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INTRODUCTION

1.1 Project Overview & Study Purpose

The Brent Lane Drainage System and Trail project (BLP) is a proposed flood control
conveyance facility and recreational trail located along Brent Lane between Durango Drive and
the Floyd Lamb Detention Basin within the City of Las Vegas (CLV), Nevada. The proposed
flood control facility is identified in the Clark County Regional Flood Control District (CCRFCD)
Master Plan Update (MPU) as regional facilities BRDB 0043 and BRDB 0033. The MPU
identifies facility BRDB 0043 as an 8w by 6’h RCB and facility BRDB 0033 as an energy
dissipater.

The purpose of this Preliminary Drainage Report is to provide detailed and comprehensive
hydrologic analyses contributing to the facility in order to establish design flows. The
hydrologic analyses assess both the existing and ultimate conditions and are inclusive of
evaluation of existing relevant studies and comparison to reported flows by various sources.
The purpose of this study also includes evaluation of alternative flood control facilities with
regard to alignment, type and collection. This report provides a preliminary evaluation of facility
sizing for each alternative in order to provide estimates of probable cost.

The following items have been performed and included in this report:

¢ Identified the relevant FEMA Special Flood Hazard Area (SFHA) mapping.

¢ Identified the project in relation to CCRFCD regional drainage facilities.

¢ Identified and reviewed previously approved drainage studies and improvement plans
in the vicinity of the project.

e Provided an inventory of existing drainage facilities impacting the BLP.

e Conducted detailed and comprehensive existing and ultimate condition “regional”
hydrologic analyses for the purpose of determining mainline flood control facility 100-
year storm event design flows.

e Conducted a detailed and comprehensive ultimate condition “local” hydrologic analysis
for the purpose of determining drop inlet and lateral storm drain flood control facility
100-year storm event design flows.

o Evaluated flood control facility alternatives.

o Analyzed street flow, such that hydraulic characteristics within the street sections are in
accordance with local storm water criteria.

e Performed preliminary flood control facility sizing for each alternative

e Performed estimates of probable cost for each flood control facility and trail alterative.

As the prime engineering consultant for the design of the BLP project, Slater Hanifan Group
(SHG) is responsible for project management, preparation of design reports, and preparation
of construction documents. Assisting SHG are sub-consultants in the fields of geotechnical
engineering, surveying, subsurface utility engineering, and environmental assessment. GES is
conducting the geotechnical field exploration and interpretive report. Stanley Consultants is
conducting the survey mapping, control, and right-of-way mapping. Horrocks is conducting the
subsurface utility designation and potholing. Newfields is conducting the Environmental
Screening Analysis.



1.2

1.3

1.4

Site Description

The BLP extends approximately 2,850 LF along the Brent Lane alignment, from Durango Drive
to the Floyd Lamb Detention Basin. The improvements are located within Section 9, Township
19 South, Range 60 East within the City of Las Vegas, Nevada. Note that the northwest
quadrant of the Brent Lane/Durango Drive intersection is the boundary limit of City of Las
Vegas and unincorporated Clark County jurisdiction. It is noted that Clark County concurrence
will be required for this project. Public right-of-way exists in the northwest, southwest, and
southeast quadrants of the Brent Lane/Durango Drive intersection. The remaining portions of
the project are located within City of Las Vegas property.

Currently, the southeast and southwest quadrants of the Brent Lane/Durango Drive
intersection consist of fully improved roadway with curb and gutter. The northwest and
northeast quadrants of the intersection do not have curb and gutter. Brent Lane extends to the
east generally as a 40-foot pavement section with residential homes fronting along the south
and no improvements along the north. Brent Lane extends to the west generally as a 40-foot
pavement section with an equestrian trail adjacent to residential homes along the south and no
improvements along the north. As Brent Lane enters the Floyd Lamb Recreation Area Brent
Lane changes to Tule Springs Road and bends to the north. The BLP follows the Tule Springs
Road alignment and generally terminates by crossing Tule Springs Road and discharging into
the Floyd Lamb Detention Basin. Existing improvements and topography shows that Brent
Lane drains from west to east towards Floyd Lamb Detention Basin.

A location map, identified as Exhibit A, has been included in Appendix A for reference.

FEMA Flood Zone Designation

The limits of the BLP are located on FEMA Flood Insurance Rate Map (FIRM) Panel
32003C1734F dated November 16, 2011. The project is located within an un-shaded Zone ‘X'.
An un-shaded Zone X’ is defined as an area determined to be outside the 0.2% annual chance
flood.

Exhibit B, identifying the project site on the FIRM Panel identified above, has been included in
Appendix A for reference.

CCRFCD MPU & CLV Neighborhood Study Information

Figure F-13, from the 2013 CCRFCD Las Vegas Valley Flood Control Master Plan Update
(CCRFCD 2013 MPU, Reference 1), identifies the project as regional facilities BRDB 0043 and
BRDB 0033. Facility BRDB 0043 is identified as an 8'w by 6’h RCB for conveyance of 957 cfs
and facility BRDB 0033 is identified as an energy dissipater. Exhibit C identifying the project on
Figure F-13 of the CCRFCD 2013 MPU and Exhibit D identifying the project on Figure H-13 of
the 2008 CCRFCD MPU has been included in Appendix A for reference. Note that the
CCRFCD 2013 MPU did not update H Maps.

It is noted that an amendment to the 2008 CCRFCD MPU was processed as part of the
upstream Kyle Canyon project in 2013 which impacted the Brent Lane facilities. The
amendment was incorporated into the 2013 MPU; however changes to the facility size and
design flows per the amendment were inadvertently not revised in the 2013 MPU. The
amendment identifies facility BRDB as an 8'w by 7’h RCB for conveyance of 1,078 cfs. The
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1.5

amendment was approved through CCRFCD Boards, but never received CLV City Council
approval due to known changes to the Kyle Canyon project. It is noted that anticipated
changes to the Kyle Canyon project (now known as Skye Canyon) will maintain drainage
patterns and discharges to the Brent Lane facility as established by the amendment. CCRFCD
approval will be required for this project. Relevant reference material from the Kyle Canyon
MPU Amendment is included in Appendix E.

The BLP is included in the CLV Northwest Neighborhood Study-Phase 2 (Reference 2)
document. The study does not identify the BLP as a regional facility. Exhibits E and F
identifying the project on the CLV Northwest Neighborhood Study-Phase 2 existing and future
condition exhibits have been included in Appendix A for reference.

Reference Studies

Various approved drainage studies and improvement plans for projects in the vicinity of the
BLP have been reviewed in preparation of this study. The following documents have been
identified as relevant and are considered acceptable for reference. Relevant reference material
utilized in preparation of this report has been excerpted and included in Appendix E.

e Kyle Canyon Master Drainage Study, G.C. Wallace (Reference 3): This study was utilized
to reference portions of the existing condition hydrologic analysis west of the Fort Apache
Drive match line.

e  Kyle Canyon Master Drainage Study, Addendum #1, SHG (Reference 4): This study was
utilized to reference flow splits at two culverts below U.S. 95 impacting the BLP for the
existing condition hydrologic analysis.

e Kyle Canyon Amendment to the 2008 Las Vegas Valley Master Plan Update, SHG
(Reference 5): This study was utilized to reference drainage patterns and flow splits along
Fort Apache Drive for the ultimate condition hydrologic analysis.

e Floyd Lamb Park North and South Environmental Enhancement Areas, Final Design
Report, LBG (Reference 6): This study was utilized to reference existing and ultimate
condition flows along the project alignment for comparison to existing and ultimate
condition flows determined by this study.

e San Marino Estates Ill, GCW (Reference 7): Drainage study exhibits and improvement
plans were referenced from this project to verify drainage patterns and adjust drainage
basins accordingly.

e Mystic Valley PH1, CVL Consultants (Reference 8): Drainage study exhibits and
improvement plans were referenced from this project to verify drainage patterns and adjust
drainage basins accordingly.

e  Spring Mountain Ranch, VTN (Reference 9): Drainage study exhibits and improvement
plans were referenced from this project to verify drainage patterns and adjust drainage
basins accordingly.

e Iron Mountain Estates by VTN (Reference 10): Drainage study exhibits and improvement
plans were referenced from this project to verify drainage patterns and adjust drainage
basins accordingly.



e Iron Mountain Estates West, VTN (Reference 11): Drainage study exhibits and
improvement plans were referenced from this project to verify drainage patterns and adjust
drainage basins accordingly.

e El Capitan/O’Hare, VTN (Reference 12): Drainage study exhibits and improvement plans
were referenced from this project to verify drainage patterns and adjust drainage basins
accordingly.

e  Spring Mountain Ranch Unit 60, VTN (Reference 13): Drainage study exhibits and
improvement plans were referenced from this project to verify drainage patterns and adjust
drainage basins accordingly.

1.6 Project Coordination

The following coordination has taken place in preparation of this report. The coordination
documents are included in Appendix F for reference.

CLV/CCRFCD Kickoff Meeting Minutes — March 6.

CLV Email Correspondence (Trail) — March 11, 2014.
CLV/CCRFCD Progress Meeting #1 Minutes — April 8, 2014
CLV/CCRFCD Email Correspondence (Hydrology) — April 16, 2014

2 METHODOLOGY

2.1

2.2

Compliance

The methodologies utilized in the preparation of this study are in compliance with the Clark
County Regional Flood Control District’'s Hydrologic and Drainage Design Manual (CCRFCD
Manual, Reference 14).

Hydrologic Modeling

Modeling: Hydrologic modeling was performed based on a “regional” analysis and a “local’
analysis. The regional analysis was performed for the existing and ultimate conditions for the
purpose of determining design flows for the mainline conveyance facility. The local analysis
was performed for the ultimate condition for the purpose of determining design flows for drop
inlet and lateral storm drain facilities.

The SCS Unit Hydrograph Method (SCS Method) was utilized to determine peak flow rates.
The SCS Method utilizes precipitation, drainage area, curve number and lag time parameters
to determine peak flow rates. The SCS Method routine within the U.S. Army Corp of
Engineers HEC-1 Flood Hydrograph Package program was utilized to model the drainage
basins analyzed by this study.

Precipitation: Figure 513 of the CCRFCD manual was utilized to determine precipitation
values for the BLP site and for the contributing watershed to the project site. While the BLP
and most of the contributing watershed analyzed in this report are within the McCarran Rainfall
Area, nearly all the watershed that was referenced from the Kyle Canyon Master Drainage
Study (MDS) in the existing condition analysis is located outside the McCarran Rainfall Area.
The precipitation values utilized in the HEC-1 models for areas within the McCarran Rainfall
Area, referenced from Table 505 of the CCRFCD Manual, are 1.58 and 2.77-inches for the 10-



2.3

year and 100-year storm events, respectively. The precipitation value utilized in the HEC-1
models for areas outside the McCarran Rainfall Area, referenced from Figure 506 and Tables
501 and 502 of the CCRFCD Manual, is 2.86-inches for the 100-year storm event. Due to the
size of the referenced Kyle Canyon MDS contributing watershed, precipitation values utilized in
the HEC-1 models range from 2.77-inches to 3.39-inches for 100-year storm event.
Additionally, since the drainage area is less than 8 square miles, the SDN 3 design storm
distribution referenced from Table 503 of the CCRFCD Manual was used. Relevant tables and
figures from the CCRFCD Manual have been included in Appendix B.

Curve Number: The SCS curve number loss rate methodology was utilized to approximate
infiltration for the drainage subbasins. The soils information within the watershed was obtained
from the SCS Soil Survey of the Las Vegas Valley Area. Exhibits G1, G2 and G3 depict the
existing condition regional analysis, ultimate condition regional analysis and ultimate condition
local analysis watershed on the soil map and have been included in Appendix A. Per
coordination with CLV and CCRFCD (Progress Meeting #1 Minutes), curve numbers were
determined based on Table 602 as included in the CCRFCD Manual as opposed to curve
numbers established utilizing the MPU curve number matrix. The curve number computations
are included in Appendix B.

Lag Time: The lag time is defined as the time measured from the center of mass of effective
rainfall to the time to peak of the outflow hydrograph. The lag time is related to the time of
concentration as 0.6 times the time of concentration. The time of concentration is defined as
the time required for runoff to flow from the hydraulically most distant point of a subbasin to the
outlet point of the subbasin. Standard Form 4, as outlined in the CCRFCD Manual, was
utilized to determine the lag times for drainage basins modeled. The lag time computations
are included in Appendix B.

Hydraulic Modeling

Street Flow: Street flow was analyzed utilizing the FlowMaster Version 7.0 software by
Haestad Methods. In accordance with the CCRFCD Manual, the depth times velocity factor
(DxV) for street flow for the 10-year storm event must be less than or equal to 6 with a
maximum depth of 1 foot. The depth times velocity factor (DxV) for street flow for the 100-year
storm event must be less than or equal to 8 with a maximum depth of 2 feet. Additionally,
transverse street flow on through traffic streets shall be at a depth less than or equal to 1-ft for
the 100-year storm event. Since some of the BLP improvements along Durango Drive are
within a right-of-way greater than 80-ft in width, the following must also be satisfied:

o During the 10-year storm event, a 12-ft wide dry lane shall be maintained in each
direction (without the use of a center turning lane),

e During the 10-year storm event, the flow depth at intersections with other streets of 80-
ft or greater right-of-way width shall be at curb height or less.

Drop Inlets: Continuous grade drop inlets were designed using a spreadsheet which utilizes
equations taken from Section 805 of the CCRFCD Manual. Sump drop inlets were designed
using a spreadsheet incorporating orifice and weir equations.

Storm Drain & Open Channel Conveyance: Preliminary normal depth and full flow capacity
hydraulic analyses were performed for mainline and lateral conveyance facilities, respectively,
utilizing the FlowMaster Version 7.0 software by Haestad Methods. Conveyance facilities were
assessed to convey the 100-year storm event flows.

Culverts: Culvert facility analysis was performed utilizing FHWA inlet control nomographs.
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3 HYDROLOGY

3.1

3.2

Discussion

Three separate hydrologic analyses were performed to determine storm flows impacting the
BLP: an Existing Condition Regional Analysis, an Ultimate Condition Regional Analysis, and an
Ultimate Condition Local Analysis. The regional analysis was performed for determining design
flows for the mainline regional conveyance facility and the local analysis was performed for
determining design flows for the drop inlet and storm drain lateral facilities.

Various studies and improvement plans were acquired and reviewed in preparation of this
study. Section 1.5 provides a summary of documents deemed relevant and utilized as
reference for various uses including verification of drainage patterns, coordination of drainage
basin and associated technical data, established flow splits, comparison of previously
determined flows, etc. It is noted that the upstream Kyle Canyon project is the most recent
study that analyzed a large portion of the contributing watershed to the BLP. Hydrologic
analyses from the Kyle Canyon project were utilized as the base hydrologic models prepared
for this study.

Summary of Various Source Reported Flows

Various planning documents have reported design flow for the BLP. The following table
summarizes the reported flows from the various documents.

Table 1: Summary of Various Source Reported Flows (100-Year Storm Event)

CCRFCD | CCRFCD | V| LBGFLP SHG
Location MPU' MPU? 3 EEA* Brent
(cfs) (cfs) PH2 (cfs) | LaneS (cfs)
(cfs)
Existing Condition
Brent Lane at Durango Drive N/A N/A 1538 1328 1287
Brent Lane at Tule Springs Road N/A N/A 29746 1945 2102
Ultimate Condition
Brent Lane at Durango Drive 1078 957 34 1135 1183
Brent Lane at Tule Springs Road 1266 1151 34 1237 1354

1: 2013 CCRFCD Kyle Canyon MPA by SHG
2: 2013 CCRFCD MPU
3: CLV Northwest Neighborhood Study

4: Floyd Lamb Park N/S Environmental Enhancement Areas by Louis Berger Group

5: Brent Lane Drainage System & Trail by
SHG

6: Flow value obtained by summing values on summary exhibit without considering DARF




3.3 Regional Analysis

Two regional hydrologic analyses were performed to determine storm flows impacting the BLP,
an Existing Condition Regional Analysis and an Ultimate Condition Regional Analysis.

Existing Conditions: The existing condition regional analysis was performed to determine
storm flow rates currently impacting the project area. The existing condition hydrologic model
referenced from the Kyle Canyon Master Drainage Study by G.C. Wallace (Reference 3) was
utilized as the base model for the analysis. The model was also prepared in coordination with
the Floyd Lamb Park North and South Environmental Enhancement Areas, Final Design
Report, LBG (Reference 6). The base model was supplemented downstream of the Kyle
Canyon analysis specific to the BLP project. A match line was established between the Kyle
Canyon analysis and the supplemental downstream analysis. Subbasins and drainage patterns
were determined based on topographic mapping, aerial photography and relevant approved
drainage studies and design plans. An all-inclusive HEC-1 model was prepared incorporating
the upstream referenced model and the downstream supplemental analysis. Exhibit H included
in Appendix A provides a depiction of the existing condition regional analysis. The HEC-1
hydrologic analysis is included in Appendix B.

It is noted that the existing condition analysis was utilized to understand if existing condition
flows are higher than ultimate condition flows along any portion of the project. The evaluation
identified that existing condition flows are higher than ultimate condition flows at the Tule
Springs Road Crossing of the facility and at the Brent Lane/Durango Drive intersection.

Table 2 and Table 3 provide a summary of existing condition regional analysis 100-year storm
event flows determined for subbasins and concentration points respectively.

Table 2: Flow Rate Summary (Existing Conditions)
Basin ID '?;i;’ 8};")
BAS1E 101.81 114
BAS2E 32.34 80
BAS3E 80.14 124
BAS4E 87.25 151
BAS5E 56.53 133
BASG6E 104.25 126
BAS7E 124.01 191
BAS8E 70.00 92




Table 3: Concentration Points Summary
(Existing Conditions)

Concentration Point ( Sp(‘;_‘:i) (3;20)
*CP18 3.55 305
(*RDCHDCOESAJ: BASTE) 2.46 173
(CP-/(\: +P faEssE) 2.58 270
(*cpgz_éi\s&) 3.68 422

(CP-B + g/fER BAS6E) 4.31 763
(CP-DC v 755\385) 4.24 816

(*CP21 + *EszC +P*_9F5-95 + BAS2E) 4.69 1181
(CP-E f 1_55\3355) 4.78 1205

(CP-g f;aljsm) 4.98 1287
(CP-I(_—‘: E-CI2P-H) 5.79 2102

* Referenced from GC Wallace Master Drainage Study

Ultimate Conditions: The ultimate condition regional analysis was performed to determine
design storm flow rates for the mainline BLP conveyance facilities. The ultimate condition
hydrologic model was prepared in coordination with the ultimate condition hydrologic model
referenced from the Kyle Canyon Amendment to the 2008 Las Vegas Valley Master Plan
Update, SHG (Reference 5) and the Floyd Lamb Park North and South Environmental
Enhancement Areas, Final Design Report, LBG (Reference 6). Subbasins and drainage
patterns were determined based on topographic mapping, aerial photography and relevant
approved drainage studies and design plans. Modifications to established regional subbasins
were made accordingly. Flow splits and discharges along Fort Apache Drive are in
coordination with the Kyle Canyon MPU Amendment. An all-inclusive HEC-1 model was
prepared. Exhibit | included in Appendix A provides a depiction of the ultimate condition
regional analysis. The HEC-1 hydrologic analysis is included in Appendix B.

In preparation of the ultimate condition analysis and review of the 2013 CCRFCD MPU
established regional subbasins, it was noted that due to constructed physical features, MPU
Basin NW115C partially drains away from the Brent Lane System and the South
Environmental Enhancement Area (there is a constructed high point in ElI Capitan, as well as a
local storm drain system in Log Cabin Way and topo runs from west to east). However the
MPU has the entire NW115-C basin contributing to the Brent Lane Storm Drain facility.
Additionally, review of the LBG Study subdivides MPU Basin NW115-C into three basins
identified as NW100N, MW100S, and NW99. Under interim conditions the LBG study has all
three basins/NW115C draining to the north enhancement area and away from the Brent Lane
System and south enhancement area. Under ultimate conditions the LBG study has all three
basins/NW115C draining to the Brent Lane System and south enhancement area per the
MPU. Per our April 16, 2013 email coordination with CLV, it was decided to assume that the
entire regional subbasin NW115-C will contribute to the BLP despite the potential that the
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northern portion of the basin may be difficult to drain that direction due to the existing physical
features.

Table 4 and Table 5 provide a summary of ultimate condition regional analysis 100-year storm
event flows determined for subbasins and concentration points respectively.

Table 4: Flow Rate Summary (Ultimate Condition)
Basin ID ?ar?;? 8};")
BAS1U 225 54 489
BAS2U 03.83 263
BAS3U 80.14 126
BAS4U 87.25 156
BAS5U 56.53 133
BAS6U 108.25 126
BAS7U 124.01 190
BAS8U 71.01 104
BAS9U 61.97 136
BAS10U 82.84 178

Table 5: Concentration Points Summary
(Ultimate Conditions)

Area Q100

Concentration Point (sg-mi) (cfs)

(DLOGCCP+- /32\ s10U) 0.58 360
(DCBAsmelz;\Aé%u + CP-A1) 0.70 517
(DBAS4U +CBI/:4)\-S§U +CP-A2) 0.84 769

(DBAS2U 95/_\(3:5u +CPB) 1.07 1023
NOC TPL;SDED N/A N/A
(BAS(7:LI7 ;ECP-C) 1.27 1183
(BASG(L:/F:-_EASBU) 0.28 223

P E+ o) 1.55 1354




3.4 Local Analysis

An ultimate condition local analysis was performed in order to determine design flows for drop
inlet and lateral storm drain facilities. Since the mainline facility will be extended to the west as
a continuation of the regional facility as part of a future project, it was assumed that 100-year
flows are cut off at major street intersections with Brent Lane (El Capitan Way and Homestead
Road). The following table provides a summary of the local hydrologic analysis. Exhibit J
included in Appendix A provides a watershed map for the local analysis. The HEC-1 hydrologic
analysis is included in Appendix B.

Table 6: Ultimate Condition Flow Rate Summary
Local Analysis

Basin/Concentration Point ID ?;i)a 8;;‘; (8;30)
LOC1 36.49 58 20

LOC2 10.21 21 7

LOC3 6.31 12 4

LOC4 13.42 23 8

LOC5 34.41 53 19

LOC6 1.84 5 3

LOC7 1.87 6 4

LOC8 15.94 27 9

LOC9 18.21 36 14

LOC10 15.64 34 14

(LOC?E, locs) N/A 7 25

4 ALTERNATIVE ASSESSMENT — MAINLINE FACILITY

4.1 Discussion

Various alternatives were considered for the mainline storm drain conveyance facility. The
alternatives assessed by this report are identified as Alternative A, Alternative B and
Alternative C. The alternatives vary by facility type (i.e.: closed conduit, open channel,
combined closed conduit/open channel). Only a single alignment was considered for all
alternatives as the location for the upstream end of the facility and the location for the
downstream end of the facility are well defined. It is noted that the alignment at the beginning
of the facility has a slight shift through the intersection of Brent Lane/Durango Drive in order to
avoid being below existing dry utilities at the termination of this project and for the future
extension of the facility to the west. The selected alignment is located between the dry utilities
to the north and a waterline to the south. Minimum separation issues in relation to the
waterline will likely exist; however it is anticipated that the separation obtained will be
acceptable to approving agencies in lieu of the alternative below the dry utilities.

Exhibit K included in Appendix A provides a depiction of the mainline alignment and summary
of the varying segments of each alternative along the alignment. The mainline alignment was
divided into six facility segments (Facility 1, Facility 2, Facility 3A, Facility 3B, Facility 4A and
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Facility4dB) in order to address the change in facility type along the alignment for each
alternative. The following provides a general description of the three alternatives considered.
Preliminary facility sizes related to each alternative are presented on Exhibit K and in Sections
4.3 10 4.6.

o Alternative A: Alternative A generally consists of a closed conduit facility extending
from just west of the Brent Lane/Durango Drive intersection along the Brent Lane
alignment to the east and terminating just east of the bend in Brent Lane. The facility
then extends to the east along the curving Brent Lane alignment as an open channel to
Tule Springs Road where it crosses through a culvert and terminates as discharge into
the existing feeder channel of the Tule Springs Detention Basin.

e Alternative B: Alternative B generally consists of a closed conduit facility extending
from just west of the Brent Lane/Durango Drive intersection along the entire Brent Lane
alignment to the east to Tule Springs Road where it crosses through a culvert and
terminates as discharge into the existing feeder channel of the Tule Springs Detention
Basin.

o Alternative C: Alternative C generally consists of a closed conduit facility extending
from just west of the Brent Lane/Durango Drive intersection along the Brent Lane
alignment and terminating just east of the intersection. The facility then extends to the
east along the Brent Lane alignment as an open channel to Tule Springs Road where it
crosses through a culvert and terminates as discharge into the existing feeder channel
of the Tule Springs Detention Basin.

In addition to evaluating the three primary alternatives, three options (Option 1, Option 2, and
Option 3) where evaluated for collection of surface flow from the west directly discharging to
the Tule Springs Road Crossing. The three options provide variation in Facility Segments 3B,
4A and 4B only for each alternative. Exhibit L included in Appendix A provides a depiction of
the three options evaluated for the Tule Springs Crossing. The following provides a general
description of the three options evaluated and which alternative they are relevant to
respectively. Preliminary facility sizes related to each option are presented on Exhibit L and in
Sections 4.3 to 4.6.

e Option 1: Option 1 is relevant to Alternative B only and effects Facility Segments 3B,
4A and 4B. Option 1 considers transitioning the closed conduit facility (Facility
Segment 3A) to a rectangular open channel (Facility 3B) at the approach to the Tule
Springs Crossing. This option allows for interception of surface flow from the west over
the edge of the open channel and conveyance under Tule Springs Road thru a single
culvert of same dimension as the rectangular channel. Preliminary facility designs were
evaluated for the higher existing condition flows for conveyance below the road, but
not necessarily meeting CCRFCD Manual criteria; and for lower ultimate condition
flows for conveyance below the road and meeting CCRFCD Manual criteria.

e Option 2: Option 2 is relevant to Alternative B only and effects Facility Segments 4A
and 4B. Option 2 considers continuing Facility Segment 3A, 3B and 4B as a closed
conduit facility thru the Tule Springs Crossing and providing a separate culvert (Facility
4A) below Tule Springs Road to intercept surface flows from the west. This option
allows for interception of surface flow from the west thru the culvert with some grading
necessary to direct flow to the culvert entrance. Preliminary facility designs were
evaluated for the higher existing condition flows for conveyance below the road, but
not necessarily meeting CCRFCD Manual criteria; and for lower ultimate condition
flows for conveyance below the road and meeting CCRFCD Manual criteria.

e Option 3: Option 3 is relevant to Alternatives A and C only and effects Facility
Segments 4A and 4B. Since both Alternatives A and C include open channel
conveyance at the approach to the Tule Springs Crossing, Option 3 considers the
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open channel transition to a culvert (Facilities 4A and 4B). This option allows for
interception of surface flow from the west over the edge of the open channel and
conveyance under Tule Springs Road thru a single culvert. Preliminary facility designs
were evaluated for the higher existing condition flows for conveyance below the road,
but not necessarily meeting CCRFCD Manual criteria; and for lower ultimate condition
flows for conveyance below the road and meeting CCRFCD Manual criteria.

4.2 Summary of Design Flows

Design flows established for the BLP mainline are based on the ultimate condition regional
analysis. As previously stated, preliminary facility sizes were based on CCRFCD Manual
criteria being met for the ultimate condition flows; however collection facilities at the Tule
Springs Crossing were also evaluated with the higher existing condition flows to ensure
conveyance capacity below the road, but without necessarily meeting CCRFCD Manual
criteria. The following table provides a summary of mainline design flows relevant to each
facility segment and applicable alternative.

Table 7: Summary of Mainline Design Flows
Facility Segment ID' H%(:;: (':;’SC)'GZ Dté:iogorzclzlsgw
Alterrf:t(i:\lllgg L,B,C CP-E 1183
Alterrf:t(i:\l/lg)s/ i,B,c CP-E 1183
Alte;e;?ilxl/gssﬁs,c CP-E 1183
AlterE:tci:\l/lg); 1?81 C CP-G 1354
AItF:rzlgtxlg I?32 CP-E 1183
AlterE:t(i:Ug 4/1\/,\31 C CP-G 1354
AItF:rilgti)(/:ABZ CP-F 223
AlterE:tci:\l/lg)sl, 1?31 C CP-G 1354
AltFeargg:K/:BBz CP-E 1183
1: See Exhibit K & L.
2: Ultimate Condition Regional Analysis. See Exhibit .

4.3 Alternative A/Tule Springs Crossing Option 3

Description: Alternative A and Tule Springs Crossing Option 3 consist of facilities as
described in Section 4.1.

Design Flow: Design flows vary between 1183 cfs and 1354 cfs along the reach of the
alignment as summarized in Table 7.

Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed
for each facility. Normal depth computations are included in Appendix C. CCRFCD
Manual criteria for freeboard is considered in the sizing of open channel and culvert
facilities.
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e Summary of Assessment: The following table provides a summary of preliminary
facility sizes determined for Alternative A and the Tule Springs Crossing Option 3. The
table also includes an assessment of pros and cons associated with the alternative for
consideration.

Table 8: Mainline Alternative A/Tule Springs Crossing Option 3 Summary

Facility Segment ID:Description’ Pros Cons
1:10'x6’ RCB @ 2.3% = Open channel most effectively | = Culvert facility more expensive
2:10°'x6’ RCB @ 2.3% intercepts large surface flows | = Higher maintenance cost
3A: Concrete Trapezoidal Channel from west at Tule Springs associated with open channel
(10 BW, 6’ D, 2:1 SS, 1.5%) Road segment
3B: Concrete Trapezoidal Channel | = Closed conduit adjacent to = Open channel portion less
(10 BW, 6’ D, 2:1 SS, 1.5%) Brent Lane is favorable to favorable to future development
4A&4B: Triple 10”x7’ RCB Culvert future development of of adjacent property
adjacent property
= Allows for dual use trail and
maintenance access

1: See Exhibit K & L.

4.4 Alternative B/Tule Springs Crossing Option 1

o Description: Alternative B and Tule Springs Crossing Option 1 consist of facilities as
described in Section 4.1.

e Design Flow: Design flows vary between 1183 cfs and 1354 cfs along the reach of the
alignment as summarized in Table 7.

¢ Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed
for each facility. Normal depth computations are included in Appendix C. CCRFCD
Manual criteria for freeboard is considered in the sizing of open channel and culvert
facilities.
Summary of Assessment: The following table provides a summary of preliminary
facility sizes determined for Alternative B and the Tule Springs Crossing Option 1. The
table also includes an assessment of pros and cons associated with the alternative for
consideration.

Table 9: Mainline Alternative B/Tule Springs Crossing Option 1 Summary

Facility Segment ID:Description’ Pros Cons
1: 10'x6’ RCB @ 2.3% = Minimized fencing/access = Higher maintenance cost
2:10'x6’ RCB @ 2.3% = Minimizes culvert crossing associated with open channel
3A: 10'x6’ RCB @ 1.5% size/expense segment
3B: Concrete Rectangular Channel = More useable ground after = Open channel portion less
(15 BW, 6’ D, 2:1 SS, 1.5%) installation favorable to future development
4A&4B: 15'x6’ RCB Culvert = Open channel most effectively of adjacent property

intercepts large surface flows
from west at Tule Springs
Road

= Allows for dual use trail and
maintenance access

1: See Exhibit K & L.
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4.5 Alternative B/Tule Springs Crossing Option 2

4.6

Description: Alternative B and Tule Springs Crossing Option 2 consist of facilities as
described in Section 4.1.

Design Flow: Design flows vary between 223 cfs and 1354 cfs along the reach of the
alignment as summarized in Table 7.

Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed
for each facility. Normal depth computations are included in Appendix C. CCRFCD
Manual criteria for freeboard is considered in the sizing of open channel and culvert
facilities.

Summary of Assessment: The following table provides a summary of preliminary
facility sizes determined for Alternative B and the Tule Springs Crossing Option 2. The
table also includes an assessment of pros and cons associated with the alternative for
consideration.

Table 10: Mainline Alternative B/Tule Springs Crossing Option 2 Summary

Facility Segment

ID:Description’ Pros Cons
1: 10'x6’ RCB @ 2.3% » Minimized fencing/access » Grading associated with
2:10'x6’ RCB @ 2.3% = Most useable ground after directing surface flows to culvert
3A: 10'x6’ RCB @ 1.5% installation = Culvert less effective at
3B: 10'x6’ RCB @ 1.5% = Least Maintenance Cost intercepting surface flows from
4A: 14’x6’ RCB Culvert = Allows for dual use trail and west at Tule Springs Road
4B: 10'x6’ RCB @ 1.5% maintenance access = Poor earthwork balance

1: See Exhibit K & L.

Alternative C/Tule Springs Crossing Option 3

Description: Alternative C and Tule Springs Crossing Option 3 consist of facilities as
described in Section 4.1.

Design Flow: Design flows vary between 1183 cfs and 1354 cfs along the reach of the
alignment as summarized in Table 7.

Hydraulic Analysis: Preliminary normal depth hydraulic computations were performed
for each facility. Normal depth computations are included in Appendix C. CCRFCD
Manual criteria for freeboard is considered in the sizing of open channel and culvert
facilities.

Summary of Assessment: The following table provides a summary of preliminary
facility sizes determined for Alternative C and the Tule Springs Crossing Option 3. The
table also includes an assessment of pros and cons associated with the alternative for
consideration.
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Table 11: Mainline Alternative C/Tule Springs Crossing Option 3 Summary

Facility Segment ID:Description’ Pros Cons
1: 10'x6’ RCB @ 2.3% » Less expensive than RCB = Culvert facility more expensive
2: Concrete Trapezoidal Channel = Open channel most effectively | = More fencing/access req’'d
(10’ BW, 5D, 2:1 SS, 2.3%) intercepts large surface flows | = Higher maintenance cost
3A: Concrete Trapezoidal Channel from west at Tule Springs associated with open channel
(10’ BW, 6'D, 2:1 SS, 1.5%) Road segment
3B: Concrete Trapezoidal Channel = Allows for dual use trail and = Open channel portion less
(10 BW, 6’D, 2:1 SS, 1.5%) maintenance access favorable to future development
4A&4B: Triple 10’x7’ RCB Culvert of adjacent property

1: See Exhibit K & L.

4.7 Alternatives Cost Comparison

Estimates of probable cost were performed for each alternative evaluated. The following table
provides a comparison of estimated costs. A breakdown of costs for each alternative is
included in Appendix D.

Table 12: Mainline Drainage System Alternatives Cost Comparison

Alternative Estimate of Probable Cost’
Alternative A/Tule Springs Crossing Option 3 $2,867,493
Alternative B/Tule Springs Crossing Option 1 $3,103,107
Alternative B/Tule Springs Crossing Option 2 $3,218,667
Alternative C/Tule Springs Crossing Option 3 $2,184,084

1: See Appendix D for Cost Breakdown.

5 ALTERNATIVE ASSESSMENT - COLLECTION FACILITIES

5.1 Discussion

This section addresses “local” collection facilities (drop inlets and storm drain laterals) along
the BLP mainline facility. More specifically, it addresses local collection facilities at the Brent
Lane/Durango Drive intersection and along the paved portion of Brent Lane. Drop inlet and
storm drain lateral facilities were preliminarily sized based on the ultimate condition “local’
analysis as discussed in Section 3.4. No alternative facility alignments were considered for the
local collection facilities as the necessity of drop inlet locations are well established by the
existing conditions. Street flow analysis was performed in order to evaluate compliance with
street flow criteria in determining the necessity for extension of lateral facilities along Brent
Lane and Durango Drive. Since the mainline facility will be extended to the west as a
continuation of the regional facility as part of a future project, it was assumed that 100-year
flows are cut off at major street intersections with Brent Lane (El Capitan Way and Homestead
Road).
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5.2 Street Flow Hydraulics

The local storm drain design was initiated by first evaluating street flow hydraulics and
assessing the need/location for drop inlets necessary to intercept flow in order to meet
CCREFCD street flow criteria. Drop inlets where then provided based on locations where street
flow criteria would be exceeded and/or to meet the intent of the 100-year design flow
conveyance of the regional facility. Preliminary street flow hydraulic computations are included
in Appendix C. The following table provides a summary of 100-year storm event street flow

hydraulics.
Table 13: Summary of Street Flow Hydraulics: 100-Year
. Slope Cross Q100 D100 Voo
1 %
Street Section (%) Slope (%) (cfs) (ft) (ft/s) D100*V100
Durango Drive-Half Street | 455 | 29 58 076 | 527 4.01
Section 1-W
Durango Drive-Half Street |, 5 2.0 5 0.37 3.40 1.26
Section 1-E
Durango Dr_|ve-HaIf Street 150 20 77 0.83 571 4.74
Section 2-W
Durango Drive-Half Street |, 5 2.0 5 0.37 3.38 1.25
Section 2-E
Brent Lane-Half Street | 4 g5 | 29 21 031 | 480 149
Section 3-N
Brent Lane-Half Street |, 59 2.0 12 0.25 413 1.03
Section 3-S
Brent Lane-Half Street |, 2.0 27 0.60 468 2.81
Section 4-N
Brent Lane-Half Street |, 2.0 6 0.38 3.03 1.49
Section 4-S
1: See Exhibit L.

Review of the table above indicates the proposed design will be in compliance with CCRFCD
street flow criteria for the 100-year storm event.

Since Durango Drive is a greater than 80-foot right-of-way street, the 10-year CCRFCD criteria
must also be met. The following table provides a summary of the 10-year street flow
hydraulics along Durango Drive.

Table 14: Summary of Street Flow Hydraulics: 10-Year
Cross 10-Year
. Slope Q1o D1o V1o Dry Lane
1 *!
Street Section (%) S(I;);))e (cfs) (ft) (ft/s) D10*V1o Width
(ft)
Durango Drive-Half Street |4 56 | 59 | 20 | 058 | 394 | 220 | 239
Section 1-W
Durango Drive-Half Street .
Section 1-E 1.50 20 3 Dry Lane Met By Inspection
Durango Drive-Half Street | 4 55 | 59 | 25 | 061 | 413 | 252 | 210
Section 2-W
Durango Drive-Half Street :
Section 2-E 1.50 20 3 Dry Lane Met By Inspection
1: See Exhibit L.
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Review of the table above indicates that 10-year street flow criteria as described in Section 2.3
will be met.

5.3 Summary of Drop Inlets

The following table provides a summary of proposed drop inlets located based on where street
flow criteria would be exceeded and/or to meet the intent of the 100-year design flow
conveyance of the regional facility. Note that existing drop inlets were utilized if they were
determined to be adequate. Preliminary drop inlet computations are included in Appendix C.

Table 15: Summary of Drop Inlets
- . Total Inflow Collected Bypass
1
Facility ID Size & Type Quoo (cfs) Quoo (cfs) Quoo (cFs)
DI#1 12-ft Neenah
(continuous) R-3295 (4 Grates) 12 12 0.0
DI#2 40-ft CM2 77 77 0.0
(sump)
DI#3 5-ft CM2 5 5 0.0
(continuous)
DI#4 Special Fi
pecial Field Inlet
(sump) 51 x 3'w 21 21 0.0
DI#5 Special Fi
pecial Field Inlet
DI#6 Special Fi
pecial Field Inlet
(sump) 3 x 3'w 6 6 0.0
1: See Exhibit L.

5.4 Summary of Storm Drain Laterals

The following table provides a summary of the preliminary lateral storm drain sizes. Lateral
storm drain was preliminarily sized based on normal depth full flow capacity computations.
Storm drain lateral computations are included in Appendix C.

Table 16: Summary of Storm Drain Lateral Facilities
- Facilit Design Flow
Facility ID' Descript)i,on Qm% (cfs)
SD#1 24” RCP 12
SD#2 36" RCP 77
SD#3 18" RCP 5
SD#4 36" RCP 82
SD#5 24" RCP 21
SD#6 30" RCP 58
SD#7 18" RCP 5
SD#8 36" RCP 63
SD#9 18" RCP 6
SD#10 24" RCP 27
1: See Exhibit L
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6

8.

9.

CONCLUSIONS & RECOMMENDATIONS

The project site is not located within a FEMA designated SFHA. FEMA acceptance is not
required.

The project is a planned CCRFCD regional drainage facility, per the CCRFCD 2013 MPU.
CCRFCD approval is required.

. A portion of the project improvements are located within and adjacent to unincorporated Clark

County. Clark County approval is required.

The primary purpose of this Preliminary Drainage Study is to establish the hydrologic analysis
and determine design flows, as well as to evaluate various alternatives. It is the intention of
this report to obtain acceptance of the hydrologic analysis performed and to have evaluated an
alternative that is acceptable for selection to all affected agencies/entities/owners to progress
into the next design phase.

It has been determined that the existing storm drain system at the Brent Lane/Durango Drive
intersection does not provide enough capacity for the surface flow at the intersection to meet
CCRFCD Manual criteria during the 100-year and 10-year storm events.

The proposed BLP will effectively provide 100-year storm flow interception and conveyance for
the street flow in Brent Lane and to accommodate future flows that will be connected to the
system in order to meet CCRFCD Manual criteria during the 100-year and 10-year storm
events.

The accompanying documents within this report support the concepts, drainage patterns,
conclusions and/or recommendations discussed.
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Ultimate Condition Flow Rate Summary
Local Analysis N
LEGEND
Basin/Concentration Point ID Area Qio0 Quo
(ac) (cfs) (cfs)
o 2549 =5 =5 BN BASIN BOUNDARY
LOC2 10.21 21 / mm mm == PROJECT ALIGNMENT
LOC3 6.31 12 4
LOC4 13.42 23 8 m= == == FUTURE ALIGNMENT
LOC5 34.41 53 19
O0E < 6a z 3 ID BASIN ID
LOCY 1.87 6 4 —_— FLOW DIRECTION
LOCS8 15.94 27 9
LOC9 18.21 36 14 CONCENTRATION POINT 0 200 400
LOC10 15.64 34 14 E—
CP1 SCALE — 1"=200" FEET
(LOCA = LOCS) N/A 77 25

PHONE (702) 284-5300

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

APP.

APP.
DATE

BY

DATE

OTE: ASSUMES 100% INTERCEPTION
OF 100-YR STORM FLOW AT i
TEAD INTERSECTION
Y I ]

(BRENT/HOME
R | T

=y 2

N e ,v .
T A
e * X

B e

R may

7% W5

=

s

DESCRIPTION

=

NT LANE B

RSE DRIV

Salhiy A F -‘-'-Sﬁi..} i

CITY OF LAS VEGAS
BRENT LANE DRAINAGE SYSTEM & TRAIL
ULTIMATE CONDITION LOCAL DRAINAGE MAP

MAY 2014

CLV1401.000

# 4.

v

%

Fig

=

)

~ |EXHIBIT J



H
1
i

i

e i W

DURANGO DRIVE

o SESHERP R COELE

S R e R e Pl 5 o Mt e

T e

s Sl S
St

T

e

Mainline Alternative A/Tule Springs Crossing Option 3 Summary

Facility Segment ID:Description

Pros

Cons

1:10'x6' RCB @ 2.3%

2:10'x6’' RCB @ 2.3%

3A: Concrete Trapezoidal Channel
(10 BW, 6’ D, 2:1 SS, 1.5%)
3B: Concrete Trapezoidal Channel
(100 BW, 6’ D, 2:1 SS, 1.5%)
4A&4B: Triple 10”x7’ RCB Culvert

= Open channel most

effectively intercepts large
surface flows from west at
Tule Springs Road
Closed conduit adjacent
to Brent Lane is favorable
to future development of
adjacent property

Allows for dual use ftrail
and maintenance access

= Culvert facility more
expensive

= Higher maintenance cost
associated with open
channel segment

= Open channel portion
less favorable to future
development of adjacent

property

exhibit k mainline alignment.dwg 5/5/2014 10:48 AM Andrew Howard
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Mainline Alternative B/Tule Springs Crossing Option 1 Summary

Facility Segment ID:Description

Pros

Cons

1:10x6’ RCB @ 2.3%

2:10x6’ RCB @ 2.3%

3A:10x6’ RCB @ 1.5%

3B: Concrete Rectangular Channel
(15 BW, 6’ D, 2:1 SS, 1.5%)

4A&4B: 15°x6° RCB Culvert

Minimized fencing/access

= Minimizes culvert
crossing size/expense

= More useable ground
after installation

= Open channel most
effectively intercepts large
surface flows from west at
Tule Springs Road

= Allows for dual use ftrail

and maintenance access

= Higher maintenance cost
associated with open
channel segment

= Open channel portion
less favorable to future
development of adjacent
property

MAINLINE ALIGNMENT
ALTERNATIVES A,B&C

.

Mainline Alternative B/Tule Springs Crossing Option 2 Summary

Mainline Alternative C/Tule Springs Crossing Option 3 Summary

Facility Segment ID:Description

Pros

Cons

Facility Segment ID:Description

Pros

Cons

1:10x6' RCB @ 2.3%
2:10x6' RCB @ 2.3%
3A:10'x6’' RCB @ 1.5%
3B: 10°x6’ RCB @ 1.5%
4A: 14'x6’ RCB Culvert
4B: 10'x6’ RCB @ 1.5%

» Minimized fencing/access
» Most useable ground after

installation

= | east Maintenance Cost
= Allows for dual use ftrail

and maintenance access

» Grading associated with
directing surface flows
to culvert

= Culvert less effective at
intercepting surface
flows from west at Tule
Springs Road

= Poor earthwork balance

f:\clvi401 — brent lane\drainage\preliminary report drainage\figures\clv1401—000

1:10x6’ RCB @ 2.3%

2: Concrete Trapezoidal Channel
(10’ BW, 5'D, 2:1 SS, 2.3%)
3A: Concrete Trapezoidal Channel
(10° BW, 6’'D, 2:1 SS, 1.5%)
3B: Concrete Trapezoidal Channel
(10’ BW, 6'D, 2:1 SS, 1.5%)
4A8&4B: Triple 10'x7’ RCB Culvert

= Less expensive than RCB

= Open channel most
effectively intercepts large
surface flows from west at
Tule Springs Road

= Allows for dual use trail
and maintenance access

Culvert facility more
expensive

More fencing/access req’'d
Higher maintenance cost
associated with open
channel segment

Open channel portion less
favorable to future
development of adjacent
property

- SEE EXHIBIT L FOR TULE
SPRINGS CROSSING AND
. COLLECTION FACILITY
-~ OPTIONS 1-3 FOR EACH ,
ALTERNATIVE RELATED TO
FACILITY SEGMENTS 3A,
3B, 4A

& 4B

A2 i
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DESCRIPTION

0 100 200
SCALE —  1"=100’ FEET
LEGEND

CITY OF LAS VEGAS
BRENT LANE DRAINAGE SYSTEM AND TRAIL
ALTERNATIVES - MAINLINE ALIGNMENT

DATE: APRIL 2014

MAINLINE ALIGNMENT
-ALTERNATIVES A, B & C

e FLOW DIRECTION

FACILITY SEGMENT

FACILITY ID

DRAFTER: ETM

DESIGNER: MJF

1-NOTE ONLY ONE (1) MAINLINE ALIGNMENT CONSIDERED

CHECKED: MJF

PROJECT NO.

CLV1401-000

EXHIBIT K

SHEET 1 OF 1

FAX (702) 284-5399

PHONE (702) 284-5300




SRENT LANE = DURANGO DRIVE INTERSECTION

DI #5

SPECIAL INLET W/ CONCRETE APRON
GRATE LENGTH = 14

GRATE WIDTH = 3’

DI #4

SPECIAL INLET W/ CONCRETE APRON
GRATE LENGTH = 5

GRATE WDTH = 3

T\~

-

|1 124" RCP

DI #1
EXISTING NEENAH R—3295 (4 GRATES)
LENGTH = 12’

DI 42

EXISTING NEENAH R—3295 (5 GRATES)
LENGTH = 15

REPLACE W/ TYPE CM2 (15 GRATES)
__LENGTH = 40’

Durango Drive-Half Street
Section 1-W

Durango Drive-Half Street
Section 1-E

Durango Drive-Half Street
Section 2-W

Durango Drive-Half Street
Section 2-E

Brent Lane-Half Street
Section 3-N

Brent Lane-Half Street
Section 3-S

Brent Lane-Half Street
Section 4-N

Brent Lane-Half Street
Section 4-S

T

58 /20 CFS

DURANGO DRIVE

36" RCP

S ——
" _SD #3
ﬁ 18" RCP

/
=
‘

1 |

' “NEXISTING TYPE A

REPLACE W/ TYPE CM2 (1 GRATE)
LENGTH = &'

NOTE:

BRENT LANE

DESIGN TO PREVENT OVERTOPPING OF TULE
SPRINGS ROAD DURING EXISTING & ULTIMATE
CONDITIONS. FACILITY DESIGN TO MEET CRITERIA
UNDER ULTIMATE CONDITIONS AND FACILITY TO
CONTAIN FLOWS ONLY UNDE;rEXITIG CONDITIONS.

- " FACILITY 3B & 4 o
15" X 6" CONCRETE LINED = <1, |

B)

TULE SPRINGS RD

DI #6

SPECIAL INLET W/ CONCRETE APRON
GRATE LENGTH = 3

3

GRATE WIDTH =

NOTE:

DESIGN TO PREVENT OVERTOPPING OF TULE
SPRINGS ROAD DURING EXISTING & ULTIMATE
CONDITIONS. FACILITY DESIGN TO MEET CRITERIA
UNDER ULTIMATE CONDITIONS AND FACILITY TO
CONTAIN FLOWS ONLY UNDER EXISTING CONDITIONS.

P4

SURFACE FLOW IS GRADED TO RIN ‘
TO HEADWALL OF FACILITY 4A"
6

TULE SPRINGS RD

T

FACILITY 4A
14' X 6 RCB CULVERT)

TULE

SPRINGS CROSSING

NOTE:

DESIGN TO PREVENT OVERTOPPING OF TULE

SPRINGS ROAD DURING EXISTING & ULTIMATE

CONDITIONS. FACILITY DESIGN TO MEET CRITERIA

UNDER ULTIMATE CONDITIONS AND FACILITY TO

CONTAIN FLOWS ONLY UNDER EXITIG CONDITIONS.
/ 4 :

k; ‘
¢ 2,
W
s
4 -
7 § s
I i,
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HEADWALL

=3
4
o e -
- <
i ¥ :

TULE SPRINGS RD

L

A TRIPLE 10" X 7’

{HRCB_CULVERT i

CFACILITY 4A & 4Bl
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RECTANGULAR CHANNEL = N\ AR : D LA SR S N

et ol 4 : e e =S o S em - FACILITY 3B
< B > /> i I .- B e T TR a0 X 6 RCB

4 CONCRETE LINED TRAPEZOIDAL
© CHANNEL W/ 2:1 SIDE SLOPES

=~

FACILITY 4B

Bypass "SURFACE FLOW ENTERS™. o W S ' 10 % 6 Reg - SURFACE FLOW ENTERS ¢
8 OPEN CHANNEL[® . b - s ol T A B 5 ), & R G ANNEL RS
Qg9 (cfs) v ‘ , ot _ . " S £y LR v e ? ; ne O

| : s ' R 2 " s S ' CHANNEL W/ 2:1 SIDE SLOPES ™\ S i Sl DRAFTER: AJH
51 x 3w

Special Field Inlet

Special Field Inlet

LEGEND
FLOWMASTER SECTION

L

MAY 2014

DESIGNER: AJH
CHECKED: MJF

PROJECT NO.

