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CITY OF LAS VEGAS |
INTER-OFFICE MEMORANDUM | may 10,

[DATE:

TO:

Land Development Services
Department of Building & Safety

FROM: [
Albert Sung, P.E.
Flood Control Projgct Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:
Centennial Hills Skilled Nursing Baughman & Turner, Inc.

COPIES TO:

Cross Streets:

SEC of Rome Boulevard & Riley Street Delaware 118, LLC.

File Number: F:\Depot\DSMemos\DS4797A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-20-810-001 & 125-20-803-002 CCRFCD '
Zoning Action: | SUP-63115 & SDR-63116 ccPw
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 | 4/28/2016 5/10/2016 See Comments Below $400.00 | 442261: $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.

. Provide a copy of the zoning/planning conditions associated with this site (SUP-63115 & SDR-
63116) 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.

. 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.

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

. The site is also adjacent to the Clark County Beltway to the south. The engineer must coordinate
with Clark County Department of Public Works (CCPW) and incorporate any concerns for boundary
conditions along the south border. CCPW concurrence is required prior to final acceptance of the
study.



10.

11.

McCay Engineering proposed a project (Montecito West Surface Parking) adjacent to the subject
site to the east. The project was approved in September 2015. Coordinate with McCay Engineering
and show the approved design in the adjacent property on the grading plan. Revise the grading plan
and all pertinent section details accordingly.

It appears that the engineer proposed to discharge the developed site at a concentrated point at the
southeast corner of the improved area into the adjacent property to the east versus the existing
sheet flow drainage pattern. Obtain a notarized letter of acknowledgment from the adjacent property
owner for the proposed drainage prior to the final approval of the drainage study.

The anticipated 100-year flow depth in Rome Boulevard is 0.84 ft. The street grade in Rome
Boulevard corresponding to the high side of the proposed building is at 2525.31TC. To comply with
twice-the-depth criteria, the proposed finished floor elevation must be at a minimum of 2525.31 - 0.5
+ 2 x 0.84 = 2526.49. Review and revise the grading plan and all pertinent detail sections
accordingly.

It appears that there is a courtyard in the center of a monolithic building. Address courtyard drainage
in the next submittal.

A proposed triangular shape of public drainage easement (privately maintained by the property
owner) at the cul-de-sac of Riley Street must be granted and recorded by separate document prior to
the final approval of the improvement plans.

Identify an existing storm drain system in Rome Boulevard on the grading plan. Label with
information such as length and type of inlets, storm drain mainline and laterals size etc. Show the
City of Las Vegas recorded construction drawing number on the plan.

Provide a note on all grading plans: All onsite storm drains and the associated facilities are privately
owned and to be privately maintained by the property owner.

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

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

END OF REMARKS T/R/S:  T19S/R60E/20

ays

AREA  G-20
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CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

TO:

Land Development Services
Department of Building & Safety

FROM: [
Albert Sung, P.E.

i

Fiood Control Proj

ect Engineer

Department of Public Works

SUBJECT:

| Drainage Study for:

Centennial Hills Skilled Nursing

COPIES TO:
Baughman & Turn

er, Inc.

Cross Streets:

SEC of Rome Boulevard & Riley Street

Delaware 118, LLC.

File Number:

F:\Depot\DSMemos\DS4797A.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 125-20-810-001 & 125-20-803-002 CCRFCD

Zoning Action: | SUP-63115 & SDR-63116 ccPw

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 4/28/2016 5/10/2016 See Comments Below $400.00 442261: $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.

will require that the drainage study be revised and resubmitted.

. 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

Provide a copy of the zoning/planning conditions associated with this site (SUP-63115 & SDR-
63116) 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

and detail sheet with a letter justifying the grade difference to the City Planning Department (229-
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Baughman & Turner, Inc.

Consulting Engineers & Land Surveyors

LETTER OF TRANSMITTAL

1210 Hinson Street DATE: April 28, 2106
Las Vegas, Nevada 89102 JOB NO.: 20-19-60-19-59
Telephone (702) 870-8771 ATTENTION: Albert Sung
RE: Centennial Hills Skilled
Nursing

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 0 Drawings o Prints o Check o Deeds
o Tax Letters 0 Check Prints o Copy of Letter o Sepias o Other

| Copies = Dated Pgs. Description

P 1 4/28/16 | Wet Stamped copy of Drainage Study

i 1 4/28/16 DWG CD

F 1 4/28/16 Fee Check: $400.00

|
|
-

These are transmitted as checked below:

o For approval o For submittal o For your use o For re-submittal

0 As requested o For review and comment o Other

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

Thank youl

B
| RECEIVED BY: |  DATE: |

COPY TOFILE SIGNED:

If enclosures are not as noted, kindly notify us at once



TECHNICAL DRAINAGE STUDY FOR
CENTENNIAL HILLS SKILLED NURSING
SECTION 20, TOWNSHIP 19 SOUTH, RANGE 60 EAST
CITY OF LAS VEGAS, CLARK COUTY, NEVADA

April 27, 2016

PREPARED FOR:

OCHOA DEVELOPEMENT
901 N. GREEN VALLEY PARKWAY, #130
HENDERSON, NV 89074

PREPARED BY:

BAUGHMAN & TURNER, INC.
1210 HINSON STREET
LAS VEGAS, NEVADA 89102
TEL: (702) 870-8771/FAX: (702) 878-2695




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development: Centennial Hills Skilled Nursing Date: _ April 26, 2016

Location of Development:  a) Descriptive (Cross Streets) North/South:  Riley Street

East/West: Rome Boulevard

b) Section: 20 Township: 198 Range: 60E

c) APN: 125-20-810-001 and 125-20-803-002

Name of Owner: Delaware 118, LLC

Telephone No.: {702) 444-4795 Fax No.: E-Mail Address:

Address: 842 South Rancho Dr #4-572 Las Vegas NV 89106

Contact Person-Name: _ Sunshine Woods Telephone No.: 702-870-8771
*E-Mail Address: sunshinew(@baughman-turner.com Fax No.: 702-878-2695

Firm: _Baughman & Turner, Inc.

Address: 1210 Hingon Street Las Vegas, NV 89102

Type of Land Development/Land Disturbance Process:

[ ] | Rezoning [] | Subdivision Map [ ] ! Clearing and Grading Only
[] | Parcel Map [ 1 | Planned Unit Development (1 | Other (Please specify below)
[ ] | Large Parcel Map BJ | Building Permit
1. Total Owned Land Area: At Site:  3.98 acres Being Developed/Disturbed:  2.86 acres
2 11:; f:f)‘)ortlon or all of the subject property located in a designated FEMA Flood Hazard [T Yest* K No
3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? Bd Yes** [J No

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

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

Has the site drainage been evaluated in the If yes, please identify
6. past? [ YES [K] NO  documentation:

7. Ifknown, please briefly identify the proposed discharge point(s) of runoff from the site: Southeast to the Beltway channel,

Proposed RCHB-0130

8.  Briefly describe your proposed schedule for the subject project: ~ ASAP

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




Baughman & Tuvrner, Inc.
 Consulting Engineers & Land Surveyors

1210 HINSON ST.. PHONE (702) 870-8771
LAS VEGAS, NEVADA 82102-1604 FAX (702) 878-2695

April 27, 2016 -
20-19-60

City of Las Vegas Public Works Department
Attn.: Alert Sung, PE, CFM

333 N. Rancho Drive, 7% Floor

Las Vegas, Nevada 89106

Re: Technical Drainage Study for Centennial Hills Skilled Nursing

Dear Mr. Sung,

Transmitted herewith for your approval is one (1) electronic copy of the hydrology study for
Centennial Hilis Skilled Nursing and one (1) original hard copy. The property lies at the southeast
corner of Rome Blvd and Riley St. The proposed development is for a skilled nursing facility on
3.98 acres.

If there are any questions concerning this study, please contact this office.

Sini:erely,
Baughman & Turner, Inc.

s Worotz

Sunshine M. Woods
Engineering Technician
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April 27, 2016
20-19-60 : Centennial Hills Skilled Nursing

L INTRODUCTION

This study analyzes the development of skilled nursing facility on an undeveloped parcel
of land. Analysis presented herein was established after first consulting with the Clark
County Regional Control District’s (CCRFCD) 2013 Master Plan Update, FEMA regulations
and policies, and the CCRFCD's Hydrologic Criteria and Drainage Design Manual (referred
to hereafter as the HCDDM).

Il GENERAL DESCRIPTION

A Location

The proposed 3.98-acre site is located in a portion of the South Half (S 12) of the
Southeast Quarter (SE¥) of Section 20, Township 19 South, Range 60 East, M.D.B.&M.,
Clark County, Nevada. The property lies at the southeast corner of Rome Boulevard and
Riley Street (see Figure 1, Vicinity Map). The site is more specifically described as
Assessor’s Parcel Numbers 125-20-810-001 and 125-20-803-002 (see Figure 2, Assessor’s

Parcel Map).

B. Property Description .

The property is about 3.98 acres of undeveloped land. The proposed site has undeveloped
land to the west, single family residential developments to the north, commercial property
to the east and the Bruce Woodbury Beltway (1215) to the south. Rome Boulevard borders
the north property line and Riley Street borders the west property line (See Figure 3 and
4, Aerial Map). In the existing condition, the property slopes from the west to the east at
about a 2.5% slope.

C. Master Planning Information

The Clark County Regional Flood Control District’s (CCRFCD) 2013 Master Plan Update, a
comprehensive plan to facilitate construction of regionally significant flood control
structures to alleviate flooding in the Las Vegas Valley, shows existing facilities on the

property.

A review of the 2013 CCRFCD's Master Plan Update, Figure F-13, (see Figure 5A and 5B,
Flood Control Facilities), indicates that there is an existing open earthen, riprap lined
channel. There is proposed future facility, RCHB-0130, a 16 foot wide concrete channel
that will be 6 feet deep with a 0:1 side slope. This channel drains to the southeast into a
nearby detention basin, RCHO-0025, Rancho Road Detention Basin. There is also local
storm drain in Rome Blvd which discharges into the channel. The proposed development
is located at the center of sub-basin NWBC6-C, as shown on Master Plan Figure H-13 (see
Figure 6, Hydrologic Sub-basins).

D. Floodplain Information
The Flood Insurance Raté Map, Clark County, Nevada, Community Panel No. 32003 C

Baughman & Turner, Inc. Page 1
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20-19-60 Centennial Hills Skilled Nursing

1745 E (effective date September 27, 2002), published by the Federal Emergency
Management Agency (FEMA), indicates that the site is located in a Zone X. A Zone X is
determined to be an area outside the 0.2% annual chance floodplain (see Figure 7, Flood
Insurance Rate Map).

E Previous Hydrology Studies
The following studies were reviewed in the preparation of this study. Reference material
from these studies is included in Appendix H-J.

« Technical Drainage Study for Montecito Lifestyle Center (DS3186) dated July
25, 2002 by Primas and Associates, approved August 18, 2003.

s Technical Drajnage Study for Brookside {(DS3476) dated December 31, 2003
by Tetra Tech, Inc., approved February 27, 2004.

¢ Technical Drainage Study for Sun Devil Auto (DS4422) dated June 25, 2010 by
Lochsa Engineering, approved October 12, 2010.

These studies calculate the offsite flows for the proposed site. The referenced studies
have been reviewed by Baughman & Turner, Inc. and concur with their results.

IIl. HYDROLOGY

A. Existing Offsite Drainage Conditions

The offsite flows are directed around the proposed site. See Figure 8, Existing Drainage
Basin Map. The flows to the north of the site travel along Rome Blvd from west to east. A
small amount of storm water runoff will head south down Riley where it will enter the
existing earthen channel, the Beltway Channel, located to the south of the site. The
existing flows in Rome, per the approved drainage study for Montecito, OUT4, are 50 cfs
in the 10 year, 6 hour storm, and 83 cfs in the 100 year, 6 hour storm (see reference
figure 2-2 in appendix I). These existing flows will join the flows generated by basin ROME,
0.28 acres, half street basin of 1 cfs in both the 10 and 100 year, 6 hour storm events at
a combination point CP2. Per the approved Sun Devil Study, the Beltway Channel conveys
418 cfs in the 100 year storm and the existing flows are contained within the channel with
adequate freeboard, nearly 5 feet. A large 5.68 acres of undeveloped of land, OFF1, see
figure 11, Offsite Drainage Basin Area, to the west of the proposed site will generate less
than 1 cfs in the 10 year storm and 3 cfs in the 100 year storm. These fiows will join the
flows at a combination point, CP1, generated by basin RILEY. RILEY is about 0.53 acres
and produces less than 1 cfs in the 10 year storm and 1 cfs in the 100 year storm.

B. Existing Onsite Drainage Conditions
Under existing conditions, the site consists of undeveloped desert land with less than 30
percent’grouid cover sloping to the southeast at approximately 2.5 percent. Because of

Baughman & Turner, Inc. Page 2
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this sloping, most of the site will eventually drain into the existing earthen channel, the
Beltway Channel, which runs parallel to the Bruce Woodbury Beltway, 1215.

Referring to Figure 8, Existing Drainage Basin Map, the site consists of two onsite sub-
basins, ON1 and ON2. Basin ON1 is a large basin, approximately 3.47 acres taking up the
northern most and a part of the southern portion of the property. This basin will discharge
in a southeast direction on the parcel to the east of the site, continuing to the Beltway
Channel. There is a much smaller basin, approximately 0.51 acres, ON2, located in the
southwest corner which also drains into the channel. The existing Beltway Channel will
gather all the onsite flows, travelling in a southeast direction draining into the Rancho
Road Detention Basin, RCHO-0025, to the southeast of the proposed site. The on-site
basin ON1 generates less than 1 cfs for the 10-year storm event and 2 cfs for the 100-yr
storm event, and basin ON2 generates less than 1 in both the 10 and 100 year, 6 hour
storms. An onsite existing condition HEC-1 model has been included in Appendix E. Table
1 summarizes the HEC-1 resuits for existing conditions.

C. Interim (Developed) Drainage Conditions

The site was analyzed considering the interim conditions. During the Interim Condition,
the proposed site will be mostly developed consisting of four developed basins and two
undeveloped basins. The property west of the site will remain an undeveloped parcel of
land, OFF1, which will generate less than 1 cfs in the 10 year storm and 3 cfs in the 100
year storm. See Figure 9, Interim Drainage Basin Map and Figure 11, Qffsite Drainage
Basin Area.

The onsite basins are DEV1, DEV2, DEV3, DEV4, DEON1, and DEON2. DEV4, 0.45 acres,
will generate 1 cfs in both the 10 and 100 year storm. These flows will head north joining
the existing flows in Rome Blvd. ROME generates 1 cfs and the flows from OUT4,
referenced from the Montecito study of 50 cfs in the 10 year and 83 cfs in the 100 year
storm combine at CP2. The flows from OFF1 will combine with the flows from RILEY and
the flows generated from DEV3, a 0.66 acre basin generating 1 and 2 ¢fs in the 10 and
100 year storm. These flows will combine at CP1 for a total of 1 and 5 cfs in the 10 and
100 year storm. The runoff with continue south, exiting Riley Street through a curb
opening and a underside walk drain, then entering the Beltway Channel.

The remaining basins, DEV2 (0.66 acres) generates 1 and 2 cfs in the 10 and 100 year
storm will exit the parking lot through several curb openings draining into DEON1 (0.68
acres) which generating less than 1 and 1 cfs in the 10 and 100 year storm. DEV1 (1.09
acres) generates 1 and 3 cfs in the 10 and 100 year storm. These flow will exit the parking
lot through curb openings and head south along a landscape swale exiting the site at the
southeast corner, continuing to the Beltway Channel. The remaining basin, DEON2, 0.44
acres will generate less than 1 and 1 cfs in the 10 and 100 year storm and discharges in
the Beltway Channel. An onsite Interim condition HEC-1 model has been included in
Appendix F. Tabte 2 summarizes the HEC-1 results for the interim conditions.

Baughman & Turner, Inc. Page 3
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The flows in the Beltway Channel have been analyzed, and a Flowmaster has shown the
flows in the interim condition of 428 cfs in the 100 year storm will be accommodated
within the channel, the Flowmaster results have been included in Appendix H.

D. Future Drainage Conditions

In the future, the only basins that will changed due to future development are the offsite
basin, OFF1, and on-site basins DEV5 and DEV6 which are considered fully developed
commercial sites, see Figure 10, Future Drainage Basin Map. In the Future condition the
basin, OFF1 will generate 6 cfs and 14 cfs in the 10- and 100-year, 6-hour storm even,
respectively. This storm runoff will drain southeast, entering Riley Street and then the
Beltway Channel. DEV5 and DEV6 will generate 1 and 2 cfs, and less than 1 and 1 cfs in
the major and minor storms, respectively. These future flows will discharge southeast to
the Beltway Channel. All other runoff and flow patterns remain the same as in the Interim
Condition. An onsite future condition HEC-1 model has been included in Appendix G. Table
3 summarizes the HEC-1 results for the future conditions. Per the Master Plan update
figure F-13, the proposed drainage channel, RCHB-0130 will contain 2226 cfs. Preforming
a Flowmaster, included in appendix H, shows just over 2 feet of freeboard; therefore,
these regional flows will not impact the site negatively.

E. Compliance with Regulations and Adopted Plans

All design criteria has been established after first consulting with the CCRFCD’'s 2013
Master Plan Update, FEMA regulations and policies, and the CCRFCD’s Hydrologic Criteria
and Drainage Design Manual. City of Las Vegas will review this study as it relates to
development standards.

IV. HYDROLOGIC/HYDRAULIC CRITERIA

A. 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 191, Dalian, very cobbly fine sandy. Dalian,
has a weighted hydrologic soils group of A. The curve number for the onsite existing and
developed drainage areas were calculated using Table 602 and Table 602A of the HCDDM.
The on and off-site associated curve numbers can be found in Appendix B along with the
soils information.

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 on and off-site basin are
3.00 and 1.61. No aerial depth reduction factor was used. The aforementioned HCDDM

Baughman & Turner, Inc. Page 4
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figures and tables are included in Appendix C.

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.

C Time of Concentration and Lag Time
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
T = 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:
Ti = 1.8(1.1 — K) Lo1/%/51/3

Where: Ti = Initial overland flow time (in minutes)
K = 0.0132CN - 0.39 Lo = Length of overland flow (maximum 500 feet)
CN = Curve Number S = Average basin slope (in percent)

The lag time was calculated as follows:
Tiag = 0.6Tc (in hours) (See Appendix D for calculations)

D. Summary of Findings
Tables 1-3 list the 100-year and 10-year, 6-hour storm flows. The HEC-1 printouts can be
found in Appendices E - G.

Baughman & Turner, Inc. Page 5



April 27, 2016

20-19-60 Centennial Hills Skilled Nursing

0.53 0.0008 1 <1

5.68 0.0089 3 <1

3 <1

3.47 0.0054 2 <1

0.51 {.0008 <1 <1

‘CPINEE 2 <1
* Referenced from Montecito

Table 2 Peak Flow Summa : Interim Condition
m ATea (acres)bPArea.( 100z YEanEIoW:(Crs)B B 10Year kI OWL(CIS)B

0.45 0.0007 1
0.28 0.0004 1 1
83 50
85 51
0.53 0.0008 2 1
0.66 0.0010 2 1
5.68 0.0089 3 <1
5 1
1.09 0.0017 3 1
0.66 0.0010 2 1
0.68 0.0011 1 <1
0.44 0.0007 1 <1
10 3

* Referenced from Montecito

Analysis to determine peak flow rates were achieved using the SCS Unit Hydrograph
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Method. The input parameters discussed in Section IV, A - C were input into HEC-1, and
the computer software results are shown in the table above. A summary of input
parameters and the HEC-1 printouts can be found in Appendices E - G.

E. Facility Design Calculations
1. Street Capacity
Street capacity analyses were performed to determine the depth of flow in the surrounding
streets. Table 4 summarizes the 100 and 10-year flow in the street.

Summa

Table 4 7 Street Capaci

50 0.75 4.11 3.08 | VxD <6 is met; D less than 1
o1 0 25 2.36 0, 59 VxD <6 is met; D less than 1

| 2.11% | 83 0.84 | 475 | 3.99 | vxD <8is met; D less than 2
2.00% 5 0.38 3.21 1.22 | VxD <8 is met; D less than 2
10-Year Flow — Future Conditions

200% | 7 [ 041 | 3.47.] 142 [VvxD <6 is met; D less than 1
100-Year Flow — Future Conditions

J1 2.00% | 17 | 0.55 | 3.92 | 2.16 | vxD <8is met; D less than 2

See Appendix H for street capacity calculations. As shown in the hydraulic criteria tables
(tables 1-4), the HCDDM hydraulic criteria are met as follows:

e 10-year DxV products are less than 6, and with depths of flow less than 1 foot. Rome
does not meet the dry lane criteria; however, there is an existing storm drain system
to collect flows.

e 100-year DxV products are less than 8, and with depths of flow less than 2 feet.

» The interior drive aisles, streets, structures and l'andscaping areas will safely convey
storm water towards the channel and Rome.

2 Finished Floor Calculations
Street capacity analyses were performed to determine the depth of flow in Rome Blvd.
Table 5 below summarizes the method to determine the proposed finished floor elevation.

Baughman & Turner, Inc. Page 7
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Table 5. Minimum Finished Floor Elevation Determination

o 23 1.5 24.5 24.44 0.84 | 0.84 26.12 2526.12 2526.15
'
- Bl R 22,62 1.5 23.1 22.09 0.55 | 0.55 23.19 2523.19 2523.20
¢ 3 j - o

Finish Floor Elevation analysis for the building was determined according to the
specifications outlined in the CCRFCD’s Hydrologic Criteria and Drainage Manual. The
finished floor must be set a minimum of twice the depth of flow, or 18-inches above the
centerline of street, whichever is highest. All finished floor elevations have met these
conditions based off of Rome Blvd (the addressing street). The proposed finished floor of
the nursing facility will be set at 2526.15 feet.

Finished floors will not be set off Riley Street, because this is not the addressing street.
However, if an analysis is performed, the finished floor elevation is not 18 inches above
the centerline of the street. At the center of the building, there is a highpoint in the street
which will make the flows less than 1 cfs, therefore the proposed finished floor elevation
of 2526.15 will ensure the building is protected. A future finished floor elevation of 2523.20
was set for the remainder of the undeveloped parcel.

3. Best Management Practices

The proposed site exceeds an acre in size and shall conform to the Section 1500;
Structural Best Management Practices as referenced within the Clark County Flood Control
District (CCRFD) Hydrologic and Drainage Design Manual (HCDDM).

The discharge for the newly paved parking area has been designed to allow the storm
water to travel through landscaping before leaving the site per Section 1503.4.5, riprap
size dsg=3".

4. Proposed Facilities
The drainage facilities required for this site consist of:
» Positive onsite grading

« finished floors set or flood protected to at least 18-inches above the centerline of street
or twice the depth of flow, whichever is highest

o 2- 2ft sidewalk underdrains
o 2 ft curb openings

Baughman & Turner, Inc. Page 8



April 27, 2016
20-19-60 Centennial Hills Skilled Nursing

V.  CONCLUSIONS
A. Compliance with Agency Regulations

City of Las Vegas will review the Hydrology Study as it relates to development standards
and overall facility effectiveness. Below is a discussion of the effectiveness of the
proposed drainage scheme. This study complies with the standards as set forth in the

CCRFCD’s Hydrologic Criteria and Drainage Design Manual.

B. Overall Facility Effectiveness

Development of this site will not adversely affect surrounding property owners, since
current drainage patterns have not been significantly changed. The small increase in
runoff generated by the developed site will be handled within the channel and detention

basin.

