the right-of-way.

Along the east edge of the property a variable height retaining wall (6-10 feet high) will be
installed to help reduce the potential excessive slopes in the parking lots and raise the site to
avoid flooding for the 717 cfs discharging down Farm Road. The elevated height puts the site
safely above the three existing NDOT culverts east of the property.

CIVIL SQUARED ENGINEERING, LLC, 3130 S. DURANGO DRIVE, SUITE 404, LAS VEGAS, NEVADA 89117
{702) 248-8000 FAX (702) 248-B070 =« www.civilsquared.com



Keeping the excavations to two feet above or below existing grade would cause an undue burden
on the project by reducing the useable area to less than 50 percent. The site is bordered on the
east by the Durango off-ramp which is about 25-feet higher than the property line. The west
edge fronts Oso Blanca Road and a multi-family development and is proposed to be about five
feet below the roadway.

The project site is flood protected according to the criteria stipulated in “Hydrologic Criteria and
Drainage Design Manual” of Clark County Regional Flood Control District. We request
approval from the City Planning and Development Department to allow the grade difference
greater or less than two fect above or below existing grade.

We hope all your concerns have been addressed and if you have any questions or comiments,
please feel free to contact me at any time at 248-8000 or pfritz@civilsquared.com to discuss.

Respectfully,

Paul F, Fritz, P.E.
Civil Squared Engineering

Encl: Grading and Detail Sheets
Drainage Comment Sheet

hi\cad\landd i | fadmin\drainagettechnical drainage sludy‘\commentsyjustification letter grade difference - revl.doc
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Albert Sung 3130S. Durango Drive, Suite 404

H Las Vegas, Nevada 89117
City of Las Vegas .Flood Control il g e o
333 N. Rancho Drive Fax: (702) 248-8070
Las Vegas NV 89106 www.civiisquared.com

SUBIJECT: TECHNICAL DRAINAGE STUDY FOR DURANGO & 95 COMMERCIAL
(DS 4660A)
Civil Squared Engineering Project No. 4114

Dear Mr. Sung:

This Addendum #1 is being submitted to City of Las Vegas Flood Control Division to address the
review comments to the above mentioned study that were issued on March 31, 2014. The
comments are reiterated for your convenience. A copy of the comment letter is included in
Appendix A.

Comment #1
Sites with a grade difference of 2 feet above or below existing are required to have
approval from the City Planning and Development Department. The engineering must
submit copies of the grading plans and detail sheet with a letter justifying the grade
difference to the City Planning Department (229-6301). The engineer must provide
Planning approval with the next submittal.

Response #1
A justification letter was submitted to City Planning for review and comment. John
Alabado replied that the letter would refer to the mini-storage portion only. The
southern portion of the site will be subject to its own SDR and grade differential letter at
a time when the parcel is developed. Letter and responses are included in Appendix A.

Comment #2
Provide a copy of the zoning/planning conditions associated with this site (PMP-
52656; SDR-52440; VAR-52439; SUP-52438) with the next submittal to verify
compliance with conditions. Flood Control will not issue conditional approval of the
drainage study without the associated zoning/planning conditions (issued by the City
Council). Any associated conditions of approval that revise the site drainage
parameters will require that the drainage study be revised and resubmitted.

Civil Squared Engineering m 3130 S. Durango Drive, Suite 404, Las Vegas, Nevada 89117
(702) 248-8000 m FAX (702) 248-8070 m www.civilsquared.com
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Response #2
Copies of requested documents are included in Appendix A.

Comment #3
The project proposes to construct facilities (riprap pads in couple locations) and/or
increase flows within Nevada Department of Transportation (NDOT) right-of-way. The
engineer must contact NDOT for encroachment permit for the proposed project.
NDOT concurrence for the proposed drainage study must be obtained prior to the
final approval of the study by the City of Las Vegas.

Response #3
The original submittal study and this addendum have been submitted to NDOT for
review, concurrence and encroachment permit. Once approval from NDOT is received,
we will forward copies to CLV Flood Control for final approval of the study.

Comment #4

The study stated that RAN 746 (24”-CMP had been built over/abandon in place
upstream during construction of the apartment project. Provide documentation or
construction plans for verification in the next submittal.

Response #4
Per Sheet GR2 of the Farm Road / US95 Grading Plan RAN 746 is to be abandoned. Also
on sheet GR6 of the Fairfield at Farm Road / US95 Grading Plan the upstream
development does not tie into the facility. Per Sheet ST3 Oso Blanca Improvements the
line is to be abandoned. Lastly, physical evidence in the field indicates that there are no
manholes or drop inlets which connect to RAN 746 (see Appendix D for referenced
plans).

Comment #5

A recent Capital Improvement Project for “Rancho System — Fort Apache Storm Drain”
identified the Master Plan Update (MPU) flow rate within Farm Road at about 790 cfs during
a major storm event at the intersection of Farm and Grand Canyon. There are also two {2)
MUP basins downstream of this point that impact the Farm and Oso Blanca intersection area
being proposed for the subject development.

The engineer must provide a detailed analysis of the offsite flows that impact this site
as the identified flow of 226 ¢fs (REF1) shown in the last submittal underestimates the
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existing flow impacts. The MPU flow rate within Farm Road will necessitate that a future
MPU Facility be extended in Farm Road from the US95 MPU Facility Westerly to Hualapai.

However, this development must be able to accommodate the interim drainage
impacts from this higher existing 100-year flow rate. It appears that the proposed northern
retaining wall constricts the flow conveyance in the proposed condition and will cause big
negative impact to the intersection area. Provide hydraulic calculations to compare the
existing and proposed condition water surface profiles and verify whether the downstream
NDOT culverts have capacity base on the new and higher flow rate.

Response #5

Our analysis and review starts with the goal of determining the offsite flow rates that
impact the intersection of Farm Road and Oso 8lanca Road. To do this we have backed up to
the intersection of Farm Road and Grand Canyon Dr. From the HEC-1 WEST3.0UT file taken
from the CCRFCD website, the combined ratio 2 hydrograph at this intersection depicts a flow
rate of 786 cfs from basin NW55-C and is being used as the base for Farm Rd flows. Evaluation
continued east on Farm Rd. to determine additional discharges into this flow from basins:
NW66-C (south), NW89-C {north) and NW103-C (south).

Review of NW66-C to the south indicates that all flows discharge to the south and do not
impact Farm Rd. Review of NW89-C to the north of Farm Rd before Fort Apache are as follows:
Terrasano discharges east to Tee Pee and flows north {no impact}, the empty lot east of
Terrasano discharges east into Centennial Heights via two drainage easement channels (no
impact), and Centennial Heights accepts the flows from the empty lot to the west and
discharges site flows to the northeast corner of the site into Fort Apache and flows north (no
impact). At the intersection of Farm Rd and Fort Apache, Fort Apache has a high point, and the
road slopes to the north and to the south respectively. At the intersection, Per figure 4 & 5 of
the Astoria at Town Center North studies, 126 cfs from Farm Rd discharges to the north with
- the remaining 660 cfs flowing east in Farm Rd. See maps and data in Appendix B.

For Farm Rd from Fort Apache to Oso Blanca, the roadway is potentially affected by NW89-C to
the north and NW103-C to the south. Per the approved drainage study basin map for Astoria at
Town Center North the project discharges overland to the east and empties into Oso Blanca
north of the Farm road intersection (no impact). NW103-C has two approved studies, Astoria at
Town Center South and Fairfield at Farm Road US95, which discharge into Farm Road. Per the
basin maps included in Appendix D the flows discharging into Farm are 37 cfs and 17 cfs
respectively. Per figure 4 of the Astoria at Town Center North study, 40 cfs will be conveyed
along Farm Road to the east. We will use the more conservative value of 40 cfs in lieu of the 37
cfs for our calculations. See maps and data in Appendix B.
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Adding all the contributing flows together yields a total of about 717 cfs at the intersection of
Farm Road and Oso Blanca Road. The developed basin map has been updated to include this
value and is shown in Figure 12, Appendix B.

The next step was to analyze the intersection to see what flows would discharge onto the site.
As noted in the original study there is an existing dual drop inlet/SD system which removes 24
cfs from surface flow in the intersection and bubbles out to the east on the subject property.
Since Oso Blanca slopes to the north, the first analysis was done to determine the flow
conveyed to the north. The flow rate to the north will be the amount conveyed in the irregular
channel calculation for Oso Blanca with depth set at the top of the median island curb since
after that depth is reached, flows will overtop and head east. A second calculation for a broad-
crested weir along the centerline of Oso Blanca, from median nose to median nose was run to
determine the depth of flow east in Oso Blanca. As shown in FlowMaster Section OBN in
Appendix C, the discharge to the north for the irregular channel is about 199 cfs. Subtracting
this amount and the 24 cfs (from the underground system) from the 717 cfs yields a flow rate of
494 cfs weir flowing over the Oso Blanca centerline at about 1.21-feet deep {See Appendix C for
weir section). This will combine with the flows from CP-6 (basins OFD1, 0502, 0S01), OND1,
Bubbler SD system and OFX1) and represent the flow rate affecting the North Edge of the
parcel at about 525 cfs. A flood wall is proposed along this edge at a height of six inches above
the 1.21-foot depth or 1’-9” min. This north flow will combine with OFX2, OND2, OND3 and CP-
2 (36-inch pipe flow) at CON1, which will reach the north box culvert with a total of about 543
cfs.

The box itself can convey the 543 cfs at a depth of 2.80-feet {see North Box Capacity in
Appendix C); however, the culvert is inlet controlled. Using a conservative approach we ran
iterations of a rectangular orifice calculation for the North 3’x 6’ box and an irregular section
{section FM2) at the constriction point until a headwater depth balance was achieved at about
19.50. We also checked the elevations with the rating curves for each (see Appendix C). This
elevation established the head available to “push” the flow through the box with the remaining
cfs running south overland to the middle box. The results show about 188 cfs enters the north
box with the remaining 355 flowing south. A second pinch point for overland flow was analyzed
for depth of flow (section FM3) with a resulting depth of flow at 18.96 which confirms the flow
to the south.

The 355 cfs is combined with the 21 cfs generated from the site runoff (OND5, OND4, OFX4,
OFX5, and OFX5 = 376 cfs) and flows toward the middle culvert at CON2. This culvert is also
inlet and headwater controlied and will act in the same manner as the north culvert increasing
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discharge until it overtops the next highpoint to the south (section FM4) and the remaining
flows are conveyed into the south culvert. The final onsite flows (OND6, OFX7, OFX6 and CP-4
(pipe flows) = 38 cfs) will generate enough head on the south and middle boxes, (without
overtopping the Durango intersection) to equalize at a total flow rate of 414 cfs and an
elevation of about 14.07 {see orifice and curve calculations in Appendix C). The middle box will
convey about 236 cfs and the south box will convey the final 178 cfs.

This overall concept is a very conservative, worst-case scenario approach. Flows could have
been conveyed north at the Farm/Oso intersection along the east side of Oso Blanca if reduced
flow rates were needed. Additionally the ponding volume could have been considered to
increase the flow into the north and middle culverts had the south culvert not been able to
handle the flow. The water surface elevation at the south box reaches a maximum elevation of
14.07 and the breeching elevation at the back of sidewalk at the Durango/Oso intersection is
19.39, creating about five feet of freeboard. The minimum grades of the wall protecting the
site are also above this water surface elevation. Since the conservative approach worked, a
secondary approach was not calculated.

The total flow from Farm Road + local onsite and offsite flows = 800 cfs. The 199 cfs diverted
north + the total flow out of the three culverts = 801 cfs.

Comment #6
Sheet C4.01: It is not clear how the drainage along a proposed “L”-curb at the east
property line discharge at the northeast corner. Is it through a wall opening or something?

Response #6
We have added a wall drain detail on the detail sheet and added a construction note on
the plans.

Comment #7

Sheet C4.02: there is a low point “15.06 FG/LP” at the southeast corner of the plan
appears to be not discharging to anywhere. There is also another low point at about 160’
north of the stated low point in the same dilemma. Revise and revise accordingly.

Response #7
Curb cut construction note has been added to each of the locations and detailed on the

detail sheet.

Comment #8
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Sheet C4.03: The hump in the driveway entrance off of Severance Lane intersection
does not have six inches (6”) minimum freeboard. Review and revise accordingly.

Response #8
Driveway hump has been raised to provide 6-inch minimum freeboard.

Comment #9
Sheet C8.01:
Detail Section H: Raise the height of the flood wall portion from 1.33’ to 1.5’
Detail Section M: Raise the height of the flood wall portion for 1.33’ to 2.0’

Response #9 -
Detail Sections H and M have been revised accordingly.

