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CITY OF LAS VEGAS DATE: /5 \ \/
INTER-OFFICE MEMORANDUM December 22, 2020,
TO: FROM: [/ \ |
Land Development Services Albert Sung, P.E\ |
Department of Building & Safety Flood Control Proje\ct Engineer
Department of PuinE\, Works
SUBJECT: | Drainage Study for: COPIES TO:
Oran K. Gragson Elementary School Addition Lochsa Engineering
Cross Streets: SEC of Bonanza Road & Honolulu Street School Board of Trustees
File Number: F:\Depot\DSMemos\DS5392A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 140-31-102-003
Zoning Action: | XXXXX
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1t Submittal 12/1/2020 12/22/2020 See Comments Below $400.00 | 4085386: $400
TOTAL FEES (LDDRS): | $400.00 —

REMARKS:

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

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

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

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

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

2. Page 3 of the Study stated that an offsite exhibit (Figure OF1) has been created and included in
Appendix C. It also said that offsite basin FX1 was determined to impact Honolulu Street west of the
subject site. However, no such figure was found in Appendix C.

In DR1 and DR2 (Existing and Developed Conditions Onsite Drainage Maps), Basin FX1 was shown.
However, without showing the whole basin and pertinent topographic information, it was not
justifiable to merely stating that the basin area is limited to 7.13 acres. Resolve in the next submittal.

In an effort to increase administrative efficiency, for all original and re-submittal packages including updates and the addenda, the
City of Las Vegas Public Works Department requires both a hardcopy and a digital copy (PDF) on CD for the drainage study.

A letter sealed and signed by a Nevada registered civil engineer must be included in every submittal certifying documents on the
electronic CD matches 100% of the hardcopy submittal. The new submittal requirement is effective on May 1, 2019. If there are any
questions regarding these new requirements, please contact Albert Sung in the City Flood Control Section at (702) 229-6541.




NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/IRIS:  T20S/R62E/31
ays AREA  N-31



T 702-365-9312 | F 702-365-9317 / l oc h s a
6345 S Jones Blvd, Suite 100

Las Vegas, NV 89118

e ngilneenring

November 19, 2020

Albert Sung, P.E.

City of Las Vegas Public Works Department
(Flood Control Division)

333 North Rancho Drive

Las Vegas, NV 89106

Subject: Technical Drainage Study for Oran K. Gragson Elementary School Addition
Lochsa Job No. 201091

Mr. Sung:

This letter certifies that all items provided on the Technical Drainage Study for Oran K.
Gragson Elementary School Addition electronic submittal matches the paper version bound
into the study.

Res?ir ly submitted,
LOCHS INEERING

uy Morris, P.E.
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Prepared for:

School Board of Trustees
Jamie Schneck
1180 Military Tribute Place
Henderson, Nevada 89074
(702) 799-6450

Prepared by:

Lochsa Engineering
6345 South Jones Boulevard, Suite 100
Las Vegas, Nevada 89118
(702) 365-9312
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development; ORAN K. GRAGSON ELEMENTARY SCHOOL ADDITION Date: NOVEMBER 10, 2020

Location of Development:  a) Descriptive (Cross Streets) North/South: Honolulu St.

East/West: Bonanza Rd.

b) Section: 31 Township: 20 SOUTH Range: 62 EAST

¢) APN : 140-31-102-003

Name of Owner: School Board of Trustees

Telephone No.: (702) 799-6450 Fax No.: E-Mail Address: N/A

Address: 1180 Military Tribute Place Henderson, NV 89014

Contact Person-Name: CHRIS BLAKE, El Telephone No.: 702-365-9312
* E-Mail Address: CHRIS.BLAKE@LOCHSA.COM Fax No.: 702-365-9317

Firm: LOCHSA ENGINEERING

Address: 6345 S JONES BLVD STE 100 LAS VEGAS NV 89118

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map v | Building Permit
1.Total Owned Land Area: At Site: 9-48+/- ACRES Being Developed/Disturbed: 1:29 +/- ACRES
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** ¥ No
3.Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [0 Yes** ™ No

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

5. Approximate upstream land area which drains to the subject site: 250 +/- ACRES

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

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

NEAR NORTHEAST CORNER OF SITE

8. Briefly describe your, /r;{posed schedule for the subject project:; ASAP
YA

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

GUY M.

AORRID *New Required Field

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

 Exp- 12/31/2021 N Revision Date
CiviL
Engineer’s Seal Local Entity File No.
REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: hRAN K.GRAGSON BLDE. Apdmed; Map ID:

Firm Name: LocHsa Engineer: Gva\, M‘M};PE
Address: (p34S S.JoNES BLD. (STE.I® ) '

cit: LAS VEGA} state: NV Zip: galls
Phone Number:@O‘L) 365-4312 Fax Number: (\702) 365-9317

Property Owner: Scirool. BoaRd o&  TRUSTEES

Address: || 80 MWUITARY TRIBuUTE PlAace
City: HE" YERSON State: NV zip: 39 O?’f

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT

No
Design Manual Standard Form 1 with the engineer's seal and signature.

Design Manual Standard Form 4.

<K K

2 copies of the 24" x 36" Drainage Plan.

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

Il. MAPS AND EXHIBITS
Yes No

A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

N

A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control
Facilities and Environmental areas with the site delineated.

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

KUK

Yes No

R R R R R K R KK

IIl. MAPS AND EXHIBITS (Continued)

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

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

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

lll. DRAINAGE PLAN

Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.
Minimum scale: 1" =60'".

Project name.

Vicinity Map with local and major cross streets.
Revision box.

North arrow and bar scale.

Engineer’s/consultant’'s address and phone number.
Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

Street names, grades, widths.

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

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

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

Proposed typical street sections.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes mA

< RKRRORER KKK
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lll. DRAINAGE PLAN (Continued)

Streets with off-set crowns.

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

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

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

Concentration points and drainage flow direction with Q100 and Voo and D1qo in streets.

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

Location and cross-section of street capacity calculations.

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

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

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

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

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

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

Building and/or lot numbers.

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

JZ
L

RRCRRCK RORG
|

|
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No

NIA

No

DRAINAGE PLAN (Continued)

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

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

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

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

IV. HYDROLOGIC ANALYSIS

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

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

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

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

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

A summary table of stormwater flows showing basin area, Q1o and Q1o for both individual
basins and combined basin flows, where applicable.

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

NIA
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V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q100 and Q1o flows representing the worst case for
interior and all perimeter streets. Qo0 d xv<8. Qi dx v <6 and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

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

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

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Q100 Weir height or flow depth, whichever is greater.

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

Field survey data.

Input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

A summary table and a discussion of the results in the text of the report.

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

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




Technical Drainage Study
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Gragson School Addition PAGE 1 OF 15
TECHNICAL DRAINAGE STUDY

1. GENERAL LOCATION AND DEVELOPMENT DESCRIPTION
1.1 Purpose

Lochsa Engineering has been retained by School Board of Trustees to provide a Technical
Drainage Study for the proposed Building Addition at the Gragson Elementary School located 265
feet south of the southeast corner of Bonanza Road and Honolulu Street. The proposed
improvements are limited to the proposed 2-story classroom building (1), a proposed garden area and
a proposed Kindergarten playground turf area. The proposed improvements are located within an

existing grass area and existing paved area. The proposed improvements are located approximately

265 feet south of the southeast corner of Bonanza Road and Honolulu Street intersection.

The purpose of this study is to provide a detailed hydrologic analysis of the site and
watershed impacting it, and to substantiate the flood control design for the proposed improvements.
The Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage
Design Manual (HCDDM) and the 2018 Las Vegas Valley Flood Control Master Plan Update (2018
MPU) have been compiled and utilized to prepare this study. This report presents summary of the

hydrologic and hydraulic analyses, methodology, and results of the study.

LOCHSA ENGINEERING JOB NO. 201091 NOVEMBER 2020



Gragson School Addition PAGE 2 OF 15
TECHNICAL DRAINAGE STUDY

1.2 Location of Property

The property is located approximately 265 feet south of the southeast corner of Bonanza
Road and Honolulu Street intersection. The project site is bordered to the north by an existing soccer
field and then Bonanza Rd., east by an existing paved play area, south by an existing school building
and paved parking lot and west by Honolulu St. There is one (1) proposed building on the site. The
project site occupies a parcel identified by the Assessor’s Parcel Number (APN) 140-31-102-003.
The site occupies a portion of the Northern Half (N1/2) of the Northwest Quarter (NW 1/4) of
Section 31, Township 20 South, Range 62 East, of the M.D.M., in Clark County, Nevada. Please
refer to the copy of the Assessor’s Parcel Map provided in the appendix. Figure 1 in Appendix C

also provides the location of the subject site in relation to the surrounding major streets.

1.3  Description of Property

The project site occupies approximately 1.29 acres. The project area is entirely existing
paved area and some grass area. The site generally slopes to the northeast at approximately 1.40%.
A review of the 2018 CCRFCD W-5 Map indicates that the site is located within the hydrologic soil
groups ‘B’ and ‘C’, defined as soils with “low infiltration rate, and moderately high runoff

potential.”

LOCHSA ENGINEERING JOB NO. 201091 | NOVEMBER 2020



Gragson School Addition PAGE3 OF 15
TECHNICAL DRAINAGE STUDY

2. DRAINAGE DESCRIPTION

In the CCRFCD’s 2018 MPU (Reference 2), the valley was hydrologically divided into ten
watersheds and each watershed was further subdivided into sub-basins. The onsite and offsite basins
impacting the subject project area fall within the Central watershed. As shown in Figure W-5 of the

2018 MPU, the project site is all located within sub-basin CA08-C.

2.1  Existing Drainage Condition

The offsite drainage areas tributary to the site have been partially addressed from the CLV
Central Neighborhood Flood Control MPU. As shown in Figure E-11 from the Neighborhood Study,
the 10yr and 100yr runoff within Bonanza Road were determined to be 362cfs and 1044cfs,
respectively. Please note that the flows utilized in the reference study were from an older
Neighborhood Study and these now govern for our Site. However, our site is located 265ft south of
Bonanza Rd. and is protected by an existing landscape berm along Bonanza Rd. An existing soccer

field also lies between our site and Bonanza Rd.

For the flows west of our site within Honolulu Street, our site is located at the upstream end
of the street. We have performed our own offsite basin analysis for the flows impacting Honolulu
Street from the west. An offsite exhibit (Figure OF1) has been created and included in Appendix C
(Figures). It was determined offsite basin FX1 (7.13 acres) impacts Honolulu Street west of our site.

The main area west of our site consists of Condos and Honolulu Street. Offsite basin FX1

LOCHSA ENGINEERING JOB NO. 201091 NOVEMBER 2020



Gragson School Addition PAGE 4 OF 15
TECHNICAL DRAINAGE STUDY

discharges 5 and 13cfs in the 10 and 100yr storm events respectively. The flows mainly come from
the west where the existing Condos convey flow east to Honolulu Street. Once they reach Honolulu
Street, the flows discharge south along the west boundary of our site. Please note these flows are
existing and proposed conditions, representing worse-case scenario for our development since a

future storm drain in Bonanza Rd. is planned.

Figure OF1 also shows an offsite basin FX2 (1.31 acres) that is located just north of our site.
Offsite basin FX2 consists of a soccer field. The flows discharge in a southeast direction. Offsite
basin FX2 discharges 1 and 3cfs in the 10yr and 100yr storm events. These flows ultimately

discharge to an existing concrete valley gutter that runs along the north boundary of our site.

The onsite basins have been divided into two sub-basins and are identified as NX1 and NX2.

Refer to Figure DR1, Existing Condition Basin Map, for basin boundaries and flow paths. Basin
NX1 (0.28ac.) is currently an existing paved area that drains in a southwest direction to an existing
parking lot. Basin NX1 discharges <1 and lcfs in the 10yr and 100yr storm events respectively.
These flows ultimately combine with offsite basin FX1 flows in Honolulu Street south of our site at

combination point CPX1 (5/14cfs).

Basin NX2 (1.01ac.) is currently mainly a grass area with sporadic hard dirt and paved areas
which drain in a northeast direction to an existing concrete valley gutter that runs along the north

boundary of our Site. Basin NX2 discharges 2 and 4cfs in the 10yr and 100yr storm events

LOCHSA ENGINEERING JOB NO. 201091 NOVEMBER 2020



Gragson School Addition PAGE 5 OF 15
TECHNICAL DRAINAGE STUDY

respectively. These flows ultimately combine with offsite basin FX2 flows in the concrte valley
gutter at the northeast corner of our site at combination point CPX2 (3/7cfs). These flows ultimately
traverse east across the entire school site, where existing grates intercept the flow for an onsite storm

drain system.

The most relevant study near the subject site includes the “Technical Drainage Study for
Bonanza - Sandhill Ball Fields”, by Martin & Martin, approved on August 15, 2002 (DS# 3149 —
Reference 5). Reference 5 makes up the soccer field north of our project site and areas east of our

project site. The main purpose of Reference 5 for our analysis is to show our development is not

negatively impacting their onsite storm drain where various grates are intercepting flow onsite.

Unfortunately, they did not include a basin map for flows but our analysis of existing vs developed

shows there is no increase of flow at our discharge points.

Please refer to Figure DR1 (Existing Drainage Plan) for the delineation of each onsite basin

and Figure OF1 (offsite basin map in Appendix C) for our offsite basins.

The hydrologic analysis of the above mentioned offsite basins tributary to the site, as
analyzed in Reference 5, have been incorporated into the site specific analyses provided with the
subject study. Additionally, the offsite basins are located within the McCarran Airport Rainfall Area,
hence the point precipitation values for the 10-year and 100-year 6-hour storms are 1.58” and 2.77”

respectively.

LOCHSA ENGINEERING JOB NO. 201091 NOVEMBER 2020



Gragson School Addition PAGE 6 OF 15
TECHNICAL DRAINAGE STUDY

The HEC-1 Flood Hydrograph Package was utilized to determine the relevant onsite runoff
flows. Utilizing the 1-ft topographic map for the project site, the site was delineated into onsite
basins and offsite basins. The delineation of the onsite basins as well as offsite basins are depicted
on Exhibit DR1, labeled as the ‘Existing Drainage Plan’. Referenced flows are also labeled on the
plan. Excerpts of the basin maps and hydrologic analysis from the referenced studies have been

included in the appendix.

2.2  Interim Drainage Condition

For the interim condition, the analysis of the offsite basins will remain the same as in the
existing condition, while the site will be developed to consist of the proposed School building
addition with surrounding parking lot. Therefore, the estimated flow rates from the offsite basins
will remain the same as analyzed in the existing condition. See Figure DR2 (Interim/Developed

Drainage Plan) for the flows and referenced flows in Bonanza Rd. for the site.

