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CITY OF LASVEGAS DATE: .~ 7 3
INTER-OFFICE MEMORANDUM July 31,2019
TO: FROM: %@/
Land Development Services Jennifer Shinn, P.E—<
Department of Building & Safety Flood Control, Engr.(Associate
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Montecito Offsite Oso Blanca Road SHG
Cross Streets: | NEC of Oso Blanca Road and Deer Springs | KB Home
: , Way

“File'Number:——| F:\Depot\DSMemos\DS5145A.doc - |-Bart Anderson, P.E., DevCo
Parcel Number: | 125-21-299-001 CCRFCD

Zoning Action: | TMP-74639 NDOT

FEMA Flood Zone . | YES NO X
Proposed Storm Drain | YES X NO

HISTORY DATE | DATE |  COMMENTS | REVIEW | FEES PAID
| RECEIVED |REVIEWED | = ' FEES | Payment Trn #

19 Submittal | 5/28/2019 | 6/25/2019 | See Comments Below | $400.00 | 3147347: $400

2" Submittal | 7/10/2019 7/30/2019 $0.00 N/C

TOTAL FEES (LDDRS): | $400.00 o

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

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

must be resubmitted or supplemented including the following:

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

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

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

2. The project proposes to construct facilities and/or increase flows within Nevada Department of
Transportation (NDOT) right-of-way. The engineer must contact NDOT for encroachment permit for
the proposed project.

3. Continue coordination with NDOT Project Engineer for existing utility locations and proposed
relocations within NDOT right-of-way.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves




the right to require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of a project.

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

END OF REMARKS T/R/S:  T19S/R60E/21
JKS AREA  G-20
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Prepared For:
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Las Vegas, NV 89118
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Prepared By:
Slater Hanifan Group, Inc.
5740 S. Arville Street, Suite 216
Las Vegas, Nevada 89118
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July 10, 2019

Jennifer Shinn, P.E.— Senior Engineering Associate
City of Las Vegas Department of Public Works

333 N. Rancho Drive

Las Vegas, Nevada 89106

Subject: Technical Drainage Study for Montecito - Offsite Oso Blanca Road - Addendum

Ms. Shinn:

This letter certifies that all items provided on the Technical Drainage Study for Montecito Offsite
— Oso Blanca Road Addendum submittal CD match the paper version bound into the studly.

Respectfully, Submitted,
IFAN GROUP

key Amadi, P.E., CFM

Project Manager — Flood Control Division

5740 S. Arville Street, Suite




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Montecito - Offsite Oso Blanca Road - TDS Addendum Date: July 2019
Location of Development: a) Descriptive (Cross Streets): North/South:  Oso Blanca Road
East/West: Deer Springs Way
b) Section: 21 Township: 19 South Range: 60 East

c) APN: 125-21-299-001

Name of Owner:  Public Right-of-way/KB Home

Telephone No.: (702) 266-8400 Fax No.: (702) 266-8623 E-mail Address: pchao@kbhome.com

Address: 5795 Badura Ave Ste 180 Las Vegas NV 89118

Contact Person — Name: Stanley Okey Amadi, P.E., CFM Telephone No.:  (702) 284-5300

“E-mail Address:  Samadi@shg-inc.com Fax No.: (702) 284-5399

Firm:  Slater Hanifan Group, A Westwood Team

Address: 5740 S. Arville #216 Las Vegas NV 89118

Type of Land Development/Land Disturbance Process:
Rezoning [ [ Subdivison Map % Clearing and grading Only

E Parcel Map [ | Planned Unit Development Other (Please specify below)

Large Parcel Map [ _[ Building Permit xl | Roadway Improvements

1. Total Owned Land Area: At Site: ~ 52.4 +/- acres Being Developed/Disturbed:  3.28 +/- acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? O Yes* [ No

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? X vYes* [ No
4. Proposed type of development (Residential, Commercial, Etc.): Roadway Improvements

5. Approximate upstream land area which drains to the subject site: 86 +/- acres

6. Has the site drainage been evaluated in the past? B Yes** [0 No if yes, please identify documentation:
TDS for Montecito Storm Drain Infrastructure (DS-5108)

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: ~ To CCRFCD (CN95 000) facility along US95

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

/N
[\
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
s\\ ®, Study.
» P ’
g* STANLEY % *Newly Required Field
5 OKEY mm ; **Review and concurrence of the Clark County Regional Flood Control District is required
Revision Date
‘% EXR 12/31/2020 <
®y aiL s
o’ {§
Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008
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7/10/2019

Ms. Jennifer Shinn, P.E. — Flood Control Engineering Associate
City of Las Vegas Department of Public Works

333 N. Rancho Drive

Las Vegas, Nevada 89106

Subject: Addendum to the Technical Drainage Study for Montecito - Offsite Oso Blanca

Road (DS5145)

Dear Ms. Shinn:

This letter is submitted in response to the comments contained in the June 27, 2019 review
memorandum, regarding the above referenced project. A copy of the City of Las Vegas (CLV)
comment letter has been provided in Appendix A.

The comments in the review memorandum have been individually addressed as follows:

1.

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

When it is applicable, structural calculations of facilities must be approved by the City prior
to submittal to Clark County Regional Flood Control District for their review and concurrence.

Please note that effective March 15, 2019, the CCRFCD adopted new requirements for
drainage study concurrence submittals. Follow the link below for specific guidance.

http://qustfront.ccrfcd.org/L andDeve/LandDev.aspx ;

Response: Acknowledged. A copy of the study and pertinent addendum will be submitted
to CCRFCD for review and concurrence upon receipt of a condition approval from the City of
Las Vegas.