Comment #10

All drainage easements must be “public drainage easements to be privately
maintained” to be labeled on the grading plans and to be dedicated as such in the final map
or by separate document if final map does not apply.

Response #10
All drainage easements have been labeled “private drainage easements to be privately
maintained”. Easements will be dedicated on the parcel map currently in for
recordation with Bart Anderson.

Comment #11

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.

Response #11
Public drainage guantities have been added to applicable sheets.

Comment #12

It appears that the subject property has a parcel map (PMP) application and yet the
improvement plans do not show any parcel limits. Address whether the development exists
as one single lot or in more than one parcels eventually in the next submittal.
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Response #12
The subject property has a parcel map application in and the map is being reviewed.
The owner is planning on selling the north portion of the parcel to the mini-storage
developer (SDR-52440). The proposed property line between the north and south
parcels has been added to the plans to delineate the two lots. It is noted that the parcel
map cannot be released to record until the parcel map requirements have been met;
which includes drainage requirements (see Parcel Map in Appendix E).

Comment #13

City of Las Vegas does not allow HDPE pipe in public right-of-ways or public drainage
easements. Note that City of Las Vegas only allows the use of HDPE storm drain pipes for
privately owned and privately maintained storm drain systems which serve and are located
exclusively on private properties. Any proposed HDPE storm drain pipes must also meet ail
design criteria established by the Clark County Regional Flood Control District and must be
installed per Clark County Regional Transportation Commission Uniform Standard Drawings
and Specifications.

Response #13
RCP is now specified for all pipes within public drainage easements.

Comment #14
Label existing storm drain systems in the perimeter streets with City of Las Vegas
recorded drawing number on alil pertinent plans.

Response #14
Storm drain has been labeled accordingly.

Comment #15
Show the finished floor elevation of all existing buildings adjacent to Oso Blanca Road.

Response #15
Adjacent finish floor elevations have been labeled accordingly.

Comment #16

Add a note in all pertinent sheets for the construction of all storm drain drop inlets per
a newly adopted USDCCA Drawing No. 421 {Storm water Quality Management Stamp and
Sign Detail.
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Response #16
Noted and updated accordingly on plans.

Comment #17

Regarding best management practices, fine, close-growing, water resistant grasses in
the proposed landscape swale areas are preferred. Clearly identify as such on all pertinent
plans.

Response #17
Noted and updated accordingly on plans.

Comment #18

Provide a note on all grading plans: “Property owner is responsible to maintain the
best management practices such as but limited to the removal of accumulated sediment and
debris and care of the vegetation”

Response #18
Noted and updated accordingly on plans.

We hope this addresses your concerns regarding this project. !f you have any questions or
additional information is needed, please feel free to contact this office.

Respectfully,

Paul F. Fritz, P.E.
Civil Engineer
Civil Squared Engineering

H:\Cad\Land\4114\Admin\Prainage\Technical Drainage Study\ADD1\Submittal\Report\4114 Add1 Letter.doc



Department of Public Works

Memorandum City Engineer Division

Survey Section
Phone (702) 229-6217
Fax (702) 804-8582

From:  ALAN R RIEKK], PLS - CITY SURVEYOR N i e
To: PETER LOWENSTEIN - DEPARTMENT OF PLANNING

STEVE SWANTON - DEPARTMENT OF PLANNING

HERITAGE SURVEYING

FNBN-CMLONILLC-%SORENSON GROUP MGT

LAND DEV ASSOCIATES INC
DENNIS LAYTON, PLS - HERITAGE SURVEYING
CcC: BART ANDERSON, P.E. - Engineering Project Manager

Date: February 11, 2014

RE: PARCEL MAP 52656 - OSO BLANCA & DURANGO PARCEL MAP

Attached is a redlined drawing delineating comments for the above map. THE REDLINED PRINT
MUST BE RETURNED TO SURVEY ALONG WITH A CORRECTED DRAWING FOR
APPROVAL.,

603415 CURRENT PL Status: Conditional Approval February 04, 2014
If you have any questions regarding the following Planning comments please call 229-6301

Department of Planning staff has administratively approved your request for technical review of
the subject parcel map, subject to the changes and corrections noted as follows:

1. The parcel file number "PMP-52656" shall be placed above the Recorder's block in the lower
right hand corner of the cover sheet.

2. Change the title of the planning jurat from "Director of Planning’ to "Certificate of Director of
Planning Approval.”

3. Please remove the word "DATE" on the Director's signature line.

4. Add the name of the Director of Planning as "Flinn Fagg, AICP."

606862 DEVCO Status: Conditional Approval February 11, 2014
If you have any questions regarding the following Development Coordination comments please call
229-6541

REVISED COMMENTS: -- These comments supersede all previous memos/comments:

We note that normally off-site improvements are required with Parcel Map applications, however
this site has an associated Site Development Plan Review (SDR-52440) in which off-site
improvements are proposed to coincide with phased development. Therefore, no improvements
or bonds are required with the recordation of this Parcel Map.

We also note that the City has received several reguests similar to this Parcel Map which were
later modified at the applicant's request to be turned into commercial subdivisions. While we can

Page 1 of 2
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approve this Parcel Map request, we suggest that the commercial subdivision option be explored
prior the resubmittal of this Parcel Map.

CONDITIONS OF APPROVAL:

1. Provide a note on the mylar of this map that states "All lots within this Parcel Map shall have
perpetual inter-site access rights. No barriers (e.g. curbs, wall, etc.) shall be erected within the
boundaries of the overall Parcel Map which would prohibit any vehicle on this site from utilizing
any driveway connecting this commercial development site to the abutting public streets unless
incompatible uses can be demonstrated to the satisfaction of the City Engineer."

2.- The boundary of this Parcel map shall be revised to match what is shown as the legal parcel on
the Clark County Assessor's Map. Alternatively, provide documentation to the satisfaction of the
City Surveyor that the "not a part" portions of this Parcel Map are separate legal Parcels.

3. Prior to the recordation of this Parcel Map or the submittal of any construction drawings, a
Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works. No building or grading permit can be issued until this drainage
plan/study is received and approved. The drainage plar/study is required at this time to determine
what elevation structures should be built at to achieve a minimum protection from floodwater
damages, and also to determine what drainage easements, if any, are necessary and are needed
to be noted on this parcel map prior to recordation. Provide and improve all drainageways as
recommended in the City of Las Vegas Neighborhood Drainage Studies and in the approved
drainage plan/study. The Drainage Study required by SDR-52440 maybe used to satisfy this
condition provided that it addresses the areas covered by this Parcel Map.

4. These conditions of approval are valid only for a period of one year. The City of Las Vegas
reserves the right to modify or add conditions of approval if this parcel map is not recorded within
one year of the date of this memo. Construction plans approved subsequently are valid only for a
one year period following the date of this memo unless Public Works allows the plans to be valid
for a longer period of time.

5. Comply with all applicable condition of SDR-52440 and any other site related actions. If SDR
52440 is not approved, these conditions are not valid and new conditions must be issued which
address only this Parcel Map.

603416 SURVEY Status: Denied February 05, 2014
If you have any questions regarding the following Survey comments please call 229-6217

Please provide a Las Vegas Valley Water District jurat concerning water service for the proposed
parcel split. A submittal should be made to the Las Vegas Valley Water District in order to
determine which jurat is appropriate for this property.

Please provide a total acreage for the property.

Please correct minor labeling issues as marked. ﬁ’ ;
End of Comments.

2/11/2014 934:41AM Page 2 of 2
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February 12, 2014

Sorenson Group Mgt.
FNBC-CMLON, LLC

299 South Main Street, #2200
Salt Lake City, Utah 84111-2288

RE: SDR-52440 [PRJ-52157] - SITE DEVELOPMENT PLAN REVIEW RELATED TO
SUP-52437 AND SUP-52438
PLANNING COMMISSION MEETING OF FEBRUARY 11, 2014

Dear Applicant:

Your request for a Site Development Plan Review FOR A PROPOSED THREE-STORY,
122,325 SQUARE-FOOT MINI-STORAGE FACILITY WITH A WAIVER OF THE TOWN
CENTER DEVELOPMENT STANDARDS TO ALLOW 10% OPEN SPACE WHERE 20%
OPEN SPACE IS REQUIRED on 2.90 acres at the southeast corner of Farm Road and Ose
Blanca Road (portion of APN 125-17-301-006), T-C (Town Center) Zone [GC-TC (General
Commercial - Town Center) Special Land Use Designation], Ward 6 (Ross) [PRJ-52157], was
considered by the Planning Commission on February 11, 2014,

The Planning Commission voted to APPROVE of your request, subject to the following:

Planning

1. Approval of and conformance to the Conditions of Approval for Special Use Permit
(SUP-52437) and Special Use Permit (SUP-52438) shall be required, if approved.

2, This approval shall be void two years from the date of final approval, unless exercised
pursuant to the provisions of LVMC Title 19.16. An Extension of Time may be filed for
consideration by the City of Las Vegas.

3. All development shall be in conformance with the combined site plan and landscape
plan, date stamped 01/14/14, and the building elevations and floor plans, dated stamped
12/26/13, except as amended by conditions herein.

4, A Waiver from the Town Center Development Standards Manual is hereby approved, to
allow 10% open space where 20% open space is required,

5. All recreational vehicles shall be completely screened from view from surmounding
properties and abulting streets by exterior walls.

6. All necessary building permits shall be obtained and final inspections shall be completed
in compliance with Title 19 and all codes as required by the Department of Building and
Safety.

F oyl
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Sorenson Group Mgt.
FNBC-CMLON, LLC

SDR-52440 [PRJ-52157] - Page Two
February 12, 2014

7. These Conditions of Approval shall be affixed to the cover sheet of any plan set submitted for
building permit.
8. The applicant shall coordinate with the City Surveyor and other city staff to determine the most

appropriate mapping action necessary to consolidate the existing lots. The mapping action shall be
completed and recorded prior to the issuance of any building permits.

9. A technical landscape plan, signed and sealed by a Registered Architect, Landscape Architect,
Residential Designer or Civil Engineer, must be submitted prior to or at the same time application
is made for a building permit. A permanent underground sprinkler system is required, and shall be
permanently maintained in a satisfactory manner; the landscape plan shall include irrigation
specifications. Installed landscaping shall not impede visibility of any traffic control device.

10. A fully operational fire protection system, including fire apparatus roads, fire hydrants and water
supply, shall be installed and shall be functioning prior to construction of any combustible
structures.

11. All City Code requirements and design standards of all City Departments must be satisfied, except
as modified herein.

Public Works

12. In accordance with code requirements of Title 13.56, construct all incomplete half-street
improvements on Oso Blanca Road adjacent to this site concurrent with development of this site as
required by the Department of Public Works. Construction of off-site improvements may be phased
so that off-site improvements will be required concurrent with adjacent onsite development
activities. All existing paving damaged or removed by this development shall be restored at its
original location and to its original width concurrent with development of this site.

13. Obtain an Occupancy Permit from the Nevada Department of Transportation (NDOT) for alt
driveways or other private improvements in the Oso Blanca Road public right-of-way adjacent to
this site prior to constructing any improvements within NDOT jurisdiction.

14, Meet with the Fire Protection Engineering Section of the Department of Fire Services to discuss
fire requirements for this site.

15. All landscaping and private improvements installed with this project shall be situated and
maintained so as to not create sight visibility obstructions for vehicular traffic at all development
access drives and abutting street infersections.

16. As appropriate, submit an Encroachment Agreement to the City of Las Vegas or obtain an
Occupancy Permit from the Nevada Department of Transportation for all landscaping and private
improvements in the Oso Blanca Road public right-of-way adjacent to this site,



Sorenson Group Mgt.
FNBC-CMLONL LYC

SDR-5244( [PRJ-52157] - Page Three
February 12, 2014

17. A Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works prior to the issuance of any building or grading permits or submittal
of any construction drawings, whichever may occur first. Provide and improve all drainageways
recommended in the approved drainage plan/study. The developer of this site shall be responsible
to construct such neighborhood or local drainage facility improvements as are recornmended by the
City of Las Vegas Neighborhood Drainage Studies and approved Drainage Plan/Study concurrent
with development of this site.

This action by the Planning Commission on February 1%, 2014 is final unless a written appeal is filed with
the City Clerk within ten days of the date of the Planning Commission’s decision as allowed by code or there
is areview action filed by the City Council within the same fime period. For additional information on
appeals or review requests please access hitp://fwww lasvegasnevada gov/CheckStatus/DevelopmentApp.htm,
or contact the Department of Planning and Development at 702.229.6301 after February 24, 2014. No
building permits or business licenses related to these items shall be issued prior to the expiration of the
required ten day waiting period, or until any filed appeal is resolved pursuant to LVMC Title 19.18.

