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1. INTRODUCTION

This preliminary drainage report has been prepared in support of the preliminary 30% design
submittal for the Fenton Parkway Bridge development (the Project), which is located in the City
of San Diego, California. The purpose of this report is to determine the hydrologic impact, if any,
to the existing storm drain facilities or natural drainage, and to provide peak 100-year discharge

values for the project.

The drainage analysis presented herein reflects a preliminary 30% design level-of-effort, which
includes peak 100-year storm event hydrologic analyses using preliminary grades. Hydraulic
analyses for inlets, pipe sizes and inverts, and HGL’s will be provided during final engineering.
Therefore, the purpose of this report submittal is to acquire from the City of San Diego: 1) concept
approval of the proposed storm drain layout, 2) approval of the methodology used in the evaluation
of the project storm drain system hydrology, and 3) identification of critical path drainage issues

that need to be addressed during final engineering.

The Fenton Parkway Bridge Project is a bridge proposed to connect Fenton Parkway, which
currently terminates north of the river channel, with Camino del Rio North, south of the river
channel. The Fenton Parkway bridge (bridge) would span the San Diego River (river) in the
Mission Valley community of the City of San Diego (City). The proposed bridge will be
constructed on real property owned by the City of San Diego and upon the completion of

construction, the City of San Diego will own, operate, and maintain the proposed bridge.

The proposed bridge is located in the northeast portion of the Mission Valley Community, in the

central portion of the City of San Diego metropolitan area.

The vicinity map is shown in Figure 1.
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Figure 1: Vicinity Map

Treatment of onsite storm water of the buildings prior to discharging into the downstream systems
will be facilitated by a single biofiltration basin and a modular wetland unit. For a detailed
discussion of the project’s stormwater quality BMPs, refer to the Preliminary Stormwater Quality
Management Plan (SWQMP) report. The final post-construction BMP design will be provided

during final engineering.

This project is subject to the Clean Water Act (CWA) Sections 401 and 404 since there will be
filling of material into an existing riparian streambed which converges with the San Diego River.
Drainage from an existing storm drain system along Fenton Parkway and Mission City Parkway

discharge into this streambed.
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The project’s storm drain system will discharge into the San Diego River. Refer to the FEMA Firm
Panel in Appendix 1. FEMA shaded Zone AE and Zone X areas exist along the boundary of the

project improvements.

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

The following sections provide descriptions of the existing and proposed drainage patterns and

improvements for the project.

2.1 Existing Drainage Patterns

There are two discharge locations for this project’s drainage which are an existing 8'x7' reinforced
concrete box (RCB) which transitions into a 96" reinforced concrete pipe (RCP) on Fenton
Parkway that outfalls at the riprap lined streambed. On the the Mission City Parkway side of the

San Diego River, the main line is a 54" RCP storm drain that outfall directly into the river.

Runon from Fenton Parkway is as follows:

Within Fenton Parkway, there are two storm drain laterals that connect to the RCB, an 18" RCP
and a 36" RCP. Each lateral conveys drainage from a Type A-1 sag inlet. Both laterals have
drainage connections that connect to the back of the inlets. In addition to the street drainage, the
18" RCP lateral conveys drainage from the Del Rio apartment complex and the 36" RCP conveys
drainage from the Mission Valley Library and the IKEA loading dock entryway (Northside Drive).
Furthermore, two modular wetland units collect runon at the intersection of River Park Road and
half of Fenton Parkway which connect to the existing 96” RCP storm drain. Fenton Parkway is a
crowned road, thus, at the intersection, the other half of the road drains down River Park Road to

an existing Biofitration Basin. (See Appendix 4 for more information).

Runon from Mission City Parkway is as follows:

There is an existing high point from the existing bridge south of Mission City Parkway. Mission

City Parkway is crowned. One side of the road drains to an existing curb inlet that connects into
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an existing 54” RCP storm drain. The other side of the crowned street flows into the intersection
of Camino Del Rio North and Mission City Parkway. Water then enters a 54" RCP system that

discharges into the San Diego River.