Comment: The project proposed to construct facilities and/or increase flows within Nevada
Department of Transportation (NDOT) right-of-way. The engineer must contact NDOT for
encroachment permit for the propose project;

Response: Noted. The study and improvement plans will be submitted to NDOT for review
and concurrence as well as encroachment permitting for the project.

Comment: Project assumes Montecito Storm Drain Infrastructure is constructed. The
drainage study cannot be conditionally approved prior to the conditional approval of the
Montecito Storm Drain Infrastructure study (DS5108);

, NV 839118 | 702.
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(DS5145)
FJGROUP bl

Response: Acknowledged. Note that the Montecito Storm Drain Infrastructure Study was
conditionally approved by CLV on June 20, 2019.

Comment: Remove references to CIPCP, including Construction Note 12. The City currently
does not allow CIPCP;

Response: Noted. Please refer to the revised plans provided in Appendix F.

Comment: Storm drain manhole required where two or more storm drains converge. Per
NDOT standards, care should be taken to ensure manholes are not located within the normal
vehicle wheel path;

Response: Acknowledged. Note that the portion of the mainline storm drain infrastructure
per DS5108 traversing across Oso Blanca Road near approximate Station 60+75 has been
revised to a 7’x3’ RCB. Thus, the proposed drop inlet laterals will now be connected to the
transition structures which are provided with access manholes. The lateral loss computations
for the drop inlet laterals have been updated to reflect the starting HGL from the referenced
WSPGW for the 7’x3’ RCB. The revised lateral loss computation is included in Appendix C
and the referenced WSPGW model is included in Appendix D.

Comment: Continue coordination with NDOT Project Engineer for existing utility locations
and proposed relocations within NDOW right-of-way;

Response: Acknowledged.

Comment: The FlowMaster sections for OA-S and OA-N do not appear to match Section
Detail D/D-1 (roadside swale). Review and revise accordingly;

Response: Sections OA-S and OA-N were provided for the improved street section just
upstream of the proposed drop inlets (SDDI#1 & SDDI#2). New Swale Section OA-S that
reflects Detail D/D-1 with the roadside swale have been provided in Appendix C.

Comment: Provide FlowMaster sections to demonstrate NDOT design criteria for Roadway
Surfaces, specifically, provide sections downstream of drop inlets where flows bypass the
system and remain in the right-of-way;

Response: Oso Blanca Road adjacent to the site is classified as a frontage road per the
2019 State Maintained Highways of Nevada Descriptions Map. The NDOT Drainage Manual
specifies the minimum design return frequency for frontage roads as the 10-year storm event.
The Drainage Manual also specifies the maximum allowable spread into the adjacent travel
lane to be one-half of the lane width based on the 10-year storm event peak flows. Review
of the prior submittal shows that all the proposed 10-year storm event drop inlet computations
indicate zero bypass flows with the exception of Facilities FD5-S and FD6-S that shows
bypass of 2.5 cfs and 0.5 cfs respectively. Therefore, by inspection, additional hydraulic
cross section downstream of the drop inlets with zero bypass flows are not required to
demonstrate that the NDOT design criteria are satisfied. However, it should be noted that
the street slope utilized at Sections OA (N & S) was 1.80% whereas correct slope adjacent
to the site and the proposed drop inlet(s) Facilities FD5-N & FD5-S is 2.19%. Consequently,

5740S. Arville Street, Suite 216 | Las Vegas, NV 89118 | 702.284.5300 | | westwoodps.com
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the street sections and pertinent inlet capacity calculations have been updated to match the
design street slope on the plans. Note that Facility FD5-S has been upsized from a 7.5-ft
Type CM2 inlet to a 12.5-ft Type CM2 inlet. Therefore, all the southern street and inlet
capacity calculations have been updated to reflect the revised bypass flows from the inlets.
The revised calculation for Facility FD5-S shows the maximum bypass flow of 1.3 cfs. An
additional street Section OA-S downstream of Facility FD5-S with the bypass flow of 1.3 cfs
indicates a flow depth of 0.26-ft and a top width 5.98-ft from the face of curb. Subtracting the
gutter width of 1.50-ft yields a spread of 4.48-ft. The design travel lane width is 11.50-ft per
the approved tentative map. Therefore, the 1.30 cfs bypass flow satisfies the spread criteria
of no more than a travel lane width. Note that the bypass flow from the remainder
downstream inlets (Facilities FD6-S, FD7-S & FD8-S) are all less than 1.30 cfs and will
likewise satisfy the spread criteria. Hence, no additional calculations have been provided to
illustrate that the spread criterium is satisfied downstream of the inlets. Please refer to
Appendix C for the revised hydraulic calculations. Reference excerpts from the NDOT 2019
State Maintained Highways of Nevada Descriptions Map and the Drainage Manual have
been included in Appendix E.

We believe the above responses and revisions provided on the plans have adequately satisfied
your concerns in the subject review memorandum. The revised plan, profile, and detail sheets
adopting the revisions addressed in in this letter have been included in Appendix F. If you have
any questions or require additional information, please do not hesitate to contact our office at
(702) 284-5300.