Sincerely,
Doug Rankin, éCP

Planning Manager
Case Planning Division

DR:nl
cc:

Mr. James Meservey
StorageCne

2990 South Durango Drive

Las Vegas, Nevada 89117-4412

Mr. Bob Genzer

Genzer Consulting

9612 Hawksbill Court

Las Vegas, Nevada 89117-0646



John Martinez, Jr.
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From: James Marshall <jmarshall@LasVegasNevada.GOV>

Sent: Monday, April 21, 2014 9:51 AM

To: John Martinez, Jr.

Subject: 125-17-301-006

Attachments: SDR-52440.pdf; SUP-52438.pdf; SUP-52437 pdf; PMP-52656.pdf

Attached are the conditions of approval for SDR-52440, SUP-52438 and SUP-52437.
VAR-52439 was removed and not needed.

PMP — 52656 — conditions of approval are administrative.

Jim Marshall

Senior Planner

333 N. Rancho Drive
Ph: 229-5274
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February 12,2014

Sorenson Group Mgt.
FNBC-CMLON [, LLC

299 South Main Street, #2200
Salt Lake City, Utah 84111-2288

RE: SUP-52437 [PRJ-52157] - SPECIAL USE PERMIT RELATED TO SUP-52438 AND
SDR-52440
PLANNING COMMISSION MEETING OF FEBRUARY 11, 2014

Dear Applicant:

Your request for a Special Use Permit FOR A PROPOSED MINI-STORAGE FACILITY
WITH A WAIVER OF THE REQUIREMENT TO PROVIDE A RETAIL OR OFFICE
FACADE ON ALL EXTERIOR WALLS at the southeast corner of Farm Road and Oso Blanca
Road (portion of APN 125-17-301-006), T-C (Town Center) Zone [GC-TC (General
Commercial - Town Center) Special Land Use Designation], Ward 6 (Ross) [PRI-52157], was
considered by the Planning Commission on February 11, 2014.

The Planning Commission voted to APPROVE of your request, subject to the following:

Planning

1. Conformance to all Minimum Requirements under Town Center Development Standards
Manual for a Mini-Storage Facility use.

2. Approval of and conformance to the Conditions of Approval for Site Development Plan
Review (SDR-52440) shall be required.

3. This approval shall be void two years from the date of final approval, unless exercised
pursuant to the provisions of LVMC Title 19.16. An Extension of Time may be filed for
consideration by the City of Las Vegas.

4. A Waiver from Town Center Development Standards Manual is hereby approved, to
allow no retail fagade where such is required.

(¥,

All necessary building permits shall be obtained and final inspections shall be completed
in compliance with Title 19 and all codes as required by the Department of Building and
Safety.

6. These Conditions of Approval shall be affixed to the cover sheet of any plan set
submitted for building permit.

[ All City Code requirements and design standards of all City departments must be
satisfied, except as modified herein.

&
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CITY OF LAS VEGAS BATE:
INTER-OFFICE MEMORANDUM July 29, zoM
TO: FROM: {F& /
Land Development Services Albert Sung, PE.
Department of Building & Safety Flood Control Project Engineer
Department of Puplic Works
SUBJECT: | Drainage Study for: COPIESTO: \~
Durango & 95 Commercial — Phase 1 - Update Civil Squared Engineering
Cross Streets: SEC of Farm Road & Oso Blanca Road DDB Holdings LLC
File Number: F:\Depot\DSMemos\DS4660D.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-17-301-006 NDOT
Zoning Action: | PMP-52656; SDR-52440; VAR-52439;
SUP-52437 & SUP-52438
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 3/13/2014 3/27/2014 Not Approved $400.00 350812: $400
2" Submittal | 4/28/2014 5/12/2014 Not Approved $400.00 355003: $400
3" Submittal | 5/28/2014 6/18/2014 Approved $400.00 358354: $400
4" Submittal | 7/14/2014 | 7/28/2014 | See Comments Below | $100.00 | 363730: $100
TOTAL FEES (LDDRS): | $1,300.00
REMARKS:

4" Submittal: Update to revise the finish floor elevation and the grading in Phase 1 Improvement

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

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

must be resubmitted or supplemented including the following:

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

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

1. The approval of this drainage study update is limited to the Phase 17 Development only (northern half
of the subject site). Upon Phase 2 development, a 2'-grade difference from the City Planning
Department will be required for its improvements.

2. The project proposes to construct facilities (riprap pads in couple locations) and/or increase flows
within Nevada Department of Transportation (NDOT) right-of-way. The engineer must contact
NDOT for encroachment permit for the proposed project.

3. 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.



NOTE:

NOTE:

Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update 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) year. If the
proposed construction has not been completed in that time period, the Gity of Las Vegas reserves
the right to require additional conditions andfor 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 hitp:/ndep.nv.govfbwpc/storm01.htm or
call (775) 687-9429,

END OF REMARKS T/IR/S:  T198/R60E/7

ays
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UPDATE TO THE

TECHNICAL DRAINAGE STUDY
FOR

DURANGO & 95 COMMERCIAL

APN 125-17-301-006

DS F6b0-
§-17]

CIVIL SQUARED ENGINEERING PROJECT NO. 4114

too™

Prepared for:

Mr. David Brown
DDB Holdings LLC
9910 W. Cheyenne Ave.
Las Vegas, NV 89129

702-643-4940

)

civilsquared

engineering

31305. Durango Drive, Suite 404
Las Vegas, Nevada 89117
Phone: {702) 248-8000
Fax: {702) 248-8070
www civilsquared.com



civilsquared

engineering

July 8, 2014

Albert Sung

City of Las Vegas Flood Control Section
Public Works Department

333 N. Rancho Drive

Las Vegas, NV 89106

SUBJECT: UPDATE TO THE TECHNICAL DRAINAGE STUDY FOR DURANGO & 95
COMMERCIAL (DS 4660C)
Civil Squared Engineering Project No. 4114

Dear Mr. Sung:

We are submitting for your review and approval an update to the Technical Drainage Study for
Durango & 95 Commercial project (DS# 4660C). The purpose of this update is to address
changes made to the Phase-I site plan subsequent to the City of Las Vegas approval. A copy of
the Drainage Study Approval Letter from City of Las Vegas Flood Control section has been
included in Appendix C.

Since approval of the above mentioned Drainage Study, the developer of Phase | has made the
following changes: the alignment of the 36-inch RCP storm drain (North Storm drain), off-site
grading to the east, onsite local grading, building size and revised/stepped finish floor
elevations. Although the site has changed, the general overall Phase | flow patterns were not
affected by the changes and remain the same as the approved study.

According to the Clark County Regional Flood Control District 2013 Las Vegas Valley Flood
Control Master Plan Update, the project is adjacent to Regional Facility CN95 0068 in US 95;
however, the project still does not affect the facility. Please refer to Figure 1 and 2 (a copy of
F-13 of the Clark County Regional Flood Control District 2013 Las Vegas Valley Flood Control
Master Plan Update) included in Appendix A.

Per Federal Emergency Management Agency (FEMA) Community Panel 32003C1745E, Clark
County, Nevada and Incorporated Areas, effective September 27, 2002, the proposed site is
located within unshaded Zone “X”. Per FEMA, Unshaded Zone “X” is described as an area to be
outside of the 500-year floodplain. Refer to Figure 3, FIRM Flood Insurance Rate Map, included
in Appendix A.

uite 404, Las Vegas, Nevada 89117

Civil Squared Engineering a 313
F# -8070 m www.civilsquared.com

0
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UPDATE TO THE TECHNICAL DRAINAGE STUDY FOR DURANGO & 95 COMMERCIAL July 9, 2014
CSE Project #: 4114
Page 2 of 2

Grading
The overall size of the proposed building #6 has decreased. The approved finished floor

elevation was 2626.75 feet. The proposed building has since been divided into three different
finished floor elevations: 2625.45, 2624.95 and 2624.45 feet. All finished floor elevations are
above the 100-year water surface elevation adjacent to the building; however, the 6” free
board criteria is not satisfied. To achieve 6-inches of free board, 6-inches of floodproofing
material is proposed above the finished grade adjacent to the building’s exterior walls. For the
depth of flow around the building refer to FlowMaster sections FM8, 9 and 10 in Appendix B.

Storm Drain

The approved zigzag alignment of the north 36-inch RCP has been replaced with a straight
alignment. The proposed straight 36-inch RCP intercepts the off-site flow as approved and also
discharges at the same location as approved. The XPWSPG model and the riprap calculation
have been revised. Please refer to Appendix B for the riprap calculation and XPWSPG input and
output results.

Off-site Grading
The off-site grading east of the property has been revised to reduce the height of the retaining

wall. Due to this grading change, the intercepting capacity of the three existing 6’x3’ RCBs has
changed. To reflect the changes the FlowMaster sections: FM-2, FM-3, FM-4, FM-6 and the RCB
Capacity Calculation have been updated and are included in Appendix B.

The grading and storm drain changes are shown in the form of redline revisions to the
approved improvement plans and a new grading sheet, which are included in Appendix D.

Please note that, the size of Basin OND3 and OND4 have been slightly changed to reflect a
minor on-site grading change. A 0.45 acre portion has been added to OND3 (0.73+0.45= 1.18
Acre) and OND4 is decreased by the same amount (2.23-0.45 = 1.78 acre). Standard Form 4 and
HEC-1 have been revised and are included in Appendix B. Note: on the approved standard form
4, the area of OND3 was previously mistyped and showed <1 cfs flow. All affected calculations
been revised.

We look forward to your acceptance of this Update to the Technical Drainage Study for
Durango & 95 Commercial. If you have any questions or additional information is needed,

please feel free to contact our office.

Respectfully,

7
Said A. Mohammed, P.E. Paul F. Fritz, P.E.
Project Engineer Project Manager
Civil Squared Engineering Civil Squared Engineering
Civil Squared Engineering = 3130 levada 89117

130 S. Durango Drive, Suite 404, |
(702) 248-8000 = FAX (702) 248-8070 m www.civilsguared.com
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33 pC .1494 .197 .19% .280 .201 .204 _214 .229 241 .249
3£ PC .251 .25& .270 .278 .281 .2813 .285 L322 .352 .4G9
33 PC .499 550 710 CTEE .18 .812 .819 .335 .B5% .B3¢%
36 i .8&0 .ga8 L8786 .88¢8 _810 .9ig .937 L8380 .970 .978
37 c .68z L 985 .987 .589 L350 .983 .5T3 =114 .985 acg
33 BC . 898 . 550 1.00
38 Ls o 82.0

40 uyp C.050

41 AR oupz

4z j=: L0018
43 LS a 3.0
44 D 0.030
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4
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5
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KK
B
LS
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Ba
LS

OND3
.0018

0.050
Or¥l
.0001
0.050
OFx2
-0008

0.050

CON1

1.

T

EEC-1 INPUT

COMBINE BASINS OND1, OND2, OND3, OFX1, OFXZ

5
OND4
.0028
0
0.675
CND5
L0041

0
0.078

QFX5
.0025

0.450

conz2

Qé‘....

BEC-1 INEBUT

COMBINE ONSITE BRSINS OND4,

3

ouDs
L0635
0
¢.as8
OFX&
.Go05

0.050

CExXT

32.5

7.

oND3,

OFX3, OFX<,

QFX3
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INPUT
LINE

HO.

