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SECTIONONE Introduction

SECTION1 INTRODUCTION

This drainage report presents the results of the hydrologic and hydraulic analyses associated with the
Remedial Action Plan (RAP) for the Benton Burn Site, SWIS No. 37-CR-0008 (project). The project site
is partly located within the limits of the City of Escondido (city) and unincorporated areas or the County
of San Diego (County), California. The project site, at its southwesterly terminus, is surrounded by single-
family dwellings along Still Water Glen, David Glen, and Larkhaven Glen roads; while at its
northeasterly terminus the project site is bound by Sleepy Hill Lane. See Figure 1, Site Vicinity Map.

Based on reports provided by the California Integrated Waste Management Board (CIWMB) the project
site was operated as a burn site from about 1948 through 1953. Municipal and commercial refuse was
accepted at the facility where it was burned and placed in a canyon. The San Diego County Local
Enforcement Agency (LEA) has been inspecting the site for compliance with applicable regulatory state
minimum standards (SMS) in accordance with California Code of Regulations (CCR), Title 27, Division
2, Chapter 3, Subchapter 4, Articles 1 and 6, et. seq. Inspections of the burn dump revealed the presence
of conditions that were cited as violations of the SMS. These violations included site security, drainage
and erosion control, grading of fill surfaces, and site maintenance. In 2006, the LEA requested the
CIWMB to conduct an investigation of the site to assess its conditions with respect to SMS.

At the request of CIWMB, URS has prepared a Remedial Action Plan (RAP) to meet the SMS and
address the violations cited per the LEA investigations. As part of the RAP for the project, the hydrologic
and hydraulic evaluations included herein have enabled URS to develop the RAP.

In general, the analyses presented herein provide the following:

e Existing and proposed conditions hydrologic analyses for the 2-, 10-, 50-, and 100-year storm
events;

e Existing and proposed conditions hydraulic HEC-RAS analyses for the 2-, 10-, 50-, and 100-year
storm events;

e A comparative analysis of existing versus proposed flow velocities and water surface profiles.

1.1 HYDROLOGIC SETTING

The project site encompasses portions of an ephemeral stream near the base of granitic hills. The
topography of the project site footprint generally slopes from northeast to southwest with elevations of
approximately 860 at its northeasterly end, and 820 at its southwesterly end. The average stream slope
along the lower end of the project site varies from approximately 2 to 7%, while the slopes along the
upper end of the project site vary from approximately 5% to 30%.

From a regional perspective, the watershed tributary to the project site encompasses approximately 60
acres. It stretches from David Glen at its southwesterly end to the Merriam Mountains at its northerly
end. The watershed land uses within the County side consist of low density and multiple rural uses, while
the watershed areas within the city are designated as biological open space and are part of the city’s draft
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SECTIONONE Introduction

Multiple Habitat Conservation Subarea Plan Reserve. The hydrologic soil group types consist of B, C and
D, with the C hydrologic soil type being the most prevalent.

The storm runoff conveyed by the ephemeral stream enters into a 42-inch reinforced concrete pipe (RCP)
that is located under David Glen. The entrance to the 42-inch RCP culvert is located on the easterly side
of David Glen. Storm runoff is then conveyed to the west.
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SECTIONTWO Hydrologic Criteria and Methodology

SECTION 2 HYDROLOGIC CRITERIA AND METHODOLOGY

This section of the report summarizes the hydrology criteria and methodology that were used in the
hydrologic analyses.

2.1 HYDROLOGIC CRITERIA

The Rational Method outlined in the San Diego County Hydrology Manual (June 2003) was used in the
2-, 10-, 50-, and 100-year/6-hour storm event hydrologic analyses. Table 1 summarizes the San Diego
County hydrologic parameters used for the project.

Appendix A includes the Land Use Map, Runoff Coefficients for Urban Areas (Table 3-1), Hydrologic
Soil Group map, and the 2-, 10-, 50- and 100-yr Isopluvials. The Land Use Map was obtained from the
County of San Diego GIS database; and the Runoff Coefficients for Urban Areas, Hydrologic Soil Group
map, and the isopluvials were extracted from the San Diego County Hydrology Manual.