Respectfully Submitted,

SLATEHR\HANIFAN GROUP A WESTWOOD TEAM

Stanley Okey Amadi, P.E., CFM
Project Manager — Flood Control Division

cc: Mark Failla, P.E., CFM - SHG
Tim Mulrooney, P.E. - SHG
Matt Key, E.l. - SHG

5740 S. Arville Street, Suite 216 | Las Vegas, NV 89118 | 702.284.5300 | | westwoodps.com
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APPENDIX
Appendix A — CLV Comment Letter
Appendix B — Revised Drainage Exhibits
Appendix C — Revised & Additional Hydraulic Calculations
Appendix D — Referenced WSPGW Model
Appendix E — Referenced NDOT Materials

Appendix F — CD of Electronic Files & Revised Improvement Plans

5740 S. Arville Street, Suite 216 | Las Vlegas, NV 89118 | 702.284.5300 | | westwoodps.com






CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

June 27, 2019

TO:

Land Development Services
Department of Building & Safety

FROM:

Jennifer Shinn, P.E.
Flood Control, Engr. A
Department of Public Works

ociate

SUBJECT: | Drainage Study for: COPIES TO:
Montecito Offsite Oso Blanca Road SHG
Cross Streets: | NEC of Oso Blanca Road and Deer Springs | KB Home

File Number:

F:\Depot\DSMemos\DS5145A .doc

Bart Anderson, P.E., DevCo

Parcel Number: | 125-21-299-001 CCRFCD
Zoning Action: | TMP-74639 NDOT
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
15t Submittal 5/28/2019 6/25/2019 See Comments Below $400.00 | 3147347: $400
TOTAL FEES (LDDRS): | $400.00 o~
REMARKS:

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

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

X must be resubmitted or supplemented including the following:

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

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

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

When it is applicable, structural calculations of facilities must be approved by the City prior to
submittal to Clark County Regional Flood Control District for their review and concurrence.

Please note that effective March 15, 2019, the CCRFCD adopted new requirements for drainage
study concurrence submittals. Follow the link below for specific guidance.

http://gustfront.ccrfcd.org/LandDeve/LandDev.aspx

2. The project proposes to construct facilities and/or increase flows within Nevada Department of
Transportation (NDOT) right-of-way. The engineer must contact NDOT for encroachment permit for
the proposed project.

3. Project assumes Montecito Storm Drain Infrastructure is constructed. The drainage study cannot be
conditionally approved prior to the conditional approval of the Montecito Storm Drain Infrastructure
study (DS5108).




. Remove references to CIPCP, including Construction Note 12. The City currently does not allow
CIPCP.

. Storm drain manhole required where two or more storm drains converge. Per NDOT standards, care
should be taken to ensure manholes are not located within the normal vehicle wheel path.

. Continue coordination with NDOT Project Engineer for existing utility locations and proposed
relocations within NDOT right-of-way.

. The FlowMaster sections for OA-S and OA-N does not appear to match Section Detail D/D-1
(roadside swale). Review and revise accordingly.

. Provide FlowMaster sections to demonstrate NDOT design criteria for Roadway Surfaces,
specifically, provide sections downstream of drop inlets where flows bypass the system and remain
in the right-of-way.

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

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

END OF REMARKS T/RIS:  T19S/R60E/21
JKS AREA  G-20
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Worksheet for Swale Section OA-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00 %
Discharge 11.50 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 1.67
0+05.00 0.00
0+10.00 1.70
0+19.00 1.88

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 1.67) (0+10.00, 1.70) 0.025
(0+10.00, 1.70) (0+19.00, 1.88) 0.016
Options
current Kougnness vveignted Paviovskii's Method
Method

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

Results

Normal Depth 1.03 ft
Elevation Range 0.00to 1.88 ft

Flow Area 313 ft2
Wetted Perimeter 6.43 ft
Hydraulic Radius 049 ft
Top Width 6.09 ft
Normal Depth 1.03 ft
Critical Depth 0.99 1t

Bentley Systems, Inc. Haestad Methods Sol@int|€eftewMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 9:18:02 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Swale Section OA-S - 100Yr

Results

Critical Slope 0.01238 ft/ft
Velocity 3.68 ft/s
Velocity Head 021 ft
Specific Energy 1.24 ft
Froude Number 0.90

Flow Type Subcritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 1.03 ft
Critical Depth 099 ft
Channel Slope 1.00 %
Critical Slope 0.01238 ft/ft

Bentley Systems, Inc. Haestad Methods Solientl€eftewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Swale Section OA-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00 %
Normal Depth 1.03
Discharge 11.50 ft¥/s

Cross Section Image
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Worksheet for OA-N - 100Yr

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data
Channel Slope 219 %
Discharge 3.50 ft¥s
Section Definitions
Station (ft) Elevation (ft)
0+23.50 1.01
0+35.50 1.01
0+35.50 0.60
0+57.00 0.17
0+57.00 0.13
0+58.50 0.00
0+58.50 0.48
0+59.00 0.50
Roughness Segment Definitions
Start Station Ending Station
(0+23.50, 1.01) (0+35.50, 0.60)
(0+35.50, 0.60) (0+57.00, 0.13)
(0+57.00, 0.13) (0+59.00, 0.50)
Options
current Koughness vveigntea Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.34 ft
Elevation Range 0.00to 1.01 ft
Flow Area

1.09 {2

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods SolBantl€eftewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OA-N - 100Yr

Results

Wetted Perimeter 10.16 ft
Hydraulic Radius 0.11 ft
Top Width 9.78 ft
Normal Depth 0.34 ft
Critical Depth 0.39 ft
Critical Slope 0.00714 ft/ft
Velocity 3.21 ft/s
Velocity Head 0.16
Specific Energy 0.50 ft
Froude Number 1.69

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps Y
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 034 ft
Critical Depth 039 ft
Channel Slope 219 %
Critical Slope 0.00714 ft/ft

Bentley Systems, Inc. Haestad Methods SolRintl€efitewwMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OA-N - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %

Normal Depth 0.34 ft

Discharge 3.50 ft¥s

Cross Section Image
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Worksheet for OA-N - 10Yr

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Manning Formula
Normal Depth