45

49

53

76

80

a3

87

102

(mvr)

94

95
96
97

93

10C

101

102
103
104
165

HIE

* 3
[w)

KX
K
j1es

*

KX

27

0.063

CON3

CCMBINE ONSITE BASINS CHDS,

3
OFD1
.0006
0.063
oFD2
.00G2

0.052

93.5

92.0

SCHEMATIC DIAGRAM OF STREAM NETHWORK

(V} ROUTING

(.] CONNECTOR

OND1

RUKQEE ALSC

OND2

CCHMEUTED AT

{—-=>} DIVERSION OR PUMP FLOW

[<-

-=-] RETURMN OF DIVERTED OR PUMPED FLOW

OND3

CHES

OFX3

CFX3,

OFX4

QOF LT

OFXS

THIS

LoCaTIon

OFKS

OFx7

OFQ2



HYDRCGRAPH AT

+ OKD3 .00 1L FLGR 2. 4,
TIME 3.50 3.50

HYDRCGRAEH AT

+ OFX1 .00 1 FLOW G, 0.
TIME 3.50 3.50

HYDROGRAEH AT

+ OFx2 .00 1 FLOW 0. 1.
TIME 3.50 3.50

5 COMBINED AT e

+ CON1 .00 i FLOW 4. 3.
TIME 3.50 3.50

HYDROGRAPH AT ) ’

+ OND4 .00 1 FLOW 3. 8.
TIME 3.50 3.50

HYDROGRAPH AT

+ ouDs .00 1 FLOW 4. 8.
TIME 3.50 3.50

HYDROGRAPH AT

£ GFX3 .00 1 FLOW 0. 1.
TIME 3.58 3.58

HYDRCGRAPE AT

+ CFX4 .00 0 1 FLOw a. i.
TIME 3.50 3.50

HYDROGRAPH AT

* QOFX5 .00 1 FLoH 2. 4,
TIME 3.50 3.50

5 COMBINED AT
+ coNz .01 1 FLCOW

HYDROGRAPH AT

+ oNDE .00 1 PLOW 3, 7.
TIME 3.50 3.30
HYDROGRAPH AT
+ OFX§ .09 i FLOW 0. 1.
TIME 3,50 3.50
HYDRCGRAPH AT
+ ol via] .00 1 FLOW 0 .
TIME 3.5¢C 3.50
3 COMBINED AT
+ con3 .90 1 FLOW ‘ 4 9.
TIME 3.50 3.50
HYDRCGRAPH AT
+ OFD1 .60 1  FLOW 1. 1.
TIME 3.30 31.50
HYDROGRAPH AT
+ orDz .00 1 FLCW 0. 5.
TIME 3.50 3.50

*rx NORMAL END OF HEC-1 =x~
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FOR CONTINUATION SEE SHEET C4.02

INOTETO CONTRACTOR: l NOTE:
CONTRACTOR SHALL PROVIDE EROSION CONTROL IN AL
LANDSCAPE AREAS WHERE ROOF DRANS DISCHARGE 10

OWNER S RESPONSIBLE TO
stmrmmmmm

MANTAIN THE BEST MANAGEMEXT|| NDOT PERMIT REQUIRED. CONTRACTOR TO OBTAIN NDOT OCCUPANCY

NDOT NOTE:

GRAPHIC SCALE

33
{INFEET)
1INCH =30 FT
BASIS OF BEARING

‘SOUTH OO0EST WEST, BEING THE WEST UNE OF THE GOVERMMENT LOT IT.
LYING WITHIN THE SOUTHWEST QUARTER 1/%) OF SECTION 17,
TOWNSHP 19 SOUTH, RANGE 60 EAST. AS. SHOWN [N BOOK 140,
PACE 12 OF PLATS I THE CLARK COUMTY. NEVADA. RECORDER'S OFFICE.
BENCHMARK

OTY OF LAS VEGAS BENCHMARK § SLVE0 17SE

Ammm:m:ewmmsiwmmcr
OSD BLANCA ROAD AND DURANGD DRIVE.

NAVD 88 FLEVATION = 788.4331 METERS / 2618.53 FEET
NORTH AMERICAN DATUM OF 1983

CONSTRUCTION NOTES

FEM CCAUSD: CLARK COUNTY AREA UNIFORM STANDARD DRAWINGS

CONSTRUCT TYPE L CURS PER CCAUSD NO. 216,

TYPE "A’ CURS PER DETAL "A" SHEEY CAOL

DRI #

0° TALL TYPE 'A’ CURS PER DETAIL D" SHEET CAOU

CONSTRUCT 2 CONCRETE VALLEY GUTTER PER DETAL ‘B SHEET CAOL

CONSTRUCT COMCRETE SIDEWALK PER CCAUSD NO. 234.

[CONSTRUCT CONCRETE CHANNEL PER DETAIL 'C’ SHEET CE.01.

3 AC OVER 4” TYPE Il AB (CAR TRAFFIC)

a Acmm'rml‘mclmmm
ms CONCRETE OVER 6 TYPE I AB. WITH 4 BAR ©

CEEPEE

)

me:smmmm&s

PER CCAUSD NC. 222.1 AND 228.

CONSTRUCT SIDEWALK RAMP PER CCAUSD NO. 235 CASE 1.

RETANING WALL SEE PLANS FOR DETAILS.

CONSTRUCT HEADWALL PER NDOT STO. OWG R-Z5LL

CONSTRUCT BO™ TYPE M WANHOLE PER CCAUSD NO. 406.

ekl EE

INSTALL STORM DRAIN PIPE (SIZE/TYPE PER FLAN} PER CCAUSD NO. 50

=

ICONSTRUCT SIDEWALK DRAIN PER CCAUSD NO. 236.

T
KBIE)
=/ e/ \a/

CONSTRUCT 1.5” CURE OPENING PER DETAL U SHEET CE.01.
llﬁ‘l' [l I«REA

WM_ML
CONSTRUCT RIPRAP PER NDOT STD. DWG R-315.

@
7]
&
@

“FLOOD PROOF WALL" 6™ ABOVE ADJACENT FiNISH GRADE OF BUILDING

SIGHT VISIBILITY ZONE LEGEND

7 g

SIGHT VISIBILITY ZONE

FLOOD ZONE NOTE:
THE PROJECT SITE LIES WITHIN ZONE X AS PER FEMA FIRM
PANEL 32003C1745€ DATED HOVEMBER 16, 2011.

PUBLIC DRAINAGE QUANTITIES:

QeRRRR&

AL OF PERMT PRIOR TO CONSTRUCTION IN NDOT RIGHT OF WAY
SEDMIENT AND OEBRIS AND CARE OF THE VEGETATION.
ASSUNES NO RESPONSIBILITY FOR EXISTING UTILITY g
RTINS, ARD ELEVATIONS. " T (L INES, SHouN O THES, DRAWINC HAVE BEEN ﬁw DSING  PROPOSD
PLOTTED FROM THE BEST AVAILABLE INFORMATION. IT IS, HOWEVER, THE oz ao% = AC PAVEMENT
CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY THE LOCAI ELEVS - <
B TTAITES PRI 15 T COMIIINT OF Ty Co oy _EVATIcH ¢F 03 (nm) §— aenot v gl F==4 je==i € TFE"\ 0K | CERTFY THAT THIS CRADING PLAN CONFCRMS TO THE
CONTRACTOR TO FIELD VERIFY ALL EXISTING SITE CONDITIONS PRIOR TO w \Q,\ @ ST MAMHOLE Sy E= 24 TFE L THE APPROVED DRAINAGE STUDY FOR THIS SITE ON FILE
CONSTRUCTION. IF EXISTS WHAT IS SHOWN ON G == x AN & G WTH THE CITY OF LAS VEGAS. (DS 4880A)
DRAWNGS AND WHAT EXISTS IN THE FIELD, THE CONTRACTOR IS T0 NOTIFY THE (o) | plmisf  flmig ORUP INLET © el
ARCHITECT OR ENGINEER INMEDIATELY. 31 T —00— conmor = i "
= - ___0s/28/v
o e RETAMNG WALL A
e e EOET ] oo PAUL F. FRITZ PE 16825 DATE




FOR CONTINUATION SEE SHEET C4.01
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SOUTH OCTSS7 WEST, BEING THE WEST LINE OF THE GOVERNMENT LOT 11,

LYNG WITHIN THE SOUTHWEST QUARTER 1/4) OF SELTION 7.
TOWNSHIP 19 SOUTH, RANGE G0 EAST. AS SHOWN N BOOK 140
COUNTY, NEVADA, RECOROER'S OFFICE.

BLLD BENCHMARK
#FE:ZSJggﬂss ‘ OTY OF LAS VEGAS BENCHMARK § SLVGO 1756
PAD=2628.25 | A BVET M PLATE I THE TOP OF CURB AT THE HORTHWEST CORKER OF
i 1 NAVD 88 ELEVATION = 7384337 METERS / 251953 FEET
5 NORTH AMERICAN DATUM OF 1388
CONSTRUCTION NOTES
fEM  CCAUSD: CLARK COUNTY AREA UNIFCRM STANDARD DRAMNGS
r‘?'- __________________ CONSTRUCT TYPE 'U" CURS PER CCAUSD NO. 216
""':v»‘. 2 [CONSTRUCT TYPE ‘A’ CLRS PER DETAL "A" SHEEY CHOL
0 TALL TYPE "A° CURS PER DETAIL D’ SHEET caot

2’ CONCRETE VALLEY GUTTER PER CETAL %' SHEET CS.OL
[CONSTRUCT COMCRETE SDEWALK PER CCAUSD NO. Z34.

COMCRETE CHAMNEL PER DETAL "C’ SHEET CRLOL
CONSTRUCT 3 AC PAVEMENT OVER 4™ TYPE Il ABL (CAR TRAFFIC)
CONSTRUCT 4% AC PAVEMENT OVER B TYPE 1 AS. (TRUCK TRAFFIC)
T-s‘ﬁ'm—?'"_mm_ﬁ_ﬁm
mmssﬁmmmmﬂ

PER CCAUSD NO. 222.1 ARD 22B.
COMSTRUCT SIDEWALK RAMP PER CCAUSD NO. 235 CASE L.

FLOOD WALL (SOUID GROUT FILLED). SEE STRUCTURAL PLANS FOR DETAI
RETAMING WALL. SEE STRUCTURAL PLANS FOR DETALS.

INSTALL METAL END SECTION (SAFETY TYPE) PER NDOT STD. OWG R-2.2
CONSTRUCT HEADWALL PER NDOT STD. DWG R-Z5.LL

CONSTRUCT 607 TYPE Bl MANHOLE PER CCAUSD NO. 405.
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APN: 125-17-301-006

=7 Loy 2 / ENBN-CMLONI LLC o
i ; il IS8 8) |INSTALL STORM DRAIN PIPE (SIZE/TYPE PER PLAN) PER CCAUSD NO. 50
f‘ .' ‘3 I 2(3&0’ (15) |CONSTRUCT SIDEWALK DRAIN PER CCAUSD NO. 236
fi - @0 |CoNSTRUCT 1.5" QURE OPENING PER DETAIL U SHEET CR.OL
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FOR CONTINUATION SEE SHEET €4.03
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GENERAL NOTE:

NDOT NOTE:
RDOT PERMIT REQUIRED. CONTRACTOR TO OBTAIN NDOT OCCUPANCY
PERMIT PRIOR TO CONSTRUCTION N NDOT RIGHT OF WAY

NOTE:

ACCUMULATED SEDMENT AND DEBRIS AND CARE OF THE VEGETATION.

CIVL SQUARED ENCIEERING ASSUMES NO RESPONSIBILTY FOR
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ORAWNGS AND WHAT EXISTS [N THE FIELD, THE CONTRACTOR IS TQ NOTIFY THE
ARCHITECT OR ENGINEER iMMEDIATELY.
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NDOT PERMIT REQUIRED. CONTRACTOR TG OBTAIN NDOT DCCUPANCY

PERUWIT PRIOR TQ CONSTRUCTION IN NDOT RIGHT OF WAY

CIVL SCUARED ENGREERING ASSLUES KO RESPONSIBLITY FOR EXISTHO UTUITY PROPOSD
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GRAPHIC SCALE

E [} 1 30

{INFEET|
1INCH = 30 FF

BASIS OF BEARING
SOUTH 00657 WEST, BENG THE WEST LINE OF THE GOVERNMENT LOT 11,

SOUTH, RANGE 60 EAST, M.DM., K 140,
PAGE 12 OF PLATS I THE CLARK COUNTY, NEVADA. RECORDER'S OFFICE,
BENCHMARK

QiY OF LAS VEGAS SENCHMARK § 5LVSOD 1756

A RIVET AND PLATE IN THE TOP OF CURH AT THE HORTHWEST CORNER OF
OG5S0 BLANCA ROAD AND DURANGU DRIVE.

NA“) B8 ELEVATION = 7084331 METFRS / 2610.53 FEET
NORTH AMERICAN DATUW OF 1988

CONSTRUCTION NOTES

ITEM  CCAUSD: CLARK COUNTY AREA UKIFORM STANDARD DRAWNGS

CONSTRUCT TYPE 'L CURE PER CCALSD NO. 215,

CONSTRUGT TYPE "A’ CURB PER DETAIL “A' SHEET CB.01.

CONSTRUGT ©" TALL TYPE "A” CURE PER DETAL ‘D" SHEET CB.OI

CONSTRUGTY 2' CONCRETE VALLEY GUTTER PER DETAIL 'B° SHEET CA.01.

CONSTRUCT CONCRETE SIDEWALK PER CCAUSD NO. 234,

CONSTRUCT CONCRETE CHAWNEL PER DETAIL 'C" SHEET CB.O.