The developed site is analyzed as two (2) drainage basins labeled ND1 and ND2. Basin ND1
(1/1cfs) is 0.28ac. of a paved surface that discharges southwest to an existing parking lot. These

flows match the existing condition and there is no increase from the historical pattern and flow rates.

LOCHSA ENGINEERING JOB NO. 201091 NOVEMBER 2020
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TECHNICAL DRAINAGE STUDY

Basin ND2 (1.01ac. — 2/4¢fs) is located north of onsite basin ND1 and runoff from this basin
travels east and then north to an existing valley gutter at the northeast corner of the Site. Again,
these flows match the existing condition and there is no increase from the historical pattern and flow

rates.

The combination points show the 100r flows for existing and developed conditions match
each other. There is no negative impact to downstream properties with the development of the site.
CPX1 flows match CPD1 and CPX2 flows match CPD2 flow. See Figure DR2 (interim/developed

conditions).

The HEC-1 Flood Hydrograph Package is utilized to determine the relevant onsite runoff
flows. Utilizing the 1-ft topographic map for the project site, the site is delineated into onsite basins
and offsite basins. The delineation of the onsite basins as well as offsite basins are depicted on
Exhibit DR2, labeled as the ‘Interim / Developed Drainage Plan’. Referenced flows are labeled on
Figure DR2 for Bonanza Rd. Excerpts of the basin maps and hydrologic analysis from the

referenced studies have been included in the appendix.

LOCHSA ENGINEERING JOB NO. 201091 NOVEMBER 2020
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TECHNICAL DRAINAGE STUDY

There are no onsite swales required for this site. Since there is no parking lot proposed, we

are not required to satisfy the water quality Best Management Practice (BMP) requirement in Section

1500 of the CCRFCD Drainage Design Manual.

Normal depth calculations are being provided for Honolulu Street (section A) and Bonanza
Road (section B). As shown in the attached FlowMaster output, flows within Honolulu Street are
well below the maximum allowable velocity x depth (v x d) values of 6.0 and 8.0 during 10- and

100-year storm events, respectively. Flows within Honolulu Street remain the same in existing and

developed conditions since the upstream offsite area is constructed. Flows within Bonanza Rd. are

NOT below the maximum allowable velocity x depth (v x d) values of 6.0 and 8.0 during 10- and
100-year storm events, respectively. However, this is an existing condition. Our site is not
discharging any additional flow into Bonanza Rd. Also, since the site adjacent has already been
constructed, an existing landscape berm has been provided along the south side of Bonanza Rd. to

protect our site a minimum of the 100yr double flow depth in Bonanza Rd.

As shown in the attached grading plan and exhibits, the finished floor (FF) elevation for the
proposed building is more than double the 100yr flow depth in Honolulu Street. From the north, the
site is protected by an existing landscape berm along Bonanza Rd. Normal depth calculations are
also provided at one (1) location (Section 1) within the project site to illustrate the acceptable onsite

flows through the project site. The FF is a minimum of double the 100yr flow depth onsite flow.
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2.3  Future Drainage Condition

For the future condition, both the site and all the local offsite basins are assumed to be fully
developed. One of the changes from the interim analysis is that the offsite flow north of our site will
decrease substantially per the CLV Neighborhood Study MPU. A future storm drain upstream will
be conveying a majority of the storm flow; thus reducing the street flow greatly. The flows reduce to
59 and 131cfs in the street per the CLV Neighborhood MPU. Our design is already based on worse

case scenario.

The building has been flood protected to twice the depth of flow onsite. As shown in the

attached grading plan and exhibits, the finished floor (FF) elevation for the proposed building is

more than double the 100vyr flow depth within Honolulu Street.

2.4  Master Planning Information

The “2018 Las Vegas Valley Flood Control Master Plan Update” (2018 MPU, Reference 2),
dated September 2018, as prepared by ATKINS, illustrates the existing and proposed regional master
planned facilities. The CCRFCD facility exhibits and inventory tables were updated in 2018.
Review of Figure F-30 of the 2018 MPU indicates that proposed improvements are not adjacent to a

regional facility.
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2.5  Floodplain Information

The project site is covered by Flood Insurance Rate Map (FIRM) for the Clark County,
Nevada, and incorporated areas, Community Panel Number: 32003C2187F, Effective Date:
November 16, 2011. The Site is entirely within FEMA Flood Zone “X” (un-shaded), defined as:
“Areas determined to be outside the 0.2% annual chance floodplain”. Please refer to the attached

Figure 2 for the location of the site on a portion of the FIRM Map Index.

2.6  Previous Drainage Studies

The overall area is covered within the CCRFCD “2018 Las Vegas Valley Flood Control
Master Plan Update, Volume I and II” (Reference 2). The site is also covered in the FIRM for the
Clark County, Nevada and incorporated areas, Community Panel Number: 32003C2187F, Effective

Date: November 16, 2011.

The most relevant study near the subject site includes the “Technical Drainage Study for
Bonanza - Sandhill Ball Fields”, by Martin & Martin, approved on August 15, 2002 (DS# 3149 —
Reference 5). Reference 5 makes up the soccer field north of our project site and areas east of our

project site. The main purpose of Reference 5 for our analysis is to show our development is not

negatively impacting their onsite storm drain where various grates are intercepting flow onsite.

Unfortunately, they did not include a basin map for flows but our analysis of existing vs developed

shows there is no increase of flow at our discharge points.
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The offsite drainage areas tributary to the site have been partially addressed from the CLV
Central Neighborhood Flood Control MPU. As shown in Figure E-11 from the Neighborhood Study,
the 10yr and 100yr runoff within Bonanza Road were determined to be 362cfs and 1044cfs,
respectively. Please note that the flows utilized in the reference study were from an older
Neighborhood Study and these now govern for our Site. However, our site is located 2651t south of
Bonanza Rd. and is protected by an existing landscape berm along Bonanza Rd. An existing soccer

field also lies between our site and Bonanza Rd.

Lochsa Engineering generally concurs with all the pertinent referenced analyses and results

utilized in this study.

2.7  Compliance with CCRFCD Best Management Practices (BMP)
Since our site is only a building and a play area for kids, we are not required to satisfy the
water quality BMP requirement in Section 1500 of the CCRFCD Drainage Design Manual. As

shown in the grading plan, riprap-lined swales are not being proposed throughout the project site.

There is no parking on our site.
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3. PROPOSED DRAINAGE FACILITIES
3.1  General Description
The proposed improvements are limited to the proposed building (1) and an associated turf

play area for kids. The proposed improvements are located within an existing graded area already.

3.2  Compliance with Regulations and Adopted Plans

The hydrologic analysis and drainage design of this development is in compliance with local
requirements, including the CCRFCD “Hydrologic Criteria and Drainage Design Manual”
(HCDDM) (Reference 1), and the CCRFCD “2018 Las Vegas Valley Flood Control Master Plan
Update” (Reference 2). The site design is also in compliance with FEMA’s FIRM with panel

number 23003C2187F (Reference 4).

3.3  Hydrologic Criteria

The onsite basins of the subject project area all fall within the Central watershed. The
hydrologic and hydraulic analyses presented in this report are carried out in accordance with the
CCRFCD’s HCDDM (Reference 1). The rainfall values used for the hydrologic analysis of the site
represent the 10-year and 100-year storm recurrence events, each with six-hour duration. The site is
within the boundary for using the McCarran Airport Rainfall Data. Therefore, the rainfall values for
the 6-hour, 10-year and 100-year storm events are determined from Table 505 as 1.58 and 2.77

inches, respectively.
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The rainfall losses due to infiltration, interception, etc. are represented using the SCS curve
number (CN) method recommended in the CCRFCD HCDDM (Reference 1). The SCS method
divides the soils into four hydrologic groups as A, B, C and D. Review of the 2018 MPU’s Figure
W-5 indicates that the site is located within the hydrologic soil group ‘B’, defined as soils with
moderately high infiltration rate and a moderately low runoff potential. Soil type 1341 (soil type ‘B”)
covers 100% of the site. The CN values for the different land use were determined from Table 602
(page 1) of the CCRFCD HCDDM. The runoff hydrograph is determined from the design
precipitation for each sub-basin using the Soil Conservation Service (SCS) unit hydrograph method.
Calculations used in the hydrologic analysis for the onsite basins for existing and proposed

conditions are attached in Appendix A.

3.4  Facility Design Calculations

All drainage facilities within this project have been designed in accordance with the
CCRFCD “Hydrologic Criteria and Drainage Design Manual” (Reference 1). The onsite drainage
plan has been developed to closely resemble existing drainage patterns, and to minimize any impact

to the adjacent properties.
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4. CONCLUSIONS AND RECOMMENDATIONS

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

2. This project is in compliance with the CCRFCD “2018 Las Vegas Valley Flood Control
Master Plan”, as well as the CCRFCD “Hydrologic Criteria and Drainage Design Manual”.

3. The site and the proposed improvements are located entirely within areas designated by
FEMA as Zone “X” (unshaded), described by FEMA “Areas determined to be outside the
0.2% annual chance floodplain.”

4. The drainage facilities for this project have been designed to convey runoff from the 100-year
storm safely through the site. In addition, they have been designed based on generally
accepted engineering practices.

5. No adverse effects are expected either upstream or downstream of the subject site.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME

5 min.
10 min.
15 min.
30 min.

1 hour

2 hour

3 hour

24 hour (TR-55)

RECURRENCE INTERVAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

2-YR . 5-WR 10-YR __ 25-WR 50-YR 100-YR
0.15 0.27 0.35 0.46 0.54 0.63
0.25 0.44 0.57 0.74 0.89 1.02
0.33 0.57 0.74 0.97 1.15 1.32
0.44 0.78 1.01 1.31 1.55 1.79
0.52 0.89 1.15 1.50 1.78 2.06
0.59 1.01 1.30 1.70 2.01 2.30
0.64 1.08 1.39 1.82 2.15 2.48
0.72 ]"Zzillllliiilb 2.05 2.41 /]iil!l!ll’
1.20 1.60 1.80 2.40 2.70 2.96

3. Table 501 adjustments not required.

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

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

Revision Date

ENGINEERING

USACE, Los Angeles District, 1988

TABLE 505




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of : Percent of
otal Storm Depth

Storm Time Storm Time
(In Minutes) SDN4 SDN5 (In Minutes) SDN4 SDN5
0 0.0 0.0 185 37.6 43.0
5 2.0 2.0 190 41,5 47.7
10 5.8 59 195 46.2 51.4
15 75 8.0 200 53.0 56.1
20 9.9 11.0 205 61.0 63.0
25 12.6 14.4 210 71.0 71.0
30 13.7 15.0 2156 73.2 72.0
35 14.5 16.0 220 75.6 73.1
40 14.9 16.8 225 78.2 75.2
45 15.1 17.1 230 79.9 77.9
50 15.5 18.0 235 81.3 79.0
55 15.6 18.2 240 82.3 79.5
60 15.9 18.7 245 83.0 80.4
65 16.2 19.0 250 83.5 81.0
70 16.9 19.7 255 84.4 82.0
75 17.2 20.2 260 85.1 82.6
80 17.9 21.0 265 86.4 84.0
85 18.9 22.0 270 88.5 85.9
90 20.1 23.0 1275 90.8 88.9
95 211 241 280 92.4 91.0
100 22.0 25.0 285 94.4 93.8
105 22.8 25.9 290 96.8 96.6
110 23.2 26.5 295 97.3 97.0
115 24.0 28.0 300 97.8 97.4
120 24.6 29.0 305 98.2 97.9
125 25.2 30.0 310 98.4 98.1
130 26.0 30.5 315 98.6 98.3
135 26.9 30.9 320 98.8 98.5
140 27.6 31.0 325 99.1 98.9
145 28.3 31.7 330 99.2 99.0
150 28.6 32.1 335 99.3 99.2
155 29.2 32.7 340 99.4 99.3
160 30.2 33.3 345 99.7 99.6
165 31.2 34.6 350 99.8 99.7
170 32.1 36.1 355 99.9 99.9
175 33.2 38.1 360 100.0 100.0
180 35.2 40.8

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

REFERENCE: TABLE 503




SOIL MAP W-5 AND CURVE NUMBER MATRIX
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HYDROLOGIC SOIL GROUP

% % % 0 P OMPO OR LAND A OR

0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0

1302 35 20 0 45 0 77.0 67.0 73.0 75.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1305 5 0 35 60 0 86.0 79.0 83.0 84.0 85.0 89.0 93.0 95.0 96.0 94.0 96.0 88.0 30.0
1307 10 0 30 60 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 96.0 93.0 96.0 87.0 30.0
1313 8 68 0 24 0 79.0 68.0 75.0 76.0 78.0 84.0 90.0 93.0 94.0 91.0 94.0 82.0 30.0
1314 80 5 0 15 0 67.0 53.0 62.0 65.0 67.0 77.0 86.0 91.0 92.0 88.0 92.0 74.0 30.0
1320 0 2 0 83 15 88.0 83.0 87.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1323 0 0 0 85 15 88.0 84.0 87.0 88.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 91.0 30.0
1325 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1326 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1340 9 0 0 71 20 86.0 81.0 85.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
100% B-SOIL || 1341 0 100 0 0 | 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1342 0 7 0 78 15 88.0 83.0 86.0 87.0 87.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1360 15 0 0 35 50 85.0 81.0 84.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1380 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1390 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1400 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1415 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1417 5 0 55 10 30 86.0 80.0 84.0 85.0 86.0 89.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1419 35 0 55 10 0 78.0 67.0 74.0 75.0 77.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1440 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1450 1 0 0 89 10 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1484 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1500 60 0 0 35 5 73.0 61.0 69.0 71.0 73.0 81.0 88.0 92.0 93.0 89.0 93.0 79.0 30.0
1501 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1502 60 0 0 40 0 73.0 61.0 69.0 71.0 72.0 80.0 88.0 92.0 93.0 89.0 93.0 79.0 30.0
1505 55 0 0 40 5 74.0 63.0 70.0 72.0 74.0 81.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1506 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1508 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1510 10 0 0 55 35 86.0 82.0 85.0 86.0 87.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1540 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1541 4 0 0 76 20 87.0 83.0 86.0 87.0 87.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1542 60 0 30 10 0 72.0 59.0 67.0 69.0 71.0 80.0 87.0 92.0 93.0 89.0 93.0 78.0 30.0
1545 60 0 10 30 0 73.0 60.0 68.0 70.0 72.0 80.0 88.0 92.0 93.0 89.0 93.0 78.0 30.0
1600 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1605 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1610 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1615 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1630 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1635 7 0 5 63 25 87.0 82.0 85.0 86.0 87.0 90.0 94.0 95.0 96.0 94.0 96.0 89.0 30.0
1640 0 0 0 10 90 90.0 90.0 91.0 - 91.0 92.0 94.0 96.0 96.0 97.0 96.0 97.0 94.0 30.0
1645 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1674 27 26 0 45 2 78.0 69.0 75.0 76.0 78.0 84.0 90.0 93.0 94.0 91.0 94.0 83.0 30.0
1700 0 0 3 93 4 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1710 2 89 0 9 0 78.0 67.0 74.0 75.0 77.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1731 10 2 0 88 0 85.0 79.0 83.0 84.0 85.0 89.0 93.0 95.0 96.0 94.0 96.0 88.0 30.0
1732 3 0 0 96 1 87.0 82.0 85.0 86.0 87.0 90.0 94.0 95.0 96.0 94.0 96.0 89.0 30.0
1753 0 8 0 90 2 87.0 81.0 85.0 86.0 87.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1850 0 0 0 94 6 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1853 0 0 0 85 15 88.0 84.0 87.0 88.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 91.0 30.0
1871 17 0 0 83 0 84.0 76.0 81.0 82.0 83.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1999 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

, Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas (vegetation established)

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

ete.):
Poor condition (grass cover < 50%) .............. 68 ™ 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 73%) .....ouenunn.. 61 4 80

Impervious areas:

——, Paved parking lots. roofs, driveways, etc. ‘
(excluding right-of-way). .........ccvvviuvunnnnn.n. 98 98
Streets and roads: -

Paved: curbs and storm sewers (excluding

FEHL-OLWEY) oo e ieeeseseenaneeneanaenen 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 76 85 89 91
Dirt (including right-of-way) ...........ccoveue.n. T2 82 87 89

Western desert urban areas:
_é Natural desert landscaping (pervious aress only)... 63 @ 88
Artificial desert landscaping (impervious weed )

barrier, desert shrub with 1- to 2:inch sand )

or gravel mulch and basin borders). .............. 96 9% 96 96
Urban districts:
Commercial and business........oovvevnnveneninnn. 85 89 92 94 95
IndUstrial; « ssuwmnnnis s omames iusanns s aoouies b T2 81 88 91 93
Residential districts by average lot size:
See Table 602A

Developing urban areas

Newly graded areas (pervious aress only,
NO VeetatioN)® ... iuviiieenernrenernnnnenneaneenns T 86 91 94

—

Average runoff condition, and I, = 0.28. .

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

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

5 Composite CN's to use for the design of temporary measures during grading and ion should be computed using

[N}

).

P

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. T et
wac | REFERENGE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Percent

Average Lot Size Curve Number for Hydrologic Soil Groups

: or Usage' Impervious? A B C D
h‘WﬁApartments/Condos 72 81 91 93
Townhouses/6,000 sq ft 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

Revision

Date

REFERENCE:

I TABLE 602A




HYDROLOGY
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Curve Number Calculations
ORAN GRAGSON BUILDING ADDITION

Sub-Basin: NX1
Total Area: 0.28 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.08 B 30% 98 29.4
Open Space: Poor Condition 0.17 B 60% 79 47.4
Newly graded area (pervious area only, no vegetation) 0.03 B 10% 86 8.6
Total: 0.28 - 100% - 85.4
Curve Number Calculations
ORAN GRAGSON BUILDING ADDITION
Sub-Basin: NX2
Total Area: 1.01 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.01 B 100% 98 98.0
Total: 1.01 - 100% - 98.0




Curve Number Calculations
ORAN GRAGSON BUILDING ADDITION

Sub-Basin: FX1
Total Area: 7.13 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Newly graded area (pervious area only, no vegetation) 713 B 100% 86 86.0
Total: i3 - 100% - 86.0
Curve Number Calculations
ORAN GRAGSON BUILDING ADDITION
Sub-Basin: FX2
Total Area: 1.31 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.20 B 15% 98 14.7
Residential: Apartments/Condos 1.11 B 85% 88 74.8
Total: 1.31 - 100% - 89.5




Curve Number Calculations
ORAN GRAGSON BUILDING ADDITION

ND1
0.28 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.28 B 100% 98 98.0
Total: 0.28 - 100% - 98.0
Curve Number Calculations
ORAN GRAGSON BUILDING ADDITION
ND2
1.01 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.01 B 100% 98 98.0
Total: 1.01 - 100% - 98.0




HEC-1 MODEL OUTPUT

(EXISTING CONDITIONS)



Peak Flow Summary
Existing Condition

HEC-1 Area 10-year | 100-year
D (acres) Flow Flow
(cfs) (cfs)
FX1 7.13 5 13
NX1 0.28 <1 1
CPX1 - 5 14
FX2 1.31 1 3
NX2 1.01 2 4
CPX2 - 3 7

(FX1+NX1)

I(FX2+NX2)




* * *

:* 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 O5NOV20  TIME 11:03:29 * * (916) 756-1104

* * *

X X OXOXXXX XXX X
X X X X X XX
X X X X X
OO XXXX X XXX X
X X X X X
X X X X X X
X X X0O0XXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HECIGS, 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

1 HEC-1 INPUT PAGE 1
LINE ... Lo 2. EJOUR 4ol Seiinns Burunnn LA 8.ennn. LI 10
1 jits) ORAN K GRAGSON BUILDING ADDITION
2 hss} FERERAXLESEE TECHNICAL DRAINAGE STUDY HEAXFTFANER TR LAY
3 I EXISTING CONDITION - ONSITE AND OFFSITE
4 D USING SCS METHODS AND KINEMATIC WAVE ROUTING
g ID MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION
D
7 D LOCHSA 108 # 201091
8 ip
9 ip
10 D INPUT FILE NAME: X.DAT
11 ™
12 ip NOVEMBER 2020
3 b
14 ip = RRAFRARARARSRIRAAAARAATRATE = HERRARARIAR
15 ip e ® = RARIRARATRAREARARaAAS
16 iD MCCARRAN AIRPORT RAINFALL AREA
17 I0 10 & 100 YEAR - 6 HOUR STORM EVENT
18 ID PRECIPITATION:
19 I0 10-YEAR : 1.58 INCHES
20 ) 100-vEAR : 2.77 INCHES
21 I 10-YEAR/100-YEAR : 1.58/2.77= 0.5700
22 ) ErEEEsERERRELESE TR kR etk kb s sernEsaes s
23 ) e EERERERRRSR RS *
*DIAGRAM
24 I 200
25 1o 5 0
26 Y 5
27 R PREC .5700 1.0
28 KK Fxl
%8 KM gF;géTE BASIN WEST OF THE PROJECT SITE, INCLUDING HONOLULU STREET
PB .
31 PC 0.0 .02 .057 .07 .087  .108 .124 .13 .13 .13
32 pC .13 .13 "33 .33 14 (142 (18 .18 .i7;2 .18l
33 PC .19 197 .99 2 .201 (204 214 1229 (41 249
34 PC .251 (256 .27  .278 .28l  .283  .295  .322 .35  .409
35 pC 499 .59 .71 744 (781 812  .819  .835  .851  .856
36 pC .8 .88  .876  .888 .9l .92  .937 .95 .97  .976
37 PC  .982  .985  .987  .989 .99  .993  .993 .99  .995 998
38 P 999 1.0
39 BA 01114
10 Ls 0 86.0
41 w170
42 Kk mxl
43 KM  ONSITE BASIN DISCHARGING SOUTH TO ADJACENT PARKING LOT
42 BA 00044
45 Ls 0 85.4
46 ub  0.050
1 HEC-1 INPUT PAGE 2
LINE e Loen.. 2. E I 4. Seiinns 6urennn Tooiinn 8.unnn. 9oinin 10
47 Kk cexl
48 KM COMBINE FX1 AND NX1 FOR TOTAL FLOWS IN HONOLULU STREET SOUTH OF OUR SITE
49 HC 2
50 KK FX2
51 KM OFFSITE BASIN NORTH OF THE PROJECT SITE
52 Ba .00205
53 Ls 0 89.5

Page 1



INPUT
LINE

NO.
28

42

47

50

55

60

54 uD 0.097
55 KK NX2
56 KM ONSITE BASIN DISCHARGING NORTHEAST TO EXISTING CONCRETE VALLEY GUTTER
57 BA .00158
58 LS 0 98.0
59 up  0.057
*
60 KK CPX2
61 KM COMB%NE FX2 AND NX2 FOR TOTAL FLOWS IN EXISTING VALLEY GUTTER AT NEC OF OUR S
2
6. gC
63 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (~-->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<-~-) RETURN OF DIVERTED OR PUMPED FLOW
FX1
. NXL
CPXLiiirinnnns
FX2
. NX2
CPXZuevvnnrenns

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

EEEEEE

_*  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  O5NOV20 TIME 11:03:29 * = (916) 756-1104

* * *

25 10

iT

ORAN K GRAGSON BUILDING ADDITION

EXISTING CONDITION - ONSITE AND OFFSITE

USING SCS METHODS AND KINEMATIC WAVE ROUTING

MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

LOCHSA JOB # 201091

INPUT FILE NAME: X.DAT
NOVEMBER 2020

MCCARRAN AIRPORT RAINFALL AREA
10 & 100 YEAR - 6 HOUR STORM EVENT

PRECIPITATION:
10-YEAR : 1.58 INCHES
100-YEAR 1 2.77 INCHES

10-YEAR/100-YEAR : 1.58/2.77= 0.5700

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 16.58 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

Page 2



P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00
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 RATIC 1 RATIO 2
.57 1.00
HYDROGRAPH AT
+ FX1 .01 1 FLOW 5. 13,
TIME 3.58 3.58
HYDROGRAPH AT
+ NX1 .00 1 FLOW 0. 1.
TIME 3.50 3.50
2 COMBINED AT
+ CPX1 .01 1 FLOW 5. 14.
TIME 3.58 3.58
HYDROGRAPH AT
+ FX2 .00 1 FLOW 1. 3.
TIME 3.50 3.50
HYDROGRAPH AT
+ NX2 .00 1 FLOW 2. 4.
TIME 3.50 3.50
2 COMBINED AT
CcPX2 .00 1 FLOW 3. 7.
TIME 3.50 3.50

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

Page 3



HEC-1 MODEL OUTPUT

(INTERIM / DEVELOPED CONDITIONS)



Peak Flow Summary
Developed Condition

HEC-1 Area | 10-year | 100-year
ID (acres) | Flow Flow

FX1 713 5 13
ND1 0.28 1 1

CPD1 - 5 14
FX2 1.31 1 3
ND2 1.01 2 4

CPD2 - 3 7

(FX1+ND1)

(FX2+ND2)



FEEEE LRI HEEXARXAXREANR

® FLOOD HYDROGRAPH PACKAGE (HEC-1) *

* JUN 1998 *
* VERSION 4.1 *
*

* ®
* RUN DATE O5NOV20 TIME 11:40:52 *

®K XX

XXXXKXX XXX

XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIO|
THE DEFINITIONS OF VARIABLES -RTIMP- AND

* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER

* 609 SECOND STREET
* DAVIS, CALIFORNIA 95616
* (916) 756-1104

XXX XXXXX

XX X
XX
XX XXX

XX
g XXX X § x

X XX

XXXXXXX XXX

NS OF HEC-1 KNOWN AS HECL (JAN 73), HECLGS, HECIDB, AND HECIKW.
~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE

, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

LLOSS RATE:GREEN AND AMPT INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE ... Lo 2.0 E IO 4 Seeinn. 6.rurnnn Tociiins Bovenn. 9...... 10
1 pus] ORAN K GRAGSON BUILDING ADDITION
2 ID FAEXAARNINS TECHNICAL DRAINAGE STUDY L R R
3 Ib DEVELOPED CONDITION - ONSITE AND OFFSITE
4 D USING SCS METHODS AND KINEMATIC WAVE ROUTING
g I0 MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION
10
7 ID LOCHSA JOB # 201091
8 I
9 D
10 is] INPUT FILE NAME: D.DAT
1 )
12 > NOVEMBER 2020
13 i
14 o RERSEERSAEASRRERERELES wan -
15 o) AR RR RS RS ERE R AR #xs #
16 D MCCARRAN AIRPORT RAINFALL AREA
17 0 10 & 100 YEAR - 6 HOUR STORM EVENT
18 D PRECIPITATION:
19 ID 10-YEAR 1 1.58 INCHES
20 ID 100-YEAR ¢ 2.77 INCHES
21 I 10-YEAR/100-YEAR : 1.58/2.77= 0.5700
2 Ip  wesess *ek shskbiiaaisseaiiiant FERSERERERSRERES
23 b5 srarEEsEERy wERSEERERE SRS SEERERERERERRE *
*DIAGRAM
24 I 200
25 10 5 0
26 Y 5
27 IR PREC  .5700 1.0
28 KK FX1
%g KM gF;§5TE BASIN WEST OF THE PROJECT SITE, INCLUDING HONOLULU STREET
PB .
31 pc 0.0 .02 .07 .07 .087 .108 .124 .13 .13 .13
32 pc .13 13 13 133 .14 (142 (148 .18 172 .18l
33 PC .15 .i97 199 2 .201 204 214 (229 (2841 (249
34 PC  .251 .25 .27  .278  .281  .283  .295  .322  .352  .409
35 PC .49 .59 .71 744 (781 (812  .819 (835 .81  .856
36 PC .86  .868  .876  .888 .91  .926  .937 .95 .97 (976
37 PC  .982  .985  .987  .989 .99  .993  .993  .494  .995  .998
38 PC 998  .999 1.0
39 BA 01114
40 Ls 0 86.0
41 U .170
42 KK N
22 KM ONSITE BASIN DISCHARGING SOUTH TO ADJACENT PARKING LOT
BA
45 Ls 0 98.0
46 ub  0.050
1 HEC~-1 INPUT PAGE 2
LINE ... L. 2. IR 4o I L TOU Teeinn. S 9...... 10
47 KK CPD1
48 KM COMBINE FX1 AND ND1 FOR TOTAL FLOWS IN HONOLULU STREET SOUTH OF OUR SITE
49 HC 2
50 KK FX2
51 KM OFFSITE BASIN NORTH OF THE PROJECT SITE
52 BA .00
53 Ls 89.5

Page 1



54 up  0.097
55 KK ND2
56 KM ONSITE BASIN DISCHARGING NORTHEAST TO EXISTING CONCRETE VALLEY GUTTER
57 BA .00158
58 Ls 0 98.0
59 uD  0.050
*
60 KK CPD2
61 KM COMB%NE FX2 AND ND2 FOR TOTAL FLOWS IN EXISTING VALLEY GUTTER AT NEC OF OQUR S
2
6 gC
63 7z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW

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

28 Fx1

42 . ND1

47 CPDL..uuvnnnn...

50 . FX2

55 . . ND2

60 . CPD2. . rvrnrnns

** FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 ® * HYDROLOGIC ENGINEERING CENTER
A* VERSION 4.1 * * 609 SECOND STREET

® * * DAVIS, CALIFORNIA 95616
¥ RUN DATE  O5NOV20 TIME 11:40:52 * ® (916) 756-1104

ORAN K GRAGSON BUILDING ADDITION

HEERREFAIXE TECHNICAL DRAINAGE STUDY #¥FFRdddtsdtdksds
DEVELOPED CONDITION - ONSITE AND OFFSITE

USING SCS METHODS AND KINEMATIC WAVE ROUTING

MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

LOCHSA JOB # 201091

INPUT FILE NAME: D.DAT

NOVEMBER 2020

MCCARRAN AIRPORT RAINFALL AREA
10 & 100 YEAR - 6 HOUR STORM EVENT

PRECIPITATION:
10-YEAR : 1.58 INCHES
100-YEAR ¢ 2.77 INCHES

10-YEAR/100-YEAR : 1.58/2.77= 0.5700

25 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 200 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  16.58 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

Page 2



Bl MULTI-PLAN OPTION
1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00
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
.57 1.00
HYDROGRAPH AT
+ FX1 .01 1 FLOW 5. 13.
TIME 3.58 3.58
HYDROGRAPH AT
+ ND1 .00 1 FLOW 1. 1.
TIME 3.50 3.50
2 COMBINED AT
+ CPD1 .01 1 FLOW 5. 14.
TIME 3.58 3.58
HYDROGRAPH AT
+ FX2 .00 1  FLOW 1. 3.
TIME 3.50 3.50
HYDROGRAPH AT
+ ND2 .00 1 FLOW 2. 4.
TIME 3.50 3.50
2 COMBINED AT
+ CPD2 .00 1 FLOW 3. 7.
TIME 3.50 3.50

s
*
*

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

HYDRAULIC ANALYSIS



NORMAL DEPTH STREET HYDRAULICS

(10/100YR Existing & Developed Conditions)



10-year, 6-hour Storm

(Existing / Developed Condition)

Street Flow Summary

Right of Way Hydraulic 10-Year Flow 10-Year Velocity 10-Year Flow Depth 10-Year Dry Lane Width
Street Width Cross-Section [Q10] W%} [d] . (within 1/2 ROW)
® Identifier (cfs) (fos) ) Velocity x Depth [v x d] )
Honolulu 60 A 5 2.14 0.44 0.94 N/A
Bonanza 100 B 362 461 1.36 6.27 N/A
Street Flow Summary
(Existing / Developed Condition)
100-year, 6-hour Storm
Right of Way Hydraulic 100-Year Flow | 100-Year Velocity J 100-Year Flow Depth 100-Year
Street Width Cross-Section [Q100] v [d] .
@) dentifier (cfs) (os) ) Velacity x Depth [v x d]
Honolulu 60 A 13 2.30 0.59 1.36
Bonanza 100 B 1044 7.02 2.14 15.02




Section A - Honolulu - 10year

Worksheet for Irregular Channel

Project Description

Worksheet Section A - Honolulu - 10\,\'
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope ,005000 ft/ft/ Fxl

Discharg®e. 5.00 cfs

Flow

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.013
Water Surface Elev. 85.17 ft
Elevation Range }.73 to 85.71
Flow Area 2.3 ft?
Wetted Perimeter 16.46 ft
Top Width 15.61 ft / A[o
Actual Depth 0.44 ft
Critical Elevation 85.17 ft LYY x 2.4 = 0.9 b owv”
Critical Slope 0.004995 ft/ft v ___,..,,,.;_—::;Ww*"‘"
Velocity 214 fifs e :
Velocity Head 0.07 ft
Specific Energy 85.24 ft
Froude Number 0.97
| Flow Type Subcritical
\
| Calculation Messages:
| Flow is divided.
|
| Roughness Segments
\
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
| 0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 85.45
0+05.00 85.35
0+05.50 85.35
0+05.50 84.85
0+07.00 84.98
0+07.00 85.02
0+30.00 85.71
0+53.00 84.90

g:\drainage\201091\flow.fm2
11/06/20 10:44:35 AM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

FlowMaster v6.1 [614k]
Page 1 of 2



Section A - Honolulu - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)

0+53.00 84.86
0+54.50 84.73
0+54.50 85.23
0+55.00 85.23
0+60.00 85.33

Project Engineer: Hani Noshi
g:\drainage\201091\flow.fm2 Lochsa Engineering FlowMaster v6.1 [614Kk]
11/06/20 10:44:35 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Section A - Honolulu - 10year

Cross Section for Irregular Channel

Project Description

Worksheet Section A - Honolulu - 1(
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.013
Slope 0.005000 ft/ft
Water Surface Elev. 85.17 ft
Elevation Range }.73 to 85.71
Discharge 5.00 cfs
.
Site
/—-\
—
85.80 = 5
84.70 o
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v2.00\
H:1

g:\drainage\201091\flow.fm2
11/06/20 10:44:43 AM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

NTS

Project Engineer: Hani Noshi
FlowMaster v6.1 [614Kk]

(203) 755-1666 Page 1 of 1



Section A - Honolulu - 100year
Worksheet for Irregular Channel

Project Description

Worksheet Section A - Honolulu - 1001r
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope  .005000 ft/ft - Xl Flow

Dischargwe 13.00 cfs

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weightin¢ Horton's Method

Results
Mannings Coefficiel 0.015
Water Surface Elev. 85.32 ft
Elevation Range }.73 to 85.71
Flow Area 5.6 ft?
Wetted Perimeter 30.98 ft
Top Width 29.90 ft /
Actual Depth 0.59 ft
Critical Elevation 85.31 ft
Critical Slope 0.005753 ft/ft V| 00
Velocity 2.30 ft/s/
Velocity Head 0.08 ft
Specific Energy 85.40 ft
Froude Number 0.94
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 85.45
0+05.00 85.35
0+05.50 85.35
0+05.50 84.85
0+07.00 84.98
0+07.00 85.02
0+30.00 85.71
0+53.00 84.90
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Natural Channel Points

Station Elevation
(ft) e}
0+53.00 84.86
0+54.50 84.73
0+54.50 85.23
0+55.00 85.23
0+60.00 85.33

g:\drainage\201091\flow.fm2
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Section A - Honolulu - 100year

Project Description

Cross Section for Irregular Channel

Worksheet Section A - Honolulu - 10
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.005000 ft/ft
Water Surface Elev. 85.32 ft
Elevation Range 173 to 85.71
Discharge 13.00 cfs
—
/-—\
85.80 — =1
84.70 T gl
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
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Section B - Bonanza - 10year
Worksheet for Irregular Channel

Project Description

Worksheet Section B - Bonanza - 1 byr
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope  +003000 ft/ft
Discharge 362.00 cfs

_ W MPU F\'jm

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel
Water Surface Elev.

0.016
86.65 ft

Elevation Range .29 to 86.04

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

Velocity Head
Specific Energy
Froude Number
Flow Type

785 ft?
92.67 ft

90.00 ft v Alb
1.36 ft /
86.57 ft

0.004069 ft/it \/|o
4.61 ft/s/

0.33 ft
86.98 ft
0.87

Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.85575864 ft.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+88.00 0.016
0+88.00 0+90.00 0.013

Natural Channel Points

Station Elevation

(ft) )

0+00.00 85.79
0+00.50 85.79
0+00.50 85.29
0+02.00 85.42
0+02.00 85.46
0+45.00 86.04
0+88.00 85.60
0+88.00 85.56

g:\drainage\201091\flow.fm2
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Section B - Bonanza - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

{f) ()

0+89.50 85.43
0+89.50 85.93
0+90.00 85.93

: Project Engineer: Hani Noshi
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Section B - Bonanza - 10year
Cross Section for Irregular Channel

Project Description

Worksheet Section B - Bonanza - 1
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.016
Slope 0.003000 ft/ft
Water Surface Elev. 86.65 ft
Elevation Range .29 to 86.04
Discharge 362.00 cfs
86.10 =
Ala= = = =X )
85.20™= R

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00 0+90.00
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Section B - Bonanza - 100year
Worksheet for Irregular Channel

Project Description

Worksheet Section B - Bonanza - 100Yy
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

ALV MU F!;wu E-

Slope 003000 fUs—_ \‘D"N ef's

Discharg(,044.00° cfs

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting >ved Lotter's Method

Closed Channel Weighting

Horton's Method

Results

Mannings Coefficiel 0.016

Water Surface Elev. 87.43 ft

Elevation Range .29 to 86.04

Flow Area 148.7 ft?

Wetted Perimeter 94.23 ft Aw'

Top Width 90.00 ft /

Actual Depth 2.14 ft

Critical Elevation 87.38 ft z.\“ x 7.01b= | 502, ¢ Vet o
Critical Slope 0.003261 ft/ft / V'Ob

Velocity 7.02 ft/s

Velocity Head 0.77 ft . . .
Specific Energy 88.19 ft Bu+ +L" "‘ an Cx”‘H COO\AA'WM
Froude Number 0.96 5

Flow Type Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 1.63644773 ft.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+88.00 0.016
0+88.00 0+90.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 85.79
0+00.50 85.79
0+00.50 85.29
0+02.00 85.42
0+02.00 85.46
0+45.00 86.04
0+88.00 85.60
0+88.00 85.56

g:\drainage\201091\flow.fm2
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Section B - Bonanza - 100year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

{ft) ()

0+89.50 85.43
0+89.50 85.93
0+90.00 85.93

Project Engineer: Hani Noshi
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Section B - Bonanza - 100year

Cross Section for Irregular Channel

Project Description
Worksheet Section B - Bonanza - 1(
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.016
Slope 0.003000 ft/ft
Water Surface Elev. 87.43 ft
Elevation Range .29 to 86.04
Discharge 1,044.00 cfs
exs
6.1 = P
882800 of

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00 0+90.00

g:\drainage\201091\flow.fm2
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NORMAL DEPTH ONSITE HYDRAULIC CALCULATION

(100YR Developed Conditions)



On-site Sections
(Developed Condition)

Hydraulic 100-Year Flow ] 100-Year Velocity | 100-Year Flow Depth 100-Year
Cross-Section [Q100] [v] [d] [v] x [d]
Identifier (cfs) (fps) (ft)
1 4 1.94 0.15 0.29




Project Description

Worksheet
Flow Element
Method

Solve For

Onsite Section - 100year
Worksheet for Irregular Channel

Onsite Section - 100y

Irregular Channel
Manning's Formula
Channel Depth

Input Data

Slope 009000 ft/ft
Discharg®. 4.00 cfs

- b2

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting j>ved Lotter's Method

Closed Channel Weightin¢

Horton's Method

Results

Mannings Coefficiel
Water Surface Elev:
Elevation Range

0.013
1,786.00 ft

35.85 to 1,786.52

Flow Area 2.1 ft?
Wetted Perimeter 27.24 ft
Top Width 27.24 ft A _ 8
Actual Depth o5 ¢ & R100 : ,S X l.‘l‘l = 0.29< kv
Critical Elevation 1,786.02 ft
Critical Slope 0.005654 ft/ft v o
Velocity 194 s =" ' |00
Velocity Head 0.06 ft
Specific Energy 1,786.06 ft
Froude Number 1.24 ]
Flow Type Superecritical F F - "7 %‘ bo
Roughness Segments
Start End Mannings )

Station Station  Coefficient w - 1-7 g 6 oo

0+00.00 0+92.00 0.013 ° ; 'E' ’

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 1,786.20
0+17.00 1,786.00
0+31.00 1,785.85
0+44.00 1,786.00
0+92.00 1,786.52

g:\drainage\201091\flow.fm2
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Onsite Section - 100year

Cross Section for Irregular Channel

Project Description

Worksheet Onsite Section - 100

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.013

Slope 0.009000 ft/ft

Water Surface Elev. 1,786.00 ft

Elevation Range 35.85 to 1,786.52

Discharge 4.00 cfs

L)
St
1,786:88—— ~ : 5
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V2.0 Il