219 %
2.00 ft¥s

Station (ft) Elevation (ft)
0+23.50 1.01
0+35.50 1.01
0+35.50 0.60
0+57.00 0.17
0+57.00 0.13
0+58.50 0.00
0+58.50 0.48
0+59.00 0.50
Roughness Segment Definitions
Start Station Ending Station
(0+23.50, 1.01) (0+35.50, 0.60)
(0+35.50, 0.60) (0+57.00, 0.13)
(0+57.00, 0.13) (0+59.00, 0.50)

Options

current Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area

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

029 +#
0.00to 1.01 ft
0.70 ft2

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, inc. Haestad Methods SolBtamtl€@efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OA-N - 10Yr

Results

Wetted Perimeter 7.86 ft
Hydraulic Radius 0.09 ft
Top Width 7.52 ft
Normal Depth 0.29 ft
Critical Depth 0.33 ft
Critical Slope 0.00755 ft/ft
Velocity 2.86 ft/s
Velocity Head 0.13 ft
Specific Energy 042 +#
Froude Number 1.65

Flow Type Supercritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.29 ft
Critical Depth 0.33 ft
Channel Slope 219 %
Critical Slope 0.00755 ft/ft

Bentley Systems, Inc. Haestad Methods Solanti®efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OA-N - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Normal Depth 0.29 ft
Discharge 2.00 ft¥/s

Cross Section Image
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Worksheet for OA-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Discharge 11.50 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+23.50, 0.60) 0.016
Options
Lurrent Kougnness weigntea Pavlovskil's Method

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

Results

Normal Depth 0.46 ft
Elevation Range 0.00 to 0.60 ft

Flow Area 274 2
Wetted Perimeter 16.64 ft
Hydraulic Radius 0.16 ft
Top Width 16.13 ft

Bentley Systems, Inc. Haestad Methods SollBantl®efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OA-S - 100Yr

Results

Normal Depth 046 ft
Critical Depth 0.55 ft
Critical Slope 0.00625 ft/ft
Velocity 4.20 ft/s
Velocity Head 027 ft
Specific Energy 074 ft
Froude Number 1.80

Flow Type Supercritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 046 ft
Critical Depth 0.55 ft
Channel Slope 219 %
Critical Slope 0.00625 ft/ft

Bentley Systems, Inc. Haestad Methods Sollentl®efteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OA-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %

Normal Depth 046 ft

Discharge 11.50 ft3/s

Cross Section Image
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Worksheet for OA-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 219 %
Discharge 6.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+23.50, 0.60) 0.016
Options
current Kougnness vveignted Pavlovskii's Method
Method

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

Results

Normal Depth 0.39 ft

Elevation Range 0.00to 0.60 ft

Flow Area 1.66 ft2
Wetted Perimeter 12.78 ft

Hydraulic Radius 0.13 ft

Top Width 12.35 ft

Bentley Systems, Inc. Haestad Methods Sollanti®efiteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OA-S - 10Yr

Results

Normal Depth 039 ft
Critical Depth 045 ft
Critical Slope 0.00673 ft/ft
Velocity 361 ft/s
Velocity Head 0.20 ft
Specific Energy 0.59 ft
Froude Number 1.74

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 1t
Length 0.00 f#t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.39 ft
Critical Depth 045 ft
Channel Slope 219 %
Critical Slope 0.00673 ft/ft

Bentley Systems, Inc. Haestad Methods SolBnl€eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OA-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Normal Depth 0.39 1t
Discharge 6.00 ft%s

Cross Section Image
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Worksheet for OB-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Discharge 540 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+33.50 0.80

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+33.50, 0.80) 0.016
Options
Lurrent Kougnness vveignted Pavlovskii's Method
Method

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

Results

Normal Depth 0.38 ft
Elevation Range 0.00 to 0.80 ft

Flow Area 1.53 2
Wetted Perimeter 1222 ft
Hydraulic Radius 0.12 ft
Top Width 11.80 ft

Bentley Systems, Inc. Haestad Methods Solintl€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OB-S - 100Yr

Results

Normal Depth 0.38 ft
Critical Depth 044 ft
Critical Slope 0.00681 ft/ft
Velocity 3.54 ft/s
Velocity Head 0.19
Specific Energy 057 ft
Froude Number 1.73

Flow Type Supercritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.38 ft
Critical Depth 044 ft
Channel Slope 219 %
Critical Slope 0.00681 ft/ft

Bentley Systems, Inc. Haestad Methods SolBnti®efiteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OB-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Normal Depth 0.38 ft
Discharge 5.40 ft/s

Cross Section Image
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Worksheet for OB-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Discharge 230 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+23.50, 0.60) 0.016
Options
Lurrent rougnness weigntea Pavlovskir's Method

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

Results

Normal Depth 0.30 ft

Elevation Range 0.00 to 0.60 ft

Flow Area 0.78 ft2
Wetted Perimeter 8.40 ft

Hydraulic Radius 0.09 ft

Top Width 8.05 ft
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Worksheet for OB-S - 10Yr

Results

Normal Depth 0.30 ft
Critical Depth 035 ft
Critical Slope 0.00746 ft/ft
Velocity 2.94 ft/s
Velocity Head 0.13
Specific Energy 044 ft
Froude Number 1.66

Flow Type Superecritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.30 ft
Critical Depth 035 ft
Channel Slope 219 %
Critical Slope 0.00746 fi/ft
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Cross Section for OB-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope : 219 %
Normal Depth 0.30 ft
Discharge 230 ft¥s

Cross Section Image
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Worksheet for OC-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 9%
Discharge 4.80 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+23.50, 0.60) 0.016
Options
Lurrent Kougnness vvelgnted Pavlovskii's Method
Method