CONSTRUCT 3" AC PAVEMERT OVER 4" TYPE H AB, {CAR TRAFRIC)

BOPEEE®E)

CONSTRUCT 47 AC PAVEMEMT OVER 6" TVPE Il A9, {JRUCK TRAFFIC)

A
]
H

[CONSTRUCT 6" CONCRETE QVER B TYPC fl AB. WITH #4 SAR @ 24" 0O.C.

LAHDSCAPE AREA. SEE LANDSCAPE PLANS FOR DETARS,

CONSTRUCT COMMERCIAL DRIVEWAY PER CCAUSD NO, 2223 AND 228,

ekl

CONSTRUCT SIDEWALK RAMP PER CCAUSD NQ. 235 CASE 1.

FLOGD WALL (SCUD GROUT FILLED), SEE

PLANS FOR DETALLS.

RETAINING WALL. SEE STRUCTURAL PLANS FOR DETAILS.

NSTALL METAL END SECTION {SAFETY TYFE) PER NGO 5T0, DWG R-~2.2.).

CONSTRUCT HEADWALL PER NDOT STD. DWCG R—2.5.1LL

JCONSTRUCT 607 TYPE Al NANHOLE PER CCAUSD NO. 406,

INSTALL STORM DRAIN PIPE (SIZE/TYPE PER PLAN) PER CCAUSO NO. 503.2

CONSTRUCT SDEWALK DRAIN PER CCAUSD NO. 236.

CONSTRUGT 1.5' CURB OPENING PER DETAL ‘U" SHEET CA.01,

16')(48' WALL OPENNG PER DETA.IL ‘I" sum ns.m

LANDSCAPE SWALE. FINE. CLOSE GROVANG, WATER RESISTANF GRASSES OR
APPROVFD EQUIVALENT.

CONSTRUCT RIPRAP PER NDOT 5TO. CWG R+3.1.5.

slelppleleeececre

"FLO0D PROOF WALL™ 67 ABOVE ADJACENT FINISH. GRADE OF BUILDING,

SIGHT VISIBILITY ZONE LEGEND

SIHT VISIBIUTY 20NE

SIGHT VISIBILITY ZONE

NO WALLS, FENCES. TREES. SHRUBS, UTIUTY APPURTENANCES
GR ANY OTHER DBJECT, OTHER RAFFIC
DE“ﬁS AND STREl'U@'lT POLES, MAY BE CONSTRUCTED OR
INSTALLED WATE THE SCHT VISIBIUTY ZONE UNLESS SAID
MCT IS MAINTAINED AT LESS THAN 24 INCHES IN HEGHT.
(]

FLOOD ZONE NDTE

THE PROJECT SITE LIES W E X AS PER FEMA FIRM
PANEL_32003C1 7456 DATED NOVB‘BER 365, 2011,

PUBLIC DRAINAGE QUANTITIES:

Erdad L]

RIP-RAP DpB™/T=1.57" &9,128




GRAPHIC SCALE

30 15 o

FOR CONTINUATION SEE SHEET C4.01

{ IN FEET }
LINCH=30FT

BASIS OF BEARING

SOUTH Or0657 WEST, BONG THE WEST LINE OF THE GOVERNMERT LOT ¥,
LYIG WTHN THE SCUTHWEST QUARTER SW |/4} OF SECTION 17,
TUWNSHIP 19 SOUTH, RANGE 60 EAST, M.0/ SHOWN N BOOK 140,
PAGE 12 OF PLATS M THE CLARK DOUNTY, DEVADA, RECORDER'S

BENCHMARK
Y OF LAS VEGAS BENCHWARK § 5LVSD 1755

ARI\ETANDPLATEINTPETDFDFOJRBATH—IE NORTHWEST CORNER OF
BLANCA ROAD AND DURANGC DRIVE.

“BUILDING 6, -
- FFE=2625.45 |
PAD=2624.45 ! ;

HAVD 88 ELEVATION = 758.4331 METERS / 2619.53 FEET
NORTH AMERICAN DATUM OF 1585

CONSTRUCTION NOTES

JTEM  CCAUSD: CLARK COUNTY AREA UNFORM STANDARD DRAWNGS

B

CONSTRUCT TYPE L' CURB FER COAUSD MO, 215,

TYPE ‘A" QURE PER DETAL "A’ SHEET CB.01.
CONSTRUCT 0" TALL TYPE "A° CURR PER DETAL ‘D' SHEET CA0L

2' COMCRETE VALLEY GUTTER PER DETAL ‘@' SHEET CB.OL.
GONSTRUCT CONCRETE SIDEWALK FER GUAUSD KO, 234,
CONSTRUCT CONCRETE CHANNEL PER DETAL "¢* SHEET G801
CONSTRUCT 3° AC PAVEMENT GVER 4" TYPE B AB. (GAR TRAFFIGH

CONSTRUCT 4° AC PAVEMENT OVER 6" TYPE H A.B. (TRUCK TRAFFIC)
CONSTRUCT & CONCRETE GVER & TYPE U AB. WHH §4 HAR © 24 O.C.

KEY MAP
1

EEREPEEERIR

E

2

LANDSCAPE AREA. SEE LANOSCAPE PLANS FOR DETAILS.

CONSTRUGT COMMERGIAL DRIVEWAY PER COAUSD MO, 2223 AND 228,
CONSTRUCT SIDEWALK RAWP PER CCAUSD NO. 235 CASE 1,

FLOOD WALL, (SOUD GROUT FILLED). SEE STRUCTURAL PLANS FOR DETALS.
RETAIMNG WALL, SEE STRUCTURAL PLANS FOR DETAILS.

INSTALL METAL END SECTION (SAFETY TYPE) PER NGOT STO. OWG R—2.2.3.
HEAOWALL PER NDOT STD, DWG R-2.5.1,1.

CONSTRUGT 60" TYPE 1B MANHOLE PER CCAUSD NO, 406.

INSTALL STORM ORAIN PIPE (SIZE/TYPE PER FLAN) PER CCAUSD NO, 503.2,
GONSTRUCT SIDEWALK DRAIN PER GEAUSO NO, 236,

CONSTRUCT 1.5' CURB OPENING PER UETAIL " $HEET C5.01.
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PAGE 12 OF PLATS IN THE CLARK COUNTY. NEVADA. RECORDER'S OFFICE.
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civil squared

engineering|

3130 S. DURANGO DR, SUITE 404/
LAS VEGAS, NV 89117
{702) 245-8000.
FAX: {702} 248-8070
www.civilsquared.com|
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DRAINAGE AREA SUMMARY TABLE FLOW DEPTH ANALYSIS SUMMAR CONCENTRATION POINT SUMMARY TABLE
BASIN AREA Q, Qs SLCTION| STRECTWIDTH | Q. | SLOPE | D,y Vi |Bao*Vico e = =
D ACRES CFS, CFS, : CrFs %) fi i ; 10 100
{ ) (CFS) (CFs) (FT) (CFS) (%) (ft) (fi/sec} POINT (CFS) (CFS)
OND1 0.1 <1 <1" (FM1) 80 209 3.4 0.81 5.28 671
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OND2 1.18 2 4 FM1 90 312 0.61 116 5.92 6.87
CON2 9 340
OND3 1.18 2 4 FMm2 k5 | 1.17 397 4.10
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5 PROJECT SITE
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CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM March 3, 2015
TO: FROM:
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Storage One at 7422 Oso Blanca CivilWorks Inc.
Cross Streets: SEC of Oso Blanca Road & Farm Road Westar Development
File Number: F:\Depot\DSMemos\DS4719A . doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-17-301-011 NDOT
Zoning Action: | PM 119
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X

HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal | 1/27/2015 & | 3/3/2015 See Comments Below $400.00 | 383805: $400
& Supplement | 2/18/2015
TOTAL FEES (LDDRS): | $400.00 —

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

is approved subject to conformance to all City standards and the following conditions:
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 final concurrence from NDOT

1. A parcel map has been recorded with a public drainage easement (privately maintained) alignment
that is different from the proposed one in the subject study. Vacate the existing drainage easement
and re-dedicate the proposed drainage easement prior to the final acceptance of the improvement
plans.

2. Itis understood that NDOT has conceptually accepted the subject drainage study with some
comments need to be satisfied. The engineer/developer must obtain final approval of the drainage
study from NDOT prior to the final acceptance of the drainage study by the City.

3. 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 Detaif).

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:  T19S8/R60E/M7
ays AREA G117




TECHNICAL DRAINAGE STUDY FOR

STORAGE ONE

AT
7422 OSO BLANCA

(aka Update to the Technical Drainage Study for Durango & 95 Commercial)

Project No. 109614001.00

January 2015

Prepared for:
Westar Development

2990 S. Durango Road
Las Vegas, NV 89117

Prepared by:

cmlvmrksﬂnc

 Engineering with “senalble’ sofuﬁans taifored (0 your ‘Specific” feads.

. ck. Lane Las-Vegas, NV 89118
Office: {702) 5347558 Fax: (702) 534-1825



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL,

DRAINAGE STUDY INFORMATION FORM

Naricof Developmént:  Storage One @ 7422 Oso.Blancd pate; January 25, 2015
'L‘ccal'ion’di"dev‘efdgmemr a) Destriptive (Cross-Stréets) _NoithiSouth,  Oso Blanes Road East/Wést Farm: Roudl

bySect. 17 Twa, 195 Roup. 60E

Nameof Owner:  Westar Development: , Assessors Pareel No2 125-17-301-011
TeleghoneNo: _(702) 6589800 _ _ FaésimileNo; (702)463-4355
Address: 2990 S.iD,uran__go'I{o'ad _

_Lab-Vegas, NV'§9117
Contict Person-Naine: _Philip D, Wakefield, P.E. . TelphoneNe: _702-534-1800

Email:  pdwicivilworksonline.com

Finm:  Civilworks

Address: 4945 W. Patnck Lane, Las Vegas, Nevada 89118

Tyfre of Land Developient/Land Disturbance Process:

D ‘ R’e:mnihg D ‘.'Subdi'visim:‘M"ap. ‘ D Clearing and Grading _
l:l Parcel Mag: [:l Planhed Unit Development. D LOthe‘r"(__i’léaSe Specify below)
D Larpe Parcel fap ’ . Butilding Peomil

t. TotalOQwied'Lamd Afeay  ALSité: 2.0 nerés _ BeingDéveloped/Disturbied _2.9-acres |

2. Isaportion dr all of the subject property locatéd in 4 designatéd FEMA Flibod Hazard Area? YES ]:] NO- &

3. Is tie properly bordered or crossed by an exisling or proposed Clark County Resional Flood . o
Conirol Distriot Master Planned Facility? vis ] vo 4

4. Propogedtype of developmient (Residenitial, Compicroial, Elc)? Commercial

R Appmx;mateupstteam land avea, which drains fo the suh_]ectsue“ L acres

6. Has ine e dmmage bieen evaluated in (he pasi" YES . NO D yes, please doviiinediation:
TDS for Durango &95 Comimerdial (DS#4660)

7. If Knowin please brictly identify the propostd dischaige poiny(s) of mnoff from the sile:
Flow drains east towards 1895 and is intercepted.- by3 (6’ x:3°) box culverts.

8. Bricfly desoribie your propesed schedule for the subject project: ASAP

Study.

.'WAKEFIELD. _'

‘Subimit (his form as pan of e requirdd drainage. study ‘o the Tocal entity which has 3u11sdlcuon over
Thessubject propesty. "Hhis form-may provide sufficient information to serve as the, Conccptuai Drainage-

" Review and coticurrence of thé Clark Cotnty Regional Flood Control Districtds Requived:

. Exp. 06-30-16 i Revision

Date

Local Entily File No.

‘REFERENCE: ' STANDARD FORM 1




January 25, 2015

Albert Sung, P.E.

City-of Las Vegas Flood Control
333 N, Rancho Drive

Las Vegas, Nevada 89106

‘Re:  Technical Dyainage =St'ud;,{ for Storage One @ 7422 Oso Blanca
(aka Update to the Tecknical Drainage Study for Durango & 95 Commercial)

MF: Sung:

Civilworks has. prepared this dramage study 4s an update to the. approved Technical Drainage Study for
‘Durango & 95 Comimercial,. This study addresses the 1mpr0vements for the storage unit proposed for
northern pornon of the. or:gmal study The original study was approved on July 29, 2014. “The study, was
-also approved by NDOT on May 19, 2014. The onsite grading has béen revised to lower the finished
floor élevations. This study analyzes. the flows along the eastern’ boundary that enters the three box
culverts adjacent to the project.