Baughman & Turner, Inc. Page 9
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Tributary | Channel I Tril I/ Tril Channel
Status Facilty Description ’-‘;;‘3‘" th"f’s'J’ piaty et | A | Stope il Facillty Description "“(:"l'h f::; - o g c:ah;:ﬂ River Status Facillty Description teghs| Plow | WA heed s Slope
(sqmi) | ()™ Mile ! e (sqmi) | %) Mile () | (chs) ) (sami) | (4"
BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
E [12X5 RCAP 853 501 CBA3-C WEST3 084 11 0000 E |6'X 5 RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 091 0034 E |ConcChnl21'W 8D 0:1 S5 1000 | 2631 CNWIC-W WEST3 468 119
E [8'X5 RCAP 1216 501 CBA3-C WEST3 0.84 133 0001 E |6'X5 RCAP 72 638 CNW26-C WEST3 0.51 091 0053 E |2:12' X8 RCBC @ Scuth Ramp Connector 85 2304 CDW1C1 WEST3 431 140
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 |ConcChni21'W8D 01 8S 432 2304 CDW1C1t WEST3 431 151
E [60"RCP 615 222 DNW285-C WEST3 051 142 0020 E |6'X5' RCAP 150 638 CNW26-C WEST3 0.51 361 0062 E |Transition Structure 130 2304 CDW1CH WEST3 431 151
E |[54"RCP 770 222 DNW26-C WEST3 051 1.23 0023 E |8'X5'RCAP 1200 638 CNW26-C WEST3 0.51 0.80 0085 E |24 XTRCB 480 2304 CDW1C1 WEST3 431 0.30
BRENT DRAINAGE SYSTEM GOEC GOWAN NORTH - EL CAPITAN BRANCH 0074 E [24'X6'RCB 50 2226 CNWBCE-C WEST3 417 030
E  [36" RCP with 18" Orifice Plale 2170 37 BRDE WEST3 248 040 0176 | P1 |78"RCP 1320 363 CCPFR-C ALLGOW3 046 1.15 0075 E {20' X6 RCBC @ Beltway 428 2226 CNWBCE-C WEST3 417 281
E  |45,080 cfs PMF Spillway 45080 CBRDB WEST3 248 GONO GOWAN NORTH SYSTEM 0083 | P1 J20'X6'RCB 950 2226 CNWBC6-C WEST3 417 249
E  [450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 248 0511 P1 |7 X6 RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0101 | P1 Conc Chnl 20W 7D 0:1 SS 980 2226 CNWBCE-C WEST3 417 238
E |Energy Dissipator 100 957 CNW113-C WEST3 158 LVMD LAS VEGAS WASH - MIDDLE 0120 E j20'X6'RCBC @ Grand Montecito 120 2226 CNWBCE-C WEST3 417 100
P1 |8 X&' RCB 2920 957 CNW113-C WEST3 158 210 2480 E |213XTRCB 2555 | 2218 CNW168-C CWEST3 469 0.40 0122 | P1 [Conc Chnl 1620 6D 0:15S 350 2226 CNWBCE-C WEST3 417 184
Pt [8'X6'RCB 2660 957 CNW113-C WEST3 158 240 2507 E |213X9RCB 2831 | 22718 CNW168-C CWEST3 4.69 036 | #§-0130 | P1 [ConcChnl 16WED0:185 - 1012 | 2226 CNWBCE-C WEST3 417 267
Pt J12'X6'RCB 1260 741 CNW96-C WEST3 0.95 0.25 2525 E |24 X8&RCB 1140 | 1913 CNW159-C CWEST3 N 040 0149 | P1 |ConcChnl 16'W 6-7'D 0:1 88 87 1888 CNWBC3 WEST3 375 227
CENTENNIAL PKWY CHANNEL WEST/U.S 95 BRANCH 2550 E |24'X&RCB 1445 | 1684 CD161-C CWEST3 EEd) 0.40 0151 | P1 |Conc Chnl 16'W 7D 0:1 SS 1255 | 1888 CNWBC3 WEST3 375 285
P1  |Conc Chnl 22W 10D 0:1 88 2690 3340 CNWBB3-C WEST3 336 247 2574 E |24'X8 RCB 1430 1664 CD161-C CWEST3 N 0.40 0171 E |16 X6'RCBC @ El Capitan Way 234 1888 CNWBC3 WEST3 375 175
P1 |3:8 X7 RCB 3380 3216 CNW103-C WEST3 3.05 212 2599 E |CencChnl 24WTD 2:185 577 1585 CNW162-C CWEST3 3.08 0.50 0175 E |Conc Chnl 14'W7D0:1 88 1220 | 1888 CNWBC3 WEST3 375 293
P1 |3:8 X6'RCB 1710 2888 2CNW89-C WEST3 266 209 2632 E [18'X5RCB 1580 968 CNW138-C WEST3 116 046 0198 E |Conc Chnl 14W 7D 0:1 58 225 1402 CNWBAB-C WEST3 361 293
Pt |2:10'X6'RCB 1580 2160 2CNWT1-E WEST3 164 1.50 2661 E 8 X5RCB 2640 968 CNW138-C WEST3 1.16 0486 0227 E [12X6RCB 1885 | 1402 CNWBAB-C WEST3 361 1.02
E |2:10°X6'RCB 320 1423 2CNWT2-C WEST3 1.14 082 am E [10'X5'RCB 1320 968 CNW138-C WEST3 1.16 154 0250 E [12X6'RCB 3200 | 1402 CNWBAB-C WEST3 361 1.00
E [|15'X9'RCB 1127 1423 2CNWT2-C WEST3 114 082 2131 E [0"XS5RCB 1320 818 CNW139-C WEST3 093 222 0275 | P1 |7 X6'RCB 2850 973 CNW86-C WEST3 175 330
E [Transition Structure 59 1423 2CNW72-C WEST3 1.14 orr 2163 E |6'X5RCB 1320 818 CNW139-C WEST3 093 179 0295 | P1 |7"X6'RCB 2875 973 CNWB6-C WEST3 175 330
E |15X9'RCB 290 653 CNW74-C WEST3 044 017 2789 E |6'X5RCB 1470 818 CNW139-C WEST3 093 217 TSDB TULE SPRINGS DRAINAGE SYSTEM
E |10'X6'RCB 2680 653 CNWT74-C WEST3 044 250 MOHU MOCCASIN - HUALAPAI BRANCH 0000 E |2:10'X4'RCBC @ Echo Grande 100 28 TULEDB WEST3 135 1.04
E [Transition Structure 60 653 CNW74-C WEST3 044 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 TULEDB WEST3 135 033
E [5'X5RCB 670 339 NW62-5 WEST3 0.22 1.50 0036 | PO |10'X8'RCB 2590 368 CNW45-N LOWER3 115 0.50 0010 | E [14,013cfs PMF Spillway 14013 CTULEDB WEST3 135
ICENTENNIAL PKWY CHANNEL WEST/ GRAND TETON BRANCH 0085 | PO [72°RCP 790 368 CNW45N LOWER3 115 3.00 0011 E  |117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 135
E [10'X5'RCB 2316 600 CNWT1-E WEST3 047 258 0100 | PO |Natural Wash 850 65 DMODB1 LOWER3 081 3.00 0012 | E |Energy Dissipator 260 376 CNW148-C WEST3 052
PO }6'X6'RCB 3980 600 CNWT71-E WEST3 047 3.00 0116 | PO |[60°RCPC 12 65 DMoDB1 LOWER3 0.81 3.00 0023 | P1 [84"RCP 1320 376 CNW148-C WEST3 052 030
E |6'X5 RCAP 5472 363 KYLEDET* KYLEDB 57.73 372 0118 | PO [Natural Wash 485 65 DMODB1 LOWER3 0.81 3.00 0059 | P1 [78"RCP 2640 376 CNW148-C WEST3 0.52 1.03
CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH MOIR MOCCASIN - IRON MOUNTAIN BRANCH
E [12X4'RCB 3 999 CNW72-C WEST3 071 4.58 0000 | PO |66"RCP 2170 446 2CNW33-C LOWER3 1.76 3.60
E [10'X5RCB 874 999 CNW72-C WEST3 071 328 MOKC MOCCASIN AND KYLE CANYON
E [B'X5'RCB 1385 999 CNW72-C WEST3 07 240 0000 | P1 |11'X8'RCB 5450 | 2662 CNW35-C LOWER3 269 3.40
PO |B4"RCP 2610 854 CNW72-C WEST3 0.71 380 MOSM MOCCASIN AND SHEEP MOUNTAIN PARKWAY
CENTENNIAL PKWY CHANNEL WEST 0000 | PO |14'X9'RCB 3370 | 3778 CNW64-C LOWER3 532 240
E |Conc Chnl 40'W 9.5'D 0:1 8S 2279 | 4233 CNW3B3-C WEST3 564 042 0064 | PO [14'X8'RCB 880 3505 CNW50-C LOWER3 499 3.00
E |3 18 X8'RCBC @ Torrey Pines 200 4233 CNW3B3-C WEST3 564 042 0080 | PO [14'X8'RCB 710 3325 2CNW35-C LOWER3 4.80 3.00
E |Conc Chnl 40W 9'D 0:1 58S 150 4233 CNW3B3-C WEST3 564 o4 MSNV MOUNTAIN SPAVISTA RANCH
E  |Conc Chnl 36'W 10D 0:1 8S 1200 | 4067 CNW2D4-C WEST3 515 042 0000 E |6:12 X5 RCBC @ Grand Teton 273 679 CNW163-C CWEST3 1.67 040
E |Conc Chnl 36'W 9'D 0:1 88 2470 | 4067 CNW2D4-C WEST3 515 1.00 0005 E |Grass Chnl 100'W 4.5D 10:1 S8 6325 679 CNW163-C CWEST3 167 040
E [2:18' X 8.5 RCBC @ Rio Vista 100 4067 CNW2D4-C WEST3 5.15 051 0125 E |Grass Chnl 100'W 4.5D 10:15S 1300 116 CNW147E WEST3 1.54 0.40
E {Conc Chnl 36'W 95D 0:1 88 405 3951 CNW2D3-C WEST3 485 051 RACO RACEL STREET COLLECTOR
E |Conc Chnl 36'W 9D 0:1 S8 875 3951 CNW2D3-C WEST3 465 051 0000 E 96" RCP Baffled Energy Dissipator 34 497 CNW111S WEST3 0.55 420
E [Conc Chnl32W 10D 0:1 S5 229 3951 CNW2D3-C WEST3 465 051 0001 E |78"RCP 3245 497 CNW111S WEST3 055 246
E |32 X10'RCBC @ Tenaya 142 3951 CNW203-C WEST3 465 051 0084 E |78"RCP 2650 423 DNW1118 WEST3 044 209
E |Conc Chnl32W 9D 0:1 S8 579 3951 CNw2D3-C WEST3 465 064 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
E |Conc Chnl13'W 10D 2:1 58 605 3593 CNW2B2-C WEST3 384 119 0000 E |6'X5RCB 1062 22 FADB WEST3 160 1.04
P2 |Conc Chni 32W 10D 0:1 88 235 3593 CNW2B2-C WEST3 384 119 0002 E 54" RCP Outlet with 41" Orifice 503 222 FADB WEST3 160 238
P2 [32'X10'RCB 3259 | 3593 CNw2B2-C WEST3 384 179 0003 E [2.341 cfs PMF Spillway 23 FADBIN WEST3 160
E |22XTRCB 785 3593 CNW2B2-C WEST3 384 179 0004 E |76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 180
P1 [32'X10'RCB 2200 | 3583 CNW2B2-C WEST3 3.84 1.75 0007 E |Energy Dissipator 100 1255 FADBIN WEST3 160
ELKHORN SPRINGS AND BUFFALO 0009 E [12'X 6 RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 160 1.79
E [60"RCP 1046 315 NW134-C WEST3 0486 1.00 0012 E [Conc Chnl 12W6-7'D 0:1 88 1937 | 1258 FADBIN WEST3 1.60 315
ELKHORN SPRINGS DETENTION BASIN 0048 E |12 X6 RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 132 315
E |Grass Chnl 15W 58D 35155 2575 238 CNW150-C WEST3 141 039 0051 E |Conc Chnl 12W6'-8D 0:1 88 2660 | 1040 CMNA1 WEST3 132 344
E |4 X3RCB 160 120 ELKBASIN WEST3 084 0.50 0096 E |1:10'X8'and 1:6'X 6' RCBC @ Hualapai Way 190 1040 CMNAt WEST3 132 193
E |48'RCP 1270 120 ELKBASIN WEST3 0.84 123 0100 E |Conc Chnl 12W 55D 0:18S 2085 598 CDMNA1 WEST3 048 288
E [60°RCP 1095 120 ELKBASIN WEST3 0.64 013 0140 E |Conc Chnl 10W 5D 0:1 88 2185 588 CDMNA1 WEST3 0.48 165
E |48 ac-ft Elkhom Springs Detention Basin 629 CNW133-C WEST3 0.84
1EC-1 node shown identifies the controlling concentration point for the associaled facility and is localed upstream of this facillty due fo decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
wilt or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior lo performing any facility specific analysis.
rarallel facilities, the existing facility flow equals its normal depth capacily, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed paralle! facility flow).
] 2013 LAS VEGAS VALLEY ID (Facility Identifier) B Existing Facilty... Construction Features
JIONAL FLOOD FLOOD CONTROL L Parent Stream Name Jj Proposed or Modified Facility... ..... Bottom Width..... ...\W Cast in Place Concrete Pipe Reinforced Concrete Arch Culvert...... RCAC
NTROL DISTRICT MASTER PLAN UPDATE g StreamName Contingency Level Corrugated Metal Arch Pipe Culvert Reinforced Concrete Box........... .RCB
- River Mile 0000 CategoryB.........ccooooeeiiin Depth... ............... D Corrugated Metal Pipe Culvert.... Reinforced Concrete Box Culvert. .RCBC
o~ FACILITY INVENTORY E Distance Above Confluence ’I‘ Master Plan....... . ) High Density Polyethylene............... Reinforced Concrete Pipe.......... .RCP
K‘ FIGURE F- 13 N wn_th P_arent Stream (Miles) | Prel!mlnary Design Side Slope, H:V......88 Horlzonlal Elliptical Relnforcgd Concrete Pipe..... Reinforced Coqcrete Pipe Culvert .RCPC
D Miles in Hundredths Design........cvoinnees Reinforced Caoncrete Arch Pipe......................... RCAP Storm Sewer Pipe............ccccoeeeee... SSP

FIGURE 5B
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BWigLC o CONTROL DISTRICT
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2008
LAS VEGAS VALLEY
FLOOD CONTROL
MASTER PLAN UPDATE
FIGURE H-13
HYDROLOGIC SUMMARY
LEGEND

SEENA

e Ultimate Development Boundary
Watershed Boundary

] subbasin Boundary
ﬁbmughi Ordinance Boundary
— FlowArrows

Flood Control Facilities

Existing Facilities

— Category A Proposed Facilities
Category B Proposed Facilities

Category A Remove & Replace/
T 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 Outcrops

NW186-C

Typical Land Use
Undeveloped Land,
1 Open Desert
Bl - Parks, Golf Courses
B Rural

gg 1
jm ]
W)
A‘I—ﬂf

)

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, Retalil, Casino,
9/19° high Rise Condominiums

I 10/ 20" Light Industrial
{077 11/21" Heavy Industrial
B 12/ 22* Schools

N 13 Lakes

* Drought Ordinance Applied N

o 500 1,000 2,000 3,000
Feet

Scale: 1 inch = 2,000 feet
Refer to Figure G-2 for Aerial Source(s)
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Soil Classification, Curve Number
Baughman & Turner, Inc. Appendix B
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Conservation
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Soil Map

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




PBSOM NTT 8U0Z WIN 'S0 5603 FESOM :STIRUIpiond Jawio)) Jajenssiy g suomsalaid deyy
0021 008 [ 00z 0 <
E=ctt
m 00 00z 00t 05 0 N E
Q W
u 192Us (,5°8 X, TT) addesspuey v Lo pajund 4 0721 :9fe0s dely S
= b
=
008+59 004159 009159 00559 00rbS9 00EPS9 00Z59 006€£59
N,8E ST o9€ W 001+59 000F59
m N.BE 9T o9

00Z910¢

00£9T0F

.
=
=i P
w
Al
L
wnl
@)
|

00¥S10F

005910+

005310F

N.BS 9T o9¢
N8BS 91 o9€

00£910%

:
:
:
g
;

MFEIT STT
MIT LT oSIT

dep log
Moday 821nosay |10 wosny



“Juapiae ag Aew sapepunog Jun dew jo

uc:m._mv_umn ay} woyy siayip Algeqosd pazijbip vcm uw__n_EoQ.
alam sau| 1os 8y} yoiym uo dew sseq Jayjo 1o ojoydoypo ay

102
‘Sz g9d—1 10z ‘L few  :paydesBSojoyd suam sabewl jelse (s)ajeq

“186.e| 10
000'05: | s2|eas dew 1o} (smo||e 8oeds Se) pajaqe) ale syun dew jjog

#10Z ‘zz Bny ‘0L uoisiep  :BleQ BalY ASAINg
Aunod
MEID JO Ued ‘epeaN ‘Baly Ao|lep sefiop se sy AeAing |log

‘Mmojaq pajs|| (s)elep uoisiai sy}
JO Se Bjep payiued SOYN-YASN U woly pajelaual sijonpoid sy

"paJinbal ale eale 10 80UB)SIP JO SUONENDjED

8jendde alow JI pasn aq p|noys ‘uonosloid 0juoo esse-lenba siaqy
8y se yons ‘eale saasasald jey) uonosfold v "eale pue asue)sip
sHols|p Ing adeys pue uonoallp seaesald yoiym ‘uonosloid
Jlojeasal gap) @y uo paseq ale Aoang [10S gap) o woyy sdepy

(£68€:98d3) lojeosey gapy  waysAg ajeulpIon)
AoBepsn'soiuAsnnspiosgam/:dpy 1 yN Aaang (1og gep
82IAIBG UONBAIBSUOD) $80IN0SaY [einjeN  dejy o a0inog

S UETHE R
dew oy 198ys dew yoes uo 8[eDs JBq aY) UO Ajal aseald

'8[B2S pa|iElap 9JoW B Je UMOYS usaq aAeY pInod Jey) s|ios |

Bunseluoo jo seale lews sy} moys jou op sdew sy Juewaoed |
auj los jo Aoeinooe pue Buiddew Jo |iejep ay) jo Buipuejsiapunsiw
asned ued Buiddew Jo 8|eas ay) puckaq sdew jo uswabiejug

"9|eds siy} Je plieA aq jou Aew deyy 10g Buluiepn 7

"000'¥2:} 18 paddew asem |OY 1noA asudiuod jey) skenins [10s ay |

NOILVINHOANI dVYIN

Aydesbojoyd [eUByY .

punoubyoeg
SpPEOY |BDOT
speoy Jolep
SN0y SN -
sAemybiH ajeisiaju) Pt
sjiey LR

uoneuodsuel |

S|EUED PUE SWealg
sainjead J9jepm

sainjead aui |epsdg -
By W
lods 19m

jodg Auojg Aiap
jodg Auoyg &
ealy lodg B

j0dg a1pog
dis 40 apiis

sjoyyus

10dg papoig Alpioneg =
jodg Apueg o

jodg sueg

douoing 3ooy A

lajep) |elUUBIDg o]

Jsjep snoaueyeosyy ()

Auenp 1o suipy ot

dwems 1o ysiepy

MO BAET

ljpuen
jodg Ajjanein ks
Iid [arein

uoissaidaq paso|D

jodg Ae|n

nd mouog

nomolg &Y
saJnjead jujod |eneds
swiod Jun depy jlog |
saur nun dep |log et

suoBAjod yun dep j10g

sliog
(10v) 1saie1u] Jo BOIY HE

(10v) 3s2183U] J0 BaNY

aN3O371 dVIN

Hoday aoinosay |10 woisny




Custom Soil Resource Report

Map Unit Legend

Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

Map Unit Symbol l Map Unit Name Acres in AOI Percent of AOI

191 Dalian very cobbly fine sandy 78.2 100.0%
loam, 2 to 8 percent slopes

Totals for Area of Interest 78.2 100.0%

Map Unit Descriptions

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

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

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

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

10



Custom Soil Resource Report

Las Vegas Valley Area, Nevada, Part of Clark County

191—Dalian very cobbly fine sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hrb4
Elevation: 2,200 to 3,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 61 to 66 degrees F
Frost-free period: 210 to 250 days
Farmland classification: Not prime farmland

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

Description of Dalian

Setting
Landform: Fan skirts
Down-slope shape: Linear
Across-siope shape: Convex
Parent material: Alluvium derived from limestone and dolostone

Typical profile
H1 - 0to &inches: very cobbly fine sandy loam
H2 - 5 to 60 inches: very gravelly fine sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A

12



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

T *

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Cover description hydrologic soil group—

Curve numbers for

Cover type

Hydrologic
condition? A3 B C D

Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good [:+] 74 85

Osk-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogeny, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48

Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80

Good 41 61 71

Sagebrush with grass understory, Poor 67 80 8

Fair 51 63 70

Good 36 47 55

Desert shrub—major plants include saltbush, Poor 63 77 85 88
g g y e —Fair— 55 2 81 86

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

'Averuge runoff condition, and I, = 0.2S.

2l'vorz <30% ground cover (litter, gruss, und brush overstory).

Fuir: 30 to 70% ground cuver.

Gtz >T0% ground cover.

*Curve numbers for gruup A huve been developed only for desert shrub.

Revision

REFERENCE:

SCS TR-55, USDA, June 1986.

TABLE 602
4 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(URBAN AREAS')

; Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas fvegetation established)

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

ete.P:
Poor condition (grass cover < 50%) .............. 68 ™ 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 b B4
Good condition (grass cover > 75%) ... e 39 61 74 80

Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ......................... 98 98 98 98

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

e HER WA e e 98 98 98 98
Paved: open ditches (including right-of-way) . ... ... 83 89 92 93
Gravel (including rightofway) ................... 6 85 89 91
Dirt (including right-of-way) ..................... T2 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious aress only... 63 T 85 83
Artificial desert landscaping (impervious weed
barrier, desert shrub with I- to 2-inch sand
t L T S TR T, 96 9% 96 9%
Urban distriets:
|___Commercial and business............... i - 85 92 94 95
Industrial.........coovveiiin..... S S s T2 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only, —
no vegetation®....... R R AR E e E ‘ 86 91 94

1 Average runoff condition, and I, = 0.28. :

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

3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area
CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and ction should be computed wsing
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas.

Revision Dare

_—m__’

WRC REFERENCE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4




Precipitation
Baughman & Turner, Inc. Appendix C




- -

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
=
McCARRAN AIRPORT RAINFALL AREA
bl M ﬂ e .'-‘-_; | - " "'j/_ H ‘_7‘._. ;". :; .
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a__‘.-— e vF () Frcn‘:nmu 1t | - -l
m/}m STANDARD PAR r{_"i IZENIE _ P F\"T‘"-‘f"- I/'/~
1303 T U7 PR IS VEGAS B — @ -
L= e :‘ - = - - S — -
-ﬂ' : _Blus ﬂumalnd Hint j i fl ] i I
- T - I -5 ¥
- 55 s e T l,.f{ .z
;-\11 S @ LI s
o» ? *|.. Arden :':‘
RS s i
R B 38‘3 5', E :_h “Sloan M "
- - - 0o, T '
! 7 Y <2 MR
e 111 SR AN S
e -Ta - . .
By SN R BN |2
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 . 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East ALL SECTIONS 22 South . 62 Fast 1-10,17-18
Notes: Ravision pare §
1. Refer to Tab]e 505 and Figure 516 Depth-Duration- Frequency 1

values in the McCarran Airport Rainfall Area.
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.