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

Results

Normal Depth 0.36 ft
Elevation Range 0.00 to 0.60 ft

Flow Area 140 ft2
Wetted Perimeter 11.65 ft
Hydraulic Radius 0.12 ft

Top Width 11.23 f
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Worksheet for OC-S - 100Yr

Results

Normal Depth 0.36 ft
Critical Depth 043 ft
Critical Slope 0.00690 ft/ft
Velocity 3.44 ft/s
Velocity Head 0.18
Specific Energy 0.55 ft
Froude Number ' 1.72

Flow Type Supercritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 it
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.36 ft
Critical Depth 043 ft
Channel Slope 219 %
Critical Slope 0.00690 ft/ft

Bentley Systems, Inc. Haestad Methods SolBanti@eftewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OC-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Normal Depth 0.36 ft
Discharge 4.80 ft¥s

Cross Section Image
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Worksheet for OC-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %

Discharge 1.70 ft%/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.50) (0+02.00, 0.13)
(0+02.00, 0.13) (0+23.50, 0.60)

Options

current Koughness vveighted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.28 +#t

Elevation Range 0.00 to 0.60 ft

Flow Area 0.62 ft2

Wetted Perimeter 7.25 ft

Hydraulic Radius 0.08 ft

Top Width 6.93 ft

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods SolRinti®eftesvMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OC-S - 10Yr

Results

Normal Depth 0.28 ft
Critical Depth 0.32 ft
Critical Slope 0.00766 ft/ft
Velocity 276 fi/s
Velocity Head 0.12 ft
Specific Energy 0.40
Froude Number 1.64

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 1t
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.28 ft
Critical Depth 0.32 ft
Channel Slope 219 %
Critical Slope 0.00766 ft/ft

Bentley Systems, Inc. Haestad Methods Soliintl@efitesMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OC-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Channel Slope 219 %
Normal Depth 0.28 ft
Discharge 1.70 ft¥s

Cross Section Image

0.80
0.70 |
0.60
0.50 L
0.40
0.30
0.20

Elevation

0.10
0.00

-0.10
-0.20

0+00 0+05 0+10  0+15 0420
Station

Bentley Systems, Inc. Haestad Methods Sol@anti®pfitesvMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 8:43:02 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for OD-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 206 %
Discharge 3.80 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+23.50, 0.60) 0.016
Options
Lurrent Kougnness vveignted Pavlovskii's Method
Method

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

Results

Normal Depth 0.35 ft
Elevation Range 0.00 to 0.60 ft

Flow Area 119 f2
Wetted Perimeter 10.67 ft
Hydraulic Radius 0.11 ft

Top Width 10.27

Bentley Systems, Inc. Haestad Methods SoliBanti®efitewMaster V8i (SELECTseries 1) [08.11.01.03)
7/10/2019 8:43:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for OD-S - 100Yr

Results

Normal Depth 035 ft
Critical Depth 040 ft
Critical Slope 0.00709 ft/ft
Velocity 3.19 ft/s
Velocity Head 0.16 ft
Specific Energy 050 ft
Froude Number 1.65

Flow Type Supercritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity ft/s
Normal Depth 035 ft
Critical Depth 040 ft
Channel Slope 206 %
Critical Slope 0.00709 ft/ft

Bentley Systems, Inc. Haestad Methods SolRinti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 8:43:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for OD-S - 100Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 206 %

Normal Depth 0.35 ft

Discharge 3.80 ft¥s

Cross Section Image

0.80
0.70
0.60
0.50
0.40

Elevation
o
8

0.20
0.10
0.00

-0.10
-0.20

0+00 0+05 0+10 0+156 0+20
Station

Bentley Systems, Inc. Haestad Methods Solianti€efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 8:43:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for OD-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Siope 206 %
Discharge 1.20 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 0.50) (0+02.00, 0.13) 0.013
(0+02.00, 0.13) (0+23.50, 0.60) 0.016
Options
current Kougnness vveignted Pavlovskii's Method
Method

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

Results

Normal Depth 0.26 ft
Elevation Range 0.00 to 0.60 ft

Flow Area 047 it?
Wetted Perimeter 6.10 ft
Hydraulic Radius 0.08 ft
Top Width 580 ft

Bentley Systems, Inc. Haestad Methods SolRioti®efitesvMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 8:43:28 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for OD-S - 10Yr

Results

Normal Depth 0.26 ft
Critical Depth 029 ft
Critical Slope 0.00788 ft/ft
Velocity 255 ftis
Velocity Head 0.10 ft
Specific Energy 0.36 ft
Froude Number 1.58

Flow Type Supercritical

GVF Input Data

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

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity ft/s
Normal Depth 026 ft
Critical Depth 0.29 ft
Channel Slope 206 %
Critical Slope 0.00788 ft/ft

Bentley Systems, Inc. Haestad Methods SollBantl€efitewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for OD-S - 10Yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 206 %
Normal Depth 0.26 ft
Discharge 1.20 ft¥s

Cross Section Image

0.80
0.70
0.60

Elevation

0400 0405 0+10 0+15 0+20
Station

Bentley Systems, Inc. Haestad Methods Solmnti€efiteswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for OA-S - 10Yr {D/S of FD5-S (SDDI#1)}

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %

Discharge 1.30 ft¥s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+23.50 0.60

Roughness Segment Definitions

Start Station Ending Station
(0+00.00, 0.50) (0+02.00, 0.13)
(0+02.00, 0.13) (0+23.50, 0.60)

Options

Lurrent Kougnness vveignted Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.26 ft

