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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

. Brinley Middle School Replacement . May 10, 2023
Name of Development: Date:

Location of Development: a) Descriptive (Cross Streets) North/South: Jones Blvd.

East /West: Smoke Ranch Rd.

b) Section: 14 Township; 20 SOUTH Range: 60 EAST

c) APN : 138-14-802-005

Name of Owner: School Board of Trustees - CCSD

Telephone No.: (702) 799-8710 Fax No.: E-Mail Address: N/A

Address: 1180 Military Tribute Place  Henderson, NV 89074

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: 6345S 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: 1819+ ACRES Being Developed/Disturbed; 17-09+/- ACRES
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? [ Yes** [ No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [ Yes** O No

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

5. Approximate upstream land area which drains to the subject site; 200+/- ACRES (along perimeter of Site)

6. Has the site drainage been evaluated in the past? [1 YES [¥ NO If yes, please identify documentation:

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

NEAR SOUTHEAST CORNER OF SITE TO SMOKE RANCH RD.

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

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

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

Revision Date

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01,/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL .

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Br{;lg.[ M.S. Elp'“tm+ Map ID:
[ 1

Firm Name: LbCHlSﬁ Engineer: Edqqr ‘Lﬂﬂh. PE
rddross: 6345 5. JoVES BLD, STE (0~ '
city: LAS VEGAS state: NV i zip: 34118

Phone Number:('?oz,)_zéf - f3 ) Fax Number: t}D?—) 365- 93 '7

Property Owner: cc SD -

Address: “w MI,M TﬂMC Ti‘a ’
City: HO\O‘CIJOD\ " sidte: NV Zip: 8 9074

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 o
" the local entity and Clark County Regional Flood Conirol 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 guldelines as set forth In the Clark County Regional Flood Control

District (CCRFCD) Hydrolagic Criteria and Drainage Design Manual (VANUAL).

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

e; No

<

Design Manual Standard Form 1 with the engineer's seal and signature.

Design Manual Standard Form 4.

K
= |

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

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

II. MAPS AND EXHIBITS

Yes No

@

A copy of a current Flood Insurance Rate Map (FIRM) with the 'sfte_ delineated.
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 FORWM 2

Draft Revised 52013 s




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

1. MAPS AND EXHIBITS (Continued)

Yes No

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

|

ng the existing

On-site drainage basin maps for existing and proposed conditions showi
site flows In cfs.

topography, basin boundaries, concentration points, and on-site and off-

KKK
|

|

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

. DRAINAGE PLAN

No

Sheetsize: 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.

-Cutffill scarps, where applicable.

Street names, grades, widths.

-
-

Proposed future and existing spot grades for top of curbs and sireet crowns at lotlines, 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.

IS SRR NGRRR KRR

5

Proposed fypical street sections.

REFERENCE: STANDARD FORWM 2

Draft Revised 52013 : -2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL GHECKLIST

Yes ﬁl:lﬂ

Rl R s NRRS KK K
:

. 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 Q4oo and V4go and Diao in streets.

Cumulative flows, velocity, and direction of flow at upstream and downsfream 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.

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

| ocation and detail of flood walls illustrating depth of flow, proposed grouting height, efc.

Perimeter retaining wall locations. All existing and proposed walls (retaining screen and

“flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete

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

N
of

AN
|

No

RS KRR K
|

lil. 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 sfreets. 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 madels (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 Qo 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 facilifies 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 52013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

Y
#

- BE

'
v

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 Qo0 and Qio flows representing the worst case for
interior and all perimeter streets. Q1o dxv<8. Qipdxv=6and 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,
Qioo 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 floar 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 Qqao 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-crifical flow segments.

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

e © ® & o

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 FORWM 2

Draft Revised 5-2013




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas. This supplement focuses on requirements specific to the City of Las Vegas. The
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepting a new drainage study for review. The engineer must contact the Flood Control Section at (702) 229-6541 to
schedule a submittal appointment.

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

|. GENERAL REQUIREMENT

Yes No

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

must be received prior to final acceptance of the drainage study.)
\/ Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,
tentative map, etc.) Verify compliance with conditions.

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
/ b(??irmed in color and saved as a separate file.

by initial here, the engineer on record acknowledges that the electronic copy is an
identical replicate of the original hard copy submitted to the City of Las Vegas.

Il. GRADING PLAN INFORMATION

Yes | No

\/ (1) 24" X 36" copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.
Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if only half street construction is required.

/ Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

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

www.lasvegasnevada.qov
Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class lIl, IV, V, etc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

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

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

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

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

|l

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

N[A

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

J

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

I1I. Local Entity Criteria - City of Las Vegas — Manual Section 1600

Yes

No

/

Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.

V(A

Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20
cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

V(A

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

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

N|A

Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

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

www.lasvegasnevada.gov
Page 2



CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

V(A

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16" x
24" minimum block wall openings are required for both options.

V(A

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

s Contact the Flood Control Section regarding the drainage study review fee. These fees are payable at the time of
submittal.

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

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

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

www.lasvegasnevada.qgov
Page 3
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Brinley MS Replacement PAGE 1 OF 22
TECHNICAL DRAINAGE STUDY

1. GENERAL LOCATION AND DEVELOPMENT DESCRIPTION
1.1  Purpose

Lochsa Engineering has been retained by Clark County School District to provide a
Technical Drainage Study for the proposed Middle School replacement located north of Smoke
Ranch Rd., east of Maverick Street, south of existing residences and west of a couple commercial
developments. The proposed improvements are located within the existing Brinley Middle School.
Improvements are limited to proposed parking lots, five proposed school buildings, basketball

courts, tennis courts, volleyball courts, soccer field and a softball field.

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 a summary of the hydrologic and hydraulic analyses, methodology, and results of the

study.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 2 OF 22
TECHNICAL DRAINAGE STUDY

Please note that this project will be constructed in 2 phases. However, there will be

no delay once phase 1 is complete. Everything will continue to be developed. Phase 1 is the

east half of the Site. Once complete, Phase 2 on the west half of the property and the north

portion will start right away. Therefore, we will analyze the site using existing and developed

conditions since there will be no delay in construction and not be worth showing an interim

Phase.

1.2 Location of Property

The property is located north of Smoke Ranch Rd., east of Maverick Street, south of
existing residences and west of a couple commercial developments. Proposed parking lots, five
proposed school buildings, basketball courts, tennis courts, volleyball courts, soccer field and a
softball field are proposed for the Site improvements. The project site occupies the parcel
identified by the Assessor’s Parcel Number (APN) 138-14-802-005. The site occupies a portion
of Section 14, Township 20 South, Range 60 East, M.D.M., in City of Las Vegas, 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.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 3 OF 22
TECHNICAL DRAINAGE STUDY

1.3  Description of Property

The project site occupies 18.19 acres of which only approximately 17.10 acres will be
disturbed. The project area is currently an existing School. The developed site will be adding a
parking lot, drive aisles and 5 school buildings over an existing grass area within the Site. The site
generally slopes to the east at approximately 1.30%. A review of the 2018 MPU’s Figure W-5
Soil Map indicates that the site is located within the hydrologic soil group D, defined as soils with

“very low infiltration rate, high runoff potential.”

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-basins SROSB-C and SRO5D-C.

2.1 Existing Drainage Conditions

The offsite drainage areas tributary to the site have been addressed using our topography,

GISMO topography, referenced flows and a site visit.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 4 OF 22
TECHNICAL DRAINAGE STUDY

In the existing conditions, the offsite basins are entirely developed (residential homes-
7000sq. feet) and streets (paved). The residential homes were analyzed as Industrial (CN = 93 for
‘D’ soil) and streets are paved (CN = 98). There are 4 offsite basins that impact the perimeter of
the Site. These are discussed below as well as the referenced CLV MPU surface flow (0/432cfs)

at the intersection of Smoke Ranch Rd. and Maverick Street for the 10yr and 100yr storm events.

Offsite Basin FD2 (developed — 7,000 sq. ft. homes (analyzed as Industrial), grass area and
streets paved) is 15.19 acres and runoff from this basin ultimately travels east toward Maverick
Street. Basin FD2 ultimately discharges 20 and 42cfs in the 10 and 100yr storm events respectively
north along Maverick Street. A high point exists in Maverick Street just north of Robin Hood

Circle. Therefore, all of the flow from basin FD2 travels north along Maverick Street away from

the Site. FD2 is entirely developed in all conditions.

Offsite Basin FD3 (developed — 7,000 sq. ft. homes (analyzed as Industrial) and streets
paved) is 4.31 acres and runoff from this basin ultimately travels east toward Maverick Street and
heads south along Maverick Street. Basin FD3 ultimately discharges 8 and 15c¢fs in the 10 and
100yr storm events respectively south along Maverick Street toward Smoke Ranch Rd. A high

point exists in Maverick Street just north of Robin Hood Circle. Therefore, all the flow from basin

FD3 travels south along Maverick Street. FD3 is entirely developed in all conditions.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 5 OF 22
TECHNICAL DRAINAGE STUDY

Offsite Basin FD1 (developed — 7,000 sq. ft. homes (analyzed as Industrial) and streets
paved) is 5.99 acres and runoff from this basin ultimately travels east toward Tucumcari Drive
where flows head north to Smoke Ranch Rd. Basin FD1 ultimately discharges 9 and 18cfs in the
10 and 100yr storm events respectively. These flows ultimately combine with other flows from

the west within Smoke Ranch Drive. FD1 is entirely developed in all conditions.

Offsite Basin SMK (developed — 7,000 sq ft homes (analyzed as Industrial) and streets
paved) is 2.74 acres and runoff from this basin ultimately travels east along Smoke Ranch Rd.
Basin SMK ultimately discharges 5 and 9cfs easterly in the 10 and 100yr storm events respectively.
These flows are ultimately combined with other flows from the west, south and north within Smoke

Ranch Drive. SMK is entirely developed in all conditions.

There are referenced flows utilized from the City of Las Vegas MPU Northwest

Neighborhood Study at the intersection of Smoke Ranch Rd. and Maverick Street. The flows

referenced are 0/432c¢fs from Figure F-15 (Future Conditions). All upstream developments and

facilities are developed already. These flows are manually added to our street flows for Smoke

Ranch Drive in the 10yr and 100yr storm events.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 6 OF 22
TECHNICAL DRAINAGE STUDY

The onsite basins have been delineated into seven (7) sub-basins and are identified as NX1,
NX2, NX3, NX4, NX5, NX6 and NX7. Refer to Figure DR1, Existing Condition Basin Map, for

basin boundaries and flow paths.

Onsite Basin NX1 (2.46ac. — 4/8cfs) is currently developed (paved parking, desert
landscaping, and grass) and the runoff generated from this basin runs East to an adjacent baseball

field consisting of grass. This flow just sheet flows east and continues easterly.

Onsite Basin NX2 (2.03ac. — 4/7cfs) is currently developed (paved and grass) and the
runoff generated from this basin runs East to an adjacent baseball field consisting of grass. This

flow just sheet flows east and continues easterly in the 10yr and 100yr storm events.

Onsite Basin NX3 (2.43ac. — 5/9cfs) is currently developed (paved and grass) and the
runoff generated from this basin runs West to Maverick Street. This flow just sheet flows west

and will be conveyed South along Maverick Street combining with flows from offsite basin FD3.

Onsite Basin NX4 (2.06ac. — 4/7cfs) is currently developed (paved and grass) in the SWC
of the Site. The runoff generated from this basin runs southeast to Smoke Ranch Drive. This flow
combines NX3, FD3, SMK and CLV MPU flows (0/432cfs) within Smoke Ranch Drive at
combination point CPX1 (21/472cfs). See Existing Condition Drainage exhibit DR1 for CPX1

location.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 7 OF 22
TECHNICAL DRAINAGE STUDY

Onsite Basin NX7 (1.28ac. — 2/3cfs) is currently developed (paved and grass) and the
runoff generated from this basin runs East and South to Smoke Ranch Drive at the SEC of our
Site. This flow combines with CPX1 (21/472¢fs) and FD1 flow (9/18cfs) at combination point

CPX2 (32/493cfs). CPX2 flows east along Smoke Ranch Rd. at the SEC of our Site.

Onsite Basin NX5 (5.34ac. — 7/14cfs) is currently developed (paved and grass) and the
runoff generated from this basin runs East to adjacent private lots. The flows head east and sheet

flow onto an Auto Parts and Car Wash lot where the flow continues east to Jones Blvd. This is

an existing condition.

Onsite Basin NX6 (2.59ac. — 3/7cfs) is currently developed (paved and grass) and the
runoff generated from this basin runs East to an adjacent private lot which is undeveloped. The

flows head east and sheet flow onto this adjacent parcel where the flow continues east to Jones

Blvd. This is an existing condition.

Please note there is an existing 60” RCP SD system within Smoke Ranch Rd. The flows
utilized from the CLV MPU already take this into account since we are utilizing the Future F-15
exhibit from the CLV MPU. The 60” RCP will later be replaced by a 10ft x 7ft RCB to reduce
flows even more in Smoke Ranch Rd as the capacity will be increased to handle additional surface

flows.
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The hydrologic analysis of the above-mentioned offsite basins tributary to the site are
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.

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” and Figure OFF ( offsite basin map) within

Appendix C.

2.2 Interim / Developed Drainage Condition

For the interim/developed condition, the analysis of the offsite basins will remain the same
as in the existing condition, while the developed site will change with added buildings and sport
fields in various areas within the Site. The existing condition of the offsite basins assumed full

development due to improvements that have already occurred. 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 drainage patterns for the site.
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Utilizing the grading plan for the project, the project site is delineated into 9 onsite basins
labeled as ND1 (4.47ac - 5/12cfs), NI2 (0.24ac — <1/1cfs), ND3 (0.94ac. — 2/3cfs), ND4 (1.63ac.
— 3/6¢fs), ND5 (4.49ac. — 8/15¢cfs), ND6 (2.59ac. — 5/9cfs), ND7 (2.97ac. — 6/10cfs), NI8 (0.27ac.
- <1/1cfs) and NI9 (0.59ac. — 1/2¢fs). Please note the basin labels with ‘NI’ are onsite areas that
are not changing within the Site under our developed condition analysis. The delineation of onsite
basins is depicted on Exhibit DR2 labeled as the ‘Onsite Drainage Map, Interim/Developed

Conditions’.

Onsite Basin ND1 (4.47ac - 5/12¢fs) consists of paved areas, desert landscaping and grass.
This area now consists of a soccer playing field. The flow ultimately discharges East to an existing
baseball field near the NEC of our Site. This is a decrease in flow from existing conditions where

NX1 and NX2 impact this area for a total of 15c¢fs.

Onsite Basin NI2 (0.24ac - <1/1cfs) consists of entirely desert landscaping. This area
remains the same as existing conditions. The flow ultimately discharges West to Maverick Street.
The flow from NI2 combines with FD2 flow (20/42¢fs) at combination point CPD1 (20/42cfs).

This flow matches the existing flows heading north along Maverick Street.

Onsite Basin ND3 (0.94ac - 2/3cfs) consists of entirely paved areas. This area now consists
of basketball and pickle ball courts. The flow ultimately discharges East to onsite basin ND6

(5/9cfs).
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Onsite Basin ND6 (2.59ac - 5/9¢fs) consists of paved areas and desert landscaping in east
portion of the Site. This area now consists of rooftops of proposed buildings, drive aisles, concrete
walkways, and desert landscaping. The flow ultimately discharges to the northeast corner of the
basin through curbs cuts and BMP swales before discharging off the site to the south boundary of
the existing baseball field. The flows from ND3 and ND6 combine here at combination point
CPD2 (7/13cfs). The flows go through the existing grass baseball field and onto a south parking
lot that is only impacting the parking lot as it goes east to Jones Blvd. The existing Church is not
impacted by these flows as the south parking lot of the church has curb/gutter to maintain the flows

and keep them going East to Jones Blvd.

Onsite Basin NI8 (0.27ac - <1/1cfs) consists of mostly desert landscaping. The flow
ultimately discharges West to Maverick Street. The flow from NI8 combines with FD3 flow

(8/15¢fs) and is conveyed south along Maverick Street toward Smoke Ranch Road.