H:1
NTS
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APPENDIX C

FIGURES
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Tributary | Channel Tributary | Channel Tributary | Channel
’IAD“: Status Facllity Description Le(;u'.g)th 2::)' }:JE:i: :ig:' (SA‘\;‘:‘) ?-I/:’)F: I:lla Status Facility Description La(:ntg)lh T::; I:‘it;: :‘lliﬁ:l (s:'::] i ?.I/.o)p: 'I::'i Status Facllity Description Le(;g)lh ’(::::; l:;(;—: ;icd:l (:;::I 5 ?;'o)p:
BHSA BOULDER HIGHWAY SAHARA AVENUE FLMP FLAMINGO WASH-MARYLAND PARKWAY SYSTEM LVCA LAS VEGAS WASH - CHARLESTON
0000 P |16'X14'RCB 1350 3952 CSA13* sw3 793 0.50 0042 P |6'X4'RCB 1345 25 DFLAM sw3 031 0.95 0000 P |12'X8'RCB 4600 985 CCHT7-C SW3 1.16 0.30
0026 P |14 X11'RCB 4000 3952 CSA13* sw3 793 1.30 0068 P |42"RCP 475 245 DFLAM SW3 0.31 0.61 Lvco COLORADO AVENUE SYSTEM
0075 P |12’X11'RCB 5280 3952 CSA13 sw3 793 21 FLWA FLAMINGO WASH 0012 E |14'X8'RCB 2560 1144 CNELO06 Sw3 132 0.24
0175 P |14X14'RCB 6000 3952 CSA13 swW3 793 0.67 0080 E  |CONC CHNL 90'W 8D 0:1 SS 2665 9548 CFW36 FLAMSB 35.21 0.40 0064 E |[10'X8RCB 2165 901 CCCHg4 SW3 1.00 0.24
0289 P |14'X 12'RCB 2300 3669 CSA11 SW3 7.55 0.87 0130 E  |CONC CHNL 70W 10'D 0:1 SS 1470 9548 CFW36 FLAMSB 35.21 040 0106 E |10'X8RCB 590 402 CCH92-C sw3 0.37 0.24
CABZ CEDAR AVENUE - BONANZA 0136 E  |TRANSITION CONC CHNL 104'W 12D TO 70W' 10'D 0:1 SS 256 9548 CFW36 FLAMSB 35.21 379 0109 E |10'X5'RCB 2350 402 CCH92-C SW3 0.37 0.67
0000 E |72"RCP 525 0.30 0141 E  |CONC CHNL 104W 12'D 0:1 SS 450 9548 CFW36 FLAMSB 35.21 0.96 LVOE [OWENS AVENUE - EAST
0010 E  |60"RCP 1450 0.30 0150 E  |CONC CHNL 104W9'D 0:1 SS 225 9548 CFW36 FLAMSB 35.21 6.00 0345 P |13'X 12'RCB 990 2576 DLVOE SW5 22.61 0.60
CACH CEDAR AVENUE CHANNEL 0174 E [9:10'X6'RCBC @ LAMB 110 9504 CFW34 FLAMSB 34.77 140 LvsT LAS VEGAS WASH - STEWART
0000 E  |CONC CHNL 10'W 8'D 1.5:1 SS (REPLACED W/ CACHO0001) 1681 2421 CCCA10-C sSw3 3.05 0.20 0176 E  |TRANSITION CONC CHNL 70'W 9'D TO 104W' 9'D 0:1 SS 290 9504 CFW34 FLAMSB 3477 0.36 0000 P 10'X 10'RCB 4684 1316 CST03-C SW3 140 0.56
0001 P |CONC CHNL 22W 12D 0:1SS (REPLACES CACH0000) 1055 2421 CCCA10-C sw3 3.05 0.20 0181 E  |CONC CHNL 70W 9D 0:1SS 1270 9504 CFW34 FLAMS5B 34.77 0.36 0088 P [10'X9'RCB 4654 1135 €sT01-C SW3 118 0.56
0020 P |CONC CHNL 31'W 6.50-12'D 0:1SS (REPLACES CACH0000) 460 766 CCAf0-C sw3 0.90 219 0200 E  |CONC CHNL 70'W 8D TO 12'D W/ PIER 0:1 88 756 9504 CFW34 FLAMSB 34.77 0.50 0188 P |8'X8'RCB 1980 601 CCA04 SW3 0.59 0.40
0027 E |2:15'X5 RCBC @ MARION 82 766 CCA10-C sw3 0.90 0.35 0226 E  |FREE SPAN BRIDGE 100'W 10D @ I-515 170 9504 CFW34 FLAMSB 3477 0.80 LVWH WASHINGTON AVENUE CHANNEL
0029 E  |CONC CHNL 10'W 8D 1.5:1 SS 1284 766 CCA10-C sw3 0.90 037 0228 E  |CONC CHNL 70W8D TO 12'D 0:1 88 1500 9371 CFW33 FLAMSB 3443 0.80 0389 E |12 X8RCB 2110 1562* cvi-ct SW5SC 14.95 0.90
0051 E 2:15'X §'RCBC @ PAGE 64 766 CCA10-C sw3 0.90 0.38 0255 E |2 SPAN BRIDGE 150'W 9'D @ BOULDER HWY 65 9371 CFW33 FLAMSB 3443 1.00 0426 E 16'X 8'RCB 150 1562* cvich SW5SC 14.95 1.08
0053 E  |CONC CHNL 10W6'D 1.5:1 SS 1275 766 CCA10-C sw3 0.0 038 0256 E  |CONC CHNL 60'W 7.5'D 0:1 SS 40 6750 CFW33wW FLAMSB 2317 1.00 0429 E  |SPLITTER STRUCTURE (2: 12' X 8' RCB) 190 2870 pcLc21 SW5 2261 1.90
0079 E |2:15'X6'RCBC @ LAMB 100 594 CCA08-C sw3 0.70 038 0257 E |2 SPAN BRIDGE 150'W 9'D @ BOULDER HWY 60 6750 CFW33W FLAMSB 2347 1.00 0431 E [3:1433' X 10'RCB 665 2870 DcLC21 SW5 2261 0.15
0081 E  |CONC CHNL 12W 6'D 1.5:1 SS 2562 594 CCA08-C sw3 0.70 0.20 0258 E  |CONC CHNL60W 7.5'D 0:1 SS 750 6750 CFW33W FLAMSB 2347 0.44 0446 E  |JUNCTION STRUCTURE 69 2870 pcLe21 SW5 2261 0.15
0127 E |1:12'X4'RCBC 2:11' X 4' RCBC @ SANDHILL 80 594 CCA08-C sw3 070 020 0273 E  |FREE SPAN BRIDGE 60'W 9'D @ MMMHP 20 6750 CFW33W FLAMSB 2347 040 0447 E ]3:14.33 X10'RCB 1955 5193 CCAL93 SW5 2205 0.15
0129 E  |CONC CHNL 10W 8D 1.5:1 SS a7 594 CCA08-C SwW3 0.70 0.26 0274 E  |CONC CHNL60W 8.1'D 0:1 SS 1370 6750 CFW33wW FLAMSB 23147 1.00 0484 E  |CONFLUENCE STRUCTURE 455 5193 CCAL93 SW5 22.05 0.15
0146 E ]2:12'X55 RCBC @ HONOLULU 62 594 CCA08-C sw3 070 053 0295 E  |CONC CHNL 60'W 8.1'D 0:1 SS 430 6416 CFW31 FLAMSB 2156 0.80 SAEA SAHARA AVENUE - EASTERN LATERAL
0148 E CONC CHNL 10'W 8D 1.5:1 SS 959 594 CCA08-C SW3 0.70 0.53 0307 E CONC CHNL 60W 8.1'D 2:1 S§ 410 6416 CFW31 FLAMSB 2156 070 0000 P 10'X 7'RCB 1440 492 CFR02 SW3 0.65 0.20
CACN CEDAR AVENUE - CHARLESTON 0314 E  |CONC CHNL60'W 8.1'D 2:1 SS 1500 6106 CFW30B FLAMSB 20.19 0.90 VAVD [VEGAS VALLEY DRIVE
0000 E |72"RCP 1867 041 0347 E |5:10'X8'RCBC @ MOJAVE 80 6106 CFW30B FLAMSB 20.19 0.94 0000 P |7'X5RCB 1300 649 CFw41 FLAM3A 1.30 2.10
0034 E 2: 48" RCP (REPLACE W/ CACN0035) 685 430 CCHT70C sw3 040 0.30 0348 E CONC CHNL 30W 12D 1:1 SS 1150 6106 CFW30B FLAMSB 20.19 0.70 0025 P 84" RCP 5300 649 CFW41 FLAM3A 1.30 1.60
0035 P0  |8'X6'RCB (REPLACES CACN0034) 685 430 CCH70C SW3 040 0.30 0375 E |5:10'X8'RCBC @ DESERT INN 140 6074 CFW23 FLAMSB 18.30 270 VBCH VAN BUSKIRK CHANNEL
0049 E  |66"RCP (REPLACE W/ CACN0050) 2146 430 CCH70C sw3 0.40 0.60 0377 E  |CONC CHNL 50W9.5'D 0:1 SS 1372 6074 CFW23 FLAMSB 18.30 1.04 0000 E |12 X3'RCB 500 637 CvVB16 FLAM3A 1.16 1.00
0050 PO |6'X 7' RCB (REPLACES CACN0049) 2146 430 CCH70C SW3 040 0.60 0399 E  |FREE SPAN BRIDGE 60'W 16'D @ MCLEOD 130 6074 CFW23 FLAM58 18.30 0.50 0008 E |8'X5RCB 5490 637 CVB16 FLAM3A 1.16 1.00
COLM (COLORADO / LAMB 0401 E CONC CHNL 50W 11.5'D 0:1 SS 107 6074 CFW23 FLAMSB 18.30 0.50 VBEA VAN BUSKIRK - EASTERN AVE
0000 E 72" RCP 1500 275 CH94 SW3 0.36 0.87 0406 E CONC CHNL 33W 11.5'D 0:1 SS 716 5217 CFW23W FLAMSB 1742 0.79 0000 P 10' X 6' RCB 3020 896 CVB11 FLAM3A 2.85 1.30
FLAG FLAMINGO WASH - ALGONQUIN 0419 E  |CONC CHNL 33-50'W 9.8'D 0:1 SS 206 5217 CFW23W FLAMSB 17.42 2.00 VBMC VAN BUSKIRK - MCLEOD DRIVE
0026 E 60" RCP 427 432 Fw21 FLAM3A 047 1.30 0423 E CONC CHNL 50W 9.8'D 0:1 SS 1686 5217 CFW23W FLAMSB 17.42 0.76 0000 E 2:8'X8'RCB 3850 931 CVB13 FLAM3A 2.99 0.50
FLBN FLAMINGO - BOULDER HIGHWAY NORTH 0455 E  |CONC CHNL 50-75'W 9.8'D 0:1 SS 170 5217 CFW23wW FLAMSB 17.42 1.83 VBTW VAN BUSKIRK - TWAIN
0001 E |4:10'X6' RCB 350 4898 CCFR03 Boulder4 11.25 0.58 0458 E  |CONC CHNL 75'80'W 9.8'D 0:1 SS 347 5217 CFW23wW FLAMSB 17.42 1.50 0000 E  |18"RCP (REPLACE W/ VBTW0001) 6640 379 CB2 FLAM3A 074 0.70
0008 E |212X12'RCB 1055 4898 CCFRO3 Boulder4 11.25 0.20 0471 E |5:10'X 8 RCBC @ EASTERN 110 18417 CFw22w* FLAMSB 14.32 1.30 0001 PO |84" RCP (REPLACES VBTW0000) 6640 379 CB2 FLAM3A 0.74 0.70
0028 E |3:16'X6'RCB 275 4898 CCFR03 Boulder4 11.25 020 0472 E |22'X8'RCBC @ EASTERN 110 3406 CFw22w* FLAMSB 14.32 0.50 WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
0033 E |1:15'X10'RCB AND 1: 16' X 10' RCB 405 4898 CCFR03 Boulder4 11.25 020 0473 E  |GRASS CHNL 60'W 15'D 2:1 SS 100 5247 CFwW22w FLAMSB 14.32 047 0000 E |2:12X4'RCB 700 505 Lc21 sw3 0.56 0.20
0038 P |15'X10'RCB 987 2471 CFRO03 sw3 340 020 0477 E |3 SPANBRIDGE 47W 15'D 10 5247 CFw22w FLAMSB 14.32 0.80 0014 E |1:12'X4'RCBAND 1:11'X4'RCB 2440 505 Le2t SW3 0.56 0.20
0056 P |24'X6'RCB 391 2471 CFRO03 sw3 340 7.00 0478 E  |GRASS CHNL 60'W 15'D 2:1 §S 520 5247 CFW22w FLAMSB 14.32 047 0060 E |12 X4'RCB 455 505 LC21 SW3 0.56 0.20
0063 P |20'X8'RCB 1393 2372 CFRO4 sw3 321 0.68 0481 E  |3:90" CMAP @ TIOGA (REPLACE W/ FLWA0482) 60 5247 CFw22w FLAMSB 14.32 0.87 WAPR WASHINGTON AVENUE CHANNEL PARALLEL
0167 P [18X8RCB 3565 2372 CFRO4 sw3 321 0.38 0482 P |4:20'X 6 RCBC @ TIOGA (REPLACES FLWA0481) 60 5247 CFW22W FLAMSB 1432 087 0132 E [29X8RCB 387 1562" cvi-ct SW5SC 14.95 167
0180 P 14'X 8'RCB 494 2013 CCH67A SwW3 243 1.80 0483 E GRASS CHNL 60'W 15'D 2:1 SS 300 5247 CFwW22w FLAMSB 14.32 0.63
0205 P 10'X 8'RCB 4478 2013 CCH67A sw3 243 200 FWi5 FREEWAY CHANNEL FROM DESERT INN TO EXPRESSWAY
0275 P [12’X8&RCB 223 1584 CCCHs6 sw3 175 250 0000 E |3:12'X10'RCB 2170 3685 CAL93 Boulder4 893 017
0280 P [10'X6'RCB 925 928 CCH56 sw3 1.00 222 LCCH LAS VEGAS CREEK CHANNEL NO ADJACENT FACILITIES
0281 P |10'X7'RCB 2800 928 CCH56 sw3 1.00 133 0000 E |212XT7RCB 730 3212 CAL93C MEADOWS4 9.90 128
0312 P |7'X4'RCB 2160 621 CCH52 sw3 0.62 420 0013 E 2:12'X6'RCB 2035 3050 CcLc20-C MEADOWS4 9.60 0.82
0342 P 7'X4'RCB 2425 621 CCH52 Sw3 0.62 420 LVBZ LAS VEGAS WASH - BONANZA
FLBS FLAMINGO - BOULDER HIGHWAY SOUTH 0000 P 2:12'X7'RCB 1760 1753 CBN15-C sw3 215 0.40
0000 E UNLINED MEDIAN CHNL 0W 6.5D 4.5:1 SS 4060 684 CcB4 FLAM3A 1.38 1.30 0025 P 2:12'X T'RCB 2700 1753 CBN15-C sw3 215 040
0167 E  |UNLINED MEDIAN CHNL OW 3.5'D 9:1 88 8850 348 CB4N FLAM3A 0.63 0.90 0064 P 212 X7 RCB 2630 1603 CBN12-C sw3 187 040
FLDN DESERT INN DRAIN EAST 0114 P |2:12'X6'RCB 2740 1311 CBN10-C sSw3 154 0.40
0000 E  |60" RCP (REPLACE W/ FLDN0001) 6160 959 CFW30AW FLAM3A 212 122 0166 E  |54"RCP (REPLACE W/ LVBZ0167) 930 1106 CBN09 sw3 129 045
0001 PO |12'X 5'RCB (REPLACES FLDN0000) 6160 959 CFW30AW FLAM3A 212 122 0167 PO |10'X9'RCB (REPLACES LVBZ0166) 930 1106 CBNO3 sw3 129 045
0116 E  |54" RCP (REPLACE W/ FLDN0117) 2330 954 CFW29 FLAM3A 182 177 0187 E  |48"RCP (REPLACE W/LVBZ0188) 1235 1106 CBNO9 sw3 129 071
0117 PO [10'X 5' RCB (REPLACES FLDNO0116) 2330 954 CFW29 FLAM3A 1.82 177 0188 PO [9'X 9" RCB (REPLACES LVBZ0187) 1235 1106 CBN03 sSw3 129 07
0160 E  |48"RCP (REPLACE W/ FLDN0161) 2950 742 CFW28 FLAM3A 151 128 0210 E  |42"RCP (REPLACE W/ LVBZ0211) 704 1004 CBN08 sw3 105 137
0161 PO |10'X 5' RCB (REPLACES FLDN0160) 2950 742 CFW28 FLAM3A 151 128 0211 PO |8'X8'RCB (REPLACES LVBZ0210) 704 1004 CBN08 sw3 1.05 137
FLMP FLAMINGO WASH-MARYLAND PARKWAY SYSTEM 0223 E  |36" RCP (REPLACE W/ LVBZ0224) 2275 856 CBNO3 Sw3 0.84 072
0000 P 12'X 6'RCB 664 689 CCHB0A sw3 0.75 078 0224 PO [8'X 8 RCB (REPLACES LVBZ0223) 2275 856 CBNO3 Sw3 0.84 0.72
0013 P |12’ X4'RCB 1535 689 CCH60A sw3 0.75 048
*The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
**As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e. HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
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NOTE:

Existing conditions are based on future

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

100-Year flows at locations where a 100-Year
subbasin concentration point does not exist in the
hydrology model were based on an area-weighted
ratio of the 100-Year flows from concentration points
upstream and downstream of the location. See
Volume | for a more detailed explaination.
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REFERENCE 5

“Technical Drainage Study for Bonanza — Sandhill Ball Fields” (DS #3149)



DS INDEX:

| L APN: 172-06 - f0)- O
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\PROJECT: RowwnzA = SewDhilt Rsbl [Fpifs

) T '
SUBMITTAL: 1 sugmitial




Department of Public Works

Flood Contro! Project Engineer
Department of Public Works

iFl 0 l F:W#Depot\Engineering_Planning\Flood\DSMEMOS\DS3149B.doc

SUBJECT: | Drainage Study for: | COPIES TO:
Bonanza — Sandhill Ball Fields City of Las Vegas Architectural Services
‘Cross:Streets: | Bonanza & Sandhill Martin & Martin

Cheri Edelman, P.E., DEVCO

4 178-06-101-021

1" Submittal 6/13/2002 6/25/2002 Not Approved N/C
2" Submittal 7/18 & 8/15/2002 See Comments Below N/C
8/7/2002
TOTAL FEES (LDDRS): N/C
REMARKS:

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

X

following conditions.

is acceptable in concept subject to conformance to all City standards and the

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Controt District concurrence

1. All proposed public drainage easements (privately maintained) must be dedicated and recorded

prior to final approval of improvement plans.