The pre-project conditions for the Fenton Bridge project are represented by the post-project
conditions of the Fenton proposed SDSU MISSION VALLEY- FENTON PARKWAY
EXTENSION project, which extended Fenton Parkway through the trolley crossing per Public
Improvement Plan (PRJ #1040531, DWG#100044-D). For further information about that project,
refer to the previous approved drainage study for that project prepared by Project Design
Consultants and dated November 15, 2022.

2.2 Proposed Drainage Improvements

The proposed drainage patterns will mimic the existing conditions with exception of more area
included due to the addition of the Fenton Parkway Bridge. Under proposed conditions, the
proposed bridge has a highpoint near the southern end. Therefore, runoff will be collected on both

Mission City Parkway and Fenton Parkway.

Fenton Parkway bridge runoff will mimic the same path of travel with the exception of runoff
draining to a biofiltration basin before entering the 96 RCP pipe that will be extended to drain

closer to the river.

Mission City Parkway runoff will mimic the existing drainage patterns with the exception of an
additional inlet that will be added to the western side of the crowned street. Runoff will then be
treated in a proposed modular wetland system before entering the existing 54 RCP storm drain

that will be relocated west of the proposed bridge.

The bridge will include deck drains to collect flows on the bridge to minimize gutter flow, but for
this drainage study they are deemed insignificant in terms of high flows and due to potential inlet
clogging. The proposed gutter flows on the bridge will comply with the City of San Diego flow

depth requirements even without deck drains.
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3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS
3.1 Hydrology Criteria

Table 1 summarizes the key assumptions and criteria used for the hydrologic modeling. See Table

1 below.

Table 1: Hydrology Criteria

Proposed Hydrology: 100-year storm frequency

Soil Type: Hydrologic Soil Group D

Land Use / Runoff Coefficients: Based on criteria presented in the 2017 City of San Diego
Drainage Design Manual.

Rainfall intensity: Based on intensity duration frequency relationships
presented in the 2017 City of San Diego Drainage Design
Manual

3.2 Hydrologic Methodology

Hydrology calculations were completed for proposed conditions accounting for all areas draining
to the onsite storm drain systems. Drainage areas were defined from existing and proposed
topographic maps of the area. Hydrologic analysis was completed utilizing the Rational Method,
outlined in the 2017 City of San Diego Drainage Design Manual. The goal of the Rational Method
analysis was to determine the peak 100-year flow rates for the storm drain pipes by developing a
node link model of the contributing drainage area and applying the intensity-duration-frequency

(IDF) curve to the areas. See Appendix 1 for the City of San Diego IDF curve.

The project drainage areas are represented with two overall systems draining to the same ultimate
outfall area of concern. For the proposed condition, System 1000 represents the project site
conveyed to the proposed Biofiltration Basin and System 2000 represents the project site conveyed
to the east. (See Exhibits in Appendix 3 for details). Both systems discharge into the San Diego

River.
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Existing conditions calculations are not included in this report because they are unnecessary in

terms of comparison. Comparison is not needed for this project because all runoff still mimics the

existing condition of draining into the San Diego River. Thus;-any-minor-inerease-of flowin-the

It is essential to understand that the project outfalls are located in the floodplain for the San Diego

River. The runoff from the proposed Fenton Parkway Bridge is negligible in size when compared

to the flow of the San Diego River. The 100-year San Diego River flow is 36,000 cfs, whereas the

areas analyzed in the onsite drainage study total only 8.3 cfs. Thus, any minor increases in flow

due to the increase in imperviousness of the proposed bridge are deemed negligible.

Additionally. diversion is not a relevant design constraint, and 100-year detention is not warranted

due to the location of the site within the larger San Diego River Watershed. The bridge outfalls are

in the floodplain, therefore the option of providing 100-year detention is not relevant because of

the high existing tailwater condition. Thus, an existing condition study is not needed.