Onsite Basin NI9 (0.59ac - 1/2¢fs) consists of mostly paved and grassy areas. This area
has not changed from existing conditions. The flow ultimately discharges South to Smoke Ranch
Rd. The flow from NI8, FD3, SMK and CLV MPU Referenced Flow at combination point CPD3

(14/459¢fs). These flows continue east along Smoke Ranch Rd as the surface flow.
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Onsite Basin ND4 (1.63ac - 3/6¢fs) consists of paved areas and desert landscaping. This
area now consists of tennis courts, pickleball courts and drive aisles. The flow ultimately

discharges to the Southeast through a curb cut and BMP area to an adjacent onsite basin ND3.

Onsite Basin ND5 (4.49ac - 8/15¢fs) consists of paved areas and desert landscaping. This
area now consists of onsite parking improvements: drive aisles, concrete areas and desert
landscaping. The flow ultimately discharges East and then south through our proposed
commercial driveway to Smoke Ranch Rd. The flows from ND4 and NDS5 combine at combination
point CPD4 (11/21cfs) as the flows discharging to Smoke Ranch Rd. through our proposed

commercial driveway.

Onsite Basin ND7 (2.97ac - 6/10cfs) consists of paved areas and desert landscaping in the
SEC of our Site. This area now consists of onsite drive aisles, concrete areas, proposed building
rooftops and desert landscaping. The flow ultimately discharges South through our proposed
commercial driveway to Smoke Ranch Rd. The flows from ND7 combine with CPD3 and CPD4

flow at combination point CPD5 (39/507cfs) at the SEC of the Site within Smoke Ranch Rd.
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With this increase of 100yr flow (493cfs to 507cfs) in Smoke Ranch from existing to

developed conditions, we have verified the properties just downstream of the SEC of our Site

are elevated to more than twice the depth of flow (1.26ft x 2 =2.52) above the highest adjacent

Flowline elevation in Smoke Ranch Rd. Existing FF elevations have been provided east of

our site for verification. Please do note that even with the 14cfs increase, we only raise the

100yr depth of flow by 0.01ft, which is considered negligible. The depth went from 1.25ft to

1.26ft. But also note that a future facility will be installed in Smoke Ranch that will remove a big

chunk of flow from Smoke Ranch Rd.

The HEC-1 Flood Hydrograph Package is utilized to determine the relevant onsite runoff
flows. Similar to the existing conditions, the onsite developed conditions of the school addition
follow their historical drainage patterns as much as possible. 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 (Central Neighborhood MPU) are also

labeled on the Drainage plan.
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There are various BMP swales that are located around the perimeter of the site to treat the
parking lot areas. There are also grass field areas that impervious areas are sheet flowing through,
which some of the impervious flow will infiltrate into for BMP practices. These areas are proposed
to satisfy the water quality Best Management Practice (BMP) requirement in Section 1500 of the
CCRFCD Drainage Design Manual. The landscaped area is designed to settle out sediment and

pollutant for the water quality design flows prior to exiting the project site to the adjacent perimeter

streets or adjacent parcels. See SECTION 2.7 below for BMP discussion.

We have provided a street and normal depth calculations for the perimeter streets in

existing and developed conditions. These can be found in Appendix B. Please note that the flow

increase in Smoke Ranch Rd. only increased the 100yr depth of flow by 0.01ft, which is considered

neslisible. But also note that a future facility will be installed in Smoke Ranch that will remove a

big chunk of flow from Smoke Ranch Rd.

As shown in the attached Flow Master outputs, flows within Maverick 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. However, Smoke Ranch Rd. maximum allowable V x D = 8 or
less is not met in existing nor developed conditions. A Future regional facility is planned and will

remove the surface flow once it is constructed.
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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. In the future, a Clark County Regional facility within Smoke Ranch Rd. will be
constructed south of the Site. A future 10ft x 7ft RCB will be constructed for 1,245¢cfs.  This will

reduce the flows significantly in Smoke Ranch Rd to negligible flows in the street.

There is no change from the interim/developed analysis for the onsite basins; therefore, no

re-analysis is necessary for the future for onsite basins.
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2.3  Master Planning Information

In the 2018 Las Vegas Valley Flood Control Master Plan Update — Volume 1 (2018 MPU)
(Reference 2), dated September 2018, as prepared by ATKINS. The valley was divided into ten
watersheds and each watershed was further subdivided into sub-basins. The on-site basins fall
within the Central Watershed. As shown in Figure W-5 of the .2018 MPU, the subject site is

located within sub-basins SRO5B-C and SRO5D-C.
Refer to the annotated Figure W-5 in Appendix A.

Existing and future CCRFCD flood control facilities are shown in the 2018 Las Vegas
Valley Flood Control Master Plan Update — Volume II (2018 MPU) (Reference 3), dated
September 2018, as prepared by CCRFCD. The figures and inventory tables from Volume II of
the 2018 MPU were updated by CCRFCD in 2018. Per Figure F-24, the subject parcel is adjacent
to a proposed MPU facility (Facility ID LVSR 0496). The existing facility is an 10ft x 7ft RCB

(1,245cfs).
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2.4  Floodplain Information

The project site is covered by Flood Insurance Rate Map (FIRM) for the Clark County,
Nevada, and incorporated areas, Community Panel Number: 32003C2155F, Effective Date:
November 16, 2011, revised to reflect LOMR Effective: October 4, 2019 (Reference 4). The
project site is located within a FEMA Zone ‘X’ defined as: “Areas determined to be outside the

0.2% annual chance floodplain.” This panel is entirely in Zone ‘X’.

Refer to Figure 2 in Appendix C for the general location of the site on the FIRM panel.

2.5  Previous Drainage Studies

The overall area is covered within the CCRFCD “2018 Las Vegas Valley Flood Control
Master Plan Update, Volume I and I’ (Reference 2) and the W-35 Soil Map from Atkins for Soil
determination (Reference 3). The site is also covered in the FIRM for the Clark County, Nevada
and incorporated areas, Community Panel Number: 32003C2155F, Effective Date: November 16,

2011, revised to reflect LOMR dated October 4, 2019.

No previous Studies were used for our Study. However, we have referenced the CLV

MPU _Neighborhood Study for street flows at the SEC of our Site in Smoke Ranch Rd.

Lochsa Engineering concurs with these referenced CLV MPU flows for surface flow.
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2.7 Compliance with CCRFCD Best Management Practices (BMP)

To satisfy the water quality BMP requirement in Section 1500 of the CCRFCD Drainage
Design Manual, the project site is designed to accommodate as much as possible Low Impact
Development (LID) measures. As shown in the grading plan, there are various BMP swales that
are located around the perimeter of the site to treat the parking lot areas. These areas are proposed
to satisfy the water quality Best Management Practice (BMP) requirement in Section 1500 of the
CCRFCD Drainage Design Manual. The landscaped area is designed to settle out sediment and
pollutant for the water quality design flows prior to exiting the project site to the adjacent perimeter

streets.

We have provided a BMP exhibit (back pocket of submittal) for the BMP areas within our
site. Unfortunately, with site restrictions, we are only able to treat 1.97 acres out of a total 4.12
acres. This means we are treating approximately 49% of imperious areas which does not meet the
required 75%. If we need to, we can try and flip more of the parking lot grading going further
south to get to the 80ft BMP swale and/or add curb cuts within medians of the parking lot.
However, the CCSD wanted to try and avoid this so we can keep slopes to a minimum. So, we

are hoping with these site restrictions, that 49% of treatment will be fine for the school redesign.

LOCHSA ENGINEERING JOB NO. 221095
MAY 2023



Brinley MS Replacement PAGE 18 OF 22
TECHNICAL DRAINAGE STUDY

3.0 PROPOSED DRAINAGE FACILITIES
3.1  General Description
The proposed improvements are limited to the proposed school buildings (4), proposed

parking locations and proposed sporting areas.

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 the W-5 Soil Map and Curve
Number Matrix (Central Watershed; Reference 3), as well as FEMA’s FIRM with panel number

32003C2155F (Reference 4), revised to reflect LOMR dated October 4, 2019.
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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 recutrence events, each with six-hour duration. The
site is within the boundary for using the McCarran Airport Rainfall Data. Therefore, point

precipitation values were determined using Figures 513 and Table 505 of the HCDDM.

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 Soil Map and Curve Number Matrix indicates that the site is located within the hydrologic
soil group ‘D’, defined as soils with “very low infiltration rate, high runoff potential”. The CN
values for the different land uses were determined from Table 602 (page 1 and 4) 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.
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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.

The finished floor elevation of the proposed school buildings are double the 100yr flow

depth in Smoke Ranch Rd. and a minimum of twice the 100yr flow depth onsite.
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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 “Areas of 0.2% annual chance flood”.

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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18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East -1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
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20 South 61 East  ALL SECTIONS 22 South . 62.East . 1-10,17-18
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1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency s
values in the McCarran Airport Rainfall Area. e Sl
2. Refer to Table 506 and-Figure 517 for Time-Intensity-Frequency [ _ -
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

= (N INCHES)

l
RECURRENCE INTERVAL

TIME . 2-WR. . 5WR E 101 S 25-YR___50-YR @

| 5 min. 0.15  0.27  0.35 0.46 0.54 0.63

10 min. 0.25  0.44  0.57 0.74 0.89 1.02

15 min. 0.33  0.57  0.74 0.97 1.15 1.3

30 min. 0.44  0.78  1.01 1.31 1.55 1.79

1 hour 0.52  0.89  1.15 1.50 1.78° - 2.06

2 hour 0.5  1.01  1.30 1,70 2.01 2.30

3 hour 0.64  1.08  1.39  1.82 2.15  2.48
‘liﬂﬂb 0.72 1.2 "I!ID 2.05 2.41 C::::)

24 hour (TR-55) 1.20  1.60  1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
1nc1uded in the McCarran Airport Rainfall Area.

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

3. -Table 501 adjustments not required.
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SHRTEED

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storim Depth

Storm Time : " ; Storm Time o w0 T
(In Minutes SDN4 SDN5 (In Minutes SDN4 SDN5
0 0.0 0.0 185 37.6 43.0
5 2.0 2.0 190 41.6 477
10 5.8 59  ~ 195 46.2 51.4
15 7.5 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 18.7 16.0 215 73.2 72.0
35 14.5 16.0 220 75.6 7314
40 14.9 16.8 225 78.2 76,2
45 151 17.1 230 79.9 77.9
50 18.5. 18.0 235 813 79.0
65 15.6 18.2 240 82.3 79.5
60 169 . 187 ' 245 83.0 80.4
65 16.2 19.0 250 a3.5 81.0
70 16.9 19.7 2565 84.4 82.0
75 172 20.2 260 85.1 B2.6
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 ‘275 90.8 88.9
a5 2141 24.1 280 92.4 91.0
100 22.0 25.0 285 94.4 93.8
105 22.8 25.9 290 96.8 _96.8
110 23.2 26.5 205 97.3 97.0
116 24.0 28.0 300 97.8 97.4
120 24.6 29.0 305 88.2 97.9
- 128 252 30.0 310 8.4 | 981
130 26.0 30.5 315 98.6 98.3
135 26.9 30.9 320 98.8 98.5
140 27.8 31.0 325 99.1 98.9
145 28.3 3.7 330 99.2 99.0
150 28.6 32.1 335 99.3 99.2
165 29.2 327 340 99.4 99.3
160 30.2 333 - 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. age 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. Rovlsion [ pats |
3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5,
4, A graphical representation of these values is presented on Figure 515,
. i
—
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W-5 Map & Curve Number Matrix

CCRFCD, 2018 W-5 MAP

(CENTRAL WATERSHED)
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HYDROLOGIC!SOIL GROUP ' A ~ LAND!USE CATEGORY.INDEX.NUMBER

CN ---> 63 47 57 60 62 74 84 89 02 86 92 71 30

MAP CN ==-> 77 66 73 74 76 83 89 93 94 91 94 81 30
UNIT |CN ---> 1| [ 77 O2 50 83 84 88 92 95 95 93 95 g7aale 30

% % % 2 0 PE COMPO OR!LAND A OR

100 6 0 0 59 35 87.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 85.0 96.0 90.0 30.0
1105 55 40 0 5 0 70.0 56.0 65.0 67.0 69.0 78.0 86.0 91.0 93.0 88.0 93.0 76.0 30.0
107 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
1112 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
113 100 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
117 100 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
1120 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
1127 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
1129 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
1130 65 0 25 10 0 71.0 58.0 66.0 68.0 70.0 79.0 87.0 91.0 93.0 89.0 93.0 77.0 30.0
132 100 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
133 70 0 10 0 20 71.0 58.0 67.0 68.0 70.0 79.0 87.0 91.0 93.0 89.0 93.0 77.0 30.0
34 100 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
1135 84 0 0 16 0 67.0 52.0 62.0 64.0 66.0 76.0 85.0 90.0 92.0 87.0 92.0 74.0 30.0
1140 0 0 100 0 0 856.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1141 8 0 2 70 20 86.0 81.0 85.0 86.0 86.0 90.0 93.0 96.0 96.0 94.0 96.0 89.0 30.0
1150 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
1151 41 0 0 59 0 78.0 68.0 74.0 76.0 77.0 84.0 90.0 93.0 94.0 91.0 94.0 82.0 30.0
1152 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
1155 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
1156 1 10 0 89 0 87.0 81.0 84.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1160 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 96.0 93.0 95.0 87.0 30.0
1160dn 46 1 0 53 0 76.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1165 32 40 16 13 0 75.0 64.0 71.0 73.0 74.0 82.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1181 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
1182 95 0 5 0 0 64.0 48.0 58.0 61.0 63.0 74.0 84.0 90.0 92.0 86.0 92.0 72.0 30.0
1183 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
1184 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
1187 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
1190 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
1191 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
1192 55 35 0 10 0 70.0 57.0 66.0 68.0 70.0 79.0 87.0 91.0 93.0 88.0 93.0 76.0 30.0
1200 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
1206 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
1207 3 85 5 7 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
1222 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
225 9 20 50 21 0 82.0 73.0 79.0 80.0 81.0 86.0 91.0 94.0 95.0 92,0 95.0 856.0 30.0
1230 54 0 0 46 0 75.0 63.0 70.0 72.0 74.0 81.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1235 66 25 0 9 0 69.0 55.0 64.0 66.0 68.0 77.0 86.0 91.0 93.0 88.0 93.0 75.0 30.0
236 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
237 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 956.0 93.0 95.0 87.0 30.0
240 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
252 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
1255 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
1260 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
1262 7b 0 0 25 0 69.0 56.0 64.0 67.0 69.0 78.0 86.0 91.0 93.0 88.0 93.0 76.0 30.0
1263 95 0 0 5 0 64.0 48.0 59.0 61.0 64.0 74.0 84.0 90.0 92.0 86.0 92.0 72.0 30.0
1264 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
1270 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
1278 0 0 100 0 0 85.0 770 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
282 0 0 100 0 0 856.0 77.0 82.0 83.0 84.0 880 | 920 95.0 95.0 93.0 95.0 87.0 30.0
100% D-SOIL ||__1300 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
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS -
" (URBAN AREASY)

Curve' numbers for

Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B c D
Fully developed urban areas fvegetation established) 4
Open space (lawns, parks, golf courses, cemeteries,
eLe.y:
= ==-—-=’Poor condition {grass cover < 50%) «.covannnns .- 68 9 86 @
Fair condition (grass cover 50% to 7T5%)..... T 49 69 79 B
Good: condition (grass cover > T5%) «vevrarens —— 39 61 74 80
Impervious areas: . . .
J—-’ Paved parking lots. roofs, driveways, etc.
(excluding Fight-of-way) ... ..veevueuasn e 98 98 98
L Streets and roads: .
i Paved: curba and storm sewers (excluding
right-ef-way). ....... R R R R e 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including Aght-0fway) ..ucaeeeviarirensns ’ 6 85 89 9
Dirt (including right-of-way) ........ O 72 82 87 89
Western desert urban areas:
— __’ Natural desert landscaping {pervious areas only}... 63 Ti B3 @
Artificial desert landseaping (impervious weed
barrier, desert. shrub with.1- to Z:inch sand '
or gravel mulch and basin borders), .....cviiinns 96 6 86 96
Urban districes; )
Commercial and business. . ccvevasiosinnseensiisnes 85 8 52 94 93
12 81 88 91 (93 )

Residential.districts by average lobsi

See Table 602A

Dzyeloping urban areas

Mewly graded areas (pervious aress only,
no vegetation)® . ......viaenan. Ty SV v

1, Averagerunoff condition, and T, = 0.25. .
. 2 Theayerage percent impervious area shown was used to develop the composite CI's, Other assumptions are as follows: impervious arcas.ace directly

comnected to the drainage system. Tmpervious areas have a CN of 93, and pecviovs arcas are considered equivalent to open space in good hydrologic condition.
CN's for ather corfthinations of conditions Tuay be computed using Figure 603.

