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CITY OF LAS VEGAS BATE: =
INTER-OFFICE MEMORANDUM April 29, 2020
TO: FROM: [ \ \
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
The Lindell Baughman &Turner, Inc.
Cross Streets: | SEC of Charleston Boulevard & Lindell Road | Centura Development
File Number: F:\Depot\DSMemos\DS5178B.doc Bart Anderson, P.E., DevCo
Parcel Number: | 163-01-501-001 & 163-01-501-002 CCRFCD
Zoning Action: | SDR-75858
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal 8/12/2019 9/11/2019 Not Approved $400.00 | 3527101: $400
2" Submittal 4/6/2020 4/28/2020 See Comments Below $400.00 | 3806550: $400
TOTAL FEES (LDDRS): | $800.00 —

REMARKS:

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

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

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

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

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

Please note that effective April 6, 2020, only electronic submittals to the CCRFCD will be accepted
for regional acceptance. Contact cwang@regionalflood.org for direction.

2. A One-lot Parcel Map or Reversionary Map to consolidate the two onsite parcels into one must be
recorded prior to the approval of the subject improvement plans.

3. Second Request: FIG 11 (Existing Conditions Map): Basin EXN is wrongly labeled as EXW,
review and revise accordingly.

Basin EXN is still wrongly labeled as EXW in the last submittal.



4. Provide a 10’-wide public drainage easement (privately maintained) subscribing the proposed onsite
storm drain system. Show it on the grading plans and dedicate as such on the one-lot parcel map or
by separate document prior to the final approval of the improvement plans.

5. Revise all drop inlets in public right-of-ways to Type “C-D” Modified Drop Inlet per Standard Drawing
412.1 or Neenah Pre-cast inlets. Revise D.|. #5 and all pertinent construction notes and callouts
accordingly.

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:  T21S/R60E/01
ays AREA  Q-01



Neil Wacaser

From: Neil Wacaser

Sent: Monday, April 6, 2020 16:15
To: ‘pamp@baughman-turner.com'’
Cc: Oh-Sang Kwon; Albert Sung
Subject: Lindell drainage study

Dear Ms. Pitcher,

This email is to acknowledge that the City of Las Vegas Flood Control section has received the addendum that Baughman
& Turner submitted for the Lindell — Senior Living technical drainage study. You'll need the following Hansen application
number in order to pay the $400 review fee online:

DS05178

If you have any questions or problems regarding paying the fee online, please call me at the number shown below and
I’ll be happy to help you.

Thanks,

Neil Wacaser

Engineering Associate

City of Las Vegas, Department of Public Works

City Engineer Division, Flood Control Section

333 N. Rancho Drive | Las Vegas, NV 89106

Phone: (702) 229-2475 | email: nwacaser@lasvegasnevada.gov

Iasvegasneva da.gov

00O

Your opinion is |mportant! Click here to take a short survey.




TECHNICAL DRAINAGE STUDY FOR
THE LINDELL
SECTION 01, TOWNSHIP 21 SOUTH, RANGE 60 EAST
CITY OF LAS VEGAS, NEVADA

August 6, 2019

PREPARED FOR:

CENTURA DEVELOPMENT
1210 HINSON STREET
LAS VEGAS, NV 89102

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: The Lindell — Senior Living Date:  July 11,2019

Location of Development:  a) Descriptive (Cross Streets) North/South: _Lindell Road

East/West: Charleston Boulevard

b) Section: 01 Township: 218 Range: 60 E

c) APN: _163-01-501-001 & 002

Name of Owner: _Centura Development

Telephone No.: (702) 901-3183 FaxNo.: _ 702-878-2695  E-Mail Address: rjordan@centuradev.com
Address 1210 Hinson Street Las Vegas NV 89102

Contact Person-Name: Pamela Pitcher Telephone No.: 702-870-8771

*E-Mail Address: pamp{@baughman-turner.com Fax No.: 702-878-2695

Firm: Baughman & Turner, Inc.

Address: 1210 Hinson Street Las Vegas, NV 89102

Type of Land Developmeni/Land Disturbance Process:

[] | Rezoning [] | Subdivision Map [1 | Clearing and Grading Only
[1 | Parcel Map [ | | Planned Unit Development L1 | Other (Please specify below)
[] | Large Parcel Map Building Permit
1.  Total Owned Land Area: AtSite: 4.62 acres Being Developed/Disturbed: ~ 4.62 acres
2. Isaportion or all of the subject property located in a designated FEMA Flood Hazard Area? [] Yes** [X No
3. Isthe property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? Yes** [] No

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

5. Approximate upstream land area which drains to the subject site: 25 acres

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

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

Northeast to Charleston

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 & Tuvner, Inc.

Consulting Engineers & Land Surveyors

1210 HINSON ST. PHONE (702) 870-8771
LAS VEGAS, NEVADA 89102-1604 FAX (702) 878-2695

August 6, 2019
01-21-60

City of Las Vegas Flood Control
Attn.: Mr. Albert Sung, PE

2200 N. Rancho Drive

Las Vegas, Nevada 89103

Re: Technical Drainage Study for The Lindell
Charleston and Lindel!

Dear Mr. Sung,

Transmitted herewith for your approval are one (1) copy and one (1) CD of the hydrology study
for The Lindell, a senior living apartment complex on 4.62 acres. The property lies at the southeast
corner of the intersection of Charleston Boulevard and Lindell Road.

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

Sincerely,
Baughman & Turner, Inc.

Pamela Pitcher
Hydrology and Traffic Manager
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L INTRODUCTION

This study analyzes the development of a senior living, age restricted apartment complex
on 4.62 acres. Analysis presented herein was established after first consulting with the
CCRFCD's 2018 Master Plan Update, City of Las Vegas Central Neighborhood study, FEMA

regulations and policies, and the CCRFCD's Hydrologic Criteria and Drajnage Design Manual
(referred to hereafter as the HCDDM).

I GENERAL DESCRIPTION

A Location

The property being developed is approximately 4.62 acres of undeveloped land located in
a portion of the North Half (N'z) of the Northeast Quarter (NE'4) of Section 01, Township
21 South, Range 60 East, M.D.B.&M., Clark County, Nevada. The property lies at the
southeast corner of the intersection of Charleston Boulevard and Lindell Road (see Figure
1, Vicinity Map). The site is more specifically described as Assessor’s Parcel Numbers 163-
01-501-001 and 002 (see Figure 2, Assessor’s Parcel Map).

B. Property Description

The property is about 2.62 acres of undeveloped land. The proposed site has undeveloped
land to the west, residential single family homes to the south and commercial development
to the north and east (See Figure 3 and 4, Aerial Map). The site is bordered by Charleston
Boulevard to the north and Lindell Road to the west. In the existing condition, the property
slopes from the west to the east at about 1.97%. The site is expected to be developed as
an age restricted, senior living apartment complex.

C. Master Planning Information

The Clark County Regional Flood Control District’s (CCRFCD) 2018 Master Plan Update, a
comprehensive plan to facilitate construction of regionally significant flood control
structures to alleviate floeding in the Las Vegas Valley, indicates that there is one proposed
facility bordering the property.

A review of the 2018 CCRFCD’s Master Plan Update, Figure F-29, (see Figure 5 and 5A,
Flood Control Facilities), indicates that there is one proposed facility adjacent to the
property. There is a proposed 8’ wide x 7" RCB in Charleston Boulevard denoted as
regional facility MECN 0061 (Meadows-Charleston). This is a Category A proposed 100-yr
facility.

The proposed development is located in a portion of the Central watershed, sub-basin
CH10, as shown on the 2018 Master Plan Watershed, Figure W-5 (see Figure 6, Central
Watershed).

The 2005 City of Las Vegas’ Central Neighborhood Flood Control Master Plan, Figure E-8,
Existing Drainage Conditions, (See Figure 7) indicates that there is about 1029 cfs in the
100-yr storm and 441 cfs in the 10-yr, 6-hour storm event flowing east in Charleston Blvd.

Figure F-8, Future Drainage Conditions, from the same Master Plan indicates that once the
proposed regional facility is built in Charleston, there will be little to no street flow (See
Figure 8.)

Baughman & Turner, Inc. Page 1
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D. Floodplain Information

The Flood Insurance Rate Map, Clark County, Nevada, Community Panel No. 32003C 2165D
(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 9, Flood Insurance Rate

Map).

E. Previous Hydrology Studies

The following approved drainage studies were utilized in preparation of this study.
Baughman & Turner, Inc. concurs with the engineering analyses presented in the studies,
subject to the modifications discussed in the text of this report.

Technical Drainage Study for Desert Shadows Apartments and associated Updates, by

Stantec Engineering, Orion Engineering, and Triton Engineering, Inc., last dated
December 13, 2007, approved January 3, 2008, (referred to hereafter as the Desert
Shadows Study). DS3226H.

This study discusses the flows leaving the development to the Holmsby alignment. Flows
from this study will not be referenced since they have been found to pond in Westwind and
do not affect the site.

Technical Drainage Study for TMP-67900 at Charleston and Jones by Baughman &
Turner, Inc., dated March 1, 2018 and approved March 13, 2018 (referred to hereafter

as the TMP Study). DS4958A

This study discusses the flows leaving the development to the Holmsby alignment. Flows
from this study will not be referenced since they have been found to pond in Westwind and
do not affect the site.

Technical Drainage Study for St George Roman Qrthodox Church and subsequent

addendum, by DelLuna Engineering, dated September 3, 2004 and approved December
8, 2006, (referred to hereafter as the St George study). DS-3647B.

This study discusses the flows leaving the development to the Holmsby alignment. Flows
from this study will not be referenced since they have been found to pond in Westwind and
do not affect the site.

Ill. HYDROLOGY

A Existing Offsite Drainage Conditions

The local offsite drainage basin extends west to Jones Boulevard. The offsite basin is
comprised of commercial and some residential properties. The offsite basin is a portion of
the Central Neighborhood master plan basin CH09 (See Figure 7 and Figure 10). Basin
CHO9 is about 6.30 acres and generates about 14 and 5 cfs in the 100- and 10-yr, 6-hour
storm event. Runoff associated with CHO9 travels east to Lindell Road and into the property
at low points in the street. These flows eventually make their way to Charleston Boulevard
through the development to the east.

According to the CLV’s Central Neighborhood study, the flows in Charleston Boulevard are

Baughman & Turner, Inc. Page 2
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1029 cfs and 441 cfs in the 100~ year and 10-year storm event. These flows travel east in
Charleston past the site,

B. Existing Onsite Drainage Conditions

See Figure 11, Existing Onsite Drainage Basin Map, for existing flow patterns, basin
delineation, and peak flow rates for existing onsite drainage conditions. In the existing
condition, the parcel was analyzed as two (2) undeveloped basins, labeled as EXN and EXS.

Basin EXS is the majority of the lot and is about 3.55 acres in size. Basin EXS is undeveloped
land in poor hydrologic condition. Basin EXS produces about 8 and 3 cfs during the major
and minor storms. These flows travel east and exit the property along the east property
line to the Plant World development along with the flows from offsite basin CH09.

Basin EXN is a smaller undeveloped area at the northeast corner of the property. Basin
EXN is about 1.07 acres and generates 2 and 1 cfs in the 100 and 10-yr storm event. Runoff
associated with basin EXN discharge from the site to Charleston Boulevard and combine
with offsite flows at CP2.

An existing condition HEC-1 model has been included in Appendix E. Table 1 summarizes
the HEC-1 results for the existing conditions.

C. Developed Drainage Conditions

In the developed condition, the offsite is the same as the existing condition and is as
discussed in Section III.A above (See Figure 8 for offsite basins). The proposed senior
living apartment complex has been analyzed as two (2) developed basins (see Figure 12a
and 12b, Developed Onsite Drainage Basin Map). An onsite developed condition HEC-1
model has been included in Appendix F. Table 2 summarizes the HEC-1 results for the
developed conditions.

In the developed condition, offsite flows are collected at a low point in Lindell by a drop
inlet and carried through the site in an 18-inch RCP. This pipe discharges to a rip-rap lined
channel along the north property line. These flow discharge via a series of sidewalk under
drains.

Basin ONDV1 represents the majority of the site which drains east then north. Basin ONDV1
is 2,87 acres of the site and generates 9 and 5 cfs in the major and minor storm event.
Flows produced by this basin travel north and discharge to Charleston via a series of
sidewalk underdrains.

Basin ONDV2 is the easterly 1.18 acres of the site and produce 4 and 2 cfs in the 100 and
10-yr storm event. Runoff associated with ONDV2 travels north along the east property
line in a graded swale to Charleston where they combine with runoff from onsite basin
ONDV1. Onsite flows combine with runoff from offsite basins at CP2.

D. Future Drainage Conditions

In the future condition it is assumed that all offsite and onsite basins are fully developed
and that all upstream regional facilities at constructed. The future offsite drainage patterns
are the same as shown on Figure 8. The offsite basin CHO9 is reanalyzed with developed
curve numbers. The remaining basins are as discussed in Section IIL.C. above and as
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shown on Figures 10 and 12a and 12b.

Basin CHO9 is about 6.30 acres and generates about 12 and 5 cfs in the 100- and 10-yr, 6-
hour storm event. Runoff associated with CHO9 travels east to Lindell Road and into the
property at the drop inlet in the street. These flows discharge from the site to Charleston
Boulevard.

According to the CLV’s Central Neighborhood study, the flows in Chatleston Boulevard will
be <1 cfs in the 100- year and 10-year storm event due to the construction of regional
facilities which will collect the street flows. . These flows travel east in Charleston past the
site.

A future condition HEC-1 model has been included in Appendix G. Reference studies can be
found in Appendices I-K. Table 3 summarizes the HEC-1 resuits for the future conditions.

E. Compliance with Regulations and Adopted Plans

All design criteria has been established after first consulting with the CCRFCD’s 2018 Master
Plan Update, CLV’s Central Neighborhood Flood Control Master Plan, 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. CCRFCD will review this
study as it relates to regional issues and facilities.

HYDROLOGIC/HYDRAULIC CRITERIA

A Soil Classification

The native soils associated with the onsite and offsite basins have been classified by the
United States Department of Agriculture Soils Natural Resources Conservation Service
(NRCS) in their soil survey of Las Vegas Valley Area. On and offsite soils have been identified
as Soil Unit 300, Las Vegas, gravelly fine sandy loam. This soil type has a weighted
hydrologic soils group of D. The curve number for the onsite and offsite existing and
developed drainage areas were calculated using Table 602 and Table 602A of the HCDDM.
Calculations of the on and off-site associated curve numbers can be found in Appendix B
along with the soils information.

B. Precipitation

The project and associated offsite basins are located within the McCarran Airport Rainfall
area as shown on Figure 513 of the CCRFCD’s Hydrologic_Criteria and Drainage Design
Manual, Section 500. 10 and 100-year rainfall depths, 1.58 and 2.77, were referenced from
Table 505. No aerial depth reduction factor was used. The aforementioned HCDDM 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

Baughman & Turner, Inc. Page 4
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concentration for each drainage basin.

For all basins, which comprise less than 1 square mile, the time of concentration was
calculated as follows:

Te=T+T
Where; Te = Time of Concentration
Ti = Initial, inlet or overland fiow time
T = Travel time in the ditch, gutter, etc.

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

Initial flow time was calculated as follows:
T = 1.8(1.1 — K) Lo1/2/S¥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.

Table 1. Peak Flow Summary
Existing Condition
Basin Area 100-year 10-year
Source (ac) Flow (cfs) Flow (cfs)
CHO9 6.30 14 5
EXS 3.55 8 3
CP1 (CHO9+EXS) -- 22 8
CHARLESTON REFERENCED FLOWS -- 1029 441
EXN 1.07 2 1
CcP2 -- 1029 441
Table 2. Peak Flow Summary
Developed Condition
Basin Area 100-year 10-year
Source (ac) Flow (cfs) Flow (cfs)
CHO9 6.30 14
LINDEL 0.57 2
CP1 (CHO9+LINDEL1) - 16
CHARLESTON REFERENCED FLOWS “- 1629 441
Baughman & Turner, Inc. Page s
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ONDV2 1.18 4 2
ONDV1 2.87 9 5
CP2 - 1057 454
Table 3. Peak Flow Summary
Future Condition
e | oo | e
CHO9 6.30 12
LINDEL 0.57 2
CP1 (CHO9+LINDEL) - 14 5
CHARLESTON REFERENCED FLOWS - <] <1
ONDV2 1.18 4 2
ONDV1 2.87 9
CP2 - 27 12

Analysis to determine peak flow rates were achieved using the SCS Unit Hydrograph Method. The
input parameters discussed in Section IV, A — C were input into HEC-1, computer results are shown
in the tables 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.
Table 4.
Street Capacity Summary
Sec- . Q
tion Location Slope (cfs) D(ft) |V(fps) | VXD Remarks
10-Year Flow — Developed Conditions
Hgi | Charleston 2.0% | 441 1.0 8.41 8.41 VxD.<6 is not met; D less than 1 is not
Boulevard met;
Hs2 [ Charleston 256% | 441 | 09 | 918 | 826 |VxD <6 isnot met; D less than 1;
Boulevard
HS3 | Lindell Road 0.49% 6 0.4 1.68 0.67 | VxD <6 is met; D less than 1;
Hs4 | Lindell Road sump 6 0.7 _ _. | VXD <6 is met; D less than 1; dry lane is
not met
HS5 | Lindell Road 05% | 6 | 05 | 159 | ogo |2 <5Ismet;Dlessthan 1; drylane s
100-Year Flow — Developed Conditions
Charleston . .
HS1 Boulevard 2.0% | 1029 1.3 11.52 | 14.98 | vxD <8 is not met; D less than 2
Hsz | Charleston 2.56% | 10290 | 1.3 | 12.82 | 16.67 | VxD <8 is not met; D less than 2
Boulevard
HS3 | Lindell Road 0.45% 16 0.6 2.04 1.22 | VxD <8 is met; D [ess than 2

Baughman & Turner, Inc.
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HS4 | Lindell Road sump 16 1.0 2 -- D less than 2
HS5 | Lindell Road 0.5% 16 0.7 1.58 1.11 [ VxD <8 is met; D less than 2

See Appendix I 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; and the
dry lane criteria is met only at Section HS3 where there is a full street section in Lindell.
The dry lane criteria is not met in Charleston.

e The 10-yr dry lane criteria will be met in both streets when there is a full street section
(Lindell) and the regional storm drain facilities are built.

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

2 Finished Floor Calculations

Street capacity analyses were performed to determine the depth of flow in the private drive
and finished floor elevations were checked against this depth. Table 5 below summarizes
the method to determine the proposed finished floor elevation.

Table 5. : Minimum Firnished_ Floor Elevation Determination
Elevation | of Flow | board | on Deptt
59.52 1.0 60.52 59.02 0.60 0.60 60.22 2259.20
59.52 1.0 60.52 59.02 0.60 0.60 60.22 2258.55
58.80 1.0 59.80 58.30 0.7 0.7 59.7 2260.75
58.80 1.0 59.80 58.30 0.7 0.7 59.7 2259.75
58.78 1.0 59.78 58.28 1.0 1.0 60.28 2259.00

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 12-inches above the
top of curb, whichever is highest. Buildings 1,2, 4 and the club house do not meet 1 foot
above top of curb and Buildings 1, 2 and club house do not meet the twice the depth of
flow. The buildings have been provided with a flood wall along Lindell and a humped
driveway to protect the buildings. The buildings are also, 5-7 ft above the top of curb in
Charleston. The onsite grading will direct flows away from the building.

3. Best Management Practices

The 4.62 acre development shall conform to the Section 1500; Structural Best Management
Practices as referenced within the Clark County Regional Flood Control District (CCRFCD)
Hydrologic and Drainage Design Manual HCDDM).

The table below provides the calculations for the impervious area for parking lots and LID’s.

Table 5. BMP Calculations
PARKING LOT AREA ACERAGE
Property size (PS) 4.62
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Building Area (BA) 1.31
Total Pervious Area (TPA) 0.69
Parking Lot Area (PLA) 262
PLA = PS-BA-TPA )
Min. PLA to be treated 1.97

V.

VL

Min = PLA x 0.75

The total parking area is over 1 acre. The parking has been discharged into the landscaping
areas then through rip rap lined *v’ ditch swales for a minimum of 40 ft per Section 1503.4.5
before exiting the site.