CLV1401.000

&7

|ON o> COLLECTION

FACILITY ID

OPTION 1 COLLECTION OPTION 2 COLLECTION

FACILITY SEGMENT

EXHIBIT L

SHEET 1 OF 1

~<O—

XX/XX CFS 100-YR / 10-YR FLOW

f:\clvi401 — brent lane\drainage\preliminary report drainage\figures\clv1401—000 exhibit | alternatives — collection facilites.dwg 5/1 /2014 9:00 AM Andrew Howard
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA

PO R i AN I

}/lzﬂ
A
TR ¢
f .
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
[19 South 60 East 1-6,8-15,21-28,33j§§] 21 South 61 East' ALL SECTIONS |
19 South 61 East ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East ALL SECTIONS 22 South . 62 East . 1-10,17-18
Notes: Revision Dare

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.

s REFERENCE: . o1
ENGINEERING | USACE, Los Angeles District, 1988 FIGURE
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
| (IN INCHES)

RECURRENCE INTERVAL

TIME 2R 5-YR__ 10-YR __ 2?5-YR __50-YR _ 100-WR

5 min. 0.15  0.27  0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33  0.57  0.74 0.97 1.15 1.32
30 min. 0.44  0.78  1.01 1.31 1.55 1.79

1 hour 0.52  0.89  1.15 1.50 1.78 2.06

2 hour 059 1.01  1.30  1.70 2.01 2.30

3 hour 0.64  1.08  1.39 1.82 2.15 2.48

6 hour 0.72  1.22  1.58 2.05 2.41 “éf7?:1
24 hour (TR-55) 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 présented above are for use with TR-55 only.

3. ‘Table 501 adjustments not required.

Revision Daie

WRGC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988

TABLE 505




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL I

<._i

100-YEAR, 6-HOUR

— =

(DEPTHS IN TENTHS OF INCHES)

22 22

18 20 20
RANGE
57 S8 9 62 63 sc 65 6

RAINFALL DEPTH-DURATION-FREQUENCY

-,4251 Parallel
€]
30

'§F’d Standard

TN

/743 \ WK
VA

W -

NOAA ATLAS 2, VOLUME VIT NEVADA, 1973
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ENGINEERING
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL -

ey

PRECIPITATION ADJUSTMENT RATIOS

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
S-year - " 1.16
10-year ' 1.24
25-year 1.33
50-year 1.39

= —
| 100-year ’ 1.43 i

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

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

Tables 505 and 506 require no adjustments.

Revision Davte

REFERENCE: ~ ‘
USACE, Los Angeles District, 1988 TABLE 5§01




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

~ Storm Time

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
920
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175

Percent of
Total Storm Depth
(In Minutes) SDN3 SDN4 SDN5

0 0.0 0.0 0.0
2.0 2.0 2.0
5.7 5.8 5.9
7.0 75 8.0
8.7 9.9 11.0
10.8 12.6 14.4
12.4 18.7 16.0
13.0 14.5 16.0
13.0 14.9 16.8
13.0 15.1 1741
13.0 15.5 18.0
13.0 15.6 18.2
13.0 15.9 18.7
13.3 16.2 19.0
14.0 16.9 19.7
14.2 17.2 20.2
14.8 17.9 21.0
15.8 18.9 22.0
17.2 20.1 23.0
18.1 211 24.1
19.0 22.0 25.0
19.7 22.8 25.9
19.9 23.2 26.5
20.0 24.0 28.0
20.1 24.6 29.0
20.4 25.2 30.0
21.4 26.0 - 30.5
22.9 26.9 30.9
24.1 276 310
24.9 28.3 31.7
25.1 28.6 32.1
25.6 29.2 32.7
27.0 30.2 33.3
27.8 31.2 34.6
28.1 32.1 36.1
28.3 33.2 38.1.
29.5 352 - 408

180

Notes: 1.
2.

3.
4.

For drainage areas less than 8 square miles in size, use SDN 3.

Storm Time

(In Minutes)
185

190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
*275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360

SDN3
32.2
35.2
40.9
49.9
59.0
71.0
744
78.1
81.2

.81.9
83.5
85.1
85.6
86.0
86.8
87.6
88.8
91.0
92.6
93.7
95.0
97.0
97.6
98.2
98.5
98.7
98.9
99.0
99.3
99.3
99.4
99.5
99.8
99.8
99.9
100.0

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

than 12 square miles in size, use SDN 4.

For drainage areas greater than or equal to 12 square m

Percent of
Total Storm Depth
SDN4  SDN5
37.6 43.0
41.5 47.7
46.2 514
53.0 56.1
61.0 63.0
71.0 71.0
73.2 72.0
75.6 73.1
78.2 75.2
79.9 77.9
81.3 79.0
82.3 79.5
83.0 80.4
83.5 81.0
84.4 82.0
85.1 82.6
86.4 84.0
88.5 85.9
90.8 88.9
92.4 91.0
94.4 93.8
96.8 96.6
97.3 97.0
97.8 97.4
98.2 97.9
98.4 98.1
98.6 98.3
98.8 98.5
99.1 98.9
99.2 99.0
99.3 99.2
99.4 99.3
99.7 99.6
99.8 99.7
99.9 99.9
100.0 100.0
Rovision Darte

iles, use SDN 5.

A graphical representation of these values is presented on Figure 515.

REFERENCE:

TABLE 503 l




Curve Number Computations
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CONSULTING ENGINEERS & PLANNERS

Soil & Curve Number Computation

Project Name: Brent Lane Drainage System & Trail

Date: May 2014

File Name: CLV1401 Curve Number Calcs.xIsx

By: AJH/KC
Data: Reference:
Soil Type & Description A B Cc D Exhibit G
191 Dalian very cobbly fine sandy loam, 2 to 8 percent slopes 5% 85% 0% 10% SCS Soil Data

400 [Tencee very gravelly fine sandy loam, 2 to 8 percent slopes

0% 10% 0% 90%

540 |Weiser extremely gravelly fine sandy loam, 2 to 8 percent slopes

5% 85% 0% 10%

630 Badland 0% 0% 0% 100%
Land Use A B Cc D
Desert Shrub (good) 49 68 79 84
Residential (40,000 sf) 51 68 79 84
Desert Shrub (good) 49 68 79 84
Gravel 76 85 89 91
Industrial 81 88 91 93
Open Space (poor) 68 79 86 89
Roadway 98 98 98 98
Roadway 98 98 98 98
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
el TYPE | PERCENT LAND UBE A B C D A B C D ACRES CN
BAS1E 540 96.7% Desert Shrub (poor) 5% 85% 0% 10% 63 77 85 88 98.40 74.81
540 3.3% Roadway 5% 85% 0% 10% 98 98 98 98 3.41 3.28
TOTAL PERCENT| 100.0% TOTAL AREA| 101.81 78.09
SOIL |SUBAREA HYDROLOGIC SOIL GROUP ~ LAND USE CN SUBAREA|CALCULATED
BASIN ID TYPE | PERCENT LANDUSE A B Cc D A B C D ACRES CN
BAS2E 400 71.2% Desert Shrub (poor) .0% 10% 0% 90% 63 17 85 88 23.02 61.86
400 28.8% Roadway 0% 10% 0% 90% 98 98 98 98 9.32 28.24
TOTAL PERCENT| 100.0% TOTALAREA| 32.34 90.10
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
il TYPE [ PERCENT LANRUSE A B C D A B C D ACRES CN
BAS3E 540 31.3% Residential (<6,000 sf) 5% 85% 0% 10% 89 92 94 95 25.06 28.82
540 18.7% Residential (7,000 sf) 5% 85% 0% 10% 76 84 89 91 14.95 15.73
540 41.7% Residential (10,000 sf) 5% 85% 0% 10% 61 75 83 87 33.42 31.49
540 8.4% Roadway 5% 85% 0% 10% 98 98 98 98 6.71 8.21
TOTAL PERCENT| 100.0% TOTAL AREA| 80.14 84.23
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASIHID TYPE | PERCENT LANB USE A B [ D A B C D ACRES CN T
BAS4E 400 35.8% Residential (<6,000 sf) 0% 10% 0% 90% 89 92 94 95 31.25 33.92
400 1.7% Residential (14,000 sf) 0% 10% 0% 90% 57 72 81 86 1.51 1.46
400 0.4% Roadway 0% 10% 0% 90% 98 98 98 98 0.33 0.37
540 14.2% Residential (<6,000 sf) 5% 85% 0% 10% 89 92 94 95 12.40 13.10
540 26.6% Residential (10,000 sf) 5% 85% 0% 10% 61 75 83 87 23.23 20.10
540 14.8% Residential (14,000 sf) 5% 85% 0% 10% 57 72 81 86 12.90 10.74
540 6.5% Roadway 5% 85% 0% 10% 98 98 98 98 5.63 6.32
TOTAL PERCENT| 100.0% TOTAL AREA| 87.25 86.02
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA [CALCULATED
il TYPE | PERCENT LANR USE A B C D A B C D ACRES CN
BASSE 400 72.8% Residential (<6,000 sf) 0% 10% 0% 90% 89 92 94 95 41.15 68.92
400 7.5% Residential (6,000 sf) 0% 10% 0% 90% 80 87 90 92 4.26 6.89
400 10.6% Residential (10,000 sf) 0% 10% 0% 90% 61 75 83 87 6.00 9.11
400 9.1% Roadway 0% 10% 0% 90% 98 98 98 98 5.13 8.89
TOTAL PERCENT| 100.0% TOTAL AREA|  56.54 93.81
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA |CALCULATED
BASIN(D TYPE [ PERCENT Lolieh A B C D A B C D ACRES CN
BAS6E 400 3.2% Commercial 0% 10% 0% 90% 89 92 94 95 3.37 3.06
400 11.2% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 11.67 9.35
400 1.2% Roadway 0% 10% 0% 90% 98 98 98 98 1527 1.19
540 12.4% Commercial 5% 85% 0% 10% 89 92 94 95 12.89 11.39
540 60.4% Residential (20,000 sf) 5% 85% 0% 10% 54 70 80 85 62.97. 42.70
540 11.6% Roadway 5% 85% 0% 10% 98 98 98 98 12.08 11.36
TOTAL PERCENT| 100.0% TOTAL AREA| 104.25 79.06




SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID| yypE [pPERCENT el A B C D A B [ D ACRES CN
BAS7E [ 191 3.8% Residential (10,000 sf) 5% | 85% | 0% | 10% | 61 75 83 87 4.70 2.86
191 0.5% Roadway 5% | 85% | 0% | 10% | 98 98 98 98 0.57 0.45
400 17.9% Residential (10,000 sf) 0% | 10% | 0% | 90% | 61 75 83 87 22.19 15.35
400 64.3% Residential (20,000 sf) 0% | 10% | 0% | 90% | 54 70 80 85 79.70 53.66
400 6.7% Roadway 0% | 10% | 0% | 90% | 98 98 98 98 8.26 6.53
540 3.6% Residential (10,000 sf) 5% | 85% | 0% | 10% | 61 75 83 87 4.50 2.74
540 1.8% Residential (20,000 sf) 5% | 85% | 0% | 10% | 54 70 80 85 2.19 1.25
540 1.5% Roadway 5% | 85% | 0% | 10% | 98 98 98 98 1.90 1.50
TOTAL PERCENT| 100.0% TOTAL AREA| 124.01 84.35
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID| yypE [pPERCENT LAND LISE A B c D A B C D ACRES CN
BASSE | 191 8.4% Desert Shrub (poor) 5% | 85% | 0% | 10% | 63 77 85 88 5.86 6.48
400 5.1% Desert Shrub (poor) 0% | 10% | 0% | 90% | 63 77 85 88 3.59 4.46
400 0.4% Roadway 0% | 10% | 0% | 90% | 98 98 98 98 0.25 0.35
540 56.7% Desert Shrub (poor) 5% | 85% | 0% | 10% | 63 77 85 88 39.71 43.91
540 3.8% Roadway 5% | 85% | 0% | 10% | 98 98 98 98 2.69 3.77
630 25.6% Desert Shrub (poor) 0% | 0% | 0% | 100% | 63 77 85 88 17.90 22.50
TOTAL PERCENT| 100.0% TOTALAREA|  70.00 81.46
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CALCULATED
BASINID| +ypg [PERCENT LeNELSE A B C D A B C D ACRES CN
BAS1U | 400 0.7% Commercial 0% | 10% | 0% | 90% | 89 92 94 95 1.48 0.62
400 0.2% Paved Open Ditches 0% | 10% | 0% | 90% | 83 89 92 93 0.55 0.23
400 5.5% Residential (<6,000 sf) 0% | 10% | 0% | 90% | 89 92 94 95 12.43 5.22
400 0.8% Roadway 0% | 10% | 0% | 90% | 98 98 98 98 1.86 0.81
540 10.5% Commercial 5% | 86% | 0% | 10% | 89 92 94 95 23.66 9.67
540 3.5% Open Space (fair) 5% | 85% | 0% | 10% | 49 69 79 84 7.90 2.43
540 1.9% Paved Open Ditches 5% | 85% | 0% | 10% | 83 89 92 93 4.34 1.71
540 30.8% Residential (<6,000 sf) 5% | 85% | 0% | 10% | 89 92 94 95 69.50 28.40
540 31.7% Residential (8,000 sf) 5% | 85% | 0% | 10% | 73 82 88 90 71.59 26.14
540 14.3% Roadway 5% | 85% | 0% | 10% | 98 98 98 98 32.23 14.00
TOTAL PERCENT| 100.0% TOTAL AREA| 22554 89.23
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA[CALCULATED
BASINID| +ype [pERCENT EANDGSE A B c D A B C D ACRES CN
BAS2U | 400 53.7% Commercial 0% | 10% | 0% | 90% | 89 92 94 95 49.90 50.90
400 16.3% Paved Open Ditches 0% | 10% | 0% | 90% | 83 89 92 93 1517 15.13
400 9.7% Residential (<6,000 sf) 0% | 10% | 0% | 90% | 89 92 94 95 8.97 9.15
400 20.2% Roadway 0% | 10% | 0% | 90% | 98 98 98 98 18.80 19.84
TOTAL PERCENT| 100.0% TOTAL AREA 92.84 95.03
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA]CALCULATED
BASINID| 7ypE [PERCENT LAND LSE A B C D A B C D ACRES CN
BAS3U | 540 31.3% Residential (<6,000 sf) 5% | 86% | 0% | 10% | 89 92 94 95 25.12 28.88
540 18.7% Residential (7,000 sf) 5% | 85% | 0% | 10% | 76 84 89 91 14.95 16.73
540 | 41.7% Residential (10,000 sf) 5% | 85% | 0% | 10% | 61 75 83 87 33.41 31.48
540 8.3% Roadway 5% | 85% | 0% | 10% | 98 98 98 98 6.66 8.14
TOTAL PERCENT/| 100.0% TOTALAREA|  80.14 84.23
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID| yypE [PERCENT LAND-USE A B C D A B C D ACRES CN
BAS4U | 400 35.8% Residential (<6,000 sf) 0% | 10% | 0% | 90% | 89 92 94 95 31.25 33.92
400 1.7% Residential (14,000 sf) 0% | 10% | 0% | 90% | 57 72 81 86 1.51 1.46
400 0.3% Roadway 0% | 10% | 0% | 90% | 98 98 98 98 0.30 0.34
540 14.2% Residential (<6,000 sf) 5% | 85% | 0% | 10% | 89 92 94 95 12.40 13.10
540 26.7% Residential (10,000 sf) 5% | 85% | 0% | 10% | 61 75 83 87 23.26 20.13
540 14.8% Residential (14,000 sf) 5% | 85% | 0% | 10% | 57 72 81 86 12.90 10.74
540 6.5% Roadway 5% | 85% | 0% | 10% | 98 98 98 98 5.63 6.32
TOTAL PERCENT| 100.0% TOTAL AREA| 87.25 86.01
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID| yypE [PERCENT LARRLUSE A B C D A B C D ACRES CN
BAS5U | 400 72.8% Residential (<6,000 sf) 0% | 10% | 0% | 90% | 89 92 94 95 41.15 68.92
400 10.6% Residential (6,000 sf) 0% | 10% | 0% | 90% | 80 87 90 92 6.01 9.73
400 7.5% Residential (10,000 sf) 0% | 10% | 0% | 90% | 61 75 83 87 4.26 6.46
400 9.1% Roadway 0% | 10% | 0% | 90% | 98 98 98 98 5.12 8.87
TOTAL PERCENT| 100.0% TOTAL AREA|  56.54 93.99
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID| 7ypE [PERCENT e A | B ] c | D A | B ] c ] D ACRES CN




BAS6U 400 3.6% Commercial 0% 10% 0% 90% 89 92 94 95 3.85 3.37
400 12.9% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 13.92 10.74
400 1.6% Roadway 0% 10% 0% 90% 98 98 98 98 157 1.60
540 12.3% Commercial 5% 85% 0% 10% 89 92 94 95 13.37 11.38
540 58.5% Residential (20,000 sf) 5% 85% 0% 10% 54 70 80 85 63.36 41.38
540 11.1% Roadway 5% 85% 0% 10% 98 98 98 98 11.99 10.85
TOTAL PERCENT| 100.0% TOTAL AREA| 108.26 79.32
C IL GROUP LAND USE CN SUBAREA|CALCULATED
i f\(()P“;E ﬁgg‘é‘;ﬁ‘; iy HXDROL?BGI SOC D A B C D ACRES CN
BAS7U 191 3.9% Residential (10,000 sf) 5% | 85% 0% 10% 61 75 83 87 4.70 2.91
191 0.5% Roadway 5% 85% 0% 10% 98 98 98 98 0.57 0.46
400 18.8"0/0 Residential (10,000 sf) 0% 10% 0% 90% 61 75 83 87 22.97 16.17
400 64.7% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 78.82 53.99
400 5.7% Roadwa 0% 10% 0% 90% 98 98 98 98 6.94 5.58
540 3.7"/: Residential (1 0\,’000 sf) 5"/: 85°/Z 0°/: 10% 61 75 83 87 4.652 2.80
540 1.9% Residential (20,000 sf) 5% 85% 0% 10% 54 70 80 85 2.26 1.31
540 0.9% Roadway 5% 85% 0% 10% 98 98 98 98 1.13 0.91
TOTAL PERCENT| 100.0% TOTAL AREA| 121.91 84.12
OUP LAND USE CN CALCULATED
BASIN ID 18';);[;: igsg:ﬁ,.? LAND USE H;(\DROLOBGIC So(I:L GR ¥ x . - . S?\?:AR:EA o
BAS8U 191 8.2% Open Space (poor) 5% 85% 0% 10% 68 79 86 89 5.85 6.55
400 3.6% Open Space (poor) 0% 10% 0% 90% 68 79 86 89 2.58 3.20
400 0.3% Roadway 0% 10% 0% 90% 98 98 98 98 0.18 0.25
540 53.2% Open Space (poor) 5% 85% 0% 10% 68 79 86 89 37.78 42.27
540 9.7% Roadway 5% 85% 0% 10% 98 98 98 98 6.91 9.54
630 24.9% Open Space (poor) 0% 0% 0% | 100% | 68 79 86 89 17.70 22.18
630 0.0% Roadway 0% 0% 0% 100% 98 98 98 98 0.01 0.01
TOTAL PERCENT| 100.0% TOTAL AREA|  71.01 84.00
ROUP LAND USE CN BAREA|CALCULATED)|
BASINID| \or [BERceNy|  LANDUSE S - 0 .
BAS9U 540 12.8% Desert Shrub (poor) 5% 85% 0% 10% 63 L 85 88 7.94 9.92
540 87.2% Paved Open Ditches 5% 85% 0% 10% 83 89 92 93 54.03 77.68
TOTAL PERCENT| 100.0% TOTAL AREA| 61.97 87.60
LAND USE CN BAREA|CALCULATED
BASIN D '?\(()Iill-i ﬁ:ﬁé:;s:? HAIDEE HZDROL%GIC SO(I:L GROgP A B C D SLA{CRESA CN
BAS10U 540 66.2% Residential (<6,000 sf) 5% 85% 0% 10% 89 92 94 95 54.84 61.00
540 25.4% Residential (7,000 sf) 5% 85% 0% 10% 76 84 89 91 21.00 21.37
540 8.5% Roadway 5% 85% 0% 10% 98 98 98 98 7.00 8.28
TOTAL PERCENT| 100.0% TOTAL AREA| 82.84 90.65
LAND USE CN BAREA|CALCULATED
aswio] So [SUBREER L jwpuse [ ToprpLoom SOl RO T TADREOR SO AL
LOC1 400 86.9% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 31.70 72.54
400 4.7% Roadway 0% 10% 0% 90% 98 98 98 98 1.70 4.57
540 6.0% Residential (20,000 sf) 5% 85% 0% 10% 54 70 80 85 2.18 4.22
540 2.5% Roadway 5% 85% 0% 10% 98 98 98 98 0.91 2.44
TOTAL PERCENT| 100.0% TOTAL AREA|  36.49 83.77
LAND USE CN UBAREA|CALCULATED
it ?\({)P"I_E ﬁ:gﬁ:ﬁ? LA H:L{\DROL?BGIC SO(I:L GROgP A B [ D SACRES CN
LOC2 400 90.9% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 9.28 75.89
400 9.1% Roadway 0% 10% 0% 90% 98 98 98 98 0.93 8.93
TOTAL PERCENT| 100.0% TOTAL AREA|  10.21 84.82
AND USE CN CALCULATED
oson o[ O BB ipyse [ POROLOOCSOLGROUP Y LADYSEC —[SUBATERICACTL
LOC3 400 79.7% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 5.03 66.56
400 14.7% Roadway 0% 10% 0% 90% 98 98 98 98 0.93 14.44
540 5.5% Residential (20,000 sf) 5% 85% 0% 10% 54 70 80 85 0.35 3.92
TOTAL PERCENT| 100.0% TOTAL AREA 6.31 84.93
LAND USE CN CALCULATED
oromio| SOL BB ypuse [ POROLOGGSOLGROUP | LADYSEC — [SUBATER Ao,
LOC4 400 70.0% Residential (10,000 sf) 0% 10% 0% 90% 61 75 83 87 9.39 60.03
540 30.0% Residential (10,000 sf) 5% 85% 0% 10% 61 75 83 87 4.03 &67
TOTAL PERCENT| 100.0% TOTAL AREA| 13.42 82.71
UP LAND USE CN CALCULATED
BASIN ID fyopué ggié;ﬁ? LAND USE HXDROLOBGIC SO(I:L GROD = : - 5 Sllj\?:ﬁ:gA -
LOC5 191 13.4% Residential (10,000 sf) 5% 85% 0% 10% 61 75 83 87 4.62 10.14
191 0.9% Roadway 5% 85% 0% 10% 98 98 98 98 0.30 0.85




400 29.2% Residential (10,000 sf) 0% 10% 0% 90% 61 75 83 87 10.04 25.03
400 52.3% Residential (20,000 sf) 0% 10% 0% 90% 54 70 80 85 18.00 43.68
400 2.7% Roadway 0% 10% 0% 90% 98 98 98 98 0.92 2.62
540 1.5% Roadway 5% 85% 0% 10% 98 98 98 98 0.53 1.51
TOTAL PERCENT| 100.0% TOTAL AREA| 34.41 83.83
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
RAGIN 1D TYPE | PERCENT LAND LigE A B C D A B C D ACRES CN
LOC6 191 19.0% Roadway 5% 85% 0% 10% 98 98 98 98 0.35 18.64
400 54.3% Roadway 0% 10% 0% 90% 98 98 98 98 1.00 53.26
540 26.6% Roadway 5% 85% 0% 10% 98 98 98 98 0.49 26.10
TOTAL PERCENT| 100.0% TOTAL AREA 1.84 98.00
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID TYPE [ PERCENT LANR-USE A B C D A B C D ACRES CN
LOC7 400 8.6% Roadway 0% 10% 0% 90% 98 98 98 98 0.16 8.39
540 91.4% Roadway 5% 85% 0% 10% 98 98 98 98 1.71 89.61
TOTAL PERCENT| 100.0% TOTAL AREA 1.87 98.00
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASINID TYPE | PERCENT LAND-USE A B C D A B C D ACRES CN
LOC8 400 17.6% Open Space (poor) 0% 10% 0% 90% 68 79 86 89 2.80 15.46
540 54.8% Open Space (poor) 5% 85% 0% 10% 68 79 86 89 8.73 43.51
630 27.7% Open Space (poor) 0% 0% 0% | 100% 68 79 86 89 4.41 24.62
TOTAL PERCENT| 100.0% TOTAL AREA|  15.94 83.59
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
RABIN D TYPE | PERCENT LAND Ut A B C D A B C D ACRES CN
LOC9 191 23.1% Open Space (poor) 5% 85% 0% 10% 68 79 86 89 4.21 18.38
540 9.6% Open Space (poor) 5% 85% 0% 10% 68 79 86 89 1.74 7.60
630 67.3% Open Space (poor) 0% 0% 0% | 100% | 68 79 86 89 12.25 59.90
TOTAL PERCENT| 100.0% TOTAL AREA|  18.20 85.88
SOIL [SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
oy TYPE | PERCENT b A B C D A B C D ACRES CN
LOC10 400 100.0% Open Space (poor) 0% 10% 0% 90% 68 79 86 89 15.64 88.00
TOTAL PERCENT| 100.0% TOTAL AREA| 15.64 88.00
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sandy loam about 4 inches thick. The upper 7 inches of
the underlying material is light yellowish brown extremely
gravelly fine sandy loam, the next 6 inches is light
yellowish brown very gravelly sandy loam, and the lower
part to a depth of 61 inches is light yellowish brown
extremely gravelly fine sandy loam. Pebbles cover 50 to
75 percent of the surface.

Included in this unit are about 5 percent Tencee soils
on erosional fan remnants and 10 percent Arizo soils,
flooded, in channels. Included areas make up about 15
percent of the total acreage. The percentage varies from
one area to another.

Permeability of this Dalian soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
moderate.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.

This unit is well suited to the construction of dwellings.

Septic tank absorption fields generally function well
unless the density of housing is teo high.

Roads are easily constructed and maintained.

The main limitation for lawns and landscaping is the
pebbles on the surface and throughout the soil. Topsoil
is needed for best results when landscaping, particularly
in areas used for lawns. Lawn grasses, shrubs, and trees
that are not sensitive to lime-induced chlorosis are well
suited to use in landscaping. Annual applications of iron
chelates reduce the effects of chlorosis.

Intermittent streams form the drainageways in this unit.
These drainageways are subject to rare or occasional
periods of high-velocity flooding. Care should be taken
during urbanization to accommodate the runoff from the
drainageways. If drains become plugged during a major
flood, accelerated erosion and damage to roads,
buildings, and other structures can occur.

This map unit is in capability subclasses IVs, irrigated,
and Vlls, nonirrigated. It is in horticultural group 2.

, >
¢ 191—Dalian very cobbly fine sandy loam, 2 to 8
Fercﬁgpﬂtr_gloges. This very deep, well drained soil is on
an skirts. It formed in alluvium derived dominantly from
limestone and dolomite.

Typically, about 85 percent of the surface is covered
with a desert pavement of rock fragments. The surface
layer is light yellowish brown very cobbly fine sandy loam
about 5 inches thick. The underlying material to a depth
of 60 inches or more is light yellowish brown very
gravelly sandy loam to extremely gravelly fine sandy
loam. n

Included in this unit are about 10 percent Tencee soils
on erosional fan remnants and 5 percent Ariz6 soils,
flooded, in channels. Included areas make up about 15
percent of the total acreage. The percentage varies from
one area to another.

Soil Survey

Permeability of this Dalian soil is moderately rapid.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
moderate if the surface is disturbed. This soil is subject
to rare periods of flooding during prolonged, high-
intensity storms. Channeling and deposition are common
along streambanks.

Most areas of this unit are used as habitat for desert
wildlife and for recreation. A few areas are used for
urban development.

The main limitation for construction of dwellings is the
hazard of flooding. Dikes and channels that have outlets
for floodwater can be used to protect buildings from
flooding.

Dikes and channels that have outlets for floodwater
can be used to protect onsite sewage disposal systems
from flooding.

Channeling and deposition can be minimized and
maintenance costs reduced by protecting roads from
flooding.

The main limitations for lawns and landscaping are the
cobbles and pebbles on the surface and throughout the
soil. Topsoil is needed for best results when
landscaping, particularly in areas used for lawns. Lawn
grasses, shrubs, and trees that are not sensitive to lime-
induced chlorosis are well suited to use in landscaping.
Annual applications of iron chelates reduce the effects of
chlorosis.

This map unit is in capability subclass Vlls,
nonirrigated, and in horticultural group 2.

192—Dalian-McCullough complex, 0 to 4 percent
slopes. This map unit is on fan skirts.

This unit is 55 percent Dalian very gravelly fine sandy
loam, O to 4 percent slopes, and 35 percent McCullough
very gravelly very fine sandy loam, gravelly substratum, 0
to 4 percent slopes. Both the Dalian and McCullough
soils are on alluvial fan skirts. The components of this
unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are about 5 percent Las Vegas
soils on basin floor remnants and 5 percent Tencee soils
on erosional fan remnants. Included areas make up
about 10 percent of the total acreage.

The Dalian soil is very deep and well drained. It
formed in alluvium derived from various kinds of rock.
Typically, about 75 percent of the surface is covered
with a desert pavement of pebbles. The surface layer is
light yellowish brown very gravelly fine sandy loam about
5 inches thick. The underlying material to a depth of 60
inches or more is light yellowish brown very gravelly
sandy loam.

Permeability of the Dalian soil is moderately rapid.
Available water capacily is low. Effective rooting depth is
60 inches or more. Runoff is slow, and the hazard of
water erosion is slight. The hazard of soil blowing is
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Because of the content of gypsum and other salts in
the soil, salt-tolerant plants should be selected for lawns
and landscaping. Because of the underlying hardpan,
deep cuts should be avoided on this soil. Lawn grasses,
shrubs, and trees that are not sensitive to lime-induced
chlorosis are well suited to use in landscaping. Annual
applications of iron chelates reduce the effects of
chlorosis.

This map unit is in capability subclasses llis, irrigated,
and Vlis, nonirrigated. It is in horticultural group 6.

390—Spring clay loam. This very deep, moderately
well drained soil is on alluvial flats. It formed in
gypsiferous lacustrine sediment. Slope is 0 to 2 percent.

Typically, the surface layer is pale brown clay loam
about 5 inches thick. The underlying material to a depth
of 60 inches or more is stratified, light brown to pink silt
loam to silty clay, averaging silty clay loam, and contains
many gypsum crystals.

Included in this unit are about 10 percent Land soils
on alluvial flats and 5 percent Las Vegas soils on relict
alluvial flats. Included areas make up about 15 percent
of the total acreage.

Permeability of the Spring soil is slow. Available water
capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. This soil is
subject to rare periods of flooding during prolonged,
high-intensity storms. Channeling and deposition are
common along streambanks. This soil is strongly
affected by salts to a depth of 5 inches, and it is
moderately affected below this depth.

This unit is used mainly for urban development. It is
also used as habitat for desert wildlife and for recreation.

The main limitation for construction of dwellings is the
hazard of flooding. Dikes and channels that have outlets
for floodwater can be used to protect buildings from
flooding. Gypsum in the soil can induce electrochemical
action that corrodes concrete. This limitation can be
overcome by using cement that is resistant to sulfate
corrosion.

The main limitation for septic tank absorption fields is '

restricted permeability. Special design of septic tank
absorption fields is needed. Using long absorption lines
and backfilling the trench with sandy material help to
compensate for the restricted permeability.

The Spring soil is limited for roads because of limited
ability to support a load. Roads and streets should be
designed to compensate for the instability of the soil.

The main limitation for lawns and landscaping is the
excess soluble salts in the soil. Intensive management is
required to reduce the salinity and maintain soil
productivity. Excess salts in the soil can be flushed out
by using heavy periodic applications of water. Because
of the content of gypsum and other salts in the soil, salt-
tolerant plants should be selected.

This map unit is in capability subclasses Vls, irrigated,
and VllIs, nonirrigated. It is in horticultural group 4.

‘9{‘ 400—Tencee very gravelly fine sandy loam, 2 to 8

percent slopes, This shallow, well drained soil is on
erosional fan remnants. It formed in alluvium derived
dominantly from limestone and dolomite. |

Typically, 75 percent of the surface is covered with a
well developed desert pavement of pebbles. Thereisa |
dark desert varnish on the exposed surfaces of the rock |
fragments. The surface layer is light brown very gravelly
fine sandy loam about 5 inches thick. The next layer is
light brown very gravelly fine sandy loam and very
gravelly sandy loam and is weakly cemented with lime to
a depth of about 15 inches. An indurated, lime-cemented
hardpan is at a depth of about 15 inches. Depth to the
hardpan ranges from 7 to 20 inches.

Included in this unit are small areas of Dalian soils on
side slopes of fan remnants and on inset fans. Included
areas make up about 10 percent of the total acreage.

The percentage varies from one area to another.

Permeability of the Tencee soil is moderate above the
hardpan. Available water capacity is very low. Effective
rooting depth is 7 to 20 inches. Runoff is medium, and
the hazard of water erosion is slight. The hazard of soil
blowing is moderate if the surface is disturbed.

This unit is used as habitat for desert wildlife and for
recreation.

This unit is limited for roads because of the depth to
the indurated hardpan. Roads should be designed to
minimize cuts. Heavy equipment is needed for
excavation.

This map unit is in capability subclass Vils,
nonirrigated, and in horticultural group 6.

415—Aztec very gravelly sandy loam, 2 to 8
percent slopes. This very deep, well drained soil is on
erosional fan remnants. It formed in alluvium derived
from various kinds of rock.

Typically, 80 percent of the surface is covered with
pebbles. The surface layer is light yellowish brown very
gravelly sandy loam about 2 inches thick. The underlying
material to a depth of 63 inches is stratified, light
yellowish brown, light brown, and light reddish brown
very gravelly sandy loam to extremely gravelly loamy
coarse sand with weak, continuous gypsum cementation
in some layers.

Included in this unit are about 5 percent Bracken soils
on pediment remnants, 5 percent Rock outcrop on
isolated ridges, and 5 percent Caliza soils on erosional
fan remnants. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability of the Aztec soil is moderately slow.
Available water capacity is low. Effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of

water erosion is slight. The hazard of soil blowing is high
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~ varies from one area to another. About 500 acres, east

of Henderson, is mostly an Akela soil that has slopes of
8 to 15 percent. About 40 acres of Rock outcrop,
gypsum, shown by symbols, is in an area in the

" northeastern corner of sec. 33, T. 21 S,, R. 63 E.

The Akela soil is shallow and well drained. It formed in

i residuum derived dominantly from basalt and andesite.

. Typically, about 92 percent of the surface is covered

" with a desert pavement of pebbles, cobbles, and stones.
- The surface layer is pale brown very cobbly fine sandy

loam about 3 inches thick. The underlying material to a
depth of 11 inches is light brown very gravelly fine sandy
loam. Basalt is at a depth of about 11 inches. Depth to

! bedrock ranges from 10 to 20 inches.

Permeability of the Akela soil is moderate above the
bedrock. Available water capacity is very low. Effective
rooting depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate if the surface is disturbed.

Rock outcrop consists of exposed areas of
undifferentiated volcanic rock.

This unit is used as habitat for desert wildlife and for
recreation.

This unit is limited for roads because of the areas of
Rock outcrop, steepness of slopes, and shallow depth to
bedrock. Roads should be designed to minimize cuts.
Cutting and filling can be reduced by building roads in
the less sloping areas of the unit. Roads should be
provided with adequate surface drainage. Erosion can be
controlled and maintenance costs reduced by stabilizing
areas that have been disturbed.

This map unit is in capability subclass Vills,
nonirrigated. The Akela soil is in horticultural group 6.

540—Welser extremely gravelly fine sandy loam, 2
to 8 percent slopes. This very deep, well drained soil is
on summits and side slopes of erosional fan remnants
(fig. 1). It formed in alluvium derived from various kinds
of rock that have a high content of lime.

Typically, 80 percent of the surface is covered with a
desert pavement of pebbles. There is a dark desert
varnish on the exposed surfaces of the rock fragments.
The surface layer is light yellowish brown extremely
gravelly fine sandy loam about 1 inch thick. The
underlying material to a depth of 63 inches is light brown
extremely gravelly fine sandy loam and very gravelly fine
sandy loam, averaging extremely gravelly fine sandy
loam. '

Included in this unit are about 5 percent Arizo soils,
flooded, in channels and 10 percent Goodsprings soils
on erosional fan remnants. Included areas malke up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability of the Weiser soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is slight. The hazard of soil

Soil Survey

blowing is moderate if the desert pavement is disturbed.
Some pedons have an indurated, lime-cemented
hardpan at a depth of 40 to 60 inches or more.

Most areas of this unit are used as habitat for desert
wildlife and for recreation. A few areas are used for
urban development.

This unit is well suited to the construction of dwellings.

Unless the density of housing is too high, septic tank

- absorption fields generally function well in this unit.

Roads can easily be constructed and maintained on
this unit.

The main limitations for lawns and landscaping are the
presence of pebbles throughout the soil and the very low
available water capacity. Topsoil is needed for best
results when landscaping, particularly in areas used for
lawns. Frequent irrigation of lawns, gardens, and most
other plantings is needed because of the limited
available water capacity of the soil. Lawn grasses,
shrubs, and trees that are not sensitive to lime-induced
chlorosis are well suited to use in landscaping. Annual
applications of iron chelates reduce the effects of
chlorosis.

Intermittent streams form the drainageways in this unit.
These drainageways are subject to rare or occasional
periods of high-velocity flooding. Care should be taken
during urbanization to accommodate the runoff from the
drainageways. If drains become plugged during a major
flood, accelerated erosion and damage to roads,
buildings, and other structures can occur.

This map unit is in capability subclasses IVs, irrigated,
and Vlls, nonirrigated. It is in horticultural group 2.

542—Weiser-Aztec complex, 2 to 8 percent slopes.
This map unit is on erosional fan remnants.

This unit is' 55 percent Weiser exiremely gravelly fine
sandy loam, 2 to 8 percent slopes, and 30 percent Aztec
very gravelly fine sandy loam, 2 to 8 percent slopes. The
Weiser soil is on summits and side slopes of the fan
remnants, and the Aztec soil is on side slopes of the fan
remnants. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are about 5 percent Arizo soils,
flooded, in channels and 10 percent Goodsprings soils
on erosional fan remnants. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Weiser soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone
and dolomite. Typically, 95 percent of the surface is
covered with a desert pavement of pebbles. There is a
dark desert varnish on the exposed surfaces of the rock
fragments. The surface layer is light yellowish brown
extremely gravelly fine sandy loam about 1 inch thick.
The underlying material to a depth of 63 inches is light
brown extremely gravelly fine sandy loam and very
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The main limitations for lawns and landscaping are the
presence of pebbles throughout the soil and the very low
. available water capacity of the Weiser soil. Topsoil is
needed for best results when landscaping, particularly in
areas used for lawns. Frequent irrigation of lawns,
gardens, and most other plantings is needed because of
the limited available water capacity of the soil. Lawn
grasses, shrubs, and trees that are not sensitive to lime-
induced chlorosis are well suited to use in landscaping.
Annual applications of iron chelates reduce the effects of
chlorosis.

Intermittent streams form the drainageways in this unit.
These drainageways are subject to rare or occasional
periods of high-velocity flooding. Care should be taken
during urbanization to accommodate the runoff from the
drainageways. If drains become plugged during a major
flood, accelerated erosion and damage to roads,
buildings, and other structures can occur.

This map unit is in capability subclasses IVs, irrigated,
and Vlls, nonirrigated. It is in horticultural group 2.

545—Weiser-Goodsprings complex, 2 to 4 percent
slopes. This map unit is on erosional fan remnants.

This unit is 60 percent Weiser extremely gravelly fine
sandy loam, 2 to 4 percent slopes, and 25 percent
Goodsprings very gravelly fine sandy loam, 2 to 4
percent slopes. The Weiser and Goodsprings soils are
on summits and shoulders of the fan remnants. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.,

Included in this unit are about 5 percent Las Vegas
soils and 10 percent Skyhaven soils on relict alluvial
flats. Included areas make up about 15 percent of the
total acreage. The percentage varies from one area to
another.

The Weiser soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone
and dolomite. Typically, 90 percent of the surface layer
is covered with a desert pavement of pebbles. There is a
dark desert varnish on the exposed surfaces of the rock
fragments. The surface layer is light yellowish brown
extremely gravelly fine sandy loam about 1 inch thick.
The underlying material to a depth of 63'inches is light
brown extremely gravelly fine sandy loam and very
gravelly fine sandy loam, averaging extremely gravelly
fine sandy loam. .

Permeability of the Weiser soil is moderately rapid.
Available water capacity is very low. Effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate if the desert pavement is disturbed.

The Goodsprings soil is shallow and well drained. It
formed in alluvium derived from various kinds of rock.
Typically, 90 percent of the surface is covered with a
desert pavement of pebbles. The surface layer is light
brown very gravelly fine sandy loam about 5 inches

Soil Survey

thick. The upper 10 inches of the underlying material is
pink gravelly fine sandy loam, the next 37 inches is
pinkish white, strongly lime-cemented hardpan, and the
lower part to a depth of 60 inches or more is pink
extremely gravelly loamy fine sand. Depth to the hardpan
ranges from 9 to 20 inches.

Permeability of the Goodsprings soil is moderate
above the hardpan. Available water capacity is very low.
Effective rooting depth is 9 to 20 inches. Runoff is
medium, and the hazard of water erosion is slight. The
hazard of soil blowing is high if the desert pavement is
disturbed.

This unit is used as habitat for desert wildlife and for
recreation.

This unit is limited for roads because of the depth to
the hardpan in areas of the Goodsprings soil. Roads
should be designed to minimize cuts. Heavy equipment
is needed for excavation.

This map unit is in capability subclass Vlis,
nonirrigated. The Waeiser soil is in horticultural group 2,
and the Goodsprings soil is in horticultural group 6.

600—Slickens. Slickens consists of accumulations of
fine-textured material such as that separated in ore-mill
operations. It is largely freshly ground rock that
commonly has undergone chemical treatment during the
milling process. Slickens is commonly confined in
specially constructed basins.

This map unit is in capability subclass Vllls, nonirrigated.

605—Dumps. Dumps consists of areas of smoothed
or uneven accumulations of waste rock and general
refuse.

This map unit is in capability subclass Vlils,
nonirrigated.

610—Pits, gravel. Pits, gravel, consists of open
excavations from which soil material and gravel have
been removed, exposing rock, a hardpan, or other
material.

This map unit is in capability subclass Vlils,
nonirrigated.

615—Urban land. Urban land consists of areas
covered by asphalt, concrete, and buildings or other
urban structures.

This map unit is in capability subclass Vllis,
nonirrigated.

630—Badland. Badland is moderately steep to very
stéep barren land dissected by many intermittent
drainage channels that have cut into soft geologic
material. The areas ordinarily are not stony. Local relief
generally ranges from 25 to 100 feet. Potential runoff is
very high, and erosion is active. Some small included
areas of identifiable soils support vegetation.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

r*fj

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

~' Curve numbers for
Cover description ‘ hydrologic soil group—
Hydrologic
Cover type condition? A3 B Cc D
Herbaceous—mixture of griss, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 4 85
Oak-aspen—mountain brush mixture of eak brush, . Poor 66 4 i)
aspen, mountain mahogany, bitter brush, maple, Fair . 48 57 63
and other brush. Good - 30 41 48
Pinyon-juniper—pinyon, juniper, or both; ) Poor 5 85 89
grass understory. Fair 58 73 80
Good : 41 61 1
Sagebrush with grass understory. Poor 67 80 85
: Fair 51 63 70
Good 36 47 55
Desert shrub—major plants include saltbush, Poor 63 T 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 T2 81 86
palo verde, meequite, and cactus. Good 49 68 9 84

JAveruge runoff condition, and 1, = 02S.

3o <30% ground cover (litter, gruss, and brush overstory).
Fuir: 30 o 70% ground cover.

Gueid: > 70% ground cover.

3Cuive numbers for group A have been (léveloped only for desert shrub.

Revision

REFERENCE:

SCS TR-55, USDA, June 1986. TABLE 602
: 4 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

Cover description

Curve numbers for
hydrologic soil group—

Average percent

no vegetation)® ....ceoeionaann dimind § B0 BRS¢ S Em T

Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.P:
Poor condition (grass cover < 50%) .............. 68 ™ 86 89°
Fair condition (grass cover 50% to 73%)........... 49 69 19 84
Good condition (grass cover > T5%) ...oceevcnenns 39 61 74 80
Impervious areas:
Paved parldng lots. roofs, driveways, ete. :
(excluding right-of-way). ....oceeeeeeieneeinennes 98 98 98 98
Streets and roads: : )
Paved: curbs and storm sewers (excluding
FRNL-Of-WaY) e oo vviiieieneeieiiiiiieiiaaen 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) .......coooeveennnt 76 85 89 91
Dirt (including Aght-of-Way) ....coeueiernmennnnn. 72 1] 7 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)... - 63 Ti 85 88
Artificial desert landscaping (impervious weed .
barrier, .desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). .............. 96 96 86 96
Urban districts: : .
Commercizl and busSiness...ccceceeerocccccccnsaanns 85 89 92 94 95
INAUSEEAl -+« e veevnernerrnenesneeeneeen e 7 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban aress
Newly graded areses (pervious aress only,
86 91 94

—

Average runoff condition, and I, =0.2S.

CN's for other combinations of conditions may be computed using Figure 603.
3 CN's shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover type.

CN. The pervious asea CIN's ave assumed equivalent to desert shrub in poor hydrologic condition.
5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pesvious areas.

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

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area

ENGINEERING
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RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups

or Usage' Impervious® A B C D
Apartments/Condos 72 81 88 91 93
Townhouses/6,000 sq it lots or less 69 80 87 90 92
7,000 sq ft lots 63 76 84 89 91
8,000 sq ft lots 58 73 82 88 90
10,000 sq ft lots 38 61 75 83 87
14,000 sq ft lots 30 57 72 81 86
20,000 sq ft lots 25 54 70 80 - 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

should be used.

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
2 Actual percent impervious value should be compared to selected land use type.
3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/business/industrial land use

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
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9 ID FILENAME - - EXREG-100.H1
10 D DATE ------- - MAY 2014
11 ID MODELED BY ------==== AJH/KC
12 D
13 D SIX HOUR DEPTH-AREA REDUCTION FACTORS
14 D DRAINAGE AREA (SQ.MI.) DARF
15 D 0.0-0.5 0.99
16 ip 0.5-1.0 0.98
17 D 1.0-2.0 0.95
18 D 2.0-4.0 0.92
19 iD 4.0-6.0 0.91
20 iDp 6.0-8.0 0.89
21 D
22 ip
23 IT 5 0 0 300
24 I0 5
25 IN 5 0 0
26 JR PREC 1 0.98 0.95 0.92 0.91 0.89

#%% BEGIN REFERENCE FROM KYLE CANYON BY G.C. WALLACE **%

27 KK  OFF10

28 KM AREA  429.5 AC

29 PB 3.39

30 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130

31 PC 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181

32 PC 0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249

33 PC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409

34 PC 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856

35 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976

36 PC 0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998

37 PC  0.998 0.999 1

38 BA  .6710

39 LS 0 86.2

40 up  0.573

HEC-1 INPUT PAGE 2

LINE Do v vy L 2 s o coren R v - L 6..uunnn Toocnn o w4 Boiivean Qi % v 10

41 KK ROFF10

42 KM ROUTE OFF10 THRU OFFF-A AND OFFF-B

43 KM N-STEPS K X-FACTOR

44 RM 7 0.583 0.15

45 KK OFFF-A

46 KM AREA 636.0 AC

47 PB 3.19

48 BA  .9938

49 LS 0 83.8

50 up  0.441

Page 1



EXREG-100.0UT

ROFFF-A
ROUTE OFFF-A THRU OFFF-B
N-STEPS K X-FACTOR
3 0.238 0.15
OFFF-B
AREA  391.2 AC
2.93
0.6112
0 84.1
.490
EX-W1
AREA  15.36 AC
2.77
0.0240
0 77.4
.141
OFF11
AREA 2.9 AC
2.77
0.0046
0 77.4
.093
CcP9
COMBINES ROFF10, ROFFF-A, OFFFB, EX-Wl AND OFF1l
5
HEC-1 INPUT PAGE
....... Te s o arernPins o womeeBium o wnonoilio s 5 5 556505 & 5 25600 8 3 3 woflwsns v o weBusai s v wnDe o ¢ w00
DCPY
FLOW SPLIT AT CULVERT
DIVERSION TO THE EAST SIDE OF 0SO BLANCA FRONTAGE ROAD
DCHDO2A
65 150 300 450 600 750 900 1050 1100 1350
15
0 122 186 230 261 283 316 353 366 445
497 ..
RCP9
ROUTE TO BASIN OFF12
LENGTH  SLOPE n-VALUE SHAPE ~ WIDTH  S-SLOPE
850 0.0165 0.02 0 TRAP 10
OFFG
AREA  26.0 AC
2.79
0.0406
0 86.5
.186
EX-W2
AREA  13.24 AC
277
0.0207
0 81.6
.112
OFF12
AREA 6.0 AC
277
0.0094
0 77.4
.115
OFF16
AREA  504.7 AC
3.06
0.7885
0 86.6
.692
ROFF16
ROUTE OFF16 THRU EX-W3
N-STEPS K  X-FACTOR
2 0.198 0.15
HEC-1 INPUT PAGE
....... G PR WO A" SRS - tpuppe st ; RpRpepeneny DR PU L : RIS N 11
EX-W3
AREA 172.93 AC
2.82
0.2702
0 86.4
«295
CcP10

Page 2
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KM COMBINES
HC 6

KK DCP10
KM FLOW SPL
KM DIVERSIO

EXREG-100.0UT

RCP9, OFFG, EX-W2, OFF12, ROFF16 AND EX-W3

IT AT CULVERT
N TO THE EAST SIDE OF O0SO BLANCA FRONTAGE ROAD

DT DCHDO4A
DI 0 300 600 900 1200 1500 1800 2100 2400
DI 3000
DQ 132 316 514 710 907 1115 1252 1399
DQ 1684
*
KKDSPHDO4A
KM FLOW SPLIT BETWEEN HDO4A AND HDOSA
KM  DIVERSION TO THE EAST SIDE OF 0SO BLANCA FRONTAGE ROAD
KM  BASED ON CHANNEL CAPACITY = 527 CFS
DT DSHDO4A
DI 0 527 2000
Q 0 1 1473
KK RDCP10
KM  ROUTE TO THE NEXT CULVERT AT BASIN OFF1l
KM  LENGTH  SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
RD 1068 0.0160 0.02 0 TRAP 0 10
KK EX-W4
KM AREA  67.06 AC
PB 2.78
BA 0.1048
LS 0 86.9
up .199
KK cpll
KM  COMBINES RDCP10 AND EX-W4
HC 2
HEC-1 INPUT
ID....... B . 200000 Bisimimis s 5 8 Bonmnais Seenwiss Gsaissas & T ssesma s Bissranis o 9
KK  DCP1l
KM  FLOW SPLIT AT CULVERT
KM  DIVERSION TO THE EAST SIDE OF OSO BLANCA FRONTAGE ROAD
DT DCHDOS5A
DI 0 170 340 510 680 850 1020 1190 1360
DI 1700
DQ 0 169 200 244 296 372 459 546 632
DQ 807
KKDSPHDOS5A

KM FLOW SPL
KM DIVERSIO
KM BASED ON
DT DSHDOSS

DI

0
KK RDCP11

KM ROUTE TO
KM LENGTH
RD 626 0
KK OFF18

KM

PB 3:05

BA 0.5491

LS 0

ub .445

*

KK ROFF18

KM ROUTE OF
KM N-STEP:
BM 2

KK EX-W5

KM

PB 2.86

BA 0.4460

LS 0

ub .308

KK CcP12

KM COMBINES
2

ID.cevsns Taie s
KK OFF14
KM

PB 2.