3 CI's showm are equivalent to those ofpasture, Composite Ci'smay be computed for ather ¢ {ons of open space cover type.

4 Composite CN"a for natural desert landscaping should be compuled usivg Iigure 603 based on lhe impervious area percentage (€N #98) and the pervious area
CN. The pervious aren CI's are assumed cquivalent to desért shub in poor hydrologie condilidn.

5 Composite €1’a to use for the deaign of lermporiry measures during grading aad const tion should be compuled wing

Figure 603 based on the degres of developrment impezvious area percentage) and the C1's for the newly graded pervious areas, ovision e
| W HEFEHE]\E&E'}R 55, USDA, Juné 1986 ’ | TABLE 602
o 1 June . 2 C
ENGINEERING s, P - 1ot 4 |
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EXISTING CONDITIONS
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Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: NX1
Total Area: 2.46 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) 1.64 D 67% 98 65.3
Open Space: Paoor Condition 0.72 D 29% 89 26.0
Natural desert landscaping (pervious areas only) 0.10 D 4% 88 3.6
Total: 2.46 - 100% - 95.0
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: NX2
Total Area: 2.03 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) 1.32 D 65% 98 63.7
Open Space: Poor Condition 0.71 D 35% 89 31.1
Total: 2.03 - 100% - 949




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: NX3
Total Area: 2.43 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) 2.24 D 92% 98 90.3
Open Space: Poor Condition 0.19 D 8% 89 7.0
Total: 2.43 - 100% - 97.3
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: NX4
Total Area: 2.06 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) 1.78 D 86% 98 84.7
Open Space: Poor Condition 0.28 D 14% 89 121
Total: 2.06 - 100% - 96.8




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: NX5
Total Area: 5.34 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Open Space: Poor Condition 3.7 D 69% 89 61.8
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.63 D 31% 98 29.9
Total: 5.34 - 100% - 9.7
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: NX6
Total Area: 2.59 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) 0.30 D 12% 98 11.4
Open Space: Poor Condition 2.29 D 88% 89 78.7
Total: 2.59 - 100% - 90.0




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: NX7
Total Area: 1.28 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Open Space: Poor Condition 0.98 D 77% 89 68.1
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.30 D 23% 98 23.0
Total: 1.28 - 100% - 91.1




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: SMK
Total Area: 2.74 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CNx P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.92 D 70% 98 68.7
Industrial 0.82 D 30% 93 27.8
Total: 274 - 100% - 96.5
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: FD1
Total Area: 5.99 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) 2.21 D 37% 98 36.2
Industrial 3.78 D 63% 93 58.7
Total: 5.99 - 100% - 94.8




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: FD2
Total Area:  15.19 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [Pl [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 2.91 D 19% 98 18.8
Industrial 8.83 D 58% 93 54.1
Open Space: Poor Condition 3.45 D 23% 89 20.2
Total: 15.19 - 100% - 93.0
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: FD3
Total Area: 4.31 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) 1.44 D 33% 98 32.7
Industrial 2.87 D 67% 93 61.9
Total: 431 - 100% E 947
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HEC-1 MODEL OUTPUT

(EXISTING CONDITIONS)



Peak Flow Summary
Existing Condition

HEC-1 Brag 10-year | 100-year
D (acres) Flow Flow
(cfs) (cfs)
NX1 2.46 A 8
NX2 2.03 4 7
FD2 15.19 20 42
FD3 4.31 8 15
NX3 2.43 5 9
NX4 2.06 4 7
SMK 2.74 5 9
*CLV MPU : 0 432
CPX1 - 21 472
FD1 5.99 9 18
NX7 1.28 2 3
CPX2 - 32 493
NX5 5.34 T 14
NX6 2.59 3 7

*CLV MPU FIGURE F-15 (APPENDIX C)

(FD3 + NX3 + NX4 + SMK + REF. FLOW)

(CPX1 + FD1 + ND7)
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*
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JuN 1998
VERSION 4.1

RUN DATE 0BMAY23 TIME 10:53:35

*
% *
* *
* #*
* ¥*
* *
* *
& *

EAEEAEAAAA AT AAERAR AT EAE AR AR RRy

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULAT

ARAEEE AR AARA AT S A AR R R ddaddhdy

*

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

* DAVIS, CALIFORNIA 95616

- (916) 756-1104

% % % % ¥ % %

&
%

73), HEC1GS, HECIDB, AND HECIKW.

USED WITH THE 1973-STYLE INPUT STRUCTURE.
SEP 81. THIS IS THE FORTRAN77 VERSION
I0N, DSS:WRITE STAGE FREQUENCY,

D5S: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 T ai s P A P AR selenuienduea R O (T | p— T — |
1 D
2 D aRgasSEEEEE TECHNICAL DRAINAGE STUDY FOR BRINLEY MIDDLE SCHOOL REPLACEME
3 D EXISTING CONDITIONS - ONSITE AND OFFSITE
4 D USING SCS METHODS AND KINEMATIC WAVE ROUTING
g D MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION
D
7 0 LOCHSA JOB # 221095
8 )]
9 (v}
10 0] INPUT FILE NAME: X.DAT
11 0
12 D APRIL 2023
13 D
14 D * ARAARRAREREEREARAREE AAAARRAERRRARARGRARLN kbbb bbb
15 ID R AR ERR bbbk kot el kool hoboii faadub ot ool o bbb L
16 1D MCCARRAN ATRPORT RAINFALL AREA
17 D 10 & 100 YEAR - 6 HOUR STORM EVENT
18 b} PRECIPITATION:
19 0 10-YEAR : 1.58 INCHES
20 D 100-YEAR : 2.77 INCHES
21 10 10-YEAR/100-YEAR : 1.58/2.77= 0.5704
22 0 AERARE EREEREEARR AEARRRRERRARAA AR N NE bbbkl EAAEALD
23 D bl bbb bbb Wk AR AR AAFAAXFAIHEAATAAALRLRRBRARALARA RS SR AR AR
*DIAGRAM
24 T 5 200
25 10 5 0
26 IN 5
27 IR PREC  .5704 1.0
28 KK NX1
29 KM THE BASIN IS A DEVELOPED ONSITE BASIN ON NORTH PORTION OF PARCEL,
gg KM gxgggnacluﬁ EAST TO ADJACENT EXISTING BASEBALL FIELD
PB .
32 PC 0.0 .02 .057 .07 .087 .108 124 .13 .13 .13
33 PC .13 .13 .13 .133 .14 .142 .148 .158 172 .181
34 PC .19 197 .199 .2 .201 .204 214 .229 241 .249
35 PC .251 . 256 W27 .278 281 .283 295 .322 .352 409
36 PC .499 .59 71 744 .781 812 .819 .835 . 851 . 856
37 PC .86 . 868 .B76 . 888 91 .926 .937 .95 .97 .976
38 PC .982 .985 .987 .989 .99 .993 .993 .994 .995 .998
39 PC .998 . 999 .0
40 BA .00384
41 LS 0 95.0
42 up .083
&
43 KK NX2
44 KM  EXISTING BASIN WITH ROOFTOP, PAVED AND GRASS, DISCHARGES EAST TO EXIST.
45 KM  BASEBALL FIELD
46 BA .00317
47 LS 0 94.9
48 uo 0.050
1 HEC-1 INPUT PAGE 2
LINE b {» PR s SN AN, (E s - GNP~ RNy TR, | UL RPN | |
49 KK FD2
50 KM  EXISTING BASIN WEST OF SITE (RESIDENCES), DISCHARGES NORTH ALONG MAVERICK
51 BA .02373
52 LS 0 93.0
53 up  0.099
*
54 KK FD3
55 KM  EXISTING BASIN WEST OF SITE (RESIDENCES), DISCHARGES SOUTH ALONG MAVERICK
56 BA  .00673
57 LS 0 94.7
58 up  0.050

NX3
60 KM  EXISTING SITE ON WEST CENTRAL; DRAINING WEST TO MAVERIK STREET
Page 1



*
*
*

FLOOD HYDROGRAPH P?gggGE (HEC-1) %

JUN
VERSION 4.1

*

Page 2

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

61 Ba  .00380
62 LS 0 97.3
63 up  0.052
*
64 KK NX4
65 KM  SOUTHWEST EXISTING SCHOOL SITE; DISCHARGES SOUTHEAST TO EXIST. DRIVEWAY
66 BA .00322
67 LS 0 96.8
68 ED 0.054
69 KK SMK
70 KM  EXIST. STREET BASIN SOUTH OF SITE AND RESIDENCES; DISCHARGES EAST
71 BA .00428
72 LS 0 96.5
73 uo 0.068
*
74 KK cPx1
?g KM coua:us REF. CLV MPU FLOW, FD3, NX3, NX4 AND SMK FOR FLOWS DISCHARGING EAST A
’ e
77 KK FO1
78 KM  OFFSITE BASIN SOUTH OF SITE; DRAINING NORTH TO SMOKE RANCH RD.
79 Ba .00936
80 LS 94.8
81 ED 0.097
82 KK NX7
83 KM  SOUTH SLIVER PORTION OF SITE, DISCHARGING EAST AND SOUTH TO SMOKE RANCH
84 BA .00200
85 LS 0 91.1
86 up  0.094
*
1 HEC-1 INPUT PAGE
LINE 1 R ERTRRER B L RN - /TP | . 9......10
87 KK cPX2
sg KM  COMBINE CPX1, FD1 AND NX7 FOR FLOWS DISCHARGING EAST ALONG SMOKE RANCH
8
HC
90 KK NX5
91 KM  CENTRAL PORTION OF SITE, DISCHARGING EAST TO PROPERTY LINE
92 BA .00834
93 LS 91.7
94 uo  0.095
*
95 KK NX6
96 KM  EAST END OF SITE, DRAINING NORTHEAST TO EXIST. BASEBALL FIELD
97 BA .00405
98 Ls 0 90.0
99 ED 0.086
i 100 .74
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
28 NXL
43 ; NX2
49 : ; FD2
54 J . . FD3
59 ; ; i : NX3
64 . ; ; : . NX4
69 : . . . . : SMK
74 . . : epxi...... R R s
77 : : : : FDl
82 : ; . . . NX7
87 . . ; O i e SR
90 ; 3 : ; NXS5
95 ) : F . . NX6
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
lﬁﬁ*#aﬁ#ii**ﬂﬁ*ﬁwﬁwﬁiiiuﬁiﬂﬂnwﬂﬁﬂiﬁiﬁiinﬂﬂ AAEARR ARAAAASTAEREAE wRwEd &
* * *

% % % ¥



*

: RUN DATE  O0BMAY23 TIME 10:53:35 : ®

#* *

*

DAVIS, CALIFORNIA 95616
(916) 756-1104

*

* %

wkAREEFEAAS TECHNICAL DRAINAGE STUDY FOR BRINLEY MIDDLE SCHOOL REPLACEME

EXISTING CONDITIONS - ONSITE AND OFFSITE
USING SCS METHODS AND KINEMATIC WAVE ROUTING
MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

LOCHSA JOB # 221095

INPUT FILE NAME: X.DAT

APRIL 2023

AAAAARARARAAAAAAAAAAASAAAAAAAAAAARNR dadndEEEEddd wEEEEE

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= 0.5704

25 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDIMATES
NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

ENGLISH UNITS

TOTAL TIME BASE 16.58 HOURS

Gho

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
57 1.00
1
PEAK ELOW 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
+ Nxl .00 1 FLow 4. 8.
TIME 3.50 3.50
HYDROGRAPH AT
+ NX2 .00 1 FLOw 4, 7.
TIME 3.50 3.50
HYDROGRAPH AT
+ FD2 .02 1 FLOW 20. 42,
TIME 3.50 3.50
HYDROGRAPH AT
+ FD3 .01 1 FLOW 8. 15.
TIME 3.50 3.50
HYDROGRAPH AT
+ NX3 .00 1 FLOW 5. 9,
TIME 3.50 3.50
HYDROGRAPH AT ()
& NX4 .00 1 FLow 4. 7c
TIME 3.50 3.50
HYDROGRAPH AT
+ SMK .00 1 FLOW 5. 9,
TIME 3.50 3.50
4 COMBINED AT
4 cpxl .02 1 FLow 21. 40, 3 - 2
o e+ oLy men (o432 |
HYDROGRAPH AT
+ FD1 .01 1 FLOW 9. 18,
TIME 3.50 3.50

Page 3



HYDROGRAPH AT

+ NXT
3 COMBINED AT

+ CPX2
HYDROGRAPH AT

+ NX5
HYDROGRAPH AT

+ NX6

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

.00

.03

.01

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

Qe Qo
speevMru(oles) = 31 443

Page 4



DEVELOPED CONDITIONS

HYDROLOGY



uonessy| [euld vIEL

padojeAsd  :NOILIONOD JID0TOHAAH

90=9VR=1

(n09)/1=10

62°0-NDO2El00=X

INIINIOVId3Y TO0HIS 3TAdIN A TINIEE

S)sYO 7 SWSUQ 'NOILVD01 B+ B=9) (EnhS/EoTII- L 8= 1
a S3A 0500 126 e 20L Sl A £l 0¢ oLl £¢C 0c GE 260000 | 650 LEER0 6IN
a S3IA 0500 088 6E €0l 0S5 90 60 o'l 0E £€E S0 0c 270000 120 |9LLL0 2IN
d S3IA 0500 296 2 £2CL oLy €€ 6} S0 S/E Sl L'E GE #9v00°0 .62 | 00880 LAN
a S3IA 0500 L'[6 6E L'EL GGS N> L i SLS 20 0'8e 04 S0¥00°0 65¢ | 6L68°0 9aN
ad S3IA 2900 1’96 L9 a4 008 (4 LE ¥l 0S. LZ L'l 0s 20,000 6y | €8/8°0 SAN
ad S3A 9600 196 9'G 9%¢Cl Sl A 2’1 ¥l Sty gl o€ [o]> GS2000 €91 | 85880 | ¥AN
a S3A 1900 0'86 19 ccl 00% L'y Sl A 0.E 61 0t o€ LyL000 60 | 92060 €AdN
ad S3A 9500 0’88 9'c 70l 08 Sl 90 S0 0S L'y S0 0] 8E0000 | ¥20 |9LLL0 CIN
a S3A ¢l00 106 2L 0€El 0¥S 4] G} ¥l 0L¥ Le L0l 0L 8269000 L¥v | 666L0 LAN
(e1) (L) (o1) (s1) (#1) (e1) (c1) (1) (o1) (8) (8) (2) (9) (s) (%) () (2) (1)
SIH Ui Uiy e uiN Sdd % i i % b= BN 'bs oy
adAy 1o | ¢peziueqin T N ob+(08t/ )= 21 |HIONZ1| #  |ALUDOT3A| 3HOTS | HLONIT q 34018 | HL19ONTT vaIuyY YUY b N9IS3a
IVLOL
% (SNISYE Q3ZINYadn) (w (1) 3L viva
SHEVINFH| TVNIS MOIHD 2} JNIL TIATHL ANV IYIAOIVLLINI NISvg-8nS
€20z ‘0 fen :31va 560122 HWIFINNN LO3rodd
=5) ‘A8 @3Lvinovo