4. Proposed Facilities

The drainage facilities required for this site consist of:
» Positive onsite grading

Graded swales

24-inch RCP

10 ft drop inlet

Xx Sidewalk under drains

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. Clark County Regional Flood Control District will review
the study as it relates to regional facilities. 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. In the developed condition,
storm water runoff will be directed to Charleston Blvd. The proposed drop intet and storm
drain will reduce flows impacting the property to the east. The on-site structures will be
flood protected from offsite flows by providing a flood wall along Lindell.
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Baughman & Turner, Inc. Page 8



July 31, 2019 The Lindell
1-21-60

4) FEMA, 2011 - Flood Insurance Rate Maps, Ciark County, Nevada, U.S. Federal Emergency
Management Agency, November 16, 2011.

5) HEC, 1998 - HEC-1vim v.2 Flood Hydrograph Package, User's Manual, U.S. Army Corps of
Engineers, the Hydrologic Engineering Center, Davis, California, 1998.

Baughman & Turner, Inc. Page 9



Figures
Baughman & Turner, Inc. Appendix A




N.T.S.

WASHINGI( .\.'-\II'__I

BONANZA Rl
EWART A\VE
BLV
./
\ e =
AVE SAHARA = e AVF
-4 = > S = Convention =| -3 =
= & = i = Center v =
: - = pESERT} Zlivn & <

SPRING ] MOUNTAIN \ = =
FLAMINGO RD
= ZIRD ¥
= ™ -
< =
= TROFICANA | AVI TROPFICANA] ~ \\__\

RUSSELL

DURANGO
PEKWY

SANDHILL

zéﬂ

SPRINGS Z
Z
WINDMILLS

T

VICINITY MAP FIGURE 1

N BAUGHMAN & TURNER, INC. PREPARED FOR :

CIVIL ENGINEERS LAND PLANNERS P e
LAND SURVEYORS DRAWN: PJP
1210 HINSON STREET LAS VEGAS, NEVADA THE LINDELL JOB: 01-21-60

(702) 870-8771 89102




This map is for assessment use only and does NOT represent a survey. ASSESSOR'S PARCELS - CLARK COUNTY, NV. § T24S R60E S 1 IE N2 NE 4 163-01-5
S N _ wy Briana Johnson - Assessor ! =
No liability is assumed for the accuracy of the data deliniated herein. 252 12 8 4 8 4
Information on roads and other non-assessed parcels may be obtained = PARCEL BOUNDARY [ | CONDOMINIUM UNIT 007 ROAD PARCEL NUMBER 4"25‘1'25j i s |sfafafz]
from the Road Document Listing in the Assessor's Office. a SU? iy AL [] AIR SPACE PCL 001 PARCEL NUMER 137138 | 139 14 L AL L A R IR e
. = Eg;IIDDEBESUEI‘;AD&RTY D RIGHT OF WAY PCL 1.00 ACREAGE } | 18 |17 [16 [15 [14 |13 & 2 6 2
l'.l_J' This map is compiled from official records, including surveys and deeds, % = = MATCH / LEADER LINE ] SUB-SURFACE PGL 22 PARCEL SUB/SEQ NUMBER { 19 [20 |21 |22 |23 |24
o butonly contains the information required for assessment. See the (T P HISTORIC LOT LINE PB 24-45 PLAT RECORDING NUMBER 164163 | 162 16 30 [29 [2s:] 27 |26:{2s 7 3 7 3
Z | recorded documents for more detailed legal information. : b ted e HISTORIC SUB BOUNDARY 5 BLOCK NUMBER 75176 | 177 17| 31|32 |33 |34 |35 |38 3| 4 8 .
_________USE THIS SCALE(FEET) WHEN MAP REDUCED FROM 11X17 ORIGINAL <|— — - HISTORIC PM/LD BOUNDARY 5 LOT NUMBER
o — e — S0 |=|—---=  SECTIONLINE GL5 GOV.LOT NUMBER | Scale:1"=200' | [ Rev:1/8/2019 | sl 1 = s 1[4
pT T GL57 803 3 008 0267 L o L 0.48
aLse| diss | 2 L1 21 3 | 2 1 GL58 1 2 £ GLBO 066 2 GL61 GL62] GL62 |pT PT BT |
= 150.01 e —— R=25 ¢ 10037 105.02 141.87 159.12 120 23025 30 190 R 20.5 102 24 100 GLB2 133 GL63 GL6 (
45 = | 029
5= 5%*’ E g . 028 g 4< S P /D 030 046 045 044 P 048
LA [ 001 002 ) Bl 003 b 005 B
| P 2 115;1 ey 100 =Y 50@ \::‘;3—1 ——i 00 7o 134.55 2 1 3 r 105,64
01 :
025
L of o W » WEST CHARLESTON « oo ). om e
: A oar B 033[ 066 078 SHOPPING CENTER o i 0 Al 1041
s v o . - PB 128-76 009 PTGL1 PTGL1 7
PT GL5 £ 012 ot 007 - I ? 7 e z| 066 = o
5 12 = o N 3.74 g ’
— ] 9 3 5.74 1 243 . & PM
(6\ T 501 100 E 110'19 © 59132
= P PT PT & 096 g o
& GL1 w 5
019 PM 107-34 2 st LT | 1 218 1 [GL1 PTGLA
001 0 3 | et roroee . =
2.3 2.31 GL2 E3 G 7539
155.6 = . EEAL) - o
22476 i 002 | 003 | 004 | 005 | 006 | 007 | 008 | 009 | 010 | 011 012 | 013 | 014 | 015 | 016 | 017Z| 018 %
: =010 | 009 | 008 | 007 | 006 | 005 | 004 8 B
I_w ] ] L} fop |4 : w 12a |2 |5 |®a |7a e %0 % "0 [P0 [Pe | | | |7 |18 J
80 &0 60 60 &0 [ 60 3 - .
g EI-: LYTTON AVE & 3 SELIBHAE 51 2 S BT
2 O 0 N 117 50 rso 50 50 55 55 55 63 r’-\ (T E == s & & o e 68 68 3 58 GEIER 5878 | 7008 | 61.21 )
60 60
s o 0 o 2?‘5 = 1038 g o o 077 8 g X 2067 & g i
= = BT 2 Bort | ot2 [ ot3 [ ota [ o15 | ot6 | or7| ots [ots 0 4 2102f 31c|1 5 c,,:mr 20?6 3075 40?4 5073 6072 ?0?1 8070 9059_ 100535‘ gPSL 2019_ 0 d THE FAM.
0.24 P61 GL2 GL2 10 |9 8 7 6 5 4 ) e $ = Tt 5 22 o8 2 gg | vea 752 | 7o0s | seds P
= o Siish - - - - o i e . e — 105.04 105.04 1 4 PB 55.
3 A #1000 & 5 (x| x ] 545086 [2 021 5| F
T gTe 2 g s 029 | 028 | 027 | 026 | o025 | o024 | o23g| 0228| 0218 £ [ %2 wesr | | 0788 079 | 080 | 081 | 082 | 083 | 084 | 085 | 086%| 0873 B0 |B4 . fé
oo 001 [£002 | 003 | 004 | 005 | 006 e 1w e |18 e v | | te S@E P Me Ve % ("% Y [18% [ Ve &
3L20 e 1“4 2, 350 4 5 5 o 1% 50 50 2] 50 ] 85 65 R,,105 R = 848065 8 022 = H-
0 w 5 -
— :  BA(0 rowerme CHARLESTON HILLS NO 1 2911 HOLMBY AVE BB Big F o714
613 032 = > = _ = 50 50 E] 50 55 65 3 IS 31106 70 70 70 T8 75 E] 8 B g 84?064 023 2 <%
:’T E I3 6 =
046 = S 2 43 @ g E
3120 v | o Lot | e | s 032 033 | 034 | 035 | 036 | 037 | 038g| 0393 040- o 096 9995 1 894 1?93 12092 1 291 1 Ego 0892 - 2612
o 40 2 3 4 5 6 geo c i 650 B . a 5 1 30 i : 70 70 68 85 8 1555 46 024 2
a - 55 85 65.02 6695 |05 ] e
L 049 | 048 | 047 3 o425| oa13 3 BE 8 28,5062 |2 025 3
E 5022 | 023 | 024 | 025 | 026 12 |13 12,4 10546 1245 1244 12435 12423 ")041 '!29108 3 2139 2110 2:-,11 2112 241113 21314 21215 21116 B i e D :
035 =] 19 |18 17 16 15 50 50 50 50 65 65 65 s | 8 \_ 9493 70.68 ‘70 70 70 70 70 58 85 2 19, |18
ANTOARDECT ] T s PE D67 : WESTCHESTER TRACT NO 1 = g i b
5 LONGRIDGE AVE 5 8 8 8 44061 8|79 5
~ \ % CHARLESTON HEIGHTS NO 34 b e = LONGRIDGE AVE B N
018 1Z VT = = = — = 60 65 55.65 ) p 63.07 59 ] B @ & 5 5 ] & G 59 59 s,
103 g o | YT sl ln10 st . 027 g
e 2040 (2039 | 038 | 037 | 036 | 035 | 0348| 033z| 0323 1231 '1031 gooz g | e éms 5005 4007 3003 2009* o102 S0462| 047 | 048 | 049 | 050 | 051 | 052 | 053 | 054 | 055 | 056 | 057 | 0583 059 \z 060 0
142 b | 3 2 3 4 5 6 7 8 9 5383 _J 505 50 d A 50 54 65 85| 7o? 729 30 31 32 33 34 35 36 37 38 39 40 41 42 43 3
w0 D = L] g2 | 88t | 56,07 70 E] e 2 A L 1o 251 E[R 028 R
021 | 69 7451 W
L = &l 010512020 | 019 | 018 [ 017 | 01 | 0133 5 2 B 2 g g % b £ = % g g 8 8 2 &
pT045  [047  |z0012| 002 | 003 | 004 | 005 | 006 | 0078| 008Z oos) PR 2 1 [ ol ot i 1% om & 30455 044z 0435 0425 0M1F) odogl 039F) 038 5| 0373 0363 0357 03 oasf ox2F| 031 okl o 2
GL20 k20 L em % % [% |54 % |7 |® P = 5501 45° B ) w | | & “PBS el 20 27, 7| 8, |25, |24, (23, T[22, |2 20, |19 |78, |17 |18, 18 7|14 7113, R e
042 = PE 9-35 DELREY AVE J I
s D A5 CHARLESTON HILLS UNIT NO 2= L REVAVE o011 2
008 Y CﬂAE EST GHTS 1 ACT N 50,99 60 60 50 ’_sn 50 % 010 BE
: [ ] & 60 60 60 60 60 : 50 50 60 50 50 50 60 50 50 50 80 50 60 0
=010 2 o 8 = 0012|2001 | 002 | 003 | 004 | 005 | 006 | 0078
i E1010 2 2009 3?03 007 | 006 | 005 | 0042 0033 ;1023 S E L R e P i i 019 | 018 013 | 012 ( 011 [ 010 | 009 | 008 | 007 | 006 | 005 | 004 | 003
o = 4 5 ) 6 760 8 = Sas | 8213 60.5 80 5 2%0 21 16 15 14‘1 13 12 " 10 g 8 7 6 2
T T + - ! ° NAA

TAXDIST 200
FIGURE 2



FIGURE 3

CIVIL ENGINEERS LAND PLANNERS
LAND SURVEYORS

g 1210 HINSON STREET LAS VEGAS, NEVADA

@S (702) 870—-8771 89102

PREPARED FOR :

THE LINDELL

DATE: 5.29.19
DESIGN: PJP
DRAWN: PJP
JOB: 01-21-60




N.T.S.

FIGURE 4

CIVIL ENGINEERS

(702) 870-8771

BAUGHMAN & TURNER, INC.

LAND PLANNERS
LAND SURVEYORS

1210 HINSON STREET LAS VEGAS, NEVADA

89102

PREPARED FOR :

THE LINDELL

DATE: 5.29.19

DESIGN: PJP
DRAWN: PJP
JOB: 01-21-60




BA0= 5 ) 2 i £ i STPETEnR o . R E: LT LG —
BEa LOGH) 28 2l OO = ,.@ & 1 JLC0E | P i B g (T S o5 _ YR REGIONAL FLOOD

- O ICE L . D07 et CONTROL DISTRICT

el A7 - B . £ - k \Fx T -
£ BCH LGOI O / B =

5 0 : - N R
; TR A : 7B el

(0)4]917 o E@EH A6
s i e e

Lé‘éﬂ Lv@ﬁ HeGH 0412 UBrr 0302 0000

ROATS 04585 0458

. g 95
o fee

e A0000 it B ®2570 =VEAL B
o L 0% e s 0600

FeY©

3 b 2 0800 T
b i 2 : : MEZ _ 3 A - iy 2018
4 e L Famh R oy ; e (/i = > =0 = S S LAS VEGAS VALLEY
7h b S L ot g : BT - 004165 e C5 S, FLOOD CONTROL
: S Al B A _ H—" WAL s 8 7 : oz 7 & MASTER PLAN UPDATE
b godues ¥ MiE-AlT oUR T o QAT 51, g5 iR % @@.6@}- AL 00 : é‘ - PR ¢ FIGURE F-29
Rt et 2 = MEAL 00 H b ALAD e g 1] = FLOOD CONTROL FACILITIES
O = e i i e i QU002 = TMEARSY ¢ s seeE : £ 7| b /| LEGEND
10052 s 2 B e ey 0.5 i : opt HN I ey
T 2 B : 2 : = 5 T A L0061 Ao MER '_Q'OQZ - ; g : L, e Uit Development Boundary
wae] ety S S : " 56 = b + e T , .ME:PA N ‘I}JEQ_K-,--‘ : = 5 - — 3 3 g _ - Existing Facilities
_ : Tie SRk SEO0HE 3o m % GLRAT = o 5
w2 B e z : % & g E O = -3 [ 1] R AR 2 (& Tolteo| NS - Category B Proposed Facilities
= = a i i E S : . 25d A (00 S Al ;
: z g s L 0¥t R0 O0Bem 155 - ; I Locel Existing Facities

eV EC N EGN ARLES VD LA VMECNM L =GN LV EOKREM ECOIS ' Ry s i § CPSR T BREWE B, ERCELE ¥ il [
1

51%@

il ; ATKINS

I
|
i 1 %
Hi® . \i . 1 - Meriber of the SAC Lovolin Grous

IAINLAVE S ; D050 3 : L s oo oo ”.r_; i C {1 _rv_ig“ iy LW‘,‘_';' g = i o F jE‘@GB.Fi _- ol-nﬂ.ﬁSWr

i\ -/ = ! ;
0225 - 5 OfkE : ' 0g6: - IORTVEC G &y 0L ; - o 4 ¥ 0000 - %)l <5 < 00B0 ¥~ QOD0-/ M (9] o s L pxteptioniBasn
g : ; Fie, Tt g ey ) A g i ; = ks 3 5 ’1 3 : =1 7 -
MIECHNTEE \ ' " e o ; - 0T o _ ST ? 01410 é = ; 3 _ RUCHTERS E1 Rty S 1 T ) VM'D@ @  Culvert or Bridge Crossing
3 0380 S TR AL Pt e e O R S ) g EE 00478 e - i i
%"‘ & i Aty PO EC e S S 1 E T e % - 0080 ((\g S ii"‘@@"m Stormdrain
=5 R E : A1 S S : 4 . % 8 G RTE [ S e e
G- Yo | S, Ll - 2 o 5 : ’ G ERERR n nnel
ST Rl S “Sehp : R ; : ; v 000, o
AR Ve e Cr SO 2 S NESH B o A g o y ; 2 & - , Fas P : S - K g ?W‘d%ﬂg' f = = Unlined Channel
e GB o S i W g i & Sy 5] W ST s P XXX LeveelDik
R B .{.@334 i e 2 0308 oL e g = e | \ © g : D12 f*‘ ggs‘_. : Osé-?m - evee/Dike
NE®H 3% ¥ —‘ ' AKEYABLYD : . : 5 * El@ke» FENR = FON: PWRKS FRere. - Fier A= 23 e Natural Wash/Floodway
'1E@H" ®81$E%H pAS AR ot ARk ol &l ‘; . .J?% é : ’.- -i. e e e o =100 0) 006! 0060 0020 U020 0060 S‘ % i g T . - ID-Mile Separator
g {ECH 271 e =S - b e _ ra 3 /458 it
@'3_3’7 L 20323 : R = - -8 E =i St S a TS HE Remove & Replace/Parallel Facilities
e gk S © & 2 57 = ; Category A Category B
ARy E = & b fe= ====Channel  ==== Channel
s 5 = TS === Stormdrain === Stormdrain
i 75 b b o @® Crossing @ Crossing
3 - . (W] 14 < i
2 = P : .' il o - ; f:;% S8 B - _‘ <
Z3 % <
(5 . < T =
& g ] E&;"TL = - - 3 ek ¥
(5B} (%] TH - =
< % uz'[ il > B ﬁ‘_‘*‘r Fam < &
§ T el = -3 nf; o
T BT Yy 4 2 e e X J
- e L ek ‘ o1 1R S S
. P ] OREH- B A, * 0 500 1,000 2,000 3,000
i o ok, gy A -~
7 &) b 3 HA e 1o ST, (o e o ; i
& e E, . S g o D NNWOODZA Scale: 1 inch = 2,000 feet
& = ; ; A ==
= O - o v = = = i W & " u AerialSource:Esri World Imagery 2017
3 = ! b b o ol SEr
X L : SRR L Be
[ L 2 4 ,
. 3 4 - [A S A
N ERIE  as "Bl WS 0057= {898 e
= : 0ilsT, " ' S Al
booEe ¢ _ - e S Z] 3[4
= ,.L‘%.ﬂ'g{ M : : [ = S SNel[7][8] 495
03085 P > > < ERINFIE 5|
B 7 a 1B 7{18]19]20(21
4 2 . 3 6
10309 [ ‘ “DESERTUINN RD - -5 ; - cc-214 gB 2LE 31
o TFERA . 3 3 1% 8 32 8]37]
0306, ’.' - ] ﬁ 35 CLIE] “E.'-Z‘f.‘i
b . S Wil 50
>
= - /
S, o =