WHC REFERENCE: . 515
ENGINEERING I USACE, Los Angeles District, 1988 FIGURE




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

|

RAINFALL DEPTH-DURATION-FREQUENCY
100-YEAR, 6-HOUR
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

e e

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
100 YEAR: L0 YEAR: RATIO:
2.1%¥1.43=3.00 1.3*1.24=1.61 1.61/3.00=0.54

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

Date

WRC
ENGINEERING

REFERENCE:
USACE, Los Angeles District, 1988 TABLE 501




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL '

RAINFALL DEPTH-DURATION-FREQUENCY

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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/////f area. See Figure 513,
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth
Storm Time Storm Time
(In Minutes) | SDN3 SDN4 SDN5 (In Minutes) | SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 41.5 47.7
10 57 5.8 5.9 195 409 46.2 51.4
15 7.0 75 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 |. 145 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 5.2
45 13.0 16.1 17.1 230 81.9 79.9 77.9
50 13.0 155 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 826
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 <275 92.6 90.8 88.9
95 18.1 21.1 241 280 93.7 92.4 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 22.8 25.9 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 24.6 29.0 305 98.5 98.2 97.9
125 204 25.2 30.0 310 98.7 98.4 98.1
130 214 26.0 30.5 315 98.9 98.6 98.3
135 22.9 26.9 30.9 320 99.0 98.8 98.5
140 241 27.6 31.0 325 99.3 99.1 98.9
145 249 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 '99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 346 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8
Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.
2. For drainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4. Revision Data
3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.
TABLE 503

lREFERENCE:




Time of Concentration
Baughman & Turner, Inc. Appendix D




¥ WHOd QUVANVLS HINITHTIT

“(lesysyiop 99G) 1970 = %]
4elb papeys Aq psiousp pue Z1(001/S).8708 = %A ZIvl00 LISkt 62 = %A "aouesip |aaeJ) Bujuiewal ay) o} saydde 2p mm.-azovwms.ouv_;
£€°0u(50vS 1 UMOZ="11 2 (00LiS)2'02 = 'A ZiviooLehetl ='A ‘eouE|S[p |9AR} 4O 123 00S 151 3U) 0} saldde 'a oL
uonenba auy Aq pajeinofed ate padojana( bupsie ‘sucge[nofes (1)} awy [eae) sy} 104 EensiEnhit-1 e 1)=1
a[iw asenbs aun JaA0 suIseq ||y SEINLI0 S ANOCI9A Sl (9B
X3 zee o 2ee VIN VIN [A44 66 | 9y | vEe 0£2 g80L |g9L| 007¢ Q0¢ 62000 89'G |2k Q| £9 L1440
A3d ¥90°0 #'9 L'EL 0585 79 L'y [Ze | 22 | DoL'L GES 22| 00¢ 0g 80000 €50 |2.L0] 88 AT
A3Q 050°0 8¢ 6L 0 0ve 8t 8l VIN | 98°C 00°¢ 00¢ L2 | &2l oF ¥000'0 820 [¥060] 86 JNCH
X3 Gee0 S'eC VIN VIN A 08 YIN | S0} 050 005 |9'GL| 0S0Q 0le £000°0 P00 |929°0| L2 ZNO3d
X3 2810 A" YIN WIN ZEl POL | WN | L0 | 0520 09v 6¢| 00% £e L1000 890 |922°0| L2 INOZA
A3a Y500 | - ¥§ (A4 00 ¥'a Bl YN | €67C 0L'e yee ge| 08¢ 0L 60000 090 |§82°0(68 $AIA
A3d 6LL°0 6Ll 6LL 0'0FE (43" 81 YN (o4 00'L 02¢c el L'0 0cl £01L00°0 990 |98.0/(68 endd
A3d 0900 09 €Ll 0'0Fe 09 0l YIN | 952 09°L 091 8y L'l 08 QL0000 99'0 |58.°0(68 Zn3ad
A3d .00 g/l Z¢l 0085 gL 8¢ | VIN LU 08') 0lv 0'S £c 041 GL000 ¥6'0 [S820|68 LA3d

uonipuog wieju|

X3 [AAA (A 44 YiIN YIN 44 6'S ar'v ¥Z'Z 0e'e G0l €9ol| 007¢ Q0g¢ 68000 89S |ZkP 0| EQ 1440
A3d 690°0 6'9 L'El 0595 69 L'y IC'E Zl'e 00L'L 1% 4 Q0't Qg 20000 £9°0 [€690| 8 Ad1d
AJd 050°0 8¢ 6L Q°0%¢ 8¢ gl WiN 987 00'¢C 00¢ L'Z gL or $000°0 820 |¥06°0] 86 SNOH
X3 €0L0 €01 YiIN YiIN £0L ve YiIN BE'C 009°'C QGe gL 0S¢ 08 8000°0 150 |k 0] €9 ZNO
X3 ceL'0 cEl YiIN YiIN c'el ¥e YiIN g9’z Qe 08¢ g'0lL| 08¢ 0L #5000 e [2¥FD(| E9 LNO
uopipuog Bunsixg
{61) (g1 V18] (s1) (51) L) g1} (z1) (L1} (o) (6) (g) () (9) (s) ) © | @ {h]
(s1) (U} () (w} (L) (urw) | (sdp) (sdy) (%) ) () (%} W) (Zviw)} {sawe)
syewiay oary 1 iR WLOL Y41=) a1 A i AdOTS | HIONTT | 'L | 34OTS | HLONIN vy VY M |ND oIS
(suiseq pazineqsn) ¢n ¢1)
Speway | Lieuld|  yoauo L °L sul] [9ARLL awi | puelteAQ/|eniu] ejeq uiseq-qng
9L/8e/Y0 - 31vd MS AH A3Lvinovo uoijipuoy padojaaaq @ bunsix3 311
BuisinN pslIg SIiH jeluuajual) | INJINdO13aATd 09-61-0¢ - "'ON L03rodd
SHAINIONG ONILTNSNOD NOLLVY.LNIONOD 40 FNIL

"ONI "¥3INYNL 8 NYWHONVE

JVNNYIA NDISId JOVNIVYHA ANV VIHILIND JID0T08AAH




¥ INNOd QYVYANVLS HINIFHIATS

*(199USYION 99G) . % g:p ="y

Aelb papeys £q pajouap pue Zv{001/Shaoe = %A ZLvlooLshyee =5n "aouelsip [aAry) Bulujewal ayy o} saidde Za BE-(NDIZSLO'0=H
£8°0v(5 0us P TIUMoZ="" znvloowshz oz ='a ZnlooLshevl = '90URISIP [9ABJ] JO 193] 00G 1514 Ay} 0] saljdde ta Nat="1

uonenba ay) £q pelejnoes a1e

padojaasg

Bunsixg

9w s1enbs SUO JOAC SLISEq IV

SBINULIDS AYD0RA BLUIL [PARI]

‘'suojjemaies () swn [paes) sy} Jo4

ervsizn i1 e =1

"ONI "H3N¥NL ® NYWHONVYY

1VANVIN NOISTA JOVNIVHA ANV VINE1IND JI90TONAAH

A3d oZL0 a'cl LLL | 0'68ElL 9¢l g ¥9'¥ 80¢ 0e'e g801 'L 00'e 00¢ 6800°0 89'G [98.°0]68 1440
A3d G500 56 L'el (0’595 S'G L'y 12'E 44 00L'L Ges £l 00t o€ 80000 £5°0 |¥06°0] 86 AT
A3d 0500 8¢ 61l 0'0FE gt 'l YiIN 982 00'¢ Qo¢ V'Z T 14 #000°0 8c’0 |$06°0| 86 JWOY
A3d 6EL°0 6'€l 6'¢l 00LL ¢'gl g'G YIN el 050 005 $0L| 050 0Le £000°0 PO j982.0] 68 oA3d
Add G600 68 LTl 0'Cel S'6 9/l YIN L0l 0S¢0 09¢% 6l 00°'s c€e LiQ0'0 89'0 |e8L0| 68 SA3d
A3a 500 ¥'s A" 0'¥0F G 6’} YIN £6°C oL'e 143 g'c 0s'¢ 0L 600070 090 |§8.0]| 68 ¥A3Q
A3d 6LL0 6'L1 6L 0'0FC ¢S5l 2L YIN 0¢e 00°L [1]44 7el L0 0ZL £0100°0 99°0 |981°0) 68 EAZd
A3d 090°0 09 gLl 0'0¥2 0’9 Q'L VIN 98¢ 09°L 091 6'F L'l 08 0L000 290 |982°0]68 ¢A3d
AJC SL0°0 g/ ¢l 0'085 Sl X4 YIN LLE 08l 0iv 0's €€ 0LL SL00°0 60 |S8L°0] 69 LA3IA
uopipuosn padojeasgl
(51 (1) {£1) (o1} {g1) 4] {eL) r4W {L1) o (s} {8 (2) (9) ) ¥ & | (@ {n
(sap) (unw) {upw} )] {uiun () | (sdp (sdy) (%) w {utw) (%) ¢1)] (2w} (seu08)
SHIBWSY By *L °L IViOL U Al A A 3d01s | HIONT1 | 1 | 24078 | HIoNT1 vauv vagy ¥ |ND 9Is3aq
(suiseg paziueqsn) ¢1) {1
Seway | g Lieuld]  oeyp°y °L i L 8wl PUBHBAQ/IERIY| eleq uiseg-qng
9L/8eiy0 - 3lva Ms:Ad Q3LVINITVD uonipuo) padojaasqg B Bunsixg o | E |
BuisinN palIns siiH jeiuusjua) - INJINdOT1IAIA 09-61-0¢C - "ON 1.D3rodd
SHUIANIONT DONILTNSNOD NOILVYLNIONOD 40 JWil




HEC-1 Printouts — Existing Condition
Appendix E

Baughman & Turner, Inc.
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*

*
£
*
*
* RUN DATE
*

FLOOD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1

27APR16 TIME 05:36:38

(HEC-1)

* * F F F ¥ ¥

oRkER kR Rk R AR ARk Rk ARk kA kA kb k ko dkdr

LN

OO, XHXX

L]

LR
L

L]
LI
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p6.0.0.4.4.4 p o504

KEHAHHRK OO
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ddedtdkdkdrdrk bk kbbb kh bk bk kA

U.s8, ARMY CORPS OF ENGINEERS
HYDRCIOGIC ENGINEERING CENTER
609 SECOWD STREET
DAVIS, CALIFORNIA 95616
{916} 756-1104

* * F % b % F
* * & 4 * *

dkkkkkbdkdkkkhrkkhkdhdkkkkdkdbrtrhhrkhhtk

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GES, HEC1DB, AND HECLKW,

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGCRITEM

Cwwo~NHatinP

[

il
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27

28
29

a0
ar
32
33

34
35
36
37

38
39
40
41

LINE

42
43
44

ID.

veesaal

*DIAGRAM

ID
ID
In

JR

HEC-1 INPUT

Centennial Hills Skilled Nursing
Existing Condition

P P - P ——

File N:\Ochoa,Rome-Rilaey\Docs\Eydrology\HECI\EX. hel

5
5
5
PREC

0.54

* kdrdkkhdrkkdrkddrkbddrkhdrkdedr

* Existing Conditions *
* kkdkkhkkdhkhkkikhrkkkkkd

KX

BA
PB
BC
PC
PC
PC
PC
PC
PC
PC
Ls
up

8% Sapd

§LEH Shy¥H SHBA

ON1
. 0054
3.00
0.00

13
19
25.1
49.9
86

98,2

99.8

0.132

ONZ2
0.0008

0.103

CP3
2

ROME
0.0004

0.050

RILEY
0.0008

0.069

CFF1
0.0089

0.222

13
19.7
25.6

59
86.8
98.5
99.9

63

63

98

82

63

300
1.0
5.7 7 8.7
13 13.3 14
19.7 20.1 20.1
27 27.8 28.1
7L 74.4 78.1
87.6 88.8 91
98.7 98.9 99
100
HEC-1 INPUT
..... [ P - N

10.8
14.2
20.4
28.3
81.2
92.6
99.3

12.4
14.8
21.4
29.5
81.9
83.7
99.3

FAGE 1

..... B.......9......10
Ib

13 13 13
15.8 17.2 18.1
22.9 24.1 24.9
32.2 35.2 40.9
83.5 B5.1 B5.6
85 97 97.6
99.4 99.5 99.8
B
B
B

FPAGE 2
FIPSIPO - POV 10



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE {V) ROUTING {--->) DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW

11 ON1

24 . ON2

28 CP3...iiraneans

30 . ROME

34 . RILEY
38 -
42 . CPL.......... e

(*%%) RUNOFF ALSO COMPUTED AT THIS LOCATION
R I LR R T T Ry

* *
*  FLOOD HYDROGRAPH DACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4.1 *
* ¥
* RUN DATE 27APR16 TIME 09:36:38 *
* *
dhkkhkkhkkkhkkk Ak bthkhr bbbkt kA r Rkt riad

Centennial Hills Skilled Nursing
Existing Conditien

File N:\Ochoa.Rome-Riley\Docs\Bydrology\HEC1\EX.hcl

8 Io OUTPUT CONTROL VARIABLES
IFRNT . 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
TR 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER COF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENRT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

Fhhkbhhkhkhkkhtkkkdkkhtkhkhhhhhkkhhdhrrkrkthrd

*

* U.S5. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

*
*

+ % F 4 o 4w

**************t**********t*********i**

ID

DRATNAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET FER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES -
TEMPERATURE DEGREES FAHRENHEIT
JP MOLTI-PLAN OPTION
NFLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.54 1.00
1
PEAK FLOW AND STAGE {EWD-OF-PERIQD) SUMMARY FOR MULTIPLE PLAN-RATIC ECONOMIC COME{ITATIONS
FLOWS IN CUBIC FEET PER SECOMD, AREA IN SQUARE MILES
TIME TO PEAK IN HQOURS
RATIQS APPLIED TQ PRECIPITATION
COPERATION STATION AREM PLAN RATIO 1 RATIO 2
.54 1.00
HIDROGRAPH AT
+ oMl .01 i FLOW 0. 2.
TIME 4.92 3.58

+ ON2 .00 3 FLOW 0. 0.



+

+

+

+

2 COMBINED AT

CP3

HYDROGRAPH AT
ROME

HYDROGRAFH AT
RILEY

HYDRCGRAFH AT
QFF]

2 COMBINED AT

CPl

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

.0l

.00

.00

.01

.01

FLOW
TIME

FLOW
TIME

FLOW
TIME

TIME

FLOW
TIME,

3.
3.75

3.
3.67




HEC-1 Printouts — Interim Condition
Baughman & Turner, Inc. : Appendix F
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*

*
*
* VERSION 4.1
i
*
*

FLOOD HYDRCGRAPH PACKAGE
JUN 1598

RUN DATE 28APR16 TIME 10:36:57

(EEC~-1)

* ok ok ok % % %

Ikdkdkkk bk kbbb h kb dkbkkhkkhhbdktdkrhhkkd

MMM

XOOKAK X0

L]

E ]

Ll

X X
X
X
X
X X

Rt L T T I L T T T T T T T T
U.8. ARMY CORPS OF ENGINEERS
BYDROLOGIC ENGINEERING CENTER

603 SECOND STREET
DAVIS, CALIFORNIA 95616
{916) 756-1104

* o o % K # %
* ok o * * % F

dhkhdkhh Ak rhkk kb hdd bbbk drhhh

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS EECl (JAN 73), HEC1GS, RECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIQR- EAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INFUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN7? 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

KINEMATTIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

VOO &P

[

11
12
13
14
15
16
17
18
19
20
2%
22
23

24
25
26
27

28
29
30
31

32
33

34
35
36
37

38
39
40
41

LINE

42
43
44
45

HEC~1 INPUT FAGE 1
ID....... 1.......2....... K JOPPY . S 5....... BrvureneTuninns [ PR : D, i0
*DIAGRAM
ID
ID Centennial Hillg Skilled Nursing
ID Interim Condition I
D
ID File N:\Ochoa.Rome-Riley\Docs\Hydrology\HEC1\In.hol ID
D
Ir 5 300
I0 5
N 5
JR PREC 0.54 1.0
EE T T TT ST A S ey
* Interim Conditions * *
IR E 22 2 2T SR S e
KK DEV3
BA  .0010
PB 3.00
PC 0.00 2 5.7 7 8.7 10.8 12.4 13 13 13
PC 13 i3 13 13.3 14 14.2 14.8 15.8 17.2 18.1
PC 19 19.7 19.7 20.1 20.1 20.4 21.4 22.9 24.1 24.9
PC 25.1 25.6 27 27.8 28.1 28.3 29.5 32.2 35.2 40.9
PC 49.9 59 71 74.4 78.1 gLr.2 81.9 83.5 85.1 85.6
PC 86 86.8 87.6 88.8 91 92.6 93.7 98 97 97.6
PC 98.2 98.5 98.7 98.9 99 99.3 99.3 99.4 99.5 95.8
PC 95.8 %9.9 100
LS 89
D 0.119
KX RILEY
BA  0.0008
LS 88
uD 0.064
KK OFF1
BA 0.0089
LS 63
D 0.222
KK CP1
HC 3
KK bEV2
BA 0.0010
L8 89
oD 0.060
KK DEV1
BA 0.0015
L3 1)
D 0.075
HEC-~1 INPUT PAGE 2
e - A 3.4l 5. [ IR - PE 9..... .10
KK DEON1
BA 0.0011
LS 77
m 132




INFUT

LINE
No.

11

24

28

32

34

38

42

46

49

51

55

59

46
a7
48

45
50

51
52
53
54

55
56
57
58

59
60
61

KK

AR

SEEH SHEX

B8R

ZZ

DEON2
0.0007
0.235

CP3
5

DEV4
0.0005

0.054

ROME
0.0004

0.050

CF2
2

77

89

98

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V) ROUTING

(.} CONNECTOR

DEV3
B RILEY
CPl............
. DEVZ
CP3.......... .
. DEV4
. Cp2

(—-->) DIVERSION QR PUMP FLOW

(<---) RETURN QOF DIVERTED OR PUMFED FLOW

{***} ROUNOFF ALSO COMPUTED AT THIS LOCATION
LR S e e e T T T I T

*

* K % % W *

dkdkkkkkh kRN Rk A Ak bk kb Ak rkdkhdd

FLOOD HYDROGRAPH PACKAGE
JUN 1558
VERSION 4.1

RUN DATE

8

IO

IT

28AFR16 TIME 10:36:57

{HEC-

*
1)

*
*
*
*
*
*
*

Centennial Hills Skilled Nursing
Interim Condition

File N:\Ochoa.Reme-Riley\Docs\Bydrology\HEC1\TIn.hcl

QUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 0
QSCAL 0.
HYDROGRAPH TIME DATA
NMIN 5
IDATE 1 0
ITIME 0000
nNQ 300
NDDATE 2 0
NDTIME 0055
TCRENT 19

PRINT CONTRCL
BLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIM®

CENTIIRY - MARK

KER Rk hkkk bk drdhhkdkdrkrhkdhhkhhhkdrins

*

* U.5. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

*
*

* % X X X X F

Fhkkobkkkd kb kk Ak bk kb ekt hkdd

ID




CCMPUTATION INTERVAIL .08 HOURS
TOTAL TIME BASE 24.92 BOURS

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 MOLTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO QPTION
RATIOS OF PRECIPITATION
.54 1.00
1
PEAX FLOW AND STAGE (END-OF-PERIOD)} SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOMD, AREA IN SQUARE MILES
TIME TO PERK IN EQURS
RATIOS APPLIED TO PRECIPLTATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.54 1.00
HYDROGRAPH AT
+ PEV3 .00 1 FLOW 1. 2.
TIME 3.58 3.58
HYDROGRAPH AT
+ RILEY .00 1 FLOW 1. 2.
TIME 3.50 3.50
HYDROGRAPH AT
+ OFFL 01 1 FLOW 0. 3.
TIME 4.92 3,75
3 COMBINED AT
+ CP1l .01 1 FLOW 1. 5.
TIME 3.50 3.58
HYDROGRAPH AT
+ DEV2 .00 1 FLOW 1, 2.
TIME 3.50 3.50
HYDROGRAPH AT
+ DEV1 .00 1 FLOW 1. 3.
TIME 3.50 3.50
HYDRCGRAPH AT
+ DEONL .00 1 FLOW 0. 1.
EIME 3.58 3.58
HYDROGRAPH AT
+ DEQNZ2 .00 L FLOW 0. 1,
TIME 3.75 3.67
5 COMBINED AT
+ CP3 .01 1 FLOW 3. io0,
TIME 3.50 3.50
HYDROGRAPH AT
+ DEV4 .00 1 FLOW 1. 2.
TIME 3.50 3.50
HYDROCGRAPE AT
+ RCME 00 1 FLOW 1. 1.
TIME 3.50 3.50
2 COMBINED AT
+ cp2 .00 1 FLOW 1. 3.
TIME 3.50 3.50

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




HEC-1 Printouts — Future (Developed) Condition
Baughman & Turner, Inc. Appendix G
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*
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*
*
* RUN DATE
*

FLOOD HYDROGRAPH PACKAGE

JUN 15998

VERSION 4.1

{HEC-1)

28APR16 TIME 11:00:22

*
*
*
*
*

whddehdekk kb kokdkhdkkd bk bk d kA kk bk ke
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MMM MMM
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XOOOOX XXX
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECCND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* ok X X 4 ¥
]

Fhdkkkdkkhhkdkkhkhkhkhkrhkhhkhkkrh ettt drdtd

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL {JaN 73), HECL1GS, HECIDB, AND HECLKW,

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

PS5:READ TIME SERIES AT DESIREP CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORLTHM

(=" IS W R U V)

[

11
12
13
14
15
16
17
18
19
29
21
22
23

24
25
26
27

28
29
30
31

32
a3

34
35
36
37

38
39
40
41

LINE

42
43
44

HEC-1 INPUT PAGE 1

ID...... P - i B S |- T - ToveauaBoooL, 9......10
*DIAGRM
I
I Centennial Hills Skilled Nursing

1D Futurae Condition in
ID

ID File W:\Ochoa.Reme-Riley\Docs\Hydrology\HECT \dev_ hol ID
ID

IT 5 300

10 5

IN 5
JR PREC 0.54 1.0

d kdkdkbAkRAkkkk bk hkkkhkh

* Future {Developad) Condition *

* Kkdrkkdrdkdedkdhthkhhrkhtdn
KK DEV3
BA  .00LO
FB 3.00
BC Q.00 2 5.7 7 8.7 10.8 12.4 13 13 13
PC 13 13 13 13.3 14 14.2 14.8 i5.8 17.2 18,1
C 19 15.7 19.7 20.1 20.1 20.4 21.4 22.9 24.1 24.9
EC 25.1 25.6 27 27.8 28.1 28.3 29.5 32.2 35.2 40.9
BC 49.9 59 71 74.4 78.1 81.2 81.9 83.5 85.1 B85.86
EC 86 86.8 87.6 85.8 91 52.6 93.7 95 97 97.6
EBC 98.2 98.5 98.7 98,9 59 99.3 99.3 99.4 99.5 99.8
PC 99.8 59.9 100
LY 89
uD 0.119
KK  RILEY
BA 0.0008
LS 98
UD 0.055
KK OFF1
BA 0.0089%
LS :3°]
up 0.126
KK CPl
HC 3
KK DEV2
Ba 0.0010
LS 89
D 0.060
KK BEV1
BA 0.0015
LS 89
uD 0.075

: HEC-1 INPGT PAGE 2
ID.......%..... P T Y S S5..... AP - PP S - J - D .10
KX DEVS
BA 0.0011
LS B9




1

INPUT

LINE
NO.