BA 0.0134

IT BETWEEN HDOSA AND HDO6A
N TO THE EAST SIDE OF OSO BLANCA FRONTAGE ROAD
CHANNEL CAPACITY = 605 CFS

605 2000
1 1395

THE NEXT CULVERT AT BASIN OFF12

SLOPE n-VALUE SHAPE WIDTH S-SLOPE
.0134 0.02 0 TRAP 0 10
AREA 351.4 AC

86.3

F18 THRU EX-W5

S K X-FACTOR
0.171 0.15

AREA 285.43 AC

86.3

ROFF18 AND EX-W5

HEC-1 INPUT
s esaen v s Bivsvius e a5 wae Swsie v & u Bormnvis Dosnsiss Buas s 55 9

AREA 8.6 AC

Page 3

2540
1468

1372
637
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EXREG-100.0UT

Ls 0 86.9

U .090

KK cp13

KM COMB%NES RDCP11l, CP12 AND OFF14
HC

KK DCP13

KM FLOW SPLIT AT CULVERT
KM DIVERSION TO THE EAST SIDE OF OSO BLANCA FRONTAGE ROAD

DT DCHDO6A
DI 0 200 400 600 800 1000 1200 1400 1600
DI 2000
DQ 0 199.9 399.9 594 727 802 865 927 1017
DQ 1207
KKDSPHDO6A

KM FLOW SPLIT BETWEEN HDO6A AND HDO7A
KM DIVERSION TO THE OTHER SIDE OF OSO BLANCA FRONTAGE ROAD
KM BASED ON CHANNEL CAPACITY = 1,692 CFS

DT DSHDO6A
DI 0 1692 2000
DQ 0 1 308
KK OFFE
KM AREA 24.5 AC
PB 2.78
BA 0.0383
LS 0 77.4
ub <232
KK 95-5
KM AREA 23.6 AC
PB 2.77
BA 0.0369
LS 0 89.1
ub .082
KK CHDO1B
KM  COMBINES OFFE AND 95-5
HC 2
HEC-1 INPUT
ID...vunn 1: vewens 2w 5 B wwrasws 4 v vwiana I — [ —— b . : P 9
KK DHDO1B
KM  FLOW SPLIT AT CULVERT
DT DCHDO1B
DI 0 15 29 45 60 75 90 105 120
DI 150
DQ 0 14.9 28.9 44.9 59.9 74.9 89.9 104.9 116
DQ 125
%
KK RDHDO1B
KM  ROUTE TO THE NEXT CULVERT
KM  LENGTH SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
RD 1000 0.0165 0.02 0 TRAP 0 10
KK OFF8
KM AREA 8.5 AC
PB 2.77
BA 0.0133
LS 0 89.1
uo .111
KKRETDCHDO2A
DR DCHDO2A
KK CHDO2B
KM COMB%NES RDHDO1B, OFF8 AND RETCHDO2A
HC
KK CHDO2B
KM  FLOW SPLIT AT CULVERT HDO2B
DT DCHDO2B
DI 0 50 100 150 200 250 300 350 400
DI 500
DQ 0 49.9 82 99 124 149 178 211 241
DQ 299
KK RDHDO2B
KM  ROUTE TO THE NEXT CULVERT
KM  LENGTH SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
RD 1320 0.0165 0.02 0 TRAP 0 10
KK 95-6
KM AREA 6.7 AC
PB 2,77
BA 0.0104
LS 0 89.9
ubn .095

Page 4

1772
1095

135
121

450
271
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LINE

303
304

327
328

329
330

331
332

KKRETDCHDO4A
DR DCHDO4A

KK CHDO4B

HC

KK DHDO4B

EXREG-100.0UT
HEC-1 INPUT

KM COMBINES RDHD02B, 95-6 AND RETDCHDO4A
3

KM SPLIT FLOW AT CULVERT HDO4B

DT DCHD04B

DI 0 200

DI 2000

DQ 0 199.9
988

600 800 1000 1200 1400 1600
359 443 529 620 710 800

KKRETDSHDO4A
DR DSHDO4A
KK CHD04B2
KM COMBINES 95-7A WITH BYPASS AND SPILL FLOW
HC 2
KKDSPHD04B
KM FLOW SPLIT BETWEEN HDO4B AND HDOSB
KM DIVERSION TO THE EAST SIDE OF US95
KM BASED ON CHANNEL CAPACITY = 1004 CFS
DT DSHDO4B
DI 0 1004 2000
DQ 1 996
KK RDHDO4B
KM ROUTE TO THE NEXT CULVERT
KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 1068 0.0160 0.02 0 TRAP 0 10
KK 95-7A
KM AREA 4.4 AC
PB 2.77
BA 0.0069
LS 0 92.6
ub .075
HEC-1 INPUT
IO i w | BN Diswresen o 4 usereseen » Bvsonominia 4 - [ Ts 5 vavan 8 wavemis 9
KKRETHDOSA
DR DCHDOSA
KKRETSHDO5A
DR DSHDOS5A
*
KK CHDO5B2
KM COMBINES 95-7A WITH BYPASS AND SPILL FLOW
HC 4
*
KK DHDOS5B
KM SPLIT PER KYLE CANYON BY SHG**¥
KM FACILITY E-12
KM FLOW SPLIT AT VTN CULVERT 5
KM FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95
KM REFERENCED FROM GCW MASTER DRAINAGE STUDY
DT DCHD5B
DI 0 87 520 734 928 1120 1292
DQ 0 87 260 346 433 520 606
KK 95-8A
KM AREA
PB 207
BA 0.0052
LS 0 92.6
ub .064
KKRETHDO6A
DR DCHDO6A
KKRETHDOG6A
DR DSHDOGA
KK CHDO6B
HC 4
KK RCHD6B

KM SPLIT PER KYLE CANYON BY SHG***

Page 5

1800
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EXREG-100.0UT

333 KM  FLOW SPLIT INTO US-95 MPU FACILITY

334 KM 33% FLOW INTO 8'X6' MPU FACILITY

335 DT DCMPU6

336 DI 0 425

337 DQ 0 142

HEC-1 INPUT PAGE 10

LINE e ¢ p Lises 5 woare Y I —  P— L S Seeiinnn 6..uunnn Ziniiiis Baniav e Givnsns 10
338 KK DHDO6B

339 KM  SPLIT PER KYLE CANYON BY SHG¥*¥

340 KM  FACILITY E-13

341 KM  FLOW SPLIT AT VTN CULVERT 6

342 KM  FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95

343 KM  REFERENCED FROM GCW MASTER DRAINAGE STUDY

344 DT DCHD6B

345 DI 0 580 881 1846 2671 3498 4331

346 DQ 0 580 725 869 1014 1159 1304

347 KKRETDCHDO1B

348 DR DCHDO1B

349 KK DHDO1C

350 KM  SPLIT FLOW AT CULVERT HDOLC

351 DT DCHDO1C

352 DI 0 10.0 50.0

353 DQ 0 9.9 49.9

354 KK RDHDO1C

355 KM  ROUTE TO THE NEXT CULVERT

356 KM  LENGTH  SLOPE n-VALUE SHAPE ~ WIDTH  S-SLOPE

357 RK 1000 0.0165 0.02 0 TRAP 13 20

358 KKRETHDO2B

359 DR DCHD02B

360 KK CHDO2C

361 HC 2

362 KK DHDO2C

363 KM  SPLIT FLOW AT CULVERT HD02C

364 DT DCHD02C

365 DI 0 100 200 250 400 500 600 700 800 900
366 DI 1000

367 DQ 0 65 100 122 201 258 323 384 447 514
368 DQ 581

369 KK RDHDO2C

370 KM  ROUTE TO THE NEXT CULVERT

371 KM  LENGTH  SLOPE n-VALUE SHAPE  WIDTH S-SLOPE

372 RK 1320 0.0165 0.02 0 TRAP 13 20

HEC-1 INPUT PAGE 11

LINE ID.uss s & v B [F— 2. 0 7 [, 4,...... Siasanas Gsa50nes Zawun i s Biiwisuw Quesaas 10
373 KKRETHDO4B

374 DR DCHDO4B

*

375 KK CHDO4C

376 HC 2

377 KK  DHDO4C

378 KM  SPLIT FLOW AT CULVERT HDO4C

379 DT DCHDO4C

380 DI 0 200 400 600 800 1000 1200 1400 1600 1800
381 DI 2000

382 DQ 0 181 212 262 336 416 503 609 719 823
383 DQ 933

384 KKRETSHDO4B

385 DR DSHD04B

386 KK CHD04C2

387 HC 2

388 KKDSPHDO4C

389 KM  FLOW SPLIT BETWEEN HDO4C AND HDOSC

390 KM  DIVERSION TO THE OTHER SIDE OF US95

391 KM  BASED ON CHANNEL CAPACITY = 1079 CFS

392 DT DSHD04C

393 DI 0 1079 2000

394 DQ 0 1 921

*

395 KK RDHDO4C

396 KM  ROUTE TO THE NEXT CULVERT

397 KM  LENGTH  SLOPE n-VALUE SHAPE ~ WIDTH  S-SLOPE

398 EK 1068 0.0160 0.02 0 TRAP 13 20

Page 6



EXREG-100.0UT

KKRETCHD5B

DR DCHDSB

KK CHDO5C2

KM  COMBINE BYPASS WITH SPILL FLOW

HC 2

HEC-1 INPUT

(o PP, Lisnsses 2swien 5 es Bopszs e Buanuses Swwmusvas TR——— Tovinnns 8. i 9
KK DHD5SC

KM SPLIT PER KYLE CANYON BY SHG¥***

KM FACILITY E-12A

KM FLOW SPLIT AT VTN CULVERT 5

KM DIVERSION TO EAST SIDE OF US-95

KM REFERENCED FROM GCW MASTER DRAINAGE STUDY

DT DCHDSC

DI 0 150 300 450 600 750 800 1050 1200
DI 1500

DQ 0 132 171 193 208 232 245 321 380
DQ 513

KK RDHDOS5C

KM ROUTE TO THE NEXT CULVERT

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE

RK 626 0.0134 0.02 0 TRAP 13 20

%

KKRETDCMPU6

DR DCMPU6

KKRETDCHD6B
DR DCHD6B

KK CHDO6C
HC 3

KK DHD6C

KM SPLIT PER KYLE CANYON BY SHG***

KM FACILITY E-13A

KM FLOW SPLIT AT VTN CULVERT 6

KM DIVERSION TO EAST SIDE OF US-95

KM REFERENCED FROM GCW MASTER DRAINAGE STUDY

DT DCHD6C
DI 0 200 400 600 800 1000 1200 1400 1600
DI 2000
DQ 0 199.9 399.9 560 647 713 786 860 948
DQ 1142

KKCPW-DUMMY
KM COMBINATION POINT CPW-DUMMY
KM COMBINE DSPHDO7A, DSPHDO7B, AND DSPHDO7C

HC
HEC-1 INPUT
I e s s Lo 3 # Lasavraie v v Biacere » » L RI— Siminzninin o (TP 7o vaman s 8 snun 3 9
KKRETDCHDO2C
DR DCHDO2C
KKRDCHDO2C
KM ROUTE DCHCO1C TO CP-A
KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 3980 .025 .025 0 TRAP 10 10

*

*
% %%% END REFERENCE FROM KYLE CANYON BY G.C. WALLACE ***

KK BASLE

KM AREA 101.81 AC

PB 2.77

BA 0.1591

LS 0 78.1

up 227

KK CP-A

KM COMBINES RDCHDO2C AND BAS1E

HC 2

KK RCP-A

KM ROUTE CP-A TO CP-B

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 2600 0.027 0.016 0 TRAP 0 50
KK BAS3E

KM AREA 80.14 AC

PB 2.77

BA 0.1252

LS 0 84.2

ub .216

Page 7

1350
444

1680
988
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EXREG-100.0UT

KK CP-B

KM COMBINES CP-A AND BAS3E

ﬂC 2

KK RCP-B

KM ROUTE CP-B TO CP-D

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 3580 0.027 0.016 0 TRAP 0 50

#%% BEGIN REFERENCE FROM KYLE CANYON BY G.C. WALLACE *¥**

HEC-1 INPUT
ID.....un 1. cvaan 255 swann B wmeass A soecies 5 ¢ sommoane [ — Do o v wimesan 8... ... 9 s s 10
KKRETDCHDO4C
DR DCHDO4C
KK OFFH
KM AREA 5.6 AC
PB 2.77
BA 0.0088
LS 0 89.5
ub .082
KK cpP17
KM COMBINES DCHDO4C AND OFFH
HC 2
KK RCP17
KM ROUTE CP1 THRU EX-E5
KM N-STEPS K X-FACTOR
RM 1 0.073 0.15
KK EX-E5
KM AREA 63.3 AC
PB 2.77
BA 0.0989
LS 0 79.5
up .202
KK ES1
KM AREA 11.1 AC
PB 2.77
BA 0.0173
LS 0 92.7
uo .109
KK CcP18
KM COMBINES RCP17, EX-E5 AND ES1
EC 3
KK RCP18
KM ROUTE CP18 TO CP-C
KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 2590 0.029 0.016 0 TRAP 7 50

% %%% END REFERENCE FROM KYLE CANYON BY G.C. WALLACE *%%*

HEC-1 INPUT
IDiveesss 1oo..... Demmsas Sowam s e s Luvan 5 5 2 Sivevien 3 s B sivasaeis o T cravsancs » Blinssmimsn 9...... 10
KK BAS4E
KM AREA  87.25 AC
PB 2.77
BA 0.1363
LS 0 86.0
ED .197
KK CP-C
KM COMBINES CP18 AND BAS4E
EC 2
KK RCP-C
KM ROUTE CP-C TO CP-D
KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
ED 2620 0.024 0.016 0 TRAP 0 50
KK BASGE
KM AREA 104.25 AC
PB 2.77
BA 0.1629
LS 0 78.8
uo .202

Page 8
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EXREG-100.0UT

KK CP-D

KM COMBINES CP-B, CP-C AND BASG6E

HC 3

KK RCP-D

KM ROUTE CP-D TO CP-E

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 3045 0.028 0.016 0 TRAP 50
KK BASSE

KM AREA 70.00 AC

PB 2.77

BA 0.1094

LS 0 81.5

qD .242

KK CP-E

KM COMBINES CP-D, BAS8E

HC 2

#% BEGIN REFERENCE FROM KYLE CANYON BY G.C. WALLACE *%**

HEC-1 INPUT
ID: oo L vrazmmcee 2 commen - 4o 5 vannmg 6 « s 7 o s 8 waeamn 9 soean 10
KKRETDSHDO4C
DR DSHDO04C
KK 95-78B
KM AREA 7.2 AC
PB 2.77
BA 0.0112
LS 0 92.6
ub .087
KK CcP19
KM  COMBINE DSHDO4C, DCHDOSC AND 95-7B
HC 2
KKRETDCHD5C
DR DCHD5C
KKRETDCHD6C
DR DCHD6C
KK  95-8B
KM AREA 2.6 AC
PB 2,77
BA 0.0040
LS 0 92.6
up .052
KK cP20
KM  COMBINES DSHDOS5C, DCHDO6C AND 95-8B
HC 3
KK  EX-E6
KM AREA  10.26 AC
PB 2.77
BA 0.0160
LS 0 86.9
ub 111
KK cp2l
KM  COMBINE CP19, CP20 AND EX-E6
HC 3
HEC-1 INPUT
ID.veunnn lo...... 2l siin 8 Boawan s 4o, 5% waswios 6 » ssmen T s cuwron . pp—— 1 Ap— 10
KK ES2
KM AREA 31.4 AC
PB 2.77
BA 0.0490
LS 0 94.7
ub .148
KK 95-9B
KM AREA 8.5 AC
PB 277
BA 0.0133
LS 0 92.6
up .139

% %% END REFERENCE FROM KYLE CANYON BY G.C. WALLACE **%

Page 9
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INPUT
LINE

NO.
27

41

45

51

55

61

67

73

79
76

84

88

EXREG-100.0UT

586 KK BAS2E
587 KM AREA 32.34 AC
588 PB 2.86
589 BA 0.0505
590 Ls 0 90.1
591 uw 110
592 KK CP-F
593 KM  COMBINES CP21, ES2, 95-9B AND BAS2E
594 HC 4
*®
595 KK RCP-F
596 KM ROUTE CP-F TO CP-G
597 KM LENGTH SLOPE n-VALUE SHAPE WIDTH
598 RO 2630 0.027 0.016 0 TRAP 0
599 KK BASSE
600 KM AREA 56.54 AC
601 PB 2.77
602 BA 0.0883
603 Ls 0  94.0
604 w .19
605 KK CP-G
606 KM COMBINES CP-F AND BASSE
607 HC 2
HEC-1 INPUT
LINE ID.veuwnn i IR 2isss s B e Qicaiviis Swssjens we G
608 KK RCP-G
609 KM ROUTE CP-G TO CP-H
610 KM LENGTH SLOPE n-VALUE SHAPE WIDTH
611 RD 2670 0.025 0.016 0 TRAP 0
612 KK  BAS7E
613 KM AREA 124.01 AC
614 PB 2.77
615 BA 0.1038
616 Ls 0 84.2
617 ub  .223
618 KK CP-H
619 KM COMBINES CP-G AND BAS7E
620 HC 2
621 KK RCP-H
622 KM ROUTE CP-H TO CP-I
623 KM LENGTH SLOPE n-VALUE SHAPE WIDTH
624 RD 2600 0.020 0.016 0 TRAP 0
625 KK CP-I
626 KM COMBINES CP-E AND CP-H
627 HC 2
628 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
OFF10
\'
\%
ROFF10
OFFF-A
\
v
ROFFF-A
: OFFF-B
: EX-W1
. : OFF11
T P
JE— > DCHDO2A
DCP9Y
A\
\%
RCP9
OFFG

Page 10

S-SLOPE
50

S-SLOPE
50

S-SLOPE
50

PAGE 18



94

100

106

112

116

122

128
125

137
133

140

144

156
153

165
161

168

172

178

182

188

191

197

203
200

212
208

215

221

227

232
230

237

241

248
247

249

254
252

259

DCPlb

DSPHDO4A
\%

Vv
RDCP10

cpli
pcpll

DSPHDOSA
v

v
RDCP11

EXREG-100.0UT

OFFE

CHDO1B. .\ vvvnnns .

DHDO1B
\%

\"
RDHDO1B
OFF8

------- DCHDO2A
CHDO2B. « e vt e aeeeeieaenns

CHDO2B
\%

v
RDHDO2B

page 11



263

270
269

271

276
274

282
281

290
286

293

297

304
303

306
305

307

316
310

319

326
325

328
327

329

335
331

344
338

348
347

351
349

354

359
358

360

364
362

369

374
373

375

379
377

385

EXREG-100.0UT

95-6
o G DCHDO4A
RETDCHDO
CHDO4B. .. .....v.. TR
R > DCHDO4B
DHD04B
P Kmmmm——— DSHDO4A
RETDSHDO
CHDOAB2. . v vvnnn s
mmmmme > DSHD04B
DSPHD04B
v
\'
RDHDO4B
95-7A
s o DCHDOSA
RETHDOSA
<
RETSHDOS
CHDOBB2 e v vt e e e e et e e e
S > DCHDSB
DHDO5B
95-8A
: [P DCHDOGA
RETHDO6A
. <
RETHDOGA
CHDOBB .oios 5 » & é.pioiasos & 5 damn s & paleiai @ & ¥ o@eea
e > DCMPUG
RCHD6B
o > DCHD6B
DHDO6B
oG ————— DCHDO1B
RETDCHDO
R > DCHDOIC
DHDO1C
\Y
\%
RDHDO1C
s KEEE=m= DCHDO2B
RETHDO2B
CHDO2C. .+ s
SRR > DCHD02C
DHDO2C
\%
\%
RDHDO2C
e DCHD04B
RETHDO4B
CHDOAC. .\ eeeenns
B imiatainiais > DCHDO4C
DHDO4C
B T T DSHD04B

Page 12

DSHDOS5A

DSHDOGA



384

386

392
388

395

400
399

410
404

415

420
419

422
421

423

431
425

441
440

442

446

452

455

459

465

468

473
472

474

480

483

487

493

499

502

506

512

515

519

CHDO4C2

DSPHDOAC

\%

\

RDHDO4C

CHDO5C2

DHDSC

\

\

RDHDO5C

CHDOG6C

DHD6C

CPW—DUMM ........... : ............

T o DCH
RETDCHDO
v
\%
RDCHDO2C

BAS1E

CP=Rss s 5 veswa s s
\%
\Y
RCP-A

BAS3E

CP=Bisis s i suasnans
\Y
\%
RCP-B

RETDCHD6

cP17

\

RCP17

cpP18

\"

\Y

RCP18

CP-C

\Y

\Y

EXREG-100.0UT
RETSHDO4

DCHD5B

DCHD6B
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EXREG-100.0UT

525 . o
A\
" \"
528 . RCP-D
532 . : BASSE
538 . CPEurrrennnnnn,
542 . . e DSHDO4C
541 . % RETDSHDO
543 . . . 95-78
549 . . CP19. e, .
553 . . . SR DCHD5C
552 » . P RETDCHD5S
555 . . . . J R—— DCHD6C
554 . @ w ” RETDCHDG
556 . : . . . 95-88
562 . . . CP20, 5 5 & foicstos 5 § Bmms s & 0.3
565 . . . . EX-E6
571 . ; CP2L. et
574 . . . ES2
580 : . . . 95-98
586 . . ; ; . BAS2E
592 . . CPFurrernnnnnn e s 8 5 siamiit 3
4 P \
“ ¥ \
595 . B RCP-F
599 . . . BASSE
605 CP=Gurnnnns
v
\Y
608 RCP-G
612 . . . BAS7E
618 . . CPHunnnnns
5 5 A"
. 5 v
621 : ) RCP-H
625 . I
*%%) RUNOFF ALSO COMPUTED AT THIS LOCATION
1.-n FAXX AN NY AR AT At b bbb b oveh *RN N AN A A A A AT AT RN N A A RN N AN NN NN
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS =
* JUN 1998 = HYDROLOGIC ENGINEERING CENTER *
b VERSION 4.1 * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *
* RUN DATE 28APRL4 TIME 11:54:47 * (916) 756-1104 x

SLATER HANIFAN GROUP

CITY OF LAS VEGAS

BRENT LANE DRAINAGE SYSTEM AND TRAIL
EXISTING CONDITION - REGIONAL ANALYSIS

RETURN PERIOD ------- 100-YEAR
DISTRIBUTION - -- 6-HOUR SDN3
PROJECT NO. - - CLv1401-000

FILENAME -- - EXREG-100.H1
DATE ------ - MAY 2014
MODELED BY -=-==--==-- AJH/KC

SIX HOUR DEPTH-AREA REDUCTION FACTORS
Page 14



+

24 10

iT

OUTPUT CONTROL VARIABLES
5

IPRNT
IPLOT
QSCAL

NAG
-0.5
-1.0
-2.0
-4.0
-6.0
-8.0

INAGE AREA (SQ.MI.) DARF
9

[elelelelele]
o
N

PRINT CONTROL

0 PLOT CONTROL

0. HYDROGRAPH PLOT

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

ip

JR

#%% EDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE.

DRAINAGE AREA

MINUTES IN COMPUTATION INTERVAL

1 0 STARTING DATE
0000 STARTING TIME
300 NUMBER OF HYDROGRAPH ORDINATES

2 0 ENDING DATE
0055 ENDING TIME
19 CENTURY MARK

SQUARE MILES

PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION

FLOW

STORAGE VOLUM
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

E

FEET

.08 HOURS
24.92 HOURS

CUBIC FEET PER SECOND

ACRE-FEET
ACRES

DEGREES FAHRENHEIT

MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.98 .95

1.00

1 NUMBER OF PLANS

.92

EXREG-100.0UT

SCALE

.91 .89

STABILITY PROBLEMS MAY RESULT

#%% FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

OPERATION

HYDROGRAPH AT

ROUTED TO
+

A

+

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT
+

+

+

+

+

o

e

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

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

STATION

OFF10

ROFF10

OFFF-A

ROFFF-A

OFFF-B

EX-W1

OFF11

CcP9

DCHDO2A

DCP9

RCP9

AREA

.67

.67

.99

.99

.61

.02

.00

FLOWS IN CUBIC FEET PER SECOND,

PLAN
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
b I FLOW
TIME
il FLOW
TIME
1 FLOW
TIME

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
RATIO 1 RATIO 2 RATIO 3
1.00 .98

608.
4.00

548.
4.58

870.
3.92

819.
4.17

447.
3.92

20.
3.58

1489.
4.17

493.
4.17

996.
4.17

992.
4.17

.95

591. 565.
4.00 4.00
532. 508.
4.58 4.58
843. 803.
3.92 3.92
793. 755.
4.17 4.17
433, 411.
3.92 3.92
19. 18.
3.58 3.58
4. 4.
3.50 3.50
1443. 1374.
4.17 4.17
477. 453.
4.17 4.17
965. 920.
4.17 4.17
962. 917.
4.17 4.17

Page 15

AREA IN SQUARE MILES

RATIO 4 RATIO 5
.92 .91

539.
4.00

485.
4.58

763.
3.92

718.
4.17

390.
3.92

7.
3.58

3.
3.50

1305.
4.17

431.
4.17

874.
4.17

870.
4.17

530.
4.00

477.
4.58

750.
3.92

705.
4.17

383.
3.92

16.
3.58

1282.
4.17

424.
4.17

859.
4.17

855.
4.17

RATIO 6
.89

513.
4.00

462.
4.58

723.
3.92

680.
4.17

369.
3.92

16.
3.58

1237.
4.17

409.
4.17

828.
4.17

824.
4.17



HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

6 COMBINED AT
+

DIVERSION TO
+

HYDROGRAPH AT
+

DIVERSION TO
+

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT
+

DIVERSION TO
+

HYDROGRAPH AT
+

DIVERSION TO
+

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT
+

HYDROGRAPH AT
+

3 COMBINED AT
+

DIVERSION TO
+

HYDROGRAPH AT
+

OFFG

EX-W2

OFF12

OFF16

ROFF16

EX-W3

CP10

DCHDO4A

DCP10

DSHDO4A

DSPHDO4A

RDCP10

EX-W4

cpPll

DCHDOSA

DCP11

DSHDOS5A

DSPHDOSA

RDCP11

OFF18

ROFF18

EX-W5

cpP12

OFF14

cpl3

DCHDO6A

DCP13

.04

.02

.01

29

.79

.27

.43

.43

.43

.43

.43

.43

.10

.54

.54

.54

.54

.54

.54

.55

.55

.45

.00

.01

<55

59

.55

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

537.
4.33

268.
3.75

1613.
4.17

985.
4.17

628.
4.17

102.
4.17

526.
4.17

526.
4.25

121.
3.58

578.
3.92

265.
3.92

313.
3.92

313.
3.92

310.
4.00

495.
3.92

473.
4.08

443,
3.75

792.
3.92

19.
3.50

1105.
3.92

835.
3.92

270.
3.92

EXREG-100.0UT
47 44

3.58 3.58
21. 20.
3.58 3.58
8. 7
3.58 3.58
538. 514.
117 117
521. 498,
133 4.33
260. 248.
3.75 3.75
1564. 1492,
1.17 4.25
952. 902.
117 4.25
613. 590.
4.17 2.25
87. 64.
4.17 4.25
526. 526.
1,17 117
526. 526.
2.08 117
117. 112.
3.58 3.58
572. 564.
3.92 2.00
263. 261.
3.92 4.00
309, 304.
3.92 4.00
1 1
3.92 4.00
309. 303.
3.92 1.00
308. 301.
2.00 4.00
480. 459,
3.92 3.92
459, 439,
4.08 4.08
429. 410.
3.75 3.75
768. 733.
3.92 3.92
19, 18.
3.50 3.50
1076.  1024.
3.92 3.92
826. 810.
3.92 3.92
250. 214.
3.92 3.92
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42.
3.58

19.
3.58

490.
4.17

474.
4.33

236.
3.75

1419.
4.25

854.
4.25

565.
4.25

39,
4.25

526.
4.17

526.
4.25

106.
3.58

558.
4.08

259.
4.08

299.
4.08

299.
4.08

298.
4.08

437.
3.92

418.
4.08

390.
3.75

698.
3.92

17.
3.50

971.
3.92

791.
3.92

180.
3.92

41.
3.58

19.
3.58

482.
4.17

466.
4.33

232.
3.75

1395.
4.25

838.
4.25

557.
4.25

31.
4.25

526.
4.17

526.
4.25

104.
3.58

555.
4.08

258.
4.08

297.
4.08

297.
4.08

295.
4.08

430.
3.92

411.
4.08

383.
3.75

686.
3.92

17.
3.50

953.
3.92

784.
3.92

169.
3.92

40.
3.58

18.
3.58

466.
4.17

451.
4.33

224.
375

1347.
4.25

806.
4.25

540.
4.25

14.
4.25

526.
4.17

526.
4.25

101.
3.58

550.
4.17

256.
4.17

294.
4.17

293.
4.17

293.
4.17

416.
3.92

397.
4.08

370.
3.75

663.
3.92

16.
3.50

917.
3.92

771.
3.92

146.
3.92



+

4§

+

4

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT
4

¥

+

o

+

+

Y

g

+

+

+

4

+

+

+

+

+

+

4

+

¥

3

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

DSHDO6A

DSPHDO6A

OFFE

95-5

CHDO1B

DCHDO1B

DHDO1B

RDHDO1B

OFF8

RETDCHDO

CHDO2B

DCHDO2B

CHDO2B

RDHDO2B

95-6

RETDCHDO

CHDO4B

DCHDO04B

DHD04B

RETDSHDO

CHD04B2

DSHD04B

DSPHD04B

RDHDO4B

95-7A

RETHDOSA

.55

.55

.04

.04

.08

.08

.08

.08

.01

.00

.09

.09

.09

.09

.01

.00

.10

.10

.10

.00

.10

.10

.10

.10

.01

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

270.
3.92

26.
3.67

60.
3.50

77.
3.50

77.
3.50

493.
4.17

495.
4.17

296.
4.17

199.
4.17

197.
4.17

17.
3.50
985.

4.17

1184.
4.17

613.
4.17
571.

4.17

102.
4.17

673.
4.17

672.
4.17

671.
4.25

13.
3.50

265.
3.92

EXREG-100.0UT

0. 0.
3.92 3.92
250. 214.
3.92 3.92

25. 24.
3.67 3.67
59. 56.
3.50 3.50
74. 71.
3.50 3.50
74. 71.
3.50 3.50

0. 0.
3.25 3.25

0. 0.
4.75 3.50

19. 18.
3.58 3.58
477. 453.
4.17 4.17
479. 455.
4.17 4.17
287. 274.
4.17 4.17
192, 181.
4.17 4.17
190. 181.
4.25 4.25

16. 16.
3.50 3.50
952. 902.
4.17 4.25

1143. 1084.
4.17 4.25
594. 567.
4.17 4.25
549. 517.
4.17 4.25

87. 64.
4.17 4.25
636. 581.
4.17 4.25

1. 1.
4.17 4.17
635. 580.
4.17 4.25
634. 580.
4.25 4.25

13. 12.
3.50 3.50
263. 261.
3.92 4.00
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180.
3.92

22.
3.67
54.

3.50

67.
3.50

67.
3.50

431.
4.17

433.
4.17

261.
4.17

172.
4.17

171.
4.25

15.
3.50

854.
4.25

1027.
4.25

541.
4.25

485.
4.25

39.
4.25

525.
4.25

524.
4.25

523.
4.25

12,
3.50

259.
4.08

169.
3.92

22.
3.67

53.
3.50

66.
3.50

66.
3.50

17.
3.58

424.
4.17

426.
4.17

256.
4.17

169.
4.17

168.
4.25

15.
3.50

838.
4.25

1008.
4.25

533.
4.25

475.
4.25

31.
4.25

506.
4.25

506.
4.25

505.
4.25

12.
3.50

258.
4.08

146.
3.92

21.
3.67

51.
3.50

17.
3.58

409.
4.17

411.
4.17

248.
4.17

164.
4.17

163.
4.25

14.
3.50

806.
4.25

970.
4.25

516.
4.25

454,
4.25

14.
4.25

468.
4.25

468.
4.25

467.
4.25

11.
3.50

256.
4.17



+ RETSHDOS5

4 COMBINED AT
+ CHDO5B2

DIVERSION TO
+ DCHD5B

HYDROGRAPH AT
+ DHDO5B

HYDROGRAPH AT
+ 95-8A

HYDROGRAPH AT
+

RETHDO6A

HYDROGRAPH AT

+ RETHDO6A
4 COMBINED AT

+ CHDO6B
DIVERSION TO

+ DCMPU6
HYDROGRAPH AT

+ RCHD6B
DIVERSION TO

+ DCHD6B
HYDROGRAPH AT

+ DHDO6B
HYDROGRAPH AT

+ RETDCHDO
DIVERSION TO

+ DCHDO1C
HYDROGRAPH AT

+ DHDO1C
ROUTED TO

+ RDHDO1C
HYDROGRAPH AT

+ RETHDO2B
2 COMBINED AT

+ CHDO2C
DIVERSION TO

+ DCHDO2C
HYDROGRAPH AT

+ DHDO02C
ROUTED TO

+ RDHD02C
HYDROGRAPH AT

+ RETHDO4B

2 COMBINED AT
+ CHDO4C

DIVERSION TO
+ DCHDO4C

HYDROGRAPH AT
+ DHDO4C

HYDROGRAPH AT
+ RETSHDO04

2 COMBINED AT
+ CHD04C2

.00

.11

11

.11

.01

.00

.00

.11

.11

<11

il

o

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

928.
4.25

433.
4.25

495.
4.25

10.
3.50

835.
3.92

1282.
4.08

428.
4.08

853.
4.08

712.
4.08

142.
4.08

77.
3.50

77.
3.50

296.
4.17

297.
4.17

146.
4.17

150.
4.17

149.
4.17

613.
4.17

762.
4.17

322.
4.17

440.
4.17

441.
4.17

EXREG-100.0UT
1 1

3.92 4.00
891. 836.
4.25 4.25
416. 392,
4.25 425
475, 444,
4.25 4.25
10. 10.
3.50 3.50
826. 810.
3.92 3.92
0 0.
3.92 3.92
1254,  1211.
4.08 4.08
419, 405.
4.08 4.08
835, 806.
4.08 4.08
703. 689.
4.08 4.08
132. 117.
1.08 4.08
74. 71.
3.50 3.50
74. 74,5
3.50 3.50
0 0.
3.17 3.17
0 0.
3.42 3.42
287. 274.
4.17 4.17
288. 274.
4.17 4.17
142. 135.
4.17 4.17
146. 139.
4.17 4.17
145. 139,
3.17 4.25
594, 567.
1.17 4.25
739. 706.
417 4.25
313. 301.
117 3.25
426. 405.
4.17 4.25
1, 1.
4.17 4.17
426. 405.
4.17 4.25
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779.
4.25

366.
4.25

413.
4.25

1167.
4.08

390.
4.08

777.
4.08

675.
4.08

102.
4.08

67.
3.50

67.
3.50

261.
4.17

261.
4.17

128.
4.17

133.
4.17

132.
4.25

541.
4.25

673.
4.25

289.
4.25

384.
4.25

385.
4.25

761.
4.25

358.
4.25

403.
4.25

1152.
4.08

385.
4.08

767.
4.08

670.
4.08

97.
4.08

66.
3.50

66.
3.50

256.
4.17

257.
4.17

125.
4.17

131.
4.17

130.
4.25

533.
4.25

663.
4.25

285.
4.25

378.
4.25

378.
4.25

723.
4.25

341,
4.25

381.
4.25

1121.
4.08

375.
4.08

747.
4.08

660.
4.08

86.
4.08

64.
3.50

63.
3.50

248.
4.17

248.
4.17

121.
4.17

127.
4.17

126.
4.25

516.
4.25

642.
4.25

278.
4.25

365.
4.25

365.
4.25



DIVERSION TO
+

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT

+

DIVERSION TO
+

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

3 COMBINED AT

+

DIVERSION TO
+

HYDROGRAPH AT
+

3 COMBINED AT

+

HYDROGRAPH AT
+

ROUTED TO
¥

HYDROGRAPH AT
+

2 COMBINED AT

+

ROUTED TO
¥

HYDROGRAPH AT
+

2 COMBINED AT

+

ROUTED TO
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

2 COMBINED AT

+

ROUTED TO
+

HYDROGRAPH AT

DSHD04C

DSPHD04C

RDHDO4C

RETCHD5B

CHDOS5C2

DCHD5C

DHD5C

RDHDO5C

RETDCMPU

RETDCHD6

CHDOG6C

DCHD6C

DHD6C

CPW-DUMM

RETDCHDO

RDCHDO2C

BAS1E

CP-A

RCP-A

BAS3E

CP-B

RCP-B

RETDCHDO

OFFH

cpP17

RCP17

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.66

.00

.00

.16

.16

.16

.13

.28

.28

.00

.01

.01

.01

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

440.
4.17

440.
4.25

433.
4.25

873.
4.25

267.
4.25

606.
4.25

605.
4.25

428.
4.08

712.
4.08

1736.
4.17

1015.
4.17

721.
4.17

1064.
4.08

146.
4.17

147.
4.25

114.
3.67

193.
3.75

194.
3.75

124.
3.67

306.
3.75

308.
3.83

322.
4.17

15.
3.50

323.
4.17

321.
4.25

EXREG-100.0UT

0. 0.
4.17 4.17
426. 405.
4.17 4.25
426. 405.
4.25 4.25
416. 392.
4.25 4.25
842. 796.
4.25 4.25
258. 244.
4.25 4.25
584. 552.
4.25 4.25
584. 552.
4.25 4.25
419. 405.
4.08 4.08
703. 689.
4.08 4.08

1696. 1636.
4.17 4.17
996. 966.
4.17 4.17
700. 670.
4.17 4.17

1020. 953,
4.08 4.08
142. 135.
4.17 4.17
142. 134.
4.25 4.25
109. 103.
3.67 3.67
188. 180.
3.75 3.75
189. 181.
3.75 3.75
120. 114.
3.67 3.67
297. 284.
3.75 3.75
299. 286.
3.83 3.83
313. 301.
4.17 4.25

14. 14.
3.50 3.50
315. 302.
4.17 4.25
313. 301.
4.25 4.25
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384.
4.25

384.
4.25

366.
4.25

751.
4.25

232.
4.25

519.
4.25

518.
4.25

390.
4.08

675.
4.08

1573.
4.17

936.
4.17

637.
4.17

881.
4.08

128.
4.17

127.
4.33

96.
3.67

173.
3.75

172.
3.83

109.
3.67

270.
3.75

272.
3.83

289.
4.25

13.
3.50

290.
4.25

289.
4.25

378.
4.25

378.
4.25

358.
4.25

736.
4.25

230.
4.25

506.
4.25

505.
4.25

385.
4.08

670.
4.08

1551.
4.17

926.
4.17

625.
4.17

855.
4.08
125.

4.17

125.
4.33

94.
3.67

170.
3.75

170.
3.83

107.
3.67

266.
3.75

268.
3.83

285.
4.25

13.
3.50

286.
4.25

285.
4.25

365.
4.25

365.
4.25

341.
4.25

706.
4.25

225.
4.25

481.
4.25

480.
4.25

375.
4.08

660.
4.08

1507.
4.17
907.

4.17

600.
4.17

805.
4.08

121.
4.17

121.
4.33

90.
3.67

165.
3.75

165.
3.83

103.
3.67

257.
3.75

259.
3.83

278.
4.25

12.
3.50

279.
4.25

277.
4.25
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HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO
+

4

HYDROGRAPH AT

EX-E5

ES1

cpP18

RCP18

BAS4E

€R=C

RCP-C

BAS6E

CP-D

RCP-D

BAS8E

CP-E

RETDSHDO

95-78

CcP19

RETDCHD5

RETDCHD6

95-8B

cP20

EX-E6

cp2l

ES2

95-98

BAS2E

cP-F

RCP-F

BASSE

.10

.02

«13

<13

.14

.26

.26

.16

.71

.71

+11

.82

.00

.01

.01

.00

.00

.00

.00

.02

.03

.05

.01

.05

.14

.14

.09

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

3.67

29.
3.50

340.
4.25

340.
4.25

151.
3.58

462.
3.67

455.
3.75

126.
3.67

867.
3.75

851.
3.83

92.
3.67

927.
3.83

20.
3.50

20.
3.50

267.
4.25

1015.
4.17

1281.
4.17

21,
3.58

1285.
4.17

84.
3.58

22.
3.58

80.
3.50

1309.
4.17

1305.
4.17

133.
3.58

EXREG-100.0UT
72

3.67

28.
3.50

331.
4.25

331.
4.25

146.
3.58

453.
3.67

445.
3.75

121,
3.67

843.
3.75

838.
3.83

88.
3.67

911.
3.83

20.
3.50

20.
3.50

258.
4.25

996.
4.17

1252.
4.17

21.
3.58

1257.
4.17

82.
3.58

21
3.58

78.
3.50

1280.
4.17

1277.
4.17

130.
3.58

3.67

27
3.50

318.
4.25

318.
4.25

139.
3.58

438.
3.67

437.
Bl

114.
3.67

816.
3.75

800.
3.83

83.
3.67

869.
3.83

19.
3.50

19.
3.50

244.
4.25

966.
4.17

1209.
4.17

20.
3.58

1213.
4.17

79.
3.58

20.
3.58

75.
3.50

1236.
4.17
1232.

4.17

126.
3.58
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68.
3.67
26

3.50

305.
4.25

305.
4.25

132.
3.58

422.
3.67

415.
3.75

107.
3.67

773.
3.75

767.
3.83

79.
3.67

833.
3.83

18.
3.50

18.
3.50

232.
4.25

936.
4.17

19.
3.58
1172.
4.17

76.
3.58

20.
3.58

72.
3.50

1193.
4.17

1191.
4.17

121.
3.58

66.
3.67
26

3.50

301.
4.25

301.
4.25

130.
3.58

420.
3.67

412.
3.75

105.
3.67

763.
3.75

752.
3.83

77
3.67

816.
3.83

18.
3.50

18.
3.50

230.
4.25

926.
4.17

1156.
4.17

19.
3.58
1160.

4.17

75.
3.58

19.
3.58
71

3.50

1181.
4.17

1179.
4.17

119.
3.58

63.
3.67

25.
3.50

293.
4.25

292.
4.25

125.
3.58

405.
3.67

406.
3.75

100.
3.67

744.
3.75

734.
3.83

74.
3.67

796.
3.83

18.
3.50

18.
3.50

225.
4.25

907.
4.17

1131.
4.17

18.
3.58

1135.
4.17

73.
3.58

19.
3.58

69.
3.50

1156.
4.17

1154.
4.17

116.
3.58
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ISTAQ

FOR PLAN

RCP9

CONTINUITY SUMMARY

FOR PLAN
RCP9

CONTINUITY SUMMARY

FOR PLAN
RCP9

CONTINUITY SUMMARY

FOR PLAN
RCP9

CONTINUITY SUMMARY

FOR PLAN
RCP9

CONTINUITY SUMMARY

FOR PLAN
RCP9

CONTINUITY SUMMARY

FOR PLAN
RDCP10

CONTINUITY SUMMARY

FOR PLAN
RDCP10

CONTINUITY SUMMARY

FOR PLAN
RDCP10

CONTINUITY SUMMARY

FOR PLAN
RDCP10

CONTINUITY SUMMARY

FOR PLAN
RDCP10

CP-G .23
RCP-G +23
BAS7E .19

CP-H .43
RCP-H .43

CP-I 1.24

ELEMENT DT
(MIN

=1 RATIO= .00
MANE 1.0

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

RATIO= .00

1
MANE
(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

)

4

1.05

1.06

1.08

1.08

1.09

1.55

1.55

.00
1.55

1.55

1.55

1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME

EXREG-100.0UT

1334. 1305.
4.17 4.17
1330. 1301.
4.25 4.25
191. 185.
3.67 3.67
1419. 1383.
3.75 3.75
1407. 1371.
3.83 3.83
2334. 2282.
3.83 3.83

1259. 1217.
4.17 4.17
1256. 1213.
4.25 4.17
176. 166.
3.67 3.67
1353. 1299.
3.75 3.83
1347. 1294.
3.83 3.83
2217. 2127.
3.83 3.83

1205.
4.17

1201.
4.17

163.
3.67

1287.
3.75

1286.
3.83

2102.
3.83

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK
PEAK
(CFs) (MIN) (N) (MIN) (CFs)
994.73 250.92 1.00 5.00 992.09
.1224E+03 EXCESS= .0000E+00 OUTFLOW= .1224E+03 BASIN
964.16 251.80 .96 5.00 961.89
.1181E+03 EXCESS= .0000E+00 OUTFLOW= .1181E+03 BASIN
919.51 251.64 .91 5.00 916.79
.1117E+03 EXCESS= .0000E+00 OUTFLOW= .1117E+03 BASIN
873.48 251.67 .86 5.00 870.50
.1052E+03 EXCESS= .0000E+00 OUTFLOW= .1052E+03 BASIN
857.94 251.73 .84 5.00 854.95
.1031E+03 EXCESS= .0000E+00 OUTFLOW= .1031E+03 BASIN
826.95 251.87 .80 5.00 823.97
.9881E+02 EXCESS= .0000E+00 OUTFLOW= .9881E+02 BASIN
526.69 237.48 .51 5.00 526.07
.9259E+02 EXCESS= .0000E+00 OUTFLOW= .9259E+02 BASIN
527.06 237.48 .50 5.00 526.06
.9077E+02 EXCESS= .0000E+00 OUTFLOW= .9077E+02 BASIN
526.30 242.14 .48 5.00 526.07
.8782E+02 EXCESS= .0000E+00 OUTFLOW= .8782E+02 BASIN
526.26 246.80 .46 5.00 526.03
.8474E+02 EXCESS= .0000E+00 OUTFLOW= .8474E+02 BASIN
526.29 248.35 .46 5.00 526.04
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TIME TO
PEAK
(MIN)

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

250.00

STORAGE=

255.00

STORAGE=

255.00

1180.
4.17

1177.
4.17

157.
3.67

1261.
3575

1259.
3.83

2056.
3.83

VOLUME
(N
1.00

.2934E-03 PERCENT

.96

.3029E-03 PERCENT

.91

.2896E-03 PERCENT

.86

.2878E-03 PERCENT

.84

.2985E-03 PERCENT

.80

.2986E-03 PERCENT

.51

.4003E-03 PERCENT

.50

.3931E-03 PERCENT

.48

.3755E-03 PERCENT

.46

.3646E-03 PERCENT

.46

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RDCP10

CONTINUITY SUMMARY

FOR PLAN
RDCP11

CONTINUITY SUMMARY

FOR PLAN
RDCP11

CONTINUITY SUMMARY

FOR PLAN
RDCP11

CONTINUITY SUMMARY

FOR PLAN
RDCP11

CONTINUITY SUMMARY

FOR PLAN
RDCP11

CONTINUITY SUMMARY

FOR PLAN
RDCP11

CONTINUITY SUMMARY

FOR PLAN
RDHDO1B

CONTINUITY SUMMARY

FOR PLAN
RDHDO1B

CONTINUITY SUMMARY

FOR PLAN
RDHDO1B

CONTINUITY SUMMARY

FOR PLAN
RDHDO1B

CONTINUITY SUMMARY

FOR PLAN
RDHDO1B

CONTINUITY SUMMARY

FOR PLAN
RDHDO1B

CONTINUITY SUMMARY

FOR PLAN
RDHDO2B

CONTINUITY SUMMARY

FOR PLAN
RDHDO2B

(AC-FT) - INFLOW=

.00

1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

1.55

1.11

1.11

1.12

1.12

1:02

1.13

.00
3.00

3.00

3.00

.00
3.00

3.00

3.00

2.42

2.44

.8364E+02 EXCESS=

526.28

.8136E+02 EXCESS=

312.32

.4168E+02 EXCESS=

308.85

.4052E+02 EXCESS=

302.80

.3861E+02 EXCESS=

298.29

.3660E+02 EXCESS=

296.56

.3589E+02 EXCESS=

293.19

.3442E+02 EXCESS=

.10 285

.1986E-01 EXCESS=

.11 285

.1955E-01 EXCESS=

.10

.1907E-01 EXCESS=

.11

.1858E-01 EXCESS=

.11

.1841E-01 EXCESS=

.11

.1804E-01 EXCESS=

198.24

.3119E+02 EXCESS=

191.22

251.

237.

236.

241.

246.

246.

249.

.00

.00

210.

210.

210.

210.

253.

253.

EXREG-100.0UT

.0000E+00 OUTFLOW=

46 .44

.0000E+00 OUTFLOW=

00 .22

.0000E+00 OUTFLOW=

64 .21

.0000E+00 OUTFLOW=

08 .20

.0000E+00 OUTFLOW=

44 .19

.0000E+00 OUTFLOW=

82 +19

.0000E+00 OUTFLOW=

82 .18

.0000E+00 OUTFLOW=

.00

.0000E+00 OUTFLOW=

.00

.0000E+00 OUTFLOW=

00 .00

.0000E+00 OUTFLOW=

00 .00

.0000E+00 OUTFLOW=

00 .00

.0000E+00 OUTFLOW=

00 .00

.0000E+00 OUTFLOW=

92 6.61

.0000E+00 OUTFLOW=

78 6.42
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v

v

[

v

%,

v

.8364E+02 BASIN

.00 526.03

.8136E+02 BASIN

.00 309.85

.4168E+02 BASIN

.00 308.45

.4052E+02 BASIN

.00 301.08

.3861E+02 BASIN

.00 297.93

.3661E+02 BASIN

.00 295.34

.3589E+02 BASIN

.00 293.17

.3442E+02 BASIN

.00 .10

.1997e-01 BASIN

.00 .11

.1967E-01 BASIN

.00 .10

.1919e-01 BASIN

.00 .11

.1870E-01 BASIN

.00 .11

.1852E-01 BASIN

.00 .11

.1814E-01 BASIN

.00 197.42

.3119e+02 BASIN

.00 190.44

STORAGE=

255.00

STORAGE=

240.00

STORAGE=

240.00

STORAGE=

245.00

STORAGE=

245.00

STORAGE=

245.00

STORAGE=

250.00

STORAGE=

285.00

STORAGE=

285.00

STORAGE=

210.00

STORAGE=

210.00

STORAGE=

210.00

STORAGE=

210.00

STORAGE=

250.00

STORAGE=

255.00

.4061E-03 PERCENT

.44

.3980E-03 PERCENT

.22

.2346E-03 PERCENT

.21

.2353E-03 PERCENT

.20

.2278E-03 PERCENT

.19

.2336E-03 PERCENT

.19

.2341E-03 PERCENT

.18

.2350E-03 PERCENT

.00

.3515E-03 PERCENT,

.00

.3484E-03 PERCENT

.00

.3392E-03 PERCENT

.00

.3582E-03 PERCENT

.00

.3597E-03 PERCENT

.00

.3559E-03 PERCENT

6.61

.4506E-03 PERCENT

6.42

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RDHDO2B

CONTINUITY SUMMARY

FOR PLAN
RDHDO2B

CONTINUITY SUMMARY

FOR PLAN
RDHD02B

CONTINUITY SUMMARY

FOR PLAN
RDHD02B

CONTINUITY SUMMARY

FOR PLAN
RDHD04B

CONTINUITY SUMMARY

FOR PLAN
RDHD04B

CONTINUITY SUMMARY

FOR PLAN
RDHD04B

CONTINUITY SUMMARY

FOR PLAN
RDHD04B

CONTINUITY SUMMARY

FOR PLAN
RDHD04B

CONTINUITY SUMMARY

FOR PLAN
RDHD04B

CONTINUITY SUMMARY

FOR PLAN
RDHDO1C

FOR PLAN
RDHDO1C

FOR PLAN
RDHDO1C

FOR PLAN
RDHDO1C

FOR PLAN
RDHDO1C

FOR PLAN
RDHDO1C

FOR PLAN
RDHDO2C

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

2.47

2.51

2.52

2.54

1.46

1.48

1.51

1.55

1.57

1.60

=1 RATIO= 1.00
37

MANE 4

=1 RATIO= .98
MANE 4.4
=1 RATIO= .95
MANE 4.4
=1 RATIO= .92
MANE 4.4
=1 RATIO= .91
MANE 4.5
=1 RATIO= .89
MANE 4.5

=1 RATIO= 1.00
MANE ;

9

5

2

0

0

97

.3031E+02 EXCESS=

180.72

.2904E+02 EXCESS=

171.64

.2779E+02 EXCESS=

168.85

.2740E+02 EXCESS=

163.11

.2661E+02 EXCESS=

672.71

.6561E+02 EXCESS=

635.80

.6189E+02 EXCESS=

581.06

.5656E+02 EXCESS=

524.55

.5136E+02 EXCESS=

505.21

.4968E+02 EXCESS=

467.01

.4644E+02 EXCESS=

.10 251.
.10 251.
.10 200.
.10 305.
.10 200.
.10 279.
149.85 251.