D/ Length| Flow | HECA HEc.q | Trbutary| Channel} |, Length | Fow |  HECA HEg.y | Tributary | Channelf | Length| Flew |  HEC Heeq | Trbutary| Channel | ) Length | Fow | HEGA pEyy | Tty | Chainsd
Wil |5t Facility Description (:’j o i i t::r-r‘nlia m;: Wie |3tk Facility Description ‘:’3 o o Hoce | ’.:r:';-) (5:5}!: Wi [States Facility Description [g“ e R Moe |, !.:r;.) ::;p: Mile |Stats Facllity Description (ﬂ.?h pi Nk Frs [’m-] T"»;P: i
BHSA BOULDER HIGHWAY SAHARA AVENUE FWR2 FREEWAY CHANNEL - RAILROAD CHANMEL LCNME LAS VEGAS CREEK - MEADOWS MEQK [OAKEY MEADOWS STORMDRAIN
oS P |4 X14RCA £000 62 CSA13 s 78 QET oo E [FX&RCB an 180 0026 E  |ENERGY DISSIPATOR 10 4909 MEADOWIN Swaasc 587 p2s 004 E [{ZXERCB L) 95 Coxoy SW3 0% on ]
a0 P ex1ZRCE 2300 3069 £sAN V3 75 08y 00 E  JEARTH CHNL 4D 2158 65 050 0028 E  |CONC CHNL 4SW 85D 0158 w2 4908 MEADOWIN SW3sC 557 040 L4l E [ZxX5RCE 1278 570 CSADE SW3 052 040 .
B3 P 14X 11 RCB 2000 345 C5A10-1 SWa [AE) 1.00 FWRR FREEWAY CHANNEL BYPASS FACILITY RR BRANCH oM E  |CONC CHNL 4TW 25D 0158 25 4a18 CALaC SW3sC s4 0.40 MEPA MEADOWS PARALLEL
CHRA |WEST CHARLESTON DRAINS - RANCHO 0000 E |4 RCP 0 1.2 ) E  [CONC CHNL 18-30W 7850 0.1 85 il 1956 CAL1S ) 2n 208 0000 E |1¥XERCB 1320 % CCHA Sw3 05 0.50
0000 E |§XERCB 310 302 CALSS ¥ o8z 152 00t E  |CONC CHNL SW SD D138 22 12 0078 E  |FREE SPAN BRIDGE 16W B0 @ ALTA 10 1956 CALYS Sw3 23 180 o0z E |#X5RCB 20 ne CCHR Swa Lk 148
0008 E & X ERCB 420 302 CALSS sva 082 1.0 FWSA FREEWAY CHANMNEL - SAHARA [yl E JCONG CHNL 18"W 8D 11 35 818 1856 CAL1G 583 2x 180 0025 E 78" RCP 470 2 CCHI4A SW3 05 116 i |
0014 E [|SX4RCB ] 2 CALSE SW3 08 150 0000 P |TX&RCB 5700 436 CSA8 SW3 042 148 0085 E 10X & RCBT @ VALLEY IEW 75 1712 ACAL1E SH3 20 180 PSOE PALMYRA | SIRIUS DRAIN - DECATUR LATERAL
FLBN FLAMINGO - BOULDER HIGHWAY NORTH FASH SHADOW LANE ORAIN LCRA LAS VEGAS CREEK - RANCHO 0000 P |1ZX€RCB 130 na CED92 SW3 1 03
512 P |[TX#4RCE 2180 a2 CCHB2 5 082 420 0000 E |PX4RCB 86) M7 CHIAC SW3 on 020 0000 E 17 X & RCB 380 @l CLC1sC 53 i 030 0025 P it XERCB 1320 62 CED13 SW3 0.85 025
342 P |TX4RCB 2425 21 LCCHE2 SWa 062 420 FRUP FREEWAY CHANNEL BYPASS FACILITY 0004 E 12 X 5 RCB 25T &l CLC18C SW3 1n o077 WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
FLDY FLAMINGQ WASH - DARBY STORM DRAMN G000 £ 10X ¥RCB ) 18 CHX SW3 020 037 LVYWH [INASHINGTON AVENUE CHANNEL 2014 E |t 1ZX4RCBAND 1 11'X4'PCE 2440 55 Lezt SwW3 056 020
0000 E [B4RCP 100 L3} CLF24 FLAM3A a7s Liv2) a0 E |irxegRrcs B0 181 CH0 SW3 020 oz w7 E |2 1133 X1URCB 1985 b CCALa SWS p-0 3 015 2080 E |Zx+4RCB 455 505 LC21 SW2 056 020
002 E |IWCxFRIB 50 Ll CLF24 FLAMIR 478 s 003 E JIrX&RCE 280 8 CH0 Sw3 02 04 0484 E  |CONFLUENCE STRUCTURE 45 5193 CCALRY SW5 2206 018
D004 E |&rReP 630 A1 CLF24 FLAMAA 075 280 0100 E JFX4RCB 1440 181 CHX SW2 020 047 MEAL MEADOWS ALTA
FLFA [FLAMINGO - FASHION FWVY IVALLEY VIEW DRAIN oo E COMNC CHMNL BW 110 1155 700 1277 CAL133 swi 148 15
[Li4] E 17 X5 RCB 2% b CRYMITH FLAM3A a7z 02 600 F 1Z X117 RCE 1220 1548 OCEFA swi 2689 0% oz E |12 XERCBC @RED SKY 180 2z CALIOL SW3 142 am
0037 E |[EX5RCE 80 492 Fid FLAM3A 044 043 s P 10 X 1T RCE 2685 1068 CR4CT W3 174 030 0013 E  |CONC CHNL E'W 110 1155 -l 2z CALIEC 5W3 142 am
FLLA FLAMINGO WASH - LATERAL FLAMINGO/RAINBOW) 0050 P |ExeRcE 7785 750 DFWES SW3 134 150 0015 E |zRAce = | = CALTLC! sWa 138 154
2 E [0 RCP 2730 52 CLF27 FLAM3E o 040 FWWL FREEWAY CHANNEL-WALDMAN AVENUE ons P |HDD 84" RCP 510 3 CALTIL® SW4 138 154
B4 P |MODIFY SPILLWAY, RAISE HEIGHT BY 1" {REPLACES FLLAD3S) 1566 CLFS FLAM3A 1.8 0000 E |FAERCE 820 431 CWALZ SW3 043 0.0 008) E |arRCP €05 Y CBRI" SWa 1.08 1.00
i) E 1588 CFS PMF SPAILLWAY [REPLACE YW/ FLLAOG)4) 1568 CLF25 FLAMAA 103 LeeH LAS VEGAS CREEK CHANNEL ] P |tDO 78 RCP o5 e CBR3* W 108 1.0
L] E  [30" RCPMITH 18' ORIFICE QUTLET 30 e FLAM3A 103 043 0000 E |212XTRCB 730 212 CALRIC MEADOWS4 880 128 0100 E |rrRcP 1260 <) C8R3 W3 108 140
008 E |62 AC-FT DESERT INMDETENTION BASIN 53 CLFS FLAMIA 1.3 M3 E 21ZXERCB 2035 3080 cLe2oc MEADOWSE 280 o [} E |arrCP 00 £ CALDSG! SW3 m 100
oo PO JUPGRADE TO 70 AC-FT DESERT NN CETENTION BASIN B13 CWF25 FLAMIA 103 (] E |21XxTRCE s 3060 ClLeL MEACOWS4 980 080 o P A0 ¥ RCP 3630 385 TALDSC <) 10 100
o2z E [BT"RIP 1370 M5 LF5S FLAM3R oz 0% ane E  |TRANSITION STRUCTURE -] 00 CCLC16C MEACOWS4 650 0w E |FA4RCE 150 158 ALGC S0 oe 040 o
(15 E [B"RCP 1340 M5 LF% FLAMAS o asa a114 E |z 1wXxTRCE & 2385 CRMECET MEADOWS4 B1S 080 0150 E |arRCe 25 518 ccus S 074 140
[ E [fZReP &M 050 o0y E  JTRANSITION STRUCTURE 12 28 CRMECET MEADOWS4 B1S 0180 E |&RCP 20 M cus SW3 056 125
Bre E |88 RCP 1320 050 012 E J21wXTR 130 2383 CRMEDET MEADOWS4 a18 050 a9 E | Rep &0 150 DCR2 SWa 041 L7
FH15 FREEWAY CHANNEL FROM DESERT INN TO EXPRESSWAY (U] E J21¥XTRCB 0 2384 CRMEDET MEADOWS4 818 0% L= E " X 60" HERCP B 150 DCR2 SW3 041 142
000a E [31zX10RCE a0 3685 CALEE Boukderd BS3 o017 0154 E  |TRANSITION STRUCTURE 150 2385 CRMEDET MEADOWSS 819 0258 E |8 RCP 7 150 DCR2 SW3 041 4.3
oo E |3 1ZX10RCE & 3505 CALSS Boukderd B0 017 o7 E J21zxX&RCE 1850 17 CCLC14C Swi 23 108 MECH EXTENSION OF MEADOWS | CHARLESTON
o8 E [ 1ZX10RCB 145 339 COTHZ2 Boulderd 852 o L] E |IZXERCB 2140 1480 CLC1eC SW3 283 174 108 E |30rFRCP L7 2 OAKEYDS W3 188 143
0050 E B 1ZxX10rRCE &m 13 CCHED S B8 arr oo E [1ZXFRCB 175 ai4 COWANRD SW3 184 054 [ bl E v RrCP 100 R’ OAKEYDE w3 188 143
oose E [218X10RCE 1200 483 COWALZ S 2% (i) oz E |FX&RCB 10 814 COWANRS SW3 184 248 ] E 15' RCP QUTLET a 2 DAKEYDSB 5W3 188
oo E [2158X1TRCE 1310 perl] coriic Ee] 7483 060 o7 E X TRCE 126 &4 CCWADL 543 184 07 o] E 1 ACFT OAKEY DETENTION BASIN 188 OAKEYIN SW3 188
nx E |[210X#&RIB =7 1450 DCCSADe 573 B4 040 0400 E  |TRANSITION STRUCTURE 1 458 CWARL SWa 147 048 e E 1" X 6 RCB @ a2 CEOAKL sW3 05 050
PIEd E [|oxerse 1178 1450 DCCSAE W 867 057 uxR E |&X&RCE@JIONES 535 458 CNARC W3 147 049 a7 E |oXERCE 529 a2 CSOAKLC SW3 056 050
ox E |210X&RB 781 1450 DCCSADE 5 B&T 080 12 E |eorRce 1310 458 CWARLC W3 147 108 fee] E 10 X B RCB 2060 1302 CIA-DAKC SWa3 12 12
o7s E |2I0XFRIB 85 1450 DCCRADR o 887 073 0438 E |arRCP 1030 m ccom-c SWa 120 160 0361 E |80rRCP 1350 {723 C50AK-C sw3 058 050
0214 P 212X 10 RCB 1510 43 CED1OC W3 823 an 0438 E 50" RCP 1060 m clLem-c Swa 120 1.80 0378 (3 10 X ERCB 43 1302 CIA-DAKC Sw3 12 20
0242 P |2 1Z2XTR08 1300 1% ccePsod 53 a0 Lhicc) 0478 E |8UrRCP 110 m CLeM-C swi 120 0% L E |e&*RCP 5 a2 3HOLMC SH k<) 200
oen P 2 1ZX10RCE 1520 2 CCPS08 W3 549 0z o] E |42 RCP OUTLET L2 g7 RAINGWODB Wl m 18 09 E |8 X 53 RCOP = a2 BHOLMS Sw3 o0 20
oo P JCONC CHNL 12W 4D 2155 1300 333 CCESFD-L 042 042 0513 E 102 ACFT RANBCW DETENTICN BASIN 1027 RAINGMN 5Wa m 0410 E |8 RCP 182 372 BHOLMLC 500 (k< 200 N
FWEH IWEST CHARLESTON DRAIN LCDE LAS YEGAS CREEK - DECATUR 420 E |& RCP 18410 32 IHOLM-C 53 k<] 200
00 E [I0XTRIB mo 1044 CCH22 S 1% [k 0000 E JEXERCE 1810 430 Len-c WA 038 1.5 MECN MEADOWS - CHARLESTON
D0 E 10X T RSB B4 824 CCCHIBC sia 113 040 0034 E |77 RCP 700 430 LC1-C SW3 038 050 0000 P |FX&RCE 1570 150 CCHI0 s 1.00 1.08
0035 E |[¢¥xTRCB 425 824 CCCHI8C sV 115 040 Leso LAS VEGAS CREEK - JONES 0081 P |FXTRCB 300 150 CCHI0 S 1.00 182
D044 E |#FXTRCB 145 561 CCHI&LC s () 040 0000 E |FXERCB a0 3 ALDIBLC Séa 0.37 050 0z P |¥XERCE 5200 BS54 CCHIBC SW2 o2 15
D47 E |TXERCB m 561 CCHISL WA (] 208 0007 E |gX&RCB L] 381 ALDIB-C Sw3 0437 0.80 023 P |FXERCE 70 438 COHO3C SW3 0.3 M
0050 E |FX4RCB 400 1 CCHI8C W3 053 040 Lewe LAS VEGAS CREEK - LORENZI MEOK [DAKEY MEADOWS STORMORAIN
FWoK [OAKEY DRAIN 0000 E |TX&RCE “5 85 DALDA SW3 oa iy 0000 E JOONC CHNL1SWESD O nz 27 COK13 SWIsC 254 088
0000 E 10X & RSB 1350 k- 1COKIIC 5% 118 662 0008 E |TX&RCE p-1] e DALDOA SW3 L) 40 0002 E |exTRCE 800 bl COK13 SW3sC 258 058
00 E 10X & RTB 1025 960 1C0K11C 3 118 08 0054 E |TX5RCB 169 285 DALDIA SW3 041 100 a7 E 19 X & RCB 1550 2871 COK13 SW3sC 254 092
0040 E [EX&RCB %) T49 COK10 08S 1.00 LCME LAS YEGAS CREEK - MEADOWS 0048 E |axgrcs 170 an COK13 SWass 20 050
D050 E |SX5RCB sn T48 COK10 085 150 0000 E 14X FRCB o5 1484 MEADOWDB SWasC 567 on 0079 E |Tx€RCB 1320 244 CHUB 5w o2 0.4
ooms E |¥X&RCB nrs 748 COK10 08 104 ona E  |STILLING BASIN 140 1484 MEADOWOS SWasC 567 02 G073 E IEx&Rc8 9 el COK12 SWIsC 87 050
o E |EFX&RCE 2020 468 COKDG-C SW3 055 216 oMy E  |3300 OFS SPILLWAY (REFLACE W/ LCMEOO1E) 330 MEADOWDR SWIsC 867 oogt E 16" X & RCB B aBM COK12 §AISC 257 101 |
FWPS. PALMYRA | SIRIUS DRAIN Loyl ] F JMO0IFY SPILLWAY RAISE HEIGHT BY 1" (REPLACES LCMEDO1T) B0 MEADOWDSB SW3SC BET ang E NZX8RCB 204 1563 CCoke §¥asC 152 104
0o P 1ZX1ZRCB 00 E-L CPS08 W3 507 15 e E 1 N'XSRCBAND I 1§ XSRCE 1"l 1484 MEADOWODA SWISC 56T o8 0151 E J1ZXERCB 82 1568 CCOK0e SWIsC 158 045
o7 P IrX1TRCB 5220 palnl CPSA S 27 128 0020 E 213 ACFT MEADOWS DETENTION BASIN 4908 MEADOMN SWasC 5 e E 12 X9 RCB 1350 1568 COK(E SWa 158 045
057 P |2 65 RCP £100 547 CPS03 088 1.15 0021 P LIPGRAE TO 240 AC-FT MEADOWS DETENTION BASIN 4209 MEADOWIN SWAsC 755 09 E 12 X T RCB &0 65 COKO7 SW3 050 on
*The HEC-1 node shown idenlifies the controlling concentration point for the associated facility and is located upstream of this facility due lo decreasing peak flow with increasing tributary area caused by storm distribution transifions, depth area reduction factors, or attenuation of flow from routing.
""As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior o performing any facility specific analysis,
" For parallel facilities, the existing facillty flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e. HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
c ility Identifier A Construction Features A KINS
%E)?\II'I'%}!}LD::SLTC['U%'DT 201 SFII_.SE g%%mi‘_)r ES}I:LEY Ié 1B éuz‘::'r:&t,aa;ﬁm)me | gxustingI;az:ilitrj';:;‘.:ﬁ-r S E Bottom Width...... Cast in Place Concrete Pipe. CIPCP Reinforced Concrete Arch Culvert........... RCAC IR Al i ,
Stream Name roposed or ied Facility... . P Corrugated Metal Arch Pipe Culvert. CMAP Reinforced Concrete Box. RCB dember of the SNC-Lavalin Gioup |
s MASTER PLAN UPDATE g Mile 000 Contingency Level Depth. D Corrugated Metal Pipe Culvert CMPC Reinforced Concrete Box Culvert... .RCBC |
Distance Above Confluence Category A... P High Density Polyethylene... HDPE Reinforced Concrete Pipe........ RCP . 154
‘ FACILITY INVENTORY N vith Parent Stream (Miles) | Catgory B... P Side Slope, H:V... Horizental Eliiptical Reinforced Concrete Pige........... HERCP Reinforced Concrate Pipe Culvert RCPC e Louis Berger |
FIGURE F-29 D Miles in Hundredths Reinforced Concrete Arch Pipe...................... RCAP Storm Sewer Pipe..........ccoooone . 8sP K

F1GURE Sa



=

Ca
,.-JW.

L0V

T BZUE U0H peis
. hgr g &5

N R

-‘I.va.m.




CENTRAL
NEIGHBORHOOD
FLOOD CONTROL

MASTER PLAN

LEGEND

E Sub-basin Boundary

LV12 BasinID

Contributing flow

10yr./100yr.
L mfrom the basin (cfs)

@==p= [low Arrow

250 10-Year Street Flow
500 100-Year Street Flow
(300) 10-Year Facility Flow
(800)| 100-Year Facility Flow

(Flows in GFS)

Study Area Limit

PHOTO DATE: SPRING 2004

FIGURE E-8

EXISTING DRAINAGE CONDITIONS

2270 Corporate Circle, Suite 100
Henderson, NV 89074

(702) 263-7275
Fax: (702) 263-7200

Durango

Lake Mead
Washingten

Charleston

Sahara

Desert Inn

g s ] .
ic 3 - 8 2
@ a 2 & & 2
2
=
4 5 6
7 o || |l e
13

NOTE:

Existing conditions are based on future

Curve Number values with only existing local and
CCRFCD facilities in place.