11

24

28

32

4

38

42

46

49

51

55

59

DEVE
0.0007
0.139

CP3
5

DEV4
¢.0009

0.054

ROME
0.0004

.050

cr2
2

8BS

89

98

SCHEMATIC DIYAGRAM OF STREAM NETWORK

46 KK
a7 BAa
48 up
49 KK
50 HC
51 KK
52 BA
53 Ls
54 uD
55 KK
56 BA
57 ~ LS
58 uD
59 KK
60 HC
61 4
{V} ROUTING
(.) CCONNECTCR
DEV3
. RILEY
CPL.......ouvnn
DEVZ
CP3,,........ N
. DEV4
. cp2

(——->) DIVERSION OR PUMP FLOW

{(<---) RETURN OF DIVERTED OR FUMPED FLOW

(*¥**) RUNOFF ALSO COMPUTED AT THEIS LOCATION
R L Ty T T

*

* % 4 * X *

FLOOD HYDROGRAPH PACKAGE

RUN DATE

JUN 19598

VERSION 4.1

(HEC~1)

28ALR1E TIME 11:00:22

L2222 sl 222 2R3 ST s s s NIRRT IT T

*

*
*
*
*
*
*
*

Centennial Hillg Skilled Nuraing
Futura Condition

File N:\Ochoa.Roma-Riley\Docs\Hydrology\HEC1\dev.hcl

8 IO COUTPUT CONTROL VARIAELES

IFRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

OSCAL 0. HYDROGRAFH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0030 STARTING TIME

NO 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME

hdeddkddrkdrdkd kR ek kdkhdkdkikddkhedddd ik

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 55616
{916) 756-1104

* % * X * F %
* * N % ¥

Twdkkdhdkkk bk bk hdkhktkkkhkdrkkkdrbhkhhk




COMPUTATION INTERVAL .0B HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCEES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
WPLAN 1 NUMEER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.54 1,00
1
PEAK FLOW AND STAGE (END-OF-PERICD) SUMMARY FOR MULTIPFLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CURIC FEET FER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HQURS
RATIOS APPLIED TO PRECIPITATICN
OPERATION STATEION AREA BLAN RATIO 1 RATTO 2
.54 1.00
HYDROGRAPH AT
+ DEV3 .00 1 FLOW 1. 2,
TIME, 3.58 3.58
HYDROGRAPH AT
+ RILEY .00 1 FLOW 1. 2,
TIME 3.50 3.50
HYDROGRAPH AT
+ OFF1 .01 i FLOW 6. 14.
TIME 3.58 3.58
3 COMBINED AT
+ CP1 .01 1 FLOW 7. 17.
TIME 3.58 3.58
HYDROGRAPH AT
+ DEV2 .00 1 FLOW 1. 2.
TIME 3.50 3,50
HYDROGRAPH AT
+ DEV1 .00 1 FLOW 1. 3.
TIME 3.50 3.50
HYDROGRATH AT \
+ DEVS .00 1 FLOW 1. 2.
TIME 3.50 3.50
HYDROGRAPH AT
+ DEV6 .@qo 1 FLOW 0. 1.
TIME 3.58 3.58
5 COMBINED AT
+ CP3 .01 1 FLOW 10, 25.
TIME 3.50 3.50
HYDROGRAFH AT
+ DEV4 .00 1 FLOW 1. 2,
TIME 3.50 3.50
HYDROGRAPH AT
+ ROME .00 1 FLOW 1. 1.
TIME 3.50 3.50
2 COMBINED AT
+ Cr2 .00 1 FLCW 1. 3.
TIME 3.50 3.50

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




Street Capacity Calculations
Baughman & Turner, Inc. Appendix H




Cross Section for Rome HS1 100 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02110  f/ft
Normal Depth 084 1t
Discharge 83.00 ft¥/s

Cross Section Image

2660
25.40
2520
25.00]
2480
2850
24 49
2420

0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 (450 0455 0+80 0455 0470 0+75 0+80
Station

Elevation

Bentley Systems, Inc. Haestad Methods SoB#itie¢ &EderMaster V8i (SELECTseries1) [08.11.01.03]
4/27/2016 1:01:54 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Rome HS1 100 year

"Prqj'_ect Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slape 0.02110  ft/ft
Discharge 83.00 ft¥s

Section Definitions

Station(®) _ Elevation (fi)
0+00 25.49
0+05 25.39
0+12 25.29
0+13 25.29
0+13 24.79
0+14 24.92
0+14 24.96
0+40 25.29
0+66 2461
0+66 2457
0+68 24 .44
0+68 ) 24.94
0+68 24.94
0+75 25.05
0+80 2515

Reughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00, 25.49) (0+05, 25.39) 0.013
(0+05, 25.39) (0+12, 25.29) 0.030
(0+12, 25,29) (0+14, 24.96} 0.013
(0+14, 24,96) (0+686, 24.61) 0.017
{0+686, 24.61) (0+68, 24.84) 0.013
(0+68, 24.94) (0+75, 25.08) 0.030

Bentley Systems, Inc. Haestad Methods SoBditteg FiderMaster Vi (SELECTseries1) [08.11.01.03]
4/27/2016 1:02:36 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3



Worksheet for Rome HS1 100 year

input Défa

Start Station

(0+75, 25.05)

Options

LUrrent Kougnness vveigniea
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Reéults_

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

412712016 1:02:36 PM

~ Ending Station

Paviovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.84
2444 t0 2549 1t

17.49
67.57
0.26
66.35
0.84
0.95
0.00730
4.75
0.35
1.19
163

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.84

0.95

(0+80, 25.15)

Roughness Coefficient :
0.013

Bentley Systems, Inc. Haestad Methods SoBditie¢ EddevMaster V8i (SELECTseries1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 2 of 3



Worksheet for Rome HS1 100 year

GVF Output Data _ |
Channel Slope 0.02110 ft/t
Critical Slope 0.00730 fi/ft

Bentley Systems, Inc. Haestad Methods SoBsidfe¢ EhterMaster V8i (SELECTseries1) [08.11.01.03]
412712016 1:02:36 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3



Cross Section for Rome HS1 10 year

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth

Discharge

Manning Foermula
Normal Depth

0.02110  ft/ft
0.75 1t
50.00 ft¥/s

Cross Section Image

25.60
25.40
2520
2500
24.80 |
2450
24.40

Elevation

2420

0+00 0:05 0+10 0+15 0420 0+25 0+30 0435 0+40 0+45 0+50 0+55 0+50 0+55 0470 0475 0480

Station

Bentley Systems, Inc. Haestad Methods SoBsittie¢ &derMaster V8i (SELECTseries 1) [08.11.01.03]

4/27/2016 1:03:40 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

Worksheet for Rome HS1 10 year

Manning Formula

Normal Depth

Statiq_n (ft)‘

0+00
0+05
0+12
0+13
0+13
0+14
0+14
0+40
0+66
0+66
0+68
0+68
0+68
0+75
0+80

Roughness Segment Definitions

Start Statio_n o

4/2712016 1:03:52 PM

(0+00, 25.49)
(0+05, 25.39)
(0+12, 25.29)
(0+14, 24.96)
(0+66, 24.61)
(0+68, 24.94)

0.02110  firt
50.00 ft%s

Elevation (f)

E_r_lding S_tation

25.49
25.39
25.29
25.29
24.79
24.92
24.96
25.29
24.61
24.57
24,44
24.94
24.94
25.05
25.15

(0+05, 25.39)
(0+12, 25.29)
(0+14, 24.96)
(0466, 24.61)
(0+68, 24.94)
(0+75, 25.05)

_ Roughness Coefficient

0.013
0.030
0.013
0.017
0.013
0.030

Bentley Systems, Inc. Haestad Methods SoBaitieg EbterMaster V8i (SELECTseries1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3



input Data

_ Start Station

(0475, 25.05)

Options
LUITENT KOUWgNNess vveigniea

Method
Open Channe! Weighting Method

Closed Channel 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

MNormal Depth
Critical Depth

Ending Station

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

0.75
24.44 to 25.49
' 1217
57.23
0.21
56.18
0.75
0.84
0.00817
411
0.26
1.02
1.56

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.75

0.84

Worksheet for Rome HS1 10 year

_ Roughness Coefficient

(0+80, 25.15)

fifs
fifs

4/2712016 1:03:52 PM

Page 2

0.013

Bentley Systems, Inc. Haestad Methods SoRditie@ ElderMaster VBi (SELECTseries1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for Rome HS1 10 year

GVF Output Data
Channel Slope 0.02110 Mt
Critical Slope 0.00817  fifit

Bentley Systems, Inc. Haestad Methods SoBdittte@FkderMaster V8i (SELECTseries 1) [08.11.01.03]
4/27/2016 1:03:52 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3
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Cross Section for Riley HS2 100 year(( eveloped)

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02000  ft/ft
Normal Depth 0.38 ft
Discharge 5.00 ft3/s

Cross Section Image

23.20
23.00
22,80 :
2280 .-\\I
22.40 :
22.20°
22.00

Elevation

Station

0+00 0405 010 0+15 0+20 025 0+30 0+35 O+4l

O+d5

Bentley Systems, Inc. Haestad Methods SoReitte¢ FiderMaster V8i (SELECTseries1) [08.11.01.03]

4/27/2016 11:33:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 1



Worksheet for Riley HS2 100 year Developed

Project Descriptio

Friction Method Manning Formula

Solve For Normal Depth

Input Dat

Channel Slope 0.02000 ft/f
Discharge 5.00 ft¥s

Section Definitions

0-+00 22,69
0+05 22,58
0+06 22,59
0+06 22,09
0+07 2222
0+07 22.26
0+25 22.62
0+45 23.00

Roughness Segn{ent Deﬁﬁitions

(0+00, 22.69) (0+07, 22.26) 0.013
(0+07, 22.26) (0+25, 22.62) 0.017
(0+25, 22.62) (0+45, 23.00) 0.035

Lurrent Kougnness vveigniea
Method Pavlovskii's Method

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

MNormal Depth 0.38 ft
Elevation Range 22,09 to 23.00 ft
Flow Area 1.56 ft2

Bentley Systems, Inc. Haestad Methods SolBtotic)erimsMaster V8i (SELECTseries 1) [08.11.01.03]
4/27/2016 11:33:41 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Riley HS2 100 year Developed

Reslilt

Wetted Perimeter 1235 #
Hydraulic Radius 013 ft
Top Width 11.92 f
Normal Depth 0.38 ft
Critical Depth 043 ft
Critical Slope 0.00767 ftfit
Velacity 3.21 fis
Velocity Head 0.16 ft
Specific Energy 0.54 it
Froude Number 1.57

Flow Type Supercritical

Downstream Depth 0.00 1t
Length 0.00
Number Of Steps 0

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity infinity /s
Upstream Velocity Infinity ft/s
Normal Depth 038 ft
Critical Depth 043 fi
Channel Slope 0.02000 ftfit
Critical Slope 0.00767 ftfit

Bentley Systems, Inc. Haestad Methods SolBEntieyefkewMaster V8i (SELECTseries 1) [08.11.01.03]
4/27/2016 11:33:41 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 2 of 2
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Cross Section for Riley HS2 10 year Developed

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

0.02000 ft/ft
025 ft
1.00 ft¥/s

Channel Slope
Normal Depth

Discharge

Cross Section Image

23.20
23.00
2280
22.60 :
22.40
2220
22.00 ]

Elevation

0+00 0405 0+10 0+15 0+20 0425 0430 0+35 0+40 0445
Station

Bentley Systems, Inc. Haestad Methods SoRsdittte¢ EderMaster V8i (SELECTseries1) [08.11.01.03]
4/25/2016 2:28:24 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Riley HS2 10 year Developed

Project Description

Friction Method

Flow Area

Manning Formula

Solve For Normal Depth
Input Data
Channel Slope 0.02000 i/t
Discharge 1.00 ft%s
Section Definitions
. Station (f)  Elevation (ft
0+00 2289
0+05 22.59
0+06 22.59
0+06 22.09
0+07 2222
0+07 22.26
0+25 22.62
0+45 23.00
Roughness Segment Definitions
Start Station Ending Station
(0+00, 22.69) (0+07, 22.26)
(0+07, 22.26) (0+25, 22.62)
(0+25, 22 62) (0+45, 23.00)
Options S
;gg}eorg Kougnness vvelghted Paviovskii's Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Resuits
Normal Depth 025 #t
Elevation Range 22.09to0 23.00 ft
042 #2

_Roughness Coefficient

0.013
0.017
0.035

Bentley Systems, Inc. Haestad Methods SoBditle¢ EberMaster V8i (SELECTseries1) [08.11.01.03]
4{25/2016 2:28:34 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



R‘esyrltg

Wetted Perimeter
Hydrauilic 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

567 ft
0.07 #&
638 ft
025 ft
0.28 ft
0.00876 ft/ft

236 ftfs

0.09

0.33

1.48

Supercritical

0.00
0.00

GVF Oufput Data

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

000

0.00 ft
Infinity  ft/s
Infinity  fi/s

025 ft

028 ft

0.02000  fi/ft
0.00876 ft/ft

4/25/2016 2:28:34 PM

Bentley Systems, Inc. Haestad Methods SoBdhtief EiterMaster V8i (SELECTseries1) [08.11.01.03]
27 Slemons Company Drive Suite 200 W Wateriown, CT 06755 USA +1-203-755-1666 Page 2 of 2
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Cross Section for Riley HS2 100 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02000  fi/ft
Normal Depth 0.55 ft
Discharge 17.00 ft¥/s

Cross Section Image

2320
23.00
22.80 -_
22.60 ]
22.40 |
2220 :
22.00

Elevation

0+00 0405 0+10 0+15 0420 0425 0430 0+35 0+40 D+45
Station

Bentley Systems, Inc. Haestad Methods SoBeittte@ Ederiaster V8i (SELECTseries1) [08.11.01.03]
4/25/2016 1:47:59 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for Riley HS2 100 year

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
ln'put Data
Channel Slope 0.02000 it
Discharge 17.00 ft¥s
Section Definitions
Station () _ Elevation (f
0+00 22.69
0+05 22.59
0+06 22.59
0+06 22.09
0+07 2222
0+07 22.26
0+25 2262
0+45 23.00
Roughness Segment Definitions
StartStation Ending Station
(0+00, 22.69) (0+07, 22.26)
(0+07, 22.26) (0+25, 22.62)
(0+25, 22.62} (0+45, 23.00)
Options
Lurrent Kougnness vveighted
Method Pavlovskii's Method
Open Channel Weighting Method Paviovski’'s Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 055 #
Elevation Range 22.0910 23.00 ft
434 12

Flow Area

Roughness Coefficient

0.013
0.017
0.035

Bentley Systems, Inc. Haestad Methods SoBdidiegEbderMaster V8i (SELECTseries1) [08.11.01.03]
4/25/2016 1:48:10 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1 of

2



B2

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

'_GV'F O_htbut Data
Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope
Critical Slope

4/25/2016 1:48:10 PM

Worksheet for Riley HS2 100 year

23.71
018 ft
23.16 ft
055 ft
062 i
0.00743 i/t
3.92 fifs
024 ft
079 ft
1.60

Supereritical

0.00
0.00

0.00 f#t

0.00 ft
Infinity  f/'s
Infinity ft/s

055

062 ft

0.02000 ftfit
0.00743 ft/ft

Bentley Systems, Inc. Haestad Methods ScBdftleg FiderMaster 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



Fudure

Cross Section for Riley HS2 10 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02000 ft/ft
Normal Depth 0.41 ft
Discharge 7.00 ft¥s

Cross Section Image

23.20

23.00
22.80
22.6Ui
22.40
22.20
22,00

Elevation

0400 0405 oD 0+15 0420 0425 0430 0435 0+40 0445
Station

Bentley Systems, Inc. Haestad Methods SoBditte¢ EderMaster V8i (SELECTseries1) [08.11.01.03]
4/25/2016 1:48:40 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Worksheet for Riley HS2 10 year

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02000  fist
Discharge 7.00 s

Section Definitions

_ Station (ft) S Elevation (ff)
0+00 22.69
0+05 22.59
0406 22.59
0+06 22.09
0+07 2222
0407 22.26
0425 22.62
0+45 23.00

Roughness Segment Definitions

Start Station o ~ Ending Station _ - Roughness Coefficient
(0+00, 22.69) {0+07, 22.26) 0.013
(0+07, 22.26) (0+25, 22.62) 0.017
(0+25, 22.62) {0+45, 23.00) 0.035
Opfiohs o
Lurrent Koughness vveightea
Method Pavlovskii's Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Paviovskii's Method

Results
Normal Depth 041
Elevation Range 22.09 to 23.00 ft

Flow Area 2.02 =

Bentley Systems, Inc. Haestad Methods SoRdidle¢&EnderMaster V8i (SELECTserles1) [08.11.01.03]
4/2512016 1:48:49 FM 27 Siemans Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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Worksheet for Riley HS2 10 year

Results

Wetted Perimeter 1418 ft
Hydraulic Radius 014 ft
Top Width 13.72 fi
Normal Depth 041 ft
Critical Depth 048 ft
Critical Slope 0.00738 ftft
Velocity 347 fifs
Velocity Head 0.19
Specific Energy 0.60
Froude Number 1.60

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0400 ft
Profile Description

Profile Headloss 000 #
Downstream Velogcity Infinity fi/s
Upstream Velocity Infinity  ft/s
Normal Depth 041 ft
Critical Depth 0.48 ft
Channel Slope 0.02000 it
Critical Slope 0.00738 ft/ft

Bentley Systems, Inc. Haestad Methods SoRdidie¢#sderMaster VBI (SELECTseries1) [08.11.01.03]
A4i25/2016 1:48:49 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Project Deséription:

Friction Method Manning Formula

Solve For Normal Depth

Input Datag

Channel Slope 0.02200 /it

Normal Depth 211 ft
428.00 fi¥s

Discharge

2508.00]
2503 50|

\

\

 2508.00] \
|
4

Elevation

2507.50]
2507.00
2506.50]
2506 00

000  0+10  0+20 0430 0440
Station

il

e

i

Bentley Systems, Inc. Haestad Methods SolBtotie}efimwMaster V31 (SELECTseries 1) [08.11.01.03]
4/26/2016 11:01:52 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Works

| e T T A e e
Project.Descripti S

Friction Method Manning Formula
Solve For Normal Depth

Channel Slope 0.02200 fu#t
Discharge 428.00 ft3s
Section Definitions

0+00 2511.50
0+05 2511.00
0+07 2510.00
0+10 2509.00
0+12 2507.00
0+15 2506.00
0+22 2506.10
0+31 2506.00
0+32 2507.00
0+33 2508.00
0+34 _ 2509.00
0+35 : 2510.00
0436 2611.00
0+40 ~ 2511.50
0+45 2510.00

Roughness Segment Definitions

(0+00, 2511.50) {0+40, 2511.50) 0.030
(0+40, 2511.50) (0+45, 2510.00) 0.030

current Kougnness weigntea -
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SolBtintiejeFierMaster V8i (SELECTseries 1) [08.11.01.03]
4/26/2016 10:39:44 AM 27 Stemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-756-1666 Page 1 of 2



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

2506.00 to 2511.50 ft
40.67 fi2
2372 1t
171 ft
2222 ft
211 ft
2.56 ft
0.01119 fuft
1052 fis
172 ft
3.83 it
1.37
Supercritical

Downstream Depth
Length
Number Of Steps

Upstream Depth 000 1t
Profile Description
Profile Headloss 0.00 #t
Downstream Velocity Infinity /s
Upstream Velocity Infinity /s
Normal Depth 211 #
Critical Depth 2.56 it
Channel Slope 0.02200 fi/it
Critical Slope 0.01119 fuft
Bentley Systems, In¢. Haestad Methods SolBtintiajertenMaster V8I {SELECTseries 1) [08.11.01.03]
4/26/2016 10:39:44 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765-1666 Page 2 of 2



Cross Section for Future RCHB-0130

Project Description
Friction Method Manning Formula
Solve For Normal Depth

| I L i
Input Batagiz sk

Roughness Coefficient 0.013
Channel Siope 0.02670 /Mt
Normal Depth 391 #t
Bottom Width 16.00 ft
Discharge 2226.00 fiys
Cre
LY S
3ot %
| 16007 |

¥ proposed Channdd walls will boe (' high, ' B

Bentley Systems, Inc, Haestad Methods SolBtintiegafkenMaster V8i (SELECTseries 1} [08.11.01.03]
442612016 12:51:49 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-202-755-1666 Page 1 of 1



Worksheet for Future RCHB-0130

Projest Descriptio
Friction Method Manning Formula
Solve For Normal Depth

Roughness Coefficient 0.013
Channel Slope 0.02670  ft/ft
Bottom Width 16.00 ft
Discharge 2226.00 ftYs

Normal Depth 391 ft
Flow Area 62,60 ft2
Wetted Perimeter 23.82 ft
Hydraulic Radius 263 it
Top Width 16.00 ft
Critical Depth 8.44 ft
Critical Slope 0.00316 ft/ft
Velocity 35.56 ftls
Velocity Head 19.65 #t
Specific Energy 2356 ft
Froude Number 317

Flow Type Supercritical

Downstream Depth 0.00
Length 0.00 it
Number Of Steps 0

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 1t
Downstream Velocity Infinity  fifs
Upstream Velocity Infinity  fi/s
Normal Depth 391
Critical Depth 844 1t
Channel Slope 0.02670 fift
Critical Slope 0.00316 fifft

Bentley Systems, In¢c, Haestad Methods SolBtintiejdfkesMaster V8i (SELECTserles 1) [08.11.01.03]
4/26/2016 12:52:456 PM 27 Slemons Gompany Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Previous Studies — Technical Drainage Study for Montecito Lifestyle Center (D53186)

Baughman & Turner, Inc. Appendix I
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Montecito Lifestyle Center Date: 37462
Location of Development a) Descriptive Rome and El Capitan to Elkhorn and Durang: .
2] Sact. 2 Twa, 198 Rug. [{13]
Name of Owner:  Montecito Town Center, LLC Assessors Parcel Not 125.20-701.00%,
Contsot Persor Name: James Kelley ) Telegbane No: {707) 228.8183

Firme Primas and Associates Consulting Engineen

Address; 10918, Cimarxon Rd., Ste. A-4 Las Vegas, Nevads 89145

Type of Land DevelopientLand Distucbance Process

Rezoning - Sobdiviston Magp Clearing and Cieading Onhy
Parcel Map Planned Uni Development Other (Picase pecify bolow!
Larga Parcel Map Building Permr ’
1. Total Owaed Land Arca: AL Site: 39 4. Being Developed/Distarbed 39 4/
2 13 a portion or all of the subject property located in a design
FEMA Flood Hazard Area? YES®
3 Ts the propesty bordered or erossed by an existing or praposed Clack Caunt;
Regional Flood Control District Master Planned Facility =] NO
4, Proposed type of development (Residential, Commercial, Bt} Comniercial sabdivisior
5. Approximate upstream land area which drains to the subject site RG+fu
6, Hasthe sitec drainage boen cvaluated in the past YES ]
I yes, please Wentify documentation

1. 1f known, please briefly identify the proposed discharge point{s) of runoff from the sit
Reme Blvd, and Riley Street

8. Briclly describe your proposed schedule for the sabject project
Begin grading November 2003

Submit this form as pant of the sequired drainage study 1o ty
focal entity which has jurisdiction over the sthjeet propesty
‘This form msy provide sufficieat information to acrve as th

Conceptual Dramage Study,
* Review and concarrence of the Clark County Regiona
Flood Conteol District is required
Ravisinn Oatn
Local Enfity Filé Ne
PACE Job Number: 079.01001 ' | STANDARD FORM 1




DS # 3 \."?;Lfg

 DSINDEX:

APN: ___ |35- ag—'-?m.—gs_g\ __

PROJECT: MONTEC ITO LFESTNLE CENTEP

SUBMITTAL . I¥¥  <wbmitial




'Land Development Services

Department of Public Works - . Flood Control Project Engineer
‘ ' Department of Pubfic Works
PSUBECT: Y. ) Draiage SWayfor: . < 7.t7 7| COPIESTON %, 177 =
Montecito Lifestyle Center Montecito Town Center, LLC
“CTOSSiStreats:: | NEC Centennial & El Capitan Primas and Associates
B ELQ;.-‘}'.’:F \Depo\DSMEMOS'DS3186A.DOC Cheri Edelman, P.E., DEVCO
sRarceliNumbers| 125-20-701-001 CCRFCD
:ZoningiACtion: ! CCPW
FEEMAIEIGo 2 YES No X
tPraposédisto YES No X
R S DATE G o, 0 TSE S AREVIEW FEESES
&, > REGEIVED ;|74 éVfEﬁ"ED i R : '*léi;fd-im :ﬁfiﬁ%ﬁﬂ“*‘]
1% Submittal 07126/2002 08/08/2002 Not Accepted $250.00

TOTAL FEES (LDDRS): $250.00

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:

must have Clark County Regional Flood Control District concurrence
must have Clark County Public Works concurrence

1. The Montecito Town Center Master Drainage study must be approved before this study.

2. A meeting with flood control staff was held on 8/07/02 to discuss the Montecito Town Center Master
Drainage study. During that meeting the engineer agreed to provide additional information in the
study. The additional information for Montecito Town Center must be incorporated into this study.
Additional comments to this study may be added based on the revised Master Drainage study.

3. The following comments pertain to the grading plans:

" A, Provide building numbers for alf proposed buildings. (on sheet 4)
B. Label the proposed and future top (on opposite side of the street) of curb grades on all perimeter
streeis.

4. Several points in the grading plan appear to pond. There seems to be a low point in the curb
northeast of building Retail #1 with a curb elevation of 59.51. Another low point is in the valley gutter
on the south side of Retail #1 with a 55.69 finish grade elevation. West of Retail #7 two elevations
are labeled 41.35 and 41.15 creating flat valley gutters. Review and revise the grading plan to
remove all low points that would trap storm and nuisance water. Provide sufficient detail to verify
positive drainage.

