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Introduction

This drainage study presents an analysis of the effects that the proposed ‘Bridge No. 57C-0209- Camino
Del Mar Bridge Over San Dieguito River’ Project may have on the quantity and pattern of storm water
runoff in the local watershed.  Storm water quality is addressed in the Green Streets PDP Exempt SWQMP
for the project, under separate cover from this document.

This study examines the existing and proposed hydrology of the site and nearby watershed and presents
preliminary design engineering recommendations for the project drainage facilities.

Section 1 – Project Information

This section describes the location, activities, and hydrologic setting (watershed, topography, land use,
soils and vegetation, drainage patterns, and impervious cover) of the project site.

1.1  Project Description

1.1.1  Project Location

The project site is located within the City of Del Mar, California along Camino Del Mar south of Via De La 
Valle and north of Sandy Lane. Exhibit A provides a vicinity map for the site.

1.1.2 Project Activities Description

This project will replace the existing bridge structure crossing the San Dieguito River along Camino Del 
Mar.  This crossing is located immediately east of the river’s discharge into the Pacific Ocean.  The 
improvements will include related work at the approaches including the reconstruction of inlets and 
facilities for pollution control as detailed in the project stormwater treatment document (Green Streets 
PDP Exempt SWQMP).

1.2 Hydrologic Setting

This section summarizes the project’s size and location in context of the larger watershed perspective,
topography, soil and vegetation conditions, percent impervious area, natural and infrastructure drainage
features, and other relevant hydrologic and environmental factors specific to the project area’s
watershed.

The project site is located at the downstream end of the 345-square mile San Dieguito Watershed.  It is
more specifically located within the Solana Beach Hydrologic Area (905.1).  The project area accounts for
approximately 0.156 percent of the local San Dieguito watershed area. Exhibit B illustrates the project
site in the context of the watershed.
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1.2.1 Topography

The project site is situated in the seaside City of Del Mar in San Diego County.  The site consists of the
existing roadway (Camino del Mar) which is flat and slopes towards the south with an approximate grade
of 0.33%.  The road has a normal crown and drains from a raised median towards the exterior curb.  The
elevation difference across the site is about 3 feet from an elevation of 19’ MSL to 16’ MSL.

1.2.2 Current and Adjacent Land Use

The project site is currently a two-lane roadway including a bike lane each way.  The western edge of the
bridge also includes a boardwalk for pedestrians.  The roadway includes parking lanes on the west and
east sides immediately upstream and downstream of the existing bridge crossing.

Exhibit C illustrates the County of San Diego General Plan and Zoning near the project site.

1.2.3 Soil and Vegetation Conditions

The NRCS Web Soil Survey by the United States Department of Agriculture Soil Conservation Service was
used for reference in determining the preliminary soil conditions at the site and surrounding areas.  In
general, the areas north of the bridge consist of tidal flats (type D) soils while the areas south of the bridge
were Tujunga sand (type A) soils.

At this preliminary phase, infiltration testing has not been performed.  Therefore, infiltration rates have
not been determined.  Based on the proposed design of the new bridge, drainage from the project will be
directed towards two sump inlets on the north side of the bridge.  Soils in this location are estimated to
consist of type D soil with estimated infiltration rate between 0 – 0.025 inches per hour per the San Diego
County BMP Design Manual.

The vegetation within the area is sparse along the median and roadside with small pockets of bushes and
seagrass.

1.2.4 Existing Drainage Patterns and Facilities

The project site consisting of the Camino Del Mar roadway drains towards each side of the road and is
then channeled south along the curb.  Runoff north of the is collected prior to draining on to bridge.  Flows
on the eastern side of the road are collected by inlet and emptied into the San Dieguito lagoon.  The flows
from the western side of the road drain overland to the west and collected by a grated inlet then conveyed
west and discharged over rip rap into the Pacific Ocean.  Runoff from the bridge continues south along
Camino Del Mar before getting collected by existing inlets in the vicinity of 28th and 29th Street.



U:\1data\_Projects\PW5794.04 Kleinfelder-Camino Del Mar Bridge\_Engineering\Stormwater\REPORTS\HYDRO
SDE Project Number PW5794-04  (April 2022)

1.2.5 Floodplain Mapping

The Federal Emergency Management Agency (FEMA) has mapped Special Flood Hazard Areas (SFHAs) for
the project site.  The project site is within an area on the FEMA Flood Insurance Rate Map designated as
Regulatory Floodway with a Base Flood Elevation of approximately 12 feet.  FIRM Map Number
06073C1307G is included in Exhibit E.

1.2.6 Downstream Conditions

The area immediately downstream of the bridge consist of medium to dense residential development
with some small amount of office commercial.   Flooding was evidenced at the inlet located at the
southwest corner of the intersection of 29th Street and along the east side of Camino del Mar after
moderate rain events.