100-Year flows at locations where a 100-Year
subbasin concentration point does not exist in the
hydreclogy model were based on an area-weighted
ratio of the 100-Year flows from concentration points
upstream and downstream of the location. See
Volume | for a more detailed explaination.
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Facility | Channel 3 Facility | Channel
ID MILE | Status Plan No. : Facility Description Lonath S_]__ppa Elow 1D MILE | Status Plan No. ; Facility Description Longth.]:.Slope Flow
T {7 S (cfs) | : : - (B S (cfs)
(ft) (%) ; (ft) (%)
E-8 E-9
— REGIONAL FACILITIES REGIONAL FACILITIES
LAS VEGAS CREEK CHANNEL WEST CHARLESTON DRAINS
LCCH | o249 E HWY BK E-4 60" RCP 2693 113 277 FWCH | 0000 E 2002 Master Plan Update  [84" RCP 1600 093 960
LCCH | o300 E HWY BK E-4 48" RCP 1109 1.13 153 FWCH | 0020 P1  |2004 CNFCMP 10' X 7' RCB 1200 070 %0
LCCH | 0321 E HWY BK E-4 48" RCP 1214 113 153 FWCH | 0021 P1  |2004 CNFCMP 8 X 4 RCB 1500 050 267
2004 CITY OF LAS VEGAS LCCH | 0344 E HWY BK E-5 48" RCP 1531 066 17 FWCH | 0022 P1_ |2004 CNFCMP 8 X 6'RCB 800 070 515
CENTRAL NEIGHBORHOOD LCCH | o373 E  |[HwyBKES 60" RCP 2246 065 212 SHADOW LANE DRAIN
FLOOD CONTROL MASTER PLAN LCCH | 0420 E HWY BK E-5 60" RCP 1109 150 319 FWSH | 0000 | E  ]2002 Master Plan Update  |7' X 4' RCB [ 1034 | o020 [ 253
LCCH | 0441 E HWY BK E-5 48" RCP 1098 1.50 176 LAS VEGAS CREEK CHANNEL
LEGEND LCCH | 0460 E HWY BK E-5 36" RCP 1289 1.62 85 LCCH | o047 E HWY BK E-3 Conc Chnl 9W 8D 3:1SS 3485 0.80 2699
REGIONAL STREAM NAME DESIGNATOR AABB LCCH | 0488 E HWY BKE-5 & R-3 42" RCP 922 110 106 LCCH | o113 E HWY BK E-3 2:8 X 7' RCBC @ Rancho 100 084 1896
LCCH | 0502 E 36" RCP 792 1.10 70 LCCH | 0114 E HWY BK E-4 Conc Chnl §W 7'D 1:188 2400 084 2515
REGIONAL MILE 0000 LAS VEGAS CREEK CHANNEL - PARALLEL SYSTEM LCCH | 0176 E HWY BK E-4 Conc Chnl 11'W 7'D 800 214 2362
LCCP [ o173 E2  [NDOTU.S.95Widening [2: 12’ X6 RCB 3690 0.58 1194 LCCH | 0184 E HWY BK E-4 8' X 6 RCB Drain 2200 227 1284
LOCAL STREAM NAME DESIGNATOR AAB LCCP | 0243 E2  [NDOTU.S.95Widening |2:8 X 6'RCB 5558 1.03 1194 LCCH | 0248 E HWY BK E-4 60" RCP 3300 113 277
Lccp | 0350 E2  [NDOT U.S.95Widening  |60" RCP 3050 1.00 783 LAS VEGAS CREEK CHANNEL - PARALLEL SYSTEM
LOCAL ID NUMBER 000 LCCP | 0408 E2  |NDOT U.S.95Widening  |36" RCP 2452 1.86 91 LcCP | 0173 | P2 |2002 Master Plan Update  |2: 12'X6'RCB | 30 | o058 | 1194
LCCP | 452 E2  |NDOT U.S.95Widening  |Spillway 8260 LAS VEGAS CREEK - MEADOWS
EXISTING FACILITY E LCCP | 0453 E2  |NDOTU.S.95Widening  |35" RCP Outlet Pipe 100 1.86 91 LCME | 0000 E [565354 14 X8 RCB 1540 0.90 1336
LCCP | 0454 E2 NDOT U.S. 95 Widening |55 ac-ft Rainbow Detention Basin 891 LCME | 0017 E 565-354 Spillway 3300
PROPOSED OR MODIFIED FACILITY P LAS VEGAS CREEK - DECATUR LCME | o018 E  |565354 1411.5' X 5 RCB and 1-11' X 5 RCB Otlet Pipes 100 081 1336
LCDE | 0000 | _E__ [2002 Master Plan Update _[72" RCP [ 720 T 0s0 [ 404 LCME | o019 E 731-45-1A 200 ac-ft Meadows Detention Basin 4673
CONTINGENCY LEVEL: MEADOWS ALTA LCME | 0020 E 565-354 Upgrade to 228 ac-ft Meadows Detention Basin 4673
CATEGORY B PO MEAL | 0015 E 327231 72" RCP 2620 194 461 LCME | o027 E 565-354 Conc Chnl 30W 8.5D 1000 040 4673
MASTER PLAN P1 MEAL | 0080 E 327231 60" RCP 5200 281 461 LCME | 0039 E  |731-451A Conc Chnl 18W8D 1:188 950 02 4292
PRELIMINARY DESIGN P2 MEAL | 0160 E 107-V1517-A 36" RCP 2505 122 358 LCME | 0076 E  [|731451A Free Span Bridge 18W 8D @ Alta 100 1.89 4292
DESIGN P3 MEADOWS ALTA PARALLEL LCME | o077 E 731-45B-1A Conc Chnl 18W 8D 1:188 370 189 4292
MEAP | 0000 l P1 |2003 CNFCMP 8 X 5'RCB | 8400 I 125 I 677 LCME | 0084 E 731-45-1A 2:10 X6 RCBC @ Valley View 174 1.89 1251
BOTTOM WIDTH W MEAP | 0172 P1_ |2003 CNFCMP 8 X6 RCB 1100 0.30 416 LCME | 0085 E 731-45B-1B 2:10 X6 RCBC @ Valley View 464 1.89 1251
MEADOWS - CHARLESTON LAS VEGAS CREEK - RANCHO
DEPTH D MECN | 0000 P1  [2002 Master Plan Update  [10'X @' RCB 3200 1.09 1547 LCRA [ o000 | E  [2002 Master Plan Update 8" X 6 RCB [ 250 [ o050 [ 773
MECN | 0061 P1  |2002 Master Plan Update  |8' X 8'RCB 3300 182 1313 MEADOWS ALTA
SIDE SLOPE, H:V sS MECN | 0123 P1  |2002Master Plan Update |8 X 7'RCB 5200 1.64 1041 MEAL | 0000 E 731-45B-1B Conc Chnl 8W11'D 1:158 710 1.58 1251
LEFT SIDE SLOPE H:V LSS MECN | 0223 P1 2002 Master Plan Update  |7' X 6'RCB 2700 204 676 MEAL | 0012 E 731-45B-1B 12'X6' RCBC @ Red Sky 158 303 1251
RIGHT SIDE SLOPE H:V RSS LOCAL FACILITIES MEAL | 0013 E 731-45B-1B Conc Chnl 12W 9D 1:15S 317 3.03 1251
CHN | 380 E 107-V725A 18" RCP 1347 12 MEAL | 0015 E 327V231 72" RCP 2620 1.94 451
CORRUGATED METAL ARCH PIPE CULVERT CMAP CHN | 370 E 107V-853 18" RCP 127% 14 MEADOWS ALTA PARALLEL
CORRUGATED METAL PIPE CULVERT CMP CHN 3an E 107-v1133 12" RCP 250 022 2 MEAP | oooo | P1 [2003 CNFCMP |8 X 5'RCB | 840 | 125 | 677
DUCTILE IRON PIPE DIP CHN | 372 E 107-V2079 12" RCP 89 0.31 3 EXTENSION OF MEADOWS / CHARLESTON COLLECTION SYSTEM
HIGH DENSITY POLYETHYLENE PIPE HDPE CHN | 380 E 1071055 12" RCP 495 3 MECH | 0000 E 731-45B-1B 10' X6'RCB 1190 050 820
HELICAL ELLIPTICAL REINFORCED HERCP DCR | 025 E 113-160 12" RCP 301 3 MECH | 0021 E  [73145B-1B 6 X 5 RCB 211 1.16 487
CONCRETE PIPE DCR | o020 E 107-V1993 48" RCP 1500 0.12 144 MECH | 0025 E 731-45B-1B 78" RCP 475 1.16 565
PUBLIC DRAINAGE EASEMENT PDE DCR | 031 E P72 6" VCP 380 MECH | 0034 E 731-45B-1C 84" RCP 1267 044 424
POLYVINYL CHLORIDE PIPE PvC DCR | o032 E 32772 15" RCP 564 3 MECH | 0058 E 73155 72"RCP 700 042 274
REINFORCED CONCRETE BOX RCB DCR | 035 E 107-V536 16" RCEP 256 7 MECH | 0059 E 731-55 36" RCP 1280 042 43
REINFORCED CONCRETE BOX CULVERT RCBC DCR | o040 E 32772 12" RCP 958 004 1 |MEADOWS - CHARLESTON
REINFORCED CONCRETE ELLIPTICAL PIPE ~ RCEP DCR | 050 E  |327-113 18" RCP 368 060 11 MECN | 0000 | P1  ]2002 Master Plan Update  [10' X 9' RCB [ 300 [ 109 [ 1547
REINFORCED CONCRETE PIPE RCP DCR | o051 E 107-V717B 23" X 36" CMP 115 30 OAKEY/I-15 STORM DRAIN
REINFORCED CONCRETE PIPE ARCH RCPA DCR | o080 E HWY BK# E-4 24" RCP 375 73 MEOK | 0000 P1  |2002 Master Plan Update [3: 12' X 6' RCB | 3300 | 061 | 2550
REINFORCED CONCRETE PIPE CULVERT RCPC DCR | 070 E 107-V817 15" RCP 713 6 MEOK | 0053 P1  |2002 Master Plan Update  [12' X 8' RCB 5100 0.75 1433
STORM SEWER PIPE SSP FAL 010 E 327Y-4075 36" RCP 15 300 100 LOCAL FACILITIES
VITRIFIED CLAY PIPE VCP JNS 030 E 107-V48A 18" RCP 1429 6 AT 000 E 107V-1164 Chnl V-Ditch 531 12
JNS 040 E 107-V948A 15" RCP 1083 4 AT 015 E 107-V3126 60" RCP %82 035 215
NOTES: JNS 045 - E 107-V948A 12" RCP 1306 2 AT 020 E 107-V3126 54" RCP 1538 050 187
FLOW = 100 YEAR HEC-1 FLOW (REGIONAL JNS 048 E 327162 / 107-V948A 8'RCP 71 1 AT 025 E 107-V3126 48" RCP 480 1.40 165
FLOW = FACILITY CAPACITY (LOCAL FACILITIES) JNS 050 E 327-V162 / 107-V948A 12"RCP 183 2 ALT 026 E 1073126 48" RCP 157 148 88
JNS 080 E 327 V162 24" RCP 300 23 AT 028 E 107-V3126 36" RCP 88 025 77
INS 070 E 107-V948A 12" RCP 2095 2 AT 031 E 1073126 30'RCP 572 0.25 57
RNB | 050 E Hwy Bk R-3 30" RCP 630 1.37 42 AT 033 E 107-V3126 30" RCP 769 025 32
RNB | 055 E Hwy Bk R-6 36" RCP 666 0.40 37 AT 035 E 107-V2771 8'PVC 600
RNB | 100 E Hwy Bk R-6 18" RCP 700 047 6 CHN | 285 E 1072255 6" PVC 87 0.50 1
FLOOD CONTROL FACILITIES INVENTORY RNB 120 E Hwy Bk R-6 60" RCP 230 535 522 CHN 300 E 107-V725A 24" RCP 6460 10
RNB 130 E 107-v1663 38" RCP 260 94 CHN | 312 E 1072406 12"RCP 126 030 2
SHEET | -5 RNB 150 E 107Y-2159-2 24" RCP 180 240 35 CHN | 313 E 1072406 8" PVC 100 030 1
RNB 190 E Hwy Bk R-6 30" RCP 9 0.00 CHN | 315 E 107-W725A 2: 34" X 53" RCP 370 8
RNB | 200 E Hwy Bk R-6 18" RCP 325 0.30 6 CHN | 316 E 107-V725A 43" X 68" RCP 675 169
y RNB | 220 E 107Y-2159-3 5P.DE. 30 CHN | 317 E 107-V725A 38" X 60" RCP 300 123
CX) TRP | 000 E 107-1517 18" CMP 3734 8 CHN | 340 E 107-V725A 36" RCP 716 80
’ TRP | 001 E 650.41 12"HDP 168 0.01 4 CHN | 350 E 107V/725A 24" RCP 383 18
VB 170 E 107-V1137 24" RCP 4000 23

T\GURE &o.



‘sasodind Alojengal 000'2
10} pasn aq jouued seae paziuiapowiun pue paddewun NWELOLB.OE 1994
10 sofewul dejy “alep aai3daya WHI4 PUB Yaquinu [aued WHI4 — S — - -
‘slayljuapl AlunwLuod ‘ajep uofeals dew ‘ieq ajeas ‘puafa) o@rﬁﬁlggﬁ%
‘sjaqe| auoz pooyy ‘fiagew dewaseq ueadde jou op sjuswala 7 =% 5
dew Suimo|jo} 2y} JO 210L 4O BUO 3y} 41 pIoa S| afew dew siy) vl ?

‘3wl 120 elep mau Aq papasiadns awiodaq

10 83ueyo AeLu UOIJELLIOUl BA1J0D))D pue THAN Ayl ‘aLuny
pue 33ep siy) 0] uanbasqgns spuawpuaWe Jo saFueyd 08|48l
jou saop pue Wd 9t:62:S 18 6T0Z/$Z/S uo payodxe sem
dew siyl "yiA34 Ag paplaoid S921A18S qam THAN 2AnRIAOYINE
ay) wouy A]39211p paAliap Si UONJELLIOUI pJBEZEY POO|) B8Y]

FIGURE 9

spiepue)s foeinaoe

dewsaseq s,y N34 YIm sajdwod umoys dewaseq ayy
‘Mojaq paguoasap se ploa Jou s )1 JI sdew poojj |engip

10 85N 9y} 10} Spiepuels s,Y N34 yim salidwos dew siyy

‘uoljeoo| Ajadoad aanejuoyIne ue
juasaidal Jou Saop pue Jasn ay) Aq pajaajas yulod
sjew xolidde ue sj dew ayy uo padeids|p uid ayy &

paddewup STANVd dYIN
aiqeneay eleq (esia oN

alqe|ieay ejeq |ensiq g ! 0 T ; “._m_._.c:ﬁ_..w.u ZW g

ainjeag aydeigoipAy SR Z002fizf6

\ L X ." E ® g . - ¢
auljeseg ajigoid H3HLO , , , ok st B aS9TOEDDCE
auljaseg J0asuel) [B)SE0) - " g - : . L i a

Kiepunog uonoipsunf ———— ¥ . . % 3 i ¥ ' w
Apnis Jo ywn . b
(348) auI uoneas|3 poojd4 aseg
joasuel] |ejseo)d
@A3|3 2924NG J2)EM
@duBYD |ENUUY %T YHM SUOI}IAS SS04D

llempoold Jo ‘ayig ‘@343 11111 11| SIYNLONYLS
JaM3 G WI0IS 40 LIBAIND ‘[BULEYD = = == = | TYHINTY

g ouoz pIEZEH POOJ{ PAUILLIAIAPUN 4O BAIY SVYIYV YIHLO

SHINOT 2AlRR43 ﬂ
X9uoz plezeH pooj4 [eLiul 4o ealy [N33u9s oN

@ 2407 33A27 03 ANP ¥siY poold yumealy (7 7 | QYYZVH 400
X auoz 'S9JON 935 ‘93AI 40 SV3dV H3IHLO
0} 2np YsiYy pOo|4 paonpay ylim ealy %&%\.

x auoz piezZeH pooj4 sauey)
|enuuy %T SuocnIpuo) aining
X suoz 3||W arenbs auo uey) ssa| Jo seale
ageuleip yjm 1o 1004 3uo uey) ssa| yydap
afeiane yIIM poojy 2oueYd [enuue % T jo
Sealy ‘piezeH Poo|d 92UBYD [BNUUY %20

METLLELSLE

N.BL6E6.9€

oNoINY |4 Jehe piezeH poo|{ [euoneN




6102 'gc Aein

FIGURE 10A

T e

i, TS .mw%.? w- BT e

,.J?,_.@m?.w mm asmm y

- i .p.l..-.flj.l

&u%ﬁ m.d_w%

uonipuo) bupspaq
wiInS Mojd yeed




SHMNOLNOD HLIA

dVIA NISVE 311S440 |

i

z £ - Tdd
S 6 187 TAGNO
T [ 8T'T ZAGNO
1> 1> - SMOT4 Q3INIYIITY NOLSITUVHD
s bl - (13aNI1+60HD) TdD
3 z L5°0 T3aNIT
B S [43 0£'9 60HD
[Py ™o | (5) Mol e) Sainas
ELETEN) 4 Aeak-00T ealy uiseg
uoRIpuUOC) 3INIng
Areuiung mojd jead "€ 9|qeL
= . St £S0T - 7dd
OLSITHVHO 5 3 87 TAGNO
S IS 3 z b 81T ZAGNO
b 6201 - SMOT4 GIDNIHIITH NOLSITUVHD
9 El - (T73aNI1+60HD) TdD
T 3 50 13aNI1
5 I 0€'9 60HD
ﬁ,_nws...%"_u Imw““..u“m mm..m.u”wmuu #ainos
uonipuo) padojanag
Kiewnuns mojd jeag T olqeL
....... TH 620T - zdd
1 z 01T NX3
ot 6201 - SMOT4 GIDINIHIITY NOLSTTUVHD
8 ze = (sx3+60H2) Td2
€ 8 SS'E sx3a
S T 0£'9 60HD
(EpYMoid | (sP) mod [€D)] e
Jeak-p1 Jeak-001 ealy ujseg
uoRipuo) bBunsix3

Kewwng mojdjead

FIGURE 10B



Soil Classification, Curve Number
Baughman & Turner, Inc. Appendix B
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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.



Custom Soil Resource Report
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Custom Soil Resource Report
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MAP INFORMATION

The soll surveys that comprise your ADI were mapped at
1:24,000.

Wartning: Soil Map may not be valid at this scale.

Enlargemeant of maps beyond the scale of mapping can cause
misunderstanding of he detail of mapping and accuracy of sail
line placement. The maps do not shaw the small argas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves directien and shape but distorts
dislance and area. A projection thal preserves area, such as the
Albers equal-ares conlc projection, shotld be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of Lhe version dafe(s) listed below,

Suil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark
County
Survey Area Dala:  Version 13, Sep 14, 2018

Scil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were pholographed: Sep 26, 2013—Feb
25, 2014

The orthophata ar other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATICON

imagery displayed on thase maps. As a resull, some minor
shifting of map unit boundaries may ba avident.
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres [n AOI Percent of AOI
152 Cave gravelly fine sandy loam, 20.1
0 to 4 percent slopes
260 Jean gravelly loamy fine sand, 19.2

2 o 4 percent slopes

Las Veegas gravelly fine sandy 148.1
loam, 0 to 2 percent slopes

Pits, gravel 2.2

Totals for Area of Interest 189.5

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 delingation 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 scils are natural phenomena, and they have the
characteristic variabllity 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 seils 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 seil or soils 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 fo make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor compeonents in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate

12




Custom Soil Resource Report

300—Las Vegas gravelly fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: hrbp
Elevation: 1,800 to 2,600 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 220 to 260 days
Farmland classification: Not prime farmland

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

Description of Las Vegas

Setting
Landform: Basin-floor remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone

Typical profile
H1 - 0to 1 inches: gravelly fine sandy loam
H2 - 1 to 7 inches: fine sandy loam
H3 -7 to 11 inches: gravelly sandy clay loam
H4 - 11 io 15 inches: indurated

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 3 to 14 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of pending: None
Calcium carbonate, maximum in profile: 85 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsotption ratio, maximum in profile: 12.0
Available waler storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soif Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: Na

16



Custom Sail Resource Report

610—Pits, gravel

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

Description of Pits

Seftting
Landform: Hills
Down-slope shape: Linear
Across-siope shape: Convex

17
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

1IN r~ g X - ' Py - -
RUNOFF CURVE NUMBERS
1
(SEMIARID RANGELANDS')
Curve numoers for
Cover description hydroiogic sod group—
Byoroiogie
Cover type cantiitiont A3 B Cc D
Herbaceous—mixture of grazs. weeds, and Poor 20 87 93
|°w.g-ru\;1ng trush, with brush the Fair n 81
minor siement. Geod =2 4 &
Oak-aspen—mommtain brush mixture of agk brush, Pear &6 /] ™
aspen. Mountain MaROFRNY, bitter bruzh. maple, Fair 438 57
and other brush Good k1 41 48
Pinyon-juniper—pinyon, juniper, or both: Poor e 85 &
gTass undersiory. Fajr 58 <) 80
Good 41 61 71
Sagebrush with grass understory. Poor 67T 80 85
Fair 51 63 10
Good 35 47 55
Desert shrub—msjor plants inslude saitbush, Poor 63 ki g5 =l
grrasewood, crecaoteb bursage, Fair s5 31
paio verde. mesquite, and octug, Good 49 ™ 84
‘Averige mpaf condition. and [, = 025
Ywurr <307 ground cover (litter, gresa. und brogh overstory)
Ferrrr 30 o 709 ground cover,
CGrewd: > T0% ground cover.
Curve numbers fur group A have been developed oniy for desert shroh,
Revizion Dare |
|
]
|
' ERENCE: ' .
WRC | REFERENCGE: o TR-55, USDA, June 1986. j TABLE 602
ENGINEERING | o 4 of 4



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREASY)

) Curve numbers for
Cover description hydrologic seil group—

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

Fully developed urban areas (vegetation established)

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

ete.pP:
Poor condition (grass cover < 50%) .......... ... 63 ™ 86 89
Fair condition (grass cover 50% ta 75%)........... 49 69 79 84
Good condition (grass cover > 73%).............. 3% 61 74 80

Impervious areas:
Paved paridng lots, roofs, drivewzys, etc. .
{excluding right-of-way). ......................._. 98 98 98 98
Streets and roads:

Paved: curbs and storm sewerx (excluding
Hghtof-way). oo L eg 98 98 88
Paved: open ditches (including right-of-way) ... .. .. -« 89 92 93
Gravel (including right-ofway} ................... . 76 85 89 9
Dirt (including right-of-way) ..................... 2 &8 87 89
Western desert urban areas:
Natural desert lzndscaping {pervious areas oniyr... 63 T 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with I- to 2-inch sand
or gravel mulich and basin borders), .............. 9% 56 96 S6
Urban distriets:
Commercial and business.......................... 85 29 92 94 ‘—9;1
Induserial. .. T T L T T2 81 88 91 93"
Residential districts by average lot size:
See Table 602A
Developing urban areas
\ lewly graded aress (pervious aress only,
N0 Yegewationt ...uoeneiiiiiec i, T 86 91 94

CN's for other combinagons of conditions may be computed using Figwe 603.
3 CN's shown arc cquivalent to those of pasture. Composite CN's may be compuited for other combirations of OPCT SpACE COVer Lype.
4 Composite CNs for nanral desert landscaping should be compued using Figure 603 based on the impervious area percentage (CN #98) and the pervious area
CN. The pervious arca CN's are assumed equivalent o desert shrub in poar kydrologic condition,
5 Composite CN's 10 use for the dexign of temporary measures during grading and consmuction should be coroputed using
Figure 603 based on the degree of development impervious area percentage) and the CN"s for the newly graded pervious areas.

Ravision Dare §

REFERENCE: TABLE 602

WRC
SCS TR-55, USDA, June 1986, 1o0f 4

ENGINEERING




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

ﬁ

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS '

Average Lot Size Percent |{Curve Nu’r’hbef for Hydrologic Soil Grpups' ,
or Usage’ Impervious? A B C D

Apartments/Condos 72 81 88 9 93 A
Townhouses/5,000 sq ft lots or less] 69 80 87 g0 92
7,000 sq ft lots 63 76 84 89 91
8,000 sq ft lots 58 73 82 . 88 g0
10,000 sq ft lots 38 61 75 83 87
14,000 sq #t lots | 30 57 | 7 81 86

20,000 sq ft lots o 25 54 70 80 | [&5 )

40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots,

2 Actuai percent impervious value should be compared to selected land use type.

3 In cases where average residential fots are smaller than 6,000 sq ft, commercial/businessfindustrial land use
should be used. '

Revision Lars

TABLE 602A

REFERENCE:
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Precipitation
Baughman & Turner, Inc. Appendix C




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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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 -4,9- - =3
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 Seuth 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 East  1-10,17-18
Notes: ' : . Revision Qats
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency
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.
’ REFERENCE:
WRC o FIGURE 513
ENGINEERING USACE, Los Angeles District, 1988




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES) |

RECURRENCE INTERVAL

TIME 2  5-Y¢  10-YR  25-Y____ 50-YR _ 100-W
5 min. 0.15  0.27  0.35 0.46 0.54 0.63
10 min. 0.25  0.48  0.57 0.74 0.89 1.02
15 min. 0.33  0.57  0.74 0.97 1.15 1.32
30 min. 0.4 0.78 1.0 1.31 1.55 1.79
1 hour 0,52  0.83  1.15 1.50 1.78 2.06
2 hour 0.59 1.0l  1.30 1.70 2.01 2.30
3 hour 0.64  1.08  1.39 1.82 2.15 2.48
§ hour 0.7z 122 \Lss | 2.5 2.41 12.77 \
24 hour {TR-35) 1.20 1.60 1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. The 24 hour values presented above are for use with TR-55 only.