2.2 HYDROLOGIC METHODOLOGY

The project watershed and drainage subareas were delineated using a two-foot contour topographic map
that was specifically developed for the project by Ninyo & Moore, which was then augmented with 2-foot
aerial topography obtained from the City of Escondido.

It is important to note that only one set of hydrology calculations was prepared for both the existing and
proposed conditions. The underlying premise is that the proposed project remedial alternatives included in
the RAP maintain the existing conditions such as land use/impermeability and grading.

CIVILCADD/CIVILDESIGN Engineering Software was used to model and compute the 2-, 10-, 50-, and
100-year storm runoff quantities. CIVILCADD/CIVILDESIGN is a computer-aided design program
where the user develops a node link model of the watershed. The program allows for the modeling of
processes such as initial areas, street flow, pipe flow, channel flow, confluences, user specified hydrology
data, etc. The program has the capability of estimating conduit sizes to convey design storm runoffs, or
the user may input specific conduit sizes and open channels. The watershed hydrologic parameters such
as hydrologic soil group types, land use, and rainfall intensity distribution can be based on the County of
San Diego Hydrology Manual, 1984 or 2003 editions. The program uses node numbers to identify the
location of each process. Developing independent node link models for each interior watershed and
linking these sub-models together at confluence points creates the node link model. Stream entries must
be made sequentially until all are entered. The node numbers used for the hydrology analysis are shown
on Figure 2, Hydrology Map. Appendix A also includes the existing/developed project hydrology
Rational Method computer output.
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SECTIONTHREE Hydraulic Methodology

SECTION 3 HYDRAULIC METHODOLOGY

This section describes the methodology used in the hydraulic analyses associated with the existing
conditions and remedial alternatives proposed in the RAP for the project.

In general, mathematical models such as HEC-2 or HEC-RAS provide an approximation of a river’s
rigid-boundary response to parameters such as discharge, geometry, and roughness. For this project the
HEC-RAS model was used. The hydrology analyses results (peak 2-, 10-, 50-, and 100-year flows) for
the various storm events were used in the HEC-RAS model to determine existing floodplain widths, water
surface profiles, and velocities associated with the project.

From a hydraulic perspective, the purpose of the HEC-RAS analyses was to verify that existing condition
hydraulic parameters such as topwidths, water surface profiles and channel velocities for remedial
alternatives presented in the RAP are reasonably maintained and do not adversely impact neighboring
properties along the project footprint, as well as upstream and downstream from the project.

3.1 EXISTING CONDITION HYDRAULIC MODEL DEVELOPMENT

Cross Section Development: The cross section elevation data used to develop the first five HEC-RAS
cross sections, from cross section 30 through cross section 125 was determined using the City’s 2-foot
contour map. Data for the development of cross sections 150 through 215 was extracted from the 2-foot
contour map by Ninyo & Moore. The cross sections extend upstream and downstream of the site so that
potential impacts due to the RAP can be evaluated. The cross section locations are shown on Figures 3
and 4.

Loss Coefficients: The loss coefficients along the creek are based on a visual inspection of the site. The
vegetation density along the creek varies widely from clean, straight bare soil to very weedy reaches with
heavy stands of brush. Therefore, the Manning’s roughness coefficients (n-values) along the main
channel and overbanks vary from 0.025 to 0.070. Contraction and expansion coefficients of 0.1 and 0.3
were used, respectively, in areas away from the entrance to the existing 42-inch RCP culvert, while of 0.3
and 0.5 were used near the culvert.