‘Location

“The project area is within the Southwest Quarter (SW 1/4) of Section 17, Towaship 19. Souith, Range 60
‘East, Mouiit Diablo Metidian, City of" 1.as Vegas, Nevada. The site'is Iocated on the-southeast corner of
‘Fatm Rozd and Oso Blanca Road (APN 125-17-301-011). -See Figure 1, 1A, dnd 2 (Vicinity Map, APN
‘Map; and Site Description Map). . ' '

FEMA Floodplain Iiformation

A review of the Federal Emergency. Management Agency (FEMA) Flood: Insurance Rate. Maps (FIRM)
Community-Panel Number 32003C1745E, effective date September 27, 2002: indicdtes the sife is located.
wwithini a FEMA Zone *X7, A, Zorie “X* is described. by FEMA as areas outside of the. 0.2% annual'chance:
floodpldin. A map depicting the FEMA ‘flood zones in.the vicinity of the site is included in the appendtx
ofithis” study (Figure 3- FIRM Map)-

'CCRECD Master Plan Informétion

As showii, 6n Fzgure F-13 from the Flood Control Master Plan Update of the Las Vegas Valley (see
Figures 4 and 5 1n the-Appendix), prepared by PBS&J, Touis Berger Group, étc., the subject site is ‘not
adjacent to a proposed Master Plan Flood Control Facility. Figure H-13 has: also been provided (see
.Figure 6 in the appendix) and the site is.a part of basin NW103-C.

Drainage Description

This. study was prepared to reanalyze the developed. condition shown: in the approved study. The
developed. offsue flows impacting the site tome from the west and there are no changes to the approved
study’ shown. in: the. approved Technical Drainage Study for Durango & 95 Commercial. The flows in
Oso Blanca Road arid the dramage gasement’ a]ong the north, side of the project remain the same, The
flow defermined at-the east side of the northern drainage easement was détermined to be 524 ¢fS in the
100-year condition from the. approved study (see NORTH FLOW in referenice material). The storage
unit site is ‘part: of three onsite basins labeled OND2, OND3, and a pertion of OND4 (see reference
material),. The onsite grading’ has been revised to lowerthe finished floor elevations and to remiove the



‘eastern wall to allow the flow to enter dirgetly in to the adjacent parcel. Additionally, the existing 367
stormdrain will be allowed to bubble out of a proposed grated manhole and surface. drain across the
property. Flows in the stormdrain have been quantified a5 12 cfs (see CP-Z inreference material). An 8-.
inch PV.C pipe has been provided.as a bleeder line to drain the manhole. Basins OND2 and OND3 from
the. original approved study have been revised and delinieated as basing OND2, OND3, and OND3A.
based on the revised grading plan. The following table is.a summniary of the revised basiris:

“10-YEAR / 100-YEAR, 6-HOUR STORM EVENT
FUTURE RUNOFF AMOUNTS

OND2 0.95 2 3
OND3 0.89 2 3
OND3A. 059 | 1 2.
CONl -~ - 544

CON1=0ND1+OND2 + OND3 + QFX] + OFX2 + NORTH FLOW + CP-'Z

concemra_tlon poing _QP 2‘. arf; a_ll concent_rated a_t _pomt CONI 'I‘he total summauon of the ﬂow y1elds 544
ofs in the 100-year: condition, The orifi de calculation for the 6" x 37 RCB at CONI and the overﬂ'ow path
13.28 feet and thc 1nvert of the overﬂow path is 17. 00 feet Multlple iterations were performed to
gqualize the depth in the overflow: path and the head above the 6°:x 3° RCB as was done in the original
approved study. The water surfice elevation wias determined to be 19.62 fect with 207 cfs entering the 6*

x 3’ RCB and 337 cfs continuing south in the overflow patlr. Flows from basins OND3A, OND4, ONDS,
OFX3, OFX4, OFXS, and the overflow: from CONI are ali concentrated at concentration point CON2.
The total summation of the flow yields.355 cfs in the 100-year condition. The orifice calculation for the
6" x.3"RCB at CON2 and the overflow path was revised and. included in the appendix, The invert of the
6" X' 3° RCR is at an existing elevation of 5.14 feet and the invert of the overflow path is 13.00 feet.

Multiple iterations were performed to équalize thie. depth in the overflow path and the head above the 67 x
3* RCB as'was done in the original approved study. The water surface elevation was determined to be
13.85 feet with 252 ¢fs entering the 6* x '3’ RCB and 103 cfs. continuing south in the overflow path.
Flows from basing OND6, OFX6; OFX7, flows from concentration point. CP-4, and the overflow from
CON2 areall conceritrated at poinit CON3. The total summation. of the flow yields 141 cfs: in the 100-
year condition: The orifice calculation for the 6° x.3* RCB at CON3 s revised and included. in the
appendlx The inveit of the 6 3° RCB is at an existing elevation of 8.36 feet. The water surface
elevation was determiined to be 12:12 feet with 141 <fs entering'the 6 x 3° RCB. Figure 7 has beén
provided in the appendix showmg the onisite basins, sections, condentration points, and flows. Figure 8
'has alsg been provided in. the appendix showing the previously approved basin map with all the revisions
per this study.

The finished floor elevations have been lowered as shown on the proposed grading plan; The finished
floor elevations are twice the depth of up to 18 inches above the adjacent water surface elevations. The
existing 36" RCP will bubble out on to the site and contiriue through the site to the east property line: An
8-inch bleeder linie has been provided to drain the manhole.



1 trust this satisfies your concems regarding this project. If there are any questions; or -additional
Information necessary, please contact this office.

Sincerely,

Civilworks,

‘Philip D; Wakefield,
Project Engineer



HYDROLOGIC
PARAMETERS
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Worksheet for Revised South Box

TR A,

e ) : Py

& s L A G Ay

Solve For Headwater Elevation

(REREET:

Discharge 141.00 s
Centroid Elevation 1.50 ft
Tailwater Elevation 0.00 ft
Discharge Coefiicient 0.65
Opening Width 8.00 ft
Opening Height 3.00 ft
Headwater Elevation 376 ft
Headwater Height Above Centroid 2.26
Tailwater Height Above Centroid -1.50 R
Flow Area 18.00 (2
Velocity 7.83 fts

Bentley Systems, Inc. Haeslad Methods SolBtol deFiewMaster VBi {SEL ECTseries 1) [08.11.01.03]
252015 9:38:-19 PM 27 Siemons Company Drive Suite 200 W Waterlown, CT 05795 USA +1-203-755-1666 Page 1 of 1



Cross Section for Revised South Box

T ".?,-L'&Ez:»"ﬁ-;.-

&
o

Solve For Headwater Elevation

Discharge 141.00 f¥s
Headwater Elevation 37 #
Centroid Elevation 150 +#
Tailwater Elevation 0.00
Discharge Coefficient 0.65
Opening Width 6.00 ft

3001t

Benlley Systems, Inc. Haestad Methods SolBéatispafilesMaster VBi (SELECTseries 1) [08.11.01.03]
1725/2015 9:38:45 PM 27 Siamons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




RIPRAP CALCULATION

D5y = ((V*(S)ﬂ‘”)/ (3*(S:-1)))”  (Equation 734 from the CCRFCD HC&DDM)

Where:
Dsp = Rock size for which 50 percent of the riprap weight is smaller {ft}
V = Mean Channel Velocity (fps)
« = Specific gravity of Rock (Minimum S = 2.50)
§ = Longitudinal Channel Slope (ft/it)

Input
= 8.43 ftls
S, = 25
= 0.0175 ftfft
Dy = 0.89 ft @ Section FM2
Input
= 6.08 ft/s
S = 25
S= 0.0139 ftft

Dgy = 0.43 ft @ Section FM3
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Zoning Conditions

Baughman & Turner, Inc. Appendix F




Department of Public Works
Memora nd um City Engineer Division

Survey Section
Phone (702) 229-6217

From:  ALAN R RIEKK], PLS - CITY SURVEYOR e e
To.  PETER LOWENSTEIN- DEPARTMENT OF PLANNING

STEVE SWANTON - DEPARTMENT OF PLANNING

HERITAGE SURVEYING

FNBN-CMLONILLC-% SORENSON GROUP MGT

LAND DEV ASSOCIATES INC :
DENNIS LAYTON, PLS - HERITAGE SURVEYING
CC: BART ANDERSON, P.E. - Engineering Project Manager

Date: February 11, 2014

RE: PARCEL MAP 52656 - OSO BLANCA & DURANGO PARCEL MAP |

Attached is a redlined drawing delineating comments for the above map. THE REDLINED PRINT
MUST BE RETURNED TO SURVEY ALONG WITH A CORRECTED DRAWING FOR
APPROVAL.

603415 CURRENT PL. Status: Conditional Approval February 04, 2014
If you have any questions regarding the following Planning comments please call 229-6301

Department of Planning staff has administratively approved your request for technical review of
the subject parcel map, subject to the changes and corrections noted as follows:

1. The parcel file number "PMP-52656" shall be placed above the Recorder's block in the lower
right hand corner of the cover sheet.

2. Change the title of the pianning jurat from "Director of Planning” to "Certificate of Director of
Planning Approval."

3. Please remove the word "DATE" on the Director's signature line.

4. Add the name of the Director of Planning as "Flinn Fagg, AICP."

606862 DEVCO Status: Conditional Approval February 11, 2014
if you have any questions regarding the following Development Coordination comments please call
229-6541

REVISED COMMENTS: -- These comments supersede all previous memos/comments:

We note that normally off-site improvements are required with Parcel Map applications, however
this site has an associated Site Developrment Plan Review (SDR-52440) in which off-site
improvements are proposed to coincide with phased development. Therefore, no improvements

or bonds are required with the recordation of this Parcel Map.

We also note that the City has received several requests similar to this Parcel Map which were
later modified at the applicant’s request to be turned into commercial subdivisions. While we can

Page 1 of 2

2112014 8:34:11AM




approve this Parcel Map request, we suggest that the commercial subdivision option be explored
prior the resubmittal of this Parcel Map.

CONDITIONS OF APPROVAL:

1. Provide a note on the mylar of this map that states "All lots within this Parcel Map shall have
perpetual inter-site access rights. No barriers (e.g. curbs, wall, etc.) shall be erected within the
boundaries of the overail Parcel Map which would prohibit any vehicle on this. site from utilizing
any driveway connecting this commercial development site to the abutting public streets unless
incompatible uses can be demonstrated to the satisfaction of the City Engineer.”

2. The boundary of this Parcel map shall be revised to match what is shown as the legal parcel on
the Clark County Assessor's Map. Alternatively, provide documentation to the satisfaction of the
City Surveyor that the "not a part” portions of this Parcel Map are separate legal Parcels.

3. Prior to the recordation of this Parcel Map or the submittal of any construction drawings, a
Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works. No building or grading permit can be issued until this drainage
plan/study is received and approved. The drainage plarvstudy is required at this time to determine
what elevation structures should be built at to achieve a minimum protection from floodwater
damages, and also to determine what drainage easements, if any, are necessary and are needed
to be noted on this parcel map prior to recordation. Provide and improve all drainageways as
recommended in the City of Las Vegas Neighborhood Drainage Studies and in the approved
drainage plan/study. The Drainage Study required by SDR-52440 maybe used to satisfy this
condition provided that it addresses the areas covered by this Parcel Map.

4. These conditions of approval are valid only for 2 period of one year. The City of Las Vegas
reserves the right to modify or add conditions of approval if this parcel map is not recorded within
one year of the date of this memo. Construction plans approved subsequently are valid only for a
one year period following the date of this memo unless Public Works allows the plans to be valid
for a longer period of time.

5. Comply with all applicable condition of SDR-52440 and any other site related actions. If SDR
52440 is not approved, these conditions are not valid and new conditions must be issued which
address only this Parcel Map.

603416 SURVEY Status: Denied February 05, 2014
If you have any questions regarding the following Survey comments please call 229-6217

Please provide a Las Vegas Valley Water District jurat concerning water service for the proposed
parcel split. A submittal should be made to the Las Vegas Valley Water District in order to
determine which jurat is appropriate for this property.

Please provide a total acreage for the property.

Please correct minor labeling issues as marked. ﬁ .
End of Comments.