Rather, for practical purposes, the proposed condition storm drain design will be designed to

handle peak flow capacity without causing detrimental downstream effects. Both outfalls will be

designed (pipe and riprap) to handle proposed flows.

City of San Diego Drainage Design Manual runoff coefficients, based on land use and anticipated

imperviousness for each subarea, were assigned for each drainage sub-basin within CivilD.

3.3  Description of Hydrologic Modeling Software

The Civil-D Rational Method Program was used to perform the Rational Method hydrologic
calculations. This section provides a brief explanation of the computational procedure used in the

computer model.

The Civil-D Modified Rational Method Hydrology Program is a computer-aided design program
where the user develops a node link model of the watershed. Developing independent node link
models for each interior watershed and linking these sub-models together at confluence points
creates the node link model. The intensity-duration-frequency relationships are applied to each of

the drainage areas in the model to get the peak flow rates at each point of interest.
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34 Hydrology Results

The Rational Method was used to determine the peak 100-year storm flow rates for the design of
the proposed onsite storm drain system. Table 2 below summarizes the Rational Method results
for the proposed condition.

Table 2: Hydrology Results

PROPOSED CONDITION
SYSTEM AREA Q100 TC
(ac) (cfs) (min)
1000 1.4 3.5 11.2
2000 1.4 4.8 8.6
TOTAL 2.8 8.3 19.8

4. HYDRAULIC ANALYSIS

Hydraulic analyses provided during final engineering will include inlet sizing, HGL determination,

spread calculations and riprap sizing.

S. CONCLUSION

This drainage report supports the preliminary 30% design for the proposed Fenton Parkway Bridge
development. This report was prepared to provide peak 100-year design flows for the project. The
drainage system will be designed appropriately to accommodate the peak-flow conditions for the

site.
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD

Table A-1. Runoff Coefficients for Rational Method

Runoff Coefficient (C)
Land Use -
Soil Type @
Residential:
Single Family 0.55
Multi-Units 0.70
Mobile Homes 0.65
Rural (lots greater than 1/ acre) 0.45

Commercial ®

80% Impervious 0.85

Industrial @

90% Impervious 0.95

Note:

O Type D soil to be used for all areas.

@) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider
commertcial property on D soil.

Actual imperviousness = 50%
Tabulated imperviousness = 80%
RevisedC = (50/80)x0.85 = 0.53

The values in Table A-1 are typical for urban areas. However, if the basin contains rural or
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to
be permanent, the appropriate value should be selected based upon the soil and cover and
approved by the City.

A.1.3. Rainfall Intensity

The rainfall intensity (1) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a
selected storm frequency. Once a particular storm frequency has been selected for design and
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).

A-3  The City of San Diego | Drainage Design Manual | January 2017 Edition SDJ



APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD
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Figure A-1. Intensity-Duration-Frequency Design Chart
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or have been i users are to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables
contained within the Flood Insurance Study (FIS) report that accompanies this FIRM.
Users should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of ion and/or floodplain

Coastal Base Flood Elevations (BFEs) shown on this map apply only landward of
0.0 North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM should
be aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
and/or floodplain management purposes when they are higher than the elevations
'shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to Section 2.4 "Flood Protection Measures” of the Flood
Insurance Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) Zone 11. The horizontal datum was NAD83, GRS1980 spheroid.
Differences in datum, spheroid, projection or UTM zones used in the production of
FIRMs for adjacent jurisdictions may result in slight positional differences in map
features across jurisdicti ies. These di do ot affect the accuracy
of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum of
1988. These flood elevations must be compared to structure and ground elevations
referenced to the same vertical datum. For information regarding conversion
between the National Geodetic Vertical Datum of 1929 and the North American
Vertical Datum of 1988, visit the National Geodetic Survey website at
hitp://www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services

NOAA, N/NGS12

National Geodetic Survey

SSMC-3, #9202

1315 East-West Highway

Silver Spring, Maryland 20910-3282
(301) 713-3242

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713-3242 or visit its website at http://www.ngs.noaa.gov/.