1.2.7 Impervious Cover

The project study has concrete pavement and asphalt roadway pavement throughout the majority of the
project area.  The project will increase the amount of imperviousness by approximately 6,700 square feet.
The increase can be attributed to the replacement and widening of the bridge structure as well as the
required associated roadway transition.
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Section 2 – Methodology and Design Criteria

This section summarizes the design criteria and methodology applied during drainage analysis of the
project site.  The design criteria and methodology follow the County of San Diego County Hydrology
Manual (SDCHM) (June 2003) and the San Diego County Hydraulic Design Manual (September 2014) as
appropriate for the project site.

2.1 Rational Method

Peak flows for this site were calculated using methodology in the SDCHM for the rational method utilizing
the Advanced Engineering Software (AES-2016).  These calculations were performed for both the existing
and proposed conditions to quantify differences in peak rate of discharges.  Runoff coefficients were
weighted and based on Table 3-1 of the SDCHM.  Time of concentration was calculated per Section 3.1.4
of the SDCHM and the corresponding runoff intensities for the 100-year storm were based upon a 6-hour
precipitation of 2.45 inches.  The 100-year (6 hour and 24 hour) isopluvials are located in Appendix A as
well as the Pre-project and Post-project rational method hydrology calculations.

Though an increase in peak runoff rates is shown from the existing to developed condition for the
proposed project, mitigation is not necessary since the project affected drainage areas will discharge
directly into either the San Dieguito River or the Pacific Ocean.  That is, the increase in runoff will have a
negligible effect on the water surface elevations of the San Dieguito River due to its close proximity to the
Pacific Ocean.  Additionally, rip rap placed at the proposed pipe discharge points will help dissipate energy
to below erosive levels. Appendix C contains a summary table of the rip needed at each pipe discharge
point.

2.2 Hydraulic calculations (inlets/storm drain)
Preliminary inlet size calculations for the new curb inlets along Camino Del Mar have been included in this
study and are included in Appendix B.  Sizing of the inlets were performed per the San Diego County
Hydraulic Design Manual for inlets located in a sag and on continuous grade.  Preliminary hydraulic
calculations for storm drain conveyances are included in the hydrologic model in Appendix A based on
preliminary pipe diameters, invert elevations, and lengths.
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Section 3 – Hydrologic Effect of Project

This section summarizes the quantities and location of storm water runoff from the project site.
Discussion of the water quality aspects of the project can be found in the Green Streets PDP Exempt
SWQMP prepared under separate cover from this report.

3.1 Drainage Patterns

The proposed project will slightly revise the existing condition drainage pattern but will have a negligible
impact.  As discussed in Section 1.2.4 above, the existing drainage patterns will change slightly with the
proposed bridge improvements.  A high point within the bridge section now creates a ridge line and will
reverse the runoff direction on the northern section of the bridge compared to existing condition.
Associated road improvements north of the bridge will also be required for transitioning the road to the
new bridge.  This includes sidewalk transitions and curb inlets placed at the newly created sump where
the existing road meets the new pavement improvements.

Drainage flow length to the southern end of the bridge will be shortened due to the revised elevated
bridge  profile.  Hydrologic analysis on the proposed improvements will determine the peak flows draining
towards the area south of the new bridge and determine its impact due to widening and elevating the
bridge.

3.2 Impervious Cover

The proposed imperviousness makeup of the site will conceptually remain the same as in existing
condition.  That is, the bridge will be reconstructed along the same alignment although with an increase
width of about 7.5’.  The overall width will increase from 61’-1” to 68’-6”.

3.3 Peak Runoff

Rational Method 100-year hydrologic models for the existing and proposed conditions were performed
to determine the project’s impact relative to existing conditions.  The existing and proposed condition
models for the areas draining towards the south originally extended to the existing inlets.  However,
calculations indicated that, although the inlets would now receive runoff flows from a smaller tributary
area, the peak flows increased.  This occurred due to elevating the bridge which steepened the road slope
and shortening the time of concentration.  Therefore, to more accurately determine the flow increase
attributable to the actual improvements, the models were revised to conclude at the south end of the
bridge improvements. Table 3-1 on the next page summarizes the hydrologic effects for the project’s
drainage subareas.  Nodes shown on the table correspond to the drainage inlet or discharge points
depicted on the pre- and post-development hydrology maps in Appendix A.
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Table 3-1 Summary of Hydrology Analysis

Location Node A
(acre)

Q100

(cfs)
Existing- North of Bridge (existing DI#5) 22 0.34 1.60
Existing- North of Bridge (existing DI#4) 32 0.20 0.76
Existing- North of Bridge (existing DI#3) 12 0.58 2.48
Existing- South of Bridge (East) 42 0.87 2.21
Existing- South of Bridge (West) 52 0.66 1.86
Cumulative Existing 2.65 8.91
Post-North of Bridge (existing DI#5) 122 0.58 2.86
Post-North of Bridge (existing DI#4) 128 0.26 1.33
Post-North of Bridge (existing DI#3) 117 0.86 4.46
Post- South of Bridge (East, immediately
south of abutment) 142 0.34 1.89