5. The interim flow for many of the perimeter streets is above the hack of sidewalk and erosive (or will
be with the revised street flows.) Provide erosion protection for the landscape area in the form of a
stem wall, riprap, or approved alternate as required in the Regional Flood Control District Manual in
section 8904.3. Revise the grading plan and sections accordingly.
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CITY OF- LAS VEGAS y oo | DATED e e
;INTER-QFFICE MEMORAN DUM T2 - [ Maigh 20, 20084
TO: ' FROM: .
Land Development Servuces Albert Sung, P.E.
Department of Public Works Flood Control Pro ngineer
Department of Péblic Works
SUBJECT: __| Drainage Study for: COPIES TO:
Montecito Lifestyle Center Montecito Town Center, LLC
Cross Streets: .| NEC Centennial & El Capitan Primas and Associales
FIEE NO,: | DS3186C Cheri Edelman, P.E., DEVCO
Parcel Number:."| 125-20-701-001 CCRFCD
Zoning Action: ~ cCePw
FEMA Flood.Zone - YES No X
Proposed Storm Drain | YES X No
HISTORY DATE DATE COMMENTS REVIEW FEES Fees Paid

) RECEIVED | REVIEWED GR#
1" Submittal | 07/26/2002 | 08/08/2002 | Not Accepted - $250.00
2™ Submittal | 08/20/2002 | 08/27/2002 | Acceptable in $250.00 $500.00:90350
& Supplement 09/04/02 Concept
3rd Submittal | 03/13/2003 | 03/20/2003 | See Comments $250.00 $250.00:100728
& Supplement | 03/20/2003 Below

TOTAL FEES $750.00 $750.00
{L.DDRS}:

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:

must have Clark County Regional Flood Cantrol District concurrence

must have Ciark County Public Works concurrence

1. The engineer must provide cross seclions and details of the proposed retainingffloodwall at the
southwest comer of the site as shown on Sheet G4. A cross section was provided along El Capitan
Way. Additional cross sections are needed at the Beltway and the site access drive. The floodwal}
must be a minimum of 8-inch CMU, solid grouted to a minimum elevation of 1.74-feet above the top of
ocurb elevations along Ef Capitan. Current Planning must review the wall location at the back of the

sidewalk.

2. The retainingffloodwall is shown as designed by others. The wall design must include the stormwater
flow at the top of the retaining wall and must be approved by the Building Department prior to permit.

3. The Montecito Town Center Master drainage study requires high points in El Capitan south of
Elkhorn and Dorrell, in Frontage south of the Dorrell alignment, and in Deer Springs east of the
Frontage Road. These high points are required to maintain the flow routing assumptions presented
in this study. if improvement plans are submitied without these features then the Montecito Town
Center Master drainage study must be updated.
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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

August 18, 2003

Pn ) N

TO:

Land Development Services
Department of Public Works

FROM:

Greg McDerma{
Flood Control Project\Manager
Department of Public Works

SUBJECT:

{ Drainage Study for:
Montecito Lifestyle Center

COPIES TO:

Montecite Town Center, LLC

Cross Streets: |

NEC Centennial & El Capitan

Primas and Associates .

FILE NO.: [ DS3186D

Bart Anderson, P.E., DEVCO

Parcel Number;

125-20-701-001

Zoning Action:

FEMA Flood Zone YES No X
Proposed Storm Drain | YES X No
HISTORY DATE DATE COMMENTS REVIEW FEES Fees Paid
RECEIVED | REVIEWED GR #
1% Submittal | 07/26/2002 | 08/08/2002 Not Accepted $250.00

2™ Submittal | 08/20/2002 | 08/27/2002 Acceptable in $250.00 $500.00:90350
& Supplement 09/04/02 Concept
3rd Submittal | 03/13/2003 | 03/20/2003 See Comments $250.00 $250.00:100728
& Supplement | 03/20/2003 Below
4% Submittal | 08/12/2003 [ 08/18/2003 See Comments

Below

TOTAL FEES $750.00 $7560.00
{LDDRS):

SUPPLEMENTAL INFORMATION TO REMOVE FLOOD BERMS ALONG RILEY & ROME

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:

must have Clark County Regional Flood Control District concurrence

must have Clark County Public Works concurrence

The supplement to remove the berms along Riley Street and Rome Boulevard is accepted without
conditions; however, the following conditions from March 20, 2003 memorandum will remain until

satisfied.

1. The engineer must provide cross sections and details of the proposed retaining/floodwall at the
southwest corner of the site as shown on Sheet G4. A cross section was provided along El Capitan
Way. Additional cross sections are needed at the Beltway and the site access drive. The floodwall
must be a minimum of 8-inch'CMU, solid grouted to a minimum elevation of 1.74-fest above the top of
curk elevations along El Capitan. Current Planning must review the wall location at the back of the

sidewalk.

2. The retaining/floodwall is shown as designed by others. The wall design must include the stormwater
flow at the top of the retaining wall and must be approved by the Building Department prior to permit.



CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM Septembermf%’f
TO: FROM: [\ %6
Land Development Services Albert Sung, P.E.
Department of Public Works ' Flood Control Project Engineer
. Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Montecito Lifestyle Center — Update for Pad 9 Primas and Associates
Cross Streets: [ NEC Centenniaf Bivd. & El Capitan Way | Montecito Town Center, LLC
FILE NO.: | F:\Depot\DSMEMOS\DS3186E .doc Bart Anderson, P.E., BEVCO
Parce! Number: § 125-20-701-001 .
Zoning Action:
FEMA Fiood Zone YES No X
Proposed Storm Drain | YES X No
HISTORY DATE DATE COMMENTS REVIEW Fees Paid
RECEIVED | REVIEWED FEES Tm. #
1* Submittal | 7/26/2002 8/8/2002 Not Accepted $250.00 —
2" Submittal | 8/20/2002 | 8/27/2002 Acceptable in Concept | $250.00 80350: $250
& Supplement 9/4/2002

3% Submittal | 3/13/2003 | 3/20/2003 See Comments Below $250.00 100728; $250
& Supplement | 3/20/2003

4" Submittal | 8/12/2003 | 8/18/2003 Accepted N/C N/C
5™ Submittal | 8/24/2004 | 9/20/2004 See Comments Below $100.00 8526: $100
81712004
TOTAL FEES (LDDRS): | $850.00 | Balance: $250
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:

must have Clark County Regional Flood Control District concurrence

" 1. Provide waterproofing membrane at the west building wall of Pad 8. Provide a section across the west
wall to show as such on the grading plan.

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 Amendment and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas
reserves the right o require additional conditions andfor submission and acceptance of a
complete drainage study update prior to further construction of a project.

END OF REMARKS T/R/S: T19S/RE0E/2D
JWB/PBJ/ays AREA G20
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6. The engineer r'nust provide a table on the grading plans that shows a quantity estimate of all private
flood control improvements such as solid grouted stem wall, protection berm andior riprap. The
private flood control improvements must be bonded and inspected.

7. Review the driveway hump elevations. If the intent is to keep offsite storm water from entering the
site, then the driveways must be elevated at the flow line 1o six inches above the street water surface
elevation. if the intent is to pass offsite water through the site then provide calculations to quantify the
amount of storm water to be passed through the site and provide drainage easements through the
site along the flow path. Label all such drainage easements as “Public drainage easement to be
privately maintained” on the grading plan.

8. Revise the sireet sections provided to.show existing grade and proposed improvements, The
sections as presented do not represent what condition will exist in the areas labeled “future.”

9. This drainage study assumes that the project will be constructed in one phase.” If improvement plans
are submitted to break the project into separate phases, a drainage study update will be requnred for
each phase addressing the interim condition.

10. 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 lstter justifying the grade difference to Matt Pinjuv [Tel: (702} 229-6793] at the
CLV Current Planning Division. A representative from this division will promptly reply with the Current
Planning approval or comment. Please provide a Current Planning approval with the next submittal.

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

12, This site is adjacent to the ongoing Clark County Western Beltway Project. The engineer must
coordinate with Clark County Public Works Department and incorporate any concerns for boundary
conditions along the Northern Beltway. CCPW concurrence is required prior to final acceptance of the
study.

END OF REMARKS : TIRIS:  19S/60E/20
Jwa | - AREA G20

i3



Montecito Lifestyle Center — Technical Drainage Study 7125/02
SECTION 1.0 - INTRODUCTION

' 1.1  Location and Description

Montecito Lifestyle Center is situated in the northwest portion of the Las Vegas
Valley; the proposed Montecito Lifestyle Center is located at the southeast cormer
of Deer Springs Way and El Capitan Way (sce Figure 1-1, Vicinity Map). The
property’s assessor’s parcel number is 125-20-701-001 and is located in Section
20, Township 19 South, Range 60 East M.D.M.,, and City of Las Vegas, Clark
County, Nevada. Deer Springs Way, Rome Boulevard, Riley Street and El
Capitan Way bound it on the north, south, east and west, respectively. It consists
of approximately 39 acres of vacant land, which is intended for commercial and
residential use.

]

'

*

'

| l
.

1.2 Objective

The intent of this study is to address existing and proposed drainage conditions

_ that may have significant impact to the proposed Montecito Lifestyle Center for
the 100-year and 10-year storm event. It will identify any drainage issues that
may pose a problem to the site and will address mitigation measures to perpetuate
flows through or around the site. This report will also address regional and local
storm drain systems that are proposed adjacent to or within the site.

i

1.3  Existing Site Conditions

Currently contributing watersheds surrounding the project are rural in nature with
. the éxception of the Spinnaker at Town Center, currently under construction,
= ' located northwest of the subject site. The natural terrain through the site is
. generally uniform with a slope between 2% and 3 %. The surface runoff
l generally flows from northwest to southeast. These runoffs are currently being
Bl conveyed by existing washes that are flowing across the site, which ultimately

discharge to Durango Road and RHB 0066.

1.4  CCRFCD Criteria Master Plan Information

Figure 1-2, CCRFCD Master Plan Update depicts the location of the site with
respect to the Clark County Regional Flood Control District (CCRFCD) Master
Plan Facilities taken from the “1996 Flood Control Master Plan Update Las
Vegas Valley™. Currently the master planned regional channel located to the
south of the site is partially improved, meaning that the channel has been graded
and culverts are in place underneath El Capitan Way just north of the I-215

’ Beltway. This channel is labeled only as a secondary facility.

Primas and Associates Consulting Engineers




Montecito Lifestyle Center — Technical Drainage Study . 7/25/02

1.5

1.6

Northwest Neighborhood Master Plan Information

There are two proposed local pipeline facilities adjacent to the site, The first is
along the El Capitan Way alignment and is described as being a 36" pipe having
1% slope, while the other is along the Deer Springs Way alignment and is
described as a 24" pipe having 2.5% slope.

In addition, Figure 2-3, Northwest Neighborhood Master Plan shows a
regional facility labeled “RCHB 0066”. Based on the construction plan for the
“WB/NB Segment Las Vegas Beltway ~ El Capitan to Jones” prepared by VTN,
the channel west of El Capitan is described as earthen channel 4-ft deep, 5-ft wide
bottom width and having 2:1 side slope. It then transitions into a2 6’x16” box
cualvert under El Capitan and finally transitioning again to an earthen channel 5-ft
deep, 10-ft wide bottom width and having 2:1 side slope east of El Capitan.

FEMA Floodplain Information

The floodplain information for Montecito Lifestyle Center can be found on the
Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map for
Clark County, Nevada, Commiunity-Panel Numbers 32003C1745 D. The
published date of the Flood Insurance Rate Map is August 16, 1995. Refer to
Figure 1-3, FEMA Map for the FEMA Flood Zones in the vicinity of the project
site. The site is located in Zone X. Zone X is defined by FEMA as: “Areas
determined to be outside of the 500-year floodplain.” Due to classification of this
proposed site, no submittal to FEMA will be necessary.

SECTION 2.0 - HYDROLOGIC ANALYSIS

2.1

The hydrologic methodology used to compute storm water runoff for Montecito
Lifestyle Center is the Modified Rational Formula. This method of analysis is in
conformance with the CCRFCD Drainage Design Manual Section 304.3, The
Spinnaker at Town Center interim condition HEC-1 (SCS Unit or Kinematic
Wave) results are algebraically added to the results obtained from the Rational
Method and used as offsite flows. Supporting documentation for the Rational
Method Formula is included in Appendix A.

Referenced Studies

The “City of Las Vegas Northwest Neighborhood Study, Revised September
1999” and the “Clark County Regional Flood Cantrol District Master Plan
Update, 1996 are used and referenced in this report.

In addition, the previously approved “Technical Hydrology Study for Spinnaker
at Town Center” by Tetra Tech is referenced as well. In general, this study
accepts the findings concluded in the reports mentioned above. Any deviations

Primas and Associates Consulting Engineers



Montecito Lifestvle Center — Technical Drainage Stucy ' 7/25/02

22

mentioned in this report from the listed report above, will be addressed and
supported.

Existing Drainage Conditions

OFFSITE: :

For the existing drainage conditions, the approved drainage study for Spinnaker at
Town Center was utilized. Spinnaker’s interim flows were used as a portion of
offsite flows impacting the site’s western and northem boundaries. Figure 2-1,
Existing Drainage Condition Map, illustrates offsite runoff impacting the
subject site. At concentration point CP1, the flow impacting the site is Q10/Qyo0 of
9750 cfs, CP2 Q1o/Quoo of 15/48 cfs, CP3 Q1o/Qigp is 11/35 cfs, and CP4 of
Qio/Quoo is 13/63 cfs respectively.

Existing Drainage Condition Offsite and Total Flow at West Edge of Site,

Basin/Combination Point Label | Area (acres) Quo (cfs) | Qroo(cfs)
QOFl - . 19.5 5 20
OF2 17 5 17
OF3 15 4 15
OF4 : 13.6 4 14
CP1 (Sum of QOF1 & EXOF38 N/A 9 50
CP2 (Sum of CF2 & PT5) N/A 15 48
CP3 (Sum of OF3 & PT6) N/A 11 35
CP4 {Sum of CP1 & OF4) N/A 13 63
ONSITE:

Existing runoff generated by the site is currently being conveyed across the site in
an east/southeast direction by existing natural washes, which ultimately discharge
to Durango Road, east of the site. Flow is then conveyed south to RCHB 0066.
The table below shows the runoff produced by the onsite basins and the total flow
at the edge of the site.

Existing Drainage Condition Onsite and Total Flow at East Edge of Site.

Basin/Combination Point Labe] Area {acres) Qig (efs) | Quap (cfs)
ON1 16.32 4 16
ON2 ) 9.96 3 10
ON3 0.67 0 1

ONd 13.14 4 13
CP5 (Sum of CP3 & ON3) N/A 11 36
CP6 (Sum of CP2 & ON2) N/A 17 58
CP7 (Sum of CP1 & ON1) N/A 14 66
CP8 (Sum of CP4 & ON4) N/A 17 76

4
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Montecito Lifestyle Center — Technical Drainage Study
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23  Interim Drainage Conditions

CFFSITE:

In the interim drainage condition, Spinnaker’s interim runoff is used. From
Spinnaker, the interim condition discharge locations designated as (PT5, PT6 and

EXOF3B), illustrated on Figure 2-1 and produced the following results:

Interim Offsite Flows from Spinnaker

Basin Qo (cfs) Qoo
{cfs)
PTS* 10 31
PrE* 7 20
EXOF3B* 4 30

* Gathered from the Spinnaker Development (Excerpts included in A ppendix D)

The interim flows from Spinnaker were then algebraically added to the Rational
Method Formula. Resuits determined from the offsite basins for Montecito
Lifestyle Center are listed below:

Madified Rational Method: G = kCIA

K = 0.5Local factor

o = _2.2inmr

i100 = 4 Qinfwr
Basin Aroa (ac) C10  C100_ Qyo (cfs) Qg (cfs)
QOF1 19.5 0.25 0.50 5 20
QF2 17 0.25 0.50 5 17
QF3 15 0.25 0.50 4 15
OF4 13.6 0.25 0.50 4 14

As aresult, the total offsite flows impacting the proposed Montecito Lifestyle

Center are:
Concentration
Foint Qg (cfs) Qqeg {CTS)
CP1 9 50
CP2 15 48
cP3 11 35
CP4 13 63

Offsite runoff from basins OF1 and EXOF3B are combined at CP1 generating
Q100=30 cfs and Q;¢=9 cfs that impacts El Capitan Way, which is then combined

with runoff from OF4 at CP4 resulting in Q0063 cfs and Q=13 cfs.

Concentration points CP2 and CP3 both impact the Deer Springs Way roadway

alignment. CP2 and CP3 generated Q,00=48 ¢fs/Qo=15 cfs and Qp0=35

cfs/Qno=1 1 cfs, respectively.

Primas and Associates Consulting Engineers
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To convey the runoff at concentration CP1 and CP4, a temporary swale will need
to be installed on the west half street of E] Capitan Way from existing wash, at
CP1, to the discharge location at the regional facility. Runoff from CP2 and CP3
can be conveyed along the north half street of Deer Springs Way where a
temporary swale will also be installed discharging east of the site at OUTI, into
an existing wash placing it back to its historic flow path.

ONSITE:
Figure 2-2, Interim Drainage Condition Map, illustrates onsite drainage basin
breakdown and the table below sumrnarizes the flow generated by each basin:

Area (ac) Cio Cigo Quefs) [ Qroolcfs)
ON1 C 6,71 0.75 0.83 5 11
ON2 0.63 0.90 0.93 1 i
ON3 6.16 0.75 0.83 5 10
ON4 8.15 0.75 0.83 7 14
ON35 7.06 0.75 0.83 6 12
ON6 6.99 0.75 0.83 5 11
ON7 0.40 ~ 0690 0.93 0.5 1
ON3 0.60 0.80 0.93 1 1
ON9 1.56 0.90 0.93 2 4
ON10 2.00 0.90 0.93 3 4
ONSITE BASIN ROUTING:

Runoff from ON1 and ONZ are combined in Riley Street at QUT?2 and flow south
on Riley to OUT3. Flow from ON3 and ON8 discharges onto Riley Street and
combines with OUT2 at QUT3. Runoff from ONS and QN6 are conveyed to
Rome Boulevard and combined at OUTS. Runoff from ON4 and ON7 is
combined at the corner of Riley and Rome where is combines with the other
discharge points at QUT4; these flows are then discharged into an existing natural
channel adjacent to the intersection of Rome and Riley. All onsite-generated
runoff will outfall into existing washes where it will discharge into RCHB 0066.
The table below shows ali combined flows. Discharge point OUT4, for Interim
Drainage Conditions, is the same as CP8 for Existing Drainage Conditions; the
flow at this point in existing conditions is greater than the flow in interim
therefore there is no increase in flow at this point to down stream property.

Concentration | Combined Basins Qio(cfs) Qoo (cfs)
Point
OUT1 CP2 & CP3 & ON9 28 86
OUT2 ON1 & ON2 6 i2
QUT3 ON3, 8, OUT2 12 24
OUT5 ONS5 & ON6 11 23
OUT4 QUT3, 5, 0N4, 7 30 A0

Primas and Associates Consulting Engineers
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Interim Drainage Facilities
Two temporary diversion channels are proposed with this development, A

diversion channel will be installed within EI Capitan right-of-way, and the other
will be installed within Deer Springs Way right-of-way.

The El Capitan channel will convey a flow of 63 cfs in the Interim Drainage
Condition. As future development occurs to the west of the site within Montecito.
Town Center, the El Capitan diversion channel will convey more offsite flow.
The channel has been designed with 2.5 ft of freeboard to allow more flow to
enter the channel, as it will be extended to the north to protect future
developments within Montecito Town Center. This diversion channel will
discharge into RCHB 0066 at iis intersection with El Capitan. Currently a box
culvert with a concrete trapezoid to rectangular transition structure exists at the
intersection of El Capitan and RCHB 0066. We are proposing to discharge the
diversion channel into the transition structure. Erosion protection will be
provided at the outlet of the diversion channel. Flowmaster output shows that the
velocity at nommal depth is only 4.46 fps; this will require no lining for the

. majority of the channel. As the channel outfalls into RCHB 0066 the velocity
will increase and riprap will be required to mitigate erosion at the edge of RCHB
0066. Grouted riprap will be provided for the last fifteen feet of channel as it
outfalls into the transition structure, .

The Deer Springs Diversion channel will be designed to handle 83 cfs for the
interim Condition. This channel will not be needed once development north of
Montecito Lifestyle Center occurs. This channel will discharge into natural
channels at the east end of the site. From there flows will head east onto
Durango, where they wiil be collected and discharged into RCHB 0066.

24  Ultimate Drainage Condition

OFFSITE:
For the Ultimate Drainage Condition, the CLV-NNS was utilized in determining
offsite flows that will impact the site. The CLV-NNS shows that there is one
location where flows will impact the subject site. A flow split occurs at the
intersection of El Capitan and Deer Springs Way. In the 100-year storm event 62
cfs are proposed to cross El Capitan and flow down Deer Springs Way; 39 cfs are
proposed as surface flow in El Capitan at this point with 32 ¢fs flowing in
proposed storm drain system. Further down El Capitan a 100-year surface flow of
128 cfs and a storm drain flow of 66 cfs are proposed at the intersection of E!
Capitan and Clark County 215 where the system will discharge into RCHR 0066.

Ultimate Offsite Flows
Lecation Quo{cfs) Qoo (cfs) Qo (cfs) Qoo (cfs)
Sarface Surface System System
Ei Capitan & | 0-El Capitan 39-E} Capitan 32-El Capitan | 32-El Capitan
Deer Springs | 0-Deer Springs | 62-Deer Springs | 0-Deer Springs | 0-Deer Springs
El Capitan. 0 128 66 66

Primas and Assocjates Consulting Engineers
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These flows are adequately handled in the rights-of-way of the streets with a
portion of the flow intercepted by the storm system.

ONSTTE:

The Ultimate Onsite Drainage Condition produces the same amount of runoff as
the Interim Drainage Coundition. These flows will be handled in the same manner
as interim flows. All flows produced by the site are discharged to Riley Street’
and Rome Boulevard, Both Riley Street and Rome Boulevard will have full street
improvements in the Ultimate Drainage Condition. Flow on Riley Street will
flow south to Rome Boulevard. These flows will continue east in Rome
Boulevard where a portion of the flow will be picked up by a future storm drain,
Their ultimate destination remains RCHB 0066 where storm drains and surface
flow will discharge. '

Street Flow Calculations

Street flow calculations we performed using Flowmaster Software. Two
conditions were analyzed. In Interim Drainage Conditions roadside swales will
divert all flows away from El Capitan Way and Deer Springs Way; the only flow
that will impact these streets will be the rain that falls directly on them. Sub-
basins were delineated and flows were calculated for El Capitan and Deer
Springs.

In Ultimate Drainage Conditions the CLV-NNS was used to determine the flows
in both El Capitan Way and Deer Springs Way.

Flowmaster software was used to perform normal depth calculations based on
Manning’s equation. Flowmaster results are included in Appendix B. The tables
below sumnmarize the street flow for the 100-year and 10-year water depth,
velocity, and depth times velocity (DxV) results for interim and uitimate drainage
conditions. Per the CCRFCD manual, the maximum allowed DxV for the 100-
year storm event is eight and the maximum DxV for the 10-year storm event is
six; other criteria for maximum depth and dry lane criteria are also considered.
As shown in the tables below, all the DxV values are well below the maximum
values for both the 100-year and 10-year storm events. Flow spread in the 10-
year storm event for El Capitan Way and Deer Springs Way does not inundate
interior lanes; the ten year dry lane criteria is met and the depth of flow is less
than 1-ft for both major streets. El Capitan Way cross-sections are G and H.
Deer Springs Way cross-sections are B and F. The cross section locations and
identifications can be found on Figure 2-2.

Primas and Associates Consulting Engineers
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Street Flow Summary Interim Conditions

Cross Section | Qyg0, Qu: | Vice, | Vi, | Diog, Die, Dxv DxV
Identification cfs cfs fos | fps ft ft = | (100-yr) | (10-yr)

.Section A 11 6 38513311 024 Q.19 0.924 0.63
Section B’ 12 6 2121169 | 034 0.27 0.72 (.46
Section C 14 7 573 | 4821 032 0.24 1.83 1.16
Section D 11 5 255 1209 029 022 | - 074 0.46
Section E' 3 2 309 12791 020 | 017 0.62 0.47
Section F' 3 2 309 1 279 | 020 0.17 0.62 0.47
Section G' 4 2 3051257 023 | 018 0.70 0.46
Section H' 4 2 3.05 | 257 | 0.23 0.18 0.70 0.46
Section I 60 30 608 | 483 | 0.67 0.54 4.07 2.61
Section J 60 30 459|376 | 074 0.60 340 2.26

T Offsite runoff is contained within the temporary swales.
Street Flow Suinmary Ultimate Conditions

Cross Section ng, Qm, Voo, Vio, D]oo, D, DxV Dxv
Identification cfy Cfs fps | fps | fi ft (100-yr} | (10-y1)
Section A 11 6 385 | 331 | 024 0.19 0.92 0.63
Section B 12 6 212 ) 1.69 | 034 0.27 0.72 046
Section C 14 7 573 | 4821 032 0.24 1.83 i.16
Section D 11 5 2551 209! 029 0.22 0.74 0.46
Section E 62 4 508 | 2.82 | 0.53 0.21 2.69 0.59
Section F 24 4 508 | 282 053 0.21 2.69 0.59
Section G 128 4 556 | 2.57 | 0.66 0.18 3.67 046
Section H 128 4 556 | 2.57 1 0.66 0.18 3.67 0.46
Section I 60 30 6.08 | 483 | 0.67 0.54 4,07 2.61
Section J 60 30 469 | 376 | 074 | 0.60 3.40 2.26

2.6  Proposed Drainage Facilities

In accordance with the Northwest Neighborhood Master Plan, this development
will install half street improvements for Deer Springs, El Capitan, Rome and
Riley, including the local pipelines identified in the master plan. Approximately
700-If of 24-inch pipe will be installed on Deer Springs Way. Capped inlets will
be provided at the west and east curb returns of the second entry along Deer
Springs Way and the west curb return at the intersection of Deer Springs Way and

Riley Street.