*LNJNdOT3A3A




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: ND1
Total Area: 4.47 Acres

Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A]l | Type P1 [CN] {CN x P}
(acres)
Paved parking lols, roofs, driveways, etc. (excluding right-of-way) 0.64 D 14% 98 14.0
Open Space: Poor Condition 3.20 D 72% 89 63.7
Natural desert landscaping (pervious areas only) 0.63 D 14% 88 12.4
Total: 4.47 - 100% - 90.1

Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: NI2
Total Area: 0.24 Acres

Area | Soil | Percentage, P | Curve Number | Product

Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Natural desert landscaping (pervious areas only) 0.24 D 100% 88 88.0

Total: 0.24 - 100% - 88.0




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: ND3
Total Area: 0.94 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type P] [CN] {CNx P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.94 D 100% 98 98.0
Total: 0.94 - 100% - 98.0
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: ND4
Total Area: 1.63 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Natural desert landscaping (pervious areas only) 0.22 D 13% 88 11.9
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.41 D 87% 98 84.8
Total: 1.63 - 100% - 96.7




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: ND5
Total Area: 4.49 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Natural desert landscaping (pervious areas only) 0.96 D 21% 88 18.8
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 3.54 D 79% 98 773
Total: 4.50 - 100% - 96.1
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: ND6
Total Area: 2.59 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Natural desert landscaping (pervious areas only) 0.23 D 9% 88 7.8
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 2.36 D 91% 98 89.3
Total: 2.59 - 100% - 97.1




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: ND7
Total Area: 2.97 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Natural desert landscaping (pervious areas only) 0.53 D 18% 88 15.7
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 2.44 D 82% 98 80.5
Total: 297 - 100% - 96.2
Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT
Sub-Basin: NI8
Total Area: 0.27 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Natural desert landscaping (pervious areas only) 0.27 D 100% 88 88.0
Total: 0.27 - 100% - 88.0




Curve Number Calculations
BRINLEY MIDDLE SCHOOL REPLACEMENT

Sub-Basin: NI9
Total Area: 0.59 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) 0.24 D 41% 98 39.9
Open Space: Poor Condition 0.35 D 59% 89 52.8
Total: 0.59 - 100% - 92.7
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HEC-1 MODEL OUTPUT

(DEVELOPED CONDITIONS)



Peak Flow Summary
Developed Condition

HEC-1 e 10-year | 100-year
D (acres) Flow Flow
(cfs) (cfs)
ND1 4.47 5 12
NI2 0.24 <1 1
FD2 15.19 20 42
CPD1 - 20 42
ND3 0.94 2 3
ND6 2.59 5 9
CPD2 - 7 13
NI8 0.27 <1 1
FD3 4.31 8 15
NI9 0.59 1 2
SMK 2.74 B 9
*CLV MPU - 0 432
CPD3 - 14 459
ND4 1.63 3 6
ND5 4.49 8 15
CPD4 - 11 21
FD1 5.99 9 18
ND7 2.97 6 10
CPD5 - 39 507

*CLV MPU FIGURE F-15 (APPENDIX C)

(NI2 + FD2)

(ND3 + ND8)

(NI8 + FD3 + NI9 + SMK + REF. FLOW)

(ND4 + ND5)

(CPD3 + CPD4 + FD1 + ND7 + REF. FLOW)
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* - * *
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 *

* - (916) 756-1104 ®

* * &

* * *

AA AR AR AR AR AN AR A A ATRARTASAXAAAA AN ASRAR

RUN DATE  08MAY23 TIME 10:53:46

*
#*
*
*
#
AEAEEEATAEAAASAIAAAAASAAAAS SRR A SRR A RAR

X X OX0000 XXX X
X X X X X xx
X X X X X
OO0 XXXX X HWOHX X
x X X X X
X X X X X x
X HoO00000 X000 KX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE R i A o B B e b e I Ee B i Paabaii Bicicva - RRR £
1 i}
2 ID REEFRFRALEE TECHNICAL DRAINAGE STUDY FOR BRINLEY MIDDLE SCHOOL REPLACEME
3 D INTERIM / DEVELOPED CONDITION — ONSITE AND OFFSITE
4 D USING SCS METHODS AND KINEMATIC WAVE ROUTING
g i} MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION
D
7 D LOCHSA JOB # 221095
8 D
9 D
10 1D INPUT FILE NAME: D.DAT
11 D
12 1D APRIL 2023
ii %g AR A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AN
15 D A A A A A A A A A A A A A A A A A A A A A AR A AR A AR A AR AR AN AR AR A AR AT AN AR
16 D MCCARRAN ATIRPORT RAINFALL AREA
17 D 10 & 100 YEAR - 6 HOUR STORM EVENT
18 D PRECIPITATION:
19 ID 10-YEAR : 1.58 INCHES
20 D 100-YEAR 1 2.77 INCHES
21 D 10-YEAR/100-YEAR : 1.58/2.77= 0.5704
22 D A A A A A A A A A A A A A A A A A A A A A A A R A A R A A A A AR AR A AN A A A A AR A AR AR AR AN Aoy
23 hi] AR A A A A A A A A A A A A A A A A A A A A A A A AR A A AR AR A AR AR AR
*DIAGRAM
24 IT 5 200
25 10 5 0
26 IN 5
27 IR PREC  .5704 1.0
28 KK ND1
29 KM  THE BASIN IS A DEVELOPED ONSITE BASIN ON NORTH PORTION OF PARCEL,
30 KM  DISCHARGING EAST TO ADJACENT EXISTING BASEBALL FIELD
31 PB  2.770
32 PC 0.0 .02 .057 .07 .087 .108 .124 .13 .13 .13
33 PC .13 .13 .13 133 .14 . 142 .148 .158 172 .181
34 PC .19 .197 .199 . .201 .204 .214 .229 241 .249
35 PC .251 .256 .27 278 .281 . 283 .295 L322 .352 .409
36 PC 499 .59 .71 744 L781 .812 .819 B35 . 851 . B56
37 PC .86 .B68 .B76 .888 .91 926 .937 .95 .97 .976
38 PC . 982 . 985 .987 .989 .99 .993 .993 .994 995 .998
39 PC .998 .999 1.0
40 BA .00698
41 LS 90.1
42 up 072
*
43 KK NIZ2
2; KM DVE%EOPED LANDSCAPING AREA ALONG MAVERICK; DISCHARGES WEST TO MAVERICK
BA
46 LS 0 88.0
47 uo  0.056
1 HEC-1 INPUT PAGE 2
LINE IOy | TR Fiwinies B e : P T B ssa oo BB 10
48 KK FD2
49 KM  EXISTING BASIN WEST OF SITE (RESIDENCES), DISCHARGES NORTH ALONG MAVERICK
50 BA .02373
51 LS 0 93.0
52 up  0.099
*
53 KK CPDL
54 KM  COMBINE NIZ & FD2 IN MAVERICK; DISCHARGES NORTH ALONG MAVERICK
55 HC 2
56 KK ND3
57 KM  DEVELOPED BASIN OF ATHLETIC COURTS; DRAINING EAST
58 BA .00147
59 LS 0 98.0
60 up  0.061

Page 1



INPUT
LINE

NO.
28

43

48

53

56

61

KK ND6

KM  DEVELOPED BASIN OF DRIVE ISLE AND BLDG.; DRAINING EAST
BA .00405

LS 0 97.1

uo  0.050

*

KK CPD2

KM  COMBINE ND3 & NDG; DISCHARGES EAST

HC 2

*

KK NIB

KM gEEEBOPED LANDSCAPING AREA ALONG MAVERICK; DISCHARGES WEST TO MAVERICK
BA .0004

LS 0 88.0

up  0.050

*

KK

FD3
KM Esé?}ING BASIN WEST OF SITE (RESIDENCES), DISCHARGES SOUTH ALONG MAVERICK
BA .

B 0 94.7
up  0.050
*
KK NI9
KM  EXISTING DEVELOPED SITE; DISCHARGES SOUTH TO SMOKE RANCH RD.
BA .00092
LS 0 92.7
ED 0.050
HEC-1 INPUT PAGE
I s s wismndiamonmss Bw s = [T, . OO .. S | N . RN . P i PR i |
KK SMK

KM E%Ig;. STREET BASIN SOUTH OF SITE AND RESIDENCES; DISCHARGES EAST
BA .004

LS 0 96.5
up  0.068

*

KK CPD3

KM COMBENE REF. CLV MPU FLOW (0/432CFS), NIB, FD3, NI9 AND SMK; DISCHARGES EAST

KK ND4

KM CENTRAL PORTION OF SITE CONSISTS OF ATHLETCI COURTS, DISCHARGING EAST TO PARK
BA .00255

LS 0 96.7

uo  0.056

*

KK ND5

KM CE;E;AL PORTION OF SITE, DISCHARGING SOUTH TO SMOKE RANCH

BA

LS 0 96.1

up  0.067

#

KK CPD4

KM COMB%NE ND4 AND ND5; DISCHARGES SOUTH THROUGH CENTRAL DRIVEWAY
HC

*

KK FD1

KM  OFFSITE BASIN SOUTH OF SITE; DRAINING NORTH TO SMOKE RANCH RD.
BA .00936

Ls 0 94.8

uo  0.097

*

KK ND7

KM SOUTHEAST PORTION OF SITE, DISCHARGING SOUTH TO SMOKE RANCH
BA .00464

LS 0 96.2

up 0.050

"

KK

CPD5
KM COMB%NE CPD3, CPD4, FD1 AND ND7 IN SMOKE RANCH; DISCHARGING EAST ALONG SMOKE

Zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR

ND1

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

NIZ

CPOLevrrnnernnns

: : ND6
Page 2



66 : :
69 .
74 2 ;
79 :
84 . .
89
92
97

102

105

110

115

[y, —

NIB
. . FD3
; L P TR e
; T ND4
; : cPDA

(*%%) RUNOFF ALSO COMPUTED AT THIS LOCATION
PERRRFARRRRAARRARRARARARAARARAARRRDTARASARE

*

*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JuN 1998

VERSION 4.1
RUN DATE  08MAY23 TIME 10:

53:46

* %R NG W

NI9

AR AR A AN AR A A A A AR A A A A AR AR AR AR AR AR

*

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

" DAVIS, CALIFORNIA 95616

: (916) 756-1104

*

AR A AR A A AR AR AR AR A A A A A A AR A AR AR A

* ¥ % % % %%

wakkakREES TECHNICAL DRAINAGE STUDY FOR BRINLEY MIDDLE SCHOOL REPLACEME
INTERIM / DEVELOPED CONDITION - ONSITE AND OFFSITE
USING SCS METHODS AND KINEMATIC WAVE ROUTING

MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

LOCHSA JoB # 221095

INPUT FILE NAME: D.DAT

APRIL 2023

AR AR A R R A AR A A A A AR R AR AR AR AR AR AR AR AR IR AR ARSI AR AR
B L T L e et
MCCARRAN ATIRFORT RAINFALL AREA
10 & 100 YEAR - 6 HOUR

PRECIPITATION:
10-YEAR
100-YEAR
10-YEAR/100-YEAR

STORM EVENT

1.58 INCHES
2.77 INCHES
1.58/2.77= 0,5704

A A A R R A R R A A A R A A A A A A A A A AR A A R A A AR R R AR RS
A A A A AR A A AR AN A AR A AR R AAN R AR AN AR LA N AN NSNS

25 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QscAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 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
CHES

PRECIPITATION DEPTH IN

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION

RATIOS OF PESCIPITATION

w37 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
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OPERATION STATION

HYDROGRAPH AT

*: ND1

HYDROGRAFH AT
+

NIZ2
HYDROGRAPH AT
¥ FD2
2 COMBINED AT
+ cPDl
HYDROGRAPH AT
+ ND3
HYDROGRAPH AT
* ND6
2 COMBINED AT
+ CcPD2
HYDROGRAPH AT
& NIB
HYDROGRAPH AT
* FD3
HYDROGRAPH AT
T NI9
HYDROGRAPH AT
+ SMK
4 COMBINED AT
+ CcPD3
HYDROGRAPH AT
+ ND4
HYDROGRAPH AT
* ND5
2 COMBINED AT
e CPD4
HYDROGRAPH AT
4 FD1
HYDROGRAPH AT
+ ND7
4 COMBINED AT
+ CPDS

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

AREA

.01

.00

.02

.02

.00

.00

.01

.00

.01

.00

.00

.01

.00

.01

.01

.01

.00

.04

PLAN

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

D
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2
7 1.00

39.
3.50

12,
3.50

3.50

9.
3.50

13.
3.50

3.50

15.
3.50

3.9 Q\o

Quee

% + 6LV Meu (of432) = w

3.50

21.
3.50

18.
3.50

% Qe

459

Qoo

7 +ew Mt (o[43) = 3

Page 4
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APPENDIX B

HYDRAULIC ANALYSIS



NORMAL DEPTH STREET HYDRAULIC SECTIONS

(EXISTING CONDITIONS — 10YR/100YR STORM)



Street Flow Summary

(Existing Condition)
10-year, 6-hour Storm
Right of Way Hydraulic 10-Year Flow 10-Year Velocily 10-Year Flow Deplh 10-Year Dry Lane Width
Street Width Cross-Secli Q10 d : ithin 1/2 ROW
h P Nniiar [(cfs)] (ri;l) Eﬂ; Velocityx Depth fvxg] | " () J
Smoke Ranch Road 100 1 21 3.79 0.63 2.39 Meets
Smoke Ranch Road 100 2 32 3.63 0.61 2.21 Meets
Maverick Street 60 3 20 2.71 0.57 1.54 N/A
Maverick Street 60 4 13 1.63 0.73 1.19 N/A
Street Flow Summary
(Existing Condition)
100-year, 6-hour Storm
Right of Way Hydraulic 100-Year Flow | 100-Year Velocity | 100-Year Flow Depth 100-Year
Street Width Cross-Secti [Q100] d
ree ('n ! o St (m)l [r[;\g) ([ﬂ{ Velocity x Depth [v x d]
Smoke Ranch Road 100 1 472 8.02 1.41 11.31
Smoke Ranch Road 100 2 493 7.91 1.25 9.89
Maverick Street 60 3 42 3.49 0.66 2.30
Maverick Street 60 4 24 1.87 0.85 1.59




Street Section 1 - Existing Condition - Smoke Ranch Road - 10year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 1 - Existing Condition - Smoke Ranch m - ‘0"“09—
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 014000 ft/ft

Discharg® 21.00 cfs = CPX\ -"'\M

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 72.96 ft

Elevation Range 1.33 to 73.66

Flow Area 55 ft?

Wetted Perimeter 30.04 ft

Top Width 29.18 ft

Actual Depth 0.63 ftdf== d \O d ¥~

Critical Elevation 73.03 ft

Critical Slope 0.005671 ft/it

Velocity 379 fis &=\ 0 b3 A 31‘! s z:'.»q & ok
Velocity Head 0.22 ft ——
Specific Energy 73.18 ft

Froude Number 1.63

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.2695254e-1 ft.

Flow is divided.
Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.00 72.93
0+05.00 72.83
0+05.50 72.83
0+05.50 72.33
0+07.00 72.46
0+07.00 72.50
0+50.00 73.66
g:\drainage\221095 - brinley schoolisections.fm2 Lochsa Engineering

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

05/08/23 11:23:59 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



Street Section 1 - Existing Condition - Smoke Ranch Road - 10year

Natural Channel Points

Station Elevation
(ft) ()

0+93.00 72.89
0+93.00 72.85
0+94.50 72.72
0+94.50 73.22
0+95.00 73.22
1+00.00 73.32

g:\drainage\221095 - brinley school\sections.fm2

Worksheet for Irregular Channel

Lochsa Engineering

05/08/23 11:23:50 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 1 - Existing Condition - Smoke Ranch Road - 10year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section 1 - Existing Condition - Smoke Ranch
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.014000 ft/ft
Water Surface Elev. 72.96 ft
Elevation Range 133 to 73.66
Discharge 21.00 cfs
73.80

72.20

0+00.00 0+20.00

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:24:07 AM  ® Haestad Methods, Inc.