Post- South of Bridge (West, immediately
south of abutment) 152 0.33 1.86

Post-South of Bridge (East, south end of
improvements) 146 0.27 1.04

Post-South of Bridge (West, south end of
improvements) 156 0.17 0.78

Cumulative Post-project 2.81 14.22
Difference +0.16 +5.31

As indicated in the table above, peak flows from the proposed bridge improvements will result in an
unmitigated peak flow increase of about 5.31 cfs.  It should be noted, as previously mentioned, that
although the drainage area flowing to the south end of the bridge decreased, the respective flow runoff
experienced a slight cumulative increase of about 1.5 cfs for the combined (east and west) sides of the
road.  The area south of the bridge currently experiences flooding conditions.  Therefore, two new inlets
are proposed to collect runoff from the east and west sides of the street immediately south of the
southern abutment.  These inlets will collect bridge runoff and discharge at the San Dieguito River rather
than be allowed to gutter flow towards the existing southern downstream inlets along Camino del Mar.
This will serve to reduce the peak flow draining towards the existing inlet and help alleviate some of the
flooding which currently occurs.

Per the table above, the project would directly discharge 12.4 cfs of runoff into the San Dieguito River
where it meets the Pacific Ocean.  This is an increase of 7.56 cfs compared to 4.84 cfs in existing conditions.
Per the Hydraulic and Sediment Transport Analyses for the Camino Del Mar Bridge Replacement
(Alternatives 1.1, 2.1, and 9.2) prepared by Wayne W. Chang (June 4, 2020), the Q100 peak flow within
the San Dieguito River at the proposed bridge location is 41,800 cfs.  Therefore, the overall peak flow
increase of 7.56 cfs due to the project would represent an increase of less than 0.018%.  In addition, the
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site’s location relative to the overall San Dieguito River means that the peak flows from the site and river
will not coincide due to their vastly different lag times.  That is, introduction of the site’s peak flow runoff
in to the river will not add to the rivers overall peak since it will arrive much sooner than the rivers peak
flow.  For this reason, mitigation of peak flow increases due to the project are not necessary or proposed.

3.4 Project Erosion and Sedimentation

Because runoff from the site will be over non-erodible surfaces from the roadway and sidewalks or will
discharge at points with outlet protection  such as rip rap energy dissipation, neither erosion or
sedimentation are anticipated since velocities at runoff discharge points will be reduced to non-erosive
levels.

Section 4 – Summary and Conclusions

This section provides a summary discussion of the potential effects of the proposed project on local
water resources in terms of quantity and location.

 The proposed project will alter drainage directions relative to existing condition.  This area
diversion will, in turn, create a peak flow increase to the proposed condition discharge points
north of the bridge.  A small runoff increase was also determined at the south end of the bridge.
However, the hydrologic impact from these increases will be insignificant since the site will
discharge into the San Dieguito River where it empties to the Pacific Ocean.  The peak flow
increase will have a negligible effect on the water surface elevation within the San Dieguito River.

 The project will remove or replace existing drainage improvements and all storm drainage pipes
and new facilities will be designed to convey the 100-year peak flows without causing flooding of
proposed structure.

Section 5 – References

County of San Diego Department of Public Works Flood Control (June 2003). San Diego County
Hydrology Manual.

County of San Diego Department of Public Works Flood Control Section (September 2014).  San Diego
County Hydraulic Design Manual.

County of San Diego Department of Public Works Flood Control Section (July 2005).  San Diego County
Drainage Design Manual.

Soil Conservation Service (December 1973).  Soil Survey, San Diego Area, California.
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Exhibit A

Vicinity Map



Vicinity Map
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Figure 1. Vicity Map- Camino del Mar Bridge               Over San Dieguito River
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Exhibit B

Watershed Vicinity Map



SAN DIEGUITO

TIJUANA

San Dieguito Watershed

USGS The National Map: National Boundaries Dataset, 3DEP Elevation
Program, Geographic Names Information System, National Hydrography
Dataset, National Land Cover Database, National Structures Dataset, and
National Transportation Dataset; USGS Global Ecosystems; U.S. Census

February 11, 2022
0 8 164 mi

0 10 205 km

1:577,791



Raymond Escobar
Callout
PROJECT SITE: CAMINO DEL MAR BRIDGE



U:\1data\_Projects\PW5794.04 Kleinfelder-Camino Del Mar Bridge\_Engineering\Stormwater\REPORTS\HYDRO
SDE Project Number PW5794-04  (February 2022)

Exhibit C

County General Plan Land Use/Zoning Map
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Exhibit D

Soil Types



Hydrologic Soil Group—San Diego County Area, California
(Camino Del Mar)
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