252.

253.

254,

253.

252.

253.

252.

253,

253.

252.
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.0000E+00 OUTFLOW=

.3031E+02 BASIN

44 6.15 5.00  180.63
.0000E+00 OUTFLOW= .2904E+02 BASIN
24 5.89 5.00  171.32
.0000E+00 OUTFLOW= .2779E+02 BASIN
31 5.80 5.00  168.48
.0000E+00 OUTFLOW= .2740E+02 BASIN
98 5.64 5.00  162.73
.0000E+00 OUTFLOW= .2661E+02 BASIN
55 12.44 5.00  671.08
.0000E+00 OUTFLOW= .6562E+02 BASIN
20 11.73 5.00  634.14
.0000E+00 OUTFLOW= .6189E+02 BASIN
93 10.72 5.00  579.61
.0000E+00 OUTFLOW= .5657E+02 BASIN
22 9.74 5.00  523.26
.0000E+00 OUTFLOW= .5136E+02 BASIN
95 9.42 5.00  504.99
.0000E+00 OUTFLOW= .4969E+02 BASIN
55 8.81 5.00  466.93
.0000E+00 OUTFLOW= .4645E+02 BASIN
47 -1.00 5.00 .10
78 -1.00 5.00 .10
70 -1.00 5.00 .10
40 -1.00 5.00 .10
57 -1.00 5.00 .10
55 -1.00 5.00 .10
63 -1.00 5.00  149.16
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255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

255.00

250.00

305.00

285.00

280.00

250.00

.4537E-03 PERCENT

6.15

.4546E-03 PERCENT

5.89

.4705€E-03 PERCENT

5.80

.4752E-03 PERCENT

5.64

.4836E-03 PERCENT

12.44

.3790E-03 PERCENT

11.74

.3632E-03 PERCENT

10.72

.3754E-03 PERCENT

9.74

.3740E-03 PERCENT

9.42

.3773E-03 PERCENT

8.81

.3783E-03 PERCENT

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



FOR PLAN
RDHD02C

FOR PLAN
RDHD02C

FOR PLAN
RDHDO02C

FOR PLAN
RDHDO02C

FOR PLAN
RDHD02C

FOR PLAN
RDHD0O4C

FOR PLAN
RDHD04C

FOR PLAN
RDHD0O4C

FOR PLAN
RDHDO4C

FOR PLAN
RDHDO4C

FOR PLAN
RDHD04C

FOR PLAN
RDHDO5C

FOR PLAN
RDHDO5C

FOR PLAN
RDHDOS5C

FOR PLAN
RDHDO5C

FOR PLAN
RDHDO5C

FOR PLAN
RDHDOSC

FOR PLAN
RDCHDO2C

FOR PLAN
RDCHDO2C

FOR PLAN
RDCHDO2C

FOR PLAN
RDCHDO2C

= 1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

=1 RATIO= 1.

MANE

= 1 RATIO=
MANE

=1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

=1 RATIO= 1.

MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

=1 RATIO=
MANE

=1 RATIO=
MANE

=1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

= 1 RATIO=
MANE

.98

.97

.95

.92

.92

1.08

.91

1.07

.89

1.07

00
.60

.98

.57

.95

.72

.92

.68

.91

.73

.89

73

00
.47

.98

.33

.95

.43

.92

.41

.91

.50

.89

.49

.00

5.00

.00

5.00

.00

5.00

.00

5.00

145.

139.

133.

130.

126.

440.

425.

404.

384.

377.

364.

605.

584.

552.

518.

505.

480.

146.

141.

134.

127.

02

70

26

73

38

59

43

11

10

60

67

59

78

42

251.

25%.

252

252.

252.

251.

251.

254.

255.

255.

255.

255

255.

255

255.

255.

255.

255

255.

255.

260.

83

.05

71

02

37

94

63

78

41

.49

45

35

.00

00

00
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130.
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404.
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377.
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583.
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505.

480.

146.
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134.

127.

55
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67

56
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31

33

78

46
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255.

255

255

255.

255.

255

255.

255

255

255.

255
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255

255

255.

255.

255

255.
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00

.00

.00

00

.00

.00

.00

.00

00

.00

.00
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.00
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.00
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FOR PLAN
RDCHDO2C

FOR PLAN
RDCHDO2C

FOR PLAN
RCP-A

CONTINUITY SUMMARY

FOR PLAN
RCP-A

CONTINUITY SUMMARY

FOR PLAN
RCP-A

CONTINUITY SUMMARY

FOR PLAN

RCP-A

CONTINUITY SUMMARY

FOR PLAN
RCP-A

CONTINUITY SUMMARY

FOR PLAN
RCP-A

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP18

CONTINUITY SUMMARY

FOR PLAN
RCP18

=1 RATIO=
MANE

.00
5.0

=1 RATIO= .00
MANE 5.0

=1 RATIO= .00
MANE 5.0

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

0

0

0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

.00
5.00

5.00

5.00

4.25

4.28

125.18 260.
121.04 260.
194.25 225.

.3966E+02 EXCESS=

189.05

.3860E+02 EXCESS=

180.78

.3704E+02 EXCESS=

172.42

.3553E+02 EXCESS=

169.85

.3502E+02 EXCESS=

164.85

.3404E+02 EXCESS=

307.62

.4862E+02 EXCESS=

298.84

.4727E+02 EXCESS=

285.76

.4527E+02 EXCESS=

272.29

.4331E+02 EXCESS=

267.95

.4267E+02 EXCESS=

259.14

.4140E+02 EXCESS=

340.45

.7552E+02 EXCESS=

331.04

225.

225.

230.

230.

230.

230.

230.

230.

230.

230.

230.

255.

256.
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00 -1.
00 -1
00 4.
.0000E+00
00 4.
.0000E+00
00 4.
.0000E+00
00 4.
.0000E+00
00 4.
.0000E+00
00 4.
.0000E+00
00 3.
.0000E+00
00 3.
.0000E+00
00 2.
.0000E+00
00 2.
.0000E+00
00 2
.0000E+00
00 2.
.0000E+00
24 11.
.0000E+00
96 11.

00

.00

67

OUTFLOW=

55

OUTFLOW=

37

OUTFLOW=

19

OUTFLOW=

13

OUTFLOW=

o1

OUTFLOW=

21

OUTFLOW=

12

OUTFLOW=

99

OUTFLOW=

86

OUTFLOW=

81

OUTFLOW=

73

OUTFLOW=

33

OUTFLOW=
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.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 125.18
.00 121.04
.00 194.25

.3966E+02 BASIN

189.05

.3861E+02 BASIN

180.78

.3705E+02 BASIN

172.42

.3553E+02 BASIN

169.85

.3503E+02 BASIN

164.85

.3405E+02 BASIN

307.62

.4863E+02 BASIN

298.84

.4728E+02 BASIN

285.76

.4527E+02 BASIN

272.29

.4332E+02 BASIN

267.95

.4267E+02 BASIN

259.14

.4140E+02 BASIN

340.25

.7552E+02 BASIN

330.51

260.00

260.00

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

255.00

STORAGE=

255.00

-1.00

-1.00

4.67

.1007E-02 PERCENT

4.55

.9910E-03 PERCENT

4.37

.9673E-03 PERCENT

4.19

.9432E-03 PERCENT

4.13

.9351E-03 PERCENT

4.01

.9187E-03 PERCENT

3.21

.1420E-02 PERCENT

3.12

.1399E-02 PERCENT

2.99

.1528E-02 PERCENT

2.86

.1493E-02 PERCENT

2.81

.1438E-02 PERCENT

2.73

.1415e-02 PERCENT

11.33

.9058E-03 PERCENT

11.07
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ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=
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CONTINUITY SUMMARY

FOR PLAN
RCP18

CONTINUITY SUMMARY

FOR PLAN
RCP18

CONTINUITY SUMMARY

FOR PLAN
RCP18

CONTINUITY SUMMARY

FOR PLAN
RCP18

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-D

CONTINUITY SUMMARY

FOR PLAN
RCP-D

CONTINUITY SUMMARY

FOR PLAN
RCP-D

CONTINUITY SUMMARY

FOR PLAN
RCP-D

CONTINUITY SUMMARY

FOR PLAN
RCP-D

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

RATIO= .00

1
MANE
(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

RATIO= .00

1
MANE
(AC-FT) - INFLOW=

=1 RATIO= .00

MANE
(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

RATIO= .00

1
MANE
(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

4.33

4.37

4.39

4.42

4.26

4.28

4.32

4.36

4.37

4.41

4.00

4.02

4.06

4.11

4.13

.7381E+02 EXCESS=

318.21

.7127E+02 EXCESS=

304.96

.6879E+02 EXCESS=

300.92

.6799E+02 EXCESS=

292.61

.6632E+02 EXCESS=

455.53

.8614E+02 EXCESS=

449.65

.8413E+02 EXCESS=

438.86

.8111E+02 EXCESS=

414.58

.7807E+02 EXCESS=

413.05

.7716E+02 EXCESS=

407.25

.7519E+02 EXCESS=

858.90

.1436E+03 EXCESS=

842.26

.1398E+03 EXCESS=

800.27

.1344E+03 EXCESS=

768.98

.1288E+03 EXCESS=

754.95

255.

257.

254.

256.

226.

222.

224,

226.

222.

224.

227.

229.

231.

230.

231.

EXREG-100.0UT

.0000E+00

27

.0000E+00

92

.0000E+00

43 10

.0000E+00

22 2

.0000E+00

01 6.

.0000E+00

80 6.

.0000E+00

65 5.

.0000E+00

71 5.

.0000E+00

65 5.

.0000E+00

68 5.

.0000E+00

76 3

.0000E+00

34 3

.0000E+00

24 3.

.0000E+00

29 3.

.0000E+00

01 3.

10.

10.

OUTFLOW=
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OUTFLOW=

32

OUTFLOW=

.20

OUTFLOW=

95

OUTFLOW=

18

OUTFLOW=

04

OUTFLOW=

82

OUTFLOW=

60

OUTFLOW=

54

OUTFLOW=

40

OUTFLOW=

80

OUTFLOW=

70

OUTFLOW=

56

OUTFLOW=

41

OUTFLOW=

36
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.7382E+02 BASIN

.00 318.00

.7127E+02 BASIN

.00 304.73

.6879E+02 BASIN

.00 300.91

.6799E+02 BASIN

.00 292.18

.6632E+02 BASIN

.00 454.80

.8615E+02 BASIN

.00 444.92

.8414E+02 BASIN

.00 437.44

.8111E+02 BASIN

.00 414.56

.7807E+02 BASIN

.00 411.62

.7716E+02 BASIN

.00 406.36

.7520E+02 BASIN

.00 851.36

.1436E+03 BASIN

.00 837.63

.1398E+03 BASIN

.00 799.97

.1344E+03 BASIN

.00 767.35

.1288E+03 BASIN

.00 751.86

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

.9082E-03 PERCENT

10.69

.1049E-02 PERCENT

10.32

.9279E-03 PERCENT

10.20

.1035E-02 PERCENT

9.95

.1035E-02 PERCENT

6.18

.1176E-02 PERCENT

6.03

.9753E-03 PERCENT

5.82

.1207e-02 PERCENT

5.60

.1126E-02 PERCENT

5.53

.1026E-02 PERCENT

5.40

.1228E-02 PERCENT

3.80

.1345E-02 PERCENT

3.70

.1317e-02 PERCENT

3.56

.1182E-02 PERCENT

3.41

.1147e-02 PERCENT

3.36
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ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=
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CONTINUITY SUMMARY

FOR PLAN
RCP-D

CONTINUITY SUMMARY

FOR PLAN
RCP-F

CONTINUITY SUMMARY

FOR PLAN
RCP-F

CONTINUITY SUMMARY

FOR PLAN
RCP-F

CONTINUITY SUMMARY

FOR PLAN
RCP-F

CONTINUITY SUMMARY

FOR PLAN
RCP-F

CONTINUITY SUMMARY

FOR PLAN
RCP-F

CONTINUITY SUMMARY

FOR PLAN
RCP-G

CONTINUITY SUMMARY

FOR PLAN
RCP-G

CONTINUITY SUMMARY

FOR PLAN
RCP-G

CONTINUITY SUMMARY

FOR PLAN
RCP-G

CONTINUITY SUMMARY

FOR PLAN
RCP-G

CONTINUITY SUMMARY

FOR PLAN
RCP-G

CONTINUITY SUMMARY

FOR PLAN
RCP-H

CONTINUITY SUMMARY

FOR PLAN
RCP-H

CONTINUITY SUMMARY

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.15

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.16

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.17

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.20

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.23

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.24

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.26

(AC-FT) - INFLOW=

.00

= 1 RATIO=
NE 3.28

MA|
(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.30

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.33

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.36

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.37

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.38

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.42

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.44

(AC-FT) - INFLOW=

.1271E+03 EXCESS=

739.69

.1237E+03 EXCESS=

1308.86 252

.2337E+03 EXCESS=

1278.92

.2282E+03 EXCESS=

1234.99

.2199E+03 EXCESS=

1193.61

.2118E+03 EXCESS=

1180.80

.2091E+03 EXCESS=

1155.61

.2038E+03 EXCESS=

1332.48

.2438E+03 EXCESS=

1301.84

.2380E+03 EXCESS=

1257.77

.2294E+03 EXCESS=

1216.67

.2208E+03 EXCESS=

1203.60

.2180E+03 EXCESS=

1177.96

.2124E+03 EXCESS=

1410.04

.2577E+03 EXCESS=

1386.58

.2514E+03 EXCESS=
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251.
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EXREG-100.0UT

.0000E+00 OUTFLOW=

30 3.27

.0000E+00 OUTFLOW=

30.43

.0000E+00 OUTFLOW=

74 29.71

.0000E+00 OUTFLOW=

96 28.64

.0000E+00 OUTFLOW=

94 27.58

.0000E+00 OUTFLOW=

60 27.23

.0000E+00 OUTFLOW=

69 26.53

.0000E+00 OUTFLOW=

73 19.68

.0000E+00 OUTFLOW=

15 19.21

.0000E+00 OUTFLOW=

10 18.51

.0000E+00 OUTFLOW=

87 17.83

.0000E+00 OUTFLOW=

54 17.60

.0000E+00 OUTFLOW=

47 17.15

.0000E+00 OUTFLOW=

30 11.34

.0000E+00 OUTFLOW=

31 11.06

.0000E+00 OUTFLOW=
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.1271E+03 BASIN

.00 734.19

.1237E+03 BASIN

.00 1305.48

.2337e403 BASIN

.00 1276.63

.2282E+03 BASIN

.00  1231.71

.2200E+03 BASIN

.00 1191.09

.2118E+03 BASIN

.00 1178.60

.2091E+03 BASIN

.00 1154.43

.2038E+03 BASIN

.00 1330.19

.2438E+03 BASIN

.00  1300.52

.2380E+03 BASIN

.00 1255.79

.2294E+03 BASIN

.00 1213.11

.2208E+03 BASIN

.00 1200.52

.2180E+03 BASIN

.00 1176.71

.2124€E+03 BASIN

.00  1406.82

.2577E+03 BASIN

.00 1371.13

.2514E+03 BASIN

STORAGE=

230.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

255.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

250.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

.1323E-02 PERCENT

3.27

.1328E-02 PERCENT

30.44

.9404E-03 PERCENT

29.71

.1120E-02 PERCENT

28.64

.9645E-03 PERCENT

27.58

.1038E-02 PERCENT

27.23

.9336E-03 PERCENT

26.53

.1114E-02 PERCENT

19.68

.9807E-03 PERCENT

19.21

.1190E-02 PERCENT

18.51

.1021E-02 PERCENT

17.83

.1140E-02 PERCENT

17.60

.1013E-02 PERCENT

17.15

.9911E-03 PERCENT

11.34

.1242E-02 PERCENT

11.06

.1126E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



FOR PLAN = 1 RATIO=
RCP-H MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2421E+03 EXCESS=

FOR PLAN = 1 RATIO=

.00
RCP-H MANE 3.50 1297.88 227.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2329E+03 EXCESS=

FOR PLAN = 1 RATIO= .00

RCP-H MANE 3.51 1288.16 227.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2298E+03 EXCESS=

FOR PLAN = 1 RATIO=

.00
RCP-H MANE 3.52  1261.37 229.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2238E+03 EXCESS=

#%% NORMAL END OF HEC-1 *¥%*

.00
3.46  1355.64 228.

EXREG-100.0UT

55 10.

.0000E+00

42 10.

.0000E+00

94 10.

.0000E+00

09 9.

.0000E+00

66

OUTFLOW=

25

OUTFLOW=

11

OUTFLOW=

85

OUTFLOW=

Page 28

5.

]

(]

]

00 1347.35 230.00

.2421E+03 BASIN STORAGE=

.00 1294.07 230.00

.2329E+03 BASIN STORAGE=

.00 1285.72 230.00

.2299E+03 BASIN STORAGE=

.00  1259.47 230.00

.2238E+03 BASIN STORAGE=

10.66

.1143E-02 PERCENT ERROR=

10.25

.1216E-02 PERCENT ERROR=

10.12

.1084E-02 PERCENT ERROR=

9.85

.1086E-02 PERCENT ERROR=



Regional Analysis — Ultimate Conditions HEC-1 Model



ULTREG-100.0UT

FEEIE I

a
£l
3

s

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

JUN
VERSION 4.1

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

ERE I

Ea

RUN DATE 18APR14 TIME 14:25:06

E
3
*
F

X X XXXXXXX  XXXXX X
X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECL1GS, HECIDB, AND HECIKW.

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID e s o Lissarernze + A - IS Y fovaansy 8§ s a o Giunanss 7, s @ . (R 2 [— 10
*DIAGRAM
FREE *%%
1 D SLATER HANIFAN GROUP
2 ID CITY OF LAS VEGAS
3 ID BRENT LANE DRAINAGE SYSTEM AND TRAIL
2 ID ULTIMATE CONDITION - REGIONAL ANALYSIS (100-YR STORM)
D
6 1D RETURN PERIOD ------- 100-YEAR
7 ID DISTRIBUTION - 6-HOUR SDN3
8 ID PROJECT NO. - CLV1401-000
D FILENAME -- ULTREG-100.HL
10 D DATE ------ -- 04/11/14
11 1D MODELED BY ------=--- AJH
12 D
13 ID SIX HOUR DEPTH-AREA REDUCTION FACTORS
14 ID DRAINAGE AREA (SQ.MI.) DARF
15 ID 0.0-0.5 0.99
16 D 0.5-1.0 0.98
17 ip 1.0-2.0 0.95
18 ip 2.0-4.0 0.92
19 iDp 4.0-6.0 0.91
20 D 6.0-8.0 0.89
21 D
22 D
23 iT 5 0 300
24 I0 5
25 IN 5
26 IR PREC 1 0.98 0.95 0.92 0.91 0.89
27 KK  BAS9U
28 KM AREA  61.97 AC
29 PB 2.86
30 PC 0 0.020 057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
31 pC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
32 pc 0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
33 pC  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
34 pC  0.499 0.590 ©0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
35 PC  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
36 pC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
37 PC 0.998 0.999 1
38 BA .0968
39 LS 0 87.6
40 uo 0.146
41 KK RBAS9U
42 KM  ROUTE BAS9U TO CBASIDUM
43 KM  LENGTH SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
44 RD 4590 0.025 0.016 0 TRAP 0 50
HEC-1 INPUT PAGE 2
LINE ID...ovuns Lo o nsivn 2; 5w g 4.0 84 5 v i [T — Ziwis v wimzmse 8...intn Qs nme 10
45 KK  BAS1U
46 KM AREA 225.54 AC
47 PB 2.77
48 BA 0.3524
49 LS 0 89.2
50 ubD .163
51 KK DBAS1U
52 KM  DIVERT OUT 118 CFS ON IRON MOUNTAIN ROAD
53 KM  REFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
54 KM  BY SLATER HANIFAN GROUP DATED FEBRUARY 2012

pPage 1



ULTREG-100.0UT
KM REFERENCE NODE: IREAST

DT DIRONM

DI 0 118 1000

DQ 0 118 118
KKCBAS1DUM

KM COMBINES RBAS9U AND DBAS1U
HC 2

KK  DOHARE

KM FLOW ROUTED THRU BAS3U: 47 CFS(OHARE)

KM TOTAL FLOW IS 234 CFS TOWARDS BAS3U

KM REMAINDER OF FLOW ROUTED NORTH TOWARD MOCCASIN IN MOFA STORM DRAIN

KM REFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
KM BY SLATER HANIFAN GROUP DATED FEBRUARY 2012

KM IN CONFORMANCE WITH CLV NORTHWEST NEIGHBORHOOD STUDY

KM REFERENCE NODE: OHARE & LOGCAB

DT NORTH
DI 0 47 1000
DQ 0 0 953
KK RDOHARE

KM ROUTE DCBAS1U TO CP-A2
KM DIVERTED FLOW IN OHARE = 47 CFS

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 2600 0.027 0.016 0 TRAP 0 50
KK BAS3U
KM AREA 80.14 AC
PB 2.77
BA 0.1252
LS 0 84.4
ub .216 -
HEC-1 INPUT PAGE
IDGweaas v L vwmnn s 2is e e . [— 5ls wrazmnwsea T 7 v vnimimien By vinniminin 9isowns 10
KKRETNORTH
KM RETREIVE SPLIT FLOW IN FORT APACHE AT OHARE
QR NORTH
KK DLOGC

KM FLOW ROUTED THRU BAS10U: 187(LOG CABIN)

KM TOTAL FLOW IS 234 CFS TOWARDS BAS3U

KM REMAINDER OF FLOW ROUTED NORTH TOWARD MOCCASIN IN MOFA STORM DRAIN

KM REFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
KM BY SLATER HANIFAN GROUP DATED FEBRUARY 2012

KM IN CONFORMANCE WITH CLV NORTHWEST NEIGHBORHOOD STUDY

KM REFERENCE NODE: OHARE & LOGCAB

DT NORTH2
DI 0 187 1000
DQ 0 0 813
KK RDLOGC

KM ROUTE DLOGC TO CP-Al
KM DIVERTED FLOW IN LOG CABIN = 187 CFS

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 2600 0.026 0.016 0 TRAP 0 50
KK BAS10U
KM AREA 82.84 AC
PB 247
BA 0.1294
LS 0 90.7
up .191
KK CP-Al
KM COMBINES BAS10U AND DLOGC
HC 2
KK RCP-Al
KM ROUTE CP-ALl TO CP-A2
KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
ED 1290 0.0050 0.016 0 TRAP 0 50
KK CP-A2
KM COMBINES CP-Al, BAS3U AND DOHARE
HC 3
HEC-1 INPUT PAGE
IDi v aiecorn 1o...... 2y amznian 3. asnans 4 coavan Sk vem s Gswemass AR 8 vumnean 9o v senee 10
KK RCP-A2
KM ROUTE CP-A2 TO CP-B
KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 1315 0.0025 0.013 0 TRAP 12 0
KKRETDIRONM
KM RETREIVE SPLIT FLOW IN IRON MOUNTAIN AT FORT APACHE
DR DIRONM
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LINE

ULTREG-100.0UT

KK RDIRONM
KM ROUTE DIRONM TO CP-B

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 2600 0.028 0.016 0 TRAP 0 50
KK BAS4U

KM AREA 87.25 AC

PB 2.77

BA 0.1363

LS 0 86.2

ub .189

KK CP-B

KM COMBINES CP-A2, BAS4U AND DIRONM

ﬂC 3

KK RCP-B

KM ROUTE CP-B TO CP-C

KM LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 1350 0.0025 0.013 0 TRAP 12 0
KK BAS2U

KM AREA 92.84 AC

PB 2.86

BA 0.1451

LS 0 95.0

up .119

KK DBRENT

KM REVISED PER KYLE CANYON MPA

KM ROUTE 178 CFS IN BRENT LANE THRU BAS5U

KM REFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
KM BY SLATER HANIFAN GROUP DATED FEBRUARY 2012

KM REFERENCE NODE: BRENT

KM REMAINING FLOW ENTERS THE RACO STORM DRAIN

DT  SOUTH
DI 0 200 300 500 1000 5000
EQ 0 22 122 322 822 4822
HEC-1 INPUT PAGE
IDswm 4 v & Twaenises 2assniss D srwaiaa « & L S Siusoravers a » Beiniaiew o n Tovivnnn [ AN 9 euioinis > 10
KK RDBRENT
KM  ROUTE DBRENT TO CP-E
KM  LENGTH SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
RD 1600 0.026 0.022 0 TRAP 2 5
KK  BAS5U
KM AREA  56.54 AC
PB 2.77
BA 0.0883
LS 0 93.8
ub .197
KK CcP-C
KM  COMBINES BAS5U, DBRENT AND CP-B
HC 3 .
KK  RCP-C
KM  ROUTE CP-C TO CP-E
KM  LENGTH SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
RD 2670 0.024 0.013 0 TRAP 8 0
KK  BAS7U
KM AREA 124.01 AC
PB 2.77
BA 0.1938
LS 0 84.1
ub 223
KK CP-E
KM  COMBINES CP-C AND BAS7U
HC 2
KK  RCP-E
KM  ROUTE CP-E TO CP-G
KM  LENGTH  SLOPE n-VALUE SHAPE WIDTH  S-SLOPE
RD 2600 0.021 0.013 0 TRAP 8 0
KK  BAS6U
KM AREA 108.25 AC
PB 2:77
BA 0.1691
LS 0 79.3
up .242
HEC-1 INPUT PAGE
TD s 5 & vsse | y R Blavar v s wom C: S Sevinnnn 6....00. 7 SRR Baiansiis Qs 53 10



INPUT
LINE

NO.
27

41

45

56
51

59

70
62

73

78

86
84

95
87

98

109

112

116

119

125
123

126

130

136

139

156
149

ULTREG-100.0UT

195 KK RBAS6U
196 KM ROUTE BAS6U TO CP-F
197 KM LENGTH SLOPE n-VALUE SHAPE WIDTH
198 RD 3045 0.028 0.016 0 TRAP
199 KK BAS8U
200 KM AREA 70.00 AC
201 PB 2477
202 BA 0.1094
203 LS 0 83.9
204 ub .236
205 KK CP=F
206 KM  COMBINES CP-D, BAS8E
207 HC 2
208 KK CP-G
209 KM COMBINES CP-E AND CP-F
210 HC 2
*
211 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
BAS9U
v
v
RBASIU
BAS1U
R > DIRONM
DBAS1U
CBASIDUM. . .''vnennn.
e > NORTH
DOHARE
v
v
RDOHARE
BAS3U
. o S— NORTH
. RETNORTH
. . > NORTH2
. DLOGC
. v
. v
. RDLOGC
. BAS10U
. CP-AL..vviieinn.
; v
. v
. RCP-AL
Ly S,
v
RCP-A2
P B DIRONM
RETDIRON
v
v
RDIRONM
BAS4U
Lo S
v
v
RCP-B
BAS2U
SEEmEmE > SOUTH
DBRENT
v
v

Page 4
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(*

159

163

169

172

176

182

185

189

195

199

205

208

*%) RUNOFF ALSO COMPUTED AT THIS LOCATION

ULTREG-100.0UT

RDBRENT
BASS5U
CP=Clpamwmo & & 5 B & § HOBEEN 3 ¥
\
Y
RCP-C
BAS7U
CP-Ej; x casizea s s a9
\Y%
v
RCP-E
BAS6U
RBAS6U
BAS8U
CP=Ew ssavern s s » stosase
(o .

FLOOD HYDROGRAPH PACKAGE
1998

JUN
VERSION 4.1

RUN DATE 18APR14 TIME

* %

(HEC-1) = * U.S. ARMY CORPS OF ENGINEERS
* * HYDROLOGIC ENGINEERING CENTER
* # 609 SECOND STREET ®
* * DAVIS, CALIFORNIA 95616 %
14:25:06 f i (916) 756-1104 *

24

I0

iT

P

JR

OUTPUT CONTR
IPRNT
IPLOT
QSCAL

HYDROGRAPH T.
NMIN

IDATE
ITIME
NQ
NDDATE
NDTIME
ICENT

COMPUTATIO
TOTAL

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION
LENGTH, ELEVAT.
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN O
NPLAN

MULTI-RATIO
RATIOS O
1.00

A R T B St e L P L e S e R e s RERREEEXE

SLATER HANIFAN GROUP

CITY OF LAS VEGAS

BRENT LANE DRAINAGE SYSTEM AND TRAIL

ULTIMATE CONDITION - REGIONAL ANALYSIS (100-YR STORM)

RETURN PERIOD ------- 100-YEAR
DISTRIBUTION - - 6-HOUR SDN3
PROJECT NO. - CLV1401-000
FILENAME -- - ULTREG-100.H1
DATE —----- ---- 04/11/14

MODELED BY ----------= AJH

SIX HOUR DEPTH-AREA REDUCTION FACTORS
DRAINAGE AREA (SQ.MI.) DARF
9

0.0-0.5 0.99
0.5-1.0 0.98
1.0-2.0 0.95
2.0-4.0 0.92
4.0-6.0 0.91
6.0-8.0 0.89

OL VARIABLES
5 PRINT CONTROL

0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE
IME DATA
MINUTES IN COMPUTATION INTERVAL
1 STARTING DATE

0
0000 STARTING TIME
300 NUMBER OF HYDROGRAPH ORDINATES
2 0 ENDING DATE
0055 ENDING TIME
19 CENTURY MARK

N INTERVAL .08 HOURS
TIME BASE 24.92 HOURS

SQUARE MILES
DEPTH INCHES

ION FEET

CUBIC FEET PER SECOND

ACRE-FEET

ACRES

DEGREES FAHRENHEIT
PTION

1 NUMBER OF PLANS

OPTION

F PRECIPITATION
98 .95

.92 91 .89
Page 5



ULTREG-100.

ouT

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

OPERATION STATION

HYDROGRAPH AT
+ BAS9U

ROUTED TO
+ RBAS9U

HYDROGRAPH AT
+ BAS1U

DIVERSION TO
+ DIRONM

HYDROGRAPH AT
+

DBAS1U
2 COMBINED AT
+ CBAS1DUM
DIVERSION TO
+ NORTH
HYDROGRAPH AT
+ DOHARE
ROUTED TO
+ RDOHARE
HYDROGRAPH AT
+ BAS3U
HYDROGRAPH AT
+ RETNORTH
DIVERSION TO
+ NORTH2
HYDROGRAPH AT
+ DLOGC
ROUTED TO
+ RDLOGC
HYDROGRAPH AT
+ BAS10U
2 COMBINED AT
+ CcP-Al
ROUTED TO
+ RCP-ALl
3 COMBINED AT
+ CP-A2
ROUTED TO
+ RCP-A2
HYDROGRAPH AT
+ RETDIRON
ROUTED TO
+ RDIRONM
HYDROGRAPH AT
+ BAS4U
3 COMBINED AT
+ cP-B
ROUTED TO
+ RCP-B

AREA

.10

.10

.35

.35

«35

.45

.45

.45

.45

13

.00

.00

.00

.00

.13

+13

.13

.70

.70

.00

.00

.14

.84

.84

FLOWS IN CUBIC FEET PER SECOND,

PLAN

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2 RATIO 3
1.00

136.
3.58

128.
3.75

489.
3.58

118.
3.33

371.
3.58

461.
3.58

414.
3.58

47.
3.33

49.
3.50

126.
3.67

414.
3.58

227.
3.58

187.
3.50

187.
3.75

178.
3.58

365.
3.58

357.
3.67

531.
3.67

518.
3.67

118.
3.33

119.
3.58

156.
3.58

787.
3.67

7L,
3.67

.98

132.
3.58

124.
3.75

476.
3.58

118.
3.33

358.
3.58

444,
3.58

397.
3.58

47.
3.33

51.
3.50

122.
3.67

397.
3.58

210.
3.58

187.
3.50

187.
3.58

173.
3.58

360.
3.58

352.
3.67

517.
3.67

508.
3.75

118.
3.33

119.
3.58

151.
3.58

769.
3.67

754.
3.67

Page 6

.95

127.
3.58

124.
3.75

456.
3.58

118.
3.33

338.
3.58

419.
3.58

372.
3.58

47.
3.33
51.

3.50

116.
3.67

372.
3.58

185.
3.58

187.
3.50

188.
3.58

166.
3.58

354.
3.58

350.
3.67

515.
3.67

497.
3.67

118.
3.33

118.
3.58

144,
3.58

755.
3.67

735.
3.67

AREA IN SQUARE MILES

RATIO 4 RATIO 5 RATIO 6
.92 .91 .89

121.
3.58

119.
3.75

436.
3.58

118.
3.33

318.
3.58

394.
3.58

347.
3.58

47.
3.33

50.
3.50

110.
3.67

347.
3.58

160.
3.58

187.
3.50

188.
3.58

159.
3.58

347.
3.58

349.
3.67

506.
3.67

484.
3.67

118.
3.33

118.
3.67

137.
3.58

735.
3.67

717.
3.75

119.
3.58

112.
3.75

429.
3.58

118.
3.33

311.
3.58

385.
3.58

338.
3.58

47.
3.33

52.
3.50

108.
3.67

338.
3.58

151.
3.58

187.
3.50

189.
3.58

157.
3.58

345.
3.58

346.
3.67

501.
3.67

481.
3.75

118.
3.33

118.
3.50

134.
3.58

729.
3.67

713.
3575

115.
3.58

113.
3.75

415.
3.58

118.
3.33

297.
3.58

369.
3.58

322.
3.58

47.
3.42

55.
3.50

104.
3.67

322.
3.58

135.
3.58

187.
3.50

187.
3.75

152,
3.58

338.
3.58

330.
3.75

482.
3.67

470.
3.75

118.
3.33

120.
3.50

130.
3.58

704.
3.67

695.
3.75



ULTREG-100.0UT
HYDROGRAPH AT
+

BAS2U .15 1 FLOwW 263. 257. 248. 240. 237. 231.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
DIVERSION TO
+ SOUTH .15 1 FLOW 85. 79. 70. 62. 59. 53.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT
+ DBRENT .15 1 FLOW 178. 178. 178. 178. 178. 178.
TIME 3.42 3.42 3.50 3.50 3.50 3.50
ROUTED TO
+ RDBRENT +15 1 FLOW 180. 181. 179. 179. 179. 179.
TIME 3.50 3.50 3.58 3.58 3.58 3.58
HYDROGRAPH AT
+ BASS5U .09 1 FLOW 133. 130. 125. 121. 119. 116.
TIME 3.58 3.58 3.58 3.58 3.58 3.58
3 COMBINED AT
+ cpP-¢ 1.07 1 FLOW 1072. 1050. 1023. 995. 988. 954.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
ROUTED TO
+ RCP-C 1.07 1 FLOW 1059. 1037. 1008. 979. 973. 938.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
HYDROGRAPH AT
+ BAS7U .19 1 FLOW 190. 184. 175. 166. 163. 157.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
2 COMBINED AT
+ CP-E 1.27 1 FLOwW 1249. 1221. 1183. 1144. 1135. 1094.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
ROUTED TO
+ RCP-E 1.27 1 FLOW 1233. 1203. 1165. 1127. 1117. 1076.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
HYDROGRAPH AT
+ BAS6U .17 1 FLOW 126. 121. 114. 107. 104. 100.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
ROUTED TO
+ RBAS6U .17 1 FLOW 126. 121. 114. 105. 103. 98.
TIME 3.75 3.75 373 3.75 3.83 3.83
HYDROGRAPH AT
+ BAS8U .11 1 FLOW 104. 101. 96. 91. 89. 86.
TIME 3.67 3.67 3.67 3.67 3.67 3.67
2 COMBINED AT
+ CP-F .28 1 FLOW 223. 215. 203. 190. 186. 178.
TIME 3.75 3..725 3.75 3.75 3.75 3.75
2 COMBINED AT
+ CP-G 1.55 1 FLOW 1443. 1405. 1354. 1304. 1290. 1247.
TIME 3.67 3.67 3.67 3.67 3.67 3.75

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK  TIME TO VOLUME
PEAK PEAK
(MIN) (CFs) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

FOR PLAN = 1 RATIO= .00
RBASOU MANE 4.75 131.71 223.25 1.66 5.00 127.84 225.00 1.66

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8581E+01 EXCESS= .0000E+00 OUTFLOW= .8593E+01 BASIN STORAGE= .2579E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RBAS9U MANE 4.75 127.94 223.25 1.61

o

.00 124.32 225.00 1.61

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8324E+01 EXCESS= .0000E+00 OUTFLOW= .8335E+01 BASIN STORAGE= .2545E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RBAS9U MANE 5.00 124.37 225.00 1.54

wl

.00 124.37 225.00 1.54

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7945E+01 EXCESS= .0000E+00 OUTFLOW= .7956E+01 BASIN STORAGE= .2172E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RBAS9U MANE 5.00 118.88 225.00 1.47

v

.00 118.88 225.00 1.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7563E+01 EXCESS= .0000E+00 OUTFLOW= .7574E+01 BASIN STORAGE= .2127E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RBAS9U MANE 4.75 114.71 223.25 1.44

w

.00 111.96 225.00 1.44

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7432E+01 EXCESS= .0000E+00 OUTFLOW= .7442E+01 BASIN STORAGE= .2422E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RBAS9U MANE 5.00 113.37 225.00 1.39 5.00 113.37 225.00 1.39
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CONTINUITY SUMMARY

FOR PLAN
RDOHARE

CONTINUITY SUMMARY

FOR PLAN
RDOHARE

CONTINUITY SUMMARY

FOR PLAN
RDOHARE

CONTINUITY SUMMARY

FOR PLAN
RDOHARE

CONTINUITY SUMMARY

FOR PLAN
RDOHARE

CONTINUITY SUMMARY

FOR PLAN
RDOHARE

CONTINUITY SUMMARY

FOR PLAN
RDLOGC

FOR PLAN
RDLOGC

FOR PLAN
RDLOGC

FOR PLAN
RDLOGC

FOR PLAN
RDLOGC

FOR PLAN
RDLOGC

FOR PLAN
RCP-ALl

CONTINUITY SUMMARY

FOR PLAN
RCP-Al

CONTINUITY SUMMARY

FOR PLAN
RCP-Al

CONTINUITY SUMMARY

FOR PLAN
RCP-ALl

CONTINUITY SUMMARY

FOR PLAN

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00
4.50

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.75

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

.00
4.50

=1 RATIO=
MANE

(AC-FT) - INFLOW=

.00
4.00

=1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.75

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE «75
=1 RATIO= .00
MANE .75
=1 RATIO= .00
MANE +75
=1 RATIO= .00
MANE o5
=1 RATIO= .00
MANE S
=1 RATIO= .00
MANE .50
=1 RATIO= .00
MANE 4.01

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00
4.02

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00
4.04

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00
4.06

(AC-FT) - INFLOW=

=1 RATIO= .00

.7184E+01 EXCESS=

56.21

.6739E+01 EXCESS=

54.99

.6637E+01 EXCESS=

55.68

.6466E+01 EXCESS=

56.64

.6305E+01 EXCESS=

56.94 212

.6295E+01 EXCESS=

54.76

.6103E+01 EXCESS=

188.11 216.
188.26 216.
188.43 216.
189.13 215.
189.87 215.
190.66 215.
360.97 216.

.2140E+02 EXCESS=

362.90

.2087E+02 EXCESS=

355.66

.2015E+02 EXCESS=

349.37

.1926E+02 EXCESS=

211.

213.

212.

214

210.

217.

218.

219,

ULTREG-100.0UT

.0000E+00 OUTFLOW=

50 .28
.0000E+00 OUTFLOW=
75 .28
.0000E+00 OUTFLOW=
50 27
.0000E+00 OUTFLOW=
50 .26
.0000E+00 OUTFLOW=
.00 .26
.0000E+00 OUTFLOW=
00 .26
.0000E+00 OUTFLOW=
00 -1.00
00 -1.00
00 -1.00
25 -1.00
25 -1.00
50 -1.00
53 3.10
.0000E+00 OUTFLOW=
20 3.02
.0000E+00 OUTFLOW=
21 2.92
.0000E+00 OUTFLOW=
23 2.79
.0000E+00 OUTFLOW=
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v

v

v

v

v

v

[

.7195E+01 BASIN STORAGE=
.00 49.48 210.00
.6744E+01 BASIN STORAGE=
.00 50.59 210.00
.6644E+01 BASIN STORAGE=
.00 51.00 210.00
.6473E+01 BASIN STORAGE=
.00 49.57 210.00
.6311E+01 BASIN STORAGE=
.00 51.80 210.00
.6300E+01 BASIN STORAGE=
.00 54.76 210.00
.6109E+01 BASIN STORAGE=
.00 187.15 225.00
.00 187.35 215.00
.00 187.75 215.00
.00 188.26 215.00
.00 188.56 215.00
.00 187.07 225.00
.00 357.33 220.00
.2141E+02 BASIN STORAGE=
.00 352.01 220.00
.2087E+02 BASIN STORAGE=
.00 350.38 220.00
.2016E+02 BASIN STORAGE=
.00 348.54 220.00

.1927E+02 BASIN STORAGE=

.2081E-02 PERCENT

.1160E-02 PERCENT

.1103E-02 PERCENT

.1040E-02 PERCENT

.1187E-02 PERCENT

.1127E-02 PERCENT

.1290E-02 PERCENT

ERROR=

.28

ERROR=

.28

ERROR=

s 27

ERROR=

.26

ERROR=

.26

ERROR=

.26

ERROR=

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

3.10

.9052E-03 PERCENT ERROR=

3.01

.1215-02 PERCENT ERROR=

2.91

.9499e-03 PERCENT ERROR=

2.80

.1179e-02 PERCENT ERROR=



RCP-AL

CONTINUITY SUMMARY

FOR PLAN
RCP-AL

CONTINUITY SUMMARY

FOR PLAN
RCP-A2

CONTINUITY SUMMARY

FOR PLAN
RCP-A2

CONTINUITY SUMMARY

FOR PLAN
RCP-A2

CONTINUITY SUMMARY

FOR PLAN
RCP-A2

CONTINUITY SUMMARY

FOR PLAN
RCP-A2

CONTINUITY SUMMARY

FOR PLAN
RCP-A2

CONTINUITY SUMMARY

FOR PLAN
RDIRONM

FOR PLAN
RDIRONM

FOR PLAN
RDIRONM

FOR PLAN
RDIRONM

FOR PLAN
RDIRONM

FOR PLAN
RDIRONM

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

MANE 4.07
(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.09

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.34

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.35

(AC-FT) - INFLOW=

= 1 RATIO= .00
MANE 1.35

(AC-FT) - INFLOW=

= 1 RATIO= .00
MANE 1.36

(AC-FT) - INFLOW=

.00
1.37

= 1 RATIO=
MANE
(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.39

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.75
=1 RATIO= .00
MANE 3.75
=1 RATIO= .00
MANE 3.75
=1 RATIO= .00
MANE 3.75
=1 RATIO= .00
MANE 3.75
=1 RATIO= .00
MANE 4.00
=1 RATIO= .00
MANE 1.17

(AC-FT) - INFLOW=

= 1 RATIO= .00
MANE 1.18

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.19

(AC-FT) - INFLOW=

346.17

.1899E+02 EXCESS=

338.09

.1824E+02 EXCESS=

526.00

.3720E+02 EXCESS=

514.30

.3619E+02 EXCESS=

508.54

.3486E+02 EXCESS=

498.65

.3352E+02 EXCESS=

496.53

.3309E+02 EXCESS=

476.93

.3183E+02 EXCESS=

120.34 213.
119.84 213.
119.08 213.
118.86 206.
118.86 206.
122.41 208.
781.25 221.

.6843E+02 EXCESS=

765.07

.6669E+02 EXCESS=

747.90

.6424E+02 EXCESS=

219.

220.

221.

221.

221.

222.

221.

222

221.

221

ULTREG-100.0UT
2.75 .

56 5.00 345.66
.0000E+00 OUTFLOW= .1899E+02 BASIN
64 2.64 5.00 330.13
.0000E+00 OUTFLOW= .1824E+02 BASIN
95 .99 5.00 518.02
.0000E+00 OUTFLOW= .3720E+02 BASIN
66 .96 5.00 508.05
.0000E+00 OUTFLOW= .3619E+02 BASIN
89 .93 5.00 496.75
.0000E+00 OUTFLOW= .3486E+02 BASIN
14 .89 5.00 484.23
.0000E+00 OUTFLOW= .3352E+02 BASIN
59 .88 5.00 481.39
.0000E+00 OUTFLOW= .3309E+02 BASIN
37 .85 5.00 469.60
.0000E+00 OUTFLOW= .3183E+02 BASIN
75 -1.00 5.00 118.98
75 -1.00 5.00 118.76
75 -1.00 5.00 118.42
25 -1.00 5.00 118.09
25 -1.00 5.00 118.19
00 -1.00 5.00 119.95
58 1.53 5.00 771.16
.0000E+00 OUTFLOW= .6843E+02 BASIN
29 1.49 5.00 754.08
.0000E+00 OUTFLOW= .6669E+02 BASIN
78 1.43 5.00 734.64
.0000E+00 OUTFLOW= .6423E+02 BASIN
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220.00

STORAGE=

225.00

STORAGE=

220.00

STORAGE=

225.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

215.00

215.00

215.00

220.00

210.00

210.00

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

2.76

.1070E-02 PERCENT

2.65

.8596E-03 PERCENT

.99

.1874E-02 PERCENT

.96

.1869E-02 PERCENT

.93

.2006E-02 PERCENT

.89

.1829E-02 PERCENT

.88

.1994E-02 PERCENT

.85

.1845E-02 PERCENT

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

1.53

.1901E-02 PERCENT

1.49

.1937E-02 PERCENT

1.43

.2038E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

.0



FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RCP-B

CONTINUITY SUMMARY

FOR PLAN
RDBRENT

CONTINUITY SUMMARY

FOR PLAN
RDBRENT

CONTINUITY SUMMARY

FOR PLAN
RDBRENT

CONTINUITY SUMMARY

FOR PLAN
RDBRENT

CONTINUITY SUMMARY

FOR PLAN
RDBRENT

CONTINUITY SUMMARY

FOR PLAN
RDBRENT

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN
RCP-C

CONTINUITY SUMMARY

FOR PLAN

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00
1.2
(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .8

(AC-FT) - INFLOW=

= 1 RATIO= .00

MANE
(AC-FT) - INFLOW=

=1 RATIO= .00

MANE
(AC-FT) - INFLOW=

1 RATIO= .00
MANE +9

(AC-FT) - INFLOW=

RATIO= .00

=1
MANE
(AC-FT) - INFLOW=

=1 RATIO= .00

1.20

1.23

2.33

2.33

2.33

2.33

2.33

2.33

.88

9

.90

.91

1

.93

729.98

.6180E+02 EXCESS=

724.80

.6101E+02 EXCESS=

700.16

.5905E+02 EXCESS=

180.88

.1513E+02 EXCESS=

180.97

.1485E+02 EXCESS=

179.58

.1439E+02 EXCESS=

179.74

.1393E+02 EXCESS=

179.79

.1377E+02 EXCESS=

179.90

.1346E+02 EXCESS=

1070.09

.9354E+02 EXCESS=

1047.72

.9127E+02 EXCESS=

1018.74

.8797E+02 EXCESS=

990.26

.8469E+02 EXCESS=

985.95

.8364E+02 EXCESS=

950.23

.8111E+02 EXCESS=

221.

221.

221.

209.

209.

214.

214.

214.

214.

220.

221.

220.

221.

221,

221.

ULTREG-100.0UT

68 1.38 5

.0000E+00 OUTFLOW=

22 1.36 5

.0000E+00 OUTFLOW=

94 1.32

v

.0000E+00 OUTFLOW=

81 1.96

v

.0000E+00 OUTFLOW=

81

.0000E+00 OUTFLOW=

47 1.86

wi

.0000E+00 OUTFLOW=

47 1.80

v

.0000E+00 OUTFLOW=

47 1.78

V]

.0000E+00 OUTFLOW=

47 1.74 5

.0000E+00 OUTFLOW=

97 1.63

[v]

.0000E+00 OUTFLOW=

04 1.59

wi

.0000E+00 OUTFLOW=

65 1.54

v

.0000E+00 OUTFLOW=

35 1.48

v

.0000E+00 OUTFLOW=

04 1.46

wvi

.0000E+00 OUTFLOW=

41 1.

.0000E+00 OUTFLOW=
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.92 5.

42 5.

.00 717.32

.6179E+02 BASIN

.00 713.04

.6101E+02 BASIN

.00 694.61

.5905E+02 BASIN

.00 180.45

.1514E+02 BASIN

00 180.53

.1485E+02 BASIN

.00 178.79

.1440E+02 BASIN

.00 178.81

.1393E+02 BASIN

.00 178.81

.1378E+02 BASIN

.00 178.82

.1347E+02 BASIN

.00  1059.39

.9354E+02 BASIN

.00 1036.90

.9127E+02 BASIN

.00 1008.18

.8798E+02 BASIN

.00 978.90

.8470E+02 BASIN

.00 972.92

.8365E+02 BASIN

00 937.86

.8111E+02 BASIN

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

210.00

STORAGE=

210.00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

215.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

1.38

.1887E-02 PERCENT

1.36

.2029e-02 PERCENT

1.32

.1877E-02 PERCENT

1.96

.4379E-03 PERCENT

1.92

.4315E-03 PERCENT

1.86

.6080E-03 PERCENT

1.80

.5940E-03 PERCENT

1.78

.5892E-03 PERCENT

1.74

.5797E-03 PERCENT

1.64

.1769E-02 PERCENT

1.60

.1663E-02 PERCENT

1.54

.1723E-02 PERCENT

1.48

.1585E-02 PERCENT

1.46

.1746E-02 PERCENT

1.42

.1646E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



RCP-E

CONTINUITY SUMMARY

FOR PLAN
RCP-E

CONTINUITY SUMMARY

FOR PLAN
RCP-E

CONTINUITY SUMMARY

FOR PLAN
RCP-E

CONTINUITY SUMMARY

FOR PLAN
RCP-E

CONTINUITY SUMMARY

FOR PLAN
RCP-E

CONTINUITY SUMMARY

FOR PLAN
RBAS6U

CONTINUITY SUMMARY

FOR PLAN
RBAS6U

CONTINUITY SUMMARY

FOR PLAN
RBAS6U

CONTINUITY SUMMARY

FOR PLAN
RBAS6U

CONTINUITY SUMMARY

FOR PLAN
RBAS6U

CONTINUITY SUMMARY

FOR PLAN
RBAS6U

CONTINUITY SUMMARY

MANE +8
(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00
(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .8

(AC-FT) - INFLOW= .