0+40.00 0+60.00 0+80.00

e

1+00.00

vis.0[\
HA

NTS

Project Engineer: Hani Noshi

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

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



Street Section 1 - Existing Condition - Smoke Ranch Road - 100year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 1 - Existing Condition - Smoke Ranch m ~\00 “m
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope «014000 ft/ft

Discharg@472.00 cfs &= CPK\

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 73.74 ft

Elevation Range .33 to 73.66

Flow Area 58.8 ft*

Wetted Perimeter 102.34 ft

Top Width 100.00 ft

Actual Depth 141 ™ dmb
Critical Elevation 74.03 ft

Critical Slope 0.003623 ft/ft

Velocity 8.02 fusf= Ny g
Velocity Head 1.00 ft

Specific Energy 74.74 ft

Froude Number 1.84

Flow Type Superecritical

Calculation Messages:

Plow

dxd

(. x 8.02 7 I3\

Water elevation exceeds lowest end station by 0.80648859 ft.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00,00 0+07.00 0.013
0+07.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.00 72.93
0+05.00 72.83
0+05.50 72.83
0+05.50 72.33
0+07.00 72.46
0+07.00 72.50
0+50.00 73.66
0+93.00 72.89

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:24:14 AM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

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

(203) 755-1666 Page 1 of 2



Street Section 1 - Existing Condition - Smoke Ranch Road - 100year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) ()
0+93.00 72.85
0+94.50 72.72
0+94.50 73.22
0+95.00 73.22
1+00.00 73.32

Project Engineer: Hani Noshi

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614Kk]
05/08/23 11:24:14 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Street Section 1 - Existing Condition - Smoke Ranch Road - 100year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section 1 - Existing Condition - Smoke Ranch F
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.014000 ft/it
Water Surface Elev. 73.74 ft
Elevation Range .33 to 73.66
Discharge 472.00 cfs
73.80
72.80 —a.l_—@
72.20
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
vi5.00\
H:
NTS

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:24:21 AM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Lochsa Engineering

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

(203) 755-1666 Page 1 of 1



Street Section 2 - Existing Condition - Smoke Ranch Road - 10year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 2 - Existing Condition - Smoke Ranch Rood - \O JeA 2
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope « 013000 ft/ft

Dischargi@. 32.00 cfsb uﬂz, -‘\O\A)

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 66.42 ft

Elevation Range .81 to 66.86

Flow Area 8.8 ft*

Wetted Perimeter 47.79 ft

Top Width 46.72 ft

Actual Depth 061 t &= Qe
Critical Elevation 66.48 ft

Critical Slope 0.005691 ft/ft

Velocity 363 fUs &= Ny o
Velocity Head 0.20 ft

Specific Energy 66.62 ft

Froude Number 1.47

Flow Type Supercritical

Calculation Messages:

dxv

0.L\ X3.L3 < 2.2\

Water elevation exceeds lowest end station by 0.66656786e-2 ft.

Flow is divided.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

(ft) ()
0+00.00 66.41
0+05.00 66.31
0+05.50 66.31
0+05.50 65.81
0+07.00 65.94
0+07.00 65.98
0+50.00 66.86

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:24:30 AM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

< b ok

a—

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

(203) 755-1666 Page 1 of 2



Street Section 2 - Existing Condition - Smoke Ranch Road - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)
0+93.00 66.13
0+93.00 66.09
0+94.50 65.96
0+94.50 66.46
0+95.00 66.46
1+00.00 66.56

Project Engineer: Hani Noshi

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
05/08/23 11:24:30 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Street Section 2 - Existing Condition - Smoke Ranch Road - 10year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section 2 - Existing Condition - Smoke Ranch
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.013000 ft/it
Water Surface Elev. 66.42 ft
Elevation Range .81 to 66.86
Discharge 32.00 cfs
67.00

65.80

0+00.00 0+20.00

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:24:37 AM  © Haestad Methods, Inc.

0+40.00 0+60.00

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

{@J——-@

0+80.00

1+00.00

V:S.OB
H:1

NTS

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

(203) 755-1666 Page 1 of 1



Street Section 2 - Existing Condition - Smoke Ranch Road - 100year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 2 - Existing Condition - Smoke Ranch foctd. = VOO el
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data
Slope = 013000 ft/ft

Dischargi493.00 cfs &—cp‘z -‘-\ONS

Options

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

Results

Mannings Coefficiel 0.015
Water Surface Elev. 67.06 ft
Elevation Range .81 to 66.86
Flow Area 62.3 ft*
Wetted Perimeter 102.26 ft
Top Width 100.00

Actual Depth
Critical Elevation

ft
125 t &=~ drpo
ft

67.35

dxV

\2s ¥ 1.9\ = 9.9

Critical Slope 0.003692 ft/ft

Velocity 791 fis €= V00
Velocity Head 0.97 ft

Specific Energy 68.04 ft

Froude Number 107

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.65217645 ft.

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 66.41
0+05.00 66.31
0+05.50 66.31
0+05.50 65.81
0+07.00 65.94
0+07.00 65.98
0+50.00 66.86
0+93.00 66.13

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

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

05/08/23 11:24:47 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



Street Section 2 - Existing Condition - Smoke Ranch Road - 100year

Natural Channel Points

Worksheet for Irregular Channel

Project Engineer: Hani Noshi

Station Elevation
(ft) ()
0+93.00 66.09
0+94.50 65.96
0+94.50 66.46
0+95.00 66.46
1+00.00 66.56
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

05/08/23 11:24:47 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

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



Street Section 2 - Existing Condition - Smoke Ranch Road - 100year
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element

Street Section 2 - Existing Condition - Smoke Ranch F
Irregular Channel

Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.013000 f/it
Water Surface Elev. 67.06 ft
Elevation Range .81 to 66.86
Discharge 493.00 cfs
67.00 -
65.80 —
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V5 .OB
H:1
NTS

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

05/08/23 11:24:54 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
Page 1 of 1



Street Section 3 - Existing Condition - Maverick Street - 10year

Worksheet for Irregular Channel

Project Description

Street Section 3 - Existing Condition - Maverick Stree\' - ‘U"ﬂ.

Worksheet

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

Slope 010000 ft/ft

Discharg® 20.00 s = 02 $lowd

Options

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

Results
Mannings Coefficiel 0.015
Water Surface Elev. 81.27 ft
Elevation Range 1.70 to 81.54
Flow Area 7.4 ft?
Wetted Perimeter 50.57 ft
Top Width 49.65 ft
Actual Depth 0.57 ft -—d\.
Critical Elevation 81.30 ft
Critical Slope 0.006362 ft/ft
Velocity 2.71 fu's -—\l\o
Velocity Head 0.11 ft
Specific Energy 81.39 ft
Froude Number 1.24
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+400.00 0+07.00 0.013
0+407.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation
() ()

0+00.00 81.54
0+05.00 81.44
0+05.50 81.44
0+05.50 80.94
0+07.00 81.07
0+07.00 81.11
0+30.00 81.29
0+53.00 80.87

g:\drainage\221095 - brinley school\sections.fm2
03/30/23 10:08:07 AM @ Haestad Methods, Inc.

dx

51 x2.1l = \.gu b :ﬁr._

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 3 - Existing Condition - Maverick Street - 10year

Worksheet for Irregular Channel

Natural Channel Points

Station  Elevation
(ft) ()
0+53.00 80.83
0+54.50 80.70
0+54.50 81.20
0+55.00 81.20
0+60.00 81.30
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

03/30/23 10:08:07 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 3 - Existing Condition - Maverick Street - 10year

Project Description

Worksheet Street Section 3 - Existing Condition - Maverick Stres
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.015

Slope 0.010000 ft/fft

Water Surface Elev. 81.27 ft
Elevation Range ).70 to 81.54
Discharge 20.00 cfs

81.60
81.1 06\# —_—

80.70
0+00.00

g:\drainage\221095 - brinley school\sections.fm2
03/30/23 10:08:14 AM  © Haestad Methods, Inc.

0+10.00

Cross Section for Irregular Channel

L

0+20.00 0+30.00

Lochsa Engineering

0+40.00

37 Brookside Road Waterbury, CT 06708 USA

0+50.00

(203) 755-1666

ﬂl.’e

0+60.00

vs.o[\
H:1

NTS

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
Page 1 of 1



Street Section 3 - Existing Condition - Maverick Street - 100year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 3 - Existing Condition - Maverick Streed » {oo 1&
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope « 010000 ft/ft

Discharg@ 42.00 cfs == FQL -‘\lw

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 81.36 ft

Elevation Range ).70 to 81.54

Flow Area 12.0 ft

Wetted Perimeter 55.57 ft

Top Width 54.50 ft

Actual Depth 0.66 fté= Moo d

Critical Elevation 81.40 ft ’J

Critical Slope 0.005521 ft/it -
Velocity 3.49 fus&_q'“ e ¥ %'q’ﬂ - 7-50 ( ® bk—
Velocity Head 0.19 ft \

Specific Energy 81.55 ft

Froude Number 1.31

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.05761100 ft.

Roughness Segments
Start End Mannings
Station Station  Coefficlent
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)

0+00.00 81.54
0+05.00 81.44
0+05.50 81.44
0+05.50 80.94
0+07.00 81.07
0+07.00 81.11
0+30.00 81.29
0+53.00 80.87
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

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

03/30/23 10:08:22 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



Street Section 3 - Existing Condition - Maverick Street - 100year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)
0+53.00 80.83
0+54.50 80.70
0+54.50 81.20
0+55.00 81.20
0+60.00 81.30

Project Engineer: Hani Noshi

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
03/30/23 10:08:22 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Street Section 3 - Existing Condition - Maverick Street - 100year

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element

Solve For Channel Depth

Street Section 3 - Existing Condition - Maverick Stree
Irregular Channel
Method Manning's Formula

Section Data

Mannings Coefficiel 0.015
Slope 0.010000 ftfft
Water Surface Elewv. 81.36 ft

Elevation Range .70 to 81.54

Discharge 42.00 cfs

81.60G—__ —

81.10 = — ﬁ\r"_‘*’

80.70

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:5.0|L

H:1
NTS

g:\drainage\221095 - brinley school\sections.fm2

Lochsa Engineering

03/30/23 10:08:30 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

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

(203) 755-1666 Page 1 of 1



Street Section 4 - Existing Condition - Maverick Street - 10year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 4 - Existing Condition - Maverick street ~\DAENR-
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope «002000 ft/ft

Dischargi@ 13.00 cfs &= $0D % NiD

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 80.51 ft

Elevation Range .78 to 80.80

Flow Area 8.0 ft*

Wetted Perimeter 36.44 ft

Top Width 35.38 ft

Actual Depth 073 fté=OW0
Critical Elevation 80.43 ft

Critical Slope 0.005705 ftift
Velocity 1.63 fs &= V0
Velocity Head 0.04 ft

Specific Energy 80.56 ft

Froude Number 0.61

Flow Type Subecritical

Calculation Messages:

dxv

0-1% x\.b5% = 1194 £b :_\_'—_

Water elevation exceeds lowest end station by 0.1347548 ft.

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 80.80
0+05.00 80.70
0+05.50 80.70
0+05.50 80.20
0+07.00 80.33
0+07.00 80.37
0+30.00 80.71

g:\drainage\221095 - brinley school\sections.fm2
05/09/23 09:03:48 AM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

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

(203) 755-1666 Page 1 of 2



Street Section 4 - Existing Condition - Maverick Street - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)
0+53.00 79.95
0+53.00 79.91
0+54.50 79.78
0+54.50 80.28
0+55.00 80.28
0+60.00 80.38

Project Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm?2 Lochsa Engineering FlowMaster v6.1 [614k]
05/09/23 09:03:48 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Street Section 4 - Existing Condition - Maverick Street - 10year

Cross Section for Irregular Channel

Project Description
Worksheet Street Section 4 - Existing Condition - Maverick Stret
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.002000 ft/ft
Water Surface Elev. 80.51 ft
Elevation Range 1.78 to 80.80
Discharge 13.00 cfs

80.80

80.40 L

80.00

7960

0+00.00 0+10.00 0+20.00 0+30.00

g:\drainage\221095 - brinley school\sections.fm2
05/09/23 09:03:56 AM  © Haestad Methods, Inc.

Lochsa Engineering

0+40.00

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

—_—

0+60.00

vi5.0[\
H:1

NTS

0+50.00

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
Page 1 of 1



Street Section 4 - Existing Condition - Maverick Street - 100year

Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element

Street Section 4 - Existing Condition - Maverick Stree » \covMene
Irregular Channel

Method Manning's Formula
Solve For Channel Depth
Input Data

Slope , 002000 ft/ft

Discharg@ 24.00 cfs &= FO% NX 2

Options

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

\0u

Results

Mannings Coefficiel 0.015

Water Surface Elev. 80.63 ft
Elevation Range 1.78 to 80.80

Flow Area 12.8 fi2
Wetted Perimeter 48.25 ft

Top Width 46.96 ft

Actual Depth 085 t &Bypo
Critical Elevation 80.54 ft

Critical Slope 0.005296 ft/ft
Velocity 1.87 /s =N
Velocity Head 0.05 ft
Specific Energy 80.69 ft

Froude Number 0.63

Flow Type Suberitical

Calculation Messages:

ax~

005 ¥ LB 51.54 £

Water elevation exceeds lowest end station by 0.25294388 ft.

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 80.80
0+05.00 80.70
0+05.50 80.70
0+05.50 80.20
0+07.00 80.33
0+07.00 80.37
0+30.00 80.71

g:\drainage\221095 - brinley schoolisections.fm2
05/09/23 09:04:03 AM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

ol

—

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
Page 1 of 2



Street Section 4 - Existing Condition - Maverick Street - 100year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
(ft) ()

0+563.00 79.95
0+53.00 79.91
0+54.50 79.78
0+54.50 80.28
0+55.00 80.28
0-+60.00 80.38

Project Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
05/09/23 09:04:03 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Street Section 4 - Existing Condition - Maverick Street - 100year
Cross Section for Irregular Channel

Project Description
Worksheet Street Section 4 - Existing Condition - Maverick Stree
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.002000 ft/ft
Water Surface Elev. 80.63 ft
Elevation Range .78 to 80.80
Discharge 24.00 cfs
80.40 Lo———
80.00
7960
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
vs.0[\
H:1
NTS

g:\drainage\221095 - brinley school\sections.fm2
05/09/23 09:04:10 AM  © Haestad Methods, Inc.

Lochsa Engineering

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

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
Page 1 of 1



NORMAL DEPTH STREET HYDRAULIC SECTIONS

(DEVELOPED CONDITIONS — 10YR/100YR STORM)



Street Flow Summary
(Developed Condition)

10-year, 6-hour Storm

Right of Way Hydraulic 10-Year Flow | 10-Year Velocity | 10-Year Flow Depth 10-Year Dry Lane Width
Street Width Cross-Section Q1o vl [dl Velocily x Depth [v x ] | (¥ithin 1/2 ROW)
(1 Identifier (cfs) (fps) () (ft)
Smoke Ranch Road 100 5 14 3.70 0.56 2.07 Meets
Smoke Ranch Road 100 6 39 3.82 0.64 2.44 Meets
Maverick Street 60 7 20 2.71 0.57 1.54 N/A
Maverick Street 60 8 9 1.51 0.67 1.01 N/A

Street Flow Summary

(Developed Condition)
100-year, 6-hour Storm
il ngm{:‘ftray 5 Hydrsauli? 100;&31%:) ;:row 100AYea[|rI\fe1ocily 100-Year[z;uw Depth 100-Year
ree! ross-oecliol v
Q) \dentiier (cfs) (fps) (M Velocity x Deplh [vx d]

Smoke Ranch Road 100 5 459 7.94 1.40 11.12
Smoke Ranch Road 100 6 507 8.00 1.26 10.08

Maverick Street 60 7 42 3.49 0.66 2.30
Maverick Street 60 8 16 1.71 0.77 1.32




Street Section 5 - Developed Condition - Smoke Ranch Road - 10year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 5 - Developed Condition - Smoke Rancly M -\0 \‘m'—
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope <« 014000 ft/ft

Discharg@ 14.00 ofs &= CPD2 Llow

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 72.89 ft

Elevation Range .33 to 73.66

Flow Area 3.8 ft?