LG-W Lagoon water 5.8 39.5%

Md Made land 0.3 1.7%

MlC Marina loamy coarse 
sand, 2 to 9 percent 
slopes

B 0.2 1.1%

TeF Terrace escarpments 1.0 7.1%

Tf Tidal flats D 4.8 32.7%

TuB Tujunga sand, 0 to 5 
percent slopes

A 2.6 17.9%

Totals for Area of Interest 14.7 100.0%

Hydrologic Soil Group—San Diego County Area, California Camino Del Mar

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/14/2019
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—San Diego County Area, California Camino Del Mar

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/14/2019
Page 4 of 4
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Exhibit E

FEMA Flood Insurance Rate Map



USGS The National Map: Orthoimagery. Data refreshed April, 2019.
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Appendix A

Hydrology Manual Excerpts

Isopluvial Maps – 100-Year 6-Hour & 24-Hour

Hydrology Maps

Rational Method Calculations



U:\1data\_Projects\PW5794.04 Kleinfelder-Camino Del Mar Bridge\_Engineering\Stormwater\REPORTS\HYDRO
SDE Project Number PW5794-04  (March 2022)

Hydrology Manual Excerpts
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Isopluvial Maps – 100-Year 6-Hour & 24-Hour
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Hydrology Maps
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PW5794.04-  Camino del Mar Bridge, Del Mar
Runoff Coefficient Determination

sf C-coeff sf c-coeff sf c-coeff sf c-coeff sf sf c-coeff sf c-coeff sf ac
10 11 3,719 0.90 0 0.90 580 0.35 0 0.35 0 0.00 0.90 0 0.35 3550 4299 0.10 0.83
11 12 20,214 0.90 0 0.90 672 0.35 0 0.35 0 0.00 0.90 0 0.35 18428 20886 0.48 0.88

20 21 3,327 0.90 0 0.90 549 0.35 0 0.35 0 0.00 0.90 0 0.35 3186 3876 0.09 0.82
21 22 8,946 0.90 0 0.90 2,160 0.35 0 0.35 0 0.00 0.90 0 0.35 8807 11106 0.25 0.79

30 31 2,290 0.90 0 0.90 705 0.35 0 0.35 0 0.00 0.90 0 0.35 2308 2995 0.07 0.77
31 32 4,131 0.90 0 0.90 1,363 0.35 0 0.35 0 0.00 0.90 0 0.35 4195 5494 0.13 0.76

40 41 2,617 0.90 0 0.90 692 0.35 0 0.35 0 0.00 0.90 0 0.35 2598 3309 0.08 0.78
41 42 26,172 0.90 0 0.90 8,108 0.35 0 0.35 0 0.00 0.90 0 0.35 26393 34280 0.79 0.77

50 51 2,356 0.90 0 0.90 335 0.35 0 0.35 0 0.00 0.90 0 0.35 2238 2691 0.06 0.83
51 52 22,418 0.90 0 0.90 3,513 0.35 0 0.35 0 0.00 0.90 0 0.35 21406 25931 0.60 0.83

96,190 0 18,677 0 0 0 0 114867 2.64

Σ(a x c) Total Subarea
Runoff

Coeff per
SDCHM

Existing Condition

Upstream
Node

Downstream
Node

Impervious (road,
roofs, sidewalk) Bldg Landscape Natural

Total
Driveway Driveway w/o Pavers Pavers



 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0 Release Date: 07/01/2016  License ID 1690

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * CAMINO DEL MAR BRIDGE                                                    *
 * 100-YEAR HYDROLOGIC ANALYSIS- EXISTING CONDITION                         *
 * PW5794.04                                                                *
  **************************************************************************

   FILE NAME: C:\AES\PW5794\EX100.DAT
   TIME/DATE OF STUDY: 14:07 04/24/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.450
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   28.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0160
   2   20.0     15.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0160

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  0.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8300
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =     30.75
   DOWNSTREAM ELEVATION(FEET) =     26.50
   ELEVATION DIFFERENCE(FEET) =      4.25
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.787
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    86.25
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.54
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.54

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     12.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

Raymond Escobar
Text Box
Q100- Existing Condition Model



   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   26.50  DOWNSTREAM ELEVATION(FEET) =   18.00
   STREET LENGTH(FEET) =   651.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 22.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  11.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.59
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.28
     HALFSTREET FLOOD WIDTH(FEET) =    7.70
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.24
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.63
   STREET FLOW TRAVEL TIME(MIN.) =   4.85   Tc(MIN.) =    7.63
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.914
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8800
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.871
   SUBAREA AREA(ACRES) =    0.48      SUBAREA RUNOFF(CFS) =    2.08
   TOTAL AREA(ACRES) =        0.6        PEAK FLOW RATE(CFS) =       2.48