Elevation Range 0.00 to 0.60 ft

Flow Area 049 ft2

Wetted Perimeter 6.29 ft

Hydraulic Radius 0.08 1t

Top Width 598 ft

Roughness Coefficient

0.013
0.016

Bentley Systems, Inc. Haestad Methods Sol@antl€efitesMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 8:44:01 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for OA-S - 10Yr {D/S of FD5-S (SDDI#1)}

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

7/10/2019 8:44:01 AM

Supercritical

Bentley Systems, Inc. Haestad Methods SolRantl©eftesvMaster V8i (SELECTseries 1) [08.11.01.03]

0.26
0.30
0.00782
264
o.M
0.37
1.62

0.00
0.00

0.00

0.00
Infinity
Infinity

0.26

0.30

219

0.00782

ft
ft

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Cross Section for OA-S - 10Yr {D/S of FD5-S (SDDI#1)}

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 219 %
Normal Depth 0.26 ft
Discharge 1.30 ft¥s

Cross Section Image

0.80
0.70
0.60 |
0.50 L
0.40
0.30
0.20

Elevation

0.10
0.00
-0.10
-0.20

0+00 0+05 0+10 0+15 0420
Station

Bentley Systems, Inc. Haestad Methods SolRantl®eRtesvMaster V8i (SELECTseries 1) [08.11.01.03]
7/10/2019 8:44:06 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



| I |
Curb Inlet Sizing Computation G Ei S'AATER
|Project Name & Number: B !{'B_I_-!! 805.006 Montecito Oso Blanca Road - }; - J 6 gR{\O“S'éN
Date: 7/10/2019 il =
By: J.Rocha ' 3P
|Notes:
Facility ID: Facility FD5-North 2
Source of Flow: Q100 (Ult):{(1/2)*OSO(A) i
- Q10 (Ult):|(1/2)*OSO(A)
Inlet Type: Type.CM2i(Continuous:Grade)s: dar i e T e i
Inlet Length: 7.5+t
Number of Grates 2
Input: Variable: Q100 (Ult):: Q10 (Ult):
Street Flow (cfs) Q 35 F 0
Longitudinal Slope (ft/ft) S, 0.0219 b
Manning's Coefficient n ~_0.016
Street Flow Velocity (fps) \ 3.21 2.86
Street Flow Depth (ft) D 0.34 0.29
Street Cross Slope (ft/ft) Sx 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 2.0
Length of Grate (ft) Ly 5.0
Length of Curb Opening (ft) L g 50
Clogging Factor - Grate (%) CFq i 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lo 2.5
Effective Curb Opening Length (ft) Lo 3.75
Output (Grate): Equation: Output (Grate):
T R; - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00 1 1.00
2|V, - Splash Over Velocity (fps) Vi=p+qQ*Lg-r'Le"2+sy* L3 ; where 6.58
p=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)
'IE - Grate Flow Ratio Frontal Flow/Side Flow 0.40 0.52
?/Q,, - Frontal Flow (cfs) Qu = Q[1-(1-(W/M)**] 1.39 1.05
'lQ, - Side Flow (cfs) Q, = Q-Qw 2.1 1.0
T - Side Flow Spread (ft) (D-Dg)/S, o 8.67 6.17
'IR - Side Flow Factor 1/(14(0.15° V' 8)/(8," s> ) 0.12 0.14 _
N Qg - Intercepted Flow (cfs) (R{"E+Rs*(1-E))*Q 1.6 1.2
|Output (Curb): Equation: Output (Curb):
11Se - Equivalent Cross Slope (ft/ft) Se+SyE 0.064 0.078
Qs - Remaining Flow After Grate Interception Q-Qg ) 1.857 J 0.815
Sq - Gutter Cross Slope (ft/ft) DyW 0.111
1|y - Effective Interception Length (ft) 0.60°Q,0 25 0% (1/n*S,)0° 15.35 9.64
'/Q, - Intercepted Flow (cfs) (1-(1-Leo/L) "9)*Qex 0.7 |
or Qq if Ly is less than L,
Output (Combination): Equation: Q100 (Ult): Q10 (Uit):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 24 |
Bypass Flow (cfs) | Street Flow - Total Intercepted Flow 1.1 0 |

Formula referenced from the CCRFCD Manual

Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)

Ii
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Curb Inlet SizingComputatibn