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

#%% NORMAL END OF HEC-1 %%

4

85

.86

.87

.88

9

5.00

5.00

5.00

4.50

4.50

4.50

1247.48

.1074E+03 EXCESS=

1217.39

.1047E+03 EXCESS=

1178.38

.1007E+03 EXCESS=

1143.14

.9676E+02 EXCESS=

1131.09

.9548E+02 EXCESS=

1092.49

9250E+02 EXCESS=

125.92 225

.9381E+01 EXCESS=

121.00 225

.9027E+01 EXCESS=

113.67 225

.8503E+01 EXCESS=

106.02

.7997E+01 EXCESS=

103.82

.7827E+01 EXCESS=

99.43

.7489E+01 EXCESS=

220.

221.

221.

220.

221.

221.

.00 1.

.00 1.

.00

229.

229.

229.

82 5

.0000E+00 OUTFLOW=

17 1.

V]

55

.0000E+00 OUTFLOW=

39 1.49

%]

.0000E+00 OUTFLOW=

84

V]

1.43

.0000E+00 OUTFLOW=

54 .41

%]

.0000E+00 OUTFLOW=

28 1.37

[v]

.0000E+00 OUTFLOW=

04

wi

.0000E+00 OUTFLOW=

00

wi

.0000E+00 OUTFLOW=

%

.94

.0000E+00 OUTFLOW=

50

V.1

.89

.0000E+00 OUTFLOW=

50

[V}

.87

.0000E+00 OUTFLOW=

50

.0000E+00 OUTFLOW=
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ULTREG-100.0UT
1.59

.83 5.

.00 1233.43

.1074E+03 BASIN

.00  1203.20

.1047E+03 BASIN

.00 1164.54

.1007E+03 BASIN

.00 1127.40

.9676E+02 BASIN

.00 1116.97

.9548E+02 BASIN

.00 1076.02

.9250E+02 BASIN

.00 125.92

.9386E+01 BASIN

.00 121.00

.9032E+01 BASIN

.00 113.67

.8508E+01 BASIN

.00 104.99

.8001E+01 BASIN

.00 102.76

.7831E+01 BASIN

00 98.44

.7493E+01 BASIN

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

1.59

.1626E-02 PERCENT

1.55

.1630E-02 PERCENT

1.49

.1667E-02 PERCENT

1.43

.1605E-02 PERCENT

1.41

.1652E-02 PERCENT

1.37

.1654E-02 PERCENT

1.04

.1234E-02 PERCENT

1.00

.1210E-02 PERCENT

194

.1175e-02 PERCENT

.89

.1407e-02 PERCENT

.87

.1391E-02 PERCENT

.83

.1361E-02 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



Local Analysis — Ultimate Conditions HEC-1 Model




s *3 :"n"u.ﬁnnnnuunnnununﬂ RRRRARERAS
FLOOD HYDROGRAPH PACKAGE (HEC-1) & - U.S. ARMY CORPS OF ENGINEERS
JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
VERSION 4.1 * %* 609 SECOND STREET
* % DAVIS, CALIFORNIA 95616
RUN DATE  18APR14 TIME 14:24:52 * ® (916) 756-1104

*
%

ULTLOC.OUuT

P

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND
THE DEFINITION OF -AMSKK- ON RM-CARD WAS

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

-RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
LINE ID...uuns 1o.o..e. P s vsians &issaean 5% ¢ waven [ T ¢ auimans 8 & v 9iiuwwn 10
*DIAGRAM
FREE f*AN

1 D SLATER HANIFAN GROUP

2 ID CITY OF LAS VEGAS

3 D BRENT LANE DRAINAGE SYSTEM AND TRAIL

4 ID ULTIMATE CONDITION - LOCAL ANALYSIS

5 D

6 ID RETURN PERIOD ------- 100 & 10-YEAR

7 D DISTRIBUTION - 6-HOUR SDN3

8 D PROJECT NO. - CLV1401-000

9 D FILENAME - - ULTLOC.H1

10 D DATE ------- --- 04/13/14
11 D MODELED BY ---------- AJH
12 D
13 D SIX HOUR DEPTH-AREA REDUCTION FACTORS

14 h) DRAINAGE AREA (MIA2) DARF

15 D 100-YR 1.00

16 ip 10-YR 0.57

17 iDp

18 IiT 5 0 0 300

19 10 5 0 0

20 IN 5 0 0

21 JR PREC 1.00 0.57

22 KK Locl

23 KM AREA  36.49 AC

24 PB 277

25 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
26 pC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
27 pC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 pC  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 PC  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
30 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
32 PC  0.998 0.999 1

33 BA .0570

34 LS 0 83.8

35 uo 0.192

36 KK LOC2

37 KM AREA  10.21 AC

38 BA .0160

39 LS 84.8
40 upo 0.095
41 KK Loc3

42 KM AREA 6.31 AC
43 BA  .0099

44 LS 0 84.9

45 ub 0.145

HEC-1 INPUT PAGE 2
LINE ID cvses v v looon.. 2000 [ 4.0 Sk imnna 3 (Pl Tswwmnmas 8. caivin Qs v 10

46 KK Loc4
47 KM AREA  13.42 AC

48 BA .0210

49 LS 0 82.7

50 up 0.137

51 KK LOCS

52 KM AREA 34.41 AC

Page 1




ULTLOC.OUT

.0538
0 83.8
0.198
CcPl
COMBINES LOC4 AND LOCS5
2
LOC6
AREA 1.84 AC
.0029
0 98.0
0.130
Loc7
AREA 1.87 AC
.0029
0 98.0
0.071
Loc8
AREA  15.94 AC
.0249
0 83.3
0.164
LOC9
AREA 18.21 AC
.0285
0 85.7
0.109
Locl0
AREA 15.64 AC
.0244
0 88.0
0.130

SCHEMATIC DIAGRAM OF STREAM NETWORK

(--->) DIVERSION OR PUMP FLOW
(<---) RETURN OF DIVERTED OR PUMPED FLOW

Loc3

53 BA
54 LS
55 up
56 KK
57 KM
58 HC
59 KK
60 KM
61 BA
62 LS
63 up
64 KK
65 KM
66 BA
67 LS
68 up
69 KK
70 KM
71 BA
72 LS
73 up
74 KK
75 KM
76 BA
77 LS
78 ub
79 KK
80 KM
81 BA
82 LS
83 ub
84 2z
INPUT
LINE (V) ROUTING

NO. (.) CONNECTOR

22 Locl

36 Loc2

41

46

51

56

59

64

69

74

79

OMPUTED AT THIS LOCATION

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

E

*

RUN DATE

B

18APR14 TIME 14:24:52

(HEC-1)

SLATER HANIFAN GROUP

CITY OF LAS VEGAS

BRENT LANE DRAINAGE SYSTEM AND TRAIL
ULTIMATE CONDITION - LOCAL ANALYSIS

RETURN PERIOD
DISTRIBUTION

100 & 10-YEAR
6-HOUR SDN3

Page 2

Loc7

Loc8

Loc10

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

Mo N % % % %

s



ULTLOC.OUT

PROJECT NO. —----===--= CLV1401-000
FILENAME - -- ULTLOC.H1
DATE =—=r=- --- 04/13/14
MODELED BY ---------- AJH

SIX HOUR DEPTH-AREA REDUCTION FACTORS
DRAINAGE AREA (MIA2) DARF

100-YR 1.00
10-YR 0.57
19 10 OUTPUT CONTROL VARIABLES
IPRN 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE i L 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .57
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .57
HYDROGRAPH AT
+ Locl .06 1  FLOW 58. 20.
TIME 3.58 3.67
HYDROGRAPH AT
+ Loc2 .02 1 FLOw 21. 75
TIME 3.50 3.50
HYDROGRAPH AT
+ Loc3 .01 1 FLOW 12. 4.
TIME 3.58 3.58
HYDROGRAPH AT
+ Loc4 .02 1 FLOW 23. 8.
TIME 3.58 3.58
HYDROGRAPH AT
+ LOCS .05 1  FLOow 53. 19.
TIME 3.58 3.67
2 COMBINED AT
+ cpPl .07 1 FLOW 77. 25.
TIME 3.58 3.58
HYDROGRAPH AT
+ LOC6 .00 1 FLOW 5. 3
TIME 3.58 3.58
HYDROGRAPH AT
+ Loc7 .00 1 FLOW 6. 4.
TIME 3.50 3.50
HYDROGRAPH AT
+ Loc8 .02 1 FLOW 27. 9
TIME 3.58 3.58
HYDROGRAPH AT
+ Loc9 .03 1 FLOW 36. 14.
TIME 3.58 3.58
HYDROGRAPH AT
+ Loc10 .02 1  FLOwW 34. 14.
TIME 3.58 3.58

#%% NORMAL END OF HEC-1 %%

page 3



APPENDIX C

Hydraulic Analysis



Mainline Drainage System — Alternative A
& Associated Tule Springs Crossing Collection Options




Mainline - Alternative A - Segment 1&2 - RCB at 2.3%
Worksheet for Rectangular Channel

Project Description

Worksheet Mainline - Alternative A - Segment 1 & 2 - RCB at 2.3%
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.023000 ft/ft

Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 4.45 ft

Flow Area 445 f?

Wetted Perimeter 18.90 ft

Top Width 10.00 ft

Critical Depth 7.58 ft

Critical Slope 0.005710 ft/ft
Velocity 26.59 ft/s
Velocity Head 10.99 ft

Specific Energy 15.44 ft

Froude Number 2.22

Flow Type Supercritical

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1

clv1401 brent lane sd mainline and laterals.fm2
04/25/14 03:45:52 PM © Haestad Methods, Inc.

Slater Hanifan Group

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



Mainline - Alternative A - Segment 3A - Open Channel at 1.5%
Worksheet for Trapezoidal Channel

Project Description

Worksheet Mainline - Alternative A - Segment 3A - Open Channel at 1.5%
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft

Left Side Slope 2.00 H:V

Right Side Slope 2.00 H:V
Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 3.38 ft

Flow Area 56.7 ft?

Wetted Perimeter 25.12 ft

Top Width 23.53 ft

Critical Depth 5.36 ft

Critical Slope 0.002387 ft/ft
Velocity 20.87 ft/s
Velocity Head 6.77 ft

Specific Energy 10.15 ft

Froude Number 2.37

Flow Type

Supercritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:46:21 PM © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]

Page 1 of 1



Mainline - Alternative A - Segment 3B - Open Channel at 1.5%
Worksheet for Trapezoidal Channel

Project Description

Worksheet Mainline - Alternative A - Segment 3B - Open Channel at 1.5%
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft

Left Side Slope 2.00 H:V

Right Side Slope 2.00 H:V
Bottom Width 10.00 ft

Discharge 1,354.00 cfs

Results

Depth 3.62 ft

Flow Area 62.5 ft?

Wetted Perimeter 26.21 ft

Top Width 24.50 ft

Critical Depth 5.74 ft

Critical Slope 0.002346 ft/ft
Velocity 21.66 ft/s
Velocity Head 7.29 ft

Specific Energy 10.91 ft

Froude Number 2.39

Flow Type Supercritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:50:57 PM © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]

Page 1 of 1
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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Mainline Drainage System — Alternative B

& Associated Tule Springs Crossing Collection Options




Mainline - Alternative B - Segment 1&2 - RCB at 2.3%

Worksheet for Rectangular Channel

Project Description

Worksheet Mainline - Alternative B - Segment 1 & 2 - RCB at 2.3%
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.023000 ft/ft

Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 4.45 ft

Flow Area 445 ft

Wetted Perimeter 18.90 ft

Top Width 10.00 ft

Critical Depth 7.58 ft

Critical Slope 0.005710 ft/ft
Velocity 26.59 ft/s
Velocity Head 10.99 ft

Specific Energy 15.44 ft

Froude Number 222

Flow Type Supercritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:51:48 PM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1



Mainline - Alternative B - Segment 3A - RCB at 1.5%
Worksheet for Rectangular Channel

Project Description

Worksheet Mainline - Alternative B - Segment 3A - RCB at 1.5%
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft

Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 5.22 ft

Flow Area 52.2 ft2

Wetted Perimeter 20.44 ft

Top Width 10.00 ft

Critical Depth 7.58 ft

Critical Slope 0.005710 ft/ft
Velocity 22.67 ft/s
Velocity Head 7.98 ft

Specific Energy 13.20 ft

Froude Number 1.75

Flow Type Superecritical

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1

clv1401 brent lane sd mainline and laterals.fm2
04/25/14 03:52:04 PM © Haestad Methods, Inc.

Slater Hanifan Group

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



Mainline - Alternative B/Tule Springs Crossing Option 1 - Segment 3B - RCB Open Top at 1.5%

Worksheet for Rectangular Channel

Project Description

Worksheet Mainline - Alternative B/Tule Springs Crossing Option 1 - Segment 3B - RCB Open Top at 1.5%
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft

Bottom Width 16.00 ft
Discharge 1,354.00 cfs

Results

Depth 3.95 ft

Flow Area 59.2 ft?

Wetted Perimeter 22.90 ft

Top Width 15.00 ft

Critical Depth 6.33 ft

Critical Slope 0.004007 ft/ft
Velocity 22.86 ft/s
Velocity Head 8.12 ft

Specific Energy 12.07 ft

Froude Number 2.03

Flow Type Supercritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:52:17 PM

© Haestad Methods, Inc.

Slater Hanifan Group

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1



Mainline - Alternative B/Tule Springs Crossing Option 1 - Segment 4A&4B - RCB at 1.5% - Existing

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Mannings Coefficient 0.015
Channel Slope 0.015000 ft/ft
Bottom Width 15.00 ft
Discharge 2,102.00 cfs
Results

Depth 5.39 ft
Flow Area 80.9 ft
Wetted Perimeter 25.78 ft
Top Width 15.00 ft
Critical Depth 8.48 ft
Critical Slope 0.004409 ft/ft
Velocity 26.00 ft/s
Velocity Head 10.50 ft
Specific Energy 15.89 ft
Froude Number 1.97
Flow Type Superecritical

clv1401 brent lane sd mainline and laterals.fm2
© Haestad Methods, Inc.

04/25/14 03:52:30 PM

Worksheet for Rectangular Channel

Slater Hanifan Group

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 2



Mainline - Alternative B/Tule Springs Crossing Option 1 - Segment 4A&4B - RCB at 1.5% - Ultimate

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Mannings Coefficient 0.015
Channel Slope 0.015000 ft/ft
Bottom Width 15.00 ft
Discharge 1,354.00 cfs
Results

Depth 3.95 ft
Flow Area 59.2 ft?
Wetted Perimeter 22.90 ft
Top Width 15.00 ft
Critical Depth 6.33 ft
Critical Slope 0.004007 ft/ft
Velocity 22.86 ft/s
Velocity Head 8.12 ft
Specific Energy 12.07 ft
Froude Number 2.03
Flow Type Supercritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:52:45 PM

© Haestad Methods, Inc.

Worksheet for Rectangular Channel

Slater Hanifan Group

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 2



Mainline - Alternative B/Tule Springs Crossing Option 2 - Segment 3B - RCB at 1.5%

Worksheet for Rectangular Channel

Project Description

Mainline - Alternative B/Tule Springs Crossing Option 2 - Segment 3B - RCB at 1.5%

Worksheet

Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft
Bottom Width 10.00 ft
Discharge 1,183.00 cfs
Results

Depth 5.22 ft

Flow Area 52.2 ft?
Wetted Perimeter 20.44 ft

Top Width 10.00 ft
Critical Depth 7.58 ft
Critical Slope 0.005710 ft/ft
Velocity 22.67 ft/s
Velocity Head 7.98 ft
Specific Energy 13.20 ft
Froude Number 1.75

Flow Type Superecritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:53:00 PM

© Haestad Methods, Inc.

Slater Hanifan Group

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1
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Mainline - Alternative B/Tule Springs Crossing Option 2 - Segment 4B - RCB at 1.5%

Worksheet for Rectangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Mainline - Alternative B/Tule Springs Crossing Option 2 - Segment 4B - RCB at 1.5%

Rectangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Channel Slope

0.015

0.015000 ft/ft

Bottom Width 10.00 ft
Discharge 1,183.00 cfs
Results

Depth 5.22 ft
Flow Area 52.2 ft2
Wetted Perimeter 20.44 ft
Top Width 10.00 ft
Critical Depth 7.58 ft
Critical Slope 0.005710 ft/ft
Velocity 22.67 ft/s
Velocity Head 7.98 ft
Specific Energy 13.20 ft
Froude Number 1.75
Flow Type Supercritical

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:54:40 PM
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Mainline Drainage System — Alternative C

& Associated Tule Springs Crossing Collection Options




Mainline - Alternative C - Segment 1 - RCB at 2.3%
Worksheet for Rectangular Channel

Project Description

Worksheet Mainline - Alternative C - Segment 1 - RCB at 2.3%
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.015

Channel Slope 0.023000 ft/ft

Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 4.45 ft T
Flow Area 445 ft?

Wetted Perimeter 18.90 ft

Top Width 10.00 ft

Critical Depth 7.58 ft

Critical Slope 0.005710 ft/ft

Velocity 26.59 ft/s

Velocity Head 10.99 ft

Specific Energy 15.44 ft

Froude Number 2.22

Flow Type Superecritical

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1
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Mainline - Alternative C - Segment 2 - Open Channel at 2.3%
Worksheet for Trapezoidal Channel

Project Description

Worksheet Mainline - Alternative C - Segment 2 - Open Channel at 2.3%
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.023000 ft/ft

Left Side Slope 2.00 H:V

Right Side Slope 2.00 H:V
Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 3.03 ft

Flow Area 48.6 ft

Wetted Perimeter 23.53 ft

Top Width 22.10 ft

Critical Depth 5.36 ft

Critical Slope 0.002387 ft/ft
Velocity 24.35 ft/s
Velocity Head 9.22 ft

Specific Energy 12.24 ft

Froude Number 2.90

Flow Type Supercritical

Project Engineer: Microsoft
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Mainline - Alternative C - Segment 3A - Open Channel at 1.5%
Worksheet for Trapezoidal Channel

Project Description

Worksheet Mainline - Alternative C - Segment 3A - Open Channel at 1.5%
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft

Left Side Slope 200 H:V

Right Side Slope 200 H:V
Bottom Width 10.00 ft

Discharge 1,183.00 cfs

Results

Depth 3.38 ft

Flow Area 56.7 ft?

Wetted Perimeter 25.12 ft

Top Width 23.53 ft

Critical Depth 5.36 ft

Critical Slope 0.002387 ft/ft
Velocity 20.87 ft/s
Velocity Head 6.77 ft

Specific Energy 10.15 ft

Froude Number 2.37

Flow Type Supercritical

. © Haestad Methods, Inc.

clv1401 brent lane sd mainline and laterals.fm2
04/25/14 03:55:24 PM

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]

Page 1 of 1



Mainline - Alternative C - Segment 3B - Open Channel at 1.5%
Worksheet for Trapezoidal Channel

Project Description

Worksheet Mainline - Alternative C - Segment 3B - Open Channel at 1.5%
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.015

Channel Slope 0.015000 ft/ft

Left Side Slope 2.00 H:V

Right Side Slope 2.00 H:V
Bottom Width 10.00 ft

Discharge 1,354.00 cfs

Results

Depth 3.62 ft

Flow Area 62.5 ft?

Wetted Perimeter 26.21 ft

Top Width 24.50 ft

Critical Depth 5.74 ft

Critical Slope 0.002346 ft/ft
Velocity 21.66 ft/s
Velocity Head 7.29 ft

Specific Energy 10.91 ft

Froude Number 2.39

Flow Type Supercritical

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1
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Street Flow Computations




1-E Durango Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 1-E Durango Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.50 %

Discharge 5.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.013
Water Surface Elevation 0.37 ft
Elevation Range 0.00 to 1.03
Flow Area 1.5 ft*
Wetted Perimeter 11.98 ft
Top Width 11.56 ft
Actual Depth 0.37 ft
Critical Elevation 0.43 ft
Critical Slope 0.50 %
Velocity 3.40 ft/s
Velocity Head 0.18 ft
Specific Energy 0.55 ft
Froude Number 1.68
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+50.00 0.016

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 1.03

Notes:

east half of Durango, north of Brent
Q = 5 cfs (estimated)

f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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1-E Durango Half-Street Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

1-E Durango Half-Street Section (100-Year)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 1.50 %
Water Surface Elevation 0.37 ft
Elevation Range 0.00 to 1.03
Discharge 5.00 cfs
1.20
1.00 —
l/
= /
0.40 /,/
0.20 —
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

f:\...\calc\clv1401 brent lane street sections.fm2
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1-W Durango Half-Street Section (10-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 1-W Durango Half-Street Section (10-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.50 %

Discharge 20.00 cfs

Options

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

Mannings Coefficient . 0.015

Water Surface Elevation 0.58 ft

Elevation Range 0.00to 1.03

Flow Area 5.1 ft?

Wetted Perimeter 26.65 ft

Top Width 26.12 ft

Actual Depth 0.58 ft

Critical Elevation 0.65 ft

Critical Slope . 057 %

Velocity 3.94 ft/s

Velocity Head 0.24 ft

Specific Energy 0.82 ft

Froude Number 1.57

Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+50.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation
(ft) (t)
0+50.00 1.03
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.48
0+95.00 0.50
1+00.00 0.60
Notes:
west half of Durango, north of Brent
Q=LOCH1
f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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1-W Durango Half-Street Section (10-Year)
Cross Section for Irregular Channel

Project Description

Worksheet 1-W Durango Half-Street Section (10-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.50 %
Water Surface Elevation 0.58 ft
Elevation Range 0.00 to 1.03
Discharge 20.00 cfs
1.20
0.80 M
0.60 \\ .
s \\ - ] ‘/ .
0.40 \\
0.20 P~y
0.00
0+50.00 0+55.00 0+60.00 0+65.00 0+70.00 0+75.00 0+80.00 0+85.00 0+90.00 0+95.00 1+00.00
V:10.0B
H:1
NTS
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1-W Durango Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 1-W Durango Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.50 %

Discharge 58.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.015
Water Surface Elevation 0.76 ft
Elevation Range 0.00 to 1.03
Flow Area 11.0 ft?
Wetted Perimeter ' 37.29 ft
Top Width 36.59 ft
Actual Depth 0.76 ft
Critical Elevation 0.90 ft
Critical Slope 0.48 %..
Velocity 5.27 ft/s.
Velocity Head 0.43 ft
Specific Energy 1.19 ft
Froude Number 1.70
Flow Type Superecritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.16180939 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+50.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+50.00 1.03
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.48
0+95.00 0.50
1+00.00 0.60
Notes:
west half of Durango, north of Brent
Q = LOCH1

f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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1-W ‘Durango Half-Street Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet 1-W Durango Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.50 %
Water Surface Elevation 0.76 ft
Elevation Range 0.00 to 1.03
Discharge 58.00 cfs
1.20
1.00 P
\\
0.60 —~——
\\ -
0.20 F—
0.00

0+50.00 0+55.00 0+60.00 0+65.00 0+70.00 0+75.00 0+80.00 0+85.00 0+90.00 0+95.00 1+00.00

V:10.01\,
H: 1

NTS
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2-E Durango Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 2-E Durango Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.50 %

Discharge 5.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.013
Water Surface Elevation 0.37 ft
Elevation Range 0.00 to 1.03
Flow Area 1.5 ft2
Wetted Perimeter 12.01 ft
Top Width 11.59 ft
Actual Depth 0.37 ft
Critical Elevation 0.43 ft
Critical Slope 0.50 %
Velocity 3.38 ft/s
Velocity Head 0.18 ft
Specific Energy 0.55 ft
Froude Number 1.67

Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+50.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation
(ft) (t)
0+50.00 1.03
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.48
0+95.00 0.50
1+00.00 0.60
Notes:
east half of Durango, south of Brent
Q =L0OC6

*10-Year dry lane passes by inspection
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2-E Durango Half-Street Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet 2-E Durango Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 1.50 %
Water Surface Elevation 0.37 ft
Elevation Range 0.00 to 1.03
Discharge 5.00 cfs
1.20
1.00 P
0.80 E—
0.60 \\\
0.40 SR W
0.20 —
0.00
0+50.00 0+55.00 0+60.00 0+65.00 0+70.00 0+75.00 0+80.00 0+85.00 0+90.00 0+95.00 1+00.00
V:10.0B
H:1
NTS
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2-W Durango Half-Street Section (10-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 2-W Durango Half-Street Section (10-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.50 %

Discharge 25.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.015
0.61 ft

0.00 to 1.03

6.0 ft?
29.59 ft
29.05 ft

0.61 ft

0.69 ft

0.55 %
413 fi/s

0.27 ft

0.88 ft

1.60

- Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.1098358e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+50.00 0.016
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 1.03
Notes:
west half of Durango, south of Brent
Q =CP1
f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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2-W Durango Half-Street Section (10-Year)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

2-W Durango Half-Street Section (10-Year)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.50 %
Water Surface Elevation 0.61 ft
Elevation Range 0.00 to 1.03
Discharge 25.00 cfs
1.20
1.00 b
0.80 ]
0.60¢ E —
i // .
0.40 —
//
0.20 =
0.00 )

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.0
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2-W Durango Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 2-W Durango Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.50 %

Discharge 77.00 cfs

Options

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

Mannings Coefficient 0.015

Water Surface Elevation 0.83 ft

Elevation Range 0.00 to 1.03

Flow Area 13.5 ft?

Wetted Perimeter 40.59 ft

Top Width 39.83 ft

Actual Depth 0.83 ft

Critical Elevation 0.99 ft

Critical Slope 0.46 %

Velocity 5.71 ft/s

Velocity Head 0.51 ft

Specific Energy 1.33 ft

Froude Number 1.73

Flow Type ' . " - Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.22664541 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+50.00 0.016

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+50.00 1.03
Notes:
west half of Durango, south of Brent
Q=CP1
f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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2-W Durango Half-Street Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

2-W Durango Half-Street Section (100-Year)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.50 %
Water Surface Elevation 0.83 ft
Elevation Range 0.00 to 1.03
Discharge 77.00 cfs
1.20
1.00 e
//
0.60 -
N 1/
0.40 —
0.20 () l/
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

f:\...\calc\clv1401 brent lane street sections.fm2

04/25/14 04:09:51 PM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

v:1o.oh
H:1
NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



3-N Brent Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 3-N Brent Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.98 %

Discharge 21.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.014
Water Surface Elevation 0.31 ft
Elevation Range 0.00 to 0.43
Flow Area 4.4 ft?
Wetted Perimeter 24.28 ft
Top Width 2413 ft
Actual Depth 0.31 ft
Critical Elevation 0.43 ft
Critical Slope 0.45 %
Velocity 4.80 ft/s
Velocity Head 10.36 ft
Specific Energy 0.67 ft
Froude Number - 1.99
Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.14263274 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+17.00 0.013
0+17.00 0+30.00 0.016

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 0.17
0+08.50 0.00
0+17.00 0.17
0+30.00 0.43
Notes:
north half of Brent, west of Durango
Q=L0C2

f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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3-N Brent Half-Street Section (100-Year)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

3-N Brent Half-Street Section (100-Year)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 1.98 %
Water Surface Elevation 0.31 ft
Elevation Range 0.00 to 0.43
Discharge 21.00 cfs
8:48 —=
0.30 ~ —
010 | ——— —_
0.00 e
0+00.00 0+05.00 0+10.00 -0+15.00 0+20.00 0+25.00 0+30.00
V:10.0B
H:1

f:\...\calc\clv1401 brent lane street sections.fm2

04/25/14 04:13:02 PM © Haestad Methods, Inc.

Slater Hanifan Group
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+1-203-755-1666

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



3-S Brent Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 3-S Brent Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.98 %

Discharge 12.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.014

Water Surface Elevation 0.25 ft

Elevation Range 0.00 t0 0.43

Flow Area 29 ft?

Wetted Perimeter 20.94 ft

Top Width 20.86 ft

Actual Depth 0.25 ft

Critical Elevation 0.33 ft

Critical Slope 047 %

Velocity : 413 ft/s

Velocity Head : 0.26 ft

Specific Energy .0.51 ft B
Froude Number © 195

Flow Type Supercritical

" Calculation Messages:
Water elevation exceeds lowest end station by 0.77219767e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+30.00 0+43.00 0.016
0+43.00 0+60.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+30.00 0.43
0+43.00 0.17
0+51.50 0.00
0+60.00 0.17
Notes:
south half of Brent, west of Durango
Q=LOC3

f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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3-S Brent Half-Street Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

3-S Brent Half-Street Section (100-Year)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 1.98 %
Water Surface Elevation 0.25 ft
Elevation Range 0.00 to 0.43
Discharge 12.00 cfs
84—
. \
0.30 e —
0.20 T I
0.10 e )
0+30.00 0+35.00 0+40.00 0+45.00 0+50.00 0+55.00 0+60.00
V:10.0B
H:1

© Haestad Methods, Inc.

f:\...\calc\clv1401 brent lane street sections.fm2
04/25/14 04:13:38 PM

Slater Hanifan Group
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4-N Brent Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 4-N Brent Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 2.00 %

Discharge 27.00 cfs

Options

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

Mannings Coefficient 0.015

Water Surface Elevation 0.60 ft

Elevation Range 0.00 to 0.63

Flow Area 5.8 ft?

Wetted Perimeter 29.10 ft

Top Width 28.56 ft

Actual Depth 0.60 ft

Critical Elevation 0.70 ft

Critical Slope 0.53 %

Velocity 4.68 ft/s

Velocity Head 0.34 ft

Specific Energy ’ 0.94 ft

Froude Number 1.84

Flow Type Superecritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.12486367e-2 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+30.00 0.016

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
Notes:
north half of Brent, east of Durango
Q=LOC8
f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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4-N Brent Half-Street Section (100-Year)

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

4-N Brent Half-Street Section (100-Year)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 2.00 %
Water Surface Elevation 0.60 ft
Elevation Range 0.00 to 0.63
Discharge 27.00 cfs
0.70 =
0.60¢ e
0.50 i
0.40 e
0.30 —
0.10 e
0.00 .
0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00
V:10.0\
H:1

f:\...\calc\clv1401 brent lane street sections.fm2
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4-S Brent Half-Street Section (100-Year)
Worksheet for Irregular Channel

Project Description

Worksheet 4-S Brent Half-Street Section (100-Year)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 2.00 %

Discharge 6.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.013
Water Surface Elevation 0.38 ft
Elevation Range 0.00 to 0.63
Flow Area 1.5 ft2
Wetted Perimeter 12.23 ft
Top Width 11.80 ft
Actual Depth 0.38 ft
Critical Elevation 0.45 ft
-Critical Slope 0.50 %
Velocity -3.93 f/s
Velocity Head 024 ft
Specific Energy 0.62 ft
. Froude Number . .1.92 ¢ )
Flow Type o Supercritical ’ i
Roughness Segments
Start End ' Mannings
Station Station Coefficient
0+30.00 0+53.00 0.016
0+53.00 0+60.00 0.013
Natural Channel Points
Station Elevation
(ft) (ft)
0+30.00 0.63
0-+53.00 0.17
0+53.00 0.13
0+54.50 0.00
0+54.50 0.48
0+55.00 0.50
0+60.00 0.60
Notes:
south half of Brent, east of Durango
Q= LOC7
f:\...\calc\clv1401 brent lane street sections.fm2 Slater Hanifan Group
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4-S Brent Half-Street Section (100-Year)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

4-S Brent Half-Street Section (100-Year)

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 2.00 %
Water Surface Elevation 0.38 ft
Elevation Range 0.00 to 0.63
Discharge 6.00 cfs
0.70
B -
0.60 P
0.50 ——
0.40 —
0.30 E—_
; >
0.10 \i
0.00
0+30.00 0+35.00 0+40.00 0+45.00 0+50.00 0+55.00 0+60.00
V:10.0\
H:1
NTS

© Haestad Methods, Inc.
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Drop Inlet Computations




Project: Brent Lane Drainage System & Trail . ]
Title: | Type Neenah R-3295 (Continuous Grade) - o
Subtitle: - |12-ft Drop Inlet (4 Grates) - DI#1 (Existing) . .
By: - MJF - . B
Date: 4/24/2014
Input: Variable: - B - o Input
Street Flow (cfs) a - - 120
Longitudinal Slope (ft/ft) Se - 0.0198
Manning's Coefficient n - - ~ |0.016 2
Street Flow Velocity (fps) v  EEE
Street Flow Depth (ft) D 025
Street Cross Slope (ftfft) s, . 0.02 o
Grate Width (ft) w ) B 15 B
Grate Depreés?oﬁ (in) - Dgr ) 20 B
Length of Grate (ft) L, 7 12.0
 |Length of Curb Opening () |L, - 12.00 R
Clogging Factor - Grate (%) CF, ) - 50% -
4eagging Factor - Curb (%) : CF. : ) 50% )
Effective Grate Length (ft) Lge - 6.0
””Eff&:tive Curb Opening Lengthrﬁ '77LL : 6.00 -
Output (Grate): Equation: Output (Grate):
'R - Frontal Flow Factor 1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1 1.00 B 7
2|\/, - Splash Over Velocity (fps) x;;v:n:%rr;:;%sy Lge"3 ; where p=0.30,0=4.85,r=1.31,8y=0.15 14.64
'|E - Grate Flow Ratio - |Frontal Flow/Side Flow ) ] 0.70 -
2/Q,, - Frontal Flow (cfs) Q, = QU-(1-(W/T)>*"] ~ 8.36
1lQ, - Side Flow (cfs) |a, = a-aw B B 3.6 )
T - Side Flow Spread (ft) (D-Dy)/S, ] R CEY o
1R, - Side Flow Factor 1UA+0.15°V (S, Lge>) B 0.39 —
1lQg - Intercepted Flow (cfs) (RFE+R*(1-E))*Q 9.8

Output (Curb):

-

S. - Equivalent Cross Slope (ft/ft) 7
Qs - Remaining Flow After Grate
Interception (cfs)

S, - Gutter Cross Sjope (ft/ft)

-

L~ Effecjive Interception Length (ft) B
"|Qg - Intercepted Flow (cfs)

] putput (Comgnation)iz

~|or Qg if Ly is less than L, )

Equation: ) Output (Curb):
S,+Sy'E - 0.097
Q-Q, 7 2.223
DWW - 0111 -
0.60*Q,*?*S,>*%(1/n*S,) 12.51 -
(1-(1-Leo/L) ) Quy 1.5

butput (Combination):

11.3

' Formula referenced from the CCRFCD Manual

2 Formula referenced from FHWA Urban Drainage besign Manual (HEC-22)V )




Project: Brent Lane Drainage System & Trail B
Title: - - Type CM Drop Inlet (SUMP) o
Subititle: - B 40-ft Drop Inlet (Proposed) - DI#2 . -
By: o o MJF B
Date: 412412014 ]
Input: B Variable: - ) - Input: 7 B
Depth at Inlet (ft) D ) 067
Grate Width (ft) B w ) B 1.50 .

_|Length of Grate (ft) - |Lg ) B 37.50

_|Length of Curb Opening (ft) Ls B - 40.00
Height of Curb Opening (ft) H - 0.547 i
Weir Coef. - Curb Opening ) W, - - - 2.3
Weir Coef. - Grate W, - B - 3.0
Orifice Coef. 10O ) 0,67
Grate Coef. |G B ) - ~0.60
Clogging Factor - Grate (%) ~ |CFq ) |50
Clogging Factor - Curb (%) ~ |[CF¢ ) - 50
Output (Grate): ~ |Equation: o Output (Grate):
Effective Weir Length (ft) [2'WHL - B - ~ |40.50
Adjusted Effective Weir Length (ft) |2*(1-CF¢/100)*W+(1-CF4/100)*L, - - 2025
Grate Open Area (sf) (WL - B 56.25
Adjusted Grate Open Area (sf) Grate Open Area * G.*(1-CF4/100) ) - 1688
Goritrailing Elow Type fwsitforiiis) gr::f);;JQZ*(AdJ. Grate Open ArealAd). Eff. Length) use weir, else weir
Intercepted Flow (cfs) - weir: Wg*(Adj. Eff. Weir Length)*D"*® 33.3

| orifice: O.*(Adj. Grate Open Area)*(64.4*D)*°
Output (Curb): ) Equation: B ) 7 Output (Curb): -
Effective Weir Length (ft) L+1.8*W B B - ) 4270 -
Adjusted Effective Weir Length (ft) L+1.8(1-CF/100)*'W ) ) ) 41.41
Curb Open Area (sf) - L*H B ~ |21.88 .
Adjusted Curb Open Area (sf) Curb Open Area * (1-CF./100) ) 10.94
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice
Intercepted Flow (cfs) - weir: W.*(Adj. Eff. Weir Length)*D"®  |47.99

- orifice: Og*(Adj. Curb Open Area)*(64.4*(D-H/2))*® 7

Output (Combination): Output (Combinationi: |

| Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 81.3




Project: B Brent Lane Drainage System & Trail ) -
Title: - Type CM Drop Inlet (SUMP) ) B - o B
Subtitle: i 5-ft Drop Inlet (Proposed) - DI#3 - - .
By: i 7 N MJF . -
Date: 4/24/2014
Input: B Variable: ] ] - B Input:
| Depth at Inlet (ft) - - D ) ~ 0.67

Grate Width (ft) o W - ) - ) 15

| Length of Grate (ft) L, ) 2.50

| |Length of Curb Opening (ft) Lg B 5.00 s
Height of Curb Opening (ft) H - - 10547 )
Weir Coef. - Curb Opening W, ) 23
Weir Coef. - Grate W - - (3.0
Orifice Coef. ) O, - - - 0.67
Grate Coef. - ) G, B ] ) 10.60 ]
Clogging Factor - Grate (%) ~|CFq ) - 50
Clogging Factor - Curb (%) ) CF. - ) ] 150 B
Output (Grate): ) Equation: Output (Grate):
Effective Weir Length (ft) [2"WHL, ) 5.50
Adjusted Effective Weir Length (ft) 2*(1-CF4/100)*W+(1-CF4/100)*L4 12.75 N
Grate Open Area (sf) WLy - i 3.75
Adjusted Grate Open Area (sfy ~ |Grate Open Area * G;*(1-CF4/100) o 1.13 -
Goritrailing Elow Type:(weiletitice) I;rli:f)i::;.792*(Adj. Grate Open Area/Adj. Eff. Length) use weir, else —_
Intercepted Flow (cfs) weir: W,*(Adj. Eff. Weir Length)*D"* : 45

B orifice: O.*(Adj. Grate Open Area)*(64.4*D)>* |
Output (Curb): Equation: ) ) ~ |Output (Curb): N
Effective Weir Length (ft) L+1.8*"W ) B 7.70 -
Adjusted Effective Weir Length (ft) L+1.8(1-CF./100)*W ] i - 641
Curb Open Area (sf) L*H 7 . ] 2.74
Adjusted Curb Open Area (sf) ~ |Curb Open Area * (1-CF/100) ] ] - |1.37 )
Controlling Flow Type (weir/orifice) If D<H, weir, else orifice orifice
Intercepte;:l Flow (cfs) weir: W *(Adj. Eff. Weir Length)*D1‘5 6.00
orifice: Og*(Adj. Curb Open Area)*(64.4*(D-H/2))*°

Output (Combination): ) Outpuit zComBirnation):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 10.5




Grate Inlet Sizing Computation

O-le i

FACILITY DESCRIPTION

Project Name: Brent Lane Drainage System & Trail

Date: 4/24/2014

CONBULTING ENGINEERS AND PLANNERS File Name: Special DI#4
By: MJI
Known Information:
Q = Flow (cfs) 21.0
HW = Available Headwater Depth (ft) 1.00 * 1-ft Minimum Sump Depth
Cf = Clogging factor (%) 50
Weir Conditions:
P = Q/(HW***Cw)
Cw = Weir Coefficient 2.70
P = Perimeter of grate (ft) 7.78
Pc = Perimeter (w/clogging) (ft) 15.56
Ar = Area Rectangular grate (ft2) 15.12
Ac = Area of Circular Grate (ft2) 19.26
Orifice Conditions:
Ag = Q/(Co*(HW*2g)"?)
Co = Orifice Coefficient 0.67
Ag = Grate Area (ft2) 3.91
Gf = Grate Opening Factor 0.67
g = Gravity (fps) 32.20
Ac = Area Req (w/clogging) (ft2) 11.66
Worst Case Scenario Occurs Under Weir Conditions
Calculated Square Grate L= 3.89 ft *15.6 LF Perimeter Length Required.
W = 3.89 ft

Worst Case Scenario Occurs Under Weir Conditions

Calculated Circular Size D=

Recommendations:

Provide one (1) special drop inlet with concrete apron - Grate Dimensions (clear) 3-ft wide by 5-ft long.

Perimeter Length Provided = 15 LF

59.4 in

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




SLATER

Grate Inlet Sizing Computation

O-lei

FACILITY DESCRIPTION

Project Name: Brent Lane Drainage System & Trail

Date: 4/24/2014

CONBULTING ENGINEEIRS AND PLANNERS File Name: Special D3
By: MJF
Known Information:
Q = Flow (cfs) 58.0
HW = Available Headwater Depth (ft) 1.20 *1.2-ft Minimum Sump Depth
Cf = Clogging factor (%) 50
Weir Conditions:
P = Q/(HW**Cw)
Cw = Weir Coefficient 2.70
P = Perimeter of grate (ft) 16.34
Pc = Perimeter (w/clogging) (ft) 32.68
Ar = Area Rectangular grate (ft2) 66.76
Ac = Area of Circular Grate (ft2) 85.00
Orifice Conditions:
Ag = Q/(Co*(HW*2g)"?)
Co = Orifice Coefficient 0.67
Ag = Grate Area (ft2) 9.85
Gf = Grate Opening Factor 0.67
g = Gravity (fps) 32.20
Ac = Area Req (w/clogging) (ft2) 29.40

Worst Case Scenario Occurs Under Weir Conditions

Calculated Square Grate L= 8.17 ft
W = 8.17 ft

Worst Case Scenario Occurs Under Weir Conditions

Calculated Circular Size D= 124.8 in

Recommendations:

Provide one (1) special drop inlet with concrete apron - Grate Dimensions (clear) 3-ft wide by 14-ft long.
Perimeter Length Provided = 34 LF

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

* 32.7 LF Perimeter Length Required.




SLATER

Grate Inlet Sizing Computation

Ol

CONBULTING ENGINEERS AND PLANNERS

Project Name
Date
File Name

By:

FACILITY DESCRIPTION
: Brent Lane Drainage System & Trail

: 4/24/2014

: Special DI#6

MJF

Known Information:

Q = Flow (cfs) 6.0
HW = Available Headwater Depth (ft) 1.00 * 1-ft Minimum Sump Depth
Cf = Clogging factor (%) 50
Weir Conditions:
P = Q/(HW**Cw)
Cw = Weir Coefficient 2.70
P = Perimeter of grate (ft) 2.22
Pc = Perimeter (w/clogging) (ft) 4.44
Ar = Area Rectangular grate (ft2) 1.23
Ac = Area of Circular Grate (ft2) 1.57
Orifice Conditions:
Ag = Q/(Co*(HW*2g)'"?%)
Co = Orifice Coefficient 0.67
Ag = Grate Area (ft2) 1.12
Gf = Grate Opening Factor 0.67
g = Gravity (fps) 32.20
Ac = Area Req (w/clogging) (ft2) 3.33

Worst Case Scenario Occurs Under Orifice Conditions

Calculated Square Grate

1.83 ft
1.83 ft

Worst Case Scenario Occurs Under Orifice Conditions

Calculated Circular Size

Recommendations:

24.7 in

* 7.4 LF Perimeter Length Required.

Provide one (1) special drop inlet with concrete apron - Grate Dimensions (clear) 3-ft wide by 3-ft long.

Perimeter Length Provided =9 LF

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




Storm Drain Lateral Computations




Storm Drain Lateral #1
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #1
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 24.0 in
Results
Depth 2.00 ft
Discharge 31.99 cfs
Flow Area 3.1 ft?
Wetted Perimeter 6.28 ft
Top Width 0.00 ft
Critical Depth 1.89 ft
Percent Full 100.0 %
Critical Slope 0.017296 ft/ft
Velocity 10.18 ft/s
Velocity Head 1.61 ft
Specific Energy 3.61 ft
Froude Number 0.00
Maximum Discharge 34.41 cfs
Discharge Full 31.99 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group

04/25/14 03:56:32 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Microsoft
FlowMaster v7.0 [7.0005]
Page 1 of 1



Storm Drain Lateral #2
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #2
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 36.0 in
Results
Depth 3.00 ft
Discharge 94.32 cfs
Flow Area 7.1 ft2
Wetted Perimeter 9.42 ft
Top Width 0.00 ft
Critical Depth 2.87 ft
Percent Full 100.0 %
Critical Slope 0.017383 ft/ft
Velocity 13.34 ft/s
Velocity Head 2,77 ft
Specific Energy 577 ft
Froude Number 0.00
Maximum Discharge 101.46 cfs
Discharge Full 94.32 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group

04/25/14 03:56:50 PM
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Storm Drain Lateral #3
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #3
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 18.0 in
Results
Depth 1.50 ft
Discharge 14.85 cfs
Flow Area 1.8 ft2
Wetted Perimeter 4.71 ft
Top Width 0.00 ft
Critical Depth 1.40 ft
Percent Full 100.0 %
Critical Slope 0.017287 ft/ft
Velocity 8.41 ft/s
Velocity Head 1.10 ft
Specific Energy 2.60 ft
Froude Number 0.00
Maximum Discharge 15.98 cfs
Discharge Full 14.85 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group

04/25/14 03:57:05 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA
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Storm Drain Lateral #4
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #4
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 36.0 in
Results
Depth 3.00 ft
Discharge 94.32 cfs
Flow Area 7.1 ft2
Wetted Perimeter 9.42 ft
Top Width 0.00 ft
Critical Depth 2.87 ft
Percent Full 100.0 %
Critical Slope 0.017383 ft/ft
Velocity 13.34 ft/s
Velocity Head 2.77 ft
Specific Energy 5.77 ft
Froude Number 0.00
Maximum Discharge 101.46 cfs
Discharge Full 94.32 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group
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Storm Drain Lateral #5
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #5
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 24.0 in
Results
Depth 2.00 ft
Discharge 31.99 cfs
Flow Area 3.1 ft?
Wetted Perimeter 6.28 ft
Top Width 0.00 ft
Critical Depth 1.89 ft
Percent Full 100.0 %
Critical Slope 0.017296 ft/ft
Velocity 10.18 ft/s
Velocity Head 1.61 ft
Specific Energy 3.61 ft
Froude Number 0.00
Maximum Discharge 34.41 cfs
Discharge Full 31.99 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group

04/25/14 03:57:31 PM
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Storm Drain Lateral #6
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #6
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data

Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 30.0 in
Results

Depth 2.50 ft
Discharge 58.00 cfs
Flow Area 49 ft*
Wetted Perimeter 7.85 ft
Top Width 0.00 ft
Critical Depth 2.38 ft
Percent Full 100.0 %
Critical Slope 0.017335 ft/ft
Velocity 11.82 ft/s
Velocity Head 217 ft
Specific Energy 4.67 ft
Froude Number 0.00
Maximum Discharge 62.40 cfs
Discharge Full 58.00 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A

clv1401 brent lane sd mainline and laterals.fm2

04/25/14 03:57:53 PM

Slater Hanifan Group
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Storm Drain Lateral #7
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #7
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 18.0 in
Results
Depth 1.50 ft
Discharge 14.85 cfs
Flow Area 1.8 ft*
Wetted Perimeter 4.71 ft
Top Width 0.00 ft
Critical Depth 1.40 ft
Percent Full 100.0 %
Critical Slope 0.017287 ft/ft
Velocity 8.41 ft/s
Velocity Head 1.10 ft
Specific Energy 2.60 ft
Froude Number 0.00
Maximum Discharge 15.98 cfs
Discharge Full 14.85 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group
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Storm Drain Lateral #8
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #8
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 36.0 in
Results
Depth 3.00 ft
Discharge 94.32 cfs
Flow Area 71 ft2
Wetted Perimeter 9.42 ft
Top Width 0.00 ft
Critical Depth 2.87 ft
Percent Full 100.0 %
Critical Slope 0.017383 ft/ft
Velocity 13.34 ft/s
Velocity Head 2.77 ft
Specific Energy 5.77 ft
Froude Number 0.00
Maximum Discharge 101.46 cfs
Discharge Full 94.32 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group
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Storm Drain Lateral #9
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral #9
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 18.0 in
Results
Depth 1.50 ft
Discharge 14.85 cfs
Flow Area 1.8 ft2
Wetted Perimeter 4.71 ft
Top Width 0.00 ft
Critical Depth 1.40 ft
Percent Full 100.0 %
Critical Slope 0.017287 ft/ft
Velocity 8.41 ft/s
Velocity Head 1.10 ft
Specific Energy 2.60 ft
Froude Number 0.00
Maximum Discharge 15.98 cfs
Discharge Full 14.85 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group

04/25/14 03:58:41 PM
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Storm Drain Lateral #10
Worksheet for Circular Channel

Project Description

Worksheet Storm Drain Lateral # 10
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data
Mannings Coefficient 0.013
Channel Slope 0.020000 ft/ft
Diameter 24.0 in
Results
Depth 2.00 ft
Discharge 31.99 cfs
Flow Area 3.1 ft?
Wetted Perimeter 6.28 ft
Top Width 0.00 ft
Critical Depth 1.89 ft
Percent Full 100.0 %
Critical Slope 0.017296 ft/ft
Velocity 10.18 ft/s
Velocity Head 1.61 ft
Specific Energy 3.61 ft
Froude Number 0.00
Maximum Discharge 34.41 cfs
Discharge Full 31.99 cfs
Slope Full 0.020000 ft/ft
Flow Type N/A
clv1401 brent lane sd mainline and laterals.fm2 Slater Hanifan Group

04/25/14 03:56:19 PM
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APPENDIX D

Estimates of Probable Cost
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BRENT LANE DRAINAGE SYSTEM AND TRAIL
STORM DRAIN IMPROVEMENTS - ALTERNATE A/CROSSING OPTION 3