3. Table 801 adjustments not required.

Revision Date

WRC REFERENCE:
. s TABLE 505
ENGINEERING USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
- _
| SIX-HOUR STORM DISTRIBUTIONS
g Percent of Percent of
’N Total Storm Depth /N Total Storm Depth
Storm Time Storm Time )
(In Minutes) SDN3 SDN4 SDN5 {Iln Minutes) SDN3 SDN4 SDN5
0 0.0. 0.0 0.0 185 32.2 37.6 43,0
5 2.0 20 2.0 180 35.2 41.5 47.7
10 © 87 5.8 5.9 195 40.9 46.2 514
15 7.0 7.5 8.0 200 49.9 53.0 - 56.1
20 8.7 9.9 11.0 205 59.0 651.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
a0 - 12.4 13.7 15.0 215 74.4 73.2 - 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 149 16.8 225 81.2 78.2 75.2
45 13.0 15.1 171 230 81.9 79.9 77.9
80 13.0 158.5 18.0 235 83.5 81.3 79.0
55 13.0 16.6 18.2 240 85.1 823 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 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 158 18.9 220 270 91.0 88.5 859
a0 17.2 204 23.0 ‘275 92.6 90.8 88.9
a5 18.1 211 241 280 93.7 92.4 91.0
100 19.0 22.0 250 285 95.0 94.4 93.8
105 19.7 228 25.9 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.8 97.3 97.0
115 20.0 24.0 28.0 300 58.2 97.8 97.4
120 20.1 24.6 29.0 305 98.5 28.2 97.9
125 20.4 252 - 30.0 310 98.7 98.4 98.1
130 214 26.0 305 315 98.9 98.6 98.3
135 229 26.9 309 320 89.0 98.8 98.5
140 24.1 27.6 31.0 325 93.3 99.1 98.9
145 249 283 31.7 330 89.3 99.2 99.0
150 25.1 28.6 321 335 99.4 99.3 99.2
155 256 29.2 327 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 996
165 27.8 31.2 34.6 350 29.8 99.8 929.7
170 28.1 321 36.1 355 99.9 g99.9 999
175 28.3 33.2 38.1 360 100.0 1000 100.0
180 29.5 35.2 40.8 !

Notes: 1. Fordrainage areas less than 8 square miles in size, use SDN 3.
For drainage areas greater than or equat to 8 square miles and less
than 12 square miles in size, use SON 4. Raviston Data
For drainage areas greater than or equal to 12 square miles, use SDN 5.
A graphical representation of these values is presented on Figure 515.

p® N

[REFERENCE: TABLE 503 ]




Time of Concentration
Baughman & Turner, Inc. Appendix D
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HEC-1— Existing Condition
Baughman & Turner, Inc. Appendix E




ddkddkhkdhddkdkrdrhtrkhrrdhdddhddhkbrhrhkdrkidt

*

*
*
*
*
*
x
*

FLOOD HYDROGRAPH PACKAGE

RUN DATE

INPUT
LINE

NO.

13

26

30

32

JUN 1998
VERSION 4.1

{HEC=-1)

05AUG19 TIME 10:04:56

Fkhkkdkkdkhkkkdhkhrkhrrkr etk kbt kdkkhrrhdrty

*
*
*
*
&
*
¥
*

khkhkkkkrkkd bk kr kb kR kb kh ke k

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

* DAVIS, CALIFORNIA 95616

hd (316) 756-1104

*
*

* % % % % * *

whkdkkhkk bk kkhr ke dhktrkkdrdd oAbk rkkhdk

THIS PROGRAM REFLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS EECL (JAN 73), HEC1GS, HEC1DB, AND HECMEW.

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

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL L0ss RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Centura Charleston Park

Existing Condition

File N:\Centura lindell\DOCS\HYDROLOGY\HEC1\centurex,DAT

LINE ID....... 1
*DIAGRAM
1 1D
2 IDp
3 Ip
4 ID
5 Ip
6 ID
7 Ip
8 IDp
9 iT 5
10 Ic 5
i1 IN 5
12 JR PREC

0,57

1.0

k kdekdkkkkkhhhhhkkhk kA kh

* Existing Conditions

*

* kkkk Rk hhkk Rk bk hkk

13 KK
14 BA
15 BB
16 PC
17 PC
18 PC
19 BC
20 EC
21 BPC
22 PC
23 PC
24 Ls
25 uD
26 KK
27 BA
28 is
29 up
30 KK
31 HC
32 KK
33 BA
34 Ls
35 up
3s zz

CHOS
0.0098
2.77
0.00
13
19
25,1
49.9
a6
98.2
98.8

0.103

EXS
0.0055

0.10

CPl
2

EXN
0.0017

¢.10

13
19,7
25.6

59
86.8
98.5
899.9

87

88

88

5.7
13
19.7
27
71
87.6
98.7
100

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONMECTOR

CHDY

EXS

EXN

(--—>) DIVERSION OR PUMP FLOW

300

B.7
14
20.1
28.1
78.1
1
99

10.
14.
20.
28,
Bl.
92,
99.3

G N Wi N

{<---) RETURN OF DIVERTED OR PUMPED FLOW

12.4
14.8
21.4
29.5
91.9
93.7
§9.3

13
15.8
22.9
32.2
83.5

L
99.4

PAGE 1

...... 9......10
13 13
17.2 18.1
24.1 24.9
35.2 40.9
85.1 85.6

97 87.6

99.5 99.8



{**¥) RUNOFF ALS0O COMPUTED AT THIS LOCATION

Jk bk kdrkkdk ke khk kA kA bk kb ke ko kkhkd okt

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1}  *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE O5AUGLY TIME 10:04:56 *
* *
dkkkkdkkdkhddkdk okt ddkh bbbk kb kkd

Centura Charleston Park

Existing Condition

File N:\Centura lindell\DOCS\HYDROLOGY\HECl\centurex.DAT

MINUTES IN COMPUTATION INTERVAL

NUMBER OF HYDROGRAPH CORDINATES

dekkkkdk kot kA d ko r bk kA Ak kkhdhd®

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

LA A SR AR R RSS2SR LT T Y LY

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

10 Io OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
Ir HYDROGRAPH TIME DATA
NMIN 5
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
ND 300
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL FIME BASE 24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMFERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN QPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATICS QF PRECIPITATION
.57 1.00
1
FLOWS IN CUBIC FEET PER SECOND,
OPERATION STATION AREA, PLAN

HYDROGRAPH AT
+ CHO9 .01 1

HYDROGRAPH AT
+ EXS .01 1

2 COMBINED AT
+ crPl .02 1

HYDROGRAPH AT
+ EXN .00 1

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

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2

.57

1.00

14,
3.50

3.50
22

3.50

3.50



Hec-1 — Developed
Baughman & Turner, Inc. Appendix F




Ikdkkkdkhrk ek ke hhkrhhdrhtkkhdkddhdktd

*

*
*
*
*
*
*

Ik dkkdkkkk kb hdk kbt hhhkkhdkokdhd

FLOOD HYDROGRAPH PACKAGE
JUN

1998

VERSION 4.1

RUN DATE

INPUT

LINE

NO.

12

05AUG19 TIME 10:05:37

(HEC-1)

*
*
*
*
*
*
*
*

X E 0059004 0K
X X X X X
X X X X
DOOXXX  XXXX X

X X X X

X X X X X
X X 00DXXX XX

dkhkdkk bk kb kb ke khkktrhkddkhkhdr

*
* U.5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECONRD STREET *
* DAVIS, CALIFORNIA 55616 *
* {916) 756-1104 *
* *
R s T e I e e R e F e P S oL ]

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

W fda N R

13
14
15
16
17
1B
19
20
21
22
23
24

26
27
28
29

30
31

32
33
34
35

36
37
38
39

40
41
42

(V) ROUTING

SCHEMATIC DIAGRAM OF STREAM METWORK

*DIAGRAM

ID
Ip
o
in
D
ID

Cantura Charleston Park

Developed Condition

HEC-1 INPUT

File N:\Centura lindell\BOCS\HYDROLOGY\HECl\centurdv.DAT

5
5
5
PREC

0.57

1.0

d kdkkkdkhkhh ko kkhkktd

* Developed Conditions *
* khkkrkkhrkkhkrkre bk ke k kot

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

KK
HC

KK
Ba
LS
uD

KK
BA
Ls
D

KK
HC
ZZ

(.) CONNECTOR

CHOS9

CHD9
0.0098
2.77
.00
13
19
25.1
49.3
:13
98.2
99.8

0.103

LINDEL
0.0009

ONDV2
0.0018

0.087

ONDV1
0.0045

0.077

cp2
3

{~-—->) DIVERSICON OR PUMP FLOW

13
19.7
25.6

59
86.8
98.5
99.9

a7

98

96.5

95

5.7

19.7
27
71

B87.6

98.7

100

300

13.3
20.1
27.8
74.4
88.8
98.9

8.7

20.1
28.1
78.1
91
99

10.8
14.2
20.4
28.3
81.2
92.6
9$9.3

(<=--} RETVRN QF DIVERTED OR PUMPED FLOW

12,
14,
21.
29,
B1.
93.
99.3

~OouvaDe

13
15.8
22.9
32.2
83.5

99.4

PAGE 1

13 13
17.2 18.1
24.1 24.9
35.2 40.9
85.1 85.6

97 97.6
89.5 99.8



26 . LINDEL

ao CPl............

32 . ONDV2
36 . . ORDV.
40 CP2....... e et

(***) RUNOFF ALSC COMPUTED AT THIS LOCATION

Jhwdkkkkdk bk kbbb kb kb k ke kb kb kb khd
*

* FLOOD HYDROGRAPH PACKAGE (HEC-1)
* JUN 1598

* VERSION 4.1

*

* RUN DATE 05AUG1S TIME 10:05:37
*

Fhkddrkk ke ke hd bk rhh ke khkd

Centura Charleston Park

*
*

*
*
*
*
*
*
*

Developed Condition

File N:\Centura lindell\DOCS\EYDROLOGY\HEC1\centurdv.DAT

MINUTES EIN COMPUTATION INTERVAL

NUMBER OF HYDROGRAPH ORDINATES

whbkdkkhhkhkdhkhkkdrhkhkrhkrdkkrk kb hkkirddkdidhd

*
U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET *
DAVIS, CALIFORNIA 956l6 *
{916} 756-1104 *

*

*

* % % & ok ¥ F

drkkkdkdhkk kb h bk bk kb k kit

FEAK FLOW AND STAGE (END-QF-PERIOD) SUMMARY FOR MULTIPLE ELAN-RATIO ECONOMIC COMPUTATIONS

RATIOS APPLIED TO PRECIPITATION

RATIO 2
1.00

14.
3.50

10 I0 OUTPUE CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IF1OT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300
NDDAEE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULII-PLAN OPTICN
NPLAN 1l NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOQS OF PRECIPITATION
.57 1.0¢
1
FLOWS IN CUBIC FEET PER SECOND,
QOPERATION STATION AREA PLAN RATIO 1
.57
HYDROGRAPH AT
+ CHO9 .01 1 FLOW 5.
TIME 3,58
HYDROGRAFH AT
+ LINDEL .00 1 FLOW 1.
TIME 3.50
2 COMBINED AT
+ CP1 .01 1 FLOW 6.
TIME 3.50
HYDROGRAPH AT
+ ONDV2 .00 1 FLOW 2,
TIME 3.50
HYDROGRAFH AT
+ ONDV1 .00 1 FLOW 5.
TIME 3.50

AREA IN SQUARE MILES
TIME TO PEAK IN HOURS



3 COMBINED AT
+ cp2 .02 1 FLOW 13, 28B.
TIME 3.50 3.50

*** NORMAL END OF HEC-1 *#*%¥



Hec-1 — Future (Ultimate)
Baughman & Turner, Inc, Appendix G




hE R e e T e )
*
FLOCD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

(HEC-1)

RUN DATE 05AUGlY TIME 10:06:06

* ok % ¥ % ¥ ¥

*
*
*
*
*
*
*

Wkkdrk ok k okt kb hh kb ke vk kK

X X OOXEX po040.4
X X X X X
X X X X
TOEXXE, XXX X
X X X X
p.o X X X X
X X XXEXXXX piosev0d

Ihhkkh kR ke krrhrkk bk dkwdt

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

Thkkdkkddd bk h kb kdkkkr ke kA kL doowd

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECLGS, HEC1DB, AND HEC1KW.

THE DEFINITICNS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISICNS DATED 2§ SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTICNS: DAMBREAK OUTFLOW SUBMERGENCE ,

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 1055 RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID.......1....... 2., 3....... 4o, Bocinnn. 6. i Tovinnnn 8
*DIAGRAM
1 1D
2 I Centura Charleston Park
3 ID
4 ID Future Condition
5 ID
6 ID File N:\Centura lindell\DOCS\EYDROLOGY\HEC1\centurfu.DAT
7 ID
8 ID
9 IT 5 300
1o io 5
11 iN 5
12 JR PREC 0.57 L0
e oAA R AR KRR KRNk
* * Future Cenditicns *
A kR ARk R AR kA
13 KK CHOS
14 BA 0.0098
15 PB 2.77
16 PC 0.00 2 5.7 7 8.7 10.8 12.4 13
17 PC 13 13 13 13.3 14 14.2 14.8 15.8
18 PC 19 19.7 19.7 20.1 20.1 20.4 21.4 22.9
19 PC 25.1 25.6 27 27.8 28.1 28.3 29.5 3z.2
20 PC 49.39 595 71 74.4 78.1 81.2 81.9 83.5
21 FC 86 86.8 B7.6 88.8 91 92.6 93.7 95
22 BC 98.2 98.5 98.7 98.9 99 99.3 99.3 99.4
23 PC 99.8 $9.9 100
24 LS 85
25 vo 0.108
26 KK LINDEL
2% BA 0.0009
28 LS 98
29 uD 0.05
30 KK CP1
31 HC 2
az KK ONDV2
i3 BA 0.0018
34 LS 96.5
35 un 0.087
36 KK ONDV1
37 Ba 0.0045
38 LS 95
39 UDp  0.077
40 KK cp2
41 HC 3
42 Z2
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING {===>) DIVERSION OR PUMP FLOW
NO. {.} CONNECIOR {<=-=-) RETURN OF DIVERTED OR PUMPED FLOW

13 CHOS

PAGE 1
....... 9......10
ip
13 13
17.2 18.1
24.1 24.9
35.2 40.9
85.1 85.6
97 97.6
99.5 99.8



26 . LINDEL

30 CPl............

32 . ONDVZ2
36 . . ONDV1
40 o

(***}) RUNOFF ALSO COMPUTED AT THIS LOCATION

Thhkdddkddddhdktbrrdhtbbrddtrdtbodrrrthet
*
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1598
VERSION 4.1

*
*
*
*
* RUN DATE  O5AUGl9 TIME 10:06:06
*

*

dhkkdkktk kbt kbbb kb kdd b hhdhdkhd

*
*

*
*
*
*
*
*
*

Centura Charleston Park

Future Conditien

File N:\Centura lindell\DOCS\HYDROLOGY\BEC1\centurfu,DAT

MINUTES IN COMPUTATION INTERVAL

NUMBER OF HYDROGRAPH ORDINATES

kkdkkdkd ko kkk kb kA khr kb r kAR kr kv k

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

kW ko ko ko kb h bk Ak k ko rk vkt kkdk

IDn

PEAK FLOW AND STAGE (END-CF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

10 I0 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCATL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5
IDATE L 0 STARTING DATE
ITIME 0000 STARTING TIME
Ng 300
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HQURS
TOTAL TIME BASE 24.92 HOURS
ENGLISH UNITS
DRATNAGE AREA SQUARE MILES
FRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREAR ACRES
TEMPERATURE DEGREES FAHRENHEIT
Je MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR HMULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00
1
FLOWS IN CUBIC FEET PER SECOND,
OPERATION STATION AREA PLAN

HYDROGRAFPH AT
+ CHOO .01 1

HYDROGRAPH AT
+ LIRDEL .oo 1

2 COMBINED AT
+ cpl .01 1

HYDROGRAPH AT
+ ONDV2 .00 1

HYDROGRAPH AT
+ ONDV1 .00 1

FLOW

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

AREA IN SQUARE MILES

TIME TQ FEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2

.57

1.00

1z,
3.k8



3 CCMBINED AT
+ cp2 .02 1 FLOW 1z2. 27.
EIME 3.50 3.50

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



Street Capacity Calculations
Baughman & Turner, Inc. Appendix H




HS1 Charleston 10-yr

Project Description

e Manning
Friction Method Feifinl
Solve For Normal Depth
Input Data
Channel Slope 0.020 ft/ft
Normal Depth 1.0 ft
Discharge 441.00 cfs
| | | |
= 57.00 ’ — : s | ' = .
E=] || 1 _ I | E !
g 56.50 | L’I/J T i l\ i E b-"“.
A y | -l | | | — L.
v ! 1 I | \__‘;\‘
56.00 | ' 5 | i : | ! 5
0+00 0410 0+20 O0+30 0+40 0450 0460 0+70 0+80 0490 1+00
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
7/12/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS1 Charleston 10-yr

Project Description
Friction Method ’;g:‘nqg’lg
Solve For Normal Depth
Input Data
Channel Slope 0.020 f/ft
Discharge 441.00 cfs
Section Definitions
i "~ station T  Elevation
. B 2 (L DR
0+00.00 56.55
0+05.00 56.45
0+05.50 56.45
0+05.50 55.95
0+07.00 56.08
0+07.00 56.12
0+43.00 56.51
0+43.00 57.01
0+44.00 57.02
0+44.00 56.52
0+50.00 56.60
0+53.00 56.56
0+53.00 57.06
0+57.00 57.02
0+57.00 56.52
0+93.00 56.13
0+93.00 56.09
0+94.50 55.96
0+94.50 56.46
0+95.00 56.46
1+00.00 56.56
Roughness Segment Definitions
oo StErtStion T 0 TEndingStation T Roughness Coefficient
(0+00.00, 56.55) (0+07.00, 56.12) - 0.013
(0+07.00, 56.12) (0493.00, 56.13) 0.017
(0+93.00, 56.13) (14-00.00, 56.56) 0.013
Opfions
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Paviovskii's
Method Method
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10,02,00.04]
7/12/2019 27 Siemon Company Drive Suite 200 W Page1of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS1 Charleston 10-yr

Results

Normal Depth 1.01ft
- 55.95 to
Elevgtlon Range 57 06 ft
Flow Area 524 ft2
Wetted Perimeter 98.32 ft
Hydraulic Radius 0.5 ft
Top Width 95.00 ft
Normal Depth 1.0ft
Critical Depth 131t
Critical Slope 0.004 ft/ft
Velacity 8.41 ft/s
Velocity Head 1.10 ft
Specific Energy 2.06 ft
Froude Number 1.997
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0t
Length 0.00 ft
Number OF Steps 0
GVF Qutput Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity fiys
Upstream Velocity Infinity ft/s
Normal Depth 1.0t
Critical Depth 13ft
Channel Slope 0.020 ft/ft
Critical Slope 0.004 ft/ft

pipes and street.fm8s
7i12/2019

Bentley Systems, inc. Haestad Methods Solution
Center
27 Siermon Company Drive Suite 200 W
Watertown, CT 06785 LJSA +1-203-755-1666

FlowMaster
{10.02.00.01]
Page 2 of 2



HS1 Charleston 100-yr

Project Description

Friction Method

Manning
Formula

Normal Depth

Solve For
Input Data
Channel Slope 0.020 ft/ft
Normal Depth 1.3 ft
Discharge 1,029.00 cfs

= 57.00

,2 4

- <

T 56.50

ﬂ.?