Base map information shown on this FIRM was provided in digital format by the
USDA National Agriculture Imagery Program (NAIP). this information was
photogrammetrically compiled at a scale of 1:24,000 from aerial photography dated
2009.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains and
floodways that were transferred from the previous FIRM may have been adjusted to
conform to these new stream channel configurations. As a result, the Flood Profiles
and Floodway Data tables in the Flood Insurance Study report (which contains
authoritative hydraulic data) may reflect stream channel distances that differ from
what is shown on this map.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact the FEMA Map Service Center at 1-877-FEMA MAP (1-877-336-2627) for
information on available products associated with this FIRM. Available products may
include previously issued Letters of Map Change, a Flood Insurance Study report,
and/or digital versions of this map. The FEMA Map Service Center may also be
reached by Fax at 1-800-358-9620 and its website at http://msc.fema.gov/.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www fema.qov/business/nfip/.

The “profile base lines” depicted on this map represent the hydraulic modeling
baselines that match the flood profiles in the FIS report. As a result of improved
topographic data, the “profile base line, in some cases, may deviate significantly
from the channel centerline or appear outside the SFHA.

Provionally Accredited Levee Notes to Users: Check with your local community to
obtain more information, such s the estimated level of protection provided (which may
exceed the 1-pe; I-chance level) and Action Plan, on the levee
systems(s) shown as providing protection for areas on this panel. To maintain
accreditation, the levee owner or community is required to submit the data and
documentation necessary to comply with Section 65.10 of the NFIP regulations by May
16, 2012. If the community or owner does not provide the necessary data and
documentation or if the data and documentation provided indicate the levee system
does not comply with Section 65.10 requirements, FEMA wil revise the flood hazard
and risk information for this area to reflect de-accreditation of the levee system. To
mitigate flood risk in residual risk areas, property owners and residents are encouraged
to consider flood insurance and floodproofing or other protective measures. For more
information on flood insurance, interested parties should visit the FEMA Website at
hitp:/www.fema.govibusiness/nfip/indes/shtm
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APPENDIX 2

Proposed Conditions Rational Method Computer OQutput



FENTON PARKWAY BRIDGE FENTON PARKWAY BRIDGE

San Diego County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2003 Version 6.3