21112014 $:34:41AM Page 2 of 2




LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN
MAYOR

STAVROS S. ANTHONY
MAYOR PRO TEM
LOIS TARKANIAN
STEVEN D. ROSS
RICKI Y. BARLOW

BOB COFFIN
BOB BEERS

ELIZABETH N. FRETWELL
CITY MANAGER

CITY OF tAS VEGAS
DEPARTMENT OF PLANNING
JEVELOPMENT SERVICES CENTER
333 NORTH RANCHO DRIVE
3RD FLOOR
LAS VEGAS, NEVADA 89106

VOICE 702.229.6301
FAX 702.474.0352
TTY 702.366.9108

www lasvegasnevada.gav

February 12, 2¢14

Sorenson Group Mgt.
FNBC-CMLONL LLC

299 South Main Street, #2200
Salt Lake City, Utah 84111-2288

RE: SDR-52440 [PRJ-52157] - SITE DEVELOPMENT PLAN REVIEW RELATED TO
SUP-52437 AND SUP-52438
PLANNING COMMISSION MEETING OF FEBRUARY 11,2014

Dear Applicant:

Your request for a Site Development Plan Review FOR A PROPOSED THREE-STORY,
122,325 SQUARE-FOOT MINI-STORAGE FACILITY WITH A WAIVER OF THE TOWN
CENTER DEVELCPMENT STANDARDS TO ALLOW 10% OPEN SPACE WHERE 20%
OPEN SPACE IS REQUIRED on 2.90 acres at the southeast corner of Farm Road and Oso
Blanca Road (portion of APN 125-17-301-006), T-C (Town Center} Zone [GC-TC (General
Commercial - Town Center) Special Land Use Designation], Ward 6 (Ross) [PRJ-52157], was
considered by the Planning Commission on February 11, 2014,

The Planning Commission voted to APPROVE of your request, subject to the following:

Planning

L Approval of and conformance to the Conditions of Approval for Special Use Permit
(SUP-52437) and Special Use Permit (SUP-52438) shall be required, if approved.

2, This approval shall be void two years from the date of final approval, unless exercised
pursuant to the provisions of LVMC Title 19.16. An Extension of Time may be filed for
consideration by the City of Las Vegas.

3. All development shall be in conformance with the combined site plan and landscape
plan, date stamped 01/14/14, and the building elevations and floor plans, dated stamped
12/26/13, except as amended by conditions herein.

4. A Waiver from the Town Center Development Standards Manual is hereby approved, to
allow 10% open space where 20% open space is required.

5. All recreational vehicles shall be completely screened from view from surrounding
properties and abutting streets by exterior walls.

6. All necessary building permits shall be obtained and final inspections shall be completed
in compliance with Title 19 and all codes as required by the Department of Building and
Safety.

FM-O0T3a-04-12



Sorenson Group Mgt.
FNBC-CMLONI LLC

SDR-52440 [PRJ-52157] - Page Two
February 12, 2014

10.

11.

12,

13.

14.

15.

i6.

These Conditions of Approval shall be affixed to the cover sheet of any plan set submifted for
building permt.

The applicant shall coordinate with the City Surveyor and other city staff to determine the most
appropriate mapping action necessary to consolidate the existing lots. The mapping action shall be
completed and recorded prior to the issuance of any building permits.

A technical landscape plan, signed and sealed by a Registered Architect, Landscape Architect,
Residential Designer or Civil Engineer, must be submitted prior to or at the same time application
is made for a building permit. A permanent underground sprinkler system is required, and shall be
permanently maintazined in a satisfactory manner; the landscape plan shall include irrigation
specifications. Installed landscaping shall not impede visibility of any traffic control device.

A fully operational fire protection system, including fire apparatus roads, fire hydrants and water
supply, shall be stalled and shall be functioning prior to construction of any combustible
structures,

All City Code requirements and design standards of all City Departments must be satisfied, except
as modified herein.

Public Works

In accordance with code requirements of Title 13.56, construct all incomplete half-street
improvements on Oso Blanca Road adjacent to this site concurrent with development of this site as
required by the Department of Public Works. Construction of off-site improvements may be phased
so that off-site improvements will be required concurrent with adjacent onsite development
activities. All existing paving damaged or removed by this development shall be restored at its
original location and to its original width concurrent with development of this site.

Obtain an Occupancy Permit from the Nevada Department of Transportation (NDOT) for all
driveways or other private improvements in the Oso Blanca Road public right-of-way adjacent to
this site prior to constructing any improvements within NDOT jurisdiction.

Meet with the Fire Protection Engineering Section of the Department of Fire Services to discuss
fire requirements for this site.

All landscaping and private improvements installed with this project shall be sifuated and
maintained so as to not create sight visibility obstructions for vehicular traffic at all development
access drives and abutting street intersections.

As appropriate, submit an Encroachment Agreement to the City of Las Vegas or obtain an
Occupancy Permit from the Nevada Department of Transportation for alf landscaping and private
improvements in the Oso Blanca Road public right-of-way adjacent to this site.



Sorenson Group Mgt.
FNBC-CMLON I, LLC

SDR-52440 [PRI-52157] - Page Three
February 12, 2014

17. A Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works prior to the issuance of any building or grading permits or submittal
of any construction drawings, whichever may occur first. Provide and improve all drainageways
recommended in the approved drainage plan/study. The developer of this site shall be responsible
to construct such neighborhood or local drainage facility improvements as are recommended by the
City of Las Vegas Neighborhood Drainage Studies and approved Drainage Plan/Study concurrent
with development of this site.

This action by the Planning Commission on February 11, 2014 is final unless a written appeal is filed with
the City Clerk within ten days of the date of the Planning Commission’s decision as allowed by code or there
is areview action filed by the City Council within the same time period. For additiona! information on
appeals or review requests please access hitp://www.lasvegasnevada.gov/CheckStatus/DevelopmentApp.htm,
or contact the Department of Planning and Development at 702.229.6301 after February 24, 2014. No
building permits or business licenses related to these items shall be issued prior to the expiration of the
required ten day waiting period, or until any filed appeal is resolved pursuant to LVMC Title 19.18.

Sincerely,

@galwz_;

P
Planning Manager
Case Planning Division

DR:nt
cc!

Mr. James Meservey
StorageOne

2990 South Durango Drive

Las Vegas, Nevada 891174412

Mr. Bob Genzer

Genzer Consulting

9612 Hawksbill Court

Las Vegas, Nevada 89117-0646



John Martinez, Jr.

Bes D T e B A g
From: James Marshall <jmarshall@LasVegasNevada.GOV>
Sent: Monday, April 21, 2014 9:51 AM
To: John Martinez, Jr,
Subject: 125-17-301-006
Attachments: SDR-52440.pdf; SUP-52438 pdf; SUP-52437 pdf; PMP-52656.pdf

Attached are the conditions of approval for SDR-52440, SUP-52438 and SUP-52437.
VAR-52439 was removed and not needed.

PMP - 52656 — conditions of approval are administrative.

Jim Marshall

Senior Planner

333 N. Rancho Drive
Ph: 225-5274



February 12, 2014

Sorenson Group Mgt.
FNBC-CMLON L LIC

299 South Main Street, #2200
Salt Lake City, Utah 84111-2288

LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN RE: SUP-52437 [PRJ-52157] - SPECIAL USE PERMIT RELATED TO SUP-52438 AND
MAYOR ) SDR-52440

PLANNING COMMISSION MEETING OF FEBRUARY 11, 2014
STAVROS S. ANTHONY

MAYOR PRC TEM

LOIS TARKANIAN Dear Applicant:

STEVEN D. ROSS

RICKI'Y. BARLOW Your request for a Special Use Permit FOR A PROPOSED MINI-STORAGE FACILITY
BB%BB ‘;‘é;’gg WITH A WAIVER OF THE REQUIREMENT TO PROVIDE A RETAIL OR OFFICE

FACADE ON ALL EXTERIOR WALLS at the southeast comer of Farm Road and Oso Blanca

Road (portion of APN 125-17-301-006), T-C (Town Center) Zone [GC-TC (General

ELIZABETH N, FRETWELL Commercial - Town Center) Special Land Use Designation}, Ward 6 (Ross) [PRI-52157], was
CITY MANAGER considered by the Planning Commission on February 11, 2014.

The Planning Commission voted to APPROVE of your request, subject to the following:

Planning

L. Conformance to all Minimum Requirements under Town Center Development Standards
Manual for a2 Mini-Storage Facility use.

2. Approval of and conformance to the Conditions of Approval for Site Development Plan
Review (SDR-52440) shali be required.

3. This approval shall be void two years from the date of final approval, unless exercised
pursuant to the provisions of LVMC Title 19.16. An Extension of Time may be filed for
consideration by the City of Las Vegas.

4. A Waiver from Town Center Development Standards Manual is hercby approved, to
allow no retail fagade where such is required.

L
.

All necessary building permits shall be obtained and final inspections shall be completed
in compliance with Title 19 and all codes as required by the Department of Building and

Safety.
CITY OF LAS VEGAS
DEPARTMENT OF PLANNING 6. These Conditions of Approval shall be affixed to the cover sheet of any plan set
DEVELOPMENT SERVICES CENTER ; g )
223 NORTH RANCHO DRIVE submitted for building permit.
380 FLOOR

LAS VEGAS, NEYROA 89109 7. All City Code requirements and design standards of all City departments must be

VOICE 702.229.6301 satisfied, except as modified herein.

FAX 702.474.0352 .
TTY 702.286.9108
www ilasvegasnevada.gov

FMO0733-04-12



Sorenson Group Mgt
FNBC-CMLON I, LLC

SUP-52437 [PRJ-52157] - Page Two
February 12, 2014

This action by the Planning Commission on February 11, 2014 is final unless a written appeal is filed with
the City Clerk within ten days of the date of the Planning Commission’s decision as allowed by code or there
is areview action filed by the City Council within the same time peried. For additional information on
appeals or review requests please access hitp:/fwww.lasvepasnevada pov/CheckStatus/Development App.htm,
or contact the Department of Planning and Development at 702.229.6301 after February 24, 2014. No
building permits or business licenses related to these items shali be issued prior to the expiration of the
required ten day waiting period, or until any filed appeal is resolved pursuant to LYMC Title 19.18.

Sincerely,
Doug Rank:in,éICP

Planning Manager
Case Planning Division

DR:nl
ce:

Mr. James Meservey
StorapeOne

2990 South Durango Drive

Las Vegas, Nevada 891174412

Mr. Bob Genzer

Genzer Consulting

9612 Hawksbill Court

Las Vegas, Nevada 831170646



LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN
MAYOR

STAVROS S. ANTHONY
MAYOR PRO TEM
LOIS TARKANIAN
STEVEN D, ROSS
RICKI Y, BARLOW

BOB COFFiN
BOB BEERS

ELIZABETH N. FRETWELL
CITY MANAGER

CITY OF LAS VEGAS
DEPARTMENT OF PLANNING
DEVELOPMENT SERVICES CENTER
333 NORTH RANCHO DRIVE

3RDALOOR ’
LAS VEGAS, NEVADA 89106

VOICE 702 2296301
FAX 702.4740352
TYY 702.386.8108

www.lasvegasnevada.gov

February 12, 2014

Sorenson Group Mgt.
FNBC-CMLON L, LLC

299 South Main Street, #2200
Salt Lake City, Utah 84111-2288

RE: SUP-52438 [PRJ-52157] - SPECIAL USE PERMIT RELATED TO SUP-52437 AND
SDR-52440
PLANNING COMMISSTON MEETING OF FEBRUARY 11, 2014

Dear Applicant:

Your request for a Special Use Permit FOR A PROPOSED TRUCK RENTAL USE WITH A
WAIVER TO ALLOW A 130-FOOT DISTANCE SEPARATION FROM A SINGLE-
FAMILY DETACHED DWELLING WHERE 330 FEET IS REQUIRED at the southeast
commer of Farm Read and Qso Blanca Road (portion of APN 125-17-301-006), T-C (Town
Center) Zone [GC-TC (General Commercial - Town Center) Special Land Use Designation],
Ward 6 (Ross) [PRJ-52157], was considered by the Planning Commission on February 11, 2014.

The Planning Commission voted to APPROVE of your request, subject to the following:

Planning

L Conformance to all Minimum Requirements under Town Center Development Standards
Manual for a Truck Rentat use.

2. Approval of and conformance to the Conditions of Approval for Site Development Plan
Review (SDR-52438) shall be required.

3. This approval shall be void two years from the date of final approval, unless exercised
pursuant to the provisions of LVMC Title 19.16. An Extension of Time may be filed for
consideration by the City of Las Vegas.

4, A Waiver from Town Center Development Standards Manual is hereby approved to
allow a 130-foot distance separation from a single-family detached dwelling where a
330-foot distance separation is required.

5. All necessary building permits shall be obtained and final inspections shall be completed
in compliance with Tifle 19 and all codes as required by the Department of Building and
Safety.