o

56.00
0+00  0+10 0420 0430 0+40 O0+50 O0+60 0470 0+80 0490 1+00
Station

pipes and street.fm8
7M2/2019

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 1 of 1



Worksheet for HS1 Charleston 100-yr

Project Description

_— Mannin
Friction Methed Formulg
Solve For Normal Depth
Input Data
Channel Slope 0.020 ft/ft
Discharge 1,029.00 cfs
Section Definitions
..... g T e R
L OO S U (1 U
0-+00.00 56.55
0-+05.00 56.45
0+05.50 56.45
0+05.50 55.95
0+07.00 56.08
0+07.00 56.12
0+43.00 56.51
0+43.00 57.01
0+44.00 57.02
0+44.00 56.52
0+50.00 56.60
0+53.00 56.56
0+53.00 57.06
0+57.00 57.02
0+57.00 56.52
0+93.00 56.13
0+93.00 i 56.09
0+94.50 55.96
0+94.50 56.46
0+95.00 56.46
1+00.00 56.56
Roughness Segment Definitions
. Sertswton T """ "EndingStation """ Roughness Coefficlent
(0+00.00, 56.55) (0+07.00, 56.12) 0.013
(0+07.00, 56.12) (0+93.00, 56,13} 0.017
(0+93.00, 56.13) (1-++00.00, 56.56) 0.013
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10,02.00.01]
711212019 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 08795 USA +1-203-755-1666



Worksheet for HS1 Charleston 100-yr

Results
Normal Depth 13 1ft
I 55.95 to
Elevation Range 7,06 ft
Flow Area 89.3 fiz
Wetted Perimeter 104.55 ft
Hydraulic Radius 0.9 ft
Top Width 100.00 ft
Normal Depth 13 ft
Critical Depth 1.9ft
Critical Slope 0.004 ft/ft
Velocity 11.52 ft/s
Velocity Head 2.06 ft
Specific Energy 3.39 ft
Froude Number 2.149
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 1.3ft
Critical Depth 1.9 ft
Channel Slope 0.020 ft/ft
Critical Slope (0.004 ft/it
Bentley Syslems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center : [10.02.00.01)
7122019 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



HS2 Charleston 10-yr

Project Description

s 5 Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0256 ft/ft
Normal Depth 0.9 ft
Discharge 441.00 cfs
= 953.50 .
o ' . {
pr=} i ¥ i
g 53.00:’5__ : .’ L . i :
o 52.50 ! | i
sgepl L I | 1 | S| A -
0+00 0+10 O0+20 0430 0440 0450 O0+60 0+70 O0+80 0+90 1+00 1+10
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
7/12/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS2 Charleston 10-yr

Project Description
Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0256 ft/ft
Discharge 441.00 cfs
Section Definitions
T . _ — Bl .
» L AU UURNN (.2 S
0+00.00 52.97
0+05.00 52.87
0+05.50 52.87
0+05.50 52.37
0+07.00 52.50
0+07.00 52.54
0+44.00 53.11
0+44.00 53.61
0+56.00 53.61
0+56.00 53.11
0+89.00 52.43
0+93.00 52.30
1+04.50 52.50
1+04.50 53.00
1+05.00 53.00
1+10.00 53.10
Roughness Segment Definitions
. StatSgfion T Ending Station T Roughness Coefficient
(0+00.00, 52.97) (0+07.00, 52.54) 0.0130
(0+07.00, 52.54) (0-+89.00, 52.43) 0.0170
(0+89.00, 52.43) (1+10.00, 53.10) 0.0130
Options '
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Paviovskii's
Method Method
Resulis
Normal Depth 0.9 ft
. 52.30to
Elevation Range £3.61 ft
Flow Area 48.1 ft2
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
71212018 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1686



Worksheet for HS2 Charleston 10-yr

Results
Wetted Perimeter 99.73 ft
Hydraulic Radius 0.5 ft
Top Width 98.00 fi
Normal Depth 0.9 ft
Critical Depth 131t
Critical Slope 0.0041 ft/ft
Velocity 9.18 ftfs
Velocity Head 131t
Specific Energy 2251t
Froude Number 2.310
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0 ft
tength 0.00 ft
Number Of Steps 0
GVF Qutput Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.9 ft
Critical Depth 13ft
Channel Slope 0.0256 ft/ft
Critical Slope 0.0041 ft/ft

pipes and street fmB
7M22019

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 2 of 2



HS2 Charleston 100-yr

Project Description

i Manning
Friction Method Formula
Solve For Normal Depth

Input Data

Channel Slope
Normal Depth

0.0256 ft/ft
1.3 ft

Discharge 1,029.00 cfs

s | i } i
= S0 e | | s
b i { i i i i i
% 53.00 s | 5 | s
= { | i | |
) R S 1 i | i
W 52.50 ; e . | =

52.00 L
0+00 0+10 0+420 O0+30 0440 0450 0+60 0+70 0+80 0+90 1400 1+10
Station

pipes and street.fm8
7/12/2019

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 1 of 1



Worksheet for HS2 Charleston 100-yr

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope

0.0256 fi/ft

Discharge 1,025.00 cfs
Section Definitions
T T = A -
O . RO (.2 B
0+00.00 52.97
0+05.00 52.87
0+05.50 52.87
0+05,50 52.37
0+07.00 52.50
0+07.00 52.54
0+44.00 53.11
0+44.00 53.61
0+56.00 53.61
0+56.00 53.11
0+89.00 52.43
0+93.00 52.30
1+04.50 52.50
1+04.50 53.00
1+4-05.00 53.00
14-10.00 53.10
Roughness Segment Definitions
L. SwrtSwton T T Ending Stabion T Roughness Coefficient
(0+00.00, 52.97) (0+07.00, 52.54) 0.0130
(0+07.00, 52.54) {0+89.00, 52.43) 0.0170
(0-+89.00, 52.43) {1+10.00, 53.10) 0.0130
Options _
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 1.3 ft
. 52,30 to
Elevation Range 53.61 ft
Flow Area 80.3 ft2
Bentley Systems, Inc. Haestad Methods Selution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
7112/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS2 Charleston 100-yr

Results
Wetted Perimeter 101,05 ft
Hydraulic Radius 0.8 ft
Top Width 98.00 ft
Nermal Depth 131t
Critical Depth 1.9ft
Critical Slope 0.0035 ft/ft
Velocity 12.82 ft/s
Velocity Head 2.55ft
Specific Energy 3821
Froude Number 2.496
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.00 ft
Number OFf Steps 0
GVF Output Data
Upstream Depth 0.0ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstrearmn Velocity Infinity ft/s
Upstream Velocity Infinity ftfs
Normal Depth 1.3 ft
Critical Depth 1.9t
Channel Slope 0.0256 fi/ft
Critical Slope 0.0035 ft/ft
Bentley Systems, Inc, Haestad Methods Solution FlowMaster
pipes and streef,fms Center [10.02.00.01]
TH2/2019 27 Slemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



HS3 Lindell Q10

Project Description

o Manning
Friction Method Eetiul
Solve For Normal Depth
Input Data
Channel Slope 0.0049 ft/ft
Normal Depth 0.4 ft {
Discharge 6.00 cfs 2%. S50
60.00
c 59.80.
o e e R [
> 59401
m 59.20 ;
59.00 |
58.80. — —t — L : - - - -
0+00 0+10 0420 0+30 0440 0+50 0+60 0+70 0480
Station
g 80 —-54.02401 AT
59.89-59.02404  _ 0.41 - 4350
002 08 —
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 0of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS3 Lindell Q10

Project Description
e Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0049 ft/ft
Discharge 6.00 cfs
Section Definitions
" Station " Elevation
_(m e /m S
0+00.00 59.66
0+05.00 59,56
0+05.50 59,56
0+05.50 59,06
0+07.00 59.19
0+07.00 59,23
0+40.00 59.89
0+73.00 59,19
0+73.00 59,15
0+74.50 59.02
0+74.50 59.52
0+75.00 59.52
0+80.00 59.62
Roughness Segment Definitions
... StrtSttion .. Ending Station . Roughness Coefficient
(0+00.00, 59.66) (0+07.00, 59.23) 0.0130
(0+07.00, 59.23) (0+73.00, 59.19) 0.0170
{0+73.00, 59.19) (0+80.00, 59.62) 0.0130
Options
Current Roughness Weighted Paviovskil's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.4ft
. 59.02 to
Elevation Range 59.89 ft
Flow Area 3.6 ftz
Wetted Perimeter 26,17 ft
Hydraulic Radius 0.1ft
Top Width 25.27 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS3 Lindell Q10

Results
Normal Depth 0.4 ft
Critical Depth 04 ft
Critical Slope 0.0082 ft/ft
Velocity 1.68 ft/s
Velocity Head 0.04 ft
Specific Energy 0.46 ft
Froude Number 0.786
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 1t
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 fi/s
Normal Pepth 0.4 ft
Critical Depth 0.4 ft
Channel Stope 0.0049 ft/ft
Critical Slope 0.0082 ftfft
Messages
Flow is
Messages divided.

pipes and street.fm8
8/5/2019

Bentley Systems, Inc. Haestad Methods Sctution
Center
27 Siemon Comparny Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 2 of 2



HS3 Lindell Q100

Project Description

Friction Method Milinirig
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0049 ft/ft
Normal Depth 0.6 ft
Discharge 16.00 cfs
60.00
c 59.80]
£ 59.60
= 59.40]
o 59.20
59.00 |
58.80 ] i | ! !
0+00 0+10 0420 0430  0+40  0+50  0+60 0470 0+80
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS3 Lindell Q100

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0049 ft/ft
Discharge 16.00 cfs
Section Definitions
Station Elevation
- R () .
0+00.00 59.66
0+05.00 59.56
0+05.50 59.56
0+05.50 59.06
0+07.00 59.19
0+07.00 59.23
0+40.00 59.89
0+73.00 59.19
0+73.00 59.15
0+74.50 59.02
0+74.50 59.52
0+75.00 59.52
0+80.00 59.62
Roughness Segment Definitions
.. ... SertStaton - Ending Station Roughness Coefficient
(0+00.00, 59.66) (0+07.00, 59.23) 0.0130
(0407.00, 59.23) (0+73.00, 59.19) 0.0170
{0+73.00, 59.19) (0+80.00, 59.62) 0.0130
Options
Current Roughness Weighted Pavlovskii's
Methed Method
Open Channel Weighting Pavlovskil's
Method Method
Closed Channel Weighting Paviovskii's
Method Method
Resuilts
Normal Depth 0.6 ft
- 59.02 to
Elevation Range £9.89 ft
Flow Area 7.8 fr2
Wetted Perimeter 43.27 ft
Hydraulic Radius 0.2 ft
Top Width 42.18 {t
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 10of2

Watertawn, CT 06795 USA +1-203-755-1666



Worksheet for HS3 Lindell Q100

Results
Normal Depth 0.6 ft
Critical Depth 0.5 ft
Critical Slope 0.0071 ft/ft
Velocity 2.04 ftfs
Velocity Head 0.06 it
Specific Energy 0.62 ft
Froude Number 0.835
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ftfs
Upstream Velocity 0.00 ft/s
Normal Depth 0.6 ft
Critical Depth 0.5 ft
Channel Slope 0.0049 ft/ft
Critical Slope 0.0071 f/ft
Messages
Flow is
Messages divided.

pipes and street.fm8
8/5/2019

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 2 of 2



Lindell at sump HS4 - Qo

Project Description

Friction Method Hanming
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0001 ft/ft
Normal Depth 0.7 ft
Discharge 6.00 cfs
60.00 ¢
£-:58.50
E *
% 59.00 i |
@ 5850 —
* s8.00] [
57.50 : | ‘ ‘ | §
0400 0+10 0+20 0430 0+40 0450  0+60 0470 04380
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/6/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for Lindell at sump HS4 -

Project Description

i Manning
Friction Method Eormula
Solve For Normal Depth

Input Data
Channel Slope 0.0001 fi/ft
Discharge 6.00 cfs

Section Definitions

Station’ Elevation
® LW
0+00.00 60.00
0+22.00 58.39
0+34.00 58.22
0+73.00 57.83
0+73.00 57.79
0+74.50 57.66
0+74.50 58.16
0+75.00 58.16
0+80.00 58.26
Roughness Segment Definitions
_ ‘Start Station ~ Ending Staton Roughness Coefficient _
(04+00.00, 60.00) (0+80.00, 58.26) 0.0130
Options
Current Roughness Weighted PavlovsKiil's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.7 ft
Elevation Range 567060?th2
Flow Area 133 ft2
Wetted Perimeter 53.54 ft
Hydraulic Radius 0.2 ft
Top Width 52.94 ft
Normal Depth 0.7 ft
Critical Depth 04 ft
Critical Slope 0.0050 fi/ft
Velocity 0.45 ft/s
Velocity Head 0.00 ft
Specific Energy 0.66 ft
Bentley Systems, Inc. Haestad Methods Selution FlowMaster
pipes and street.im8 Center [10.02,00.01]
B/6/2019 27 Slemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for Lindell at sump H$4

Results
Froude Number 0.159
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0ft
Length 0.00 ft
Number Of Steps 0
GVF OQutput Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ftfs
Upstream Velocity 0.00 ft/s
Normal Depth 0.7 ft
Critical Depth 0.4 ft
Channel Slope 0.0001 ft/ft
Critical Slope 0.0050 ftfft
Messages
Water
Surface
Elevation
exceeds
Messages lowest end
station by
0.058255475
7312508ft.

pipes and strest.fm8
8/6/2019

Bentley Systemns, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 2 of 2
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Lindell at sump Q100

Project Description

Friction Method Hannlag
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0001 ft/ft
Normal Depth 1.0 ft
Discharge 16.00 cfs
50.00 fo__ | | !
e e o
£ 55.00 ‘
=
- 58.50 !
T liveis R ; : | - .
58.002 = ;: :: | % | T ﬁﬂ.
57.50 | | | i | |
0400 0+10 0420 0+30 0440 0450 0+60 0+70 0+80
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Hsd4

Lindell at sump Q100

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0001 ftfft
Discharge 16.00 cfs
Section Definitions
', - Statfén e e e e o oo e 'Elevatlﬁn” e eeerrmeeam s e e
b 4 U .2 SO B
0+00.00 60.00
0+22.00 58.39
0+34.00 58.22
0+73.00 57.83
0+73.00 57.79
0+74.50 57.66
0+74.50 58.16
0+75.00 58.16
0-+80.00 58.16
Roughness Segment Definitions
... Satsaton " " " " EndingStaion ' Roughness Coeffident "~
{0+00.00, 60.00) (0+34.00, 58.22) 0.0350
(0+34.00, 58.22) (0+80.00, 58.16) 0.0170
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovski's
Methed Method
Results
Normal Depth 1.0ft
. 57.66 to
Elevation Range 60.00 ft
Flow Area 36.1 fiz
Wetted Perimeter 63311t
Hydraulic Radius 0.6 ft
Top Width 6221 ft
Normal Depth 1.0t
Critical Depth 0.5 ft
Critical Slope 0.0143 ft/ft
Velocity 0.44 ftfs
Velocity Head 0.00 ft
Bentley Systems, Inc. Haestad Methods Sclution FlowMaster
pipes and street.fm8 Center [10.02.00.01}
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1of 2

Watertown, CT 06785 USA +1-203-755-1666



HsY

Lindell at sump Q100

Results
Specific Energy 1.04 ft
Froude Number 0.103
Flow Type Suberitical
GVF Input Data
Downstream Depth 0.0 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 fifs
Normal Depth 1.01t
Critical Depth 0.5ft
Channel Slope 0.0001 f/ft
Critical Slope 0.0143 fi/ft
Messages
Water
Surface
Elevation
exceeds
Messages lowest end
station by
0.538382510
708402ft.
Bentley Systems, Inc. Haestad Methads Selution FlowMaster
pipes and street.im8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



HSS5 Lindell @10

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0050 ft/ft
Normal Depth 0.5 ft
Discharge 6.00 cfs
60.00 |
S 59.50 | | !
3 5900 s e i LY i e
“ s58.50 ; ; _q
58.00 - - . — i — ? - : - ‘ e -
0400 0+10 0+20 0+30 0+40 0+50 0+60 0470 0480
Station

5661 = 5825105 _ 3.0 (half steeeh)

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm3 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS5 Lindell Q10

Project Description

_— Manning
Friction Methed Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0050 ft/ft
Discharge 6.00 cfs
Section Definitions
Cdhation " Hevation” " "
R ¢ B M
0+00.00 60.00
0+22.00 58.78
0+35.00 58.96
0+40.00 58.81
0+73.00 58.52
0+73.00 58.48
0+74.50 58.25
0+74.50 58.75
0+75.00 58.75
0+80.00 58.85
Roughness Segment Definitions
... . SertSaton - EndingStation ' Roughness Coefficent "
(0-+00.00, 60.00) (0435.00, 58.95) 0.0350
(0+35.00, 58.96) {0+73.00, 58.52) 0.0170
(0+73.00, 58.52) (0+80.00, 58.85) 0.0130
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Paviovskil's
Method Method
Results
Normal Depth 0.5t
] 58.25 fo
Elevation Range 60.00 ft
Flow Area 3.8 ft2
Wetted Perimeter 29.78 ft
Hydraulic Radius 0.1 ft
Top Width 29.22 ft
Normal Depth 051t
Critical Depth 0.5ft
Critical Slope (.0084 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS5 Lindell Q10

Results
Velocity 1.59 ft/s
Velocity Head 0.04 ft
Specific Energy 0.55 ft
Froude Number 0.781
Flow Type Suberitical

GVF Input Data

Downstream Depth 0.0 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.0 ft

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity 0.00 ft/s

Upstream Velocity 0.00 ft/s

Normal Depth 05ft

Critical Depth 0.5 ft

Channel Slope 0.0050 ft/ft

Critical Slope 0.0084 ft/ft

Bentley Systems, Inc, Haestad Methods Solution FlowMaster

pipes and street.fms Center [10.02.00,01]
8/5/2019 27 Siemon Company Diive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203.755-1666



HSS Lindell Q100

Project Description

Friction Method Manhing
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0050 ft/ft
Normal Depth 0.7 ft
Discharge 16.00 cfs
60.00 e _ | g | }
S 59.50 ! | ! ! } |
s : ' | | { |
o 220! i | = == — ! o ST ' ——
© sgs0| | | | ) E *\Ir"
58.00__|
0400 0+10 0420 0+30 0+40 0450 0+60 0+70 0+80
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Center [10.02.00.01]

pipes and street.fm8
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS5 Lindell Q100

Project Description
- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 0.0050 fi/ft
Discharge 16.00 cfs
Section Definitions
~ Station * Elevation
w® e (9] o
0+00.00 60.00
0+22.00 58.78
0+35.00 58.96
0+-40.00 58.81
0+73.00 58.52
0+-73.00 58.48
0+74.50 58.25
0+74.50 58.75
0+75.00 58.75
0+80.00 58.85
Roughness Segment Definitions
... . . Startstaton ~ EndingStation Roughness Coefficient
(0+00.00, 60.00) (0+35.00, 58.96) 0.0350
(0+35.00, 58.96) {0+73.00, 58.52) 0.0170
(0+73.00, 58.52) (0+80.00, 58.85) 0.0130
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 0.7t
. 58.25 to
Elevation Range 60.00 ft
Flow Area 10.1 ft2
Wetted Perimeter 54.93 ft
Hydraulic Radius 0.2 ft
Top Width 5431 ft
Normal Depth 0.7 ft
Critical Depth 0.6t
Critical Slope 0.0128 fi/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.ima Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for HS5 Lindell Q100

Resulis
Velacity 1.58 fi/s
Velocity Head 0.04 ft
Specific Energy 0.69
Froude Number 0.645
Flow Type Subcritical

GVF Input Data

Downstream Depth 0.0 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.0ft
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ftfs
Upstream Velocity 0.00 ft/s
Normal Depth 0.7 ft
Critical Depth 0.6 ft
Channel Slope 0.0050 ft/ft
Critical Slope 0.0128 fi/ft
Messages
Water
Surface
Elevation
exceeds
Messages lowest end
station by
0.053852423
44137ft. Flow
is divided.
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fim3 Center [10.02.00.01]
B/5/2019 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Hydraulic Calculations - WSPG
Baughman & Turner, Inc. Appendix I