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   9.40
   FLOW VELOCITY(FEET/SEC.) =  2.48   DEPTH*VELOCITY(FT*FT/SEC.) =   0.78
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     12.00 =     751.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8200
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =     24.30
   DOWNSTREAM ELEVATION(FEET) =     21.75
   ELEVATION DIFFERENCE(FEET) =      2.55
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.206
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    75.50
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.48
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.48

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   21.75  DOWNSTREAM ELEVATION(FEET) =   19.36
   STREET LENGTH(FEET) =   270.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 28.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  14.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200



     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.06
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    6.92
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.78
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.47
   STREET FLOW TRAVEL TIME(MIN.) =   2.53   Tc(MIN.) =    5.74
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.906
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.798
   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    1.17
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.60

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.38
   FLOW VELOCITY(FEET/SEC.) =  1.95   DEPTH*VELOCITY(FT*FT/SEC.) =   0.57
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =     370.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     30.00 TO NODE     31.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7700
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     19.36
   DOWNSTREAM ELEVATION(FEET) =     19.15
   ELEVATION DIFFERENCE(FEET) =      0.21
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.292
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    50.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.223
   SUBAREA RUNOFF(CFS) =      0.34
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.34

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     32.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   19.15  DOWNSTREAM ELEVATION(FEET) =   18.80
   STREET LENGTH(FEET) =   130.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 26.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  13.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.58
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    6.94
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    0.97
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.26
   STREET FLOW TRAVEL TIME(MIN.) =   2.23   Tc(MIN.) =    7.52
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.959
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7600
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.764
   SUBAREA AREA(ACRES) =    0.13      SUBAREA RUNOFF(CFS) =    0.49
   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       0.76

   END OF SUBAREA STREET FLOW HYDRAULICS:



   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   7.83
   FLOW VELOCITY(FEET/SEC.) =  1.03   DEPTH*VELOCITY(FT*FT/SEC.) =   0.29
   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     32.00 =     205.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     40.00 TO NODE     41.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7800
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     18.80
   DOWNSTREAM ELEVATION(FEET) =     18.35
   ELEVATION DIFFERENCE(FEET) =      0.45
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.925
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    52.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.40
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.40

 ****************************************************************************
   FLOW PROCESS FROM NODE     41.00 TO NODE     42.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   18.35  DOWNSTREAM ELEVATION(FEET) =   14.00
   STREET LENGTH(FEET) =   852.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  15.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.45
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.31
     HALFSTREET FLOOD WIDTH(FEET) =    9.12
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.53
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.47
   STREET FLOW TRAVEL TIME(MIN.) =   9.28   Tc(MIN.) =   14.21
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.292
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.771
   SUBAREA AREA(ACRES) =    0.79      SUBAREA RUNOFF(CFS) =    2.00
   TOTAL AREA(ACRES) =        0.9        PEAK FLOW RATE(CFS) =       2.21

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.91
   FLOW VELOCITY(FEET/SEC.) =  1.69   DEPTH*VELOCITY(FT*FT/SEC.) =   0.58
   LONGEST FLOWPATH FROM NODE     40.00 TO NODE     42.00 =     927.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     50.00 TO NODE     51.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8300
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     18.50
   DOWNSTREAM ELEVATION(FEET) =     18.00



   ELEVATION DIFFERENCE(FEET) =      0.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.063
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    53.33
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.32
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************
   FLOW PROCESS FROM NODE     51.00 TO NODE     52.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   18.00  DOWNSTREAM ELEVATION(FEET) =   14.00
   STREET LENGTH(FEET) =   820.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  15.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.21
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    8.49
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.44
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.43
   STREET FLOW TRAVEL TIME(MIN.) =   9.50   Tc(MIN.) =   13.56
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.391
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8300
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.830
   SUBAREA AREA(ACRES) =    0.60      SUBAREA RUNOFF(CFS) =    1.69
   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       1.86

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.23
   FLOW VELOCITY(FEET/SEC.) =  1.60   DEPTH*VELOCITY(FT*FT/SEC.) =   0.53
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     52.00 =     895.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        0.7  TC(MIN.) =     13.56
   PEAK FLOW RATE(CFS)   =       1.86
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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PW5794.04-  Camino del Mar Bridge, Del Mar
Runoff Coefficient Determination

sf C-coeff sf c-coeff sf c-coeff sf c-coeff sf sf c-coeff sf c-coeff sf ac
110 111 3,719 0.90 0 0.90 580 0.35 0 0.35 0 0 0.90 0 0.35 3550 4299 0.10 0.83
111 112 12,677 0.90 0 0.90 470 0.35 0 0.35 0 0 0.90 0 0.35 11574 13147 0.30 0.88
113 112 9,137 0.90 0 0.90 106 0.35 0 0.35 0 0 0.90 0 0.35 8260 9243 0.21 0.89
114 115 2,577 0.90 0 0.90 0 0.35 0 0.35 0 0 0.90 0 0.35 2319 2577 0.06 0.90
115 116 8,267 0.90 0 0.90 0 0.35 0 0.35 0 0 0.90 0 0.35 7440 8267 0.19 0.90