|
SLATER

Project Name & Number: '|KBH1805.006 Montecito Oso Blanca Road \?D . . ggg;lﬁﬁN
Date: 7/10/2019 el
By: J. Rocha a|mmmmd o
Notes: _ s l E
Facility ID: Facility FD5-South |
|Source of Flow: Q100 (Ulty:INWBB1-4(B) + (1/2)*0SO(A)
______ Q10 (Ult):|(1/2)*OSO(A) T i
Inlet Type: Type CM2 (Continuous Grade) = e
Inlet Length: 126t e
Number of Grates 4
Input: Variable: @100 (Uit): Q10 (UIt):
Street Flow (cfs) Q e )
Longitudinal Slope (ft/ft) S, 0.0180 Rl
Manning's Coefficient n_ 0016
| Street Flow Velocity (fps) v 24120 3.61
Street Flow Depth (ft) D 0.46 0.39
Street Cross Slope (ft/ft) Sy 0.02
Grate Width (ft) w 1.5
|Grate Depression (in) Dy 2.0
Length of Grate (ft) Ly 10.0
Length of Curb Opening (ft) L 12.50
Clogging Factor - Grate (%) CFg 50%
Clogging Factor - Curb (%) CF, 50%
Effective Grate Length (ft) Lge 5.0
Effective Curb Opening Length (ft) Lee 6.25
_|Output (Grate): Equation: Output (Grate):
'R - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00 [ 1.00
2|V, - Splash Over Velocity (fps) Vi=p+q*Lg-rLye"2+8y*Lg "3 ; where 10.55
p=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)
'|E - Grate Flow Ratio Frontal Flow/Side Fiow 0.25 0.32
2lQ,, - Frontal Flow (cfs) Q, = QU1-(1-WM)>7 2.88 1.92
'|Q, - Side Flow (cfs) Q, = Q-Qw 8.6 4.1
T - Side Flow Spread (ft) (D-Dg)/S, 14.67 11.17
'R, - Side Flow Factor 1/(1+(0.15*V'3)/(S,"Lge>%) 0.29 0.35
'|Qg; - Intercepted Flow (cfs) (RPE+RS(1-E)"Q 5.4 3355
Output (Curb): E_quatior{: Output (Curb)r: _
1|/Se - Equivalent Cross Slope (ft/ft) S+S,°E 0.048 0.056
Qs - Remaining Flow After Grate Interception Q-Qy 6.123 [ 2.658
S, - Gutter Cross Slope (ft/ft) Dy/W 0.111
1| Lt - Effective Interception Length (ft) 0.60* sto_ﬂ* 0% (1n* Se)“ 28.52 18.36
'Q,i- Intercepted Flow (cfs) (-0l Qe 22 1.4
or Qi if Ly is less than Lg
Output (Combination): |Equation: Q100 (Ult): Q10 (UIt):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 7.6
Bypass Flow (cfs) Street Flow - Total Intercepted Flow 3.9

IZ

Formula referenced from the CCRFCD Manual

Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)
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Source of Flow:

'Curb Inlet Sizing Computation C} i] EfiAN-I;Eﬂ?N
Project Name & Number: KBH1805.006 Montecito Oso Bl Road -
Da_ul;{ lame & Number _”10,2019 ontecito Oso Blanca Roa - [ GROUP
By: J. Rocha 2 Wwetwood) team
Notes:
Facility 1D: Facility FD6-South

Q100 (UH):

FD5-S BYPASS + (1/2)*0SO(B)

Q10 (Ult):

FD5-S BYPASS + (1/2)*0SO(B)

Inlet Type:
Inlet Length:
Number of Grates

|Input:

Street Flow (cfs)
Longitudinal Slope (ft/ft)
Manning's Coefficient
Street Flow Velocity (fps)
Street Flow Depth (ft)
Street Cross Slope (ft/ﬂ)
Grate Width (ft)

Grate Depression (in)
Length of Grate (ft) )
Length of VCurb Opening (ft)
Clogging Factor - Grate (%)
Clogging Factor - Curb (%)

" |Effective Grate Length (ft) l
Effective Curb Opening Length (ft)

| Output (Grate):
IR - :
2|V, - Splash Over Velocity (fps)

Frontal Flow Factor

E Grate Flow Ratio

Q - Frontal Flow (cfs)
Q, - Side Flow (cfs)

T - Side Flow Spread (ft)

i R Side Flow Factor
Qyi - Intercepted Flow (cfs)

Output (Curb):
S, - Equivalent Cross Slope (ft/ft)

S, - Gutter Cross Slope (ft/ft)
L, - Effective Interception Length (ft)

Intercepted Flow (cfs)

Output (Combination):

Total Iﬁterceptgd F]ow (cfs__)

|Bypass Flow (cfs)

Type CM2 (Continuous Grade)

5.-ft

1

Qs,( Remalnlng Flow After Grate Interception

QrreEpo<so0

|variable:

CF
CF

Lee
Lee

Equation:
1-0.09%(V-V,) if V>V,; else Frontal Flow Factor=1
Vi=p+q*Lg-r'Le2+sy" Ly "3 ; where
p=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)
Frontal Flow/Side Flow
Q = Q[1-(1-(WM)**]
Q; = Q-Qw
(D-Dg)/Sy
1/(14(0.15*V B/(S "Ly, 2%))
(R'E+R¢*(1-E))*Q

quqtion:

S+S;'E

Q'Qgi .

DyW

0. 60*0 042«8 030.(1/’.'.8 )06
a-- LCJLo“)'osx

or Qq if Ly is less than L,

Eﬂuation:

Intercepted (Grate) + Intercepted (Curb)

| Street Flow - Total Intercepted Flow

Q100 (Uit): Q10 (UIt):

54 |
0.0219
0.016

2.3

294
_ 030

3.54
0.38

0.02
1.5
2.0
250

500
50%
50%
13
2.50

Output (Grate):
1.00 1.00
4.61

0.33
1.80
3.6
10.67
002 |
1.9

0.49
114
1.2
6. 67
0.03

1.2
Output (Curb):
0.057 0.075

352 | 1128
0.111

21.58
0.7

11.36
04 |

Q10 (Uit):
1.6 | |

0.7

| @100 (UI):

2.6

2.8

~_Formula referenced from the CCRFCD Manual

Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)
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Curb Inlet Sizing Computatidn

I
SLATER

gl |
oy |

Project Name & Number: KBH1805.006 Montecito Oso Blanca Road 9 - h E/F\{fgﬁéN

Date: 7/10/2019 g bt athes

By: J. Rocha

Notes: N

Facility ID: Facility FD7-South T =
|Source of Flow: Q100 (Uit):|FD6-S BYPASS + (1/2)*0SO(C)

) Q10 (Ult):|FD6-S BYPASS + (1/2)*OSO(C) 2

Inlet Type: Type CM2 (Continuous Grade)

Inlet Length: 7.5t

|Number of Grates 128 ]
|Input: Variable: Q100 (Ult): Q10 (Uh):