Project: The Lindell
Title: Type CM2 Drop Inlet (SUMP)
Subtitle: 10-ft Drop Inlet
By: PP
Date: 8/5/2019
Input: Variable: Input:
Depth at Inlet (ft) D 1.00
Grate Width (ft) W 1.50
Length of Grate (ft) L, 7.50
Length of Curb Opening (ft) Ls 10.00
Height of Curb Opening (ft) H 0.50
Weir Coef. - Curb Opening W, 2.3
Weir Coef. - Grate W, 3.0
Orifice Coef. 0. 0.67
Grate Coef. G, 0.60
Clogging Factor - Grate (%) CF, 50
Clogging Factor - Curb (%) CF. 50
Output (Grate): Equation: Output (Grate):
Effective Weir Length (ft) 2"W+L 10.50
Adjusted Effective Weir Length (ft) 2*(1-CFy/100)*W+(1-CF/100)*L, 5:25
Grate Open Area (sf) WL 11.25
Adjusted Grate Open Area (sf) Grate Open Area * G.*(1-CF,/100) 3.38
T It D<1.7927(Ad). Grate Open Area/Ad). Eff. Length) use weir, else
Controlling Flow Type (weir/orifice) orifice weir
Intercepted Flow (cfs) weir: W,*(Adj. Eff. Weir Length)*D"™® 15.8
orifice: O.*(Adj. Grate Open Area)*(64.4*D)"®
Output (Curb): Equation: Output (Curb):
Effective Weir Length (ft) L+1.8*W 12.70
Adjusted Effective Weir Length (ft) L+1.8(1-CF./100)*W 11.41
Curb Open Area (sf) L*H 5.00
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF/100) 2.50
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice
Intercepted Flow (cfs) weir: W *(Adj. Eff. Weir Length)*D"® 13.42
orifice: O.*(Adj. Curb Open Area)*(64.4*(D-H/2))%*
Output (Total): Qutput (Total):
Capacity Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 29.2
Designed Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 16.0




24-inch RCP

Project Description

- Manning
Friction Method Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.0130
Channel Slope 0.0050 fi/ft
Normal Depth 191t
Diameter 2.0t
Discharge 17,19 cfs
19 <201
Vi1 B_
H: 1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
pipes and street.fm3a Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 24-inch RCP

Project Description

. Mannin
Friction Method Formulg
Solve For Discharge

Input Data
Roughness Coefficient 0.0130
Channel Slope 0.0050 ft/ft
Normal Depth 1.9t
Diameter 2.0t
Resuits
Discharge 17.19 ¢fs
Flow Area 3.1 fi2
Wetted Perimeter 538ft
Hydraulic Radius 0.6 ft
Top Width 0.87 ft
Critical Depth 1.5 ft
Percent Full 95.0 %
Critical Slope 0.0070 fi/ft
Velocity 5.58 ftfs
Velocity Head 048 ft
Specific Energy 2.38ft
Froude Number 0.523
Maximurm Discharge 17.21 ¢fs
Discharge Full 16.00 cfs
Slope Full 0.0058 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 ft
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 429 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 1.9t
Critical Depth 1.51#
Channel Slope 0.0050 ft/ft
Critical Slope 0.0070 fit/ft
Bentley Systems, Inc. Haestad Methods Selution FlowMaster
pipes and street.fm8 Center [10.02.00.01]
8/5/2019 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1686



Ti The Lindell

T2 Storm drain from Lindell to outlet

T3 c:\wspg\lindell.wsw

S0 3.6602250.090
R 43.8202251.140
43,8202251.14@

118

302.7792252.449

WX

R 237.8102252.
R

R 631.8702254.699

R 645.4502254.160
SH 645.4502254.160
& 1 5 @& o.e00
b 2 4 @ .aea
PTS 13 ©.000 52.30
Q 16.68

.935

.B13
.013
.e13
.e13

L S S N

.09
2.000

8.000
0.008

lindell

12.0 51.71 22.80 54.989

Page 1

2250.09
45.80
45.60
-45.00
2258.66
.6 .ee .2 .ep .00 .09
.ee  .ee .80 .60 .g8 .00

.00
.09
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.ee
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Land Use Approvals
Baughman & Turner, Inc. Appendix J




LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN
Mayor

LOIS TARKANIAN
Mavyor Pro Tem
STAVROS S. ANTHONY
BOB COFFIN
MICHELE FIORE
CEDRIC CREAR
WARD 2 {Vacant)

SCOTT D. ADAMS
City Manager

DEPARTMENT OF PLANNING

ROBERT SUMMERFIELD
DIRECTOR

DEVELOPMENT
SERVICES CENTER

333 N. RANCHO DRIVE
3RD FLOOR
LAS VEGAS, NV 89106

702,229.6301 | VOICE
702.474.7463 | FAX

May 16, 2019

Mr. Redman Jordan

Charlie Rah Rah Irrevocable, et al
P.O. Box 400188

Las Vegas, Nevada 89140

RE: GPA-74312 [PRJ-T4089] -~ GENERAL PLAN AMENDMENT
RELATED TO ZON-74313 AND SDR-75858 [PRJ-75792]
CITY COUNCIL MEETING OF MAY 15, 2019

Dear Mr. Jordan:

The City Council at a regular meeting held on May 15, 2019 voted to
APPROVE arequest for a General Plan Amendment FROM: SC (SERVICE
COMMERCIAL) TO: H (HIGH DENSITY RESIDENTIAL) on 4.62 acres at
the southeast corner of Charleston Boulevard and Lindell Road (APNs 163-
01-501-001 and 002), Ward 1 (Tarkanian) [PRJ-74089].

The Notice of Final Action was filed with the Las Vegas City Clerk on
May 16, 2019,

Sincerely,

Mﬁmerﬁeld, ﬁgP@

Director
Department of Planning

RTS:PL:clb

ce: Mr. Rodman Jordan
Centura Development
1210 Hinson Street
Las Vegas, Nevada 89102

Mr. David Turner
Baughman & Turner, Inc.

Y

cityoflasvegas
lasvegasnevada.gov
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1210 Hinson Street
Las Vegas, Nevada 89102




LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN
Mayor

LOIS TARKANIAN
Mayor Pro Tem
STAVROS 5. ANTHONY
BOB COFFIN
MICHELE FIORE
CEDRIC CREAR
WARD 2 (Vacant)

SCOTT D. ADAMS
City Manager

DEPARTMENT OF PLANNING

ROBERT SUMMERFIELD
DIRECTOR

'DEVELOPMENT
SERVICES CENTER

333 N. RANCHO DRIVE
3RD FLOOR
LAS VEGAS, NV 89106
702.229.6301 | VOICE
7024747463 | FAX

May 16, 2019

Mr. Rodman Jordan

Charlie Rah Rah [rrevocable, et al
P.O. Box 400188

Las Vegas, Nevada 89140

RE: ZON-74313 [PRJ-74089] - REZONING RELATED TO GPA-74312
AND SDR-75858 [PRJ-75972]
CITY COUNCIL MEETING OF MAY 15, 2019

Dear Mr. Jordan:

The City Council at a regular meeting held on May 15, 2019 voted to
APPROVE arequest for a Rezoning FROM: C-1 (LIMITED COMMERCIAL)
TO: R-4 (HIGH DENSITY RESIDENTIAL) on 4.62 acres at the southeast
corner of Charleston Boulevard and Lindell Road (APNs 163-01-501-001
and 002), Ward 1 (Tarkanian) [PRJ-74089].

The Notice of Final Action was filed with the Las Vegas City Clerk on
May 16, 2019,

Sincerely,
obert Summerfield, A%P«ez
Director

Department of Planning
RTS:PL:clb

cc: Mr. Rodman Jordan
Centura Development
1210 Hinson Street
Las Vegas, Nevada 89102

Mr. David Turner
Baughman & Turner, Inc.
1210 Hinson Street

Las Vegas, Nevada 89102

e 2 I T B oy
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cityoflasvegas
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LAS VEGAS
CITY COUNCIL

CAROCLYN G. GOODMAN
Mavor

LOIS TARKANIAN
Mayor Pro Tem
STAVROS 5. ANTHONY
BOB COFFIN
MICHELE FIORE
CEDRIC CREAR
WARD 2 (Vacant}

SCOTT D. ADAMS
City Manager

DEPARTMENT OF PLANNING

ROBERT SUMMERFIELD
DIRECTOR

DEVELOPMENT
SERVICES CENTER

333 N. RANCHO DRIVE
3RD FLOOR
LAS VEGAS, NV 89106

702.229.6301 | VOICE
702.474.7463 | FAX

May 16, 2019

Mr. Rodman Jordan :
Charlie Rah Rah Irrevocable, et al
P.O. Box 400188 :
Las Vegas, Nevada 89140

RE: SDR-75858 [PRJ-75792] - SITE DEVELOPMENT PLAN REVIEW
RELATED TO GPA-74312 AND ZON-75313 [PRJ-74089]
CITY COUNCIL MEETING OF MAY 15, 2019

Dear Mr. Jordan:

The City Council at a regular meeting held on May 15, 2019 voted to
APPROVE a request for a Site Development Plan Review FOR A
PROPOSED 144-UNIT SENIOR CITIZEN APARTMENTS
DEVELOPMENT on 4.62 acres at the southeast corner of Charleston
Boulevard and Lindell Road (APNs 163-01-501-001 and 002), C-1 (Limited
Commercial) Zone [PROPOSED: R-4 (High Density Residential)], Ward 1
(Tarkanian) [PRJ-75792].

This approval is subject to the following conditions:

Planning

1. Approval of and conformance to the Conditions of Approval for General
Plan Amendment (GPA-74312) and Rezoning (ZON-74313) shall be
required, if approved. '

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

3. All development shall be in conformance with the site plan, building
elevations, and landscape plan, date stamped 05/15/19, except as
amended by conditions herein.

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

7Y

cityoflasvegas
lasvegasnevada.gov

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



Mr. Rodman Jordan

Charlie Rah Rah Irrevocable, et al
SDR-75858 [PRJ-75792] - Page Two
May 16, 2019

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

7. 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.

8. Sign and record a deed restriction with language determined to be satisfactory by the City
Attorney which restricts the use of the site to an age-restricted community for those
persons 55 years of age or older, to the full extent of the law.

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

Public Works

10.  Dedicate 40-feet of right-of-way adjacent to this site for Lindell Road and dedicate a 25-
foot radius along with granting a Traffic Signal Chord Easement on the southeast corner
of Charleston Boulevard and Lindell Road prior to the issuance of any permits. Additionally,
grant a 5-foot Pedestrian Access Easement adjacent to Charleston Boulevard prior to the
issuance of building permits for this site.

11, Construct all half-street improvements meeting Current City Standards on Lindell Road
including the possible reconstruction of the curb return at the southeast corner of Lindell
Road and Charleston Boulevard adjacent to this site including appropriate transition
paving, concurrent with the development of this site. Correct all American’s with
Disabilities Act (ADA) deficiencies and remove all unused driveway cuts, if any, on the
sidewalk along Charleston Boulevard adjacent to this site 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.

12 - Concurrent—with-develepment—ef—this—sitereenn‘eet%te—th‘e‘—.pubIiE'%Se'Wé‘r+liﬁ'é:iﬁ-ehar'lestoﬁ"—“

~——Boulevard-at a-location-acceptableto ‘the"Sanitary Sewer Section of the Department of
Public Works.




Mr. Rodman Jordan

Charlie Rah Rah Irrevocable, et al
SDR-75858 [PRJ-75792] - Page Three
May 16, 2019

13.

14.

15.

16.

17.

Obtain an Occupancy Permit from the Nevada Department of Transportation (NDOT) for
the construction of improvements in the Charleston Boulevard public right-of-way adjacent
to this site prior to constructing any improvements within NDOT jurisdiction.

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

Contact the City Engineer's Office at 702-229-6272 to coordinate the development of this
project with the “West Charleston Bus Turnouts” improvement project and any other public
improvement projects adjacent to this site. Comply with the recommendations of the City
Engineer.

A Traffic Impact Analysis must be submitted to and approved by the Department of Public
Works prior to the issuance of any building or grading permits, submittal of any construction
drawings or the recordation of a Map subdividing this site, whichever may occur first.
Comply with the recommendations of the approved Traffic Impact Analysis prior to
occupancy of the site. The Traffic Impact Analysis shall also include a section addressing
Standard Drawings #234.1 #234.2 and #234.3 to determine additional right-of-way
requirements for bus turnouts adjacent to this site, if any; dedicate all areas recommended
by the approved Traffic Impact Analysis. All additional rights of way required by Standard
Drawing #201.1 for exclusive right turn lanes and dual left turn lanes shall be dedicated
prior to or concurrent with the commencement of on site development activities unless
specifically noted as not required in the approved Traffic Impact Analysis. Phased
comp\ﬁance will be allowed if recommended by the approved Traffic Impact Analysis. No
recommendation of the approved Traffic Impact Analysis, nor compliance therewith, shall
be deemed to modify or eliminate any condition of approval imposed by the Planning
Commission or the City Council on the development of this site. If the site is deed restricted
and developed as senior apartments, then no Traffic Impact Analysis will be required.

A Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works prior to the issuance of any building or grading permits or
submittal of any construction drawings, whichever may occur first. Provide and improve
all drainage ways 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.




Mr. Rodman Jordan

Charlie Rah Rah Irrevocable, et al
SDR-75858 [PRJ-75792] - Page Four
May 16, 2019

The Notice of Final Action was filed with the Las Vegas City Clerk on May 16, 2018.

Sincerely,
Mpﬁeﬁfé’f&'ﬁ\' f?ﬁﬁ: et
Director .

Department of Planning
RTS:PL:clb

cc:  Mr. Rodman Jordan
Centura Development
1210 Hinson Street
Las Vegas, Nevada 89102

Mr. David Turner
Baughman & Turner, Inc.
1210 Hinson Street

Las Vegas, Nevada 89102




Form 2, CLV Checklist
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Tl:l e L}'nJ&// Map ID:

Firm Name: BaU?A man $Tlrner Engineer: J 0 A N @usﬁﬁa N

Address: | Z /Dk'J Nf’l)Sdﬂ sf
City: Lﬂ'ﬁ l/gofﬁ—‘ State: /\f/ Zip: 5 ?/ﬂz_

Phone Number 52.-879-877( | Fextmber_702-878-2 695

Property Owner: C) e/j-éurvu Dcl/a/opmeﬂ‘f

Address: |2 1o HHrinson st

cy, Las Vzgas state: NV zp: 8B 9/02

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed
for compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit the

extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended land
use.

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

l. GENERAL REQUIREMENT

t/ Design Manual Standard Form 1 with the engineer's seal and signature.

Design Manual Standard Form 4.
2 copies of the 24" x 36" Drainage Plan.

N l A A notarized letter from the adjacent property owner(s} allowing off-site grading or discharge.

. MAPS AND EXHIBITS

Yes No
;/_ __ Acopy ofa current Flood Insurance Rate Map (FIRM) with the site delineated.
___k( — Acopy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control
Facilities and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 e



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS (Continued)

Yes No

k!

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

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

\;\

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

|
|

lll. DRAINAGE PLAN
Yes

Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.

Minimum scale: 1" =60".

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

Engineer's/consultant’s address and phone number.

Elevation datum and benchmark.

SIS RE KR

Legend for symbols and abbreviations.

2
3

Cutffill scarps, where applicable.
Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street.

RN RN

Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

NASALN

Proposed typical street sections.

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -2-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

5N
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KSR

NRER KKK

NLRRINE
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lll. DRAINAGE PLAN (Continued)

Streets with off-set crowns.

Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
and slopes.

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

Delineation of proposed on-site drainage basins indicating area and 10-year and 1 00-year
storm peak flows at basin concentration points.

Concentration points and drainage flow direction with Q10 and V1o and D1go in streets.

Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for
the 10-year and 100-year flows.

Location and cross-section of street capacity calculations.

Cross-sectional detail for channels, including cutoff wall locations.

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)

stating size, material, shape, and slope with plan and profile and HGL calculations.

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

Location and detail of existing, proposed, and future block wall openings. Minimum size is
16" x 48". Wrought iron gate is required for flows > 10 cfs.

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
Perimeter retaining wall locations. Al existing and proposed walls (retaining screen and
flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masonry unit.

Building and/or lot numbers.

Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

Limits of existing floodplain based on current FIRM or best available information: limits of
proposed floodplains based on best available information.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

S

|
|
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es No
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lll. DRAINAGE PLAN (Continued)

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

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Qqqq flows.

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

Location and detail of best management practice (BMP) for parking lots and low impact
development (LID) (if required).

IV. HYDROLOGIC ANALYSIS

Appropriate soil information and Soils Map for existing and future conditions with subbasins
and property delineated.

Input and output information for existing conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

Input and output information for future conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

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

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

A summary table of stormwater flows showing basin area, Qi and Qg for both individual
basins and combined basin flows, where applicable.

Copies of supporting technical information referenced from a previously approved study and
a statement accepting these results.

On-site facilities must perpetuate flows through or around the site without significantly
impacting adjacent property owners in accordance with current Nevada Drainage Law.

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

e

NENGEN

=
»

f\\\ |\\\

V. HYDRAULIC ANALYSIS

Flow split calculations and supporting documentation or reference for the method of flow split
calculations used.

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Qg0 and Qo flows representing the worst case for
interior and all perimeter streets. Qoo dXxVv<8. Qipd x v <6 and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Qoo flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor. {Assume the lower half of the opening is plugged.)

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir,
superelevation and tee intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Qo0 weir height or flow depth, whichever is greater.

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

* Field survey data.

+ Input and output information.

« Plotted cross-sections based on survey with proper encroachments.

* A map showing the location of the cross-sections.

* Analysis of both sub and super-critical flow segments.

* Asummary table and a discussion of the results in the text of the report.

Provide a 50 percent clogging factor in the capacity calculation for drop inlets.

Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided
for storm drain pipes in public rights-of-way, including headwater pool inundation.

The mitigation of nuisance water, both during construction and in the fully developed
condition, must be addressed.

Provide BMP type, size and supporting calculations for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA

STANDARD FORM 2 CHECKLIST SUPPLEMENT
(Revised 5/18/11)

The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas. This supplement focuses on requirements specific fo 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 appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepling a new drainage study for review. The engineer must contact the Flood Control Section at (702) 229-6541 to
schedule a submittal appointment.

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

|. GENERAL REQUIREMENT

Yes No

A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter
must be received prior to final acceptance of the drainage study.)

o 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 electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output

/ device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready
CAD file formats with @ minimum of 300dpi are the desired formats. If figures are in color, they must
be scanned in color and saved as a separate file.

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.

Il. GRADING PLAN INFORMATION

Yes | No

v (1) 24" X 36” copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
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,
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 ac_{jacent roadway.)

Flood Control Section + 333 N. Rancho Drive » Las Vegas, NV 89106
Ph. {702) 229-6541 » Fax (702) 382-8551

www_lasvegashevada.qov
Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

[, 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 1li, IV, V, efc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

All existing and “to be constructed” walls with cross-sections showing wall type, {e.g. block wall,
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is 0.4
percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be met.

Back of lot elevations and ot drainage paitern for all lots including common lots.

Sites with a grade difference two feet above or below existing ground are required to have
approval from City of Las Vegas Current Planning. Current Planning approval is required prior to
final approval of the drainage study.

On-site facilities must perpetuate flows through or around the site without significantly impacting
adjacent property owners. (The project must pass flows through the site every 600 feet where the
project is blocking flow paths.)

This project uses a solid grouted stem wall (or approved alternate) at the back of sidewalk to provide
erosion protection for landscaped areas where the depth of flow in the roadway exceeds the back of
walk elevation. A corresponding cross-section detail is included.

Commercial and Common Lot Landscape areas are not allowed to drain over the sidewalk. The
grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining
1o the public ROW.

. Lo

cal Entity

Criteria - City of Las Vegas — Manual Section 1600

Yes

No

v

Concrete valley gutters are required in parking lots with slopes iess than 1 percent. Slopes through
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
cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
for all developments within a Special Flood Hazard Zone A, AO, AE, etc.

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

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 89106
Ph. (702) 2296541 - Fax (702) 382-8551

www.lasvegasnevada.gov
Page 2



CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes

No

i

Lots with “B and C Type Drainage” that drain from one lot to ancther 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.

Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

Contact the Flood 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 Departrment of Building and Safety for review.