120 121 3,327 0.90 0 0.90 549 0.35 0 0.35 0 0 0.90 0 0.35 3186 3876 0.09 0.82
121 122 8,479 0.90 0 0.90 2,027 0.35 0 0.35 0 0 0.90 0 0.35 8341 10506 0.24 0.79
123 122 8,634 0.90 0 0.90 2,227 0.35 0 0.35 0 0 0.90 0 0.35 8550 10861 0.25 0.79
125 126 2,623 0.90 0 0.90 0 0.35 0 0.35 0 0 0.90 0 0.35 2361 2623 0.06 0.90
126 127 8,661 0.90 0 0.90 0 0.35 0 0.35 0 0 0.90 0 0.35 7795 8661 0.20 0.90

140 141 2,617 0.90 0 0.90 0 0.35 0 0.35 0 0 0.90 0 0.35 2355 2617 0.06 0.90
141 142 11,285 0.90 0 0.90 784 0.35 0 0.35 0 0 0.90 0 0.35 10431 12069 0.28 0.86

150 151 2,562 0.90 0 0.90 0 0.35 0 0.35 0 0 0.90 0 0.35 2306 2562 0.06 0.90
151 152 11,174 0.90 0 0.90 511 0.35 0 0.35 0 0 0.90 0 0.35 10235 11685 0.27 0.88

145 146 6,101 0.90 0 0.90 5,549 0.35 0 0.35 0 0 0.90 0 0.35 7433 11650 0.27 0.64
155 156 4,933 0.90 0 0.90 2,640 0.35 0 0.35 0 0 0.90 0 0.35 5364 7573 0.17 0.71

106,773 0 15,443 0 0 0 0 122216 2.81

Total
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 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2016 Advanced Engineering Software (aes)
              Ver. 23.0 Release Date: 07/01/2016  License ID 1690

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * CAMINO DEL MAR BRIDGE                                                    *
 * 100-YEAR HYDROLOGIC ANALYSIS- PROPOSED CONDITION                         *
 * PW5794.04                                                                *
  **************************************************************************

   FILE NAME: C:\AES\PW5794\PR100.DAT
   TIME/DATE OF STUDY: 14:03 04/24/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.450
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   28.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0160
   2   20.0     15.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0160

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  0.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8300
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =     30.75
   DOWNSTREAM ELEVATION(FEET) =     26.50
   ELEVATION DIFFERENCE(FEET) =      4.25
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.787
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    86.25
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.54
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.54

 ****************************************************************************
   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
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   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   26.50  DOWNSTREAM ELEVATION(FEET) =   19.50
   STREET LENGTH(FEET) =   398.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 22.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  11.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.34
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    6.58
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.42
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.62
   STREET FLOW TRAVEL TIME(MIN.) =   2.74   Tc(MIN.) =    5.53
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.051
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8800
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.868
   SUBAREA AREA(ACRES) =    0.30      SUBAREA RUNOFF(CFS) =    1.60
   TOTAL AREA(ACRES) =        0.4        PEAK FLOW RATE(CFS) =       2.10

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.14
   FLOW VELOCITY(FEET/SEC.) =  2.69   DEPTH*VELOCITY(FT*FT/SEC.) =   0.78
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     498.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    113.00 TO NODE    112.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.051
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8752
   SUBAREA AREA(ACRES) =    0.21   SUBAREA RUNOFF(CFS) =    1.13
   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       3.23
   TC(MIN.) =    5.53

 ****************************************************************************
   FLOW PROCESS FROM NODE    112.00 TO NODE    113.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    17.00  DOWNSTREAM(FEET) =    14.30
   FLOW LENGTH(FEET) =   270.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.90
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       3.23
   PIPE TRAVEL TIME(MIN.) =   0.92    Tc(MIN.) =    6.45
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     768.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    113.00 TO NODE    113.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.45
   RAINFALL INTENSITY(INCH/HR) =   5.48
   TOTAL STREAM AREA(ACRES) =     0.61
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.23



 ****************************************************************************
   FLOW PROCESS FROM NODE    114.00 TO NODE    115.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     24.50
   DOWNSTREAM ELEVATION(FEET) =     23.90
   ELEVATION DIFFERENCE(FEET) =      0.60
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.902
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    56.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.35

 ****************************************************************************
   FLOW PROCESS FROM NODE    115.00 TO NODE    116.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   23.90  DOWNSTREAM ELEVATION(FEET) =   22.90
   STREET LENGTH(FEET) =   241.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 22.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  11.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.84
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.27
     HALFSTREET FLOOD WIDTH(FEET) =    7.40
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.25
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.34
   STREET FLOW TRAVEL TIME(MIN.) =   3.20   Tc(MIN.) =    6.10
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.676
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900
   SUBAREA AREA(ACRES) =    0.19      SUBAREA RUNOFF(CFS) =    0.97
   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       1.28