6. These Conditions of Approval shall be affixed to the cover sheet of any plan set
submitted for building peremnit.

FM-O0T3a.04-12



Sorenson Group Mgt,
FNBC-CMLONT, LLC

SUP-52438 [PRJ-52157] - Page Two
February 12, 2014

7. Al City Code requirements and design standards of all City departments must be satisfied, except
as modified herein.

This action by the Planning Commission on February 11, 2014 is final unless a written appeal is filed with
the City Clerk within ten days of the date of the Planning Commission’s decision as allowed by code or there
is areview action filed by the City Council within the same time period. For additional information on
appeals or review requests please access http://www lasvegasnevada.gov/CheckStatus/DevelopmentApp.htm

or contact the Department of Planning and Development at 702.229.6301 after February 24, 2014. No
building permits or business licenses related to these items shall be issued prior to the expiration of the
required ten day waiting period, or until any filed appeal is resolved pursuant to LVMC Title 19.18.

Sincerely,
Doug Rankilf, AICP

Planning Manager
Case Planning Division ~-

DR:nl
ce:

Mr, James Meservey
StorageOne

2990 South Durango Drive

Las Vegas, Nevada 89117-4412

Mr. Bob Genzer

Genzer Consulting

9612 Hawksbill Court

Las Vegas, Nevada 801170646




Standard Form 2 and CLY Submittal Checklist

Baughman & Turner, Inc. Appendix G



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST

Project Name: QS é Du\mnqo Cgmme r-| MapiD:

Firm Name: 1 avuff\mmr\ $ Ta (Nt Engineer: Joh n G\ V[SJﬂn%D r‘\.

Address: {22100 uI—{—,'m'il,.()(\ <+
Gity: [as (/{,4 as State: r\ll/ Zip: B9 (02

Phone Number: 72 - 870-8771 FaxNumber: 702 -875% - Z (095
Property Owner: 1<emingden Commercia | Development

—_ [,
Address: 5920 3. Ralnlooww B\Vcl. ) Suite. 1|
City: N (/(4@ < State: ) l/ Zip: B4 I ﬁ
Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT

Yes No
ped Pesign Manual Standard Form 1 with the engineer's seal and signature.
X Design Manual Standard Form 4.

X 2 copies of the 24" x 36" Drainage Plan.

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

. MAPS AND EXHIBITS

Yes No

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

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

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -f-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

el
|

Yes No

sl o ol ol il i el ol ol
|

II. MAPS AND EXHiBITS (Conﬁnued)

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

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

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

lli. DRAINAGE PLAN

Sheet size: 24" x 36” sealed by a registered engineer in the State of Nevada.
Minimum scale: 1" =80,

Project name.

Vicinity Map with local and major cross streets.
Revision box.

North arrow and bar scale.

Engineer's/consultant's address and phone number.
Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cutfill scarps, where applicable.

Street names, grades, widths.

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

Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

Proposed typical sfreet sections.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

No

|

|

FEE R BEE FRE FE FE R FR
N

. DRAINAGE PLAN (Continued)

Streets with off-set crowns.

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

Property lines.
Right-of-way lines and widths, existing and proposed.
Existing improvements and their elevations.

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

Concentration points and drainage flow direction with Qgp and Vigp and Do it streets.

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

Location and cross-section of street capacity calculations.

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

Existing and proposed drainage facilities, appurtenances, and connections {i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and im proved c¢hannels, and culverts, etc.)

stating size, material, shape, and slope with plan and profile and HGL calculations.

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

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

Location and detail of flood walls illustrating depth of flow, proposed grouting height, efc.
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and
flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masoniy unit,

Building and/or lot numbers.

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

No

rrF fe
|

Yes No

ol ol ol oA ol o
|

|
|

Il. DRAINAGE PLAN (Continued)

For areas in Zone A, AE, AH, and AQ, base flood efevations (BFEs) must be shown for each
lot; BFEs may be listed on each lot, or in 2 table. Finish floor elevations must be a
minimum of 18 inches above BFE.

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

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

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

IV. HYDROLOGIC ANALYSIS

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

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

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

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

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

A summary table of stormwater flows showing basin area, Qs and Qugp for both individuat
basins and combined basin flows, where applicable.

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

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

Calculation for impervious area for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

=

==

f/

z
>

- ¥R

No

V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v* products for the Q49 and Qo flows representing the worst case for
interior and all perimeter strests. Quppd xv<8. Qqod x v <6 and 12 foot dry lane for

rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the

Grading Plan.

A summary table of interior and exterior street capagcity caleulations showing the street name,
Qqo flow, slope, depth of flow, velocity and depth times velocity product and streets needing
fo meet 12 foot dry lane criteria.

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

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

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

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

+ Field survey data.

= Input and output information.

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

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

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

= A summary table and & discussion of the resulis in the text of the report.

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

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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

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

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

|. GENERAL REQUIREMENT

Yes No

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

* Copies of all conditions of approval for development related to this property. (e.g. Zonhing, use permit,
tentative map, ete.) Verify compliance with conditions.

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output

-*f\ device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready
CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must

be sg@nned in color and saved as a separate file.
ﬁé{ i by initial here, the engineer on record acknowledges that the electronic copy is an

dentical replicate of the original hard copy submitted fo the City of Las Vegas.

Il. GRADING PLAN INFORMATION

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

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

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

Ficod Contral Section « 333 N. Rancho Drive » Las Vegas, NV 89106
Ph. {702) 229-6541 = Fax (702) 3582-8551

www lasvegasnevada.gov
Pagel




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes .

No

i

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

All existing and “to be constructed” walls with cross-sections showing wall type, {e.g. block wall,

“ retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

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

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

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

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

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

+

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

Ill. Lo

cal Entity Criteria - City of Las Vegas ~ Manual Section 1600

Yes

No

L

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

(K

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

N

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

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor

M calculations must include aflowances for super elevations on curves and velocity head for tee
intersections.
(d/\/ Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
l ‘ 18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Flood Confrel Section « 333 N. Rancho Drive - Las Vegas, NV 83106
Ph. (702) 229-6541 » Fax {702) 382-8551

www.lasvegashevada.gov
Page 2



CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes

No

N A

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

i Vs

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

size provided.

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

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

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

Flood Control Section - 333 N. Rancho Drive « Las Vegas, NV 89106
Ph. (702) 229-6541 » Fax (702) 382-8551

www lasvegasnevada.gov
Page 3



LAS VEGAS
CITY COUNCIL

CARCLYN G. GOODMAN
MAYOR

STEVEN D. ROSS
MAYOR PRO TEM
LOIS TARKANIAN
RICKI Y. BARLOW
STAVROS S. ANTHONY
BOB COFFIN
BOB BEERS

ELIZABETH N. FRETWELL
CITY MANAGER

CITY OF LAS VEGAS
DEPARTMENT OF PLANNING

IEVELOPMENT SERVICES CENTER

333 NORTH RANCHO DRIVE
3RD FLOCR
LAS VEGAS, NEVADA 89106

VQICE 702.229.6301
FAX 702.474.7463
TIY 7-1-1
www.lasvegasnevada.gov

/city of las vegas

July 15,2015 RECEIVED JuL 2 3 2%

Mr. David Delzotto

Remington Commercial VIIL, LLC
5920 South Rainbow Blvd., Suite 11
Las Vegas, Nevada §9118

RE: TMP-59501 [PRJ-59484] - TENTATI VE MAP
PLANNING COMMISSION MEETING OF JULY 14, 2015

Dear Applicant:

Your request for a Tentative Map FOR A ONE-LOT COMMERCIAL SUBDIVISION
on the northwest corner of Oso Blanca Road and Durango Drive (APN 125-17-301-
012), T-C (Town Center) Zone [GC-TC (General Commercial-Town Center) Special
Land Use Designation], Ward 6 (Ross) [PRJ-59484], was considered by the Planning
Commission on July 14, 2015.

The Planning Commission voted to APPROVE of your request, subject to the
following: '

Planning

1. Approval of the Tentative Map shall be for no more than four (4) years. If a Final
Map is not recorded on all or a portion of the area embraced by the Tentative
Map with four (4) years of the approval of the Tentative Map, this action is void.

2. All development shall conform to the Conditions of Approval for Site
Development Plan Review (SDR-58128).

3. A note shall be added to the final map to provide irrevocable, perpetual common
access and parking to all driveways, drive aisles and parking spaces for all sites
located within the boundaries of the commercial subdivision.

4. In conjunction with creation, declaration and recordation of the subject common-
interest community, and prior to recordation of the Covenants, Codes and
Restrictions (“CC&R?”), or conveyance of any unit within the community, the
Developer is required to record a Declaration of Private Maintenance
Requirements (“DPMR™) as a covenant on all associated properties, and on
behalf of all current and future property owners. The DPMR is to include a
listing of all privately owned and/or maintained infrastructure improvements,
along with assignment of maintenance responsibility for each to the common
interest community or the respective individual property owners, and is to
provide a brief description of the required level of maintenance for privately

2014 WINNER OF THE U.S. CONFERENCE OF MAYORS CLIMATE PROTECTION AWARD



TMP-59501 [PRJ-59484] - Page Two
July 14, 2015

Public

7.

10.

maintained components. The DPMR must be reviewed and approved by the City of Las
Vegas Department of Field Operations prior to recordation, and must include a statement
that all properties within the community are subject to assessment for all associated costs
should private maintenance obligations not be met, and.the City of Las Vegas be required to
provide for said maintenance. Also, the CC&R are to include a statement of obligation of
compliance with the DPMR. Following recordation, the Developer is, to submit copies of
the recorded DPMR and CC&R documents to the City of Las Vegas Department of Field
Operations.

A fully operational fire protection system, including fire apparatus roads, fire hydrants and
water supply, shall be installed and functioning prior to construction of any combustible

structures.

All development is subject to the conditions of City Departments and State Subdivision
Statutes.

Works

Per Title 19.16.060.W.1, provide a note on the Final Map that states “All parcels created
through this map shall have perpetual unobstructed access to all driveways servicing the
overall subdivision unless incompatible uses can be démonstrated to the satisfaction of the

City Engineer.”

Per Title 19.16.060.W.3, provide a note on the Final Map that states “All subdivided lots
within this Final Map shall provide perpetual inter-lot drainage rights across all existing and
future parcel limits.” This condition shall not be enforced if the Owner demonstrates to the
satisfaction of the Flood Control Section of Public Works that each lot can drain

independently to abutting public roadways.

A Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works prior to the issuance of any building or grading permits,
submittal of any construction drawings or the submittal of a Map subdividing this site,
whichever may oceur first. Provide and improve all drainageways recommended in the
approved drainage plan/study. The developer of this site shall be responsible to construct
such neighborhood or local drainage facility improvements as are recommended by the City
of Las Vegas Neighborhood Drainage Studies and approved Drainage Plan/Study
concurrent with development of this site. The Drainage Study required by SDR-58128 may

be used to satisfy this condtion.

As per Unified Development Code (UDC) 19.16.060.G, all requirements must be complied
with or such future compliance must be guaranteed by an approved performance security
method in accordance with UDC sections 19.02.130.C and 19.02.130.E.
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11. The approval of all Public Works related improvements shown on this Tentative Map is in
concept only. Specific design and construction details relating to size, type and/or alignment
of improvements, including but not limited to street, sewer and drainage improvements,
shall be resolved prior to approval of the construction plans by the City. No deviations from
adopted City Standards shall be allowed unless specific written approval for such is received
from the City Engineer prior to the recordation of a Final Map or the approval of
subdivision-related construction plans, whichever may occur first. Approval of this
Tentative Map does not constitute approval of any deviations. If such approval cannot be
obtained, a revised Tentative Map must be submitted showing elimination of such
deviations.

12.  Site Development to comply with all applicable conditions of approval for SDR-58128 and
all other site-related actions. ‘

This action by the Planning Commission on July 14, 2015 is final unless a written appeal is filed
with the City Clerk within seven days of the date of the Planning Commission’s decision as allowed
by code or there is a review action filed by the City Council within the same time period. For
additional information on appeals or review requests submitted please access
http://www.lasvegasnevada gov/CheckStatus/Development App.htm, or contact the Department of
Planning and Development at 702.229.6301 after July 21, 2015. No building permits or business
licenses related to these items shall be issued prior to the expiration of the required ten day waiting
period, or until any filed appeal is resolved pursuant to LVMC Title 19.18.

Sincerely,

2
Andrew P. Reed, AICP
Planning Supervisor
Case Planning Division

AR:nl
cc:

Mr. David Turner
Baughman & Turner, Inc.
1210 Hinson Street

Las Vegas, Nevada 89102