Starting Water Surface Elevations: The HEC-RAS analyses were initialized at the entrance of the existing
42-inch RCP culvert located immediately on the easterly side of David Glen. The invert elevation at the
entrance of the culvert, and cross sections 30 through 125 were approximated using the city’s 2-foot
contour map. To verify these approximations, a sensitivity analysis was performed. The purpose of the
sensitivity analysis was to verify that the 42-inch RCP invert elevation and cross section approximations
do not create a backwater condition that could potentially affect the calculated water surface profiles
along the project footprint, as well as downstream and upstream from the project. The sensitivity analysis
consisted of calculating two water surface profiles for each storm event (2-, 10-, 50, and 100-year). The
headwater calculations for the starting water surface elevations at the entrance of the 42-inch RCP were
done assuming an inlet control condition for each profile, and for each storm event, one headwater
calculation was done assuming a “Square Edge with Headwall” entrance, while the second one was done
assuming a “Groove End with Headwall”.
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SECTIONTHREE Hydraulic Methodology

It is important to note that only the most conservative HEC-RAS computer output results of the
sensitivity analyses were included herein.

Explanation of HEC-RAS Model: The HEC-RAS program calculates water surface profiles for steady or
unsteady gradually varied flow in natural or man made channels, and can be used to calculate both
subcritical and supercritical flow profiles. The computational procedure solves the energy equation by
using the standard step method, with energy loss due to friction (Manning’s equation). The program can
model the effects of channel improvements and physical obstructions such as bridges, culverts, weirs and
levees. Input data such as channel geometry, discharge, roughness coefficient and stage/discharge
relationship for the river is entered manually, and can be in either English or metric units.

3.2 PROPOSED RAP HYDRAULIC ANALYSIS

The proposed grading alternative included in the RAP consists of 2 feet of clean fill over the existing burn
area, with filter fabric covered by rock within the 100-year floodplain limits. The revised grading was
modeled in HEC-RAS by adding 2 feet of fill to the existing cross section. The rock fill within the
floodplain was modeled by adjusting the Manning's roughness coefficient ('n' value) to 0.04 to reflect the
increased hydraulic roughness associated with the rock.

URS W:\17326074\10003-d-r-AppC.doc\12-Mar-09\SDG 3‘2



SECTIONFOUR Hydrology and Hydraulic Results

SECTION 4 RESULTS

41 HYDROLOGY RESULTS

Table 2 summarizes the results for the 2-, 10-, 50- and 100-year hydrologic analyses for the project.
Figure 2, Hydrology Map shows the surface watershed boundaries, and Appendix A contains the
hydrology model output files.

Note that the results shown in Table 2 above represent the results for the existing and proposed conditions
at the downstream end of the site. Because the existing runoff coefficients/land use and grades will be
maintained, it is anticipated that storm runoff for both conditions will be maintained. As a result, only one
set of calculations was prepared for both conditions.

4.2 HYDRAULIC ANALYSIS RESULTS

Hydraulic analysis results for the existing condition indicate that there will be no backwater effect from
the 42-inch culvert at David Glen downstream of the site for a range of culvert entrance condition
assumptions. The HEC-RAS model output is included in Appendix B. Figures 3 and 4, Hydraulic Maps
show the cross section locations, along with the 100-year floodplain limits. A summary of existing
condition 100-year hydraulic parameters is provided below.

e 100-year floodplain topwidths of 8 to 44 feet.
e 100-year flow depths of 1 to 2 feet.
e 100-year flow velocities of 4 to 19 feet per second (fps).

The 100-year floodplain topwidths and flow depths are relatively small in comparison to the canyon
topwidth and depth as shown in Figures 3 and 4. Flow velocities are relatively high in the narrow, steep
portions of the site which is the cause of existing localized channel erosion in these areas. Design sizing
of the proposed rock fill within channel bottom will utilize shear stress, in lieu of velocity, as the criterion
for erosion through the site.