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 andfor submission and acceptance of a
complete drainage study update prior to further construction of a project.

END OF REMARKS
Jwb/ays

TIRIS: T20S/R62E/S31
AREA N31



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development: Sandhill Ballfields Date June 10, 2002
Location of Development: a) Descriptive: Bonanza and Sandhill

b) Section Township 20 South Range 62 EAST
Name of Owner: The City of Las Vegas 5 Assessors Parcel No.: 178-06-101-021
Contact Person-Name: Gerald C. Webb

Telephone No.: 702-248-8000

Firm: Martin & Martin, Inc., Civil Engineers
Address: 2101 South Jones Boulevard, Suite A, Las Vegas, Nevada 89146

Type of Land Development / Land Disturbance Process:

L Rezoning ___ Subdivision Map L Clearing and Grading Only
_ Parcel Map L Planned Unit Development __ Other (Please Specify Below)
- Large Parcel Map XX Building Permit _

1. Total Owned Land Area: At Site: 8.16+ac Being Developed / Disturbed: 8.16 £ AC

Is a portion or all of the subject property located in a designated
F.E.M.A. Flood Hazard Area? YES NO

Is the property bordered or crossed by an existing or proposed
Clark County Regional Flood Control District Master Planned Facility? YES NO

4.4 Proposed type of development (Residential, Commercial, Etc.)}? Recreation Center

5.1 ! Approximate upstream land area, which drains to the subject site? 1.7 £ Sq. Mi.

6. Has the site drainage been evaluated in the past? YES NO If yes, please
identify documentation:
7 ‘

if known, please briefly identify the proposed discharge point(s} of runoff from the site:

8. Briefly describe your proposed schedule for the subject project: A.S.A.P.

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

* Review and concurrence of the Clark County Regional
Flood Control District is required. Revision / Date

Local Entity File No.

REFERENCE: ' | STANDARD FORM 1

|2.



BONANZA/SANDHILL BALLFIELDS —~ DRAINAGE STUDY June 4, 2002

1.0 INTRODUCTION
1.1 SCOPE
"The City of Las Vegas has retained Martin & Marﬁn, Inc. to provide a Téchnical

Drainage Study and Civil Improvement Plans for the Sandhill Recreation Fields located
| in The City of Las Vegas south of Bonanza Avenue and west of Sandhill Road. The

§ purpose of this report is to estimate off-site and on-site runoff under existing and

developed conditions, examine the effects of the proposed development, if any, on the
local vicinity for the 10-year and 100-year, six-hour storm events, and to provide
recommendations for drainage facilities.

1.2 SITE DESCRIPTION AND LOCATION

- The property is located in The City of Las Vegas, Nevada, south of Bonanza Avenue and

'~ west of Sandhill Road, more specifically within Section 46, Township 20 S, Range 62 E,
of Las Vegas, Nevada. The site consists of 8.61ac, and will be developed into 2(two)
Little League Baseball Diamonds, a Soccer Field, some playground recreational
equipment, a concession stand with lavatories and other facilities needed to support such
activities. The remaining area will be parking lot and cultivated grass. The developed
property will drain similar to the existing property, having its ultimate discharge onto
Sandhill Road and existing 42” storm drain system. All roof drains will discharge at
grade and on-site.

13 FLOOD HAZARD ZONE

The flood hazard areas within this portion of Clark County, Nevada are delineated on the
Federal Emergency Management Agency ( FEMA) National Flood Insurance Program -
Flood Insurance Rate Map ( F.LR.M.), dated August 16, 1995. As indicated on the Flood
Hazard Map Community Panel No. 32003C2187D, the subject area lies within Zone X.
Zone X areas are determined to be the areas outside of the 500-year flood plain. Please
refer to Figure 2, in Appendix A, for the F.I.LR.M. and description of flood zones.

1.4 EXISTING /PROUP.OSED REGIONAL FLOOD CONTROL FACILITIES

A review of the 1996 Flood Control Master Plan Update (MPU) for the Las Vegas Valley
indicates that there are no existing or proposed regional facilities located within or in the
vicinity of the subject site. Please refer to Figure 4 in Appendix A, for a copy of the
Master Plan Update Flood Control Facilities.

1.5 LOCAL FLOOD CONTROL FACILITIES
There is an existing local 42 Stainless Steel storm drain system located within Sandhill

Road Right of Way. This system ultimately converges with the Cedar Avenue Channel.
The maximum capacity for the system determined from normal depth calculations is

Martin & Martin Project No. 1925.00 Page 1




BONANZA/SANDHILL BALLFIELDS — DRAINAGE STUDY June 4, 2002

65.1crs. The estimated 100-year flow in Sandhill Road as determined in the City wide
ydrology Study is 105 crs. This indicates the pipe is unable to adequately convey the
100-year flow, however the ten-year storm of 42 crs will be conveyed.

1.6 PREVIOUS DRAINAGE STUDIES
The following references were reviewed in the preparation of this report.

1. Clark County Regional Flood Control Disrtict Hydrologic Criteria and Drainage
Design Manual, dated August 1999,

2 City of Las Vegas, City of Las Vegas Flood Control Facilities Inventory and City |
Wide Hydrology Analysis, Volume II, December 1997, by Post, Buckley, Schuh &
Jernigan, INC, '

The contributory drainage basins and general flow patterns, planned or existing drainage
facilities and peak basins runoffs were reviewed and adopted for this report.

Martin & Martin Project No. 1925.00 Page 2



BONANZA/SANDHILL BALLFIELDS - DRAINAGE STUDY June 4, 2002

2.0 HYDROLOGY

2.1 METHODOLOGY

The Soils Conservation Service (SCS) Unit Hydrograph Method within the U.S. Army
Corporation of Engineers HEC-1 Flood Hydrograph Package Computer Model, was
utilized to determine the peak discharge for the on-site existing and developed conditions.
Off-site conditions were previously determined within the approved Reference 2
hydrology study. Peak on-site discharges were computed for 10- and 100-year, 6-hour
storm events, A complete discussion of the methodology used in hydrological analysis
can be found in the U. S. Army Corps of Engineers HEC-1 Users Manual.

2.2  RAINFALL

The project site is located within the McCarran Airport Rainfall Area. The 10-year and
100-year point precipitation values used Jor this analysw were 1.58 inches and 2.77
inches, respectively. A 6-hour storm distribution number 3 (SDN) was used to compute
the 10- and 100-year peak flow for the off-site and on-site drainage basins.

23  VELOCITY DETERMINATION FOR TIME OF CONCENTRATION

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

Vv =CSs'? C=1.49mR* R=A/P
Where:

V = Average Velocity (fps)

S = Average Slope (ft/ft)

N = Manning’s Roughness Coefficient
R = Hydraulic Radius (ft)

P = Wetted Perimeter (ft)

A = Area of Flow (sq. ft.)

Two sets of coefficients were determines, one for developed conditions and the other for
undeveloped conditions. For the first developed conditions velocity (V1), the appropriate
coefficient (C=20.2) represents street flow with n = 0.016 and a depth in the gutter of 0.3
feet. For the second developed conditions velocity (V2), the appropriate coefficient

Martin & Martin Project No. 1925.00 Page 3



BONANZA/SANDHILL BALLFIELDS - DRAINAGE STUDY _ June 4, 2002

(C=30.6) represents curb height street flow. As may be noted, V2 is approximately equal
to 1.5 times V1. Typically, drainage areas are delineated such that the channelized flow
considered in the calculations of travel times is within streets and other minor
watercourses and does not include significant lengths of major improvement floodway
and channels in the travel distance for the time of concentration. For the first
undeveloped conditions velocity (V1), the appropriate coefficient (C = 14.8) represents
wide channel flow with D = 0.25” and n = 0.04. For the second undeveloped conditions
velocity (V 2), the appropriate coefficient (C = 29.4) represents wide channel flow with
D =0.7" and n = 0.04.

These methods are consistent with the methods outlined in Technical Release 55, SCS
(TR55) for calculating the time of concentration and should provide times of
concentration and lag times that are consistent with one another and with the degree of
accuracy of typical hydrologic modeling. '

24  SOILS

Curve numbers  for the contributing drainage basins have been estimated using
procedures and data documented in the Soils Conservation Services (SCS) Technical
Release 55 and the Clark County Regional Flood Control District Drainage Design
Manual, Table 602. The computed curve numbers were based on soils types, present and
future land uses and the assumed antecedent soils moisture conditions (AMII) for this
region. The SCS Curve Number Method is the abstraction method used in HEC-1 model.

The on-site drainage basins have been mapped to be within Hydrologic Soil Groups “C”
as shown in Figure 3. Hydrologic Soils Group “C” hasﬁ-moéerafely high runog
potential.

[ TRt e

2.5 RESULTS

The existing flow patterns are predominately in sheet form and traverse the lot from north
to south. This flow is then conveyed through a swale, which runs along the upper
southern and Middle Eastern boundaries, respectively (See existing On-Site Drainage | |
Map for clarification). This flow currently discharges to Sandhill Road. The proposed §
project flows will follow a similar drainage pattern. However the engineer proposes to 1
capture a majority of the flow on-site with a series of area drains and convey the flow
through two on-site drainage systems, which terminate at the existing aforementioned 42”
Storm Drain. '

The velocity estimations for the lag time calculations were determined within the
Standard Form 4. This revision in accordance with the Theorem located in Appendix B.

The Following table represents the results of the existing and proposed site discharges at
specified locations:

Martin & Martin Project No. 1925.00 Page 4




BONANZA/SANDHILL BALLFIELDS - DRAINAGE STUDY June 4, 2002

AREA T Qio0 ), [ REMARKS

DESIGNATION

EXISTING

EX1 1 1 Discharge to Sandhill Road

EX2 2 1 Discharge to Sandhill Road

EX3 1 0 Discharge to Sandhill Road
PROPOSED . :

ON1 2 0 Enters proposed 15” on-site pipe
ON2 6 3 Enters proposed 18” on-site pipe
CP1 7 3 Discharge to Existing 42” S.D. '
ON3 12 0 Discharge to Sandhill Road

ON4 2 0 Discharge to Existing 42”7 S.D.
ONS 4 2 Discharge to Sandhill Road

The existing and proposed site does not discharge to Bonanza Road. However, the existing

site does discharge 4 c/s and 2 c/s during the 100-yr and 10-yr event respectively, to Sandhill |
' Road. The proposed site provides on-site and street facilities capable of capturing flows

exceeding these limits. Therefore the proposed project offers no adverse effects on the

historical drainage pattern or quality.

Martin & Martin Project No. 1925.00 Page 5



BONANZA/SANDHILL BALLFIELDS — DRAINAGE STUDY June 4, 2002

3.0 HYDRAULICS

3.1 METHODOLOGY

Manning’s Equation was used to determine the sizes of all on-site infrastructures. All
water surfaces (W.S) elevations for existing street flows were calculated using normal
depth, from Manning’s Equation. The associated lOO-xcar flow for Bgnanza Road from §
the City Wide Hydrology Study is 690crs. 1his gives a W.S. elevation of 1.78 feet. For |
flood protection the Engineer proPoses a berm along Bonanza Road to maintain the finish

floor integrity. (See Grading Plan). The berms southern slope shall be protected with an
appropriate geo-synthetic material.

32  BUILDING DRAINAGE
Roof drains will discharge at grade. Roof drains will be will be away from the buildings
at a minimum grade of 2%. All roof drains will discharge on-site and have been
considered in the Hydrologic and Hydraulic calculations.
3.3 PARKING LOT DRAINAGE
The parking lof drainage will be accomplished by Contour Grading.

3.4 RESULTS

LOCATION | Qrocrs V rms

BONANZA ROAD 690 1.78 5.76 10.25
SANDHILL ROAD . 107 0.85 427 3.63
Qiocrs D rr Vres | (D) (V)
BONANZA ROAD 170 1.09 3.30 3.60
SANDHILL ROAD 45 0.66 3.33 2.20

All flow depths were determined from Manning’s Equation.