30% Construction Cost Estimate

5/5/14

Item Unit CCRFCD FUNDING CITY FUNDING Total Total

Description Unit

Number Price Quantity Cost Quantity Cost Quantity Cost
109.01 OWNER-CAUSED DELAY ALLOWANCE DAY $500.00 30 $15,000.00| $0.00 30 $15,000.00|
109.02 OWNER-CAUSED DELAY AMOUNT IN ADDITION TO ALLOWANCE DAY $750.00 30 $22,500.00 $0.00 30 $22,500.00|
200.01 MOBILIZATION AND DEMOBILIZATION Ls $106,000.00| 1 $106,000.00 $0.00 1 $106,000.00
202.01 REMOVE PLANTMIX BITUMINOUS SURFACE sy $4.00 1000 $4,000.00 $0.00 1000 $4,000.00
302.00 TYPE Il AGGREGATE BASE cy $30.00 175 $5,250.00| $0.00 175 $5,250.00
402.01 PLANTMIX BITUMINOUS SURFACE (5-INCH) sy $25.00 1000 $25,000.00 $0.00| 1000 $25,000.00|
502.01 10-FOOT X 6-FOOT REINFORCED CONCRETE BOX LF $600.00 1700 $1,020,000.00] $0.00 1700 $1,020,000.00
502.02 TRAPEZOIDAL CONCRETE CHANNEL (10-FOOT WIDE X 6-FOOT DEEP) LF $300.00 1060 $318,000.00 $0.00 1060 $318,000.00
502.03 TRIPLE 10-FOOT X 7-FOOT REINFORCED CONCRETE CULVERT LE $2,000.00 100 $200,000.00 $0.00 100 $200,000.00
603.01 18-INCH REINFORCED CONCRETE PIPE (CLASS IIl) LF $80.00 125 $10,000.00 $0.00 125 $10,000.00,
603.02 24-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LE $90.00 100 $9,000.00 $0.00 100 $9,000.00
603.03 30-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $125.00 75 $9,375.00 $0.00 75 $9,375.00
603.03 36-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $135.00 175 $23,625.00 $0.00 175 $23,625.00,
609.01 RCB MANHOLE EA $2,500.00 5 $12,500.00 $0.00 5 $12,500.00,
609.02 TYPE Il STORM DRAIN MANHOLE EA $5,000.00 2 $10,000.00 $0.00 2 $10,000.00,
609.03 3-FOOT X 3-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $5,500.00 1 $5,500.00 $0.00] 1 $5,500.00
609.04 3-FOOT X 5-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $7,500.00 1 $7,500.00 $0.00] 1 $7,500.00
609.05 3-FOOT X 14-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $20,000.00 1 $20,000.00 $0.00] 1 $20,000.00
609.06 40-FOOT MODIFIED TYPE CM2 DROP INLET EA $50,000.00 1 $50,000.00 $0.00 1 $50,000.00
609.07 5-FOOT MODIFIED TYPE CM2 DROP INLET EA $5,000.00 1 $5,000.00 $0.00 1 $5,000.00
609.08 RCB PLUG EA $1,500.00 1 $1,500.00 $0.00 1 $1,500.00
609.09 BRICK AND MORTAR PLUG (RCP) EA $750.00 2 $1,500.00 $0.00 2 $1,500.00
610.01 RIPRAP (d50=16 INCHES)(32-INCH DEPTH) sy $50.00 2500 $125,000.00 $0.00 2500 $125,000.00]
622.01 CONSTRUCTION SURVEYING Ls $25,000.00 1 $25,000.00 $0.00 1 $25,000.00
624.01 TRAFFIC CONTROL AND MAINTENANCE Ls $25,000.00 1 $25,000.00 $0.00 1 $25,000.00
625.01 PORTABLE CHANGEABLE MESSAGE SIGN DAY $80.00 180 $14,400.00 $0.00 180 $14,400.00|
625.02 ARROW DISPLAY DAY $60.00 180 $10,800.00 $0.00 180 $10,800.00
629.01 VERTICALLY ADJUST WATER VALVE COVER EA $500.00| 2 $1,000.00 $0.00 2 $1,000.00
630.01 VERTICALLY ADJUST SANITARY SEWER MANHOLE EA $800.00| 1 $800.00 $0.00 1 $800.00
637.01 DUST CONTROL Ls $50,000.00 1 $50,000.00 $0.00 1 $50,000.00]
MISCELLANEOUS UTILITY RELOCATIONS Ls $100,000.00 1 $100,000.00 $0.00 1 $100,000.00]
SUBTOTAL $2,233,250.00 $0.00 $2,233,250.00
CONTINGENCY (20%) $446,650.00 $0.00] $446,650.00
SUBTOTAL CONSTRUCTION $2,679,900.00| $0.00] $2,679,900.00
CONSTRUCTION MANAGEMENT (7%) $187,593.00 $0.00] $187,593.00
TOTAL| $2,867,493.00| $0.00 $2,867,493.00




BRENT LANE DRAINAGE SYSTEM AND TRAIL
STORM DRAIN IMPROVEMENTS - ALTERNATE B/CROSSING OPTION 1

30% Construction Cost Estimate

5/5/14

Item Unit CCRFCD FUNDING CITY FUNDING Total Total

Description Unit

Number Price Quantity Cost Quantity Cost Quantity Cost
109.01 OWNER-CAUSED DELAY ALLOWANCE DAY $500.00 30 $15,000.00 $0.00 30 $15,000.00
109.02 OWNER-CAUSED DELAY AMOUNT IN ADDITION TO ALLOWANCE DAY $750.00 30 $22,500.00 $0.00 30 $22,500.00
200.01 MOBILIZATION AND DEMOBILIZATION Ls $115,000.00, 1 $115,000.00 $0.00 1 $115,000.00|
202.01 REMOVE PLANTMIX BITUMINOUS SURFACE sY $4.00 1000 $4,000.00 $0.00| 1000 $4,000.00
302.00 TYPE || AGGREGATE BASE cY $30.00 175 $5,250.00 $0.00 175 $5,250.00
402.01 PLANTMIX BITUMINOUS SURFACE (5-INCH) sY $25.00 1000 $25,000.00 $0.00 1000 $25,000.00
502.01 10-FOOT X 6-FOOT REINFORCED CONCRETE BOX EF $600.00 2450 $1,470,000.00 $0.00 2450 $1,470,000.00
502.02 RECTANGULAR CONCRETE CHANNEL (15-FOOT WIDE X 6-FOOT DEEP) LF $450.00 350 $157,500.00 $0.00 350 $157,500.00|
502.03 15-FOOT X 6-FOOT REINFORCED CONCRETE CULVERT LF $800.00 100 $80,000.00 $0.00 100 $80,000.00
603.01 18-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $80.00 125 $10,000.00 $0.00] 125 $10,000.00
603.02 24-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $90.00 100 $9,000.00 $0.00 100 $9,000.00
603.03 30-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $125.00 75 $9,375.00 $0.00 75 $9,375.00
603.03 36-INCH REINFORCED CONCRETE PIPE (CLASS IIl) LF $135.00 175 $23,625.00 $0.00 175 $23,625.00|
609.01 RCB MANHOLE EA $2,500.00 7 $17,500.00 $0.00 7 $17,500.00
609.02 TYPE Il STORM DRAIN MANHOLE EA $5,000.00 2 $10,000.00 $0.00 2 $10,000.00
609.03 3-FOOT X 3-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $5,500.00 1 $5,500.00 $0.00 1 $5,500.00
609.04 3-FOOT X 5-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $7,500.00 1 $7,500.00 $0.00| 1 $7,500.00
609.05 3-FOOT X 14-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $20,000.00; 1 $20,000.00 $0.00 1 $20,000.00
609.06 40-FOOT MODIFIED TYPE CM2 DROP INLET EA $50,000.00 1 $50,000.00 $0.00 1 $50,000.00
609.07 5-FOOT MODIFIED TYPE CM2 DROP INLET EA $5,000.00 1 $5,000.00 $0.00 1 $5,000.00
609.08 RCB PLUG EA $1,500.00 1 $1,500.00 $0.00 1 $1,500.00
609.09 BRICK AND MORTAR PLUG (RCP) EA $750.00 2 $1,500.00 $0.00 2 $1,500.00
610.01 RIPRAP (d50=16 INCHES)(32-INCH DEPTH) sy $50.00 2500 $125,000.00 $0.00 2500 $125,000.00|
622.01 CONSTRUCTION SURVEYING Ls $25,000.00 1 $25,000.00 $0.00 1 $25,000.00
624.01 TRAFFIC CONTROL AND MAINTENANCE Ls $25,000.00 1 $25,000.00 $0.00 1 $25,000.00|
625.01 PORTABLE CHANGEABLE MESSAGE SIGN DAY $80.00 180 $14,400.00 $0.00 180 $14,400.00
625.02 ARROW DISPLAY DAY $60.00 180 $10,800.00 $0.00 180 $10,800.00]
629.01 VERTICALLY ADJUST WATER VALVE COVER EA $500.00 2 $1,000.00 $0.00 2 $1,000.00
630.01 VERTICALLY ADJUST SANITARY SEWER MANHOLE EA $800.00 1 $800.00 $0.00 1 $800.00|
637.01 DUST CONTROL Ls $50,000.00| 1 $50,000.00 $0.00 1 $50,000.00
MISCELLANEOUS UTILITY RELOCATIONS Ls $100,000.00 1 $100,000.00 $0.00 1 $100,000.00]
SUBTOTAL| $2,416,750.00 $0.00 $2,416,750.00|
CONTINGENCY (20%) $483,350.00 $0.00 $483,350.00|
SUBTOTAL CONSTRUCTION| $2,900,100.00 $0.00 $2,900,100.00|
CONSTRUCTION MANAGEMENT (7%) $203,007.00 $0.00 $203,007.00)
TOTAL| $3,103,107.00 $0.00 $3,103,107.00]




BRENT LANE DRAINAGE SYSTEM AND TRAIL
STORM DRAIN IMPROVEMENTS - ALTERNATE B/CROSSING OPTION 2

30% Construction Cost Estimate

5/5/14

Item Unit CCRFCD FUNDING CITY FUNDING Total Total

Description Unit

Number Price Quantity Cost Quantity Cost Quantity Cost
109.01 OWNER-CAUSED DELAY ALLOWANCE DAY $500.00 30 $15,000.00 $0.00| 30 $15,000.00,
109.02 OWNER-CAUSED DELAY AMOUNT IN ADDITION TO ALLOWANCE DAY $750.00 30 $22,500.00 $0.00] 30 $22,500.00
200.01 MOBILIZATION AND DEMOBILIZATION Ls $119,000.00 1 $119,000.00 $0.00 1 $119,000.00
202.01 REMOVE PLANTMIX BITUMINOUS SURFACE sY $4.00 1000 $4,000.00 $0.00 1000 $4,000.00
302.00 TYPE Il AGGREGATE BASE cY $30.00 175 $5,250.00 $0.00 175 $5,250.00
402.01 PLANTMIX BITUMINOUS SURFACE (5-INCH) sY $25.00 1000 $25,000.00 $0.00 1000 $25,000.00
502.01 10-FOOT X 6-FOOT REINFORCED CONCRETE BOX LF $600.00 2860 $1,716,000.00 $0.00 2860 $1,716,000.00]
502.02 14-FOOT X 6-FOOT REINFORCED CONCRETE CULVERT LE $750.00 100 $75,000.00 $0.00 100 $75,000.00|
603.01 18-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $80.00 125 $10,000.00] $0.00 125 $10,000.00
603.02 24-INCH REINFORCED CONCRETE PIPE (CLASS Ill) = $90.00| 100 $9,000.00 $0.00 100 $9,000.00
603.03 30-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $125.00] 75 $9,375.00 $0.00 75 $9,375.00
603.03 36-INCH REINFORCED CONCRETE PIPE (CLASS i) LF $135.00 175 $23,625.00 $0.00 175 $23,625.00,
609.01 RCB MANHOLE EA $2,500.00 8 $20,000.00 $0.00 8 $20,000.00]
609.02 TYPE Il STORM DRAIN MANHOLE EA $5,000.00 2 $10,000.00 $0.00 2 $10,000.00,
609.03 3-FOOT X 3-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $5,500.00 1 $5,500.00 $0.00 1 $5,500.00
609.04 3-FOOT X 5-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $7,500.00 1 $7,500.00 $0.00 1 $7,500.00
609.05 3-FOOT X 14-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $20,000.00 1 $20,000.00 $0.00 1 $20,000.00]
609.06 40-FOOT MODIFIED TYPE CM2 DROP INLET EA $50,000.00 1 $50,000.00 $0.00 1 $50,000.00|
609.07 5-FOOT MODIFIED TYPE CM2 DROP INLET EA $5,000.00 1 $5,000.00 $0.00 1 $5,000.00
609.08 RCB PLUG EA $1,500.00 1 $1,500.00| $0.00 1 $1,500.00
609.09 BRICK AND MORTAR PLUG (RCP) EA $750.00| 2 $1,500.00 $0.00 2 $1,500.00
610.01 RIPRAP (d50=16 INCHES)(32-INCH DEPTH) sY $50.00| 2500 $125,000.00 $0.00 2500 $125,000.00
622.01 CONSTRUCTION SURVEYING Ls $25,000.00| 1 $25,000.00 $0.00 1 $25,000.00
624.01 TRAFFIC CONTROL AND MAINTENANCE Ls $25,000.00 1 $25,000.00 $0.00 1 $25,000.00|
625.01 PORTABLE CHANGEABLE MESSAGE SIGN DAY $80.00 180 $14,400.00 $0.00 180 $14,400.00
625.02 ARROW DISPLAY DAY $60.00 180 $10,800.00 $0.00 180 $10,800.00
629.01 VERTICALLY ADJUST WATER VALVE COVER EA $500.00 2 $1,000.00 $0.00 2 $1,000.00
630.01 VERTICALLY ADJUST SANITARY SEWER MANHOLE EA $800.00 1 $800.00 $0.00 1 $800.00|
637.01 DUST CONTROL Ls $50,000.00 1 $50,000.00| $0.00 1 $50,000.00|
MISCELLANEOUS UTILITY RELOCATIONS Ls $100,000.00 1 $100,000.00 $0.00 1 $100,000.00
SUBTOTAL| $2,506,750.00 $0.00] $2,506,750.00
CONTINGENCY (20%), $501,350.00 $0.00 $501,350.00
SUBTOTAL CONSTRUCTION $3,008,100.00 $0.00 $3,008,100.00
CONSTRUCTION MANAGEMENT (7%) $210,567.00 $0.00 $210,567.00
TOTAL $3,218,667.00 $0.00 $3,218,667.00




BRENT LANE DRAINAGE SYSTEM AND TRAIL
STORM DRAIN IMPROVEMENTS - ALTERNATE C/CROSSING OPTION 3

30% Construction Cost Estimate

5/5/14

Item Unit CCRFCD FUNDING CITY FUNDING Total Total

Description Unit

Number Price Quantity Cost Quantity Cost Quantity Cost
108.01 OWNER-CAUSED DELAY ALLOWANCE DAY $500.00 30 $15,000.00 $0.00 30 $15,000.00,
109.02 OWNER-CAUSED DELAY AMOUNT IN ADDITION TO ALLOWANCE DAY $750.00 30 $22,500.00 $0.00 30 $22,500.00
200.01 MOBILIZATION AND DEMOBILIZATION Ls $81,000.00 1 $81,000.00 $0.00 1 $81,000.00|
202.01 REMOVE PLANTMIX BITUMINOUS SURFACE sY $4.00 1000 $4,000.00 $0.00 1000 $4,000.00
302.00 TYPE || AGGREGATE BASE cY $30.00 175 $5,250.00 $0.00 175 $5,250.00
402.01 PLANTMIX BITUMINOUS SURFACE (5-INCH) sY $25.00 1000 $25,000.00 $0.00 1000 $25,000.00]
502.01 10-FOOT X 6-FOOT REINFORCED CONCRETE BOX LF $600.00 170 $102,000.00 $0.00 170 $102,000.00]
502.02 TRAPEZOIDAL CONCRETE CHANNEL (10-FOOT WIDE X 6-FOOT DEEP) LF $300.00 1060 $318,000.00 $0.00 1060 $318,000.00]
502.03 TRAPEZOIDAL CONCRETE CHANNEL (10-FOOT WIDE X 5-FOOT DEEP) (&= $275.00 1530 $420,750.00 $0.00 1530 $420,750.00|
502.04 TRIPLE 10-FOOT X 7-FOOT REINFORCED CONCRETE CULVERT LF $2,000.00 100 $200,000.00 $0.00 100 $200,000.00]
603.01 18-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $80.00 125 $10,000.00 $0.00 125 $10,000.00
603.02 24-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $90.00 100 $9,000.00 $0.00 100 $9,000.00
603.03 30-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $125.00 75 $9,375.00| $0.00 75 $9,375.00
603.03 36-INCH REINFORCED CONCRETE PIPE (CLASS Ill) LF $135.00] 175 $23,625.00, $0.00; 175 $23,625.00
609.01 RCB MANHOLE EA $2,500.00 1 $2,500.00] $0.00 1 $2,500.00
609.02 TYPE Il STORM DRAIN MANHOLE EA $5,000.00 2 $10,000.00! $0.00 2 $10,000.00
609.03 3-FOOT X 3-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $5,500.00 1 $5,500.00 $0.00 2 | $5,500.00
609.04 3-FOOT X 5-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $7,500.00 1 $7,500.00 $0.00 3 $7,500.00
609.05 3-FOOT X 14-FOOT SPECIAL DROP INLET WITH CONCRETE APRON EA $20,000.00 1 $20,000.00 $0.00 1 $20,000.00
609.06 40-FOOT MODIFIED TYPE CM2 DROP INLET EA $50,000.00; 1 $50,000.00 $0.00 i $50,000.00|
609.07 5-FOOT MODIFIED TYPE CM2 DROP INLET EA $5,000.00 1 $5,000.00 $0.00 7] $5,000.00
609.08 RCB PLUG EA $1,500.00 1 $1,500.00 $0.00 4 $1,500.00
609.09 BRICK AND MORTAR PLUG (RCP) EA $750.00 2 $1,500.00 $0.00 2 $1,500.00
610.01 RIPRAP (d50=16 INCHES)(32-INCH DEPTH) sy $50.00 2500 $125,000.00 $0.00 2500 $125,000.00]
622.01 CONSTRUCTION SURVEYING Ls $25,000.00 1 $25,000.00| $0.00 1 $25,000.00|
624.01 TRAFFIC CONTROL AND MAINTENANCE Ls $25,000.00 1 $25,000.00 $0.00 1 $25,000.00
625.01 PORTABLE CHANGEABLE MESSAGE SIGN DAY $80.00 180 $14,400.00| $0.00 180 $14,400.00|
625.02 ARROW DISPLAY DAY $60.00 180 $10,800.00 $0.00 180 $10,800.00
629.01 VERTICALLY ADJUST WATER VALVE COVER EA $500.00 2 $1,000.00| $0.00 2 $1,000.00
630.01 VERTICALLY ADJUST SANITARY SEWER MANHOLE EA $800.00 1 $800.00| $0.00 1 $800.00
637.01 DUST CONTROL Ls $50,000.00 1 $50,000.00] $0.00 1 $50,000.00|
MISCELLANEOUS UTILITY RELOCATIONS Ls $100,000.00 1 $100,000.00| $0.00 i $100,000.00|
SUBTOTAL| $1,701,000.00 $0.00 $1,701,000.00
CONTINGENCY (20%), $340,200.00 $0.00 $340,200.00
SUBTOTAL CONSTRUCTION $2,041,200.00 $0.00 $2,041,200.00
CONSTRUCTION MANAGEMENT (7%)! $142,884.00 $0.00 $142,884.00
TOTAL $2,184,084.00 $0.00 $2,184,084.00
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Kyle Canyon Master Drainage Study, G.C. Wallace
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Land Development Services
Papartment of Public Worlks

INTER-OFFICE M EMORANDUM March 29, 2007
TO: FROM: ol
Oh Sang Kwon, p.E.GRC

Flood Conirol
Department of Public Works

“Zonlng Actlon:

SUBJECT: | Drainage Study for; COPIES TO:
Kyle Canyon Master Drainage Sludy G.C. Wallace, Inc.

“Gross Sireets: | Fort Apache Road & Moccasin Road Kyle Acquisition Group, LLC.

Filo Numiber: | F\Depof\DSMemos\DS40918.doc Jorge Cenvantes, P.E., Gity Eng.

“Parcel Number: | 125-06-001-001 Bart Anderson, P.E., DevCo

Tom Perrigo, Planning

FEMA Flood Zone YES NO X CCRFCD
Proposed Storm Draln | YES X NO NDOT
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID
RECEIVED | REVIEWED FEES | Trahzactlon #
T Submital | 10/6/20068 | 11/9/2006 Not Approved $1000.00 | Paid: $1000
M Subrittal | 12/15/2006 | 1/12/2007 Conditional Approval $400.00 Paid; $400
CCRFCID 3/13/2007 3/13/2007 Concurrence N/C N/C
cChs& 3/28/2007 3/28/2007 Concurrence N/C N/C
B TOTAL FEES (LDDRS): | $1400.00

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

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

must be resubmitted or supplemented including the following:

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

Please note that any future technical drainage study submittals that differ from the Master Drainage
Study (ie. Changes in pods, infrastructure, flows etc.) will require an update to the Master Drainage
Study and this update must be approved by the Clty of Las Vegas Flood Confrol Section prior {0 final
approval of technical drainage study. :

The proposed {nterim defention basin will require coordination with the State of Nevada, Division of
Water Resources Darmn Safety and will require the State's approval prior fo permitting.

Please coordinate the proposed project with the following projects: Mountaln Edge Parlway,
Horse Interchange, Grand Teton Overpass, Brent & Tule Spring Detentlon Baslns, US95
Widening, and Elkhorn Storm Draln System. These major projects may be impacied by this
development and the potential impacts must be addressed from this Master Drainage Study.

P(eas:e obtain necessary 404 permits from Army Corps of Engineers and provide a copy of the
permit to Flood Control prior to issuance of the grading permit. The contact information for Army
Corps of Engineers is listed below:

Steven W. Roberts

Chlef, Regulatory Field Office
US Army Corps of Engineers
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321 North Mall Drive
Suite L-101 ,
8¢, George, UT 84790

(435) 986-3979 (Office)
(435) 986-3981 (FAX)
steven.w.robers@usace.army.mil

5. Please note that all storm drain faciliies and detention basins shown on Figure OR, “100-year Flood
Protection Facllities Map", and Figure EXH1, “Detention Basin Shadow of Protection Exhibit", that
are required to reduce and convey the storm flows must he substantially completed prlor fo any
development as depicted in the Master Drainage Study. Each phase of the developiment must be
individually flood protected.

6. Please nofe that the proposed 100-year flood protection facilities identified on Figure 9R must be
constructed by the Master Developer as a part of the master planned infrastructure. Technical
drainage studies are required for each phase of the infrastructure Improvements. The technical
drainage studies for the infrastructure improvements may be submitted with conditional approval of
this Master Drainage Study. However, final approval for the Master Drainage Sfudy must be
obtained prior to conditional approval of the infrastructure drainage studies.

7. Technical drainage studies are required for each of the POD's. The technical drainage studies for
the POD's may not be submitted until the conditional approval of the pertinent infrastructure drainage
study is obtained. Final approval for the infrastruciure drainage study must be obtained prior fo
conditional approval of the Impacted POD drainage studies.

8. Building permits for the homes within the individual POD's will not be issued untit construction of the
sfreet and flood control infrastructure around the POD is substantlally complete.

0. As stated in this Master Drainage Study, the proposed developments within ultimate condition
Subbasins A-44, A-45, and B-45 cannot be construcied prior to completion of the Horse Drive
Interchange storm drain facilities and all pertinent storm drain facilites downstream of the proposed
Horse Drive Interchange.

10. Please note that the flows within all non-standard street sections are nol allowed o over fop the
median and overflow onto the lower street. Also, nuisance flows are not allowed fo sheet flow across
the sireet. Storm drain facillties must be designed to meet these conditions and these storm drain
facilities are the responsibility of the Master Developer. '

NOTE: Any future changes fo the proposed design (or design assumptions) as outlined in the approved
master drainage study and attached preliminary grading plan which affect drainage roust be
addressed in a Drainage Study Amendment and accepted by the Cify of Las Vegas Flood Confrol
Section. Additionally, conditional acceptance of a drainage study is valid for & period of one (1)
year. If the proposed construction has not been completed in that tme period, the City of Las
Vegas reserves the right to require additional conditions and/or submission and acceptarnce of a
complete dralhage siudy updaie prior to further construction of a project.

Please be advised that all land surface area disturbances over 1 acre or any area adjacent {o a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent”
fo discharge that certifies a stormwater pollution prevention plan has been developed and [s
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under consfruction untll all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
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more information, including forms and applications see hitp://ndep.nv.cov/bwpe/stormQ1.him or
call (775) 687-9429.

END OF REMARIKS T/IRIS:  T19S/RE0E/MG & 7
osk AREA  G-6,7, & F-12



it

JAEEKAEEAEE AL R AL AR SRR AR A AR AR Lk bk kR R E AR AR

*

*
*
*
¥
*
*
*

*

FLOOD HYDROGRAPH PACKAGE

Jun 1998

VERSION 4.1

RUN DATE

B R R s e R e e e e

OSDECO6 TIME

(HEC-1)

15:12:13

+
*
*
*
*
*
*
*

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X AXAXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XX

x

Fkkkhk b b ek Ak AR R R AR R E R AL Ak ARk kR A AL L

ok ok ek ok ok

P R R R R R E R S

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP~ AND ~RTIOR- HAVE CHANGED FRO¥ THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF —AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B81. THIS IS THE FORTRAN77 VERSION

NE{! OPTIONS: DAMBREARK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEf! FINITE DIFFERENCE ALGORITHM

LINE

+% FREE **+

WO LA LS WN

59
60
61
62

£1 TR AP JRP: F DR

HEC-1 IRNPUT

*DIAGRAM

D
D
ip
ID
D
i
ip
D
D
D
D
D
D
i
ID
ip
i
ip
D
D
i
ID
ip
i
ID
i
ip
D
. D
ip
1D
in
ID
ib
IT
10
m

iBona

O L A

SINGLE EVENT DRMAGE CALCULATION,
LOSS RATE:GREEN AND AMPT INFILTRATION

DSS:WRITE STAGE FREQUENCY,

..8

cansesediians 10

B R T g R e g e e

KYLE CANYON

EXISTING CONDITIONS

Kok ok N ok R R

RETURN PERIOD
DISTRIBUTION
PROJECT NO

: FILENAME

A
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DATE MODELED
MODELED BY

100 & 10 -YEAR

6~HOUR SDN3
784.016

EX-RTC.H1

~ 11/28/06
REH/BJK

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
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¥
*
*
*
*
*
*
*
*
*
*
*
*
*

AREA DARF

0.99
0.98
0.95
0.92
0.9] =
0.89

OFFA
AREA 13,0 AC

2,77

0.0203
.000 .020 .057 .070
.130 .130 .130 .133
.190 .197 .199 .200
.251 - .256 .270 .278
.4938 .590 .710 .744
.860 .868 .876 .888
.982 .985 .987. .989
.998 .999 1.00

0 ¥7.4

.087
.140
.202
.281
.781
.910
.990

REC~-1 INPUT

IDswmimsn s sdomimossioin 9B widhmsaininSe o wommiwcn ia it

.149

95-1
AREA 2.7 AC
2.7
0.0042
0 89.1
.069

CPIRA. )
COMBINATION POINT CPNM
COMBINE OFFA AND 95-1

2

.108
.142
.204
.283
.812
.926
.993

.124
.148
.214
.295
.819
.937
.993

.130
.158
.229
.322
.835
.950
.994

sias s sl

.130 .130
.172 .181
.241 .249
.352 .409
.851 .856
.970 .976
. 995 .998
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n
72

74
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76

8

79
80
81
82

103
104
105
106

107
108
109
110
111
112

113
114
115
116
1117
118

119
120
121
122

123
124
125
126
127
128

LINE

129
130
131
132

133
134
135
136

KK
i

BA
LS
UuD

K
PB
BA
LS
UD

K
Ktd
HC

K
Kf
RM

KK
Kf
PB
BA
Ls
Ub

ID.

KK
Kif
K
HC

K4
K

PB

Ktf
Kif

HC

KM

RM

OFEFB
2.93
0.1337
0

+392
95-2

2.77
0.0044

0
.090

CP1

AREA

717.49

AREA

89.1

85.6 AC

2.8 AC

COMBINATION POINT CP1
COMBINE OFFB AND 95-2

2

RCP1

ROUTE CP1 THRU OFF2

N-STEPS
1§
OFF2
2.77
0.0928

0
.245

ceeansde.

Cp2

K
0.078

AREA

17.4

X-FACTOR
0.15

59.4 AC

vesee2iavieaiBoens

COMBINATION POINT CP2
COMBINE CP1 RND OFF2

2

RCP2

ROUTE CP2 THRU EX-El

N-STEPS
1

EX-E1l

2.77
0,0527
0

.235

Cp3

K
0.094

X-FACTOR
0.15

HEC-1 INPUT

AREA 33.75 AC~ -

77.4

COMBINATION POINT CP3
COMBINE RCP2 AND EX-El

2

OFFC

2.79
0.1333

+313

95-3

2.77
0.0095
0

.095

CpP4

AREA

77.4

AREA

89.1

85.3 AC

6.1 AC

COMBINATION POINT CP4
COMBINE OFFC AND 95-3

2

OFF4

2.77
0.0319

.136

P R 2~ T

CP5

AREA

77.4

20,4 AC

COMBINATION POINT CP5
COMBINE CP4 AND OFF4

2

RCPS

ROUTE CP5 THRU EX-E2

N-STEPS
2

K
0.162

X-FACTOR
0.15

ae § Bwie

HEC-1e INPUT

s 1 dwaia e o Blassna

U DA - TP - DI PSR : P

veibiiinen e Bl 800000010

PAGE

PAGE

3
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137 KK EX-E2
138 K4 AREA 140.59 RC
139 PB 2.1
140 BA 0.2197
141 LS 0 17.4
142 uD .257
*
143 KK CP6
144 R COMBINATION POINT CP6
145 Kef COMBINE RCP5 AND EX-E2
146 HC 2
*
147 KK OFFD-A
148 K4 AREA 411.5 AC
149 PB 3.08
150 BA 0.6430
151 is 0 77.4
152 UuD .530
*
153 KK ROFFD-A
154 K4  ROUTE OFFD-A TO CP7
155 Kif N-STEPS K X-FACTOR
156 RM 5 0.400 0.15
*
157 KK OFFD-B
158 KL AREA 318.2 AC
159 PB 2.87
160 BA 0.4988
161 LS 0 77.4
162 uD .522
*
163 KK 95-4
164 X AREA 7.0 AC
165 PB 2.717
166 BA 0.0109
167 LS 0 89.1
168 up .094
*
HEC-1 INPUT
LINE ID.......].......2......‘3.......4.......5.......6.....,.7.......8.
169 KK cp7
170 X4 COMBINATION POINT CP7
S 171 K COMBINE OFFD-A, OFFD-B AND 95-4
172 HC 3
*
173 KK OFF5A
174 jes BAREA 10.3 AC
175 PB 2.773
176 BA 0.0161
177 LS 0 89.1
178 UD .088
*
179 KK OFF5B
180 Kif AREA 7.4 AC
181 PB 2:77
182 BA 0.0116
183 LS 0 89.1
184 ub .097
*
185 KK CPIA
186 K COMBINATION POINT CP7A
187 Kif COMBINE CP7, OFF5A AND OFF5B
188 HC 3
*
189 KK RCP7A
190 K4 ROUTE CP7A THRU EX-E3
191 X N-STEPS K X~FACTOR
192 RM 2 0132 0.15
*
193 KK EX-E3
194 K AREA 119.48 AC
195 PB 2.717
196 BA 0.1867
197 LS 0 77.4
198 UuD .308
*®
1389 KK CcPB
200 K COMBINATION POINT CP8
201 K COMBINE RCP7A AND EX-E3
202 HC 2
203 KKCPNE-DUMMY
204 st COMBINATION POINT CPNE-DUMMY
205 Kf COMBINE CPNM, CP3, CP6 AND CP8
206 HC 4
*
HEC-1 INPUT
LINE ID.......1.......2.‘.....3.......4......,5.......6.......7 ..... ..8..
207 KK OFF10
208 K AREA 429,5 AC
209 PB 3.39
210 BA 0.6710
211 LS 0 86.2
212 UD .573
*

cavesDeesenslO
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PAGE
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Moo

213
214
215
216

217
218
219
220
221
222

223
224
225
226

2217
228
229
© 230
231
232

233
234
235
236
237
238

239
240
241
242
243
244

LINE

245
246
2417
248

249
250
251
252
253
254
255
256

2517
258
259

260
261
262
263
264
265

266
267
268
269
270
271

272
213
274
215
276
277

278
279
280
281
282
283

LINE

284
285
286
287

288

KK ROFF10
KH  ROUTE OFF10 THRU OFFF-A AND OFFF-B
KM N-STEPS K  X-FACTOR
R - 7 0.583 0,15
*
KK OFFF-A
K AREA  636.0 AC .
PB 3.19
BA 0.9938
LS 0  83.8
UD .441
+
KK ROFFF-A
K  ROUTE OFFF-A THRU OFFF-B
KM N-STEPS K  X-FACTOR
RM 3 0.238  0.15
*
KK OFFF-B
K AREA 391.2 AC
PB 2.93
BA 0.6112
LS 0 84.1
up .490
+
KK EX-W1
K ARER 15.36 AC
PB 2.77
BA 0.0240
LS 0 77.4
Up  .141
*
KK  OFF11
K AREA 2.9 AC
PB 2.77
BA 0.0046
LS 0 77.4
UD .093
*
HEC-1 INPUT PAGE
30 U DU SRR PRI’ DINRN-: DINPOR NP PRSPPI : NP BRI {1
KK cP9
KM  COMBINATION POINT CP9
KM COMBINE ROFF10, OFFF-A, OFFF-B, EX-W1 AND OFF1l
HC 5
*
KK DCP9
KM  FLOW SPLIT AT CULVERT
Ki{ DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD
DT DCHDO2A
DI [ 150 300 450 600 750 900 1050 1100 1350
DI 1500
DO 0 122 186 230 261 283 316 353 366 445
DQ 497
*
KK RCP9
K ROUTE TO BASIN OFF12
RD 850 0.0165  0.02 0D TRAP 0 10
*
KK  OFFG
K AREA 26.0 AC
PB 2.79
BA 0.0406
LS 0  86.5
UD .186
&
KK  EX-W2
K AREA 13.24 AC
PB 2.77
BA 0.0207
1S 0  8l.6 ;
uD .112
*
KK  OFF12
K AREA 6.0 AC
PB 2.77
BA 0.0094
LS 0o 77.4
up 115
*
KK  OFF16
K AREA 504.7 AC
PB  3.06
BA 0.7885
LS 0  86.6
uD .692
*
HEC-1 INPUT PAGE
TBicnarase s Lo o simasoie Die w ermo B o wsiiinss s £ w88 3 o swesBons o v s Tonens ¢ $Buawan s ¥Frpreas 10
KK ROFF16
KM  ROUTE OFF16 THRU EX-W3
K4 N-STEPS K  X-FACTOR
RM 2 0.198  0.15
*
KK EX-W3




289
290
291
292
293

294
295
296
297

298
299
300
301
302
303
304
305

306
307
308
309
310
311
312

313
314
315

316
317
318
319
320
321

LINE

322
323
324
325

326
327
328
329
330
331
332
333

334
335
336
337
338
339
340

341
342
343

344
345
346
347
348
349

350
351
352
353

354
355
356
357
358
359

LINE

360
361
362
363

364
365

K1 AREA 172.93 AC

PB 2.82

BA 0.2702

Ls 0 86.4
up .295

*

KK CP10

K COMBINATION POINT CP10
Kt COMBINE RCP9, OFFG, EX-W2, OFF12, ROFF16 AND EX-W3

HC 6

KK DCP10

K FLOW SPLIT AT CULVERT

K DIVERSION TO THE OTHER SIDE OF FRONTAGE RORD
DT DCHDO4A

K COMBINATION POINT CP12
Kif COMBINE ROFF18 AND EX-W5

HC 2
%

KK  OFF14

Kif AREA 8.6 AC

DI 0 300 600 900 1200 1500 1800 2100 2400 2540
DI 3000 .
DO 0 132 316 514 710 907 1115 1252 1399 1468
DO 1684

KKDSPHDO4A

K FLOW SPLIT AT BETHEEN HDO4A AND HDOSA

KM DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD

KM BASED ON CHANNEL CAPACITY = 527 CFS

DT DSHDO4A

DI 0 521 2000

DO 0 1 1473

23

KK RDCP10

Kii  ROUTE TO THE NEXT CULVERT AT BASIN OFF1)

RD 1068 0.0160  0.02 0  TRAP 0 10
*

KK EX-¥4

K AREA 67.06 AC

PB 2.78

BA 0.1048
LS 0  86.9

Up  .199

*

HEC-1 INPUT

s YU DU SONURIE: TSR SRR S SURIy MO R R
KK CP11

KM  COMBINATION POINT CP1l

Kif  COMBINE RDCP10 AND EX-14

HC 2

*

KK  DCP1l

KM  FLOR SPLIT AT CULVERT

)i DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD

DT DCHDOSA

DI 0 170 340 510 680 B50 1020 1190 1360 1372
DI 1700

DQ 0 169 200 244 296 372 459 546 632 637
ple} 807

*

KKDSPHDOSA

X FLOW SPLIT AT BETHEEN HDOS5A AND HDO6A

K4 DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD

K4 BASED ON CHANNEL CAPACITY = 605 CFS

DT DSHDO5A

DI 0 605 2000

ole} 0 1 1395

*

KK RDCP11

KM ROUTE TO THE NEXT CULVERT AT BASIN OFF12

RD 626 0.0134  0.02 0  TRAP 0 10
*

KK  OFF18

1« AREA 351.4 AC

PB 3.05

BA 0.5491

LS 0 86.3

up  .445

*

KK ROFF18

K ROUTE OFF18 THRU EX-W5

KM N-STEPS K  X-FACTOR

Rl 2 0.271  0.15

*

KK  EX-W5

K ARER 285.43 AC

PB  2.86

BA 0.4460

LS 0 86.3

up  .308

*

HEC-1 INPUT

3 FUUUTUE DU SO PPPDPIY NP, NPPINPPIN SOy FPPP P T |
KK  CPl2
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PAGE 10




366
367
368
369

370
371
372
3173

374
375
376
317
3178
379
380
381

382
383
384
385
386
387
388

389
330
391

392
393
394
395
396
397

LINE

398
399
400
401
402
403

404
405
406
407

408
409
410
411
412
413
414
415

416
417
418
419
420
421
422

423
424
425
426
427
428

429
430
431
432
433
434

LINE

435
436
437
438

439
440
441
442
143
444

PB 2.71

BA 0.0134

Ls 0 86.9
uD .090

*

KK CP13

K COMBINATION POINT CP13
Krf COMBINE RDCP1l1l, CP12 AND OFF14
HC 3

KK DCP13

K FLOW SPLIT AT CULVERT

Xif DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD
DT DCHDOGA

DI 0 200.0 400.0 600 800 1000 1200 1400 1600 1772
DI 2000

DQ 0 199.9 399.9 594 7217 802 865 921 1017 1095
DQ 1207

+

KKDSPHDO6A

K FLOW SPLIT AT BETWEEN HDO6A AND HDO7A
K DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD
K BASED ON CHANNEL CAPACITY = 1,692 CFS

DT DSHDO6A
DI 0 1692 2000
DO 0 1 308
*
KKRDCRCOFF18
K ROUTE TO THE NEXT CULVERT AT BASIN OFFH
RD 1349 0.0186 0.02 0 TRAP o] 10
*
KK EX-W6
K AREA 9.93 AC
PB 2.77
BA 0.0155
LS 0 86.9
up .101
*
HEC-1 INPUT
TDis s wwwwedenn o« v esBaomy vpeBes » gl o v o sonBes wewaBens g wpelymees s valaess s o 89w oo 20
KK OFF15
KM AREA 23.2 AC
PB 2.71
BA 0.0362
LS 0 86.9
uD 126
*
KK CP14

KM COMBINATION POINT CP14
X COMBINE RDCRCOFF18, EX-W6 AND OFF15
BC 3

*

KK DCP14
K FLOW SPLIT AT CULVERT
K1 DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD

DT DCHDO7A

DI 0 30 180 270 360 450 540 630 720 771
DI 800

DO 0 51 55 58 60 61 65 78 93 101
DO 123

*

KKDSPHDO7A

K FLOW SPLIT AT BETWEEN HDO7A AND HDOBA
Kif DIVERSION TO THE OTHER SIDE OF FRONTAGE ROAD
Kif BASED ON CHANNEL CAPACITY = 338 CFS

DT DSHDOTA
DI 0 338 2000
DO 0 1 1662
.
KK  OFFE
K . BRER 24.5 AC
PB 2.78
BA 0.0383
LS 0 77.4
uD .232
*
KK 95-5
1 AREA 23,6 AC
PB 2.71
BA 0.0369
LS 0 89.1
up .082
*
HEC-1 INPUT
T 6 o 5 vskanens 1 5 2nares s $3wenes subenns s 5 $Dumees s 0y Ts o vupesBue s v posGs s 50 s 410
KK CHDO1B

K COMBINATION POINT CHDO1B
Ky COMBINE OFFE AND 95-S5

HC 2
.

KK DHDO1B

KM FLOW SPLIT AT CULVERT 1B

DT DCHDO1B

DI 0 15.0  29.0  45.0 60.0 75.0 90.0  105.0 120 135
DI 150

DO 0 14.9 28,9  44.9  59.9 74.9 89.9 104.9 116 121

PAGE 11

PAGE 12




445

446
447
448

449
450
451
452
453
454

455
456
457

458
458
460
461

462
463
464
465
466
467
468

469
470
471

LINE

72
473
474
475
476
4717

478
479
480

481
482
483
484

485
486
4817
488
489
490
491

492
493
491

435
496
497
498
499
500

501
502
503

504
505
506
507
508
509
510

LINE

511
512
513

514
515
516

DQ 125

KK RDHDO1B

K ROUTE TO THE NEXT CULVERT
RD 1000 0.0165 0.02 0 TRAP 0 10 .
*

KK OFF8

Krf AREA 8.5 AC

PB 2.71

BA 0.0133

s 0 89.1

Ub W11

*

KKRETHDO2A

K RETREIVE FLOW FROM CULVERT HDO2A
DR DCHDO2A
*

KK CHDbZB
K  COMBINATION POINT CHDO2B
K4 COMBINE RDHDO1B, OFF8 AND RETHDO2A

HC 3
*
KK DHD02B
KM  FLOW SPLIT AT CULVERT HDO2B
DT DCHDO2B
DI 0 50.0 100 150 200 250 300 350 400 450
DI 500
DO 0 49.9 82 99 124 149 178 211 241 271
DO 299
*
KK RDHDO2B
K  ROUTE TO THE NEXT CULVERT
RD 1320 0.0165 0.02 0  TRAP 0 10
L
HEC-1 INPUT
1> TTUUTUUE DUUUTRIE SRR (R PUUIRIY: FEIPUUUN . APPUIM, RSP : PP ER TR
KK 95-6
I RREA 6.7 AC
PB 2.77
BA 0.0104
LS 0  89.9
uD .095
*
KKRETHDO4A

KM RETREIVE FLOW FROM CULVERT HDO4A
DR DCHDO4A
*

KK CHDO4B
Knf COMBINATION POINT CHDO4B
K COMBINE RDHDO2B, 95-6 AND RETHDO4A

HC 3
*

KK DHDO4B
Kf SPLIT FLOW AT CULVERT HDO4B
DT DCHD04B

DI 0 200.0 400 600 800 1000 1200 1400 1600 1800
DI 2000

DQ ] 199.9 287 359 443 529 620 710 800 895
DO 988

*

KKRETSHDO4A

Kif RETREIVE FLOW FROM SPILL BETWEEN CULVERT HDO4A AND BDOSA
DR DSHD04A
*

KK 95-7A

K - AREA 4.4 AC
PB 2.7 .

BA 0.0069

LS 0 92.6

up .075

*

KK CHD04B2

K COMBINE 95-7A WITH BYPASS AND SPILL FLOW
RC 3

*

KKDSPHDO4B

Kif FLOW SPLIT AT BETWEEN HDO4B AND HDOSB
K4 DIVERSION TO THE OTHER SIDE OF US95
K BASED ON CHANNEL CAPACITY = 1004 CFS

DT DSHDO4B
DI 0 1004 2000
PO 0 1 996
*
HEC-1 INPUT
T DI ST YRR DU SPUDY IS ISR : PP FPSSPRE I
KK RDHD04B '
KM ROUTE TO THE NEXT CULVERT
RD 1068 0.0160  0.02 0  TRAP 0 10
*
KKRETHDOSA
KM  RETREIVE FLOW FROM CULVERT HDOSA
DR DCRDOSA

*
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517
518
519
520

521
522
523
524
525
526
527

528
529
530
531
532
533

534
535
536

537
0 538
) 539

540
541
542

544
545
546

] o

547
548
, 549

550
551
552

553
554
555

‘l 556
557

558

559

560

I
562
563
564
565
566

567
568
569

570
571
572

573
574
575
576

578
579

LINE

580
581
582

. 583
584
585

586
587
588

KK CHDOSB
KM COMBINATION POINT CHDOSB
Krf COMBINE RDHDO4B AND RETHDOSA

HC 2
*

KK DHDOSB

KM  SPLIT FLOW AT COLVERT HDOSB

DT DCHDOSB

DI 0 200 400 600 800 1000 1200 1400 1600 1800
DI 2000

DO 0 164 242 323 397 494 600 703 809 013
DO 1029

*

KK 95-8A

K ARER 3.3 AC

PB 2.71

BA 0.0052

Ls 0 92.6

uD 064 .

%

KKRETSHDOSA

Kt RETREIVE FLOW FROM SPILL BETWEEN CULVERT HDO5A AND HDOG6A
DR DSHDOSA
#

KK CHDO5B2

Krf COMBINE 95-8A WITH BYPASS AND SPILL FLOW i
HC 3

*

KKDSPHDO5B

K FLOW SPLIT AT BETWEEN HDO5B AND HDOGB
KM DIVERSION TO THE OTHER SIDE OF US95
K BASED ON CHANNEL CAPACITY = 4017 CES

Kif RETREIVE FLOW FROM CULVERT HDO7A
DR DCHDO7A
*

KK CHDO7B
Kif COMBINE BYPASS WITH RETREIVED FLOW
HC 2

DT DSHDOSB
DI 0 4017. 5000
DO 0 1 983
«
HEC-1 INPUT PAGE 15
E  smiesese o5 Kiimimimn b Brnindt » Silaires silamenas 955 conun s Gramues T lsennn 0wy Digpwen 10
KK RDHDO5B
K  ROUTE TO THE NEXT CULVERT
RD 626 0.0134 0.02 0 TRAP 0 10
A
KKRETHDO6A
K4 RETREIVE FLOW FROM CULVERT HDOGA
DR DCHDO6A
*
KK CHDOGB
KM  COMBINE BYPASS WITH RETREIVED FLOW
HC 2
*
KK DHDO6B
K  SPLIT FLOW AT CULVERT HDO6B
DT DCHDO6B .
DI 0 160.0 480.0 640 800 960 1120 1280 1400 1600
DO 0 159.9 479.9 634 706 757 807 857 899 969
KK  95-9A
s BREA 7.1 AC
PB 2.71
BA 0.0110
Ls 0 92.6
uD ,098
*
KKRETSHDOGA
K4 RETREIVE FLOW FROM SPILL BETREEN CULVERT HDOGA AND HDO7A
DR DSHDOG6A
*
KK CHDO6B2 )
K  COMBINE 95-9A WITH BYPASS AND SPILL FLOW
HC 3
*
KKDSPHDO 63
K FLOW SPLIT AT BETWEEN HDOGB AND HDO7B
K DIVERSION TO THE OTHER SIDE OF US95
K1 BASED ON CHANKEL CAPACITY = 4876 CFS
DT DSHDO6B
DI 0 4876 5000
DO 0 1 124
*
HEC-1 INPUT PAGE 16
Ehn o wmolase « o o« saBosewse v wimen Do » bbciBosminds 3 o $Dnaiiins Bhmsnss s Tusmanns Brgnmas #9bnmssv20
KK RDHDOG6B
KM  ROUTE TO THE NEXT CULVERT
RD 1349 0.0186  0.02 0 TRAP 0 10
KKRETHDO7A




589

595

596
597
598

599
600
601

602
603
604
605
606
607
608

609
610
611

612
613
614
615
616

LYINE

617
618
619

620
621
622

623
624
625

626
6217
628
629
630
631
632

633
634
635

636
637
638

639
640
641

642
643
644
645
646
647
648

649
650
651

LINE

652
653
654

655
656
657
658
659

KK DHDO7B
K14 SPLIT FLOW AT CULVERT HD07B

DT DCHDO7B

DI 0 90 180 270 360 450 540 630 700 810
DI 900

DO 0 53 58 61 63 65 67 69 70 71
DO 72

*

KKRETSHDO7A

K RETREIVE FLOW FROM SPILL BETWEEN CULVERT HDO7A AND HDOSA
DR DSHDO7A §
*

KK CHDO07B2
KM COMBINE BYPASS WITH SPILL FLOW

HC 2
*

KKDSPHDO7B

KM FLOW SPLIT AT BETWEEN HDO7B AND HDO8B
Kf DIVERSION TO THE OTHER SIDE OF US95
Kid BASED ON CHANNEL CAPACITY = 1770 CFS

DT DSHDO7B
DI 0 1770 5000
o) 0 1 3230
¥*

KK DCHDO1B

KM RETREIVE FLOW FROY VTN HDO1B CULVERT
DR DCHDO01B
+

KK DHDO1C
KM  SPLIT FLOW AT CULVERT HDOLC
DT DCHDO1C
DI 0 10.0  50.0
e} 0 9.9 49.9
*
HEC-1 INPUT
ID; e Vs v owneivs § soseBes vumeslls ¢ poeanBes o v B pupmely s womaaBonsen v o oo s vz 10
KK RDHDO1C .
K  ROUTE TO THE NEXT CULVERT
RK 1000 0.0165  0.02 0 TRAP 13 20
*
KKRETHDO2B

K RETREIVE FLOW FROM CULVERT HDO2B
DR DCHDO02B

KK CHDO02C
K  COMBINE BYPASS WITH RETREIVED FLOW

HC 2

*

KK DHD02C

KM  SPLIT FLOW AT CULVERT RD02C

DT DCHDO2C

DI o 100 200 250 400 500 600 700 800 900
DI 1000

DO 0 65 100 122 201 258 323 384 447 514
DO 581

*

KK RDHD02C

Kif ROUTE TO THE NEXT CULVERT

RK 1320 0.0165 0.02 0 TRAP 13 20

*

KKRETHDO4B

i RETREIVE FLOW FROM CULVERT HDO4B
DR DCHDO4B
*

KK CHDO4C
Kf COMBINE BYPASS WITH RETREIVED FLOW

HC 2

*

KK DHDO4C

KM  SPLIT FLOW AT CULVERT HDOAC

DT DCHDOAC

DI 0 200 400 600 800 1000 1200 1400 1600 1800
DI, 2000

DO 0 181 212 262 336 416 503 609 119 823
DO 933

*

KKRETSHD04B

K RETREIVE FLOW FROM SPILL BETWEEN CULVERT HDO4B AND HDOSB
DR DSHDO4B
*

HEC~-1 INPUT
.5 » TSR (PR~ S PRSP ST SUPR M - SR ST T : P R L
KK CHDO04C2
K COMBINE BYPASS WITH SPILL FLOW
HC 2
+
KKDSPHDO4C

Kt FLOW SPLIT AT BETWEEN HDO4C AND HDOSC
Kef DIVERSION TO THE OTHER SIDE OF US95
Kef BASED ON CHANNEL CAPACITY = 1079 CFS
DT DSHDO4C
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~

660
661

662
663
664

665
666
667

668
669
670

671
672
673
674
675
676
677

678
679
680

681
682
683

684
685
686
687
688
689

LINE

690

691
692
693

694
695
696

697
698
699

700
701
702
703
704
705
706

7017
708
709

710
711
712

713
714
715
716
717
718
719

720
721
122

LINE

723
724
125

726
727
728

DI 0 1079 2000

DQ 0 1 921

+

KK RDHDO4C

Kt ROUTE TO THE NEXT CULVERT

RK 1068 0.0160 0.02 0 TRAP 13 20
KKRETHDOS5B

Krf RETREIVE FLOW FROM CULVERT HDO5B
DR DCHDOS5B
*

*

KK CHDOSC
KM  COMBINE BYPASS WITH RETREIVED FLOW

HC 2

*

KK DHDOSC

KM  SPLIT FLOW AT CULVERT HD0SC

DT DCHDOSC

DI, © 150 300 450 600 150 800 1050 1200 1350
DI 1500

DQ 0 132 171 193 208 232 245 321 380 144
DO 513

KKRETSHDOSB i

KM RETREIVE FLOW FROM SPILL BETWEEN CULVERT HDOSB AND HDO6B

DR DSHDO5B

*

KK CHDOSC2

KM  COMBINE BYPASS WITH SPILL FLOW

HC 2

*

KKDSPHDO5C

KM  FLOW SPLIT AT BETWEEN HDOSC AND HDO6C

KM DIVERSION TO THE OTHER SIDE OF US95

KM  BASED ON CHANNEL CAPACITY = 2744 CFS

DT DSHDOSC

DI 0 2744 5000

HEC-1 INPUT PAGE 19

TDe emimssnio Loss o mmmisDoins o omaBe s o o s ¢ soren B 5 ovenli ool s vawsBus s vasesy s 5010
DO 0 1 2256

%

KK RDHDOSC

K ROUTE TO THE NEXT CULVERT g

RK 626 0.0134 0.02 0  TRAP 13 20

* .