Rational method hydrology program based on Process from Point/Station 1001.000 to Point/Station 1002.000
San Diego County Flood Control Division 1985 hydrology manual **** TRREGULAR CHANNEL FLOW TRAVEL TIME *¥**
Rational Hydrology Study Date: 05/17/23
------------------------------------------------------------------------ Estimated mean flow rate at midpoint of channel = 0.813(CFS)
4497 FENTON BRIDGE Depth of flow = ©0.110(Ft.), Average velocity = 1.354(Ft/s)
SYSTEM 1000 *xkkxkx Trregular Channel Data d¥k¥kkkkiokx
PROPOSED CONDITIONS e e e e e e e e e e e e e e e e e e e e e mmmm—mme——e—as
FILE: 1000P100 Information entered for subchannel number 1 :
------------------------------------------------------------------------ Point number ‘X' coordinate 'Y' coordinate
Fokokdok ok kok Hydrology Study Control Information ¥k¥ikikxk 1 0.00 3.35
2 1.00 3.35
------------------------------------------------------------------------ 3 1.00 0.68
4 13.00 0.50
5 13.17 0.00
Program License Serial Number 4049 6 29.00 0.16
Manning's 'N' friction factor = ©.015
Rational hydrology study storm event year is 100.0 Sub-Channel flow = 0.813(CFS)
English (in-1b) input data Units used ' ' flow top width = 10.918(Ft.)
English (in) rainfall data used ' ' velocity= 1.354(Ft/s)
' ' area = 0.600(Sq.Ft)
Standard intensity of Appendix I-B used for year and ' ' Froude number = 1.018
Elevation @ - 1500 feet
Factor (to multiply * intensity) = 1.000 Upstream point elevation = 65.450(Ft.)
Only used if inside City of San Diego Downstream point elevation = 61.840(Ft.)
San Diego hydrology manual 'C' values used Flow length = 400.000(Ft.)
Runoff coefficients by rational method Travel time = 4.92 min.
Time of concentration = 9.92 min.
Depth of flow = ©.110(Ft.)
Average velocity =  1.354(Ft/s)
Total irregular channel flow = 0.813(CFS)
Irregular channel normal depth above invert elev. = 0.110(Ft.)
Process from Point/Station 1000.000 to Point/Station 1001.000 Average velocity of channel(s) = 1.354(Ft/s)
**k* TNITIAL AREA EVALUATION **%¥*
Sub-Channel No. 1 Critical depth = 0.110(Ft.)
Decimal fraction soil group A = 0.000 ' ' ' Critical flow top width = 10.955(Ft.)
Decimal fraction soil group B = ©.000 ' ' ' Critical flow velocity= 1.345(Ft/s)
Decimal fraction soil group C = 0.000 ' ' ' Critical flow area = 0.604(Sq.Ft)
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type 1 Adding area flow to channel
Initial subarea flow distance = 97.000(Ft.) Decimal fraction soil group A = 0.000
Highest elevation = 66.390(Ft.) Decimal fraction soil group B = 0.000
Lowest elevation =  65.450(Ft.) Decimal fraction soil group C = 0.000
Elevation difference = 0.940(Ft.) Decimal fraction soil group D = 1.000
Time of concentration calculated by the urban [INDUSTRIAL area type 1
areas overland flow method (App X-C) = 2.69 min. Rainfall intensity = 3.384(In/Hr) for a 100.0 year storm
TC = [1.8*(1.1-C)*distance(Ft.)"~.5)/(% slope~(1/3)] Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
TC = [1.8%(1.1-0.9508)*( 97.000~.5)/( 0.9697(1/3)]= 2.69 Subarea runoff = 0.868(CFS) for 0.270(Ac.)
Setting time of concentration to 5 minutes Total runoff = 1.118(CFS) Total area = 0.33(Ac.)
Rainfall intensity (I) = 4.389(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Subarea runoff = 0.250(CFS)
Total initial stream area = 0.060(Ac.)