Wetted Perimeter 21.50 ft

Top Width 20.74 ft

Actual Depth 0.56 ft E=OMD

Critical Elevation 72.96 ft d x \'

Critical Slope 0.005871 ft/ft

Velocity 3.70 ft/s fomm . 3

Velocity Head 0.21 ft Yo 056 % 3.7 = Z.07 L(P ok
Specific Energy 73.10 ft /
Froude Number 1.53

Flow Type Supercritical

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+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

() (ft)
0+00.00 72.93
0+05.00 72.83
0+05.50 72.83
0+05.50 72.33
0+07.00 72.46
0+07.00 72.50
0+50.00 73.66
0+93.00 72.89
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

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

05/08/23 11:43:44 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



Street Section 5 - Developed Condition - Smoke Ranch Road - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)
0+93.00 72.85
0+94.50 72.72
0+94.50 73.22
0+95.00 73.22
1+00.00 73.32

Project Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
05/08/23 11:43:44 AM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Street Section 5 - Developed Condition - Smoke Ranch Road - 10year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section 5 - Developed Condition - Smoke Ranc
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.014000 ft/it
Water Surface Elev. 72.89 ft
Elevation Range !.33 to 73.66
Discharge 14.00 cfs
73.80
72.20
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
vis.00\
H:1
NTS

g:\drainage\221095 - brinley schooltsections.fm2
05/08/23 11:43:51 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Lochsa Engineering

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

(203) 755-1666 Page 1 of 1



Street Section 5 - Developed Condition - Smoke Ranch Road - 100year

Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Street Section 5 - Developed Condition - Smoke Ranchy w - \00 ,lna_

Irregular Channel
Manning's Formula
Channel Depth

Input Data

Slope +014000 ft/ft

DischargP459.00 cfs (e uoa ‘F‘W’J

Options

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

Closed Channel Weighting

Horton's Method

Results

Mannings Coefficiel 0.015
Water Surface Elev. 73.73 ft
Elevation Range .33 to 73.66
Flow Area 57.8 ft*
Wetted Perimeter 102.32 ft
Top Width 100.00
Actual Depth

Critical Elevation 74.02
Critical Slope 0.003638
Velocity

Velocity Head 0.98
Specific Energy 74.71 ft
Froude Number 1.84
Flow Type Supercritical

Calculation Messages:

ft
1.40 fté&~= d‘og
ft

fuft
7.94 ftis == 100
ft

dxv

Water elevation exceeds lowest end station by 0.79640285 ft.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

(ft) (f)
0+00.00 72.93
0+05.00 72.83
0+05.50 72.83
0+05.50 72.33
0+07.00 72.46
0+07.00 72.50
0+50.00 73.66
0+93.00 72.89

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:43:59 AM  © Haestad Methods, Inc.

Lochsa Engineering

4o «3.9¢ = (la2

37 Brookside Road Waterbury, CT 06708 USA

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

(203) 755-1666 Page 1 of 2



Street Section 5 - Developed Condition - Smoke Ranch Road - 100year

Natural Channel Points

Station Elevation
(ft) (ft)
0493.00 72.85
0494.50 72.72
0+94.50 73.22
0495.00 73.22
1+00.00 73.32

g:\drainage\221095 - brinley school\sections.fm2

Worksheet for Irregular Channel

Lochsa Engineering

05/08/23 11:43:59 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 5 - Developed Condition - Smoke Ranch Road - 100year

Cross Section for Irregular Channel

Project Description
Worksheet Street Section 5 - Developed Condition - Smoke Ranct
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficier 0.015
Slope 0.014000 ft/ft
Water Surface Elev. 73.73 ft
Elevation Range .33 to 73.66
Discharge 459.00 cfs
73.80
72.80 ﬂr_e
72.20
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
vi5.0[\
H:
NTS

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:44:06 AM  ©® Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

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

(203) 755-1666 Page 1 of 1



Street Section 6 - Developed Condition - Smoke Ranch Road - 10year

Worksheet for Irregular Channel

Project Description

Street Section 6 - Developed Condition - Smoke Ranc¥} Md - \D -h!’élﬂ-/

Worksheet

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

Slope = 013000 ft/ft
Discharg@ 39.00 cfs

ECP05 Houl

Options

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

Closed Channel Weighting

Horton's Method

Results

Mannings Coefficiel
Water Surface Elev.

0.015
66.45 ft

Elevation Range .81 to 66.86

Flow Area 10.2 ft2

Wetted Perimeter 50.94 ft

Top Width 49.82 ft

Actual Depth 0.64 ft =~ d \o d

Critical Elevation 66.52 ft K J

Critical Slope 0.005593 ft/ft -~

Velocity 3.82 ft!sk"\]‘o o,bl.\ ¥ 3.?_\'2, - 2.!.]].' L Q ol
Velocity Head 0.23 ft

Specific Energy 66.67 ft > il
Froude Number 1.49

Flow Type Superecritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.35373646e-1 ft.

Flow is divided.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

() ()
0+00.00 66.41
0+05.00 66.31
0+05.50 66.31
0+05.50 65.81
0+07.00 65.94
0+07.00 65.98
0+50.00 66.86

g:\drainage\221095 - brinley school\sections.fm2
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

05/08/23 11:44:14 AM

Lochsa Engineering

Project Engineer: Hani Noshi
FlowMaster v6.1 [614Kk]
Page 1 of 2



Street Section 6 - Developed Condition - Smoke Ranch Road - 10year

Natural Channel Points

Station Elevation
() (ft)

0+93.00 66.13
0+93.00 66.09
0+94.50 65.96
0+94.50 66.46
0+95.00 66.46
1+00.00 66.56

g:\drainage\221095 - brinley school\sections.fm2

Worksheet for Irregular Channel

Lochsa Engineering

05/08/23 11:44:14 AM  ©® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 6 - Developed Condition - Smoke Ranch Road - 10year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section 6 - Developed Condition - Smoke Ranc
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.013000 ft/ft
Water Surface Elev. 66.45 ft
Elevation Range .81 to 66.86
Discharge 39.00 cfs
67.00

65.80

0+00.00 0+20.00

g:\drainage\221095 - brinley schoolisections.fm2
05/08/23 11:44:23 AM  © Haestad Methods, Inc.

0+40.00 0+60.00 0+80.00

1+00.00

vs.0[\
H:1

NTS

Project Engineer: Hani Noshi

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

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



Street Section 6 - Developed Condition - Smoke Ranch Road - 100year

Worksheet for Irregular Channel

Project Description

Street Section 6 - Developed Condition - Smoke Ranciy Road- Weo \l'.ﬁa-

Worksheet

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

Slope * 013000 fuft
Discharg@®507.00 cfs

&~ CPpS Hlow

Options

Current Roughness M
Open Channel Weight

ethoved Lotter's Method
ing yved Lotter's Method

Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel
Water Surface Elev.

0.015
67.07 ft

Elevation Range .81 to 66.86

Flow Area
Wetted Perimeter
Top Width

Actual Depth
Critical Elevation

63.4 ft2
102.28 ft
100.00 ft
1.26 ft é"‘"d\oo
67.37 ft

Critical Slope 0.003672 ft/ft

Velocity 8.00 f/s &= “‘ 00
Velocity Head 1.00 ft

Specific Energy 68.07 ft

Froude Number Y

Flow Type Supercritical

Calculation Messages:

dx v

1.2 x9.00 = \0 .03

Water elevation exceeds lowest end station by 0.66287852 ft.

Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0407.00 0+93.00 0.016
0+93.00 1+00.00 0.013
Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 66.41

0+05.00 66.31

0+05.50 66.31

0+05.50 65.81

0+07.00 65.94

0+07.00 65.98

0+50.00 66.86

0+93.00 66.13

g:\drainage\221095 - brinley school\sections.fm2

05/08/23 11:49:04 AM

© Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

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

(203) 755-1666 Page 1 of 2



Street Section 6 - Developed Condition - Smoke Ranch Road - 100year
Worksheet for Irregular Channel

Natural Channel Paints

Station Elevation

(ft) ()
0+93.00 66.09
0+94.50 65.96
0+94.50 66.46
0+95.00 66.46
1+00.00 66.56

Project Engineer: Hani Noshi

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
05/08/23 11:49:04 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Street Section 6 - Developed Condition - Smoke Ranch Road - 100year

Cross Section for Irregular Channel

Project Description
Worksheet Street Section 6 - Developed Condition - Smoke Ranck
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.013000 ft/ft
Water Surface Elev. 67.07 ft
Elevation Range .81 to 66.86
Discharge 507.00 cfs
67.00 — $
65.80
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V:5.0 IL
H:1
NTS

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:49:10 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Lochsa Engineering

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

(203) 755-1666 Page 1 of 1



Street Section 7 - Developed Condition - Maverick Street - 10year
Worksheet for Irregular Channel

Project Description

Worksheet Street Section 7 - Developed Condition - Maverick Sm - \o*a
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope = 010000 ft/ft

Discharg® 20.00 ofs ¢ CPO\ -‘-\.N

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 81.27 ft

Elevation Range .70 to 81.54

Flow Area 7.4 ft?

Wetted Perimeter 50.57 ft

Top Width 49.65 ft

Actual Depth 0.57 ft ’A\O
Critical Elevation 81.30 ft

Critical Slope 0.006362 ft/it
Velocity 2.71 fis fv\o
Velocity Head 0.11 ft

Specific Energy 81.39 ft

Froude Number 1.24

Flow Type Supercritical

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 81.54
0+05.00 81.44
0+05.50 81.44
0+05.50 80.94
0+07.00 81.07
0+07.00 81.11
0+30.00 81.29
0+53.00 80.87

g:\drainage\221095 - brinley school\sections.fm2
03/31/23 12:27:33 PM  ®© Haestad Methods, Inc.

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

axv

51 x2.1\ = -4 ¢ 6 o!:_

Project Engineer: Hani Noshi

FlowMaster v6.1 [614k]
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Street Section 7 - Developed Condition - Maverick Street - 10year

Natural Channel Points

Station Elevation
(ft) (ft)
0+53.00 80.83
0+54.50 80.70
0+54.50 81.20
0+55.00 81.20
0+60.00 81.30

g:\drainage\221095 - brinley school\sections.fm2

Worksheet for Irregular Channel

Lochsa Engineering

03/31/23 12:27:33 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 7 - Developed Condition - Maverick Street - 10year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section 7 - Developed Condition - Maverick Sti
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data

Mannings Coefficiel 0.015

Slope 0.010000 ft/ft
Water Surface Elev. 81.27 ft
Elevation Range .70 to 81.54
Discharge 20.00 cfs

81.60
81 .1 0%

80.70
0+00.00

g:\drainage\221095 - brinley school\sections.fm2

03/31/23 12:27:40 PM

0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v5.0[\
H:1

Lochsa Engineering
© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

NTS

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Street Section 7 - Developed Condition - Maverick Street - 100year
Worksheet for Irregular Channel

Project Description

Worksheet Street Section 7 - Developed Condition - Maverick Strm " \OD‘{‘-
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope « 010000 ft/ft

Discharg@ 42.00 cfs e CVO\ .‘-\bv)

Options

Current Roughness Methcyved Lotter's Method
Open Channel Weighting sved Lotter's Method
Closed Channel Weightint Horton's Method

Results

Mannings Coefficiel 0.015

Water Surface Elev. 81.36 ft

Elevation Range ).70 to 81.54

Flow Area 12.0 ft?

Wetted Perimeter 55.57 ft

Top Width 54.50 ft

Actual Depth 0.66 ft * A\oo
Critical Elevation 81.40 ft

Critical Slope 0.005521 ft/it

Velocity 349 ft's o= \.o
Velocity Head 0.19 ft

Specific Energy 81.55 ft

Froude Number 1.31

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.05761100 ft.

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 81.54
0+05.00 81.44
0+05.50 81.44
0+05.50 80.94
0+07.00 81.07
0+07.00 81.11
0+30.00 81.29
0+53.00 80.87

g:\drainage\221095 - brinley school\sections.fm2

dx Vv

bl gﬁ.ﬁ'q ’2-5019 ‘L‘_

Lochsa Engineering

03/31/23 12:45:53 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Street Section 7 - Developed Condition - Maverick Street - 100year

Natural Channel Points

Station Elevation
() (f)
0+53.00 80.83
0+54.50 80.70
0+54.50 81.20
0+55.00 81.20
0+60.00 81.30

g:\drainage\221095 - brinley school\sections.fm2

Worksheet for Irregular Channel

Lochsa Engineering

03/31/23 12:45:53 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 7 - Developed Condition - Maverick Street - 100year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section 7 - Developed Condition - Maverick Stre¢
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.010000 ft/ft
Water Surface Elev. 81.36 ft
Elevation Range  1.70 to 81.54
Discharge 42.00 cfs
81.60G—__ ===

81.10 Lo— > ﬁ\I-""O
80.70
040000  0+1000  0+2000  0+3000  0+4000  0+50.00  0+60.00
V5 .OB
H:1

NTS

Project Engineer: Hani Noshi

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
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Street Section 8 - Developed Condition - Maverick Street - 10year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section 8 - Developed Condition - Maverick Stf€&€4” = \D \le‘.‘—
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope * 002000 ft/ft

Discharg® 9.00 cfs == £03 & N\D

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 80.45 ft

Elevation Range 1.78 to 80.80

Flow Area 59 ft*

Wetted Perimeter 30.23 1t

Top Width 29.30 ft

Actual Depth 0.67 t &= Ao dF d

Critical Elevation 80.36 ft

Critical Slope 0.005934 ft/ft

Velocity 151 fts &= My 0.b7 x\1.S\ 2 \.o\ € b o
Velocity Head 0.04 ft a—
Specific Energy 80.49 ft

Froude Number 0.59

Flow Type Suberitical

Calculation Messages:
Water elevation exceeds lowest end station by 0.72667837e-1 ft.
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 80.80
0+05.00 80.70
0+05.50 80.70
0+05.50 80.20
0+07.00 80.33
0+07.00 80.37
0+30.00 80.71
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Street Section 8 - Developed Condition - Maverick Street - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) ()
0+53.00 79.95
0+53.00 79.91
0+54.50 79.78
0+54.50 80.28
0+55.00 80.28
0+60.00 80.38

Project Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
05/08/23 11:49:19 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Project Description

Worksheet Street Section 8 - Developed Condition - Maverick St
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Street Section 8 - Developed Condition - Maverick Street - 10year
Cross Section for Irregular Channel

0+40.00

0+50.00

0+60.00

Mannings Coefficiel 0.015
Slope 0.002000 ft/ft
Water Surface Elev. 80.45 ft
Elevation Range 1.78 to 80.80
Discharge 9.00 cfs
80.80 _
80 .40@\|;3_1 . =
80.00
7960 :
0+00.00 0+10.00 0+20.00 0+30.00

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:49:26 AM  © Haestad Methods, Inc.