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   9.03
   FLOW VELOCITY(FEET/SEC.) =  1.37   DEPTH*VELOCITY(FT*FT/SEC.) =   0.42
   LONGEST FLOWPATH FROM NODE    114.00 TO NODE    116.00 =     316.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    116.00 TO NODE    113.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.10
   RAINFALL INTENSITY(INCH/HR) =   5.68
   TOTAL STREAM AREA(ACRES) =     0.25
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.28

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA



   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        3.23     6.45        5.480          0.61
       2        1.28     6.10        5.676          0.25

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        4.34     6.10       5.676
       2        4.46     6.45       5.480

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       4.46   Tc(MIN.) =    6.45
   TOTAL AREA(ACRES) =        0.9
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     768.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    113.00 TO NODE    117.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    14.30  DOWNSTREAM(FEET) =     9.00
   FLOW LENGTH(FEET) =    25.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.11
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.46
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.47
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    117.00 =     793.00 FEET.

 +--------------------------------------------------------------------------+
 |                                                                          |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8200
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =     24.30
   DOWNSTREAM ELEVATION(FEET) =     21.75
   ELEVATION DIFFERENCE(FEET) =      2.55
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.206
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    75.50
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.48
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.48

 ****************************************************************************
   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   21.75  DOWNSTREAM ELEVATION(FEET) =   18.74
   STREET LENGTH(FEET) =   253.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 28.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  14.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020



   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.06
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.25
     HALFSTREET FLOOD WIDTH(FEET) =    6.43
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.00
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.51
   STREET FLOW TRAVEL TIME(MIN.) =   2.11   Tc(MIN.) =    5.31
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.208
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.798
   SUBAREA AREA(ACRES) =    0.24      SUBAREA RUNOFF(CFS) =    1.18
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.64

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   7.99
   FLOW VELOCITY(FEET/SEC.) =  2.16   DEPTH*VELOCITY(FT*FT/SEC.) =   0.62
   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    122.00 =     353.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    123.00 TO NODE    122.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.208
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7900
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.7947
   SUBAREA AREA(ACRES) =    0.25   SUBAREA RUNOFF(CFS) =    1.23
   TOTAL AREA(ACRES) =        0.6   TOTAL RUNOFF(CFS) =       2.86
   TC(MIN.) =    5.31

 ****************************************************************************
   FLOW PROCESS FROM NODE    122.00 TO NODE    124.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    15.00  DOWNSTREAM(FEET) =     8.00
   FLOW LENGTH(FEET) =    35.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.80
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       2.86
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.35
   LONGEST FLOWPATH FROM NODE    120.00 TO NODE    124.00 =     388.00 FEET.

 +--------------------------------------------------------------------------+
 |                                                                          |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    125.00 TO NODE    126.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     24.50
   DOWNSTREAM ELEVATION(FEET) =     23.90
   ELEVATION DIFFERENCE(FEET) =      0.60
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.902
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    56.00



            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.35

 ****************************************************************************
   FLOW PROCESS FROM NODE    126.00 TO NODE    127.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   23.90  DOWNSTREAM ELEVATION(FEET) =   22.90
   STREET LENGTH(FEET) =   241.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 28.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  14.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.86
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.28
     HALFSTREET FLOOD WIDTH(FEET) =    7.51
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    1.27
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.35
   STREET FLOW TRAVEL TIME(MIN.) =   3.17   Tc(MIN.) =    6.07
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.693
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    1.02
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.33

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   9.17
   FLOW VELOCITY(FEET/SEC.) =  1.39   DEPTH*VELOCITY(FT*FT/SEC.) =   0.43
   LONGEST FLOWPATH FROM NODE    125.00 TO NODE    127.00 =     316.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    127.00 TO NODE    128.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    17.00  DOWNSTREAM(FEET) =     7.00
   FLOW LENGTH(FEET) =    90.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.62
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.33
   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    6.23
   LONGEST FLOWPATH FROM NODE    125.00 TO NODE    128.00 =     406.00 FEET.

 +--------------------------------------------------------------------------+
 |                                                                          |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    140.00 TO NODE    141.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0



   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     24.50
   DOWNSTREAM ELEVATION(FEET) =     23.90
   ELEVATION DIFFERENCE(FEET) =      0.60
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.902
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    56.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.35

 ****************************************************************************
   FLOW PROCESS FROM NODE    141.00 TO NODE    142.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   23.90  DOWNSTREAM ELEVATION(FEET) =   17.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  15.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.12
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    5.69
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.53
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.61
   STREET FLOW TRAVEL TIME(MIN.) =   2.17   Tc(MIN.) =    5.07
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.396
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8600
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.867
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.54
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.89

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.43
   FLOW VELOCITY(FEET/SEC.) =  2.81   DEPTH*VELOCITY(FT*FT/SEC.) =   0.77
   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    142.00 =     405.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    142.00 TO NODE    143.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    13.00  DOWNSTREAM(FEET) =     9.00
   FLOW LENGTH(FEET) =   140.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.53
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.89
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    5.43
   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    143.00 =     545.00 FEET.