KKRETHDO6B

KM  RETREIVE FLOW FROM CULVERT HDOGB

DR DCHDO6B

*
KK CHDO6C

K4  COMBINE BYPASS WITH RETREIVED FLOW

HC 2

*

KK DHDO6C

KM  SPLIT FLOW AT CULVERT HDO6C

DT DCHDO6C

DI 0 200.0 400.0 600 800 1000 1200 1400 1600 1680
DI 2000

DO 0 199.9 399,9 560 647 713 786 860 948 988
Do 1142

*

KKRETSHDO 6B

K4 RETREIVE FLOW FROM SPILL BETWEEN CULVERT HDO6B AND HDO7B

DR DSHDO6B .

*

KK CHDO6C2

KM  COMBINE BYPASS WITH SPILL FLOW

HC 2

*

KKDSPHDO6C

KM  FLOW SPLIT AT BETHEEN HDOGC AND HDO7C

K  DIVERSION TO THE OTHER SIDE OF US95

KM  BASED ON CHANNEL CAPACITY = 2175 CFS

DT DSHDO6C

DI 0 2175 5000

DO 0 1 2825

o

KK RDHDO6C

Ki{ ROUTE TO THE NEXT CULVERT

RK 1349 0.0186  0.02 0 TRAP 13 20

:

HEC-1 INPUT PAGE 20

5> TP TNUUIPIS SUNPPIE: PP PR PP TP AP : P BN 1
KKRETHDO7B

K4 RETREIVE FLOW FROM CULVERT HDO7B

DR DCHDO7B

*

KK CHDO7C

KM  COMBINE BYPASS WITH RETREIVED FLOW

HC" 2



729
730
731
132
733
134
735

136
737
738

739
740
741

742
743
744
745
746
747
748

749
750
751
752

753
754
755

LINE

756
1517
758
759

760
761
762

763
764
165
766

761
768
169
7170
7
172

713
774
775
7176

771
778
779
780

781
182
783
784
185
786

781
788
789
790

LINE

791
792
793

194
795
796
797
798
799

800
801

KK DHDO7C
Kif SPLIT FLOW AT CULVERT HDO7C

DT DCHDO7C

DI 0 90 180 270 360 450 540 600 720 810
DI s00

2le] 0 51 58 62 66 83 110 130 174 208
DO 244

*

KKRETSHDO7B

K RETREIVE FLO# FROM SPILL BETWEEN CULVERT HDO7B AND HDO8B
DR DSHDO7B
*

KK CHDO7C2
Kf COMBINE BYPASS WITH SPILL FLOW
HC 2

*

KKDSPHDO7C

K FLOW SPLIT AT BETWEEN BDO7C AND HDOBC
Kr{ DIVERSION TO THE OTHER SIDE OF US95
K{ BASED ON CHANNEL CAPACITY = 2396 CFS

DT DSHDO7C
DI 0 2396 5000
DO 0 1 2604

*

KKCPW-DUMHY

K1 COMBINATION POINT CPW-DUMMY

K4 COMBINE DSPHDO7A, DSPHD0O7B, AND DSPHD0O7C
HC 3

*
U

KK DCHDO01C

K RETREIVE FLOW FROM VTN HDO1B CULVERT
DR DCHDO1C

*

HEC-1 INPUT PAGE 21
1D1234567V\‘B P P
X /
!,:;/
KKRDCHDO1C
KM  ROUTE DCHCOLB TO CP15
KM  LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
RD 905  .025 .025 0  TRAP 20 2
*
KK DCHDO02C
Kif  RETREIVE FLOW FROM VTN HDO2C CULVERT
DR DCHDO2C
*
KKRDCHDO2C
K  ROUTE DCHCO2C TO CP15
KM LENGTH SLOPE  n-VALUE SHAPE WIDTH S-SLOPE
RD 905  .025 .025 0 TRAP 20
*
KK  OFF9
K1 AREA 29.9 AC
PB 2.71
BA 0.0467
LS 0 89,1
uD .194
*
KK CP15
KM  COMBINATION POINT CP15
K4  COMBINE RDCHDO1C, RDCHDO2C AND OFF9
HC 3
*
KK RCP15
K4 ROUTE CP15 THRU EX-E4
KM N-STEPS K  X-FACTOR
R 1 0,089  0.15
*
KK  EX-E4
K AREA 140,56 AC
PB 2.717
BA 0.2196
1S 0o 77.4
uD .240
*
KK  CP16
KM COMBINATION POINT CP16
K4  COMBINE RCP9 AND EX-E4
HC 2
*
HEC-1 INPUT PAGE 22
This s s s s Loweis = $2wvnnes s Dunmes = obanzees » $Buesuns s O s swesnTs cosme B vos vondis s 5w .10
KK DCHD04C

K4 RETREIVE FLOW FROM VTN HD0O4C CULVERT
DR DCHDO4C
+

KK OFFH

K4 AREA 5.6 AC
PB 2.71

BA 0.0088

LS 0 89.5

ub .082

*

KK cP17

Kif COMBINATION POINT CP17




802
803

804
805
806
807

808
809
810
811
812
813

814
815
816
817
818
819

820
821
822
823

824
825
826
8217

LINE

828
829
830

831
832
833
834
835
836

837
838
839
840

841
842
843
844

845
846
847

848
849
850
851
852
853

854
855
856
857

858
859
860
861
862
B63

LINE

864
865
866
867

868
869
870
871
872
873

874

HC
*

KK RCP17

K COMBINE DCHDO4C AND OFFH
2

K ROUTE CP1 THRU EX-ES5

i N-STEPS

R X
*

KK EX-ES5
K4

PB 2.7
BA 0.0989
LS 0
uD .202
*

KK ES1
Kif

PB 2.717
BA 0.0173
LS 0
UD .109
*

KK CP18

K X-FACTOR

0.073 0.15

AREA 63.30 AC g

79.9

AREA 11.1 AC

92.17

K COMBINATION POINT CP18
K COMBINE RCP14, EX-E5, AND ES1

HC 3
*

KK DSHDO4C

K RETREIVE FLOW THAT OVERTOPS US 95 CHANNEL
K BETREEN VIN HDO4C AND HDO5C CULVERTS

DR DSHDO4C
*

HEC—-1 INRUT PAGE 23

ID.......l.......Z.......3.......4.......5.......6.......7.......B.......B......ll)

KK DCHDOSC

K1 RETREIVE FLOW FROM VTN HDOSC CULVERT

DR DCHDOSC
*

KK 95-7B
Kri

PB 2711
BA 0.0112
LS 0
up .087
*

KK CP19

AREA 7.2 AC

92.6

ez COMBINATION POINT CP19
KM COMBINE DSHD04C, DCHDOSC AND 95-7B

HC 3

+

KK DSHDO5C

KL RETREIVE FLOW THAT OVERTOPS US 95 CHANNEL
K BETWEEN VTN HDOSC AND HDO6C CULVERTS

DR DSHDO5C
*

KK DCHBDO6C

K RETREIVE FLOW FROM VIN BDO6C CULVERT

DR DCHDO6C
*

KK 95-8B
Kt

PB 2.77
BA 0.0040
LS 0
ubp .052
*

KK CP20

AREA 2.6 AC

92.6

i COMBINATION POINT CP20
K COMBINE DSHDO5C, DCHDO6C AND 95-8B

HC 3
*
KK  EX-E6
K AREA 10.26 AC
PB 2.77
BA 0.0160
LS 0  86.9
uD 111
x
HEC-1 INPUT PAGE 24
U TR SUUTUEE: SRR PUUDIY: S SRSSTPTY FPPRITI: PRPRRRPE PRI
KK CP21

Kt COMBINATION POINT CP21
Kr{ COMBINE CP19, CP20, AND EX-E6

HC 3
*

KK ES2

K AREA 31.4 AC
PB 2.77

BA 0.0490

s 0 - 94.7

Up  .148

s s

KK  EX-E7




v,

875
876
877
878
879

880
881
882
883
884
885

886
887
888
889

890
891
892
893

894
895
896

897
898
899
900
901
902

LINE

903
804
905
906

907

208 -

908
910

911
912
913
914
915
916

9117
218
919
920

521
922
923
924

925
926
9217
928
929
930

931
932
933
934
835
936

9317
938
939
940

LINE

941

K AREA 21.31 AC

PB 2.1

BA 0.0333

LS 0 86.9
uD <111

*

KK EX-E8

Kf AREA 10.67 AC
PB 2.77

BA 0.0167

Ls 0 86.9
up .133

*

KK CP22

Kef COMBINATION POINT CP22

Xf COMBINE RCP21, ES2, EX-E7, AND EX-E8
HC 4

+

KK DSHDO6C

Kf RETREIVE FLOW THAT OVERTOPS US 95 CHANNEL
K BETWEEN VIN HDO6C AND HDO7C CULVERTS

DR DSHDO6C

*

KK DCHDO7C

X RETREIVE FLOW FROY VTN HDO7C CULVERT
DR DCHDO7C

*

KK  95-9B
K4 AREA 8.5 AC
PB 2.727
BA 0.0133
1S 0 92.6
up 138 .
Z N
HEC-1 INPUT EAGJ 25
DU v sevaiersidae o o coaBia s s o scwsSnies voviollon s s sseDewia v s s o Briecne s w0 lavinie vosBawine s sieTees o nd0 o™
: N
w0
KK cp23 X{\
K4 COMBINATION POINT CP23 AN

K COMBINE DSHDO6C, DCHDO7C AND 95-9B

HC 3
E3

KK RCP23

KM ROUTE CP23 THRU EX-E9

K LEN  SLOPE N N/R SHAPE BW ss

RD 720 ,029 .035 0  TRAP 50 5

*

KK  EX-E9 ®j
K AREA  6.13 AC .~
PB 2.77 ( N
BA  0.0096 R
1S 0 86.9 Y

uD .109 @

W Y

KK Ccp24 ;’\

KM COMBINATION POINT CP24 N

K  COMBINE CP23 AND EX-E9

HC 2 )

*

KKCPSE-DUMMY

Kif COMBINATION POINT CPSE-DUMMY

X COMBINE CP16, CP18 CP22, AND CP24
HC 4

KK EX-W7

K AREA 126.63 AC
PB 2.84

BA 0.1979

LS 0 86.2

UD .292

*

KK OFF20

Kif AREA 42.0 AC
PB 3.01

BA 0.0656

Ls 0 86.2

UD .1380

*

KK ROFF20

Ktf ROUTE OFF18 THRU EX-¥8
Kif N-STEPS K X-FACTOR

RM 4 0.329 0.15
¥
HEC-1 INPUT PAGE 26
ID....... i B 20000 vadesssnecBonaivie SosaniniBouaeiiilevionssseBasininonisi Bieasse 10
KK EX-¥8
Kef AREA 139.52 AC
PB 2.88
BA 0.2180
s 0 86.2
uD .323
* .
KK CP25

«ef COMBINATION POINT CP25
Kii COMBINE ROFF20 END EX-W8
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CONCENTRATION POINTS FLOW-SPLITS NN L N 0 8 \ [ L LEGEND
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CHDO5C2 536 167 N\ DCHDO05B 1389 200 S LS e e e 5
Srooen et 40 | BCHDO5C 1286 . - 178 ) ‘ SUMMARY OF EXISTING CONDITIONS HEG-1 MIODEL B
CHD06B2 315 9 DCHDOBA 784 357 OFFSITE BASINS 2
CHOO6C 1525 87 I\ v {__DCHD0sB "807 430 : |
CHDOSC2 493 37 %Y BASIN AREA (AC) [ 100 YR(CFS) [ 10 YR (CFS) g
\ ) DCHD0BC 832 549 3
CHDO7B 368 24 v ) & OFFA 12.99 17 4
CHDO7B2 305 10 S DCHDO7A . 55 16 OFFB 85.55 79 21
CHDO7C 556 38 L 3| DCHDO7B 14 PG e & &
CHDO7C2 441 17 . \{___DcHporc 22 B
P o1 S L D W e i = \ OFFD-A 41149 343 o7
DR - - i AN - i - Wil U s L:?’T‘t~§;«, A Y ‘ i i) EAE 2 \ :§~.~, OFFD-B 319.21 232 61 |
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CP4 &7 2 \\f\ )4 )5 AR Sy G il ! OFFF-A 636.03 _ 843 322 K
CP5 105 27 I NJes €& 29 BN e \ﬂ_};ijl,’z : ANk & ; OFFF-B 391.15 433 160 g
CP6 233 50 L= n ) ) ) W L Rt I, Ak (O OFFG 25.98 48 18 g
CP7 450 | 134 R \ Al G LT i OFFH 5.60 15 6 i
CP7A 454 138 KOVS VSR v ;j 3,'5 ] P LD ! OFF2  59.39 61 15
CP8 478 14 Ny 98 g : N P OFF4 20.39 27 7
CP9 1305 556 LS 1L 2bs 3 VEe .
3 SL TN ; 7 OFF5A 10.30 26 11
CP10 1419 560 ) 3 L2 L
e e |y § L - & OFF5B - 7.43 18 8
P12 733 308 Pt )i OFF8 8.50 19 8
CcP13 953 V\odL 5 2 OFF9 29.87 60 25 |
- CP14 182 K OFF10 - 429.46 591 248 5
CP15 195 OFF11 2.92 4 1 8
CP16 309 OFF12 6.02 8 2 &
CPi7 290 OFF14 8.56 19 8
or1s o OFF15 23.15 49 19
— = OFF16 504.67 538 220
oo — o7 OFF18 351.44 480 196 i
CP22 1088 OFF20 42.00 85 | 33 iggs
CP23 117 OFF21 337,93 461 186 a2 g 3
CP24 118 95-1 2.71 7 3 2590
CP25 268 952 2.80 7 3
CP26 541 > 5
-CP27 880 . 12 '
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= e =
=) PO  RNNS 2 z &
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e ) g 1 s g
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s D W Do —— 288 = 19
) 10 -,\ 5 J\‘\ﬁ{‘l“" D s ’ <5 EX-W4 67.06 121 47
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B \“\‘%\3)7\357(1'(%)7 i I el : EXWz | 12665 - .der_.|. "7 =R
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FAX 7022296541 Devco Sewer Road Flood

[Z1001/003

DATE:

Land Development Services
Department of Public Works

Oh Sang Kwon, P.E,
Flood Control Sectjon
Department of Public Works

CITY OF LAS VEGAS 14
INTER-OFFICE MEMORANDUM May 24,201\ |
TO: FROM: [ * |7

SUBJECT:

| Drainage Study for:

COPIES TO:

Kyle Canyon Master Drainage Study

Slater Hanifan Group

Cross Streets:

Fort Apache Road & Moccasin Road

Wachovia Bank / Carwin Advisors

File Number: F:\Depot\DSMemos\DS4420E.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-06-001-001 Randy Fultz
Zoning Action: CCPW, CCRFCD
FEMA Flood Zone YES NO X NDOT; NV Energy
Proposed Storm Drain | YES X NO PB America, Inc.
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Transaction #
1% Submittal 6/22/2010 7/13/2010 Not Approved $1,000.00 | 147216; $1000
2" Submittal | 9/17/2010 | 10/4/2010 Not Approved $400.00 | 153788: $400
3“ Submittal | 10/15/2011 | 11/14/2011 Not Approved $400.00 | 153788: $400
4" Submittal | 2/13/2012 3/1/2012 Conditional Approval $400.00 | 274196: $400
CCRFCD 5/23/2012 5/24/2012 Concurrence Recv'd N/C N/C
TOTAL FEES (LDDRS): | $2,200.00
REMARKS:
Update to original Kyle Canyon Master Drainage Study (DS4091). Site layout has been
changed.

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

is approved subject to conformance to all City standards and the following conditions:
must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Regional Flood Control District

concurrenge,

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

X is conditionally approved subject to Nevada Department of Transportation
concurrence.

X is conditionally approved subject to BLM concurrence/approval.

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

2. The Kyle Canyon Master Drainage Study is proposing to revise the hydrology and facilities indentified
in the Clark County Regional Flood Control District's (CCRFCD) 2008 Las Vegas Valley Flood
Control Master Plan Update. A Master Plan Amendment (MPA) must be submitted to the City of Las
Vegas for approval. The City of Las Vegas will coordinate the MPA submittal to CCRFCD for
approval. The Master Developer will be responsible for preparing all submittals needed for CCRFCD
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along with any and all presentations. The MPU must be approved by CCRFCD prior to the final
approval of the Master Drainage Study.

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

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

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

6. Please obtain necessary 404 permits from Army Corps of Engineers and provide a copy of the permit
to Flood Control prior to issuance of the grading permit. The contact information for Army Corps of
Engineers is listed below:

Patricia L, McQueary

Chief, USACE S. George Regulatory Office
US Army Corps of Engineers

321 North Mall Drive

Suite L-101

St. George, UT 84790

(435) 986-3979 (Office)
(435) 986-3981 (FAX)
Patricia.L.McQueary@usace.army.mil

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

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

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

10. The site is adjacent to Clark County jurisdictional boundaries. The engineer must coordinate the
Master Drainage Study with Clark County Public Works Department (CCPW) and incorporate any
concerns for boundary conditions. CCPW concurrence is required prior to final acceptance of the
Master Drainage Study.

11. The project proposed to construct facilities and/or increase flows within Nevada Depariment of
Transportation (NDOT) right-of-way. Therefore, NDOT concurrence Is required prior to final approval
of the Master Drainage Study.

12. The project proposed to discharge flows onto and proposed facilities within U.S. Bureau of Land
Management (BLM) property. Therefore, BLM concurrence is required prior to final approval of the
Master Drainage Study.
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13.

14.

15.

16.

17.

18.

The proposed berm/levee along Moccasin Road will require approval from Federal Emergency
Management Agency (FEMA) in the future. The proposed berm/levee must be designed to meet the
minimum requirements set by FEMA and CCRFCD by a future technical drainage study.

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

Please note that all detention basins must be designed per CCRFCD criteria including a low flow
facility around the detention basin. Also, include new water quality feature per Storm Water
Management Plan.

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

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

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

NOTE:

In an effort to increase administrative efficiency, the City of Las Vegas Public Works
Department requires all soil reports, drainage studies and traffic impact analysis submittals to
be accompanied by an electronic copy of the submittal. Electronic documents must be
submitted with one original hard copy of the study. Electronic documents should be on a
universal computer-readable digital output replicating your submittal to be used for archival or
display purposes. This may be more than one file if necessary. An Indexed Portable
Document Format (PDF) or Print Ready CAD file formats with a minimum of 300dpi are the
desired formats, but provided it is a high quality digitized replication of the submittal, other
formats may be acceptable. If figures are in color, they must be scanned in color and saved as
a separate file, The new submittal requirement is effective on July 1, 2011, If there are any
questions regarding these new requirements, please contact Oh Sang Kwon in the Flood
Section at (702) 229-2177 or Rick Schroder in Traffic Engineering at (702) 229-6327.

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

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

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

osk

AREA  G-6,7, & F-12
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FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS *
Jun 1L HYDROLOGIC ENGINEERING CENTER

VERSION 4.1 ¥ ¥ 609 SECOND STREET ®

P DAVIS, CALIFORNIA 95616 :

RUN DATE ~ 17JUN10 TIME 05:37:13 % ¥ (916) 756-1104

XXXXX

KX XXX %

E XXX X § x

X OXOKXXX XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECLDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID i soes Lyies s 2o s sioce : 4,0 een 55 s we Bais v vinca Tsvvie wemsrs (S Dlyaioin s 10
*DIAGRAM
1 ID SLATER HANIFAN GROUP
2 1D CARWIN ADVISORS
3 1D KYLE CANYON
4 D MASTER DRAINAGE STUDY
g ID PROPOSED DRAINAGE CONDITION
D
7 D RETURN PERIOD ------- 100 & 10-YEAR
8 ID DISTRIBUTION -- - 6-HOUR SDN3
9 1D PROJECT NO. -- - wcpP0902.003
10 0 FILENAME - - Proposed.Hl
11, D DATE -~~-- - 06/11/10
12 in MODELED BY ~=-=====-- SM3
13 D
14 i SIX HOUR DEPTH-AREA REDUCTION FACTORS
15 D DRAINAGE AREA (MIA2) DARF
16 iD 0.0-0.49 1.00
17 D 0.5-0.99 0.98
18 ip 1.0-1.99 0.97
19 in 2.0-3.99 0.93
20 1D 4.0-5.99 0.91
21 IDp 6.0-7.99 0.90
22 ip 25-YR 0.70
23 0 10-YR 0.57
24 ID
25 IT S 0 0 300
26 10 5 0 0
27 IN 5 0 0
28 IR PREC 1..00 0.98 0.97 0.93 0.91 0.90 0.70 0.57
29 KK OFF18
30 KM  REFERENCED FROM GCW MASTER DRAINAGE STUDY
31 KO 3
32 BA  .2799
33 PB 3.00
34 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
35 pC 0.130 0.130 0.130 0.133 0.140 0.142 0 148 0.158 0.172 0.181
36 pC  0.190 0.197 0.199 0.200 0.201 0.204 O 214 0.229 0.241 0.249
37 pC  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
38 pC  0.499 0.590 0.710 0.744 0.781L 0.812 O 819 0.835 0.851 0.856
39 pC  0.860 0.868 0.876 0.838 0.910 0.926 0O 937 0.950 0.970 0.976
40 pc  0.982 0.985 0.987 0.989 0.990 0.993 O 993 0.994 0.995 0.998
41 PC  0.998 0.999 1
42 LS 0 86.2
43 uo 0.332
44 KK NVES
45 BA .0039
46 PB 3.00
47 LS 0 88.0
48 up  0.100
1 HEC-1. INPUT PAGE 2
LINE IDGas s Licazare wars b SN F 4,000 S e 5 6o s Vo v L —— s I 10
49 KK wpT19
50 KM COMBINE OFF18, NVE8
S1 HC 2
52 KK OFF21
53 KM  REFERENCED FROM GCW MASTER DRAINAGE STUDY
54 KO 3
55 PB 3.10

page 1
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0.106

wpT49
COMB%NE w45, w46

95-6
REFERENCED FROM GC¥ MASTER DRAINAGE STUDY
.0104

2.77
89.9
0.095

HEC-1 INPUT

OFFW
.0122
2.77

Q 77.0
0.185

CHD04B
COMBINE RDHD2B, WPT49, 95-6, OFFW
REFERENCED FROM GCW MASTER DRAINAGE STUDY
4

DHDO4B
FACILITY E-11
FLOW SPLIT AT VTN CULVERT 4
FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95
REFERENCED FROM GCW MASTER DRAINAGE STUDY
DCHD4B
[0} 611 811 1102 1379 1647
0 611 733 855 977 1099

w34
.0700
2:.93

0 95.0
0.121

W35
.0139
2.93

0 95.0
0.090

GC4
.0097
2.93

0 98.0
0.109

wPT47

COMB%NE w34, w35, GC4

HEC-1 INPUT

95.0

wPT48
COMBINE WPT47, W44
2

95-7A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
2.77
0 92.6
0.075
CHDOSB

COMBINE RDHD4B, WpT48, 95-7A
REFERENCED FROM GCW MASTER DRAINAGE STUDY
3

DHDOSB
FACILITY E-12
FLOW SPLIT AT VIN CULVERT 5
FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95
REFERENCED FROM GCW MASTER DRAINAGE STUDY

DCHDSB
0 87 209 520 734 928 1120
Page 16

....... g Py |
....... 8....00.9......10
1292 7

PAGE 29

PAGE 30
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0 87 173 260 346 433 520 606

w12
.0277
2,93

0 90.0
0.123

w20
.0214

2.93
0 95.0
0.103

HEC-1 INPUT

WPT4L
COMBINE W12, W20
2

HORSL
<0139
2.93
0

0.094

98.0

wWPT42
COMBINE WPT41, HORSL
2

Wil
.0284
2.93

0 90.0
0.119

GC2
.0022
2,93

0 98.0
0.135

wPT43
COMBINE W11, GC2
2

vPT44
COMBINE WPT42, WPT43
2

V21
.0214
2+93

0
0.106

STRT6
.0063
2..93

0 98.0
0.091

HEC-1 INPUT

wpT45
COMBINE W21, STRT6
2

w19
.0494
2.93

0 95.0
0.112

GC3
.0031.
2.93
0 98.0
0.087

VIPT46
COMBINE WPT44, WPT45, W19, GC3
4

95-8A
REFERENCED FROM GC¥ MASTER DRAINAGE STUDY
Page 17
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KK
KM
KM
DR

KK
K
K
HC

proposed.out

.0052
2.77
0 92.6
0.064
OFF14
REFERENCED FROM GCW MASTER DRAINAGE STUDY
.0128
2.77
86.9
0.090
CHDOGB
COMBINE RDHD58, WPT46, 95-8A, OFFl4
REFERENCED FROM GCv/ MASTER DRAINAGE STUDY
4
RCHD6B
FLOW SPLIT INTO US-95 MPU FACILITY
33% FLOW INTO 8'XG' MPU FACILITY
DCMPUG
0 425
0 142
HEC-1 INPUT
....... Toee voen Zhss s saeBsvnn v sodhs soen v oSa e vome 8o vein ¥
DHDOGB
FACILITY E-13
FLOW SPLIT AT VIN CULVERT 6
FLOW SPLITS TO BETWEEN NB AND SB ROADS OF US-95
REFERENCED FROM GCVf MASTER DRAINAGE STUDY
DCHD6B
0 580 881 1846 2671 3498 4331
0 580 725 869 1014 1159 1304
4
95-9A
REFERENCED FROM GCV MASTER DRAINAGE STUDY
.0110
2.77
0 92.6
0.098
CHDO7B
COMBINE RDHD6B, 95-9A
REFE%ENCED FROM GCW MASTER DRAINAGE STUDY
OFF15
REFERENCED FROM GCv/ MASTER DRAINAGE STUDY
2.77
0 86.9
0.126
CHD7B2
COMBINE CHDO7B, OFF1S
COMBINE FLOWS IN MPU FACILITY
REFERENCED FROM GCW MASTER DRAINAGE STUDY
2
CRET8
RETRIEVE FLOW FROM DVCUL8
FLOY BETWEEN FRONTAGE AND US-95, NOT IN FACILITY
REFERENCED FROM GCW MASTER DRAINAGE STUDY
DVCUL8
DCRET8
FACILITY E-14A
FLOW SPLIT AT VTN CULVERT 8
DIVERSION TO BETWEEN NB AND SB ROADS OF US-95
GECAUSE PROPOSED MPU FACILITY REDUCES FLOW AT CULVERT 8§,
SIDE WEIR RAISED TO MATCH EXISTING DIVERSION AS MUCH AS POSSIBLE
REFERENCED FROM GCW/ MASTER DRAINAGE STUDY
DIVBA
HEC-1 INPUT
....... 1.......2....v..3.......4.......S.......6.......7.......8.......9.....,10
0 117 240 431 556 618 1137
0 117 159 179 207 219 329
RET9
RETRIEVE FLOW FROM DVCUL9
REFERENCED FROM GCt MASTER DRAINAGE STUDY
DVCULY
CRETY
COMBINE RET9 AND RET8
REFE%ENCED FROM GCW MASTER DRAINAGE STUDY
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Kyle Canyon Amendment to the 2008 Las Vegas Valley

Master Plan Update, SHG




Steve Jones

From: Peter Jackson <pjackson@LasVegasNevada.GOV>
Sent: Thursday, March 07, 2013 1:32 PM

To: Steve Jones

Cc: Oh-Sang Kwon; Todd L. Myers

Subject: Kyle Canyon MPA submittal

Steve;

This will serve as our formal review of the Kyle Canyon MPA.

Please update ExhibitJ to show the US95 MPU facilities (CN95 0259 — 0333) as existing.
Include a full size copy of the Kyle Canyon MPA 24x36 Exhibit within the report.

Please submit 2 copies of the Kyle Canyon MPA to CCRFCD, attn Kevin Eubanks, for their review.

Please provide a listing of both the Category A & B facilities for inclusion within the Agenda item. Separate the info in
categories by what is changing;
I.E., Category A Facility size & flow change facilities include: BRDB 0043 — 0157, MOKC 0000 —0103, CN95 0199
- 0284

Flow change facilities include: CN95 0102 — 0167, LVMO 0000 - 0276

We anticipate submitting the MPA Agenda item to CCRFCD within a few weeks to meet the CCRFCD time line for the TAC
Agenda.
The City anticipates that this MPA will be on the May 30, 2013 TAC.

Please give Oh-Sang or myself a call if you have any questions.
Thanks,

Peter Jackson, CFM

Senior Engineering Associate
Department of Public Works

Flood Control Section

333 North Rancho Drive, 7th Floor
Las Vegas, Nevada 89106

(702) - 229 - 5266

pjackson@lasvegasnevada.gov




WEST3.DAT

MASTER PLAN AMENDMENT PREPARED FOR KYLE CANYON MASTER PLAN

REVISED CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
UPPER AND LOWER NORTHERN LAS VEGAS WASH WATERSHEDS

RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT

INPUT FILE = WEST3.DAT

INPUT FILE DATE = NOVEMBER 2012

DESIGN STORM = 100-YEAR 6-HOUR STORM

STORM DISTRIBUTION = SDN3

MPU MODELED BY PBS&J (KRYSTLE PEMBERTON, E.I., CFM)

MPU CHECKED BY PBS&J (HARSHAL B. DESAI, P.E., D)

MPA MODELED BY SHG (STEVE JONES, P.E.)

STORM CENTERING = WEST TRIBUTARY

DOWNSTREAM OF THE UPPER LAS VEGAS WASH DETENTION BASIN TO THE MOST
DOWNSTREAM POINT IN THE LOWER NORTHERN LAS VEGAS WASH WATERSHED

REF NCED HYDROLOGIC MODELS:
ID REVISED FINAL DESIGN REPORT FOR THE RANCHO DETENTION BASIN
ID PHASE IT (VTN 2006)
ID RESPONSE TO COMMENTS ON THE CONCEPTUAL DRAINAGE STUDY FOR
ID NORTH LAS VEGAS 600-ACRE SITE (GC WALLACE 2006
ID SECOND RESPONSE TO COMMENTS OF THE CONCEPTUAL DRAINAGE STUDY
ID FOR NORTH LAS VEGAS 2074-ACRE SITE (GC WALLACE 2006)
ID BASIN MAPS FOR SUPPLEMENT #2 TO ADDENDUM #2 TO THE MASTER
ID DRAINAGE STUDY FOR CLIFF'S EDGE/ PROVIDENCE (VTN 2004)
ID MASTER DRAINAGE STUDY FOR KYLE CANYON (GC WALLACE 2006)
ID TECHNICAL DRAINAGE STUDY FOR GRAND TETON DRIVE STROM DRAIN
ID AND AREA 1 ROADWAY IMPROVEMENTS (GC WALLACE 2006)
ID 90% FINAL DESIGN REPORT FOR RANCHO ROAD SYSTEM - EL CAMPO
ID GRANDE STORM DRAIN PROJECT (PBS&J 2007)
ID MPA FOR RACEL STREET COLLECTOR (LOUIS BERGER JANUARY 2007)
ID HYDROLOGIC MODEL FOR FLOYD LAMB NORTH AND SOUTH ENVIRONMENTAL
ID ENHANCEMENT AREAS (LOUIS BERGER DECEMBER 7, 2007)
ID KYLE CANYON MASTER DRAINAGE STUDY ADDENDUM #3 (SLATER HANIFAN 2012)

ID

ID

ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

i

ID AREA (SQUARE MILES) DARF

i - 0.5 0.99

i 0:5 =1 0.975

i 1-2 0.95

i 2 =3 0.925

i 3 -4 0.915

D 4 -5 0.908

D 5-6 0.903

D 6 -7 0.895

D 7 -8 0.885

i

ITs 0 0 300

105 0 0

INS 0 0

JRPREC 0.99 0.975 0.95 0.925 0.915 0.908 0.903 0.895 0.885
KKNW62-S

KMREVISED PER KYLE CANYON MPA

BA0.220

PB2.77

pc0.000 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
Pc0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
pc0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
pc0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
pc0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
Pc0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
Pc0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
PC0.998 0.999 1.000

LsO 959

uD0.208

B

KKRNW62-S

KMREVISED PER KYLE CANYON MPA

KMROUTE NW62-S TO CNW74-C

KMFACILITY = CENTENNIAL PARKWAY CHANNEL WEST/U.S. 95 FACILITY
KMFACILITY ID MILE = CN95 0284

KMLINING =

RD670 0. 016 0.015 0 TRAP 5 0

KKNW74-C

KMREVISED PER KYLE CANYON MPA
BAO.216

PB2.79

LSO 94.3

200.211

KKCNW74-C

KMCOMBINE NW74-C AND RNW62-C
HC2

*

KKRCNW74-C

KMREVISED PER KYLE CANYON MPA

KMROUTE CNW74-C TO 2CNW72-C

KMFACILITY = CENTENNIAL PARKWAY CHANNEL WEST/U.S. 95 FACILITY
KMFACILITY ID MILE = CN95 0199,0205,0226,0227,0232,0283
KMLINING =

§D4535 0. 019 0.015 0 TRAP 15 0

KKNW45-S

KMREVISED PER KYLE CANYON MPA
BAO.288

PB2.91

LSO 91.8

EDO.248

KKRNW45-S
pPage 1



P WEST3.DAT
KKNW147-E

BAO.182

PB2.77

LSO
up0.309

*
KKCNW147E

KMCOMBINE RTULEDB AND NW147-E
KMIRON MOUNTAIN AND BUFFALO

77.6

*

KKRCW147E

KMROUTE CNW147E TO 2CW144E

KMFACILITY = MOUNTAIN SPA/VISTA RANCH

KMFACILITY ID-MILE = MSNV 0125

KMLINING = GRASS

RD1300 0.004 0.03 0 TRAP 100 10

KKNW
KMREVISED PER KYLE CANYON MPA
BA0.097
PB2.77

LSO
gDO.lSZ

KKRNW62-N

KMREVISED PER KYLE CANYON MPA
KMROUTE NW62-N TO CNW100-w
KMLOG CABIN WAY

§D4590 0.025 0.016 O

KKNW100-w

KMREVISED PER KYLE CANYON MPA
BA0.353

PB2.77

LSO 88.0

900.327

90.0

KKDNW100w
KMREVISED PER KYLE CANYON MPA
KMDIVERT OUT 118 CFS ON IRON MOUNTAIN ROAD
KMREFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
KMBY SLATER HANIFAN GROUP DATED FEBRUARY 2012
KMREFERENCE NODE: IREAST
DTDNWI6-C
118 1000
118 118

KKCNW100-w

KMREVISED PER KYLE CANYON MPA
KMCOMBINE DNW100-W AND RNW62-N
KMLOG CABIN AND FORT APACHE

*

KKDCNW100w

KMREVISED PER KYLE CANYON MPA

KMFLOW ROUTED THRU NW115-C: 47 CFS(OHARE) & 187(LOG CABIN)

KMTOTAL FLOW IS 234 CFS TOWARDS NW115-C

KMREMAINDER OF FLOW ROUTED NORTH TOWARD MOCCASIN IN MOFA STORM DRAIN
KMREFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
KMBY SLATER HANIFAN GROUP DATED FEBRUARY 2012

KMIN CONFORMANCE WITH CLV NORTHWEST NEIGHBORHOOD STUDY

KMREFERENCE NODE: OHARE & LOGCAB

DTDNW64E
234 1000
0 766

KKRDCNW100wW

KMROUTE DCNW100-W TO CNW115-C

KMDIVERTED FLOW IN OHARE = 47 CFS

KMDIVERTED FLOW IN LOG CABIN = 187 CFS

KMDIVERSION THROUGH TWO ROADS IS COMBINED

KMROUTING 234 CFS TO THE INTERSECTION BETWEEN EL CAPITAN AND OHARE
RD4300 0.015 0.016 O TRAP 50

K 5-C
BAQ.210

PB2.77

LSO 87.0
2D0.277

KKCNW115-C

KMCOMBINE RDW100-W AND NW115-C
KMEL CAPITAN AND OHARE

HC

KKRCW115-C

KMROUTE CNW115-C TO CNW96-C

KMFACILITY = BRENT DRAINAGE SYSTEM

KMFACILITY ID-MILE = BRDB 0157

KMLINING = RCB

RD2300 0.0025 0.015 O TRAP 12 0

KKDNW96-C
KMRETRIEVE DNW96-C
BRDNWQG—C

KKRDWI6-C

KMROUTE DNW96-C TO CNW96-C

KMIRON MOUNTAIN ROAD

RD4050 0.028 0.016 O TRAP 0 50

KKR2DW96-C
KMROUTE DNW96-C TO CNW96-C
KMFACILITY = BRENT DRAINAGE SYSTEM

Page 7



WEST3.DAT
KMFACILITY ID-MILE = BRDB 0157
KMLINING = RCB
501260 0.0025 0.015 0 TRAP 12 0

KKNW96-C

KMREVISED PER KYLE CANYON MPA
BAO.262

PB2.77

LSO 87.3

Un0.205

KKCNW96-C

KMREVISED PER KYLE CANYON MP

KMCOMBINE RCW115-C, R2DW96-C AND Nw96-C
KME] CAPITAN AND BRENT

HC

KKNW75-C

KMREVISED PER KYLE CANYON MPA
BAD.445

PB2.77

LSO 92.4

uD0. 352

KMREVISED PER KYLE CANYON MPA

KMROUTE 178 CFS IN BRENT LANE THRU NW96-C

KMREFERENCED FROM "ADDENDUM #3 TO MASTER DRAINAGE STUDY FOR KYLE CANYON"
KMBY SLATER HANIFAN GROUP DATED FEBRUARY 2012

KMREFERENCE NODE: BRENT
KMREMAINING FLOW ENTERS THE RACO STORM DRAIN

DTDNW111S
200 300 500 1000 5000
22 122 322 822 4822

KKRDW75-C

KMROUTE DNW75-C TO 2CNW96-C

KMBRENT

502600 0.028 0.016 O TRAP 0 50

KK2CNW96-C

KMCOMBINE CNW96-C AND DNW75-C
KM§1 CAPITAN AND BRENT

HC

KKR2CW96-C

KMROUTE 2CNW96-C TO CNW113-C

KMFACILITY = BRENT DRAINAGE SYSTEM

KMFACILITY ID MILE = BRDB 0107

KMLINING =

RD2660 0. 024 0.015 0 TRAP 8 0

KKNW113-C
BAO.189

PB2.77

LSO 86.8
200.271

KKCNW113-C

KM%OMBINE NW113-C AND R2CW96-C
HC

*

KKRCW113-C

KMROUTE CNW113-C TO CNw147w

KMFACILITY = BRENT DRAINAGE SYSTEM

KMFACILITY ID-MILE = BRDB 0043

KMLINING = RCB

§D2920 0.021 0.015 O TRAP 8 0

KKNW114-C
BAD.169

PB2.77

LSO 81.9
UD0. 249

KKRNW114-C

KMROUTE Nw114-C TO CNW147w

KMNATURAL CHANNEL

RD2800 0.019 0.03 0 TRAP 50 3

KKNW147w
BAO.106

PB2.77

LSO 80.6
EDO.ZOB

KKCNW147w

KM%OMBINE RCW113-C, RNW114-C AND Nw147w
HC

*

KKNwW144w
BAO.310
PB2.77

LSO 81.3
300.257

KKCNW144w

KMCOMBINE Nw144W AND CNW147w
HC2

*

KKDNW111S

KMRETRIEVE DNW111S

DRDNW111S

KKRDNW111S
KMROUTE DNW111lS TO CNw1lls
Page 8
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Storm Flow Summary
Kyle Canyon Offsite Basins

Storm Flow Summary
Kyle Canyon Offsite Concentration Points

Ultimate Condition Ultimate Condition
Basin ID Area (ac)| Quoo (cfs) | Qo (cfs) ion Point [Area (mi%)] Quoo (cfs) [ Qio (cfs)
OFF16 230.. 372 145 CNWT1.E' 0.47 610 272
OFF18 134. 213 82 CNW3s.C' 269 2709 1206
OFF20 214 297 117 CKCB'
OFF21 3064 | 473 | 195 —cnwasnonwsse | 481 | %82 | tem
NW21-C 99.3 242 114 cKce'
NW35.C 2206 | 423 | 191 - CKG5 +NW50- 488 | e | 0B
NW50-C 107.3 228 93 C2138-5% 50.68 10298 NA
NW51-C 316.8 485 198 T~ Pow determined by SDN3 HEC-1 Nodel
NW62-N 61.9 122 46 2 - Fiow determined by SDN5 HEC-1 Model |
[Note all Basins have been defermined by SON3 HEC-1 Model. Note CNW71: 5 have been direclly e

Note that all Basins reported in this table have been revised from 2008 MPU.

2008 CCRFCD MPU, and vill be a part of the future MPA.

Storm Flow Summary -l
Kyle Canyon West Basins o e sen ol
Uttimate Condition ot |aes )] O | Qu (o)
Basin ID Area (ac) | Qo (cfs) | Qo (cfs) CHWDET 148 | 133 | e
NWDET 497 142 72 R
NWSHP 645 143 71 e W | e | am
NW33-C 161, 368 74 B T
mﬁi :g: ﬁ ;g? iM @1 Cencetration Polrts ba @ Besa dstermined by SO I HEC- 1 Mads!
NWe2-S 140, 327 161
NW72:C 281, 520 235
NW74-C 138, 328 161
Note all Basins have been determined by SON3 HEC-1 Mods!.

Nole all Basins have been revised from 2008 CCRFCD MPU, and vall

be apart of the future MPA.
Storm Flow Summary Storm Flow Summary
Kyle Canyon East Basins Kyle Canyon East Concentration Points
Ultimate Condition Uttimate Cendtion
Basin ID Area (ac) [ Qy (cfs) | Qyo (cfs) Com:;;::l Polnt [Area ()] Qoo (cfs) | Qua (cfs)
Nwe4-C 67.4 101 35 SOTB e 5091 | 10307 | NA
NW64-E 145.4 268 101 CRWEAL o Eoe | wa
NW75-C 99.4 242 123 =CHVBLE + CKOB +NNELC -
NW100-W 402.3 512 224 CP43 8672 | 10872 NA
[Note ali Basins have been determined by SDN3 HEC-1 Modsl. XOBSLC oW
23 SON5 FEC-1 Model_
Note all Basins have been revised from 2008 CCRFCD MPU, end
be a part of ths future MPA.
Storm Flow Summary
Kyle Canyon East Diversions
Utimaty Condton Storm Flow Summary
Lo Lol |00 Sonaien | Domnr | Kyle Canyon US-95 Concentration Polnts
o E 2 e T Concentration m::mu g
DNW A0V 167 73 NN100-W Log Cabn.
ERENT 104 2 NWT5C Bt 95STH
HORSE_ 37 [ NNTSC. Hose | ZONNTIE+ WIASS ¢ NVE2S + WT2.C ¢ NAT4C
RACEL _'_0__‘ 101 —_W Racel tiots a3 Conpentraton Points have beca o lermioed by SONI HEC-1 Modsl..
o 1200
FEET
LEGEND
BASIN BOUNDARY
NW45-C BASIN ID
——=  FLOW DIRECTION
CCONCENTRATION POINT

EXHIBIT G

KYLE CANYON MASTER DRAINAGE STUDY (ADD3)
REGIONAL ULTIMATE CONDITION DRAINAGE PATTERNS MAP
WCR0902.004

SLATER

Oleums|
CONSULTING ENGINEERS & PLANNERS CARWIN
TTAON: AyL L OTREELI(, LAR VEQIS, NV U1 ADVISORS




Floyd LLamb Park North and South Environmental

Enhancement Areas, Final Design Report, LBG




FINAL DESIGN REPORT

FLoYD LAMB PARK
NORTH AND SOUTH

ENVIRONMENTAL ENHANCEMENT AREAS
CLV PROJECT: 06-12828

PREPARED FOR:

CiTY OF LAS VEGAS
DEPARTMENT OF PuBLIC WORKS
400 STEWART AVENUE
LAs VEGAS, NV 89101

PREPARED BY:

THE Louis BERGER GROUP, INC.
500 E. AMIGO COURT, SUITE 100
LAs VEGAS, NV 89119

May 2009




[ Area |

Conc. IEEI

Polnts Points | (cfs) |

NW126 | 554 |

NW128N | 493 | | 493 |
93

3
1

[ Qo]
[ (cfs) |
| 211 [ 2092
| 181 |
| 553 |

[a}

1997

oo
=
=
=
N
g2

[=)

CNW94
CNW93

| a0 |
| (cfs) |
[ ac6 |
| 162 |
| 262 |
| 56|
| 136 |
2

| 595 |
cnwis7 | 380 | | 333 |

3872
7

1

[=)

[ 137 |

| 175 |
CCNW1L 2432 ||cRasD2 | so4 | 455 | 3859 |
0922 [ 246 |
coscs | 358 | 156 [ 3872
Nwiws | 1357 | 705 | 3733 flerenos [ 43 [ 37 | 1254 |
Nwizs | 927 | 263 | 4o3 ffruteos | 30 | 21 [ 1146 |

BIRE

Q100 |

[ (cfs) |

[ 308 [ om

[ 33 | 181

|_ora_|

[ 183 [ 24 |

| 289 |

175

| 692 |

| o |
705

974
07
692
973
27

R EEE REIEE
glg|g|8
NI
a|Aa|a|a
&
-
™
N
w o
3 £
N
=)

=
i

)
sl
&
e

OFF14A

OFF20A"

£9)
=
=
e
=)
9
=
i
i}
),

(o)
Sl
Gl
H
=)

OFF21A

@3

OFF24B,

CD93C5,

LEGEND

SOUTH ENVIRONMENTAL ENHANCEMENT AREA
UNCOLLECTED DRAINAGE AREA

NORTH ENVIRONMENTAL ENHANCEMENT AREA
WEST AREA OF U-95

DETENTION BASIN

[INW127/ = INW145]

:

Basin Area |[ Basin |

OFF14
1

sl
Pl
BEENE

OFF2’

o|>|
| <o
kd i

z|
2|
=
=]
S

JJelglelelelelele

b ] e e b e e td ]

i P ENS] g Y XY P8

P I IS B ) NI B

@ |m| >|2(9|wm| >
IH%HHHHHEHHHHHHHEH%HEHEE

||

HE%HHHHIEHHHHHHH!!HEEH@I

3

a
~
el

S
o A e
L e A

e e

Iy

e

e
Chkudued

[_NW8T_| a7

OFF1A  BASIN NAME

STORM DRAIN

A CONCENTRATION POINT

m|

Floyd Lamb Park

North and South

Environmental Enhancement Areas
Interim Conditions Hydrology
Figure 4.1a
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San Marino Estates III, GCW




dUN‘lU‘d_UUd WED Udibd PR ULTY UF LAS VEURS

FAX NU,  [U23828bb1 P, 01701

(F«. CIT"'YS.»QF{. LA;sllng_A‘,s“;'::‘I":‘u :""‘”‘ I-: i o) :'_. .'""I.' e !'\‘.;' \.. , :x ": Rk L) -'.‘
: INTER:OFFICE MEMORANDUM " 21| June. 18, P2 o v e B
TO: - T h . = , FROM: A '
Land Development Services Albert Sung, P.
Department of Public Works Flood Gontrol Project Engineer
: Department of Public Works
SUBJECT: '| Drainage Study for: | COPIES TO:
San Mariuo Estates Tl G.C. Wallage, Inc.
Cross Streats: | __ NEC of Horse Drive 2, El Capitan Way ___| Distinctive Homes
FILENO.:. | F:\Depot\DSMEMOS\DSaazes.duc “ Bart Anderson, P.E., DevGo
“Parcel Number’ | 125-08-004-001 thru ~005 Leni Skaar, Ward 6
Zonlhg Actian: 7 . Councilman Mack Llaison Office
"FEMA Fiood Zong: 5" YES No X - -
‘Propoved.Stormbraln | YES X No |
THISTORY o DATE ] tiDATE I - COMMENTS ., |, REVIEW:.. [ FEESPAD"
e e | RECEIVERD, REM P, e REES . ] GiR
1% Submittal | 4/25/2003 5113/2003 ~ Not Approved $250.00 103285: $250
2™ Submittal |  5/28 & 6/18/2003 | See Comments Below $400,00 | 105086: $400
6/13/2003 :
TOTAL FEES (LDDRS); | $650.00 =
REMARKS: :
The Drainage Study for the subject project has bsen reviewed and:
’ X s approved subjet to conformance to all City standerds and the following conditions.
= must be resubmitted or supplemented including the following:

must

have Clark Gounty Reglonal Flaod Control District concurrence

1. Revise the section tife of JID-1 and K/D-1 to “pPUBLIC D

'

Fax

™ Boy. 2299

ralnage Easement’.

2, Revise the 10' dralnage easement at the back of Lots 10-13 to “PUBLIC drainage easement.

NOTE:  Any future changes to the proposed deslgn (or design assumptions) as outlined In the approved
dralnage study and attached preliminary grading plan which affect drainage must be addressed
in @ Drainage Study Amendment and accepted by the Clty of Las Vegas Fload Control Section.
Addltionally, conditional acceptance of a drainage study [s valid fora period of one (1) year. If the
proposed . cunstruction has not been completed In that time periad, the City of Las Vegas
reserves the right to require additional conditions and/or submisslon and acceptance of a
complete drainage study update prior to further construction of a project. '
END OF REMARKS TRIS: T19S/RE0E/08
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Department of Development Services
Civil Engineering Division

500 S Grand Central Pky 1st FI & PO Box 551842 < Las Vegas NV 891551842
(702) 455-4600  Fax (702) 388-2550

Phil Rosenquist, Director ¢ Carla J. Pearson, Assistant Director
A G R RO TR Wt o ©

July 7, 2003

G. C. Wallace, Inc.
1555 South Rainbow Boulevard
Las Vegas, Nevada 89146

CLARK COUNTY CONCURRENCE for San Marino Estates lll
Study Dated: April 25, 2003

Addendum # 1 Dated: May 23, 2003

Addendum # 2 Dated: June 30, 2003

L ocation: Northeast comer of El Capitan Way and Horse Drive
SEC.8, T.19S,R. 60 E.

H.T.E. # 03-29203 Concurrence

The above-referenced project is located in the City of Las Vegas adjacent to Clark County.
The drainage study was submitted to the County for concurrence. The County has reviewed
the submittal, addendum #1, and addendum #2. In addition, the County has received a copy
of the Inter-Office Memo from the City of Las Vegas, dated June 18, 2003

The County concurs with the acceptance of this drainage study by the City of Las Vegas.
Please note that the County’s review of this development is limited to drainage issues
significant to Clark County unincorporated areas. -

No liability is assumed by the County for information, data, and conclusions of the consulting
engineer.

DEPARTMENT OF DEVELOPMENT SERVICES

By %//N

Todd L. Myer$, P.E.
Senior Engineer
Civil Engineering Division

TLM/wliw

cc:  Albert Sung, P.E.
City of Las Vegas Department of Public Works

BOARD OF COUNTY COMMISSIONERS
MARY KINCAID-CHAUNCEY, Chair * CHIP MAXFIELD, Vice-Chaiman
YVONNE ATKINSON GATES ¢ MARK A, JAMES ° RORY REID © MYRNA WILLIAMS ¢ BRUCE L. WQODBURY
THOM REILLY, County Manager

Printed by records at 3/25/2014 2:25:33 PM
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GRADING NOTES: )

CONSTRUCT 39" WIDE PRIVATE STREET SECTION PER USCCD DWG.
NO. 210, SEE DETAIL "A" ON SHEET D-1.

CONSTRUCT GATED PRIVATE MULTIFAMILY DRIVEWAY ENTRANCE PER USCCD
DVG. NO. 222A, SEE DETAIL "B” ON SHEET D—1 FOR PVMT. SECTION.