Lochsa Engineering

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

v5.0\
1

NTS

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Street Section 8 - Developed Condition - Maverick Street - 100year
Worksheet for Irregular Channel

Project Description

Worksheet Street Section 8 - Developed Condition - Maverick street” ~\0D® /L7
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 002000 ft/ft

Discharg® 16.00 cfs &~ ¥PS & v\ Q

Options

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

Results

Mannings Coefficiel 0.015

Water Surface Elev. 80.55 ft

Elevation Range 1.78 to 80.80

Flow Area 9.4 ft2

Wetted Perimeter 40.19 ft

Top Width 39.06 ft V

Actual Depth 077 t £~Rro0 d)(

Critical Elevation 80.46 ft

Critical Slope 0.005557 i/t 0-\1 %L'\\ z1.32 (8 -k
Velocity 171 s &= 4 0 O -
Velocity Head 0.05 ft

Specific Energy 80.60 ft

Froude Number 0.62

Flow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.17235177 ft.
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)
0+00.00 80.80
0+05.00 80.70
0+05.50 80.70
0+05.50 80.20
0+07.00 80.33
0+07.00 80.37
0+30.00 80.71

Project Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
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Street Section 8 - Developed Condition - Maverick Street - 100year

Natural Channel Points

Station Elevation
(ft) (ft)

0+53.00 79.95
0+53.00 79.91
0+54.50 79.78
0+54.50 80.28
0455.00 80.28
0+460.00 80.38

g:\drainage\221095 - brinley school\sections.fm2

Worksheet for Irregular Channel

Lochsa Engineering

05/08/23 11:50:36 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section 8 - Developed Condition - Maverick Street - 100year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section 8 - Developed Condition - Maverick Stri
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.015

Slope 0.002000 ft/ft

Water Surface Elev. 80.55 ft

Elevation Range 1.78 to 80.80

Discharge 16.00 cfs

80.80C0—— —

80.00
7960
0+00.00 0+10.00

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 11:50:44 AM  © Haestad Methods, Inc.

0+20.00

0+30.00 0+40.00

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

e

0+50.00 0+60.00

vis.0\,
HA

NTS

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

(203) 755-1666 Page 1 of 1



On-Site Sections
(Developed Condition)

Hydraulic 100-Year Flow 100-Year Velocity 100-Year Flow Depth 100-Year
Cross-Section [@100] [v] [d] V] x [d]
Identifier (cfs) (fps) (ft)
A 6 2.51 0.59 1.48
B 16 2.28 0.35 0.80
C 2 2.14 0.41 0.88




Onsite Section A - Developed Condition - 100year
Worksheet for Irregular Channel

Project Description

Worksheet Onsite Section A - Developed Conditiofy = {0© 104
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope « 004000 ft/ft
Discharg/@ 6.00 cfs

&b oS

Options

Current Roughness M

ethoved Lotter's Method

Open Channel Weighting »ved Lotter's Method

Closed Channel Weighting

Horton's Method

Results

Mannings Coefficiel 0.014
Water Surface Elev. 72.06 ft
Elevation Range .47 to 73.36
Flow Area 2.4 ft2
Wetted Perimeter 10.07 ft
Top Width 9.43

Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

72.03
0.005247 ft/ft

251 ft/s frmq} \00

0.10 ft
72.16 ft
0.88

Subcritical

Calculation Messages:

ft
059 ft &= A0
ft

ayv

(Y3 0} woK ANO2 = b Cks)

0.5 ¥2-91 =\UQ L B o\

Water elevation exceeds lowest end station by 0.88922483e-1 ft.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+30.50 0.016
0+30.50 0+32.50 0.013

Natural Channel Points

Station Elevation
(ft) (f)

0+00.00 73.36
0+30.50 71.64
0+30.50 71.60
0+32.00 71.47
0+32.00 71.97
0+32.50 71.97

g:\drainage\221095 - brinley school\sections.fm2

05/08/23 01:01:27 PM

® Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

-_—

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

(203) 755-1666 Page 1 of 1



Onsite Section A - Developed Condition - 100year
Cross Section for Irregular Channel

Project Description
Worksheet Onsite Section A - Developed Conditior
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.014
Slope 0.004000 ft/ft
Water Surface Elev. 72.06 ft
Elevation Range .47 to 73.36
Discharge 6.00 cfs

7340

73.00

72.60

72.20

7180

7140

\r

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 01:01:34 PM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

0+30.00 0+35.00

v5.0[\
H:1

NTS

Project Engineer: Hani Noshi

(203) 755-1666

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



Worksheet for Irregular Channel

Project Description

Onsite Section B - Developed Conditiof}* \oo *mb

Worksheet

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

Slope =006000 ft/ft

Discharg@ 16.00 ofs &=~ Nk (l.)‘\' 7”1) of NO§ = \b ks

Options

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

Results

Mannings Coefficiel 0.016

Water Surface Elev. 72.03 ft

Elevation Range .68 to 72.36

Flow Area 7.0 ft?

Wetted Perimeter 40.06 ft

Top Width 39.50 ft

Actual Depth 0.35 it S~ 6“0
Critical Elevation 72.02 ft

Critical Slope 0.006706 ft/ft
Velocity 2.28 fis &N \00
Velocity Head 0.08 ft
Specific Energy 7211 ft
Froude Number 0.95
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+40.00 0.016
0+40.00 0+40.50 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 72.18
0+00.50 72.18
0+00.50 71.68
0+02.00 71.81
0+02.00 71.85
0+40.00 71.86
0+40.00 72.36
0+40.50 72.36

g:\drainage\221095 - brinley school\sections.fm2
05/08/23 01:01:42 PM  ® Haestad Methods, Inc.

dyv

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Onsite Section B - Developed Condition - 100year

035 ¥2.2670.20 L¢ ok

Project Engineer: Hani Noshi

(203) 755-1666

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



Onsite Section B - Developed Condition - 100year
Cross Section for Irregular Channel

Project Description

Worksheet Onsite Section B - Developed Conditior

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.016

Slope 0.006000 ft/ft

Water Surface Elev. 72.03 ft

Elevation Range .68 to 72.36

Discharge 16.00 cfs
72.40 ©

A o

7190 LQ - &
7160

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

vi5.0[\
H:1

NTS

Praoject Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
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Onsite Section C - Developed Condition - 100year
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Onsite Section C - Developed Conditiony= LD \lmﬂ..
Irregular Channel

Method Manning's Formula
Solve For Channel Depth
Input Data

Slope =005000 ft/ft

Discharg@_2.00 ofs &~ "ls of WO

Options

Current Roughness Methcyved Lotter's Method
Open Channel Weighting »ved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.015

Water Surface Elev. 68.63 ft

Elevation Range 1.22to 70.63

Flow Area 09 ft

Wetted Perimeter 555 ft

Top Width 5.09 ft

Actual Depth 0.41 ft e— 00

Critical Elevation 68.61 ft dx N

Critical Slope 0.006567 ft/ft ‘-%
Velocity 2.14 ft/s ==

Velocity Head 0.07 ft H;oo o4l 2.14 T OHD ol

Specific Energy

68.70 ft —

Froude Number 0.88
Flow Type Subcritical
Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+28.50 0.016
0+28.50 0+29.00 0.013
Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 68.72

0+00.50 68.72

0+00.50 68.22

0+02.00 68.35

0+02.00 68.39

0+28.50 70.13

0+28.50 70.63

0+29.00 70.63

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Onsite Section C - Developed Condition - 100year
Cross Section for Irregular Channel

Project Description

Worksheet Onsite Section C - Developed Conditior
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. 68.63 ft
Elevation Range 1.22 to 70.63
Discharge 2.00 cfs

71.00

7050

70.00

69.50

69.00

68.50

68.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00

vi5.0[\
HA

NTS

Project Engineer: Hani Noshi
g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
05/08/23 01:02:05 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



SECTION 1500 OF THE CCRFCD DRAINAGE DESIGN MANUAL

FOR THE BEST MANAGEMENT PRACTICES



~ Section 1500
structural Best Management Practices

1501 INTRODUCTION

Presented in this section are design criteria for structural Best Management,
Practices (BMPs) for the control of surface water guality
These BNIPS TiEve been identified as having potential € ecliveness in Las
Vegas Valley based on the types of water quality conditions expected in this
area, and on doeumented BMP performance in other areas. Griteria for the

following BMPs are presented:

Parking Lot Low Impact Development (LID)
Genetal Low Impact Development (LID)
Disconnécted Impetvious Areas
Landscape Swale
Depressed Medians -
Depressed Landscaping
Buffer Strip
Pervious Overflow Parking
Sand / Media Filters
Oil / Water Separators
Qil / Grit Separators
On-Site Water Quality Basin
Infiltration Trench

There are currently no federal, state_or local stormwater regulations which
réquire the Inem@liation of specific water qualit features Jn Most New or exisling
developmeiTs In the Las ~Vegas valey. Ihe exception is- new, and
»developed non-residential sites larger than 1,0 acré, for which. low _impact [/ e

T T

*Sitos smallel_{han. Ldrre ar -eﬂ?,w_‘i.mf’”fa-ed for
T “of dévelopmient on surface

TN

There are three general categories of conditions for which urban stormwater
quality management practices may be applied: (1) existing urban development;
(2) Jnew &:__z_m__- and substantial rédevelopment; and (3) -

consfruction achivity. = BMPs in this section are primarily applicable to
ble to devaie o

areas of new utban development, where land is availabe Jo.dovaia,
nstallations Tvbo and wharé design flexibility exists. In certain cases,
rhearan - Sin tetrorning existing developed areas
to control water quality problems. However, it is generally more cost-effective
to rely on nonstructural BMPs (e.g., source controls, housekeeping practices,
public education, and employee fraining) in these applications. BMPs related

to construction activity are primarily directed toward erosion control. This issue

———

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

1502 - Parking Lot LID Measures

1502.1 Description
Low impact development (LID) measures can be used for ma

areas of_new_development and sigpifican! “redevelopmer

ots for all non-resid
icre Ta5 Vagas valley. ror the purpose of LID measures,
[ B Tmpervious area outside The building footprint.
5 tolicies ana design crera_are discussed inmore detail in

Sarking Lot Low Impaet Development Progral for Las Vegas Valley,

~Vogas Valley Stormwater Quality Management Comnmittee, Febrtiary
2013.

1502.2 Design Criteria
Parking lot designs must be submitted to local entities with the technical

drainage study required by Municipal code. A list of accepted parking lot BMPs
that can be used in the Las Vegas Valley is provided in Table 1501.
H T T

BMP requirements shall adhere to this manual. A stepped approach to

' determine whether a parking lot is categorized as small, medium or large for
- the purpose of determining required BMPs is shown below. Any project site that
is less than 1 acre in size is categorized as small; parking lot size is not a factor
in determining required BMPs for small sites. For project sites that are greater
than or equal to 1 acre, the parking lot size is used to determine if the category
is medium or-large. Sites having parking lots that are less than or equal fo 1
acre are categorized as medium. Sites with parking lots greater than 1 acre are

categorized as large.

Total Site Size  Parking Lot Size Parking Lot Category

< 1 acre Not Applicable Small
2 1 ACI S T, - i
= 1 acre >1acre - e x

Once the | category determined, the BMP_requirements for the
parking _lot_desian_can_be_determined as _SNOWD Table 1502.  BMP

requirements are more siringent as the parking lot size increases
q e | n 3

==

The degigner. may choose how

the water quality benefit of the g i ges
to locate BMPs to eapture runoff from portions of u_: _

e oty P Y s B ey X ) e TR

potentia to generate pollu

Adopted September 11, 2014 . ' .
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Section 1500 — Structural Best Vianagement Practices

" For the_Large Eark’mg lot c_a’te%o[y, treatm :
/" stormwater runoft from at least 75 percent or10e arking lot. Because typicat

io the MS4. Parking Lo BMP’s can be integrate

There are no specific BME requirements for small parking lots; however, the

TECLg e R,

For the Medium parking lot category, the design requirements consist of
disconnecting impervious areas for at least 75 percent of the parking lot area
from the onsite drainage network. This may be accomplished by directing runoff
to pervious areas such as landscaping, depressed medians, parking sfrips, or
stormwater retention basins. The design criteria are based on meeting the
accepted minimum standards for the BMPs selected. The designer may

choqgwwunen BMP listed.in the Large parking lot category.
F '--Y,___‘..g__ 3

ent BMPs are re ui're_d 'to treat

site drainage layouts must account for application or 100 control criteria,
treatment BMPs may need fo be sized to accommodate runoff from the
contributing building area as well. BMPs are to be sized for the 85th percentile
storm, and hydrologic and hydraulic calculations are required to be subfgitt

for thegBMP desig%_;__ e m—

The requi-_rerﬁé?l? to treat 75 percent of the parkin

disconneatng impervious areas or installing treatment devices, recggm_zes that
pditiong wilk preve cting all-site runoi o some

grading and O
iype of BMP. However, desianers -are encouiaged to_exgeed ine minimum
standard when 1t ~lone cost aectvely in_order to maximize the
potential water.quality benefits of the BMP system. )

LID measures that are incorporated in the parking lof design should-be planned
during the sife design process. Certain LID measures, -including depressed
_islands, and rock-lined swales, help 0 disconnect IMpervious areas
2 Temove suspended paricles in the StormwaTer Tunof, prior fo_ conneation
Lot ! | into-perimeter landscaped
of lanc d areas (e.g., medians) require
= hanever possible. When incorpeorated into
vidual BMPs should be kept fo less

ould exceed 1.0 acre.

-

e

Figure 1501 through Figure 1503, provide ideas on how parking lots can be
designed to comply with the water quality regulations. The designer is required
to comply with the planning code for the municipality in which the sité is located.
The conceptual layouts incorporate general planning requirements, however,
specific planning requirements such as those for landseape buffers are
determined based in part on the adjacent property. The coneeptual layouts
are designed to represent a commercial property that is approximately 5 acres
in size with the total parking lot area of approximately 8.3 acres.

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

1502.3

. b)) ] ..

Figure 1501, Conceptual Layout 1, -__- _lot_that can be

designed so_that the runoff can be Jir&cted towards the p

d_fowards the perimeter landscape
| swale. These swales are gesigned
ff to a low point, which discharges

Figure 1502, Conceptual Layout 2, represents a parking ot th
to direct all runoff towards swales installed in the perimeter landscape buffer
areas. One example could be that the adjacent right-of-way at this area is
higher in elevation than the onsite grade. In order to still use the landscape
swale BMP, the Developer could use swales in depressed medians within the

site, combined with perimeter swales where feasible.

Treatment control devices rather than BMP swales may be used, however, the
amount of parking lot area required to be treated would need to be calculated.
Figure 1503, Conceptual Layout 3, shows a conceptual level layout for this
scenario, which relies on a combination of modular pavers, sand/oil separators,
and underground detention to provide treatment for at least 76 percent of the
parking lot area. To size the treatment control BMPs, the approaches described
in section 1502.3 should be used. Note that for treatment devices, hydraulic
sizing may need to account for the confribution of runoff from building areas

dra-ir'ripg through the parking lot.

Water Quality Design Storm &
This section deseribes the steps to be followed to determine the design
f—s———1

hydrolegy for sizing parking 1ot ______* a:iey.

e ——

Determine BMP Design Precipitation - 85th Percentile Rainfall
2. Locate site on GGRFCD Desigh Raifita lap for 2-year, 6-
b. Determine the adjusted 2-year rainfall depth (D2) for site, per CCRFCD
methods
c. Compute ratio of Dz site to Do for the McGarran Airport Area
& . Compute 85th percentile rainfall depth (Dss) as 0.32 X D2 ratio (0.32 is
QE%

Dgg for McCarran Area)

S

w3 2. Galculate BMP Design Peak Discharge

_ 4. Use the following chart or regression equation to calculate the unit

@ discharge (Qe/A) for the g%‘%cfnt average percent impervious area
7 conditien based on thé Dss value. e
axre

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

Average Unit Discharge vs g5th percentile Precipitation for
90% Average Percent Impervious
T "y =[i;5042x - 0.0068:
! -::=‘ e :" I-re G o -
F o o
0.44 @{.‘%/ 0.2 0.3 0.4 0.5 0.6
(216) g5th percentile Precipitation (in)

. Use the following chart or regression equation to calculate the unit
dlscharefor the site based on fhe actual percent mpewmus

e

"associa Iscaped Areas.

1.2

| Adjtnat

Mﬂ? =
1.047

e
o =
¢

2
=

<o
kS

2
s

i

60 70 80
Percent Impervious

Ratio Qp/A to 90% Imp Value
[ ==

90 100

i
e}

=3 . Calculate the peak design dlscharge in cfs as Qp = Qr/AX A where
Qe/A is from step (2b) and A is in acres.

& 3. Calculate BMP Design Runeff Volume
4 a. Use the following chart or regression equation to calculate the unit runoff

volume (Vol/A) for the 90 percent impervious condition based on the Das
value.

B

Adn[pted September 11, 2014 ‘ :
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Section 1500 — Structural Best Management Practices

.