 +--------------------------------------------------------------------------+
 |                                                                          |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************



   FLOW PROCESS FROM NODE    150.00 TO NODE    151.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =     24.50
   DOWNSTREAM ELEVATION(FEET) =     23.90
   ELEVATION DIFFERENCE(FEET) =      0.60
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.902
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    56.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.35

 ****************************************************************************
   FLOW PROCESS FROM NODE    151.00 TO NODE    152.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =   23.90  DOWNSTREAM ELEVATION(FEET) =   17.00
   STREET LENGTH(FEET) =   330.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  15.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.11
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    5.69
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.51
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.60
   STREET FLOW TRAVEL TIME(MIN.) =   2.20   Tc(MIN.) =    5.10
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.375
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8800
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.884
   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    1.51
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.86

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.38
   FLOW VELOCITY(FEET/SEC.) =  2.81   DEPTH*VELOCITY(FT*FT/SEC.) =   0.77
   LONGEST FLOWPATH FROM NODE    150.00 TO NODE    152.00 =     405.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE    152.00 TO NODE    153.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    13.00  DOWNSTREAM(FEET) =     9.75
   FLOW LENGTH(FEET) =   155.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.81
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.86
   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    5.54
   LONGEST FLOWPATH FROM NODE    150.00 TO NODE    153.00 =     560.00 FEET.



 +--------------------------------------------------------------------------+
 |                                                                          |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    145.00 TO NODE    146.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .6400
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   165.00
   UPSTREAM ELEVATION(FEET) =     17.00
   DOWNSTREAM ELEVATION(FEET) =     14.00
   ELEVATION DIFFERENCE(FEET) =      3.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.602
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    68.18
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.999
   SUBAREA RUNOFF(CFS) =      1.04
   TOTAL AREA(ACRES) =      0.27   TOTAL RUNOFF(CFS) =      1.04

 +--------------------------------------------------------------------------+
 |                                                                          |
 |                                                                          |
 |                                                                          |
 +--------------------------------------------------------------------------+

 ****************************************************************************
   FLOW PROCESS FROM NODE    155.00 TO NODE    156.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   165.00
   UPSTREAM ELEVATION(FEET) =     17.00
   DOWNSTREAM ELEVATION(FEET) =     14.00
   ELEVATION DIFFERENCE(FEET) =      3.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.749
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    68.18
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.455
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.78
   TOTAL AREA(ACRES) =      0.17   TOTAL RUNOFF(CFS) =      0.78
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      4.75
   PEAK FLOW RATE(CFS)   =       0.78
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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Appendix B

Curb Inlet Sizing Calculations



INLET CALCULATIONS
CAMINO DEL MAR PROJECT

BRIDGE NO. 57C-0209

Inlets in SAG condition
Q = 0.67 h L (2gdo) 1/2 (equation 2-9, San Diego Hydraulic Design Manual)

Node Q h g do

Req. inlet
opening

Length
Used

(cfs) (ft) (ft2/s) (ft) (ft) (ft) Type
112 3.23 0.5 32.2 0.33 2.09 5 B, SDRSD D-02
122 2.86 0.5 32.2 0.33 1.85 5 B, SDRSD D-02

Inlets on Continuous slope
Q/LT = 0.7 (a + y)3/2 (equation 2-2, San Diego Hydraulic Design Manual)

Node Slope Q y a
Req. inlet
opening

Length
Used

% (cfs) (ft) (ft) (ft) (ft) Type
142 2.00 1.89 0.21 0.33 6.80 8 B-1, SDRSD D-02
152 2.00 1.86 0.21 0.33 6.70 8 B-1, SDRSD D-02
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Appendix C

Preliminary Rip Rap – Energy Dissipation Calculations



RIP RAP CALCULATIONS
CAMINO DEL MAR PROJECT

BRIDGE NO. 57C-0209
Rip Rap ID# Location Node #

Outlet Pipe
Diameter

Q Velocity Width Length
Rock

Classification
Thickness

(in) (cfs) (fps) (ft) (ft) (ft)
1 Northwest

end of Bridge
117 18 4.46 17.11 4.5 10 2- Ton 5.4

2 275'
northeast of
north end of

Bridge

124 18 2.86 14.8 4.5 10 1-Ton 4.4'

3 Northeast
end of Bridge

128 18 1.33 9.62 4.5 10 1/4 Ton 2.7

4 Southeast
end of Bridge

143 18 1.89 6.53 4.5 10 1/4 Ton 2.7

5 Southwest
end of Bridge

153 18 1.86 5.81 4.5 10 1/4 Ton 2.7