CONSTRUCT 60° PUBLIC RIGHT—OF—WAY STREET PER U.S.D.C.CA. DWG.
NO. 205: — SEE DETALL “C°, "D, OR "E” ON SHEET D-1.

CONSTRUCT “L™ TYPE CURB AND GUTTER PER U.S.D.C.C.A. DWG. NO.
216.

CONSTRUCT 30" ROLL CURB PER U.S.D.C.C.A. DVWG. NO. 217A.
CONSTRUCT "A® TYPE CURB PER U.S.D.C.C.A. DVG. NO. 219.

CONSTRUCT 4' WIDE, 4" THICK CONCRETE SIDEWALK PER U.S.D.C.C.A.
DWG. NO. 234.

CONSTRUCT 5’ WIDE, 4° THICK CONCRETE SIDEWALK PER U.S.D.C.C.A.
DWG. NO. 234.

CONSTRUCT 8" WIDE CROSS GUTTER PER U.S.D.C.C.A. DWG. NO. 228,
CONSTRUCT UNDER SIDEWALK DRAIN PER U.S.D.C.C.A. DWG. NO. 236

INSTALL 10" L—CURB TO ROLL CURB X-SITION, SEE DETALL "F* ON
SHEET D-1.

CONSTRUCT 8' DEPRESSED CURB PER DETALL “Z® ON SHEET D-1
INSTALL HANDICAP RAMP
INSTALL BOLLARDS PER DETAIL "D" ON SHEET D-2

INSTALL WROUGHT IRON GATE PER DETAW “D" SHEET D-2
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CITY OF LAS VEGAS BENCHMARK BLVBO BC4
LOCATED ON THE SOUTHEAST CORNER OF HORSE AND EL CAPITAN.
ELEVATION — 791,277 METERS /  2596.05 FEET

BASIB OF BEARNG

NORTH 00°15'04°EAST BEING THE INE BETWEEN CCGIS MONUMENT 806

TO CCGIS MONUMENT 801. SAID BEARING IS BASED UPON THE NORTH AMERICAN
DATUM OF 1983/84, PUBLISHED VALUES AS SHOWN BY THE CLARK COUNTY
DEPARTMENT OF PUBUC WORKS SURVEY TITLED “LAS VEGAS VALLEY

GEODETIC CONTROL NETWORK", RECORDED ON FILE IN FILE 88, PAGE 53

OF SURVEYS IN THE CLARK COUNTY RECORDER'S OFFICE, CLARK COUNTY, NEVADA.
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1555 SCUTH RAINBOW BLVD./LAS VEGAS, NEVADA 89146
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G.C.

DISTINCTIVE HOMES
SAN MARINO ESTATES Il
GRADING PLAN

\
a i .. BRENT LANE (PUBLIC)
Al i}
’(—:): > E —
g = S 4N s
e =5 b SR F
w £a = ae g
s £53 =
s 3% B4 w
§ [} % 2
a A 8
c v HORSE DAVE '\ l Z
& (puBLIC) PROJECTBTE |5
GRAND TETON DRIVE_(PUBLIC)
: VICINITY MAP
_ NTS. J
4 BRENT LANE (PUBLIC) 4 N
A l‘H
=T —
- 5 S
=3 (=] @
eE>S
2 Ghe oy ae]| £
= TN |
= &=
= w
= P
& - é
P =
d sunnisz o I
" 1iORSE DRIVE (PUBLIC)
KEY MAP
\_ NTS. J

G-2

2 OF 6 SHTS|




Mystic Valley PH1, CVL Consultants




SE‘[‘-—lQ-QB 16:58 FROM:CLV PW ENG PLANNING 1D« 3828561 PAGE 2.,
. . |CITYOFLASVEGAS - .~ .. " . . DATE:. - . - oL
INTER-OFFICE MEMORANDUM . " | soptember 10,1998 ... =i |
T T _ EROM:

nsky, P.E.

Project Manager .

: : t of Public Works '

Drainage Study for: COPIES TO:
.- Mystic Vallay CVL Consultants

Cross Streets: | Horse & Durango Richmond American Hemes

FILE NO. ] \\khan\ﬂood\Depot\DSMEMOS\DSZ3358.doc Cheri Edleman, P.E. DEVCQ

Parcel Number: | 125-08-603-001 Robert Thempson, P.E. - CCPW

Dennis
Flood

Gt 3T
' Land Development Services
Department of Public Works

SUBJECT:

e W A T s e

Zoning Action: . '
__ FEMA Flood Zona -. | YES No X B ey L e
“Proposed Storm Drain -| YES No X ‘ R
O HISTORY ©  DATE - ... DATE COMMENTS . . REVIEWFEES .
4. .% . ..RECEWED . REVIEWED S 1 Pos gr 8 8 e wBAY T TS
i 1st Submittal 07/22/96 08/05/98 Not Accepted $250.00
L 2nd Submillal 08/27/98 09/09/98 See Comments Below $250.00
y TOTAL FEES $500.00

REMARIKS:
2nd Submittal, Addendum

The Drainage Study for the subject project has been reviewed and:
is acceptable in concept subject to conformance to all City standards and the

I following conditions.
X Thust be resubmitied or supplemented including the following.

R b éal i

s

trol District concurrence

must have Glark County Regional Flood Con

3 4. This project is adjacent lo and proposes work within Clark County corporate limits, therefare Clark

County concurrence is required prior to final acceptance of the drainage study.
The grading plans must be revised (o show the proposed improvements for Spring Mountain Ranch

N

‘ 2.
to the south. The proposed improvements at the intersection of Harse Drive and Homeslead Streel
must also be clearly shown on the plans. Appropriate flowline and finish grade elevations for the
valley gutter and trait must be shown through the vacated area of Horse Drive. Sufficient detail must

d outlet of the drainage channel.
mestead Street. The existing wash just

FOEE B L L S A

also be included at the sntrance an

3. This project is impacted by (2) major washes that cross Ho
north of Horse Drive is being perpetuated through the project. However the wash just south of Brent
Lane will be ¢ut off once the Homestead Streel is constructed. The homes that face Homestead
Street must be protected with a 2 foot high stern wall at the property line. The footing must be a
minimum of 2 feet below the adjacent street grade and be a minimum of 12 inches thick.

4. The typical cross section for Brent Lane on sheetDET 1 does not match the grading plan.- The slerh
stem wall along Brent Lane must be minimum of 2

wall and ‘L' curb must be shown on the plan. The
feet above the back of curb and be salid grouted. An 8 foat valley gutter must be provided across

Homestead Street along the south side of Brent Lane.

5. It appears that Homestead Street is to be raised above the
Avenue by approximately 1.5 to 2 feet. It does not appear

PO SRR A

[ RO AR R TP

éxisting grade near the high, point al Guy
hat positive drainage will not be

ires LA en"d

el e



SEPTIB-SB 16:58 FROM:CLV P

10.
11.

12.
13.

END OF REMARKS
gam

Cross gutters are not accepted across 80 and 100 foot right-ot-ways, the

Sebien et et .
2 won W T L TR RO LSO N

W ENG PLANNING 1D: 3828651

maintained at this location. The engineer musl review and revise accordingly. The design of this
street must be coordinated with {_and Davelopment priar to resubmitting the drainage study.

tead Street must be made an 8 faot concrete cross gutter.

The low point at station 21+46 in Homes
nto the entrance of the drainage

The cross gutter must be flared at a 45° angle as it matches i
easement.

The engineer must provide centerline an
Homestead Street, and Durango Drive. Drainage swales must be prov
streat impravements.

A typical cross section must be provided for
for Brent Lane anly.

d flowline elevations at every 100 feet along the Brent Lane,
ided adjacent to the half

Homestead Streel. Cross Section 8 on sheet DET 118

cross guller across

Durango Drive must be removed. Nuisance flows will be picked up by thebubbler / drop inlet

_ system at the intersection of Brent Lane and Durango Drive.

view and revise the finish floor elevation for lot 46.

The engineer must re
Avenue which revealed that D X \/ values for street

A normal depth calculation was done for Prayer
cannol be met for certain reaches during a 100 year storm event. The subdivision must be
redesigned to meet CCRFCD criteria. It recommended that the engineer provided a flow split so
these flows are not concentrated on one roadway. Solid grouted stem walls must be provided along
these major flow paths. The stem walls must provide at least 8 inches of freeboard above the 100
year water surface elevation. [tis also recommended that an additional drainage easement be
provided at the southeast corner of the project to convey these flows toDurango Drive.
An.additional modified Type 'C’ drop inlet must be provided at the along Brent Lane just west of the
sidewalk ramp in order to collect flows on Brent Lane.

The interior streets that convey off-site flows must be labeled as Public Drainage Easements to be
Privately Mainlained and granted as such by the final map.

TIRIS: 19/60/08

AREA G-08

PAGE Jry.



Department of Public Works
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Alssion Statement  As ‘Partners in Progress’ our mission is 10 censtruct, improve, and maintain tho County infrastructure as weell as to

provida calically neoded commynity seivices which promota the health, safely and corvenionca of the genaral public.”

COMMISSIONERS

Yvonna Athlrzon Gales, Chaly
Lorvalna 7. Hunt, Vice-Chalr
Erin Kenny

Mary L Kincald

Lance M, Melone

500 S, Grand Cenlral Patkway
PO Box 554000

Las Vagas, NV 891554000
(702) 455-6000

Fax: (702) 4556040

Oirecior
M, Manning
£-Mail mmgcociatk nvus

Oaputy Dirsctor
Urdan C Livangosd. Ji.
(T02) 8556003

E-Mail' ucigcaclark nvus

Administretlon & Programs
Nahar 7 Ryan

Managar

1702} 4556000

E-Mad nirgzeo clar nvus

Community Develapment
CarlaJ Poarsont

Manager

17021 3554600

E-Mal gp@codark nvus

Conatruction Managament
custr B ey

Manage!

-702) 455-60%0

E-Mail Imgcoclarn nvus

County Burvayor's Divislon
Sre v xane

County Survevor

703t 4556150

EMal phlgcoelsrk avug

Baslgn Englnearing
Oanes Cedardurg
Manager

1702) 4556050

E-Mad glc@caciam nvul

Enviranmanisl Control
Charigg R ssane!

Manager
|792) 4866000
E-Maf crdteoclark nvus

Tratitc Mansgamont
Rwnata ¥ Roma!
Marager

(702) 4588100

E-Mad de@ooclpr ovus

FIELD OFFICE@
Maintanance Managamaent

o0 N Murdoch
Mansgat

EMad jnm@codlarh meud

December 16, 1998

CVL Consultants, Inc.
4175 Cameron Street, Suite A
Las Vegas, Nevada 89103

CLARK COUNTY CONCURRENCE: TECHNICAL DRAINAGE STUDY
FOR MYSTIC VALLEY - SEC.8,T.19 5., R.60E. - H.T.E. 98-30302

The above-referenced development is located in the City of Las Vegas
adjacent to Clark County unincorporated areas. The drainage study was
submitted to the County for concurrence. The County has reviewed the
submittal dated July 16, 1998 and addenda dated August 25, 1998,

September 28, 1998 and October 20, 1998.

[
The County concurs with the acceptance of this drainage study by the City
of Las Vegas. Please note that the County's review of this development is
limited to drainage issues significant to Clark County unincorporated areas.

No liability is assumed by the County for information, data, and
conclusions of the consulting engineer.

M. J. MANNING
DIRECTOR OF PUBLIC WQRKS

BY MM QLM

"STEVE PARRISH, P.E,
COMMUNITY DEVELOPMENT

PTS 0}
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/ "I FUTURE /™
BASIS OF BEARING

HNORTH 0015'13" EAST. EEING THE BEARING OF THE EAST LWE OF
=l THE NORTHEAST QUARTER (NE 1/4) OF THE NORTHEAST

L 7 QUARTER (NE 1/4) OF THE NORTHEAST QUARTER (KE 1/4) OF

h SECTION 8. TOWNSHP 13 SCUTH. RANGE 60 EAST. MO M. CLARK

s COUNTY, KEVADA AS SHOWN ON THE LAP Il FILE 87.OF SURVEYS,
PAGE 83, OFFICAL RECORDS OF CLARK COUNTY, KEVADA.
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TO. BE_FRIVATELY MANTANED)

GRADING CONSTRUCTION NOTES

m CONSTRUCT 2" AC PAVING OVER 4" TYPE Ul
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TO: FROM:
Dan Bender Dennis W. Sgyafisky, P.E.
Land Development Services Flood C ect Manager
Department of Public Works Departmefif of Public Works
SUBJECT: Drainage Study for: COPIES TO:
Spring Mountain Ranch VTN Nevada
Units 1-49 Spring Mountain Ranch LLC
FILE NO. HADEPOT\DS\DS2005D.DOC John McNellis, PE
NDOT
- FEMAFlood Zone:. - | YES No X CCPW (Robert Thompson, P.E.)
" Proposéd: Storm-Drain ; :| YES X No

2o Not : DATE . -~ .. DATE.: " . ‘COMMENTS -~ . REVIEW FEES
-+ Acceptable RECEIVED -~ REVIEWED: - . R o

1st Submittal 01/22/97 02/3/97 Not Acceptable $250.00

2nd Submittal 02/27/97 03/14/97 Not Acceptable $250.00

3rd Submittal 04/14/97 04/18/97 Not Acceptable $250.00

4th Submittal 05/08/97 05/12/97 See Below $250.00

TOTAL FEES $1000.00

REMARKS:

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

is acceptable in concept subject to conformance to alt City standards and the following
conditions.

must be resubmitted or supplemented including the following:

” must have Clark County Regional Flood Control District concurrence

A maintenance and liability agreement and bond must be provided to Land Development for the
diversion berms as shown on sheets 12 and 14. No building permits will be issued for Reindeer
Lake Street or lots 986 to 1004 and 1242 to 1213 until a permanent solution is found to divert
the flows from the west. Berms 1 and 2 drain to the angle point on lot 1003, this point is in a
sump condition (45.37 BF). The top and toe elevations for these berms must be revised so that
positive drainage is maintained.

The limits of the temporary Public Drainage Easements across the two rough graded commercial
lots must be shown on the grading plan. The easement documents must be filed with City of Las
Vegas Right-of-Way prior to recording the Final Map.

The following private sireets convey off-site flow and must be granted by the final maps as Public
Drainage Easements to be Privately Maintained: ~ Reindeer Lake Street, Loggers Mill Street,
Wind Warrior Avenue, Wolf Dancer Avenue, Teetering Rock Street, Poplar Ridge Street,
Hayloft Street, Silversmith Street, Pine Mission Avenue, Big Plantation Avenue, Red Rain
Street, Smoke House Road, Muffled Creek Street, Fetlock Street, Harness Hitch Avenue,
SheepHerder Street, Hunting Arrow Avenue, and Wind Duster Street.

Section B of the (3) existing 36" RCP’s on sheet 14 must be revised. The existing invert
elevations of the culverts are 94.48, but the proposed top of curb elevation is only 96.85 a



»
1

N
difference of only 2.37". "Either the existing culverts must be removed and replaced at a lower
elevation or El Capitan must be regraded to accommodate these existing pipes.

5. As previously stated, the valley guiter across Racel Street near E! Capitan Way as shown on
sheet 4 will not be allowed and must be removed from the plan. An additional drop inlet must be
provided at this same intersection on the north side of Racel Street west of El Capitan Way.

6. The drainage easement sections as shown on sheets 9, 10 and 14 must be revised so the first (4)
courses of the block walls are solid grouted.

7. As previously requested 6" bleeder lines must be provided for all storm drain bubbler systems.
The drop inlets on Horse Avenue and Meisenheimer Avenue west of El Capitan Way on sheet 1
and the drop inlets at Long Rifle Avenue and Brent Lane east of Fort Apache Drive on sheets 7
and 10 must have 6” bleeder lines to drain nuisance flows. The bleeder line near the intersection
of Ackerman Avenue and El Capitan Way must be revised so the line discharges into existing
right-of-way.

8. The cross section for Meisenheimer Avenue west of El Capitan Way on sheet 4 and Long Rifle
Avenue as shown on sheet 11 must be revised. The stem walls at back of sidewalk will not be
required as homes will front these streets.

9. The block wall on the west side of Sheepherder Street as shown on sheet 4 must be removed to
match the street section as shown on sheet 16. A 16"X48” walf opening may be constructed at
this low point to drain water from this low spot.

10. The street sections for Meisenheimer Avenue east of El Capitan Way, Racel Street, El Capitan
Way, Horse Avenue west of El Capitan Way, Brent Lane, Fort Apache Drive must be revised so
the stem wall is constructed with a minimum of a 12" thick footing.

11.  The street section for Long Rifle Avenue as shown on sheet 7 must be revised to a 51 foot public
street section to match the plan.

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

study update prior to further construction.
PLANS SENT TO LAND DEVELOPMENT \é}\N\ (initial)
END OF REMARKS J TIRIS: 19S/60E/07
gam AREA  G-07
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CITY OF LASVEGAS
INTER-OI

TO:

Land Development Services
Department of Public Works

Departpient of Public Works

Drainage Study for:
Iron Mountain Estates

SUBJECT:

COPIES TO:
VTN Nevada

Cross Streets: | NW of Iron Mountain Rd. & El Capitan Way.

Astoria Homes

Cheri Edelman, P.E., DevCo

“FILE NO.. | \Whan\flood\Depot\DSMEMOS\DS2476C.doc
“Parce ber: | 125-05-401-001, 125-05-402-002,

Clark County Public Works

| 125-05-403-001 & 002, 125-05-404-001 | (Robert Thompson)
17144098
T TYES No X
in [YES X |No
7= Submittal “NotAccepted |  $250.00
2" Submittal | 05/26/99 06/02/99 Not Accepted $250.00
3¢ Submittal | 06/25/09 |  07/01/99 See Comments Below $250.00 -
TOTAL FEES: $750.00
REMARKS:

3" Submittal (Addendum 2)

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

X
conditions:

is acceptable in concept subject to conformance to all City standards and the following

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Control District concurrence

_ The 36-inch storm drain has been provided in Iron Mountain Road as agreed, however no drop

infets are provided. As a minimum, a 20-foot type C inlet must be provided at the west end of the
pipe and at the northwest corner of the intersection of Iron Mountain Road and El Capitan.
Another minimum 6-foot Type C inlet must be provided west of the entrance at Shayla Falls
Street. The valley gutter at Shayla Falls Street will not be necessary.

The study identifies a high point in Fort Apache at the entrance between Lots 99 and 100 and

indicates that no off-site flows will enter the site at this location. The grading in this area indicates
that the high point is south of the entrance and there is a potential for off-site flows to enter the
site. The flow line elevations in the valley gutter must be shown so that the flow line is the low

point and the flow line grades at the entrance are higher.

Headwall detait (15/11), shows the top of the headwall as 19.68 in the Headwall section and as

21.7 in the Front View. These elevations must be verified and revised accordingly.

Locations for Sections 11/11 and 12/11 must be identified on the grading plans. Section 11 detail

shows the flow-line for the 20-foot drainage easement offsetting from the center, while the grading
plan shows the flow-line at the center of the only 20-foot wide drainage easement on Sheet G2.



5. Street names for all interior streets must be labeled on Sheet G1, G2 and G4. The match line
note to the left end of Sheet G4 incorrectly states as “see Sheet G5” instead of “see Sheet G6".

6. The sidewalk under-drain at the southeast corner of Lot 47 must be labeled on the grading plan.

NOTE:

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

PLANS SENT TO LAND DEVELOPMENT yes (initial)

END OF REMARKS TIRIS: 19S/60E/05
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Iron Mountain Estates West, VIN




ANTER-OFFICE/MEMORANDUM :

‘Decemberd;:

TO:
Land Development Services
Department of Public Works

F,ROM,:. r : Yo ('-_, .. --,"'
Albert Sung, P.E. ()W{)} o,
Flood Control Project Engineer
Department of Public Works

SUBJECT: | Technical Drainage Study for: COPIES TO:
Iron Mountain Estates West Astoria Homes
Cross Streets: | NEC Iron Mountain Rd. & Fort Apache Rd. | VTN Nevada

FILE NO. | DS2984B.doc

Cheri Edleman, P.E. DEVCO

Parcel Number: | 125-05-401-001, 402-001, 403-001, &
404-001

COMMENTS [ FEES ©
LY C: REVIEWED: | <2 e, Soib o et
1% Submittal 10/12/2001 Not Accepted $250.00
2™ Submittal 11/15/2001 11/28/2001 Filed NC
3" Submittal 11/30/2001 12/03/2001 See Comments Below - $250.00
TOTAL FEES (LDDRS): $500.00
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X is acceptable in concept subject to conformance to all City standards and the

following conditions.

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Control District concurrence

1. An offsite basin will impact Fort Apache Road from the west. Provide an edge of road ditch to
capture storm water from this offsite basin and allow it to drain freely. Provide flow line grades on
the grading plan for the edge of road ditch at a regular interval to stiow positive drainage.

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

study update prior to further construction of a project.

END OF REMARKS
B&H/jwb

TIRIS: T19S/REOE/0S
AREA  G-05




GRAPHIC SCALE

100

1" = 100"

NOISA3Y A8 | 3va  |A3¥] SNOAZANNS ONY1 @ SHINNVIY @ ONILINSNOD B Nﬂwn 8”\\ J 4 £9¥5
00b=.t :3y08 ON_103ro¥d
Lo5z-205 (20L) xv3 085L-cL5 (C0L) ﬁ .\/ 1S3M SLVLST NIVLNNOW NOHI AR
8¥1S—9r 168 YOVAIN 'SVO3A SY1 Q¥VAIINOE MOBNIVY HLNOS LZLT = s ,ﬂmv_ouIU S—— A\ 1 31z -
i ©
M B
SYD3A SV1 40 ALID satiogst f200) P : K
¥£168 YOVAIN ‘SVOIA SV1 ‘A8 Q3N9IS3d 5]
30NBAY 883 T30 5556 dVIAl NISVE 3DVNIVHad 3LIS-NO o :
S3INOH VIHOLSY A8 NIVAD. :

e e e P e S B P e e R e R e ST

_
|
|
A_
i |
| |
| |
M |
ﬂ |
| __
|
| 1
_ ,s~
M s Wﬂxui,iuﬂ e S e S = »d_
i |
| |
| 1l
_ i T @ |
| _ i NN -
| | 1 N z |l
| | . ey U,
| " =g |.*_ Ik
“,,Ti | 58 || |
= N e Ve
L ey -
_, ! i llll\ll EEEEEE =
Jea N IS U | o “. i )
m : ] _ E .
] 5150 0 T B ﬁu)'lll i [« S ‘\
3s | m 1}
..... gl ————cfanas] | N
| B |
: _ : |
f
- ] )
- 11§ ¢ l.... 1 lr [} I ) *
| | . il
& - \N/ » N- < _ s
I -

1/2)

junl

el g__, ...mﬁ. .

3

BOUNDARY
OM4  BASHI NAME

@CP3  CONCENTRATION POINT

= FLOW DIRECTION
(3/7) Q10-YR/Q100-YR flow (cfe)

LEGEND: -
mmmmE BASN

™

P & AQ PINOIY ‘WY (SBE:TT T00Z/BT/60 ‘GMPRUS-CIRAY\IUN\EFHS\TH




El Capitan/O’Hare, VIIN




GITY OF LAS VEGAS

TO: ‘

Department of Public Works

DATE:
INTERIOFFICE MEMORANDUM |y 10,200/
‘ ’ A
Land Development Services ::)grntn Sung, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT: [ Technical Drainage Study for: COPIES TO:
' El Capitan / O’Hare Sterling S. Development
Cross Streets: | NWC El Capitan Way & O'Hare Avenue | VTN Nevada
FILE NO. | F:\Depot\DSMEMOS\DS3110C.doc Cheri Edleman, P.E. DEVCO
Parcel Number: | 125-05-302-002 to ~011; -013t0 -014 | CCPW
Zoning Action: | Z-0104-01
FEMA Flood Zone YES No X
Proposed Storm Drain_| YES X No
HISTORY DATE DATE COMMENTS REVIEW FEES
RECEIVED REVIEWED
| 1°" Supmittal 4/4/2002 4/18/2002 Not Acceptable $250.00
2" Supmittal 5123/2002 6/6/2002 Conditional Acceptance $250.00
ccPwW 7/10/2002 7/10/2002 Concurrence N/C
TOTAL FEES (LODRS): $500.00
REMARKS:

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

X

is acceptable in concept subject to conformance to all City standards and the

following conditions.

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Control District concurrence

must have Clark County Public Works Department concurrence

1. Per previous Comment #5, a notarized letter of permission for offsite grading still must be obtained

prior to final approval of the improvement plans.

2. Revise detail O/DT1 to show “30-PUBLIC drainage easement to be privately maintained by the

H.O.A"

3. All proposed drainage easements and interior private streets must be dedicated as “Common Lot and
Public Drainage Easement to be Privately Maintained”. Label as such in the grading plan and the

dedication must be recorded in the final map.

NOTE:

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

study update prior to further construction of a project.

END OF REMARKS

B&H/ays
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Spring Mountain Ranch Unit 60, VTN
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: FROM: [V
Land Development Services Albert Sung, P.E.
Department of Public Works Flood Control Project Engineer
Department of Public Works
SUBJECT:. | Drainage Study for: COPIES TO:
Spring Mountain Ranch Unit 60 Avante Homes

Log Cabin, Fort Apache & O'Hare Way VTN Nevada
F:\Depot\DSMemos\DS3136B.doc Cheri Edelman, P.E., DEVCO

(EllBINGmbor

“ParceliNumber::] 125-05-301-001 thru -008

2 onling/Action: | Z-0095-01

SEEMATE60d:20 NO X
‘Proposed:Stori Draln;: X NO

HISTOR

1% Submittal 5/24/2002 6/7/2002 Not Acceptable $250.00
2" Submittal 6/28 & 7/31/2002 See Comments Below $250.00
712412002 | ' - |
_ TOTAL FEES (LDDRS): $500.00
REMARKS:

2" Submittal (Addendum & Supplement)
The Drainage Study for the subject project has been reviewed and:

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

: must be resubmitted or supplemented including the following:

i must have Clark County Regional Flood Control District concurrence.

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

maintained by HOA."

2. All drainage easements must be common lots and labeled as “Public Drainage Easement to be
privately maintained by the Homeowners Association” in the grading plan and recorded as such on

the final map.

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

END OF REMARKS T/IRIS: T19S/RGOE/05
B&H, ssn : AREA G-05
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IRON MOUNTAIN ROAD

CLARK COUNTY BENCHMARK 2C90-6W6

NAVDEB ELEV: B58.854 MEERS (2817.756 FEET)

USDA BRASS CAP ON AN IRON PIPE, 140 FEET SOUTHWEST)
OF TELEPHONE POLE #26934T, AT THE SOUTHWEST CORNE!
OF THE U.S. 95/KYLE CANYON TURNOFF.

e Em ey

IE

3530
L
m
14+95.07
-
3
8¢
£~ 5
i
15+45

17+45.07
()
UNDEVELOPED _— 1N
05-302-001 L~

APN 125—
(W
,//
T

[
L,

© PLANNERS @ LAND SURVEYORS (REV]

CITY OF LAS VEGAS

=

J-BAKER)
v

ALTER .
-
-

BASIS OF BEARINGS

NORTH 89'48'22" WEST, BEING THE BEARING OF THE NORTH
LINE OF THE SOUTHWEST QUARTER (SW 1/4) OF SECTION 5|
TOWNSHIP 19 SQUTH, RANGE 60 EAST, M.D.M., CLARK
COUNTY, NEVADA, AS SHWON ON AN OFFICIAL PLAT ON FILE]
IN THE CLARK COUNTY, NEVADA, RECORDER'S OFFICE IN
BOOK 92 OF PLATS, AT PAGE 17.
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ALL WALLS NEW OR EXISTING ARE SHOWN ONLY FOR THE PURPOSE CONTRACTOR NOTE:

OF GRADING RELATIONSHIP.

THE STRUCTURAL AND ARCHITECTURAL DESIGN OF ALL WALLS CONTRACTOR SHALL VERIFY HORIZONTAL AND

£ﬁﬁﬁﬁ.$§g&?§g‘f¥'"° ) MUST BE APPROVED BY THE VERTICAL LOCATION OF EXISTING UTILITIES AND
. NOTIFY THE DESIGN ENGINEER IMMEDIATELY OF

SEE PLOT PLAN FOR RETAINING WALL DETALS AT INTERIOR SIDE

LOT UNES, WHERE PAD ELEVATIONS EXCEED 1.0 FT. DIFFERENCE. ANY DISCREPANCIES PRIOR TO CONSTRUCTION.
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GENERAL GRADING NOTES

1. ALL ELEVATIONS SHOWN HEREON WITHIN LANDSCAPED AREAS ARE
FINAL FINISH GRADES. ROUGH GRADES SHALL BE 0.30° BELOW
FINISH GRADES INDICATED ON PLAN .

2, ALL LOTS ARE TO BE F.H.A. TYPE "A" DRAINAGE UNLESS OTHERWISE

TED.
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3. SEE IMPROVEMENT PLANS FOR STREET SECTIONS AND DETAILS. SEE
FINAL MAP FOR EXACT BEARINGS AND DISTANCES.

4. CONTRACTORS SHALL VERIFY ALL CONDITIONS AND DIMENSIONS AND
SHALL REPORT ALL DISCREPANCIES TO THE ENGINEER PRIOR TO THE
COMMENCENENT OF WORK.

5. ALL GRADING AND SITE PREPARATION SHALL CONFORM TO THE
REQUIREMENTS OF THE GEOTECHNICAL INVESTIGATION PREPARED BY:
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6. ALL WORK PERFORMED OUTSIOE OF THE PROJECT BOUNDARY AND ON
PRIVATE PROPERTY SHALL NOT BE PERFORMED UNTIL WRITTEN
gERIlISSlON AND EASEMENT HAVE BEEN OBTAINED FROM THE 'OFF SITE
WNER,

HORIZ.
VERT.

7. ALL WORK PERFORMED WITHIN PUBLIC RIGHT-OF-WAY AND OUTSIDE OF
THE _PROJECT BOUNDARY THAT 1S NOT SHOWN ON THESE PLANS SHALL
BE _PERFORMED UNDER A SEPARATE ENCROACHUENT PERMIT ISSUED BY
THE CONTROLLING AUTHORITY.

FINISH FLOOR ELEVATION = PAD ELEVATION +40.70',

ALL STATIONING ON GRADING PLAN IS CENTERLINE STAT TONING

UNLESS OTHERWISE NOTED.

10. THESE PLANS AND THE DESIGN CRITERIA CONTAINED WITHIN THESE
PLANS ARE BASED UPON THE INFORMATION PRESENTLY KNOWN  BY
ENGINEER AND INTENDED SOLELY AS A GENERAL GUIDELINE FOR
CONSTRUCTION. ALL CONSTRUCTION SHALL BE IN CONFORMANCE WITH
ALL APPLICABLE LOCAL, STATE AND FEDERAL STATUTES, LAWS, CODES,
REGULATIONS AND ORDINANCES, INCLUDING BUT NOT LIMITED TO THE
FEDERAL FAIR HOUSING AMENDMENTS ACT, AMERICANS WITH
DISABILITIES ACT, THE ARCHITECTURAL BARRIERS ACT AND ANY
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CONSULTING ENGINEERS & PLANNERS
MEETING NOTES Project Number: CLV1401.01
By: Jerrod Ratcliffe Date: March 6, 2014
SUBJECT: Brent Lane Drainage System & Trail
Kick-off Meeting
PLACE: City of Las Vegas Public Works Boulder Room
333 N. Rancho Drive
Las Vegas, NV 89106
TIME: 3:00 PM
DATE: March 6, 2014
ATTENDING: Mark Failla, SHG Todd Myers, CCRFCD
Jerrod Ratcliffe, SHG Oh Sang Kwon, CLV Flood
Rick Schroder, CLV Traffic Bill Snyder, CLV R/W
Alan Riekki, CLV Survey Keith Letus, CLV Sewer
Fred Solis, CLV Planning Dennis Moyer, CLV PW
Connie Diso, CLV Planning Greg McDermott, CLV PW
Rosa Cortez, CLV PW Kristina Swallow, CLV PW

The Kick-off meeting was held to introduce the project team and discuss the scope of the
project. The following comments and items were discussed:

1. Rosa mentioned that she will be transferring the CLV Project Manager role to Dennis.

2. Mark introduced the SHG project team:

>

YV VVVVVVYY

Project Manager — Mark Failla

Assistant Project Manager — Jerrod Ratcliffe
Drainage Engineer — Kellin Collins/Andrew Howard
Designer — David Myhre

GES - Geotechnical

Stanley Consultants — Surveying

AeroTech Mapping — Aerial Mapping

Newfields — (Environmental Analysis, Section 8, Wildlife and Paleontological
Survey)

Horrocks — Potholing

Southwick — Landscape Architect

3. Mark said that monthly progress meetings will be held. Once progress has been made on
field survey and aerial topography, Mark and Dennis will coordinate a day and time with the
project team for the first progress meeting and subsequent monthly progress meetings.

Mark said that utility coordination will be performed throughout the project.

5. Todd said that Newfields should begin coordination with Tim Sutko as soon as possible as
he has significant experience within the project limits.
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6.

10.

Mark explained the scope of the project. The following items were discussed.

a) The group determined that the proposed culvert crossing of Tule Springs Road will
need to convey 100-year storm flows.

b) Connie said that the SNPLMA funding nomination requires extension of the
proposed trail to the north to tie into the existing trail adjacent to the parking area.
The trail will also cross Tule Springs Road and tie into the existing trail just north of
the guard house. The trail will be a 10-foot wide decomposed granite surface along
the north side of Brent Lane with no lighting, irrigation or landscaping. The
decomposed granite trail does not need to be stabilized for ADA accessibility.
Minimal site furnishings, native re-vegetation or hardscape features will be
considered if funding permits. After some discussion, it was decided that the trail
alignment should NOT be considered along the existing equestrian trail on the south
side of Brent Lane. The preferred location is either on top of the storm drain or just
to the north of it and it can also serve as the maintenance access road for the
drainage system. Dennis mentioned that the construction budget available for the
trail is $200,000. Connie said that the SNPLMA funding expiration date is March 31,
2016. After the meeting, Dennis clarified that the nomination states that trail
signhage, benches, trash receptacles and landscaping are included in the design
elements of the trail. Dennis also said that the available construction budget for the
trail is $216,000. Discussion with CCRFCD will be added to the next meeting
agenda to address the trail landscaping adjacent to the RCB.

c) Todd mentioned that CONTECH may have an alternate erosion control solution
(other than riprap) around the proposed drop inlets within Clark County jurisdiction.
Todd will forward some information to the group.

d) Mark mentioned that there is some significant erosion occurring along the north side
of the existing channel as it approaches the pedestrian bridge west of the detention
basin. This project will include some preventative measure to fix the issues.

Mark informed the group of some upcoming changes being proposed as part of the
redevelopment of the Skye Canyon (formerly Kyle Canyon) with new developers. It is
expected that the changes will NOT impact peak ultimate condition flow rates contributing to
the Brent Lane project as previously established by the Kyle Canyon Master Drainage
Study. SHG will utilize the Kyle Canyon Master Drainage Study as reference for this portion
of the contributing watershed. An existing condition hydrologic model will also be prepared.
Todd noted that the conveyance portion of the facility is to be designed for the ultimate
condition flow, even if the existing/interim condition flow is higher.

Oh-Sang noted that the collection facility should extend west of the Durango Drive
intersection. In general, the collection system will consist of area inlets and ditching. The
project does not include intersection roadway improvements.

Alan asked if the contract addressed the latest set of SUE requirements. Rosa said that the
contract does match the current SUE requirements.

The group decided to hold off on the geotechnical investigation until an alignment has been

2.
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determined. The geotechnical investigation will commence at the 50% Design Level.

11. Rosa said that CLV has established a new mapping projection that now includes a
horizontal tie and that Stanley will need to provide the project mapping on this projection.

12. Rosa asked SHG to prepare an overall project schedule in Microsoft Project format. Mark
will prepare the schedule and send to CLV when complete.

13. The group discussed including Layne Weber from Clark County in the monthly progress
meetings. Dennis will add Layne to the list of invited attendees once the monthly progress
meetings are established.

14. Mark presented the following estimated schedule:
» Preliminary and General ltems 60 days (May 5, 2014)
» 50% Submittal 75 days*
» 90% Submittal 90 days*
» CCRFCD Project Presentations TBD
» 100% (Pre-final) Submittal 30 days*
» 100% (Final) Submittal 15 days*

*Calendar days following receipt of City/CCRFCD comments.

Action Items:

e Provide CLV with list of required plans and studies.
e Prepare MS Project schedule.
e  Provide Dennis with first progress meeting date.

e Dennis to invite Layne Weber to monthly progress meetings.
e Dennis to establish and send invitations to monthly progress meetings once SHG has
made progress on survey and aerial mapping tasks.
CCRFCD
e Todd to send CONTECH erosion control information to the team.

cC: Aftendees
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Mark Failla

From: Dennis Moyer <dmoyer@LasVegasNevada.GOV>

Sent: Tuesday, March 11, 2014 8:13 AM

To: Jerrod Ratcliffe

Cc: Mark Failla

Subject: RE: Brent Lane Drainage System & Trail - Kickoff Meeting Notes _ DRAFT
Jerrod,

Reviewing the note are accurate however upon reviewing the funding documents for the trail funds states that the trail
will include signage, benches, trash receptacles and landscaping.

When we do the design we will need to keep this in mind and see if the available $216,000 construction funding will
accommodate this and if RFCD will allow landscaping adjacent to the box.

Dennis B. Moyer, P.E.
Engineering Project Manager
Engineering Design Division
Department of Public Work
City of Las Vegas

(702) 229-601.8 (Office)
(702) 303-0483 (Cell)

“Building Community to Make Life Better”

From: Jerrod Ratcliffe [mailto:jratcliffe@shg-inc.com]

Sent: Monday, March 10, 2014 10:10 AM

To: Rick Schroder; Fred Solis; Bill L. Snyder; Kristina Swallow; Keith Letus; Greg McDermott; Oh-Sang Kwon; Dennis
Moyer; Connie Diso; Alan Riekki; 'tmyers@regionalflood.org'; Rosa Cortez

Cc: Mark Failla

Subject: Brent Lane Drainage System & Trail - Kickoff Meeting Notes _DRAFT

Attached are draft meeting notes from the March 6™ Brent Lane Drainage System & Trail kickoff meeting. Please let me
know by the end of day March 17" if you have any comments to incorporate into the final notes.

Thank you,

Jerrod Ratcliffe
Project Manager

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.
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CONSULTING ENGINEERS & PLANNERS

MEETING NOTES Project Number: CLV1401.01
By: Mark Failla Date: April 8, 2014
SUBJECT: Brent Lane Drainage System & Trail

Progress Meeting #1

PLACE: City of Las Vegas Public Works Boulder Room

333 N. Rancho Drive
Las Vegas, NV 89106

TIME: 2:30 PM

DATE: April 8, 2014

ATTENDING: Mark Failla, SHG Todd Myers, CCRFCD
Peter Jackson, CLV Flood Dennis Moyer, CLV PW
Bill Snyder, CLV R/IW Greg McDermott, CLV PW
Keith Letus, CLV Sewer Mike Kinney-CLV Survey
Fred Solis, CLV Planning Layne Weber-CCPW

The progress meeting was held to update the project team on project status and review
discussion topics. The following comments and items were discussed:

1

Mark presented project status & coordination efforts as follows:

Aerial Mapping — Received Topo File 3/24

Preparing Hydrologic Models: Existing, Ultimate & Local

Preparing Alternatives Assessment

Preparing Preliminary Drainage Study

Preparing Preliminary Design Report

Requested & received record info back from Utilities: Century Link, Cox, SWG,
LVVWD, NVE Transmission (still need NVE Distribution)

Completed & Submitted NV Energy Information Sheet & Contact Authorization
Form to NVE Distribution

Obtained relevant drainage studies from CLV & CC

Project discussion for this meeting: hydrologic models & CN methodology approach,
facility alignment, trail alignment, open channel lining material, drainage
improvement consideration north of culvert, trail landscaping irrigation

YV YV VVVVVY

Mark presented hydrologic approach. SHG is preparing existing, ultimate and local
hydrologic analyses. Local hydrology will be performed for ultimate condition only and will
be utilized for sizing laterals and drop inlets. These analyses were considered what was
necessary and acceptable to the team. Peter noted that facilities should be designed based
on ultimate condition flow even if existing condition flow is greater. Mark noted that SHG will
be utilizing the CCRFCD Manual CN methodology approach as opposed to the CCRFCD
MPU CN approach. Mark noted that the Manual approach is preferred by Clark County and
typically results in slightly more conservative peak flows. The Manual approach was
considered acceptable to the team. Todd noted that results of the analyses need to be
compared to flows determined by other studies/sources for the area as a calibration.
Dennis noted that SHG needs to obtain the Floyd Lamb Park North and South
Environmental Enhancement Area Study, dated May 2009 and prepared by LBG. This study

-1-
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included hydrologic analysis to the detention basin and should be used for comparison.
SHG will prepare a summary of flows table comparing the determined flows from the three
analyses to other determined flows. The summary table will be submitted to CLV/RFCD
prior to submittal for review and comment.

3. The mainline facility alignment was discussed. Mark noted that a single alignment was
being pursed which generally runs parallel to Brent Lane and curves along the existing
channel alignment to the road crossing. The alignment extends west thru the Durango/Brent
intersection and east to the road crossing. The design will include an underground
conveyance at the road crossing for the 100-year event. Mark proposed the alignment thru
the Durango/Brent intersection will have a slight shift to the south in order to align it between
the dry utilities on the north and the water line on the south. Mark noted this proposed
alignment result in slightly deficient separation from the water line. The team noted that we
need to minimize the deficiency in the separation to the furthest extent possible due to the
fact that LVVWD has been holding fairly firm on this matter. However it was agreed that the
proposed alignment is preferred and what we should pursue. Mark also noted that the
alignment north of Brent and east of the intersection was based on a 4-foot offset from the
existing pavement. This would eliminate the need to remove/replace existing pavement in
this location as part of this project. The team agreed that this is the preferred alignment.

4. Storm drain at the intersection of Durango/Brent was discussed. Mark presented the
preliminary layout plan which generally included reconfiguration of existing storm drain
laterals connecting from existing drop inlets, modification to existing drop inlet sizes,
addition of a field drop inlet on the northwest corner and providing a storm drain stub to the
north along Durango. The team decided that the design should consider whether the
ultimate extension of storm drain along Durango should be constructed with this project or if
it should remain a stub. RFCD would fund up to a quarter mile of this facility. Mark said
SHG will look into this consideration. The team also decided that a field drop inlet should be
provided in the northwest corner along Brent Lane as well in the northwest corner along
Durango. Peter noted that SHG should check the ultimate width of Durango north of Brent.

5. Dennis noted that the vacant land north of Brent Lane is currently planned to be a BMX Bike
park.
6. Todd noted that a closed conduit facility the entire length is preferred. The Pre-Design

report should still consider open channel options; however accommodating the interim
condition flows is not the main concern. For open channel options, only concrete lined
should be considered.

7. RFCD has no problem with utilizing the facility maintenance access road for the trail system
as well (even if the trail requires irrigation). It would need to be a minimum of 12-feet wide.

8. It was discussed whether drainage improvements north of the road crossing should be
considered. Peter and Todd said if SHG determines they are necessary they should be
considered.
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10.

11.

Dennis would like trail consideration along the south side of Brent Lane. Dennis provided
Mark copies of typical trail sections (multi-use equestrian/pedestrian, pedestrian only and
equestrian only) as well as the multi-use master trails plan and a copy of the Floyd Lamb
Trail Estimated expense report. Dennis wants cost estimates for the trail and regional facility
separate. Dennis noted that the trail budget is $200K for construction and $60 for design.

Mark noted that the Pre-Design Report submittal will be to CLV, RFCD and CCPW
concurrently. Layne said that there is no review fee for CCPW review and that a submittal
meeting with himself and Joe Yatson should occur for receipt of the study.

Mark presented the following estimated schedule:

» Preliminary and General Items 60 days (May 5, 2014)
» 50% Submittal 75 days*

» 90% Submittal 90 days*

» CCRFCD Project Presentations TBD

» 100% (Pre-final) Submittal 30 days*

» 100% (Final) Submittal 15 days*

*Calendar days following receipt of City/ CCRFCD/CCPW comments.

Action ltems:

SHG

cc.

Submit flow rate summary table to CLV/RFCD prior to Pre-Design submittal for review
and comment.

Obtain electronic copy of Floyd Lamb Park North and South Environmental
Enhancement Area Study from LBG.

Check on ultimate width of Durango north of the Brent Lane intersection.

Continue with Preliminary Drainage Study and Pre-Design Report for May 5, 2014
submittal.

Aftendees
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Mark Failla

From: Mark Failla

Sent: Wednesday, April 16, 2014 4:01 PM

To: 'Dennis Moyer'; tmyers@regionalflood.org; Peter Jackson

Cc: Kellin Collins; Andrew Howard

Subject: RE: Brent Lane Drainage System & Trail - Hydrologic Analysis

Will do... Thanks Dennis!

Mark Failla, P.E., CFM
Associate/Director of Flood Control

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX
5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.

From: Dennis Moyer [mailto:dmoyer@LasVegasNevada.GOV]

Sent: Wednesday, April 16, 2014 3:29 PM

To: Mark Failla; tmyers@regionalflood.org; Peter Jackson

Cc: Kellin Collins; Andrew Howard

Subject: RE: Brent Lane Drainage System & Trail - Hydrologic Analysis

We should that the more conservative route and assume the entire NW115C is routed to the Brent Lane facility.

Dennis B. Moyer, P.E.
Engineering Project Manager
Engineering Design Division
Department of Public Work
City of Las Vegas

(702) 229-6018 (Office)
(702) 303-0483 (Cell)

“Building Community to Make Life Better”

From: Mark Failla [mailto:mfailla@shg-inc.com]

Sent: Wednesday, April 16, 2014 3:18 PM

To: Dennis Moyer; tmyers@regionalflood.org; Peter Jackson

Cc: Kellin Collins; Andrew Howard

Subject: RE: Brent Lane Drainage System & Trail - Hydrologic Analysis

Thanks Dennis.

My opinion is that the planned drainage pattern in the MPU for a portion of Basin NW115C is no longer valid due to actual
constructed improvements. Since 1.) the flow to that location is not a qualifying flow for an MPU facility to be extended to
that point, 2.) there is already existing/planned local storm drain in Log Cabin Way perpetuating the flow east along Log
Cabin, and 3.) | don’t anticipate any private developer installing a facility to force the remaining portion of the basin to the
south toward the Brent Lane facility; it doesn’t make sense to include flow from this portion of the basin in our design flow
for Brent Lane. | recommend that Basin NW115C be amended in the MPU for the northern portion to drain east along

1



Log Cabin, away from the Brent Lane facility and to the North Enhancement Area. The LBG study assessed the Northern
Enhancement Area with a larger interim flow (1135 cfs) than results under ultimate conditions (700 cfs).

The easier route would be to just assume that ultimately the entire basin NW115C is routed to the Brent Lane facility in
conformance with the MPU. We currently have estimated that inclusion of the entire basin results in about 200 cfs
difference than excluding the northern portion.

| will follow up with a phone call.

Thanks,
Mark

Mark Failla, P.E., CFM
Associate/Director of Flood Control

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.

From: Dennis Moyer [mailto:dmoyer@LasVegasNevada.GOV]

Sent: Wednesday, April 16, 2014 2:15 PM

To: Mark Failla; tmyers@regionalflood.org; Peter Jackson

Cc: Kellin Collins; Andrew Howard

Subject: RE: Brent Lane Drainage System & Trail - Hydrologic Analysis

Mark,
We do have a response.

The MPU is your planning tool for recommended facilities. Through you hydraulic analysis you have come up with some
discrepancies between the MPU, the North and South Environmental Enhancement Study and your study for Brent Lane.

Flood control offered this:

If your detailed analysis shows something different from the MPU, what do you recommend be done to provide the best
facility?

If the MPU System will not function as shown in the MPU, what are the system impacts to the existing facilities and
basins?

If the MPU System will not function as shown in the MPU, what are the system impacts if we change the flow locations?
What is your recommended MPU solution to collect the flows?

Call me so we can discuss

Dennis B. Moyer, P.E.

Engineering Project Manager
Engineering Design Division



Department of Public Work
City of Las Vegas

(702) 229-6018 (Office)
(702) 303-0483 (Cell)

“Building Community to Make Life Better”

From: Mark Failla [mailto:mfailla@shg-inc.com]

Sent: Wednesday, April 16, 2014 2:09 PM

To: Dennis Moyer; tmyers@regionalflood.org; Peter Jackson

Cc: Kellin Collins; Andrew Howard

Subject: RE: Brent Lane Drainage System & Trail - Hydrologic Analysis

All:
| haven’t heard back from anyone on this issue. Does anyone have any input or need any clarification of the issue? Let
me know.

Thanks,
Mark

Mark Failla, P.E., CFM
Associate/Director of Flood Control

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.

From: Mark Failla

Sent: Monday, April 14, 2014 4:24 PM

To: dmoyer@lasvegasnevada.gov; tmyers@regionalflood.org; Peter Jackson (pjackson@LasVegasNevada.GOV)

Cc: 'Kellin Collins' (kcollins@shg-inc.com); Andrew Howard

Subject: Brent Lane Drainage System & Trail - Hydrologic Analysis

Dennis, Todd and Peter:

We are finishing up the hydrologic analysis for the above subject project and would like all of your opinions on a specific
issue.

The attached Exhibit | our ultimate condition drainage map. The black lines on the exhibit depict the MPU basins and the
yellow lines depict SHG basins that modify the MPU basin based on field conditions, record drawings, topo, etc. Based
on physical features constructed, we have modified MPU basin NW115C to partially drain away from the Brent Lane
System and the South Environmental Enhancement Area (there is a constructed high point in El Capitan where we have
our basin cut as well as a local storm drain system in Log Cabin Way and topo runs from west to east); however the MPU
has the entire NW115-C basin contributing to the Brent Lane Storm Drain facility.

The other attached exhibits are the interim and ultimate drainage map exhibits from the LBG study for the enhancement
areas. Notice that there study subdivides MPU Basin NW115-C into three basins identified as NW100N, MW100S, and
NW99. Under interim conditions the LBG study has all three basins/NW115C draining to the north enhancement area and
away from the Brent Lane System and south enhancement area. Under ultimate conditions the LBG study has all three
basins/NW115C draining to the Brent Lane System and south enhancement area per the MPU.



The question: | don't believe that the portion of basin NW115C, as depicted on our Exhibit |, that we have draining away
from the Brent Lane System should be assumed to go there under ultimate conditions because of the physical
constructed features and since there is no planned regional facility that extends to that point to bring it to the

south. Please provide your thoughts/direction with regard to this issue?

Thanks,
Mark

Mark Failla, P.E., CFM
Associate/Director of Flood Control

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #123
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664

FAX: (702) 284-5399
www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.

From: Kellin Collins

Sent: Monday, April 14, 2014 3:34 PM
To: Mark Failla

Subject: Brent Lane: Ultimate Condition

Please see attached

Kellin Collins, P.E.
Project Engineer

SLATER HANIFAN GROUP

“The Benchmark of Our Profession.”

LAS VEGAS PHOENIX

5740 S. ARVILLE STREET #216 11801 N. TATUM BLVD. #124
LAS VEGAS, NEVADA 89118 PHOENIX, ARIZONA 85028
PHONE: (702) 284-5300 PHONE: (602) 687-9664
FAX: (702) 284-5399 FAX: (602) 687-9693

www.shg-inc.com

Any files contained within are to be used for information ONLY. Accuracy and/or design information to be verified from approved original plans. Use of
electronic media is at the sole risk of the user.