PROPOSED SYSTEM 1000 PROPOSED SYSTEM 1000




FENTON PARKWAY BRIDGE FENTON PARKWAY BRIDGE
*%%* SUBAREA FLOW ADDITION *¥**
Process from Point/Station 1003.000 to Point/Station 1002.000
**%% SUBAREA FLOW ADDITION **** Decimal fraction soil group A = 0.000
Decimal fraction soil group B = ©.000
Decimal fraction soil group A = 0.000 Decimal fraction soil group C = 0.000
Decimal fraction soil group B = 0.000 Decimal fraction soil group D = 1.000
Decimal fraction soil group C = 0.000 [INDUSTRIAL area type 1
Decimal fraction soil group D = 1.000 Time of concentration = 10.08 min.
[INDUSTRIAL area type 1 Rainfall intensity = 3.364(In/Hr) for a 100.0 year storm
Time of concentration = 9.92 min. Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = ©.950
Rainfall intensity = 3.384(In/Hr) for a 100.0 year storm Subarea runoff = 0.352(CFS) for 0.110(Ac.)
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950 Total runoff = 2.789(CFS) Total area = 0.91(Ac.)
Subarea runoff = 1.061(CFS) for 0.330(Ac.)
Total runoff = 2.179(CFS) Total area = 0.66(Ac.)
Process from Point/Station 1007.000 to Point/Station 1005 .000
**k% PIPEFLOW TRAVEL TIME (User specified size) ****
Process from Point/Station 1002.000 to Point/Station 1004 .000
**%% PTPEFLOW TRAVEL TIME (Program estimated size) **** Upstream point/station elevation = 44.650(Ft.)
Downstream point/station elevation = 43.840(Ft.)
Upstream point/station elevation = 56.530(Ft.) Pipe length = 147.00(Ft.) Manning's N = 0.013
Downstream point/station elevation = 54.000(Ft.) No. of pipes = 1 Required pipe flow = 2.789(CFS)
Pipe length = 73.00(Ft.) Manning's N = 0.013 Given pipe size = 96.00(In.)
No. of pipes = 1 Required pipe flow = 2.179(CFS) Calculated individual pipe flow = 2.789(CFS)
Nearest computed pipe diameter = 9.00(In.) Normal flow depth in pipe = 4.47(In.)
Calculated individual pipe flow = 2.179(CFS) Flow top width inside pipe =  40.44(In.)
Normal flow depth in pipe = 5.59(In.) Critical depth could not be calculated.
Flow top width inside pipe = 8.73(In.) Pipe flow velocity = 3.30(Ft/s)
Critical Depth = 7.97(In.) Travel time through pipe = 0.74 min.
Pipe flow velocity = 7.56(Ft/s) Time of concentration (TC) = 10.83 min.
Travel time through pipe = 0.16 min.
Time of concentration (TC) = 10.08 min.
Process from Point/Station 1008.000 to Point/Station 1005 .000
*%%* SUBAREA FLOW ADDITION *¥**
Process from Point/Station 1004.000 to Point/Station 1005 .000
*%** SUBAREA FLOW ADDITION **** Decimal fraction soil group A = 0.000
Decimal fraction soil group B = ©.000
Decimal fraction soil group A = 0.000 Decimal fraction soil group C = 0.000
Decimal fraction soil group B = ©.000 Decimal fraction soil group D = 1.000
Decimal fraction soil group C = 0.000 [RURAL (greater than ©.5 Ac, 0.2 ha) area type]
Decimal fraction soil group D = 1.000 Time of concentration = 10.83 min.
[SINGLE FAMILY area type 1 Rainfall intensity = 3.279(In/Hr) for a  100.0 year storm
Time of concentration = 10.08 min. Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Rainfall intensity = 3.364(In/Hr) for a 100.0 year storm Subarea runoff = 0.693(CFS) for 0.470(Ac.)
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.550 Total runoff = 3.483(CFS) Total area = 1.38(Ac.)
Subarea runoff = 0.259(CFS) for 0.140(Ac.)
Total runoff = 2.438(CFS) Total area = 0.80(Ac.)
Process from Point/Station 1005.000 to Point/Station 1006 .000
#*%k PTPEFLOW TRAVEL TIME (User specified size) ****
Process from Point/Station 1007.000 to Point/Station 1007 .000
PROPOSED SYSTEM 1000 PROPOSED SYSTEM 1000




FENTON PARKWAY BRIDGE

Upstream point/station elevation = 43.840(Ft.)
Downstream point/station elevation = 43.450(Ft.)
Pipe length = 78.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 3.483(CFS)
Given pipe size = 96.00(In.)

Calculated individual pipe flow = 3.483(CFS)
Normal flow depth in pipe = 5.07(In.)

Flow top width inside pipe =  42.95(In.)

Critical Depth = 5.32(In.)

Pipe flow velocity = 3.42(Ft/s)

Travel time through pipe = 0.38 min.

Time of concentration (TC) = 11.21 min.

End of computations, total study area = 1.380 (Ac.)