Street Flow (cfs) Q A i

Longltudlnal Slope (ft/ft) S, 0.0219

Manning's Coefficient n 0.016

Street Flow Velocity (fps) \ 3.44 2.76

Street Flow Depth (ft) D 0.36 0.28

Street Cross Slope (ft/ft) Sx 0.02

Grate Width (ft) w 1.5

Grate Depression (in) Dy 2.0

Length of Grate (ft) Ly 5.0 |

Length of Curb Opening (ft) Lc 7.50

Clogglng Factor Grate (%) CFy 50%

|Clogging Factor - Curb (%) CF, 50%

Effective Grate Length (ft) Loe 2.5

Effective Curb Opening Length (ft) Lee 3.75

Output (Grate): Equation: ] Output (Grate):
R, - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00 l 1.00
2V, - Splash Over Velocity (fps) Vy=p+q*Lg-r'Lge"2+5y*Ly 3 ; where 6.58

p=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)

TIE - Grate Flow Ratio Frontal Flow/Side Flow 0.36 0.56
2Q,, - Frontal Flow (cfs) Q,, = Q[1-(1-(W/T)>" 1.74 0.95
Tlq, - Side Flow (cfs) Q= Q-Qw 3.1 0.7

T - Side Flow Spread (ft) (D- Dg)/S 9.67 5.67
'R, - Side Flow Factor H(1+(0.15°V /(S Lg> ) 011 | o015
'|Qgi - Intercepted Flow (cfs) (RPE+Rs"(1-E)"Q 2.1 BE

butput (Curb): Equation: Output (Curb):
11Se - Equivalent Cross Slope (ft/ft) S, E 0.060 0.082

Qs - Remaining Flow After Grate Interception Q-Qy 2735 | 0.636

g - Gutter Cross Slope (Fr/ft) Dy/W 0.111
1|Ly - Effective Interception Length (ft) 0.60%Q 2 #2+5 0% (1n*S)° 18.76 8.44
Q- Intercepted Flow (cfs) (- L/L) ™) Qg 0.9 A

or Qg if Ly is less than L,

Output (Combination): Equation: Q100 (Ult): Q10 (Ult):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) P '3_0 1.5

Bypass Flow (_cfs) Street Flow - Total Intercepted Flow | 18 0.2

r Formula referenced from the CCRFCD Manual
2

Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)
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Curb Inlet Sizing Computation

Project Name & Number:

|KBH1805.006 Montecito Oso Blanca Road

SLATER
HANIFAN—

-G

Date: 7 0/2019 GROUP
By: J. Rocha sl
Notes: ' 0 N
Facility ID: Facility FD8-South %
Source of Flow: Q100 (Ult):|FD7-S BYPASS + (1/2)*OSO(D) :
| Q10 (UIt):|FD7-S BYPASS + (1/2)*0S0O(D) f
Inlet Type: Type CM2 (Continuous Grade)
Inlet Length: 12.5-ft
Number of Grates 4 e
Input: Variable: Q100 (Uit): Q10 (Ult):
|Street Flow (cfs) Q 38 0 R
Longitudinal Slope (ft/ft) S, 0.0206
Manning's Coefficient n 0.016
Street Flow Velocnty (fps) \ 3.19 2.55
» Street Flow Depth (ft) D 0.35 0.26
Street Cross Slope (ft/ft) Sx 0.02
Grate Width (ft) w 1.5
Grate Depression (in) Dy 20
Length of Grate (ft) Ly 10.0
Length of Curb Opening (ft) Le 12,50 =
Clogging Factor - Grate (%) CF, 50%
Clogging Factor - Curb (%) CF, 50%
|Effective Grate Length (ft) Lge 5.0
Effective Curb Opening Length (ft) Leo 6.25
B Output (Grate): Equation: Output (Grate):
'IR; - Frontal Flow Factor 1-0.09*(V-V,) if V>V,; else Frontal Flow Factor=1 1.00 [ 1.00
H V - Splash Over Velocity (fps) Vi=p+q*Lg-rLy"2+8y*Lo "3 ; where 10.55
p=0.30,q=4.85,r=1.31,sy=0.15 (for Vane Grate)
| '|E - Grate Flow Ratio Frontal Flow/Side Flow 0.38 0.64
?lQ,, - Frontal Flow (cfs) Q, = Q[1-(1-(W/m)*¥] 144 0.77
', - Side Flow (cfs) 1Q,=Q-Qw 24 0.4
T - Side Flow Spread (ft) (D-Dg)/S, 9.17 4.67
7R, - Side Flow Factor 1/(1+(0.15*V8/(S,"Lge>%) 0.40 0.50
TlQy - Intercepted Flow (cfs) (RE+R*(1-E))"Q 24 10 ]
Output (Curb): Equation: Output (Curb):
1/Se - Equivalent Cross Slope (ft/ft) SuS,E 0.062 0.092
Q, - Remaining Flow After Grate Interception Q-Qq 1.413 I 0.213
S Gutter Cross Slope (ft/ft) DyW 0.111
4| Lt - Effective Interception Length (ft) 0.60*Q, 042+, 0% (1n* S,,)°'° 13.70 4.90
'Qq - Intercepted Flow (cfs) (1-(1-Leo/L) )" Qqy 0.9 02 |
or Qg if Ly is less than L,
Output (Combination): Equation: Q100 (UIt): Q10 (Uit):
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 3.3 1.2
Bypass Flow (cfs) | Street Flow - Total Intercepted Flow 0.5 0 |

£

Formula referenced from the CCRFCD Manual

Formula referenced from FHWA Urban Drainage Design Manual (HEC-22)
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