Average Unii Runoff Volume vs 85™ Percentile
Precipitation for Average 90% Im pervious Area

0.050 .

. 0.040

g -;‘:‘.v"k.:‘ “ -
0.030 ot
0.020 T

=
—
(]
=

y = 0,0887%+0.005%1

0.010 -

0.000 +—&:
0.3 3L 0.35 0.4 0.45 0.5
g5th percentile Precipitation Depth (in)

‘ @34 @@b b. Use the chart or regression equation in step (2b) to calculate the unit
3% ' runoff volume for the site based on the actual average percent

impervious area of the parking lot and associated landscaped areas.

c. Calculate the design runoff volume in acre-feet as Vol = Vol/A x A where
Vol/A is from step (3b) and A is in-acres ;

Sample Calculation

Given: New Gommercial Center in Summerlin area
Site Area = 100 acres

Ds site / D2 McCarran Area = 1.26
percent impervious area = 85% (
area)

1. Determine

parking lot-and associated landscaped

BMP Design Precipitation - 86" Percentile Rainfall Depth (Dss)

Des = 1.25 x 0.32 = 0.40 inches
2. Calculate BMP Design Discharge
Qp/A (90%) = 1.5042 x(0.40) + 0.0066 = 0.60

Find Adjustment factor for percent impervious
Qe/A = 0.60 x [(0.0059[85]) + 0.4688) = 0.58

Qp = 0.58 x 100 acres = 68 cfs

!

Adopted September 11, 2014 g .
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Section 1500 — Structural Best Management Practices

1503

1503.1

1503.2

1503.3
1503.3.1

3. Calculate BMP Design Runoff Volume

Vol/A (90%) = 0.0887 x 0.40 + 0.0057 = 0.04
VollA = 0.04 x (0.0059 x [85] + 0.4688) = 0.04; Vol = 0.04 x 100 acres = 4.0

ac-ft. |

LOW IMPACT DEVELOPMENT (LID) efg=====

et - B

Description -

LID measures can be used for managing runoff from areas of new development
and significant redevelopment (NDSR). LIDs consist of a variety of site planning
and site design measures or practices 1o minimize the impact of individual
urban developments on stormwater quality and quantity. Developers proposing
the use of measures that rely on infiliration to dispose of stormwater must
perform studies to demonstrate that infiltration will be effective and will not
adversely affect groundwater or downstream surface water quality. LID

,measures determined to be feasible for use in the Las Vegas Valley NDSR
program can be found in Table 1803. :

The BMPs presented in this section can be utilized for sites complying with the
Parking Lot LID program or other site designs requiring BMPs. These BMPs
are recommendations and the designer is not limited fo the BMPs in this
section. The designer is encouraged to contact the local entity when alternative

BMPs are considered Tor use.

Water Quality Benefits

Managing site runeff can significantly reduce -the amount of - pellutants
conveyed to receiving waters. By incorporating the LID measures described
below into site planning, runoff water quality can be improved by using simple
technologies, employing basic practices, and educating those present on the
site. Reducing pollutants in site runoff can reduce the need for downstream

treatment fo meet water quality goals.
Disconneé’tﬁd Impervious Areas

Description

nnecting impervious areas from downstream storm
ape that cannot effectively

drainace infrastructure. Any surface in fheJandscape that
n _.:.m’._—.:.'.ra.'._._'.-i "H’"'"""‘”"' =
abser% filt Il is"An-impetvious _area. This includés_diveways,
- g, tainfall is

This BMP consists of disgonn

¥ _’ - 3 E',-_‘.' R,

provided from water percolating
of impurities before it reaches Cr

aks, streams, rivers, and bays.

Adopted September 11, 2014 _
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gection 1500 — Structural Best Management Practices

The amount of impervious cover increases as areas become more developed.
Natural filter systems are no longer in place to intercept the runoff which has

serious implications for water

roff from impervious areas include oil, litter, sediment, bacteria and'i

cases, nerbiciaes and 8= §

quality and flood control. vical pollutants in

1503.3.2 Water Quality Benefits

Concentrations and loads of the following pollutants are typically reduced by

the LID BMP described in this

o Trace metals
Hydrocarbons
o Litter

1503.3.3 Applications

section:

This BMP applies to all urban areas. A beneficial way of mitigating stormwater
runoff from impervious areas is o direct the runoff from parking lots and roads

to pervious and vegetated soils.

1503.3.4 Limitations

Limitations may eccur in aréas

with poor soils, where- infittration would not occur

or could exacerbate groundwater cuality problems. Limitations may also oceur

in ultra-urban areas where th
limited to high density areas.

1503.3.5 Design Criteria

e site has no petvious area, .including but not

Ways to mitigate the stormwater runoff by disconnecting impervious areas

include:

o Breaking up flow directi

ons from paved surfaces — Impervious surfaces

are designed to allow stormwater to run off in a dispersed manner in
several directions. The drainage off impervious surfaces is directed onto

adjacent vegetated s0i
sSewers.

o Minimize direcily con

| and not onto other pavements or into storm

nected impervious areas - The impact of

impervious surfaces sis reduced by minimizing directly connected
impervious areas, directing runoff from the impervious areas {0 pervious
areas andfor small depressions, and in the process disconnecting

hydrologic flow paths.

» Locating impervious surfaces to drain to natural systems - Existing
zones of vegetation, from forested zones to scrub vegetation, are used

Adopted September 11, 2014
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gection 1500 — Structural Best Management Practices

for management of stormwater runoff, often with some sort of
landforming to achieve volume control. The scale of this technique can
vary from microcontrol by redirecting sidewalk and driveway runoff to
adjacent vegetation to conveyance of runoff from larger impervious

surfaces to natural areas on the developme-nt site.

1503.3.6 Maintenance

' Sweep impervious areas regularly to collect loose particles and litter. Wipe up
spills with rags and other absorbent material immediately, but do not hose down
the area to a storm drain. Pervious areas receiving runoff should be cleared

regularly of litter and accumulated sediment.

The purpose of the swale is 19 seilic OULSS diment, which has the %otentiai to-

have urban pollutar i ) ite matter, The Teguired length of |
the sWalg o _setleout harficlla “pollutants is dependent en multiple actors,
inclfdmg velocit e Stormwater, characte I‘i.S%lIGS of the
swale, and length o For the Parking Lot LiL) prograi sizing of

based on minimizing the s
el and flow, velgoities. Xeriscaped o

standard-sizing requirements, -as SNow
)

Runoff from -any impervious areas on a developed site can be directed to
swales, including parking lots, roof tops, parking covers, efc. The swales can
be installed either within the parking lot area or at the perimeter of the site.

1503.4.2 . Water Quality Benefits

Concentrations and loads of the following pollutants are typically reduced by
the LID BMP d scribed in this section:

S s v R A

Sediment

Total Phosphorus
Trace Metals
Hydrocarbons

—

e & o ©

Estimated pollutant removal efficiencies for vegetated landscape swales are
given below. Pollytant removal efficiencies for rock lined or xeriscaped swales

are expected to be lower.

Adopted September 11, 2014 . ;
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section 1500 — Structural Best NMianagement Practices

Polluiént Removal Efficiency
el 188 77%

Total Phosphorus 8%

Total Nitrogen 67%

Trace Metals 83-90%

Source: CASQA New Development and Redevelopment
Handbook, 2003

1503.4.3 Applications

L andscape-swales are typically located in parks, parkways; private-Jandseaped
areas, or in development buffers, and can 5o be used as_pre-reatment

S oo

T areas as an alternative 0 d

1503.4.4 Limitations

The effectiveness of landscape swales is decreased by compacted soils, frozen .
ground conditions, short grass heights, steep slopes, large storm events, high
discharge rates,-high veloelties, and a short runoff contact fime. Landscape
swales also require a sufficient amount of available land area and they may not
be appropriate for industrial sites or lgeations where spills may eccur..In areas
where burrowing animals are abundant, landscape swales may not perform
effectively. Additionally, the infiltration rates ‘of local soils can limit the
application of landscape swales, unless underdrains are installed. Another
possible issue is the formation of mosquito breeding habitat if water does not

drain or infiltrate.

1503.4.5 Design Criteria

Tributary ~ Minimum Swale
Area (ac) Swale Slope Length (ft) " Size of Swalé
9" deep maximum, 6 ftwide attop | 2_
<0.5 <1% 30 average, 4ft wide at top minimum, =

=3 4:1 side slope

9" deep maximum, 6 ft wide attop
0.5-1.0 <1% 40 average, 4ft wide at top minimum,
4:1 side slope e

Adopted September 11, 201 4
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Section 1

500 — Structural Best Management Practices

1503.4.6 .

1503.5

1503.5.1

-]

Minimum _criteria for sizing_landscaped _swales

X,F,-‘i@@e”s. ped surface frea
minimizing, flow velocities and

of sediment. ee==—=
——

_for_parkipg lot BMPs_using

pelow. Sizing was based on

s are provided Deld
oTha Tlow paths to encourage settel

e i e 3 o S AP S

So

treatment as possible. The. mii l.th is 301‘ for tributary areas up 3@ 0.5

BMP swales should be as long as practically feasible o provide as much
yﬁ

The Developer may propose
calculations are submitted.

fMlaihtenance

cpincorporating swales

" to

to use an alternative size swale, if supporting

Remove any sediment or debris build-up when the: depths exceed 3 inches.

Inspect for pools of stan

ding water. At regular intervals, re-grade to restore

design grade and re-vegetate.

Use of heavy equipment for

avoided to minimize seil compac

mewing and removing plants/debris should be
tion. Disturbed areas should be stabilized with

seed and muleh, or rock lining, as necessary.

If a spill occurs and

hazardous materials contaminate soils in the swales, the

affected areas should be removed immediately and disposed of in a manner

that complies with federal and

state regulations. The swale soils and materials

should be replaced as soon as possible.

Depressed Median

Description of Faeility

Medians come in the depres

sed or raised form, or are made flush with the

surface of the carriageways. Only the depressed medians are discussed in this

section.

Adopted September 11, 2014 )
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

ACCEPTED PARKING LOT BNMPs
IN THE LAS VEGAS VALLEY .

it Dokl Massiites Treatment Control | Source Confrol Site Maintenance Code Measures
Measures WMeasures lMeasures

o Site design o Infrastructure s Onsite control to | » Maintenance and = pollution prevention
measlires accept accepissite runoff  |reduce pollutants pollution prevention associated with typical
drainage from and removes from reachingsite  |measure to keep pollutants|parking area
impervious parking  |pollutants prior to design and treatment [from the site designand  |appurtenances and

Usage  |area totrap stormwater Jeaving  |contrel measures treatment control activities, to keep potential
pollutants prierto  [site measures. pollutants from contacting
stormwater leaving stormwater
the site
= Minimize Directly a Sand / Media Filers |+ Proposed use & o Building and Ground a Trash Storage Areas
Connected Impervious | Oil & Water Separator disposal of sorbents Maintenance « Vehicle & Equipment
Areas o Onsite Water Quality |» Proposed waste o Parking Lot Sweeping Washing Areas
o landscape Dralnage  |Basin (no infilration)  [handling & disposal”  [¢ Sidewalk cleaning s Loading Dock Areas
Swale a Minimize Parking
o Depressed Median Requirements
Measures |e Depressed

Landscaping
o Buffer Strip
= Pervious Overflow
Parking (madular
pavers)
= Lower cost than « Compact design « Control measureto  |* Aesthetics » Reduce pollutantsfrom
treatment control allows for installation in|prevent pallutants from|e Pretreatment contral for high potentlal sources
o Fasier construction  {small areas leaving site site Design and Treatment | Low implementation costs
than treatmentcontrol {» Relatively efficient Control « Close.gaps ivexiting

1 it o Lower maintenance  |rernoval of many regulations

H‘mu treatment eontrol {p pllutants of contern
» Easyto incofporate In
mostsite plans
il -| Date

REFERENCE:  MWH p—




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

PARKING LOT BMP DESIGN REQUIREMENTS BY PARKING
LOT CATEGORY

ydrologicand hydraulics
calculations for BMP design.

Parking Lot Category BMP Requirement :mta! Parkl.ng L Example BUIP
; Site Size Size
None specifically required.
Small None <1acre Nat Applicable Developer has the option to install any BIMPs listed in
the Medium or Large Categories.
Depressed medfans
Disconnect at least 75% of Deptessed planter areas
Medium Earll:ii?g lot and contributing Modular pavers
(minor potential S > f=1acre <dacre  |Bufferstrips
impacts on MS4) . Discoririect roof drains
Design based on accepted Develaper has the option to install any BMPs listed in
minimum standards. the Large Category.
Depressed medians
. Depressed planter areas
Provide treatment BMPs for at Modular pavers
f’\\ Heast 75% of parking lot and Buffer strips
4 Ltigi ptrihuting building area. Disconnect roof drains
ajor potentlal =1 - Xeriscaped swales
it:p; mponemm ik for 85t parcantis acre 1acre ok artabis
rm. Provide supporting Retention ponds (if no adverse impacts)

Settling basins
Sand filters
Sand/oi] separators

Revisfon

Date

REFERENCE:

VIVH

Table 1502
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

EEASIBLE LID MEASURES IN THE LAS VEGAS VALLEY NDSR
PROGRAM

LD Specific Measure ! Limitations
Category or Practice

Mirimize overall impervious area

. M'"'T';? d":‘:::iu Direct runoff onto properly
& nnnc. s rer:p ang designed unpaved surfaces
a

Disconnect rooftop drains

Only ouiside Selenium Management Area; Keriscaping only

Depressed medians
“J’N
. B Buffer strips Yeriscaping only
Parking Lot Design
Modular pavers B>
Minimize parking requirements -

Revigion Date

REFERENCE: MIWH Table 1503




BMP SWALE CAPACITY




Project Description

Worksheet BMP Swale Cap&e HY
Flow Element Triangular Char
Method Manning's Forrr

Solve For Discharge

Input Data

Mannings Coeffic 0.033 E

Slope 005000 ft/ft
Depth 0.75 ft i
Left Side Slope 4.00 H:V

Right Side Slope  4.00 H:V

Results

Discharge

Flow Area 2.2 ft?
Wetted Perimi 6.18 ft
Top Width 6.00 ft
Critical Depth 0.55 ft
Critical Slope 0.025361
Velocity 1.62

Velocity Head 0.04
Specific Enerc 0.79
Froude Numb: 047
Flow Type  Subcritical

BMP Swale Capacity

Worksheet for Triangular Channel

q’ '"}"'F ( see Muuu;:,; c«fc.)

é 'wl'o(c, Y:{ 55

3.65 cis @ CAP“;’}

e e MOV ~E Rus|VE

ft
ft

g:\drainage\221095 - brinley schoolisections.fm2
05/03/23 03:05:44 PM  © 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 1



BMP Swale Capacity

Cross Section for Triangular Channel

Project Deseription

Worksheet BMP Swale Caj
Flow Element Triangular Char
Method Manning's Fornr
Solve For Discharge
Section Data

Mannings Coeffic 0.033

Slope 005000 ft/ft

Depth 0.75 ft

Left Side Slope 4,00 H:V
Right Side Slope  4.00 H:V
Discharge 3.65 cfs

H
\

«

0.7

5 ft

V:

5.0\,
H:A

NTS

Project Engineer: Hani Noshi

g:\drainage\221095 - brinley school\sections.fm2 Lochsa Engineering FlowMaster v6.1 [614K]
05/03/23 03:05:52 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



MANNING’S CALCULATION




Manning's Calculation

BRINLEY MIDDLE SCHOOL REPLACEMENT Date: APRIL, 2023
Lochsa Job No. 221095

Calculated By: Chris Blake

From Section 705.4.4 of Hydrologic Criteria and Drainage Design Manual (HCDDM)
Equation 732:

n = 0.0395(D50)*/6

n = Manning's coefficient
D50 = Mean stone size in ft, rock size for which 50% (by weight) of the riprap is smaller

Solve for n: D50= 4.0 inches
—
w—”"’\

n = 0.0395(D50)"1/6

D50= 0.333 ft
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