Martin & Martin Project No. 1925.00 Page 6
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I HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
I ' 1
(URBAN AREAS')
' ; Curve numgers for
Covar deszriptien rydlogie ssil grivp—
Average percent
Cover type and hydrologic sondition imparvious area? A
I Fully develapec urben arees fuegetciion esteblished) ‘
Opan space (lawns, parks, golf courses, cemeteries,
i et
Poor eondition (grass cover € 30%) .. .cveinnianas = T @ &3
I Fair zondition (gT2ss caver 0% w0 73%h cvvvennn .- 49 g3 it &
Good condition (grass cover > T3%) cvveccrecianss 61 ‘ =)
Imr2rdous aress:
Pavad parking lots. roofs, driveways, ete. :
l {excluding right-of-way) ......... R —— a8 9 .98 . o8
Streets and roade: -
Paved: curds and starm sewers (ex:iudmg
ROl WY ). coeevevacrcncnnnvranesiansanans og e .98 28
I Paved; open ditches (mcxua.mg -L;nt-ox-u'a'.) &3 & @2}, 83
Gravel (including right-ofeway) ...cooiiueiiianan . 78 & &89 91
Dirt (including right-of-wzy) . ..c.c.... R sqgmcacnensgrgia ace e g §7 ge
Western desert urban aress: .
l Natwral desert landszping (pervious arsss only¥... €3 ] &5 &8
Artifidal desert landscaping (Enpervious wead ’
basTier, desert shrub with 1-'to 2-inch sand
or gravel muleh and basin bordersh .. .iuuaen. &5 2] o8 55
I Urban discriers: . i
Corunersizf and business........... S & & 234 H 83
Industial......... e 8 e SwEE e s . 2 8l 88’ 91 a3
Residential districts by aversge lot size:
l See Table 602A
Developing urben cress
I Newly graded aress (pervious aress only,
no vegetationP......... o e b vewaa Ti B8 1 84
l 1 Averagenmoff condidon. apd I, = 02S.
2 The average percaat impervious area shown was used to devzlo-u the composite CN's. Other assumpdons are as [enws fmpervious arcas are directly
conneced to the drainage system. [mpervious areas have 2 CN of 98, and p=rvious arzs are considzred equivalent to open space in godd hydrologic conditicn.
CN's for other corhhinatiens 'of conditions may be comtput=d using Figure 503.
: 3 O shown ae equivalens to thesa of paswre. Compoesite CN's may be compuz=d for other combinatiops of open space cover Type
4 Cormmposite CN's for nanural deset landscaping should be commued using Figure £03 tased on the irpervious area peceanage (QN #98) udr.hepc.-num area
N, The pvious area ON's are assurned equivalent ta desert sarub in poor hydrologie condition
l 5 Compesite CN's 13 Tse for the design of terponary meastres during grading wnd construction should be corpput=d using
Figur= 603 based an the degree of development impervious area p:fcem;:)_ud the CN's for the newly graded pesvious meas. oo are
=S
' WRC BEFEHE’;CE une 1986 TABLE 602
€S TR- une .
ENGINEERING <5, UsBA, ' 1 of 4
T : g
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FLOOD HYDROGRAPH PRCKAGE {HEC-1) L4
SUN 1593 .

VERSION 4.1 .

RUN DATE 10JUNO2 TIME 10:59:28 .
.

D R R TR R A

BN

X AXXXEXX  RXXXX
X X

Fel

WX XXX

X

XXXXAX  XXXX . XXXXX
X X

A X X

X AAXAXXX XXXAXX

MR XK XX
Bl ol

X

X

D R TR T R Ty

o U.S. RRMY CORPS OF ENGINEERS ¥
* HYDROLOGIC ENGINEERING CENTER .
\d €09 SECOND STREET -
M DAVIS, CALIFORNIA 9561% »
. (916) 756-1104 ‘
. .
y ¥

D R R R R R ]

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS H:.a! ! !! m, HEC1DB, AND HECLKW,

THE DEFINITIONS OF VARIABLES -RTIMP- ANGR® - HAVE C

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.

R THE 1973-STYLE INPUT STRUCTURE.
THI5S 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 DYFFERENCE ALGORITHM
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HEC-1 INPUT

E41 DN l.o....200a0, 3. 4.......5 PP PP : JPIN |- RN 10
f3v] MARTIN i MRRTIN, INC.

e MARKIOTT RENAISSANCE HOTEL @ PARADISE RD

1o LAS VEGAS, vV

ip

b INPUT FILE :BONASAN.DAT

ja4 OQUTPUT FILE:BONASAN.OUT

D * DRAINRGE BASINS ARER = 9.10AC

D M DEBTH~DURATION-FREQUENCY VALUE & 2.77-in -

1D + DEFTH-AREAR REDUCTICN VALUE = 0.09 (MOT USED} *

D . STORM DISTRIBUTION #3 *

D ¢ ABSTRACTION METHOD: SCS CN .

D . HYDROLOGIC METHOD: SCS UH v

es] d ROUTING METHOD: -

D * RATIG 1| = 100~YEAR EVENT -

15 M RATIC 2 = 10-7EAR EVENT .

D N STARTED: 00/00/01 .

1D * REVISED: 00/00/00 .

o L e R R Y

D

0

*DIAGRAM

iD

T 5 300

10 L] 0

N 5

JR PREC 1.00 0.87

:

- LR T AR P A AR AR A R S RN S AR A R R PR R R E TR MR S AL R R R A A A A

* % CNSITE - ESTIMATED' FUTURE RUNOFE UNDER DEVELOPED CONDITIONS %

. RN TN A A AR M L A A AT PR A A LR S A TA TR A A AT A A 50

;

KK EX1

e

[2:] 2.17

BC 0.0 .Q20 <057 070 .097 .108 .124 .130 .130 .130
PC .13 <130 .130 (133 -140 .142 .148 .18 L1712 .181
PC .19 .197 .159 .20 .201 .204 .214 .228 .241 .24%
PC 251 .256 .2170 .278 .281 .283 .295 L322 .352 . 409
PC 439 .58 .71 744 181 .812 .819 .838 .851 . 856
PC .86 .868 .876 .88 .810 .926 .937 .95¢0 970 .976
PC .982 .988% .987 .989 .990 .993 .993 .994 .995 .598
PC .998 .889 1.0

BA  .0014

Ls 3 86

up .291

:

*
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EX2
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OoNl
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ROUT
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ON2
.0035
0
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CP1

ROUT
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ON3
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86
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SCHEMATIC DIAGRAM OF STREAM NETWORK
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+  FLOOD HYDROGRAPH PACKAGE (HEC-1}  *
. JUN 1998 .
. VERSION 4.1 .
. .
© BUN ORTE  10JUNO2 TIME 10:59:28  *
. -
N
MARTIN ¢ MARTIN, INC.
MARRIOTT RENAISSANCE HOTEL @ PARADISE RD
LAS VEGAS, NV
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1
PEAK ¥LOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIMZ TO PERK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION ARER  PLAN RATIO 1 RATIO 2
1.00 .57
HYDROGRAPH AT
+ EX1 .00 1 FLOW 1. 1.
TIME 3,75 3.15 J
HYDROGRAPH AT j
. EX2 .00 1 FLOW 2. 1.
TIME 3.67 3.67 K
HYDROGRAPH AT 4,' f
* EX3 .00 1 FLOW 1. 0. i
TIME 3.58 3.58 i
HYDROGRAPH AT ‘ f
+ oN1 .00 1 FLOW 2. 0. i
TIME 3.58 3.58 i
ROUTED TO f
+ ROUT .00 1 FLOW 2. 0. i
TIME 3.58 3.67 g
i
HYDROGRAPH AT 9
+ ON2 .00 1 FLOW 6. 3. $
TIME 3.58 3.58 [
2 COMBINED AT 3
+ cpl .01 1 FLOW 7. 3. B
TIME 3.58 3.58 i
ROUTED TO §
+ ROUT .01 1 FLOW 7. 3. i
TIME 3.58 3.58 1
HYDROGRAPH AT {‘
+ oN3 .00 1 FLOW 2. 0. i
TIME 3.58 3.58 ;‘
HYDROGRAPH AT
+ oNd .00 ‘1 FLOW 2. 0. %
TIME 3.58 3.58 \
HYDROGRAPH AT \
+ ON5 .00 1 FLOW 4. 2. \
TIME 3.50 3.50




BONANZA/SANDHILL BALLFIELDS — DRAINAGE STUDY June 10, 2002

 APPENDIX C

(HYDRAULICS)

o 18 L.F. Concrete Channel for Sandhill Ballfields

o 15 HDPE for Sandhill Ballfields, System 1

o 15" HDPE for Sandhill Balifields, System 1, Cont.
. 18” RCP for Sandhill Ballfields, System 1

° 18” RCP for Sandhill Ballfields, System 2

s o e - Bonanza near Sandhill Road, 100-Year Street Flow
[ e Bonanza near Sandhill Road, 10-Year Street Flow
® Sandhill Road near Bonanza Avenue, 100-Year, Existing
. Sandhill Road near Bonanza Avenue, 10-Year, Existing
° Sandﬁill Road near Bonanza Avenue, 100-Year Existing Flow
° Sandhill Road near Bonanza Avenue, 100-Year Proposed Future Flow
| e Sandhill Near Bonanza Avenue, 10-Year Flow, Proposed Future Flow

.. Flow Capacity for Existing 42” SS Pipe in Sandhill Road
\ ° Sidewalk Underdrain for Sandhill Ballfields
s Sandhill Road near Bonanza Avenue, Proposed Project 100-year Flow

e Combined Inlet Calculationé

- Martin & Martin Project No. 1925.00 Page 3



18 L.F. Concrete Channel FOR SANDHILL BALLFIELDS

Cross Section for Rectangular Channel

Project Descriplion

Worksheet MLKBP.

Flow Element Rectangular Chann

‘Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.013

Slope - 0.012000 ftft

Depth 0.24 ft

Bottom Width 2.00 ft

Discharge 2.00 cfs

2.00 ft

c\haestad\fmwimkirc.fm2 Martin & Martin

05/02/02 09:46:52 AM  © Maestad Methods, Inc.

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

v\
H:1
NTS

Project Engineer: Martin & Martin
FlowMaster v6.1 [614k]
Page 1 of 1



18 L.F. CONCRETE CHANNEL FOR SANDHILL BALLFIELDS

Worksheet for Rectangular Channel

Project Description

Worksheet MLKBP.

Flow Element Rectangular Chann

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Slope 0.012000 fUf

Bottom Width 2.00 ft

Discharge 2.00 cfs

Resuits

Depth 0.24 ft

Flow Area 0.5 ft2

Wetted Perimete 248 ft

Top Width 2.00 ft

Critical Depth 031 #

Critical Slope 0.005214 fyft

Velocity 4,18 fis

Velocity Head 0.27 it

Specific Energy 0.51 ft

Froude Number 1.51

Flow Type Supercritical
c:\haestad\fmwimkirc.fm2

056/02/02 09:47:00 AM  © Haestad Methods, Inc.

Martin & Martin

Project Engineer: Martin & Martin
FlowMaster v6.1 [614k]

37 Brookside Road  Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



15" HDPE FOR SANDHILL BALLFIELDS
Cross Section for Circular Channel

SystEM |

Project Desctiption

Worksheet Circular Channel - 1
Fiow Element Circufar Channel
Method Manning’s Formula
Solve For Channel Depth

Section Data

Mannings Caefficient 0.011

Slope 0.005000 ft/ft
Depth 0.53 ft
Diameter 15 in
Discharge 2.00 cfs

c:\haestad\imwimkirc.fm2
05/02/02 09:27:42 AM  © Haestad Methods, inc.

15 in
|
J
Vil
H:1
NTS
’ Project Engineer: Martin & Martin
Martin & Martin FlowMaster v6.1 [614k]
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



Worksheet for Circular Channel

' I15" HDPE FOR SANDHILL BALLFIELDS

Project Description

Worksheet Circular Channei - 1

Flow Element Circular Channel

Method Manning's Formulta

Solve For Channel Depth

Input Data

Mannings Coefficient 0.011

Slope 0.005000 /it

Diameter 15 in

Discharge 2.00 cfs

Results

Depth 0.53 ft

Flow Area 0.5 ft*

Wetted Perimeter 1.77 ft

Top Width 1.23 ft

Critical Depth 0.56 ft

Percent Full 421 %

Critical Slope 0.003929 ft/ft

Velocity 4,07 fi/s

Velocity Head 0.26 ft

Specific Energy 0.78 {t

Froude Number 1.14

Maximum Dischar 5.81 cfs

Discharge Full 5.40 cfs

Slope Full 0.000686 ft/ft

Flow Type Supercritical
c:\haestad\fmwimkirc.fm2

05/02/02 09:27:48 AM  © Haestad Methods, Inc.

Martin & Martin:
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Martin & Martin
FlowMaster v6.1 [614k]
(203) 755-1666 Page 1 of 1



15" HDPE FOR SANDHILL BALLFIELDS
Cross Section for Circular Channel

~
SvysTers |

Project Description

Worksheet Circular Channel - 1

Flow Element Circular Channel

Method Manning's Formula

Solve For Channet Depth

Section Data

Mannings Coefficient 0.011

Slope 0.005000 fi/ft
Depth 0.80 ft
Diameter 15 in
Discharge 4.00 cfs

15 in

0.80 ft

Project Engineer: Martin & Martin
c:\haestad\imwimklirc.fm2 Martin & Martin FlowMaster v6.1 [614K]
05/02/02 09:27:06 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



15" HDPE FOR SANDHILL BALLFIELDS
Worksheet for Circular Channel

Project Description

Worksheet Cireular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.011

Slope 0.005000 ft/it
Diameter 15 in
Discharge 4.00 cfs
Results

Depth 0.80 ft

Flow Area 0.8 ft2
Wetted Perimeter 232 ft

Top Width 1,20 ft

Criticat Depth 0.81 ft
Percent Full 64.1 %
Critical Slope 0.004850 ft/ft
Velocity 4.82 fifs
Velocity Head 0.36 ft
Specific Energy 1.16 ft
Froude Number 1.02

Maximum Dischar 5.81 cfs
Discharge Full 5.40 cfs
Slope Full 0.002746 ft/ft

Flow Type Supercritical

) : Project Engineer: Martin & Martin
c\haestad\fmwimkirc.fm2 Martin & Martin. FlowMaster v6.1 [614k]
05/02/02 09:27:13 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA-  (203) 755-1666 Page 1 of 1



18" HDPE for Sandhill Ballfields, System 1
Cross Section for Circular Channel

Project Description !

Waorksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.011

Slope 0.005000 ft/ft

Depth 1.01 ft !
Diameter 18 in

Discharge 7.00 cfs

18 in

1.01 ft
Vi B
H:1
NTS
i

) Project Engineer: Martin & Martin
c:\haestad\fmwimkirc.fm2 : Martin & Martin FlowMaster v6.1 [614K]
06/04/02 04:53:28 PM  © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




. 18" HDPE for Sandhill Ballfields, System 1
Worksheet for Circular Channel

Project Description

Worksheet Circular Channel - 1

Flow Element Circular Channel

Method Manning's Fermula

Solve For Channel Depth

Input Data

Mannings Coefiicient 0.011

Slope 0.005000 fuft

Diameter 18 in

Discharge 7.00 cfs

Resulis

Depth 1.01 ft

Flow Area 1.3 ft?