Along El Capitan Way, half street improvements will be provided. Currently
there are a number of Special Improvement Districts (SID) in planning for El
Capitan Way. These SID’s propose a 10-yr storm drain for El Capitan Way.

Funds will be provided for this SID for the installation of the proposed storm
drain system if it has not been constructed already.

Primas and Associates Consulting Engineers
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Temporary trapezoidal swales along the north and west side of Deer Springs Way
and El Capitan Way, respectively will be provided to capture and convey interim
flows from offsite basins. Along Deer Springs, a 15-ft wide earthen lined channel
will be provided having a 3-ft wide bottom depth and 3:1 side slopes. Along El
Capitan Way, a 30-ft wide earthen lined channel will be provided having a 5-ft
wide bottom, 4-ft depth and 3:1 side slopes. An easement and/or right-of-way
must be acquired prior to constructing the temporary swale in El Capitan; right-

* of-way is currently available in Deer Springs Way as the property north of

Montecito Lifestyles Center is under the same ownership.

The 13-ft wide channel along Deer Springs will discharge its flows into the
existing wash located east of Riley Street, while the 30-ft wide channel along El
Capitan Way will discharge into the regional facility south of the site.

Although the storm drainpipe will not be.utilized in the interim condition, a pipe
capacity calculation was performed using Flowmaster utilizing the preliminary
pipe slopes outlined in the master plan. The table below summarizes the
capacities for each pipe and the Flowmaster results are included in Appendix C.

Pipe Capacity Summary .
Size (in) Slope (ft/f) Capacity (cfs)
30 0.017 54

Deer Springs Way storm drain plan and profile are shown with the grading plans.
The storm drain is to be extended in the future, and has been stubbed out to accept
flows form the north side of Deer Springs Way. Manholes are spaced per
minimum spacing guidelines from the HCDDM at 400-ft or less. Manholes are
aiso placed where laterals are proposed to connect to main line. Type C drop
inlets are utilized at the previously mentioned curb locations. Inlet size
calculations are shown in Appendix B. Storm drain hydraulic grade line is shown
on the profile drawings; a standard form 6 analysis was performed to show that
the HGL would be at least 1 foot below the street surface. Standard Form 6 can
be seen in Appendix B. The HGL is below the street throughout the length of the
storm drain. 30” and 24” HDPE pipe is used. This storm drain will adequately
convey a design flow of 38 cfs; design flow of 38 cfs is used to keep the water
surface in Deer Springs Way below the top of curb in ultimate conditions.

10
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SECTION 3.0 - CONCLUSION

The recommendation of this drainage study for the proposed Montecito Lifestyle
Center is to install a stormn drain in the El Capitan Way and Deer Springs Way
alignment. The proposed storm drain system in El Capitan alignment will include
a 36-inch storm drain and a 24-inch storm drain in the Deer Springs alignment. In
addition, during the interim condition, temporary trapezoidal swale will be
provided along the north and west side of Deer Springs Way and E] Capitan Way,
respectively.

This study complies with the policy required by the City of Las Vegas and the
Clark County Regional Flood Control District. All hydrofogic and hydraulic
design within the project development will adhere to the requirements of these
agencies. The drainage plan will convey onsite runoff development and will not
significantly impact downstream properties.

11
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1 INTRODUCTION

1.1 Study Overview and Purpose

This study is intended to serve as a technical hydrology study for approximately 20 acres of land
to be developed as the Richmond American residential subdivision Brookside..

1.2 Location

" The Brookside site is located within the southeast quarter (SEL/4) of Section 20, Township 19 South,

Range 60 East, Mount Diablo Meridian, Clark County Nevada. The site is located at the southeast cormner
of the intersection of Deer Springs Way and Riley Street (see Figure |, Vicinity Map).

1.3  Existing Site Description

The site is 20.88 acres of undeveloped land in poor hydrologic condition. The area slopes generally to
the east.  The site is surrounded by residential subdivisions and undeveloped land.

1.4 CCRFCD Master Plan Information

As shown on Figure F4 of the Flood Control Master Plan Update of the Las Vegas Valley (MPU)
(Reference #1), the site is not located adjacent to any existing or proposed Regional Flood Control
facilities (see Figure 2).

Figure H4 of the MPU indicates that the site lies within hydrologic sub-basin NWBC6-C (see Figure 3,
Hydrologic Sub-Basins).

1.5 FEMA Flood Plain Information

A review of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Community-Pane] Number 32003C1745 E, cffective date September 27, 2002 (Reference #3), indicates
the site is located within a FEMA Zone 'X’. Zone *X’ is described by FEMA as an area outside of the
500-year floodplain (see Figure 4, Flood Insurance Rate Map).

1.6 Previous Drainage Stadies

There are no site specific drainage studies that have been approved. However, there are drainage studies
in the surrounding area that have been approved, which have provided the design for the perimeter streets
and storm drain facilities. The following plans have been provided in Appendix A, as reference material,
for the perimeter streets:

» Riley Street- Montecito at Town Center South by Primas & Associates
* Rome Boulevard- Montecito Town Center South by Primas & Associates
» Montecito Parkway- Montecito Parkway Improvements by PBS&]
* Deer Springs Way- Montecito Town Center East by Primas & Assaciates
- Tetra Tech, Inc. 1 (702) 242-4200
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2  METHODOLOGY
2.1 Compliance with Regulations

This study complies with the standards set forth within the Clark County Regional Flood Control
District’s (CCRFCD) Hydrologic and Druinage Design Manual and the City of Las Vegas drainage
requirements. ’

2.2 Hydrologic Criteria
2.2.3  Rainfull Criteria

The site is located outside of the McCarran Airport Rainfall Area. The 10 and 100 year, 6 hour
duration, rainfall amounts were obtained from Figures 503 and 506 of the CCRFCD Flood
Control Manual. The adjusted precipitution values for the 10 and 100 year storms are 1.61 and
2.86 inches, respectively (see Appendix B).

The walershed encompasses less than 8-square iniles, therefore a Storm Distribution Number
thres (SDN #3) was used for the HEC-1 model.

2.2.2  Runoff Computations _

The U. S. Army Corps of Engineers HEC-] flood hydrograph package was used to determine the
peak runoff generated during the 100- and 10-year, 6-hour storm events. The HEC-1 computer
model simulates the surface runoff response of a given watershed to rainfall. The HEC-I
program represents the watershed as an interconnected system of hydraulic components. Each
component represents an aspect of the rainfall runoff process within a portion of the watershed,
The smaller portion is referred to as a sub-basin. The computed hydrographs from each sub-
basin are then combined at appropriate locations to obtain the final discharge hydrograph.

The SCS curve number method was wsed to determine the infiltration rates for the drainage
bagins. The soil groups for the existing project site were determined using the 2002 MPU (see
Figare 5, Existing Busins). The site and off-site basins are located within Hydrologic Soil Group
B. Curve numbers were selected from Table 602 of the CCRFCD Manual for sach drainage
basin and are summarized in Tuble 1, Drainage Basin Parameters. Curve number calculations
are located in Appendix C.

Lag Time T\, is defined as the time measured from the centroid of effective rainfall to the peak of
the outflow hydrograph. It is a mecasure of the watershed’s response time, and is a coherent
property (o basin length, slope, roughness characteristics, and fand use. The lag-times for this
study were estimated by calculating the drainage basins’ time of concentration, T¢. The time of
concentration consists of two components, the initial overland flow time, i, and the gutter or
channel flow time, t;, The equation for the time of concentration is Te = & + t,. The equation for
lag time is Ty = 0.6Te. Lag times were calculated using Standard Form 4 of the CCRFCD
Manual. Calculations are located in the appendices with the HEC-1 models.

Tetra Tech, Inc. 2 (702) 242-4200
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Table 1. Drainage Basin Parameters

BASIN | AREA BASIN CN . -LAG

- " (acres} | . DESCRIPTION {hr)
EXISTING BASINS

EXONIL 20.94 | Desert Shrub-Poor Hydrologic Condition | 77 0.3393
EXQF! 18.28 | Desert Shrub-Poor Hydrologic Condition | 77 0.5486
DEON1 4,43 Residential- less than 6,000 sqft lots 92 0.1047
DEQON? 377 Residential- less than 6,000 sgft lots 92 0.1053
DEQON3 1.98 Residential- less than 6,000 sqft lots 92 0.0958
DEON4 5.87 Residential- less than 6,000 sqft lots 92 0.1134
DEON3 1.23 Residential- less than 6,000 sqft lots 92 0.0926
DEONG6 3.06 Residential- less than 6,000 sqft lots 98 0.0813
DEON7 .59 Residential- less than 6,000 sqft lots 03 0.0548

3 EXISTING DRAINAGE CONDITIONS
3.1  Existing Offsite Prainage Description

The offsite basin is undeveloped. The offsite flows in EXOF! include a base flow defined by the
approved Spinnaker at Town Center drainage study prepared by Tetra Tech. A base flow of 46
cfs for the Q10 and 320 cfs for the Q100 has been referenced from PT4 from within this study
and has been applied to EXOF1. A reference figure from this study is included and can be found
in Appendix D.

Offsite flows in Deer Springs Way, Riley Street, and Rome Boulevard have been defined by the
approved Montecito Lifestyle Center drainage study prepared by Primas & Associates. These
flows are shown on Figure 5, Existing Basins. A reference figurc from this study is included in
Appendix A.

3.2  Existing Onsite Drainage Description

The site was analyzed as on¢ basin (see Figure 5, Existing Basins). Flows from this basin
discharge to the east.

The HEC-! analysis and Standard Form 4 for the existing drainage conditions are located in
Appendix E. Table 2 summarizes the runoff amounts.

l DEVELOPED BASINS

| l
H
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'
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Table 2. Existing Basin Runoff Amounts

- BASIN/ CONCENTRATION POINT | AREA | 10-YEAR FLOW | 100-YEAR FLOW
. o ' (acres) (efs) (cf)
EXOF} 18.28 49 333
EXON]I 20.94 5 19

4 DEVELOPED DRAINAGE CONDITIONS

4.1 Interim Brainage Conditions

The interim drainage condition model is a developed site with existing off-site drainage basins.

Developed On-site drainage basins are delineated on Figute 6, Interim Drainage Conditions. A
high point has been provided on Riley Street near the intersection of Deer Springs Way in order
to restrict the Deet Springs flows from traveling down Riley Street. A flow-split calculation,
based upon the Pima County flowsplit methodology, has been provided to show how much of
this flow is diverted 1o Montecito Parkway and how much will remain in Deer Springs (see

Appendix F).

The HEC-1 analysis, Standard Form 4, and flowsplit calculations for the interim drainage
conditions are located in Appendix F. Table 3 suinmarizes the runoff amounts.

Table 3. Inter

SINVACONCHROINIE Y QN e
DEON{ 12
DEON2 1o

DEON3 6

DEON4 15
DEONS 89
DEONG 10
DEON7 62
EXOF1 333
PT1 22
PT2 21
PT3 105
PT4 420
PT5 146
PT6 251

Tetra Tech, Inc. 4 {702} 242-4200
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4.2 Future Drainage Conditions

Off-site flows for the future drainage conditions within Deer Springs Way are referenced from
the Montecito at Town Center East drainage study by Primas and Associates, which provided the
design of the existing storm drain in Deer Springs Way (see Appendix A for a reference figure).
Per the Ultimate Conditions drainage figure for Montecito at Town Center East, there are 76 and
218 cfs in Deer Springs for the 10 and [00 year storms, respectively. The existing storm drain in
Deer Springs Way will capture the 10 year storm and has been incorporated into the HEC-1
model.

Per the Interim Drainage Conditions and Ultimate Drainage Conditions figures for Montecito
Lifestyle Center, the flows in Riley Street and Rome Boulevard will not change from the interim
condition. The 10 and 100 year flows of 30 and 60 cfs in Rome Boulevard have been entered
into the future condition HEC-1 model as a base flow in basin DEON7. The referenced figures
are located in Appendix A. A series of existing drop inlets along Rome Boulevard will capture
the 10 year storm by the time flows reach concentration point PT3. Flows diverted info the storm
drain have been incorporated into the HEC-1 model.

The HEC-1 analysis and flowsplit calculations for the Deer Springs / Montecito intersection for
the future drainage conditions are located in Appendix G. The future condition HEC-1 model is
illustrated with Figure 7, Future Drainage Conditions.

S ARBA AGres Dia(et

443 5 12

3.77 5 10

1.98 3 6

5.87 7 15
DEQNS5 1.23 78 221
DEONS$ 3.06 6 10
DEON7 59 i 62
PT] - 10 22
P12 - 10 21
PT3 - 21 105
P15 - 6 43
PTG - 27 168
PTEA - 0 ' 115

Tetra Tech. Inc. 5 (702) 242-4200 !
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5 PROPOSED DRAINAGE FACILITIES

5.1 Street Capacities

Street capacities were calculated based on the interim drainage condition model, which
represents the worst case street flows. Table 4 summarizes the street capacities. Calculations are
located in Appendix H.

Table 4. Street Capacities

%S't'i-"&é*t’?fjjé“ /G 007 D4 6D 1 0/
1 Verona 510 271.32 4.5/515 1.22/1.65
2 Calla Lily Drive 3/6 JA36/42 | 2.31/2.94 | .83/1.23
3 Calla Lily Drive 510 39/48 2.86/3.23 | 1.12/1.55
4 Calla Lily Byive 510 .31/.38 2.87/3.82 .89/1.38
5 Amaryllis Hills 34 26/.31 2.98/3.39 A7/1.05
8 Gloriosa Brive 715 .36/.43 2.59/3.28 87141
7 Deer Springs Way 77/420 .62/99 | 6,09/10.15 | 3.78/10.05
8 Montecito Parkway 34/146 .54/.80 4071572 | 2.20/4.58
9 Rome Boulevard 51/105 .55/.68 5.72/6.43 | 3.15/4.37
10 Riley Street 512 .38/.49 3.27/3.80 | 1.24/1.86
iR Riley Stroet 12724 .49/.60 3.79/4.16 | 1.86/2.50
12 Driveway 10/21 26134 | 294/3.54 | .76/1.20
13 Rome Boulevard 41/84 .56/.69 4.31/484 | 2.41/3.34
14 Deer Springs Way 30/88 47/65 | 5.30/8.24 | 2.49/4.06

Street capacity calculation section 11 shows that the flows discharged by the Montecito Lifestyle

.Center are contained on the west half of Riley Street.

5.2 Drainage Easements

Two drainage easements have been provided. The first easement is located at the southeast
corner of the site and will provided drainage from flows conveyed to concentration point PT2.
The second easement is located at the southwest comner of the site and will provide drainage for
flows generated by basin DEON2. Hydraulic calculations for the easements are located in
Appendix [,

5.3 Drop Inlets

There are existing drop inlets on Deer Springs Way and Rome Boulevard, designed to pick up 10
year flows. Figure 8, Drop Inlet Locations, shows the locations of the existing and proposed
drop inlets. According to the Montecito at Town Center East Ultimate Conditions figure (see
Appendix A) 56 and 186 cfs impacts the site at the northwest comer. The Montecito at Town
Center East shest PP1 (see Appendix A) indicates that the inlet on the north side of the street
intercepts 53 cfs. This infet has been labeled as DI#7 on Figure 8. An additional inlet has been
added on the south side of the street (DI#2 on Figure 8) to intercept the remaining 3 ¢fs.

‘Tetra Tech, Inc. 6 (702) 242-4260
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The existing drop inlet at the northwest comer of the Deer Springs / Montecito intersection
(DI#6) was designed to capture 14 cfs. DI#1 is proposed and will capture the {0 year storm
overflow from DH#6 and flows from basin DEONS.

Existing drop inlets #4 and #5 in Rome Boulevard each have a capacity to capture 30.5 and 27.5
cfs, respectively (see reference material in Appendix A). These two existing inlets will capture

Ahe eatire 10 year flow generated by basin DEON1 and the 10 year flow of 30 cfs at the Riley

Street / Rome Boulevard intersection, which was determined by the Montecito Lifestyle Center.
It is assumed that inlets #4 and #5 will each capture half of the total 10 year flow at the Riley
Street / Rome Boulevard intersection, which is 17.5 cfs per inlet.

D3 is an existing inlet at the northwest comer of the Riley Street / Rome Boulevard
wtersection. 'This inlet has a capacity of 29 cfs and will capture flows generated by basins
DEON2, DEON3, DEON4, DEON6 and DEON?7.

Drop inlet capacity calculations for drop inlets 1,2, and 3 are located in Appendix J.

6 CONCLUSIONS

The following recommendations are provided to facilitate safety, both public and private, for the
proposed residential development.,

L Elevate the finished floors to a minimum of twice the depth of flow up to 18 inches above the
adjacent street flowline to prevent inundation by the 100-year, 6-hour storm event.

2 Construct all proposed street and gutter improvements to allow proper conveyance of
stormwater. '
3 Provide drop inlets along Deer Springs Way to collect 10 year storm flows,

7 REFERENCES

L 2002 CCRFCD Flood Control Master Plan, Post, Buckley, Schuh, and Jernigan, fne. and VTN
Nevada, 1996.

2. Flood Insurance Rate Map, Community 32003C2150 E, effective date September 27, 2002, Clark
County, Nevada.

3. CCRFCD Hydrologic Criteria and Drainage Design Manual, WRC Engineering, 1990.
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CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM sune 1, 2084 4
TO: FROM: /'
Land Development Services Albert Sung, ¥.E.
Department of Public Warks Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
. Brookside ~ Stockpile Permit Tetra Tech, Inc.
Cross Streets: | SWC Moniecito Pkwy & Deer Springs Way | Richmond American
File Number: F:\Depot\DSMemos\DS3476C.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-20-701-002 & 125-20-711-001 Marv Stine, CLV Engineering Design
-1 Zoning Action;
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID
RECEIVED | REVIEWED FEES G.R. No.
15 Submittal | 12/31/2003 | 1/15/2004 Not Approved $400.00 | 116867: $400
2" Submittal | 2/13/2004 | 2/27/2004 Approved $400.00 | 119499; $400
37 Submittal 513 & 6/112004 See Comments Below $100.00 | 125046; $100
512712004
TOTAL FEES (L.DDRS): $900.00 —
REMARKS:

3™ Submittal: Stockpile Permit Only
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
concuirence.

Note: All land surface area disturbances over 1 acre require a storm water discharge permit issued by the Nevada Division
of Environmental Protection (NDEP). A phased construction unit in a contiguous subdivision is considered under
construction until all stripped or disturbed surface areas have been cavered by paving, building construction or planting. A
storm water discharge permit application and associated information may be downloaded from the web site;

http:/iwww state.nv.usindep/bwpelstormQ1. him

Projects that disturb more than one acre of land must submit to NDEP a "Notice of Intent” for inclusion under Storm Water
Permit No. NVR 100000 along with the appropriate filling fee.

NOTE: Any future changes o the proposed design {or design assumptions) as outlined in the approved drainage
study and attached prefiminary grading plan which affect drainage must be addressed in a Drainage Study
Amendment and accepted by the City of Las Vegas Flood Control Section. Additionally, conditional
acceptance of a drainage study is valid for a period of one (1) year. If the proposed construction has not been
completed in that time period, the City of Las Vegas reserves the right to require additional conditions and/or
submission and acceptance of a complete drainage study update prior to further construction of a project.

END OF REMARKS TIR/S: T19S/RG0E/20 -
ays ' AREA G20
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Previous Studies — Technical Drainage Study for Sun Devil Auto (DS4422)
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Techmcal Dramage Study

June 2010

Prepared for: w {
J & N Development C %@ W"’Q_
1830 East Elliot Road
Tempe, Arizona 85284
(480) 491-6651

Prepared By:
LOCHSA ENGINEERING
6345 South Jones Boulevard
Suite 100
Las Vegas, Nevada 89118
(702) 365-9312



Name of Development; Stun Devil Auto

HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Date: June 24, 2010

b) Section: 20

Lacation of Development:  a) Descriptive {Cross Streets) North/South: Juliano Road

East/West; Rome Boulevard
. Township: 19 South

Range: 60 East

¢) APN ; 125-20-801-005

Name of Owner: Isaiah 54 17, LLC. Clo J & R Developments

Telephone No.:_(480) 491-6651

Fax No.: {480} 491-6663  E-Mail Address: ioel.higginbotham@sundevilauto.com

Address: 1830 East Elliot Road, Tempe, Arizona 85284

Contact Person-Name: _Stanley Ckey Amadi

Telephone No.: (702) 365-9312

* E-Mail Address: stanley@lochsa.com

Firm: Lochsa Engineering

Fax No.: (702) 365-9317

Address: 6345 South Jones Boulevard, Suite 100, Las Vegas, Nevada 89118

Type of Land Development/Land Disturbance Process:

Rezoning

1 | subdivision Map Clearing and Grading Only

"E Parcel Map

£l
[ Planned Unit Development i1 | Other (Please specify balow)

71 | Large Parcel Map

Bl | Building Permit

1.Total Owned Land Area: At Site; 0.35 +/- Actes

2.1s z partion or all of the subject property located in a designated FEMA Flood Hazard Area?

3.1s the property bordered or crassed by an existing or proposed Clark County Regional flaad
Control District Master Planned Facility?

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

5. Appraximate upstream land area which drains to the subject site: 3.75 Square Mile Conveyed.in the Beltway Channel {RCHB 0151)

6. Has the site drainage been evaluated in the past? [ YEs ] No

Being Developed/Disturbed:_0-60 +/- Acres

] Yes** [X] No

Xl Yes** (] No

if ves, please identify documentation:

7.1f known, please briefly identify the proposed discharge paint{s) of runoff from the site: T0 Rome Boulevard through the Driveways

8. Briefly describe your proposed schedule for the subject project;: ASAP

-‘Ehh

)
-
B > Submit this form as part of the required drainage study to the local entity which has jurisdiction over
—ﬂ?- the subject property. This form may provide sufficient infarmation to serve as the Conceptual Drainage
@ % 2, Study '
; g A .
BUYM. % e
. = ¥ Y i i1
ORI = New Required Field

**Review and concurrence of the Clark County Regional Flood Contro) District Js required.

pooll WAL R Revision Date’

<, £

o &
Ko, 14510 0
L A

. atrzs a—

Engineer's Seal Local Entity File No.
REFERENCE: STANDARD FORM 1
Updated 05/01/2008




Land Deve

ént Sﬁféumce
Department of Public Works

lopm

"

E
Flood Control Proje&‘l Engineer
Department of Public Works

DTarage Save

Sun Auto

COPIES 707

SWC of Rome Boulevard & Juliano Road

Lochsa Engineering’
Isaiah 54: 17, LLC

F:\Depot\DSMemos\DS4422D.doc

Bart Anderson, P.E., DevCo

| 125-20-801-005 & 125-20-802-003 CCRFCD
A ZON-36949; SUP-36950; SDR-36953; CCPW
| VAR-36954; MOD-36955; VAC-37100 & .
| VAR-37101
7 werEl YES NO X
_,.__ rain={ YES NO X
RYES. DATES eSS v 7 COMMENT Sir 57 | REVIEY
S e WRECEIVED - {REVIEWED e e
6/28/2010 | 7/8/2010 Not Approved $
WSubmiﬁaI 71222010 8/5/2010 Conditional Approval $400.00 | 149467 $400
CCRFCD (39 | 8/23/2010 9/1/2010 Concurrence Recv'd N/C N/C
CCPW & 10/12/2010 | 10/12/2010 Concurrence Recv'd N/C N/C
Notarized Letter .
Recv'd {4™)
TOTAL FEES (LDDRS): | $800.00 —
REMARKS:

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

: K_“ must be resubmitted or supplemented including the following:

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

: is conditionally approved subject to Clark County Department of Public Works
3% concurrence.

1. Per previous Comment #8, the notarized addendum and the original “Grant of Reciprocal
Easements for Parcel No.s 125-20-801-005 and 125-20-802-003" must be recorded with the Clark
Caunty Recorder Office prior to the finat approvat of the improvement plans.