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted is
reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

Flood Control Section « 333 N. Rancho Drive = Las Vegas, NV 89106
Ph. (702) 229-6541 » Fax (702) 382-8551

www.lasvegasnevada.qov
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o e PROPOSED GRADE — Sl o = e BY 5 0
2256 <0 g o © EXISTING TC B+ Q e o ACCEPTANCE OF THESE PLANS FOR FILING S <
o e w2 DA SHALL NOT BE CONSTRUED TO BE A PERMIT Z <~
oL Qi=> A FOR OR AN APPROVAL OF ANY VIOLATION OF -
=i ol T ANY OF THE PROVISIONS OF THE STATE OR < g
Sl = | | Sl COUNTY LAWS AND / OR SPECIFICATIONS. =y ER
2054 CLARK COUNTY SHALL BE HELD FREE FROM @ o
| DAMAGES WHICH MAY RESULT FROM THE b ~
Ll =
DATUM ELEV CONSTRUCTION OF THE IMPROVEMENTS FROM z 6%
THE ENGINEERING DESIGN DEPICTED HEREIN. U g e
2253.00 ~In 0 o NN 00 <+ls I o lw ol olo . wlw NS wlo N NOTE: POWER POLES AND / OR OTHER z zC
N ] o] O pLI S e} puld Bk Rhg R . = .
ol iy % ol o ala P o [as e s < | 2 | I <l e P % fod EXISTING FACILITIES NOT IN' PROPER LOCATION - L T
S8 QIR 818 Q1S Q18 QIS Q18 QIS 818 SIS Q18 QIS 219 218 BASED ON PROPOSED IMPROVEMENTS SHOWN < 1 o032
oS NN N NN IS NN NN NN N NN NN NN NI N HEREON WILL BE RELOCATED AT NO EXPENSE m = SE
o o TO CLARK COUNTY. S <~
e o ki A ol 1 ] o] v ] i ] s ] [ e e ] b v :
+50 10+00 10+50 11+00 11450 12400 12+50 13+00 13+50 14400 14+50 15+00 15+50 16400 16+50  16+72.05 E_4 '
LINDELL RD. PROFILE VIEW APPROVALS ==
APPROVED FOR CONSTRUCTION
(PUBLIC) 5
SCALE: HORIZONTAL 17=30’ )
VERTICAL 1"=3"
<
CONSTRUCTION NOTES LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES 2
o>
=i
QUANTITY PROJECT NO. 125573  FIRST APPROVED DATE: g2
# ITEM UNIT |PUBLIC [PRIVATE LVWWD APPROVED FIRE FLOW: TOTAL 2,000 GPM/ONSITE GPM (O] o
@ INSTALL "A" CURB PER CCAUSD 4219, F - 267 SHEETS CVO1, GNO1, DTO1, PPO1, PP0O2, PPO3 & UPOI. 2w g
o]
@ INSTALL "L" CURB PER CCAUSD #216. LF | 488 - > = -
—— lb [7p)
@ INSTALL SIDEWALK PER CCAUSD #234. SF - - -ls o
(4) | CONSTRUCT 3" MIN AC PAVEMENT OVER 4" MIN TYPE Il A.G. BASE. SF - - o o o 8
@ CONSTRUCT 2" MIN AC PAVEMENT OVER 4” MIN TYPE Il A.G. BASE. SF - - (@) 0.. Ly -
» wan o 3 Ve Q = by
@ INSTALL 2’ CURB CUT PER DETAIL ™" SHEET C2.3. EA Z>I O
" (Y
(7) | INSTALL SIDEWALK DRAIN PER CCAUSD #236 EA | 1 - We . ©
I
INSTALL TRASH ENCLOSURE PER ARCHITECTURAL PLANS EA | - 1 Doy ™
)
® INSTALL RIP—RAP PER SECTION 1500: STRUCTURAL BEST MANAGEMENT Sy ~ =7 LEGAL DESCRIPTION -:.I 5 s ©
PRACTICES AS REFERENCED WITHIN THE CLARK COUNTY FLOOD CONTROL THAT PORTION OF THE EAST HALF (E 1/2) OF THE WEST HALF (W 1/2) ” '{’
DISTRICT (CCRFCD) HYDROLOGIC AND DRAINAGE DESIGN MANUAL (HCDDM), OF THE WEST HALF (W 1/2) OF THE WEST HALF (W 1/2) OF THE =l
D50=3"_ THICKNESS=6" NORTHEAST QUARTER (NE 1/4) OF SECTION 1, TOWNSHIP 21 SOUTH, TTR-% . ©
2572 | - RANGE 60 EAST, M.D.B. & M. LYING NORTHERLY OF CHARLESTON HEIGHTS o
INSTALL BUS TURNOUT PER CCAUSD #234.1 SF TRACT NO. 34, AS SHOWN BY MAP THEREOF ON FILE IN BOOK 7 OF ENGINEER £ j 5 e
(17) | CONSTRUCT COMMERCIAL DRIVEWAY PER CCAUSD #225 & #222.1 EA | 2 - EoORy Aok 87, IN THE OFFICE OF THE COUNTY RECORDER OF CLARK SAUGHMAN & TURNER INC OWNER/DEVELOPER o iz ©
» . ; F
' 1 - 1210 HINSTON ST. CHARLIE RAH RAH IRREVOCABLE BUSINESS TRUST AND DAVIDSON INVESTMENTS LP el () O
(2) | WSTALL & CROSS GUTTER PER CoAUSD 4228 EA EXCEPTING THEREFROM THAT PORTION AS CONVEYED TO THE CITY OF LAS VEGAS, NV 89102 1984 ALCOVA RIDGE DR. % <
LAS VEGAS BY THAT CERTAIN GRANT DEED RECORDED JANUARY 13, CONTACT: JOHN R. GUSTAFSON P.E. LAS VEGAS, NV 89135 11— W
SEWER CONSTRUCTION NOTES 1965, IN BOOK 598 OF OFFICIAL RECORDS, CLARK COUNTY, NEVADA EMAIL: JOHNR@BAUGHMAN—TURNER.COM (702)901- 3183 R
S A N A e RECORDS AS DOCUMENT NO. 481396. i e = ) O
QUANTITY AND FLOOD ZONE DATA NOTE o o O 5 L
OWNER DISCLAIMER NO 5
# TEM UNIT |PUBLIC IPRIVATE BY GRAPHIC PLOTTING ONLY, THE PROPERTY IS ZONE X o
O THE BT o WEST HALE (W 1/2) OF THE WEST HALF (W 1/2)  OF THE FLOOD INSURANCE RATE MAP, COMMUNITY CHARLIE RAH RAH IRREVOCABLE BUSINESS TRUST AND DAVIDSON INVESTMENTS LP  UTILITY LOCATIONS SHOWN HEREON »
INSTALL 48" DIA. SEWER MANHOLE PER DCSWCS SD~1A, SD—18B, SD-4 EA - - OF THE WEST HALF (W 1/2) OF THE WEST HALF (W 1/2) OF THE PANEL NO. 32003C2186F, WHICH BEARS AN EFFECTIVE 1084 ALCOVA RIDGE DR ARE APPROXIMATE ONLY. [T SHALL ° ( \  ("AVOID HITTING OVERHEAD  ( A >
AND SD—9 WITH PERCAST BASE. NORTHEAST QUARTER (NE 1/4) OF SECTION 1, TOWNSHIP 21 SOUTH, DATE OF NOVEMBER 16, 2011, AND IS NOT IN A SPECIAL : e Call before you DIg| |powEr LINES. IT'S COSTLY S_\- p
LAS VEGAS, NV 89135 BE THE CONTRACTOR'S . - &
: RANGE 60 EAST, M.D.B. & M. LYING NORTHERLY OF CHARLESTON HEIGHTS  FLOOD HAZARD. B O)501 3183 Avold cufting underground
INSTALL 8" PVC (SDR-35) SEWER PIPE PER DCSWCS SD-17, SD-22, SD-25, LF - - TRACT NO. 34, AS SHOWN BY MAP THEREOF ON FILE IN BOOK 7 OF (702)901- RESPONSIBILITY TO DETERMINE THE ullty Tnes. IF's costly. CALE-BEFORE
PLATS, PAGE 87, IN THE OFFICE OF THE COUNTY RECORDER OF CLARK BASIS OF BEARINGS e EXACT HORIZONTAL AND VERTICAL Call e e SHEET
INSTALL 8" X 6" WYE W/ 6" LATERAL PER DCSWCS DRWG SD-22 AND EA - _ COUNTY, NEVADA. DNBERGROUND AN STING — L OVERHEAD A Call
SECTION 3,:17'2. EXCEPTING THEREFROM THAT PORTION AS CONVEYED TO THE CITY OF NORTH 00°06'30" WEST — THE WEST LINE OF THE DEVELOPER UTILITIES PRIOR TO COMMENCING ] 47 ’ before you
INSTALL 8" PVC (SDR-35) SEWER LATERAL PER DCSWCS DWG. NO. SD—17 - - NORTHWEST QUARTER (NW 1/4) OF THE NORTHEAST CENTURA DEVELOPMENT — CHARLESTON & LINDELL CONSTRUCTION, NO REPRESENTATION
4 LF LAS VEGAS BY THAT CERTAIN GRANT DEED RECORDED JANUARY 13, (Nw 1/4) UnderG d
& SD-22. QUARTER (NE 1/4) OF SECTION 6, TOWNSHIP 21 SOUTH 1210 HINSON ST IS MADE THAT ALL EXISTING UTILITIES naeruroun
1965, IN BOOK 598 OF OFFICIAL RECORDS, CLARK COUNTY, NEVADA /4) , . "
RECORDS AS DOCUMENT NO. 481396. RANGE 61 EAST, M.D.M. AS SHOWN ON PLAT MAP "HINSON LAS VEGAS, NV 89102 ARE SHOWN HEREON. THE ENGINEER ( ) |
SEE PLUMBING PLANS FOR CONNECTION N/A | - - HEIGHTS” IN BOOK 2 OF PLATS, PAGE 82. CLARK COUNTY (702)901-3183 ASSUMES NO RESPONSIBILITY FOR 1800 gRZ 7-2600 | |7 207—227—7929 1-%%;3‘\;5%&3300 5 bF 10
: i ’ rjiordan@centuradev.com UTILITIES NOT SHOWN OR UTILITIES — - — — — —
CONTAINING 4.73 ACRES MORE OR LESS RECORDS, NEVADA. NOT SHOWN IN_THEIR PROPER L J U ') \__SYSTEN OF TRANSPORTATION |
LOCATION. F’Rg%-zr(l




MATCHLINE/ A L_ s g T T T < TRENT AV %[ LIVERPOOL
A s\ e aaEm fooc e S R e l: (e 5
STA: 2+37.01 @ g : L _ - - <
SSMH #1 « ' CORY PL__§
~_ 48" Type IA SDMH s 13.58 AF 24" RCP‘@ ]
. RIM=2255.45 L NG e 56 B [sb@052% N2 3 S
NV IN=2252.11 I i} — R T ' - ALPINE PE
INV OUT=2252.11 ; ‘ ! : ‘ ;
'\m - - " — / - e s
= \. S e 7 I \\“ W_CHARLESTON BLVD
329.09 LF 24" RCP STA: 6+31.87 - — L o
LSTA: 3+02.77 SD @ 0.50% @ ,ﬂ/ (9 SSMH #3 © &
: - < SSMH #2 / 48" Type IA SDMH ~IL o -
I S { &2 48" Type A SDMH™ "« e TE e e e e o e e e s s e e s, el e ot e o e e RIM=228G.00 - wwor o e e fBlag e e i
X BEC | RIM=2357.63 ‘ ' T~ NV IN=2254.09 =T e SITE
7 .‘ '/ Ly INV IN=2252.44 . LINDELLR - INV OUT=2254.09 wog | ol - e
@ 193.17 LF 24" RCP ~<oy'D @ STA: 2+37.01 < N /l/mv OUT=2252.44 T - Pl S
7 SD @ 0.50% _g4%6 SSMH #1 W, O =7 e RE =} : 6‘:’ ol
/ / ’ / " E40 48" Type IA SDMH I z O ¥y STA: 3+02.77. | jm “ 15400 oo~ 300 T — e = (13
y y, CHARLESTON BLVD. K/ 502 RIM=2255.45 2 7 NI SSMH #2 [~ I " ) 145 —= 1300 7~ S w”'"dn T A
| 7 zmZ INV IN=2252.11 o 48" Type IA SDMH_ z - Y/ /A Y /S NN
; / / oAz INV OUT=2252.11 |< | RIM=2257.63 \l T
/ ; © oM | = | INV IN=2252.44 < = = —
/ ; o i /¢ INV 0UT=2252.44 rg ~ DEL REY AV
;e
e | — VICINITY MAP
i | XN T - I1+nn ™ —
| | ,,,,,,,,,,,,,,,,,,,,,,,,,,,, e NTS
PUBLIC STORM DRAIN - PLAN VIEW : CRAPHIC SCALF
(PUBLIC) fé% -
o, (PUBIO) T PUBLIC STORM DRAIN - PLAN VIEW o : . o
PUBLIC ;
( IN FEET )
LEGEND 1 inch = 30 ft
r g RIGHT OF WAY 0.00%
. .00%_ PROPOSED GRADE
a3 % e o e PROPERTY LINE
- 5 [<89 ——————— —  PROPOSED EASEMENT (1) CONSTRUCTION NOTE
A w | o —
2 o PRIL8R STREET CENTERLINE 8 PROPOSED HYDRANT
A N e ns © (P NE PROPOSED "L” CURB & GUTTER
=S AT e | Lol =22 CL CENTERLINE
2260 o Sdeh3 A9 EZ PROPOSED RETAINING WALL ¢ TOP OF CURB
= 0l ITHSE -+~ PROP. GRADE - SW  SIDEWALK
o T T o ol LN A.DIDE.C./ — I EXISTING "L CURB & GUTTER
Belo8o T S TR J p EP EDGE OF PAVEMENT
halg iz Ealn =2 / l 1 “L\_J ] EXISTING CONTOUR LINES FG FINISHED GRADE
Qg | _— o — e T T o) ADE BREAK
2258 P g P— e ) S I D i —— % PROPOSED CONTOUR LINES = P OW LINE ELEVATION
ol 25 e o s S - r s ss INV. PIPE INVERT
— e z — V’/ o — e L s il il sl o EXISTING EDGE OF PAVEMENT AC ASPHALTIC CONCRETE
T @ PIPE /L v s TRW  TOP OF RETAINING WALL
ross o S — HOL / - PROPOSED EDGE OF PAVEMENT P pROPERTY INE
w3 L N I S
e o — /_m/ ) R / >J\ —rm PROPOSED SWALE FLOW LINE e FNISHED FLOOR
oy s —— 7 R S / /L\ HP  HIGHPOINT
&g;', — — iz ——— — T T 09| LF 24” RCP SD @ 0.50% W // // SAWCUT AND REMOVE EXISTING ASPHALT Top  TRAFFIC CONTROL DEVICE
2254 0| 2= e i § i T 32909 so=16"CFS o o 4 "l TP TOP OF FOOTING
— | — — — ) o 0.50% /-- O VVVVVVVVVY  PEDESTRIAN ACCESS EASEMENT NG NATURAL GROUND
e = ST 2 T e i K2 190 SO Shrpe
= o 0.50% Q100= a
= 763.17 LF 24" RCP SD @ / 5 EX. ELEV. & LOCATION PC POINT OF CURVE
2252 = el Q100=16, CFS s s ol T
- / s / Yz le PROPOSED ELEVATION & LOCATION
P ) V
e - —— 13,58~ LF—24" RCP-SD~@-0:52% " B PR
T of ld
2250 Ty
hlFez
2248
DATUM_ELEV
2247.00 o o o »
s SE 2 33 56 32 22 12 e o o Ak
= o S v ] Vs ‘15 @ ko ~ oo |y od @ |13 o | o |3 og |13
SR S8 S i B S SR S8 K S8 SR S8
> ol W Bl (N5S il (S nid (N il i nls
SE 2|z ]2 B e |z e |z Sz B e 4 |
0+00 0+50 1400 1+50 2400 2+50 3400 3450 4400 4450 5400 5450 6+00 6+49.84
(PUBLIC)
SCALE: HORIZONTAL 1"=30’
STORM _DRAIN _NOTES VERTIOAL V=3
QUANTITY
# ITEM UNIT |PUBLIC |PRIVATE
(13) | INSTALL TYPE "A" DROP INLET PER CCAUSD #411 EA 1 -
INSTALL 48" TYPE IA STORMDRAIN MANHOLE PER USDCCA No. 405.2. EA 3 -
(15) | INSTALL 24" RCP STORM DRAIN. LF | 588 | 105
THAT PORTION OF THE EAST HALF (E 1/2) OF THE WEST HALF (W 1/2)
OF THE WEST HALF (W 1/2) OF THE WEST HALF (W 1/2) OF THE
NORTHEAST QUARTER (NE 1/4) OF SECTION 1, TOWNSHIP 21 SOUTH,
RANGE 60 EAST, M.D.B. & M. LYING NORTHERLY OF CHARLESTON HEIGHTS
TRACT NO. 34, AS SHOWN BY MAP THEREOF ON FILE IN BOOK 7 OF ENGINEER
PLATS, PAGE 87, IN THE OFFICE OF THE COUNTY RECORDER OF CLARK
COUNTY, NEVADA. BAUGHMAN & TURNER INC
1210 HINSTON ST.
EXCEPTING THEREFROM THAT PORTION AS CONVEYED TO THE CITY OF LAS VEGAS, NV 89102
LAS VEGAS BY THAT CERTAIN GRANT DEED RECORDED JANUARY 13, CONTACT: JOHN R. GUSTAFSON P.E.
1965, IN BOOK 598 OF OFFICIAL RECORDS, CLARK COUNTY, NEVADA EMAIL: JOHNRGBAUGHMAN~-TURNER.COM
RECORDS AS DOCUMENT NO. 481396.
AND FLOOD ZONE DATA OWNER DISCLAIMER NOTE CLV PROJECT # ----

BY GRAPHIC PLOTTING ONLY, THE PROPERTY IS ZONE X
OF THE FLOOD INSURANCE RATE MAP, COMMUNITY
PANEL NO. 32003C2186F, WHICH BEARS AN EFFECTIVE
DATE OF NOVEMBER 16, 2011, AND IS NOT IN A SPECIAL

THAT PORTION OF THE WEST HALF (W 1/2) OF THE WEST HALF (W 1/2)
OF THE WEST HALF (W 1/2) OF THE WEST HALF (W 1/2) OF THE
NORTHEAST QUARTER (NE 1/4) OF SECTION 1, TOWNSHIP 21 SOUTH,
RANGE 60 EAST, M.D.B. & M. LYING NORTHERLY OF CHARLESTON HEIGHTS
TRACT NO. 34, AS SHOWN BY MAP THEREOF ON FILE IN BOOK 7 OF
PLATS, PAGE 87, IN THE OFFICE OF THE COUNTY RECORDER OF CLARK
COUNTY, NEVADA.

FLOOD HAZARD.

BASIS OF BEARINGS

EXCEPTING THEREFROM THAT PORTION AS CONVEYED TO THE CITY OF
LAS VEGAS BY THAT CERTAIN GRANT DEED RECORDED JANUARY 13,
1965, IN BOOK 598 OF OFFICIAL RECORDS, CLARK COUNTY, NEVADA
RECORDS AS DOCUMENT NO. 481396.

NORTH 0006’30” WEST — THE WEST LINE OF THE
NORTHWEST QUARTER (NW 1/4) OF THE NORTHEAST
QUARTER (NE 1/4) OF SECTION 6, TOWNSHIP 21 SOUTH,
RANGE 61 EAST, M.D.M. AS SHOWN ON PLAT MAP "HINSON

DEVELOPER

HEIGHTS” IN BOOK 2 OF PLATS, PAGE 82, CLARK COUNTY

CONTAINING 4.73 ACRES MORE OR LESS. RECORDS, NEVADA.

CENTURA DEVELOPMENT — CHARLESTON & LINDELL
1210 HINSON ST
LAS VEGAS, NV 89102
(702)901-3183
rijordan@centuradev.com

CHARLIE RAH RAH IRREVOCABLE BUSINESS TRUST AND DAVIDSON INVESTMENTS LP
1984 ALCOVA RIDGE DR.
LAS VEGAS, NV 89135
(702)901-3183
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NEVADA

THE LINDELL-SENIOR LIVING
STORM DRAINE PLAN & PROFILE
1, TOWNSHIP 21 SOUTH, RANGE 60 EAST, M.D.B.& M.

APN 163-01-501-001, 002

UTILITY LOCATIONS SHOWN HEREON
ARE APPROXIMATE ONLY. IT SHALL
BE THE CONTRACTOR'S
RESPONSIBILITY TO DETERMINE THE
EXACT HORIZONTAL AND VERTICAL
LOCATION OF ALL EXISTING
UNDERGROUND AND OVERHEAD
UTILITES PRIOR TO COMMENCING
CONSTRUCTION. NO REPRESENTATION
IS MADE THAT ALL EXISTING UTILITIES
ARE SHOWN HEREON. THE ENGINEER
ASSUMES NO RESPONSIBILITY FOR
UTILITES NOT SHOWN OR UTILITIES
NOT SHOWN IN THEIR PROPER
LOCATION.

!

N
Call before you D]g

Avoid cutting underground
ulility lines. It's costly.

Call

OR
-800-227-2600

/"AVOID HITTING OVERHEAD )
POWER LINES. IT'S COSTLY.

ALrBEF(@ﬁ
I YOUT D0
OVER—HEAD ]

1-702-227-2929

2 _ﬂﬁ;l!’\

Call

before you

UnderGround
1-702-432-5300

FREEWAY AND ARTERIAL
\__SYSTEM OF TRANSPORTATION

SECTION
CITY OF LAS VEGAS

SHEET

C3.2

8 OF 8

PROJ. NO.
L c221
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