Wetted Perimeter 2.89 ft

Top Width 1.41 ft

Critical Depth 1.02 ft

Percent Fult 67.5 %

Critical Slope 0.004844 ft/ft

Velacity .5.52 ftfs

Velocity Head 1047 ft

Specific Energy 1.49 ft

Froude Number 1.02

Maximum Dischar 9.44 cfs

Discharge Full 8.78 cfs

Slope Full 0.003180 fi/ft

Flow Type Supercritical
c:\haestad\fmw\mkire.fm2

06/04/02 04:53:35 PM  © Haestad Méthods, Inc.

Project Engineer: Martin & Martin

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

FlowMaster v6.1 [614k]
Page 1 of 1



18" HDPE for Sandhill Balifields, System 2, @ 42" S.D.
Cross Section for Circular Channel

EHE R N Y N O O O e O

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning’s Formula
Solve For Channel Depth
Section Data

Mannings Coefficient 0.011

Slope 0.120000 ftift

Depth 0.22 ft

Diameter 18 in

Discharge 2.00 cfs

: Project Engineer: Martin & Martin
c:\haestad\fmwimkire.fm2 Martin & Martin FlowMaster v6.1 [614k] '
06/10/02 05:15:03 PM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 10f 1 .



18" HDPE for Sandhill Ballfields, System 2, @ 42" S.D.

Project Description

Worksheet Circular Channel - 1

Flow Element Circular Channel

Method Manning's Formuia

Solve For Channel Depth

Input Data

Mannings Coefficient 0.011

Slope 0.120000 fyft

Diameter 18 in

Discharge 2.00 cfs

Results

Depth 0.22 ft

Flow Area 0.2 fi2

Wetted Perimeter 1.18 ft

Top Width 1.06 ft

Critical Depth 0.53 ft

Percent Full 147 %

Critical Slope 0.003538 fU/ft

Velacity 12.41 f's

Velacity Head 2.39 ft

Specific Energy 261 ft

Froude Number 5.62

Maximum Dischar 46.26 cfs

Discharge Full -43.00 cfs

Sfope Full 0.000260 ftft

Flow Type Supercritical
c:\haestad\fmw\mkirc.fm2

06/10/02 05:15:11 PM  © Haestad Methods, Inc.

Worksheet for Circular Channel

Martin & Martin

Project Engineer: Martin & Martin
FlowMaster v6.1 [614K])

37 Brookside Road Walerbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Bonanza near Sandhill Road, 100-yr Flow
Worksheet for Irregular Channel

Project Description

Worksheet 100 FOOT ROW
Flow Element Irregular Channel
Method Manning's Formui
Solve For Channel Depth
Input Data

Slope 0.003000

f/ft

EXISTING/PROPOSED

cw

. prow MPU

Discharge  690.00 cfs L

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met

Horton's Method

Results

Mannings Coefficient

Water Surface Elevatio

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

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
178 fi

0.00t01.03

119.8 fi*
10111 ft
100.00 ft

172 #
0.003547

0.52

229 ft

0.93
Subcritical

178 ft (
fite Vv

576 frs =" V| Qg
ft

Calculation Messages:

Water elevation exceeds lowest end station by 1.17668235 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 | 0+07 0.015
0+07 0+93 0.016
0+93 1+00 0.015
Natural Channel Points
Station Elevation
(ft) ()
0+00 Q.60
0+06 0.50
0+06 0.00
0+07 0.13
0+07 0.17
0+50 1.03
0+93 017
0+93 0.13
Title: untitied
c:\haestad\fmwirow.fm2

03/05/02 12:01:41PM  © Haestad Methods, Inc.

dioo

1182526 = 1025 28
Nt oV
—

Bw" -H\;g s en

Project Engineer: MARTIN & MARTIN

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

FlowMaster v6.1 [614Kk]
Page10of2



Bonanza near Sandhill Road, 100-yr
Cross Section for Irregular Channel

—— EXISTING/PROPOSED
Worksheet 100 FOOT ROW
Flow Element Irreguiar Channel
Method Manning's Formul
Solve For Channel Depth
Section Data
Mannings Coefficient 0.016
Slope 0.003000 fyft
Water Surface Elevatio 1.78 ft
Elevation Range 0.00 10 1.03
Discharge 690.00 cfs
=

1.20

0.80} !

04013 =

0.00 2

0+00 0+20 0+40 0+60 0+80 1+00
vi10.00\,
n H:1
NTS
Title: untitled Project Engineer: MARTIN & MARTIN
c\haestadmwirow.fm2 Martin & Martin FlowMaster v6,1 [614k]

03/05/02 12:01:36 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Page 1 of 1




1 Bonanza near Sandhill Road, 10-yr Flow
~ Worksheet for Irregular Channel™

Project Description EXISTING/PROPOSED
Worksheet 100 FOOT ROW

Flow Element Irregular Channel

Method Manning's Formul

Solve For Channel Depth

Input Data

Slope 0.003000 f{t/ft
Discharge 170.00 cfs

Options

Current Roughness Method mproved Lotter's Method
Open Channel Weighting Methe mproved Lotter's Method

Closed Channel Weighting Met Horton's Method
Results

Mannings Coefficient 0.016

Water Surface Elevatio 1.09 ft

Elevation Range 0.00 to 1.03
Flow Area 51.5 fi2 ' 3 ‘ 3 .%
Wetted Perimeter 101.11 # / &n\b

Top Width 100.00 ft

Actual Depth 1.09 ft

Critical Elevation 1.03 ft

Critical Slope 0.004785 f/ft

Velocity 3.30 ft/s ( v ‘O
Velocity Head 017 ft

Specific Energy 1.26 ft

Froude Number 0.81

Fiow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.4937814 ft.

Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+07 ’ 0.015
0+07 0+93 0.016
0+93 1+00 0.015

Natural Channel Points

= 36L0¢6
T

ﬂ
——

Station Elevation
(ft) (ft)

0+00 0.60

0+06 0.50

0+08 0.00

0+07 Q.13

0+07 0.17

0+50 1.03

0+93 0.17

0+93 0.13
Title: untitled Project Engineer: MARTIN & MARTIN
c:\haestad\fmwirow.fm2 Martin & Martin FlowMaster v6.1 [614k]
03/05/02 12:00:11 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2




Bonanza near Sandhill Road, 10-yr
Cross Section for Irregular Channel

er—— EXISTING/PROPOSED !
Worksheet 100 FOOT ROW
Flow Element trregular Channel
Method Manning's Formul
Solve For Channel Depth
Section Data
Mannings Coefficient 0.016
Slope 0.003000 fUft {
Water Surface Elevatio 1.09 ft
Elevation Range 0.00 to 1.03
Discharge 170.00 cfs
1.20 ;
080} ) ;
0.407) \&i“' ] |
0.00 = -
0+00 0+20 0+40 0+60 0+80 1+00
v:10.00\
H:1
NTS
|
Title: untitied Project Engineer: MARTIN & MARTIN
c\haestadimwirow.fm?2 Martin & Martin FlowMaster v6.1 {614k}
03/05/02 12:00:03PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  {203) 755-1666 Page 10f 1




Sandhill Road near Bonanza Avenue, 100-yr Flow

= WorKsheet for Irregular Channel™

Project Description

Worksheet Copy of test

Flow Element Irregular Channel
Method Manning's Formul
Solve For Channel Depth
Input Data

Slope 0.008300 fuft
Discharge 107.00 cfs

Options

Current Roughness Method mproved Lotter’'s Method
Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met Horton's Method
Results

Mannings Coefficient _ 0.016

Water Surface Elevatio 1,781.83 ft
Elevation Range 1,780.82t0 1,782.11

Flow Area ) 24.9 ft*

Welted Perimeter 66.33 ft

Top Width 65.00 ft

Actual Depth . 1.01 ft

Critical Elevation 1,781.89 ft W°b
Critical Slope - 0.005341 fuit /
Velocity 4.29 fus

Velocity Head 0.29 ft
Specific Energy ) 1,782.12 ft
Froude Number 1.22
Flow Type Superecritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.51262966 ft.

Roughness Segments

Start End Mannings

Station Station Coefficient
0+00 0+02 ' 0.015
0+02 0+63 0.017
0+63 0+66 0.015

Natural Channel Points

1.0l ed.29 = 4.33¢3

oV’

_

Station Elevation
(ft) (ft)

0+00 1,782.11

0+01 1,782.11

0+01 1,781.61

0+02 1,781.74

0+02 1,781.78

0+33 1,781.54

0+63 1,780.99

0+63 1,780.95
Title: untitled Project Engineer: MARTIN & MARTIN
c:\haestad\fmw\row.fm2 Martin & Martin : FlowMaster v6.1 [614Kk]
05/03/02 10:10:06 AM @ Haestad Methads, Inc. © 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2




Sandhill Road near Bonanza Avenue, 100-yr Flow
Cross Section for Irregular Channel

Project Description EX’S-”NG
Worksheet Copy of test
Flow Element lrreqular Channel
Method Manning's Formul
Solve For Channel Depth
Section Data
Mannings Coefficient 0.016
Slope 0.008300 fi/it
Water Surface Elevatio 1,781.83 ft
Elevation Range 1,780.8210 1,782.11
Discharge 107.00 cfs
1,782.20
1,782.00]
1,781.80 H= -
1,781.60
1,781.40 =
1,781.20 -
1,781.00 e j
1,780.80 N
0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70
V0.0,
H:1
NTS
Title: untitled Project Engineer: MARTIN & MARTIN
c:\haestad\imwirow.fm2 Martin & Martin FlowMaster v6.1 [614k]
5/03/02 10:09:58 AM  © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Sandhill Road near Bonanza Avenue, 10-yr Flow

e WeTRsheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Copy of test
Irregular Channel
Manning's Formul
Channei Depth

Input Data

0.008300 ft/ft
45.00 cfs

Slope
Discharge

Options

Current Roughness Method

mproved Lotlter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting

Met Horton's Method

Results

Mannings Coefficient
Water Surface Elevatio
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

1,780.82t0 1,782.11

0.016
1,781.61 ft 1‘ x
12.4 ft2 -

42.85 ft

42,02 ft /
0.79 ft
1,781.66 ft
0.005946 ft/ft v
3.63 ﬂ/s/ .b
0.20 ft
1,781.81 f
1.18
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.28979722 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+02 0.015
0+02 0+63 0.017
0+63 0+66 0.015

Natural Channel Points

Station Elevation
(ft) (f)
0+00 1,782.11
0+01 1,782.11
0+01 1,781.61
0+02 1,781.74
0+02 1,781.78
0+33 1,781.54
0+63 1,780.99
0+63 1,780.95
Title: untitled

c:\haestad\fmwirow.fm2

05/03/02 10:10:58 AM  © Haestad Methods, Inc.

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

343% 287¢6

9\4‘/

—

—'/

Project Engineer: MARTIN & MARTIN

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



Sandhill Road near Bonanza Avenue, 10-yr Flow
Cross Section for Irregular Channel

. - EXISTING
Project Description
Worksheet Copy of test
Flow Element Irregular Channel
Method Manning's Formui
Solve For Channel Depth
Section Data
Mannings Coefficient 0.016
Slope 0.008300 fuft
Water Surface Elevatio 1,781.61 ft
Elevation Range 1,780.82 to 1,782.11
Discharge 45.00 cfs
1,782.20
1,782.00
1,781.80 e
1,781.60 e e
1,781.40 =—
1,781.20 —] i
1,781.00 ! "~—.~\
1,780.80 f ,
0+00 0+10 0+20 0+30 0+40 0+50 0+60 0+70
N,
Vi10.0] \
A
NTS
Title: untitied Project Engineer: MARTIN & MARTIN
cihaestad\fmwirow.fm2 Martin & Martin FlowMaster v6.1 [614k]

05/03/02 10:10:52 AM  © Haestad Methods, Inc.

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

Page 1 of 1




Sandhﬂl Road near Bonanza Avenue, Existing Site100-yr Flow

Worksheet for Irregular Channel =

Project Description

Worksheet Copy of test

Flow Element Irregular Channel
Method Manning's Formut
Solve For Channel Depth
Input Data

Slope 0.008300 fuft

Discharge 3.00 cfs

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channel Weighting Met Horton’s Method

Results

Mannings Coefficient 0.017

Water Surface Elevatio 1,781.17 ft

Elevation Range 1,780.82t0 1,782.11

Flow Area 1.5 ft*

Wetted Perimeter 12.46 ft d

Top Width 12.06 ft / v
Actual Depth 0.35 ft

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

1,781.17 ft

0.008422 fuit
1.99 ft/s/ v' 00

0.06 ft

1,781.24 ft
0.99
Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+02 0.015
0+02 0+63 0.017
0+63 0+66 0.015
Natural Channel Points
Station Elevation
(ft) ()
0+00 1,782.11
0+01 1,782.11
0+01 1,781.61
0+02 1,781.74
0+02 1,781.78
0+33 1,781.54
0+63 1,780.99
0+63 1,780.95
0+65 1,780.82
0+65 1,781.32
0+66 1,781.32
Title: untitled
¢:\haestad\fmwirow.fm2

05/03/02 10:12:49 AM  © Haestad Methods, Inc.

382194 = 0.0 '@ ok

Project Engineer: MARTIN & MARTIN

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

FlowMaster v6.1 [614k]
Page 1 of 1




Sandhill Road near Bonanza Avenue, Existing Site 100-yr Flow
Cross Section for Irregular Channel

Project Description EXlST;NG

Worksheet Copy of test

Flow Element irregular Channel

Method Manning's Formul

Solve For Channel Depth

Section Data

Mannings Coefficient 0.017

Slope 0.008300 fuft

Water Surface Elevatio 1,781.17 ft

Elevation Range 1,780.82t0 1,782.11

Discharge 3.00 cfs
1,782.20
1,782.007
1,781.80
1,781.60 K
1,781.40 S
1,781.20 —Ei = !
1,7 81 .00 t . - z \'\Q __‘_._._.4
1,780.80
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Sandhill Road near Bonanza Avenue, 100-yr Flow
orksheet for Irregular Channel ™

Project Description

Worksheet 65 FOOT SECTION - NO SiD
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Slope 0.008300 fi/ft

Discharge 107.00 cfs

Options

Current Roughness Method

mproved Lotter's Method

Open Channel Weighting Metho mproved Lotter's Method

Closed Channe! Weighting Met Horton's Method
Results

Mannings Coefficient 0.017

Water Surface Elevatio 0.85 ft

Elevation Range 0.00%0.79

Flow Area 25.0 fi?

Wetted Perimeter 66.10 ft A

Top Width 65.00 ft / %
Actual Depth 0.85 ft

Critical Elevation 0.90 ft

Critical Slope 0.005389 f/ft / v‘ oo
Velocity 4.27 fi's

Velocity Head 0.28 ft

Specific Energy 113 ft

Froude Number

Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>