2. VAC-37100, a petition to vacate portions of Rome Boulevard and Juliano Road adjacent to the
subject site shall be approved and recorded prior to the issuance of any permits.

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 Amendment and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete drainage
study update prior to further construction of a project.



Land Development Servnces
Department of Public Works

'} Albert Sung, P&
Flood Contro! Pfoject Engmeer

Department of Publlc Works

FSUBJEGTY: -+ *Draingge Study for: 4,7 %282 COPIESTOL 74
Sun Auto Lochsa Engmeenng
1 SWC of Rome Boulevard & Juliano Read | lsaiah 54: 17, LLC
12| F:ADepot\DSMemos\DS4422B.doc _ | Bart Anderson, P.E., DevCo
erti 125-20-801-005 & 125-20-802-003 ' CCRFCD
; ) ZON-36949; SUP-36950; SDR-36953; CCPW
%Y VAR-36954; MOD-36955; VAC-37100 &
VA R-37101
S NO X
NO- X

s COMMENTS 0 -+ I REVIEWE T A FEES PAID.:
: “""21 : ) > - o i T .:{- .'\‘f ;?ﬂ%‘g?"b ?‘E‘;‘;l ‘)FEES éﬁ é;rransat:tloné l
1’“ Submlttal 6/28!2010 7/8!2010 Not Approved $400.00 147569: $400
2™ Submittal | 7/22/2010 8/5/2010 See Comments Below $400.00 | 149467: 5400

TOTAL FEES (LDDRS): | $800.00 |

REMARKS:
The Dramage Study for the subject pro;ect 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.

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

. This drainage study is acceptable in concept; however, Cily of Las Vegas will not formally accept the
study until the Clark County Regional Flood Control District (CCRFCD) has issued a letter of
concurence. The Engineer should contact the CCRFCD to confim that they have begun their review.

. The site is alse adjacent to the existing Clark County Beltway project. The engineer must coordinate
with Clark County Department of Public Works (CCPW) and incorporate any concerns for boundary
canditions along the southem border of the development. CCPW concurrence is required prior to
the final acceptance of the study.

. Per previous Comment #5, the proposed building must be flood protected to the interim flows in the
Beltway Channel. Provide typical cross section at the southwest building wall to verify whether there
is any flood wall (such as concrete wall ar 8”-CMU solid grouted wall) proposed at the property line.
The last submittal had not provided any sections to prove as such. This must be addressed prior to
the final approvatl of the drainage study.

. Per previous Comment #7, a copy of the notarized letter of permission from the property owner to
the east aliowing offsite grading must be provided to City of Las Vegas Flood Control Sect:on prior
to final acceptance of the drainage study.



5. Per previous Comment #8, the notarized addendum and the original “Grant of Reciprocal
Easements for Parcel No.s 125-20-801-005 and 125-20-802-003" must be recorded with the Clark
County Recorder Office prior to the final approval of the improvement plans.

6. VAC-37100, a petition to vacate portions of Rome Boulevard and Juliano Road adjacent to the
subject site shall be approved and recorded prior to the issuance of any permits.

NOTE: Please be advised that all iand 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/ibwpc/storm01.htm or call (775) 687-9429.

END OF REMARKS T/IR/S: T18S/R60E/20
ays AREA G-20



Land Developmen Se
Department of Public Works

SUBUECT:. 7] Bdinacs Sy a7

Sun Auto

Lochsa Englneenng

SWC of Rome Boulevard & Juliano Road

isaiah 54:

17, LLC

| F\Depot\DSMemos\DS4422C.doc

Bart Anderson, P.E., DevCo

i+ 125-20-801-005 & 125-20-802-003

CCRFCD

! VAR-371 01

:‘-, ZON-36949; SUP-36950; SDR-36953;
VAR-36954; MOD-36955; VAC-37100 &

CCPwW

; ;IfEES PAID*”
p -ransactlon‘#?f

Ty

7% Submlttal

~6/28/2010

71812010

Not Ap;;roved

K $4oo 00

147569: $400
2™ Submittal | 7/22/2010 8/5/2010 Conditional Approval $400.00 | 149467: $400
CCRFCD 8/23/2010 9/1/2010 Concurrence Recv'd N/C N/C
TOTAL FEES (LDDRS): | $800.00 meen
REMARKS:

The Dramage 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 Fiood Control District
3] concurrence.

‘.: is conditionally approved subject to Clark County Department of Public Works
<1 cohcurrence.

1. The site is adjacent to the existing Clark County Beltway project. The engineer must coordinate with
Clark County Department of Public Works (CCPW) and incorporate any concems for boundary
conditions along the southem border of the development. CCPW concurrence is required prior to
the final acceptance of the study.

2. Per previous Comment #5, the proposed huilding must be flood protected to the interim flows in the
Beftway Channel, Provide typical cross section at the southwest building wall to verify whether there
is any flood wall (such as concrete wali or 8™-CMU solid grouted wall) proposed at the property line.
The last submittal had not provided any sections to prove as such. This must be addressed prior to

the final approval of the drainage study.

3. Per pfevious Comment #7, a copy of the notarized letter of permission from the property owner to
the east allowing offsite grading must be provided to City of Las Vegas Flood Control Section prior

to final acceptance of the drainage study.
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1. GENERAL LOCATION AND DEVELOPMENT i)ESCRIPTION
1.1  Purpose

Lochsa Engineering has been retained by J&N DBA Sun Devil Auto Service to 'p.rovide a
technic;tl drainage study. for the proposed Sun Devil Auto Service Shop to be_; located at the cul-de-
sac and/or knuckle en‘d of Rome Boulevard, directly n.orth of the Las Vegas Beltway (CC-215)
westbound off ramp to Durango Drive. The existing site is currently undeveloped and genera‘lly
consists of the characteristic desert vegetation. The purpose of this study is to provide a detailed
analyses of the existing hydrology of the site and the offsi;e basins im;Sacting the site as well as
recommend a drainagt; plan for the proposed development. This study will also address half street
improvements of the perimeter streets and construction of any required flood control :facilities that
may be required to protect the site.
1.2 . Location of Property

The site is located directly north of the Las Vegas Beltway, between b@go Drive z;nd
Riley Street. Rome Boulevard provides access to the site and terminates in a cul-de-sac at the
entrance to the site. The site is bordered by an undeveloped parcel to the east, while the existing’
Montecito Lifestyle Center is directly north of th site. The Las Vegas Beltway (NDOT) right-of-way
forms the southern property line of the site. Although, the ultimate Beltway Improver;lents have not
been constructed édjacent to the site, there is an existing riprap lined trapezoidal channel within the

NDOT right-of-way adjacent to the site that conveys offsite flows away from the site. Likewise, the

. existing Montecito Lifestyle Center directly north protécts the site from any flows in Durango Drive,
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and also drains away from the site.

The site occupies a pottion of the Southern Half (S 1/2) of the Southeast Quarter (SE1/4) of
Section 20, Township 19 South, Range 60 East, of the M.D.M,, in the Cit_y Las Vegas, an
unincorporated portion of Clark County, Nevada. The project site consists of one parcel identified .
by the Assessor’s Parcel Numbers (APN) 125-2.0-80' 1 -005_ . Pleas;a refer to the copy of the APN Map
provided in the appendix. The Vicinity Map (Figure 1) which indicates the location of the-'site in
rela_tion to other surrounding streets is also provided in Appendix.

1.3 Description of Property

The project parcel is area of approximately 0.35 acres of undeveloped land with characteristic

- desert vegetation. The site generally slopes to east at approximately 2.70% and the portion adjacent

to Rome Boule\;ard appears to have been partially grubbed or rough graded.

A review of the current 2008- F qud Controi Master Plan Update (Reference 2), Figure H-13,
and the Natural Resources Conservation Service (NRCS) Web Soil Survey 2.0 (Reference 3) indicate
that the site and its local offsite basins fall within an area mainiy consisting of the hydrologic soil
group B. Soil group B is defined as soils with “Moderate Infiltration Rate and Moderately Low
Runoff Potential”. The Curve Numbers {CN) for the existing and developeci conditions have been

determined from Table 602 of the CCRFCD Hydrologic Criteria and Drainage Design Manual.
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2. DRAINAGE DESCRIPTION
2.1  Existing Drainage Conditions

Inthe 2008 Flood Control Master Plan Update for the Las Vegas Valley, the entire valley was
hydrologically divided into ten watersheds and each wa*ershed was further subdivided into subareas.
The site falls within subbasin NWB6C-6 in the Northern Las Vegas Wash Watershed as analyzed
in the CCRFCD Master Plan Update (Reference 2). The site is also located within a‘portion of -
subbasin GDZSBCS analyzed in the “City of Las Vegas Northwest Neighborhood Study Phase 27
by prepared by Post Buckley Schuh &Jernigan (Referex.lce 5). Review of the Existing Drainage
Conditions Map (Figure E-1) from Reference 5 indicates that approximately 58 cfs and 258 cfs will
be conveyed east alo.ng Rome Boulevard adjacent to the site. However, significant upstream
improvements have occurred which now routes flows along El Capitan Way (now the new Durango
Drive alignment) to the Beltway Channel adjacent to the site. Thus, majority of the offsite flows no
longer directly impact the site from the west as Rome Boulevard does no; intersect Durango Drive
(formerly El Capitan Way) but terminates in a cul-de-sac at the northeast corner of the site.

A, Offsite Drainage

The location and size ofthe project parcel provides comy;lete protection from localized offsite
flows due to the existing surrounding improvements and no adjacent roadway that conveys flows to
the site. However, a pqrtion of the existing Montecito Lifestyle Centc-',_r discharges into the existing
Rome Boulevard cul-de-sac adjacent to the site. A review of the “Technical Drainage Study for

Montecito Lifestyle Center” (DS #3186; Reference 6) prepared by Primas and Associates, indicates
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that the portions of the Montecito Lifestyle Center site that discharges into the cul-de-sac were
analyzed as basins ONS {10/16 cfs) and ON6 (9/15 cfs). These basins will algebraically combine
to apbroximately 19 cfs and 31 cfs for the 10-year and 100_—year,‘6-hour stlorms respectively. The
combined runoff flows around the cul-de-sac and eventually continues east along Rome; Boulevard '
downstream of the Sun Devil Auto Service site.

Other offsite flows in the vicinity of the site are generally convey_ed east within the existing
CCRFCD riprap channel along the Las Veéas Beltway (CC-ﬁl 5) right-of-way adjacent to the site.
A review of the CCRFCD Master Plan Update indicates that ﬁlere e'u:e three main upstream facilities
that contribute runoff to the riprap channel. Two of the l;pstream'facilities are regional (CCRFCD)
which includes the existing outfall system (RCBC 0000 and 0002) for the 76 ac-ft 1’f*‘ort Apache
Detention basin (RCBC 0004) anci the proposed Rancho Road System-Beltway (RCHB 0227, 0250,
and 0295). The third facility is the local City of Las Vegas St;ﬁn Drain System in the new Durango
Drive (formerly El Capitan Way) that discharges into the CCRFCD Culvert (RCHB 0171)
underneath EI Capitan Way as add.ressed in the plans for “Durango Drivé Impfovements 215 to
US95” by VTN Nevada (Reference 7). The ultimate flows from all the three upstream storm drain
systems are intended to. be conveyed along the Beltway Channel and Culvert (RCHB 0175)
underneath E]l Capitan Way through the portion of the Beltway Channel (RCHB 0151) adjacent to
the site. Although, portions of the main channel (RCHB 0171, 0175 and 0198) have been installed,

the upstream system (RCHB 0227, 0250, and 0295) which collects majority of the intended flows

(=1,402 cfs) are yet to be constructed. Thus, the exisﬁng flows currently conveyed in the Beli'."way
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Channel adjacent to the site only consists of the runoff (=222 cfs) from the Fort Apache Detention
outfall, and the flows (5 196 cfs) discharging into the chanﬁel thrt.)ugh the City of Las Vggas Storm
Drain in El Capitan Way. These flows algebraically combines to be approximately 418 cfs during
a 100-year, 6-hour storm event. Although, a review of the 2000 Improvement Plans for Northern
Segment Las Vegas Beltway from El Capitan to Jones Boulevard prepared by Parsons Transportation
Group and VTN Nevada (Reference 8), indicates that the existing condition 100-year flows in the
Beltway Channel adjacent to the site is a;;proximately 258 cfs. The Beltway l;nprovement Plans also
indicate that the Water Surface Elevations (WSE) in the channel adjacent to the site ranges from
approximately 2544.50; t02534.0". A revised normal depth analysisof the existing Beltway Channel
adjacent to the site has beep provided based on the estimated 100-year flow of approximately 418
cfs. The analysis indicates a WSE of approximately 2540.20'. The channel bank finished grade
elevations at the cross-section locatio;1 is appn.)xima.tely 2545', which indicates that the flows in the

channel are contained with adequate freeboard. Thus, the existing site is adequately protected from

 the exiting offsite flows conveyed by the adjacent Beltway Channel.

B. Onsite Drainage
The site in its existing condition generally consists of the characteristic desert vegetation, and

has been analyzed as one drainage basin labeled NX1 (<1/1 cfs). Runoff from NX1 sheet flows

northeast through the adjaéent parcel (APN: 125-20-802-003), and eventually discharges into Rome

Boulevard. A portion of this adjacent parcel (=0.25 acres), is currently being developed with the

subject project to provide a shared access between both parcels per the agreement of the two parcel
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owners. Therefore, the subject onsite basin NX1 is anajyzed to consist of éﬁproximateiy 0.60 acres.
Pleas_e refer to the appendix for the ﬁﬁsﬁng Condition Onsite Drainage Map (Sheet ﬁRI) provided.
2.2 Interim Prainage Condition |

A, Offsite Drainage

For the interim condition, the offsite drainage pa&ems will remains as already described in |
the existing condition. Upstream flows are routed into fhe Beltway Channel adjacent to _fhe sité, and
the flows in the channel will maintain the hydraulic characteristic already described in the existing
condition. Likewise, the flows in Rome Boﬁlevard adjacent to the site will consist of the runoff from
basins ON5 tlﬁl 16 cis) and ON6 (9/15 cfs) in addition to the flows discharging into the cul-de-ééc
from tlie developed Sun Devil Auto silte {basin ND1 (1/2 cfs)}. These basins will algebraically
combine to approximately 20 cfs and 33 cfs for the 1.(}-yearaqd 100-year, 6-hour storms respectively.
The combined runoff will generally flow around the cul-de-sac and .eventuaily continues east aloné
Rome Boulevard downstream of“ the site. Thus, the only change in the quantity of offsite flows wﬂl
result from the development of the site which an increase of approximately 1 cfs c{uring the 100-year
storm event {compare NX1 (<1/1 cfs) to ND1 (1/2 cfs)}.

B. Onsite Drainaée

The site'will be developed to consist of a proposed building with surrounding' parking lots
and drive aisles 'i.n ﬁe interim condition. The develo.ped site has been analyzed as one drainage basin
labeled ND1 (1/2 cfs). Runoff from basin ND1 will discharge into Rome Boulevard cul«-de-sac

through the proposed dnveways to combine with the other offsite flows in the street. The onsite
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~ drainage basin have been depicted on the Developed Condition Onsite Drainage Map (Sheet DR2)

provided in the appendix.
2.3 Future Drainage Céndition

A. Offsite Drainage

For the future condition, since no offsite basins directly impacts the site in both the existing
and interim conditions, no future condition offsite flows are expected to impact the site ‘directly.
Thus, the surface flows in Rome Boulevard cul-de-sac will remain approximately 20 cfs and 3;3 cfs
during the 10-year and 100-year, 6-hour storms respectively as already described and addressed for
the interim condition. |

Howéver, a review of Figure F-1 of the‘ City of Las Vegas Northwest Neighborhood Study

(Reference 5) indicates that the regional offsite flows to be conveyed in the Beltway Channel

- adjacent to the site will be approximafely 558 cfs and 1,663 cfs, during the 10-year and IOG—year, 6-

hour storms respectively. Likewise, the CCRFCD Master Plan Update for the Las Vegas Valley
(Reference 2) indicates that the future 100-year flows to be conveyed in the adjacent Beltway
Channel will be approximately 1,888 cfs. The 'channel ‘is identified as RCHB 0151 in the CCRFCD

Master Plan Up.date and will consist of concrete with a 16' wide bottom, 7.0'.deep and a 0:1 side
slope (i.e. rectangular). It will be approximately 1,255 feet long and will be constructed at a 2.65%
bed slope. A normal depth FlowMaster analfsisrof the future channel section indicates a flow depth
of3.50-feetand a velocity of 33.69 feet per second. ;This implies that the future channel dimensions

and geometric parémeters will contain and convey the expected 100-yce;r flows with adequate

LOCHSA ENGINEERING PROJECT NO. 101039 - JUNE 2010



SUN DEVIL AUTO - TECHNICAL DRAINAGE STUDY PAGE 8 OF 14

freeboard. Thus, the subject Sun Devil Auto Service site will be adequately protécted from the
future flows in the channel due to a 100-year, 6-hour storm event.

B. Onsite Drainage

In the future condition, the developea onsite drainage patterns and runoff values will remain
the same as already described-for the interim condition, since ultimate development of the site will
be provided in the interim condition. Therefore, no re-analysis of the onsite basin has been provided

for the future condition.

2.3 Master Planning Information

The “2008 Las Vegas Valley Flood Control Master Plan Update”, dated September 2008,

as prepared by Post Buckley Schuh and Jernigan, Inc. (PBS&J), in association with Louis Berger

Group and Parsons Bn'nckerhqff, for the Clark County Regional Flood Control District (CCRFCD)
(Reference 2) illustrates the existing and proposed regional master planned facilities around the site
as shown on Figure F-13.

Review of the Master Plan Update (Reference 2), indicates that there is a future Clark County
Regional Flood Control District Master Plan facility in the alignment of the Las Vegas Beltway
adjacent to the site. This facility is identified as the Rancho Road System-Beltway RCHB 0151, and
is described as a proposed 16'Wx7'D Coﬁcrete Channel with 0:1 side slopes. The channel will be
approximately 1,255-feet long with a discharge capacity of 1,888 cfs, and will be constructed with
a channel slope of approximately 2.65%.

2.4 Flood Plain Information

The project site is covered by the Flood Ihsurz_mce Rate Map (FIRM) for Clark County,
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Nevada, and' incorporated areas, Community Panel Numbers: 32003C 1745 .E, Effective Date: |
September 27, 2002 (Reference 4). Review of panel 3200C 1745 E indicates that the entire site is
loéated within FEMA Flood Zone “X” (unshaded). Zone “X” (unshaded) is described by the Federal
Emergency Management Agency (FEMA) as:

“Areas determined to be outside the 0.2% annual chance floodplain®
An exhibit from the FEMA Flood Insurance Rate Map (Figure 2) showing the location of the site
is attached in the aﬁpendix.
2.5  Previous Drainage Studies

The overall area is covered within the CCRFCD “2008 Las Vegas Valley Flood Control
Master Plan Update Volume I and I’ (Reference 2). The site and its offsite watersheds are also
covered in the “City of Las Vegas Northwest Neighborhood Study Phase 2” (Reference 5). The
“Technical Drainage Study for Montecito Lifestyle Center” (DS #3186; Reference 6) preparedlby |
addre;sed the portions of the Montecito Lifestyle Center site that discf:arges into the cul-de-sac of
Rome B;)ulevard adjacent to the site. Likewise, the plans for “Durango Drive Improvemepts 215 .
to US95” by VTN Nevada (Reference 7) addressed the flows discharging into the beltway chanpel
ﬁom the City of Las Vegas storm drain facility in Durango Drive. Similarly, the “2000 Improvement
Plans for Northern Segment Las Vegas Beltway from El Capitan to Jones Boulevard’by Parsons
Transportation Group and VTN Nevada (Reference 8) addressed the interim flows in the channel.
LochsaEngineering has reviewed the above mentioned studies and plans and generally concurs with

all the pertinent referenced data and results established therein.
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3. PROPOSED DRAINAGE FACILITIES
3.1  General Description

This report is being submitted to address construction of the proposed Sun Devil Auto
Servicel center and offsite improve;pents. Although the offsite improvements associated to this
development will only consist of the southern half of the cul-de-sac end of Rome Boulevard with
the necessary pavement transition. Runoff from the site hgs been designed to flow away from the
proposed buil_ding pad, and to sheet flow into Rome Boulevard right—éf—way adjacent to the site.
Onsite drainage has been analyzed as one drainage basin labeled ND1 in the developed condition.
The flood control and conveyance system that is proposed for the developed conditions has been
designeq to maintain as much as possible the historic drainage patterns. Rome Boulevard adjacent
to the site is a cul-de-sac with insignificant flows generated by the subject .site and a portion of the
existing Montecito Lifeétyle Center. The street capacity calculation provided indicates a flow depth
of 0.53-feet. Thus, the finished floor elevation of the proposed building is set at more than 18"

above centerline elevation of the cul-de-sac in Rome Boulevard adjacent to the site.

3.2 Compliance with Regulations and Adopted Plans

The hydrologic analysis and drainage design of this development is in compliance with local
requirements, including the Clark County Regional Flood Control District (CCRFCD) “Hydrologic
Criteria and Drainage Design Marnual” (HCDDM) (Reference 1), and the CCRFCD “Flood Control

Master Plan Update” (Reference 2). The design of this development is also in compliance with the

" Federal Emergency Management Agency (FEMA)Reference 4). The portion of Rome Boulevard
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adjacent to the suite is a cul-de-sac with a flow depth of 0.53-feet. Therefore, the finished floor

criteria of 18" above centerline governs the design.

- 3.3  Hydrologic Criteria

A detailed hydrologic delineation was carried out using 1-foot contour topographic plan for
the existing onsite basin, whereas the proposed developmegt grading plan is used for the delineation
of'the deveioped onsite conditions. The onsite and offsite tributary watersheds of this studj.r areafall
within the Northern Las Vegas Wash Watershed. The rainfall values used for the hydrologic analysis
of the site represent the 10-year and 100-year storm recurrence events, each with a six-hour duration.
The site is outside the boundary for using the McCarran Airport Rainfall Data, therefore
precipitation data was determined using Figures 503 and 506 of the HCDDM (Reference 1). The
rainfall values obtained from Figure 503 and 506 are multiplied by the precipitation adjustment ratios
to obtain the adjusted point rainfall values. The adjusted point rainfall values for the 6-hour, 10-year
and 100-year st;)rrn events are determined to be approximately 1.51 and 2.86 inches, respectiv;ely. .
The rainfall losses due to inﬁltration, interception, etc. are represented using the SCS curve number
(CN) method recommended in the CCRFCD’s Manual (Reference 1). The SCS method divides thel
soils into four hydrologic groups as A, B, C and D. A review of the 2008 Flood Control Master Plan
Update (Reference 3), Figure H-13 and the Natufai Resources Conservation éervice {(NRCS) Web
Soil Survey 2.0 (Reference 3), indicates that the site and majority of its tributary offsite watersheds
are located within the hydrologic soil group B. Soil group B is defined as soils with “Moderate

infiltration rate and moderately low runoff potential”. The Curve Numbers (CN) for the existing
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conciitions as analyzed has been determined from Table 602 of the CCRFCD Hydro.logic Criteriaand
Drainage ﬁesign Manual. The runoff hydrograph is ciet-ermined from thie design precipitatién for
each sub-basin using the Soil Conservation Service (SCS) unit hydrograph method. |

Calculations used in the hydrologic analeis for the. offsite and onsite basins fpr existing and
developed conditions are attached m Appendix A. |
34  Facility Design Calculations ‘

All drainage facilities within this project have been designed in accordance with, the
CCRFCD*Hydrologic Criteria and Drainage Design Manual” (Reference 1). Street flow capacities
were calculated bz;sad on Manning’s equaﬁoﬁ. The onsite; drainage plan will be developed to closely
resemble historic dr.ainage patterns. No adve.:rse impact will be caused.on other adjacent offsite
properties. The proposed development will construct the remainder southern half of the cul-de-sac
en(i of Rome Boulevard adjacent to the site. A perimeter screen/retaining wall combination will also

be constructed along the southwestern boundary of the site. The finished floor elevation of the

. proposed building is set and/or flood protected above the following criteria for Rome Boulevard:

. Twice the depth of flow (100-year, 6-hour runoff) in the adjacent gutter flow line up
to a maximum of 18-inches above the water surfa_ice elevation:

. 18" above the street centerline elevation measured at the center of the building.
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4, CONCLUSIONS AND RECOMMENDATIONS

L.