PROPOSED SYSTEM 1000




FENTON PARKWAY BRIDGE

FENTON PARKWAY BRIDGE

San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2003 Version 6.3
Rational method hydrology program based on

San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 05/17/23

4497 FENTON BRIDGE
SYSTEM 2000
PROPOSED CONDITIONS
FILE: 2000P100

Fokokdok ok kok Hydrology Study Control Information d¥k¥ikikxk

Rational hydrology study storm event year is  100.0
English (in-1b) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation @ - 1500 feet

Factor (to multiply * intensity) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

Process from Point/Station 2000.000 to Point/Station 2001.000
**k* TNITIAL AREA EVALUATION **%¥*

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = ©.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type

Initial subarea flow distance = 69.000(Ft.)
Highest elevation = 87.000(Ft.)

Lowest elevation = 86.000(Ft.)

Elevation difference = 1.000(Ft.)

Time of concentration calculated by the urban

areas overland flow method (App X-C) = 1.98 min.

TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope~(1/3)]
TC = [1.8%(1.1-0.9500)*( 69.000.5)/(  1.449~°(1/3)]= 1.98
Setting time of concentration to 5 minutes

Rainfall intensity (I) = 4.389(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Subarea runoff = 0.167(CFS)

Total initial stream area = 0.040(Ac.)

Process from Point/Station 2001.000 to Point/Station 2002.000
*¥** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *¥**

Top of street segment elevation = 86.000(Ft.)

End of street segment elevation = 63.000(Ft.)
Length of street segment = 538.000(Ft.)

Height of curb above gutter flowline = 6.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 10.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street

Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = ©.0150

Estimated mean flow rate at midpoint of street = 0.203(CFS)
Depth of flow = ©.110(Ft.), Average velocity = 2.800(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 1.500(Ft.)

Flow velocity = 2.80(Ft/s)

Travel time = 3.20 min. TC = 8.20 min.

Adding area flow to street

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = ©.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type

Rainfall intensity = 3.626(In/Hr) for a  100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = ©.950
Subarea runoff = 1.481(CFS) for 0.430(Ac.)

Total runoff = 1.648(CFS) Total area = 0.47(Ac.)

Street flow at end of street = 1.648(CFS)

Half street flow at end of street = 1.648(CFS)

Depth of flow = ©.221(Ft.), Average velocity = 3.533(Ft/s)

Flow width (from curb towards crown)= 6.287(Ft.)

Process from Point/Station 2003.000 to Point/Station 2002.000
*¥%** SUBAREA FLOW ADDITION *¥**

Decimal fraction soil group A = ©.000
Decimal fraction soil group B
Decimal fraction soil group C = ©.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type 1
Time of concentration = 8.20 min.

n
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PROPOSED SYSTEM 2000

PROPOSED SYSTEM 2000




FENTON PARKWAY BRIDGE

Rainfall intensity = 3.626(In/Hr) for a  100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 1.343(CFS) for 0.390(Ac.)

Total runoff = 2.992(CFS) Total area = 0.86(Ac.)

Process from Point/Station 2004.000 to Point/Station 2002.000

**%% SUBAREA FLOW ADDITION ****

Decimal fraction soil group A = ©.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = ©.000
Decimal fraction soil group D = 1.000

[INDUSTRIAL area type ]

Time of concentration = 8.20 min.

Rainfall intensity = 3.626(In/Hr) for a  100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 1.791(CFS) for 0.520(Ac.)

Total runoff = 4.783(CFS) Total area = 1.38(Ac.)

Process from Point/Station 2002.000 to Point/Station 2005 .000

**%%k PTPEFLOW TRAVEL TIME (User specified size) ***x*

Upstream point/station elevation = 44.600(Ft.)
Downstream point/station elevation = 42.000(Ft.)
Pipe length = 154.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 4.783(CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 4.783(CFS)
Normal flow depth in pipe = 5.13(In.)

Flow top width inside pipe = 31.66(In.)

Critical depth could not be calculated.

Pipe flow velocity = 6.24(Ft/s)

Travel time through pipe = 0.41 min.

Time of concentration (TC) = 8.61 min.

End of computations, total study area = 1.380 (Ac.)

PROPOSED SYSTEM 2000
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Drainage Exhibits
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As-Builts and SDSU MV Drainage Report Reference
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