This project is in compliance with the applicable drainage laws as recognized by the
State of; Nevada.

This project is in compliance with the CCRFCD “Mcllster Plan Update”, and is not
near any Master Planned Faci-li_ties.‘

This project is in compliance with the CCRFCD “Hydrologic Criteria and Drainage

. Design Manual” (Reference 1).

The site is generally located within Federal Emergency Management Agency
(FEMA) Flood Zone “X” (unshaded).

The drainage facilities for this project have been designed to control and convey the
onsite runoff from the 100-year storm sgfely through the site. In addition, they have
been designed based on generally accepted engineering practices. The finished floor
elevation of the proposed building is set more than 18" above the street elevation in

the cul-de-sac of Rome Boulevard adjacent to the site.
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CCRFCD Beltway Channel RCHB 0151 - Ultimate Condition (100-Year)

 Worksheet for Rectangular Channel

CCRFCD Beltway Channe! RCHB 0151 - Uitimate Condition (100-Y1

Project Description

" Worksheet
Flow Element Rectangular Channe!
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013

- Slope 0.026500 fun
Bottom Widih 16.00 f
Discharge 1,888.00 cfs
Results
Depth 350 ft
Flow Area 56.0 fi*
Wetted Perimater 23.01
Top Width 15.00 #t
Critical Depth 7.56 f
Criticai Slope 0.003047 fift
Velacity 33.69 /s
Velocity Head 1764 &
Specific Energy 21.14 ft
Frouda Number 317
Flow Type Supercritical

g¢'\dralnage\101030\101039.fm2
08/25/10 12:156:21 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1

Lochsa Engineering

Notes: Q100=1,5688 cfs {Bélng the Uitimate Condition Design Flow from the CCRFCD Master Plan Update)

Project Engineer: Laochsa Engineering
FlowMaster v8.1 [614k]
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CCRFCD Beltway Channel RCHB 0151 - Ultimate Condition (100-Year)
~ Worksheet for Rectangular Channel

Project Description .
Worksheet CCRFCD Beltway Channel RCHB 0151 - Ultimate Condition {100-Y1
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channe! Depth
input Data
Mannings Coefficient 0.013
- Slope 0.026500 f/ft
Bottom Width 16.00 ft
Discharge 1,888.00 cofs
Results
Depth 350 ft
Flow Area 56.0 ft*
Wetted Perimeter 23.01 ft
Top Width 16.00 ft
Critical Depth 756 ft
Critical Slope 0.003047 iy
Valocity 3359 /s
Velocity Head 1764 ft
Specific Energy 2144 1t
Froude Number 3.17
Flow Type Supercritical

Notes: Q100=1,888 cfs (Bémg the Uttimate Condition Design Flow from the CCRFCD Master Plan Update)

»

Project Engineer: Lochsa Engineering
gdrainageVt0103a\101039.fm2 Lochsa Engineering FlowiMaster v8,1 [814k]
06/25M0 12:15:21 PM @ Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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CCRFCD Beltway Channel RCHB 0151 - Uitimate Condition (100-Year)

Cross Section for Rectangular Channel

Project Description

Worksheet
Flow Element
Methad
Solve For

CCRFCD Beltway Channel RCHB 0151 - Ultimate Condition (100-Y
Rectangular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Slope

Depth
Bottom Width
Discharge

0.013

0.026500 ft/ft

3.50 ft
16.00 ft

1,888.00 cfs

[ F 5
i }

LY

I
3.50 ft 1 oecyp

230

g:\drainage\101039\101038.fm2
06/25/10 12:15:25 PM  © Haestad Methods, Inc.

16.00 ft

" Lochsa Englneering

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

Project Engineer: Lochsa Engineering
FlowMaster v6.1 [614k]
Page 1 of 1



CCRFCD Beltway Channel RCHB 0151 - Interim Condition (100-Year)

Worksheet for Irregular Channel

Project Description
_Worksheet CCRFCD Beltway Channel RCHB 0151 - Interim Condition ('fOO-Ye
Flow Elermnent Irregular Channel
Method Manning's Formula
Soive For Channel Depth
Input Data
Slope 0.022000 fult

Discharge 418.00 cfs

Options
Curmrent Roughness Method improved Lotter's Method
Open Channel Welghting Method Improved Lotter's Method
Closed Channel Welghting Methor  *© © Horton's Method
Results
Mannings Coefficient 0.030
\Water Surface Elevation 2540.20 R
Elevation Range 2,537.00 ta 2, 546.00
Flow Area 72 #*
Wetted Perimeter 19.66 ft
Top Width 17.80 ft
Actual Depth 3.20 ft
Critical Elevation 2.540.76 ft
Critical Slope 0.011230 fi/ft
Velocity 11.24 {t/s
Velocity Head . 1.98 &
Speclic Energy 254216 f
Froude Number ' 1.37
Flow Type Supercritical
Roughness Segments
Stant End Mannings
Station Station Coefficient
0+00.00 0+56.70 . 0,030

Naturat Channel Points

Statlon Elavation

(m ]

0+00.00 2,545.90

0+17.00 2,545.00

0+19,00 2,544.00

0+21.00 2,543.00.

0+23.00 2,542.00

0+25.00 2,541.00

0+27.00 2,540.00

0+29.00 2,538.00

0+31.00 ' 2,638.00

0+34.60 2,537.00

(0+40.00 2,537.00

O+40.50 2,538.00 .

0+42.00 2,539.00
g\drainage\101038\101038.fm2 Lochsa Engineering

08/25/10 12:15:12PM  © Haestad Methaods, inc. 37 Brookside Road Waterbury, CT 08708 USA

Project Engineer: Lochsa Engineering
FlowMaster v6.1 [814k}
(203) 755-1660 Fage 1 of 2
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CCRFCD Beltway Channel RCHB 0151 - Interim Condition (100-Year)

Natural Channel Points

Station Elevation
)] ()
0+44.00 2,540.00
0+46.00 2.541.00
0+48.00 2,542.00
0+50.00 2,543.00
0+52.50 2,544.00
0+54 .50 2,545.00
0+56.70 2,546.00

Worksheet for Irregular Channel

Notes: Q100=222 cfs (From Fort Apache Detention Basin Qutfall) + 186 cfe (From the Storm Draln System in Duranga Drive discharging into

the Beltway Channel)

g-\drainageVi01030\101039.fm2

Project Englneer: Lochsa Engineering

Lochsa Englneering

06/25/10 12:15:112PM  © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6,1 [614K]
Page 2 of 2



CCRFCD Beltway Channel RCHB‘O151 - Interim Condition (100-Year)

Cross Section for Irregular Channel

Project Description
Worksheet CCRFCD Beltway Channel RCHB 0151 - Interim Condition (100-Ye
Flow Element irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficlent 0.030
Shape 0.022000 fu/ft
Water Surface Elevation 2,540.20 ft
Elevation Range 2,537.00 tp 2,546.00
Discharge ’ 418.00 cfs

2,546.000— ; = ;

! . ! ;
2,543.00" | \ | 2
2,541.00! i ; L

2,537.00° : ‘ ‘ '
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00

0+60.00

Project Engineer: Lochsa Engineering

g:\drainage\1010351101039.fm2 Lochsa Engineering
06/25/10 12:15:16 PM  ® Haestad Methaods, Inc. 37 Brookside Road Waterbury! CT 08708 USA (203) 755-1668

FiowMaster v8.1 [614k]
Page 1 0of 1
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April 21, 2016

Delaware 118, LLC
840 South Rancho Drive, Suite #4-572
Las Vegas, Nevada 89106

LAS VEGAS
CITY COUNCIL

CARGLYN G, GOODMAN RE: SUP-63115 [PRJ-63053] - SPECIAL USFE PERMIT RELATED TO SDR-

VIAYOR 63116

STEVEN D. ROSS CITY COUNCIL MEETING OF APRIL 20, 2016
MAYOR PR TEM

LOIS TARKANIAN

AICK Y. BARLOW Dear Applicant:

STAVROS S. ANTHONY
_ BOB COFFIN . . . .
BOB BEERS The City Council at a regular meeting held on April 20, 2018 ARPPROVED a

request for an Appeal of the Approval by the Planning Commission on a

ELIZABETH N, FRETWELL
CITY MANAGER
(APNs 125-20-810-001 and 1 25-20-803-002), T-C (Town Center) Zone [MS-

TC (Main Street Mixed Use - Town Center) and Mixed Use Commercial
Montecito Town Center Special Land Use Designations], Ward 6 (Ross)
[PRJ-63053].

This approval is subject to the following conditions:

Planning

1. Approval of and conformance to the Conditions of Approval for a Site
Development Plan Review (SDR-63116) shall be required.

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.

CITY OF LAS VEGAS

EPARTMENT OF PLANNING 3. 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 Depariment of Building and Safety.

ELOPMENT SERVICES CENTER

23 NORTH RANCHO DRIVE
3RD FLOOR

55 VEGAS, NEVADA 83106

4, These Conditions of Approval shall be affixed to the cover sheet of any
VOICE 702.229.6301 plan set submitted for building permit, as well as submitted as part of
FAX 702.474.0352 any business license application.
TTY 7-1-1

wwylasvegasnevada.gov

| f]v ]

/feity of las vegas

2014 WINNER OF THE U.S. CONFERENGE OF MAYORS CLIMATE PROTECTION AWARD




Delaware 118, LLC
SUP-83115 [PRJ-63053] - Page Two
April 21, 2016

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

The Notice of Final Action was filed with the Las Vegas City Clerk on Aprit 21, 2016.

Sincerely,

thl Ly

Thomas A. Perrigo=.
Director
Department of Planning

TAP:clb

cc:  Mr. Michael Qchoa
Michael Ochoa Development Company
901 N. Green Valley Parkway, Suite #130
Henderson, Nevada 89074

Ms. Lucy Stewart

LAS Constuilting

1916 Trail Peak Lane

Las Vegas, Nevada 89134

Roohani Khusrow Family Trust
8500 Hiliwood Drive, Suite #201
Las Vegas, Nevada 89134




April 21, 2016

Delaware 118, LLC
840 S. Rancho Drive, Suite #4-572
Las Vegas, Nevada 89106

LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN

MAYOR
STEVEN D, ROSS RE: SDR-63116 [PRJ-63053] - SITE DEVELOPMENT PLAN REVIEW
MAYOR PRO TEM RELATED TO SUP-63115
LOIS TARKANIAN CITY COUNCIL MEETING OF APRIL 20, 2016

RICKI Y. BARLOW
STAVROS S. ANTHONY
B0OB COFFIN

BOB BEERS Dear Applicant:

ELIZABETH N. FRETWELL

OV MaANAGER OF THE TOWN CENTER DEVELOPMENT STANDARDS TO ALLOW NONE
OF THE BUILDING TO BE BUILT TO THE FRONT SETBACK LINE WHERE
A MINIMUM OF 80 PERCENT IS REQUIRED on 3.98 acres at the southeast
corner of Riley Street and Rome Boulevard (APNs 125-20-810-001 and 125-
20-803-002), T-C (Town Center) Zone [MS-TC (Main Street Mixed Use - Town
Center) and Mixed Use Commercial Montecito Town Center Special Land Use
Designations], Ward 6 (Ross) [PRJ-63053], was considered by the Planning
Commission on March 8, 2016.

This approval is subject to the following conditions:
Planning
1. Approval of and conformance to the Conditions of Approval for Special
Use Permit (SUP-63115) shall be required, if approved.

CITY OF LAS VEGAS 2. This approval shall be void two years from the date of final approval,
EPARTMENT OF PLANNING unless exercised pursuant to the provisions of LYMC Title 19.16. An
ELOPMENT SERVICES CENTER Extension of Time may be filed for consideration by the City of Las
33 NORTH RANCHO DRIVE Vegas.

3RD FLOOR

48 VEGAS, NEVADA 89106 ’
3. All development shall be in conformance with the site and landscape plan

VOICE 702.229.6301 date stamped 02/10/16, and building elevations, date stamped 01/21/16

FAX 702.474.0352 and 02/10/16, except as amended by conditions herein.
7Y 7-1-1

www.lasvegasnevada.gov

flv]el

/city of las vegas

A Waiver from Town Center Development Standards Manual Section
C.1.C is hereby approved, to aliow none of the buiiding to be built to the
front setback line where an 80 percent build-to-line ratio is required.

2014 WINNER OF THE U.S. CONFERENGE OF MAYORS CLIMATE PROTECTION AWARD




Delaware 118, LLC
SDR-63116 [PRJ—63053] - Page Two
April 21, 2016

10.

11.

12.

A revised site plan shall be submitted to and approved by the Department of
Pianning Department, prior to or at the time application is made for a building
permit, to show special paving at the pick-up and drop-off area in accordance with
Montecito Town Center Land Use and Design Standards.

All trash enclosures shali contain solid walls, opague doors and a frellis or roof in
conformance to Montecito Town Center Land Use and Design Standards.

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

The applicant shall coordinate with the City Surveyor and other city staff to
determine the most appropriate mapping action necessary to consolidate the

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 g building permit. A permanent
underground sprinkier System is required, and shall be permanently maintained in a
satisfactory manner; the landscape plan shall include irmigation specifications.
installed landscaping shall not impede visibility of any traffic control device. The
technical landscape plan shall include the following changes from the conceptual
landscape plan:

a. Show the existing streetscapes along Riley Street and Rome Boulevard
adjacent to this site in conformance with the Town Center Development
Standards Manual. The streetscapes shall indicate the existing sidewaiks
and amenity zones, as well as the required street trees and amenities.
Failure to conform to the Town Center Development Standards Manual shalf

require an additional site review and accompanying waiver.

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.

All City Code requirements and design standards of al| City Departments must be
satisfied, except as modified herein,




Delaware 118, LLC
SDR-63116 [PRJ—63053] - Page Three
April 21, 2016

13.

14.

15.

16.

17.

18.

Public Works

Prior to the issuance of any buiiding permits, dedicate the east haif of the cul-de-
sac shown adjacent to Assessor Parcel Number 125-20-803-002.

Concurrent with construction of this site, construct all incomplete haif-street
improvements adjacent to this site meeting Town Center Development Standards.
The improvements on Riley Street may terminate just south of the proposed
driveway.

Correct all Americans with Disabilities Act (ADA) deficiencies on the sidewalk and
sidewalk ramps adjacent to this site on Riley Street and Rome Boulevard in
accordance with code requirements of Title 13.56.040 to the satisfaction of the City
Engineer concurrent with development of this site. 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.

Unless otherwise allowed by the City Engineer, construct sidewalk on at least one
side of all access drives connecting this site to the adjacent public streets

from the sidewalk on the pubiic street to the first intersection of the on-site roadway
network and shall be terminated on-site with a handicap ramp.

Landscape and maintain ail unimproved rights-of-way on Riley Street and Rome
Boulevard adjacent to this site. All landscaping and private improvements installed

Submit an Encroachment Agreement for landscaping and private improvements in
the Riley Street and Rome Boulevard public rights-of-way prior to this issuance of
permits for these improvements. The applicant must carry an insurance policy for

4836).
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19, A Drainage Plan and Technical Drainage Study must be submitted to and approved
by the Department of Pubiic 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,

The Notice of Final Action was filed with the Las Vegas City Clerk on April 21, 2016.

Sincerely,
[~ (2

Thomas A. Perrigos
Director
Department of Planning

TAP:clb

cc:  Mr. Michael Qchoa
Michael Ochoa Development Company
901 N. Green Valley Parkway, Suite #130
Henderson, Nevada 89074

Ms. Lucy Stewart

LAS Consutting

1916 Trail Peak Lane

Las Vegas, Nevada 89134

Roohani Khusrow Family Trust
9500 Hillwood Drive, Suite #201
Las Vegas, Nevada 89134
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Baughman & Turner, Inc.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Ponderosa Plastering Map iD;

Firm Name; Baughman & Turner, Inc. Engineer;

Address: 1210 Hinson Street

Clt:  Las Vegas ' State; NV Zip: 89122
Phone Number: 702-870-8771 - | FaxNumber: 702-8782605 |

Property Owner:  Randy Peck

Address: PO Box 400130
City:  Las Vegas State: NV Zip: 89140-0130

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is infended as a guide for the englneer preparing a Technical Drainage Study to submit to
the local entity and Clark County Regional Flood Control District (if necessary). The listed iterns are the minfmum
information required prior io the snfity performing a review. The engineer will remain respansible to ensure the
Technlcal Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Fiood Gontrol
District (CCRFCD) Hydrolegic Criteria and Drainage Design Manual (MANUAL). o
This document Is Infended 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 o properly evaluate the intended land
use,

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

Yes No
X Design Manual Standard Form 1 with the engineer’s seal and signature,
X Design Manuat Standard Form 4.
X . 2copies of the 24" x 36” Drainage Plan.

N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
1. MAPS AND EXHIBITS

Yos No
X A copy of a current Floed Insurance Rate Map (FIRM) with the site delineated.

X A copy of tha current CCRFCD Master Plan Update Figure, (F-x), for Flood Control
Facilitizs and Environmental areas with the s_iLe delinzated,
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 «1-




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

s
HENES NN

e bbb bbb bbb e g

R

Il. MAPS AND EXHIBITS (Confinued)

Off-site drainage basin maps for exlsting, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs. :

On-site drainage basin maps for existing and proposed conditions showing the existing
tapography, basin boundaries, concentration points, and on-site and eff-site flows in cfs.

Vicinity Map with local and major cross streets identified and a north arrow,

Bl. DRAINAGE PLAN

Sheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.
Minfmium scale: 1" =80,

Project name.

Vicinity Map with local and major cross streets.

Revision Biox: = = tmtt e e e e s e e mm e L
North amow and bar scale.

Engineer'siconsultant's address and phone number,

Elevation datum and benchmark.

Legend for symbols and abbraviations.

Cutfil scams, 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 contaurs encompassing the site and 100 fest beyond with spot alevations for
important locations, where appropriate,

Miniraum finish Rocr elevations with top-of-curh elevations at upstream end of lat.

Proposed typical street sections,

REFERENCE: .

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

b pebe bbb e

e b

'
>

Bl ke kP

No

{11, DRAINAGE PLAN (Continued}

Streets with off-set srowns.

Proposed contours or spot elevations In sufficient detall fo exhibit intended drainage pattems
and slopes.

Property lines.
Right-of-way lines and widths, existing and proposed.
Existing improvements and their efevafions.

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

Concentration points and drainage flow direction with Quos and Vi and Dien in streets.

Cumulative flows, velocity, and direction of flow at upstream and downstream ends of slte for
the f0-year and 100-year flows.

tocatlioh and cross-section of sireet capacity calculations,

° "Crogs-séclional defal for chansels, Incliding cutolf wall locations. -~ ~ -+ - .

Existing and proposed drainage facifities, appurtenances, and connections {i.e., sidewalk,
«itches, swales, storm drafn systems, unimproved and impreved channels, and cuiveris, etc.)
-stating size, material, shape, and slope with plan and profile and HGL calcutations.

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

Location and detail of existing, proposed, and future block wall apenings. Minimum size is
168" x 48", Wrought fron gate is required for flows > 110 cfs,

Lacation and detail of flood walls illustrating depth of flow, proposed grouting height, ete.
Perimeter refaining wall locations. ANl existing and proposed walls (retaining screen and
flnod) must be shown with adiacent ground elevations.  Flood walls with 8-inch concrete
masonry unit.

Bpﬂding and/or lot numbers.

Alignment of all existing, preposed, or fulure Regional Facllities adjacent to the site.

Limits of existing fleadplain based on curent FIRM ar bast 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

Yes Ne
N/A
— NA
X
X

No

Yes
X
X - .
X
X _
X
X

—
X

N/A

lIl. DRAINAGE PLAN {Continued)

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

Appropriately elevatad “humps® 6 inches above the 100 year water suifacs elevation at sile
accesses whers the intent is fo protect the site from the Qe flows.

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

Location and detait of best management practice (BM#) for parking lots and low impact
development (LID) {If raqeired).

V. HYDROLOGIC ANALYSIS

Appropriate soil Information and Solls Map for existing and future conditions with subbasins
and property delineated.

" input and outpuf information for existing canditions from computer madels (HEG-1 or TR-55).

The flow routing diagram must be provided with HEC-1 models,

Input and output Information for future conditions fram computer models {(HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-t models,

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

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

A summary table of stormwater flows shiowing basin area, Qyo and Qqee for both individua)
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 facilites must perpetuate flows thratigh or araund the site without significantly
impacling adjacent property owners in accordance with current Nevada Drainage Law.

Calculation for impervious area for parking lots and LIDs (# required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

N/A

N/A

-
X

V. HYDRAULIC ANALYSIS '

N/A  Flow spiit caleulations and supporting documentation or reference for the method of flow split

caleulatichs used,

Normal depih siree! flow caleulations and cross section diagrams for all interior and perimeter
streets. Provide “d x v" products for the Qyus and Qup flows representing the worst case for
interior and all perimeter streets, Quodxv<8. Qod X v <6 and 12 foot dry lane for
tights-of-way > 80 feet. Calculations must be |absled by street name as indicated on the
Grading Plan.

A summary table of inferior and exteriar sireat capacily caletlations showing the street name,
Qupo flow, slope, depth of flow, velacity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic caleulations for block wall openings assuming a 50 percent verfical
clogging (actor. (Assums the lower half of the opening is plugged.)

Appropriate hydraulic caleulations at drainage easement entrance and discharge focations to
set finish floar elevations. Hydraulic calculations must include submerged wer,

- Superelevation and tee intersection losses, where appropriate,.. .. . . . e e e

Provida necessary freeboard requirements to set the finished floor elevations of all proposed
bulldings, 2 x depth of flow or depth of flow plus 18 inches of fresboard, whichever is less.
The minimum requirement is 8 inches above adjacent Upstream top of cwb. Buildings
adjacent fo drainage easements must always be provided with 18 inches of freeboard abova
the Quyp weir height or flow depth, whichever is greater.

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

Field survey data.

Input and output information,

Plotted cross-sections based on survey with proper encroachments.

A map showing the lozation of the cross-sections,

Analysls of both sub and super-critical fow segments.

A summary table and a discussion of {he resulls in the text of the report.

NZA Provide a 50 percent clogging factor in the capacity caleulation for drop Inlets.
. N/A Hydraulic calculations for culverts and storm drains, D-Load caleulations must be provided

for storm drain pipes in public rights-of-way, including headwater pool inundation.

The mitlgation of nuisance water, both during constiuction and in the fully developed

condition, must be addressed.

Provide BMP iype, size and supporling 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 to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

An appoiniment 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, pravide N/A.

I. GENERAL REQUIREMENT

Yes No :

A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter

N/A must be received prior to final acceptance of the drainage study.)

VX Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,
tentative map, etc.) Verify compliance with conditions.
An elecironic 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 cutput

X 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 scanned in color and saved as a separate file.
‘g{ & by initial here, the engineer on record acknowledges that the electronic copy is an

identical replicate of the original hard copy submitted to the City of Las Vegas.

Hl. GRADING PLAN INFORMATION

Yes | No
X (1) 24" X 38" copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.
Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if only half street construction is required.
Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
X finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the

perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

Flood Control Section « 333 N. Rancho Drive » Las Vegas, NV 83108
Ph. {702) 229-8541 » Fax (702) 382-8551

www.lasvegasnevada.qov
Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY GRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes | No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class Ill, 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.

N/A

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
X 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.

X Back of ot 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

N/A final approval of the drainage study.

On-site facilities must perpetuate flows through or around the site without significantly impacting
X 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
X 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 ailowed to drain over the sidewalk. The-
X - grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining
1o the public ROW.

lll. Local Entity Criteria - City of Las Vegas — Manual Section 1600

Yes | No
Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
X cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20
X cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.
A The limits of the flood zones and the base fiood elevations (BFE) must be shown on all grading plans
N/ for all developments within a Special Flood Hazard Zone A, AO, AE, etc.
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
X calculations must include allowances for super elevations on curves and velocity head for tee
intersections.
X Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of

18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Flood Control Section » 333 N, Rancho Drive » Las Vegas, NV 89108
Ph, (702) 229-6541 « Fax (702) 382-8551

www.lasvegasnevada.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.

NI

Bubblers are required across 80 foot and greater ROW sfreets. 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 Control Section regarding the drainage study review fee. These fees are payable at the time of
submittal,

The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning
Development of the Department of Building and Safety for review.

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Viegas. 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 88106
Ph. (702) 229-6541 + Fax (702) 382-8551

www.lasvegasnevada.qov
Page 3
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