Hydraulic modeling of the proposed fill within the burn area indicates that there will be areas of increased
100-year flood elevations that mirror the 2 feet of proposed fill; however, as shown in Table 3 and by the
HEC-RAS cross section plots in Appendix B, the water surface elevations will be well below the canyon
top of bank (and house pad elevations) through the proposed fill areas.
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SECTIONFIVE Conclusion and Recommendations

SECTION 5 CONCLUSION AND RECOMMENDATIONS

Implementation of the proposed RAP will result in the placement of approximately 2 feet of fill over
those areas where burn ash containing waste is within 2 feet of the ground surface at the site. Within the
areas of the 100-year floodplain included in the area to be capped, filter fabric will be placed and covered
with 2 feet of rock designed to withstand 100-year flood hydraulic shear stresses to prevent mobilization
of the rock during flood events. The recommended minimum rock diameter is 1 to 2 inches. Larger rock
(@ minimum of 12-inch diameter) is recommended for the steeper area of the drainage near the center of
the burn site footprint.

While implementation of the RAP will result in local increases in water surface elevations due to rock fill
placement within the 100-year floodplain, the water surface elevations will be well below the existing top
of bank and house pad elevations and will not result in increased flooding, erosion, or sedimentation
upstream of downstream of the site.
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Tables

Table 1 Hydrology Criteria

Design Storm Event 2-, 10-, 50-, and 100-year/6-hour

Land Use County:

(Existing and Proposed) Multiple Rural Use: 1DU/4,8,20 Ac (undisturbed natural terrain),
Residential Use: 1DU/1,2,4 Ac (low density residential)

Biological Open Space (undisturbed natural terrain)

Hydrologic Group Soil Type B,C,and D

Runoff Coefficients Varies from C=0.25t0 C = 0.36
(weighted C values)

Precipitation 2-year: 1.6in
10-year: 2.4in
50-year: 3.0in
100-year: 3.5in

Table 2 Hydrology Analysis Results

Storm Event Peak Flow (cfs)

2-year/6-hour 44
10-year/6-hour 69
50-year/6-hour 88
100-year/6-hour 104
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Tables

Table 3 Hydraulic Analysis Results

Cross Section Existing Proposed Existing 100- Proposed Elevation of Elevation of Existing 100- Proposed
Channel Invert Channel year WSEL (ft) 100-year Top of Left Top of Right year Velocity 100-year
Elevation (ft) Invert WSEL (ft) Bank (ft) Bank (ft) (fps) Velocity (fps)
Elevation (ft)
30 817 817 823.90 823.90 822-8241 830! 1.88 1.88
40 8175 8175 823.96 823.96 822-8241 8321 1.00 1.00
50 819.5 819.5 823.96 823.96 8241 8321 1.28 1.28
100 819.7 819.7 823.96 823.96 828! 832 154 154
125 819.8 819.8 823.96 823.96 830! 834 1.57 1.57
150 822 822.0 823.61 823.92 835! 832 1111 6.14
155 826 827.5 827.94 828.53 842 834 4.56 4.30
160 828 829.2 829.07 830.26 840 842 7.64 7.79
165 830.1 832.1 831.48 833.63 843 844 7.32 6.06
170 834 836.0 835.07 837.11 856 855 10.11 9.43
175 836.6 838.6 838.52 840.70 860 860 7.88 6.64
180 838.1 840.1 839.63 841.63 862 862 12.06 11.99
185 840 842.0 841.43 843.45 864 866 18.69 18.36
190 850 852.0 851.19 853.59 864 870 17.47 9.81
195 860 862.0 861.13 863.04 873 875 9.44 11.20
200 866 868 867.82 870.27 889 8745 9.60 6.30

Notes:

1 Top of bank elevations for these sections are estimated based upon City of Escondido 2 foot contour mapping (no spot elevations for estimating pad elevations as with the more detailed Ninyo & Moore project site

topography).
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WATERSHED
BOUNDARY

C

PROJECT
FOOTPRINT,

HYDROLOGIC SOILS GROUP MAP

NTS
(EXCERPT FROM APPENDIX A, HYDROLOGIC SOIL GROUPS MAP, OF THE
COUNTY OF SAN DIEGO HYDROLOGY MANUAL)
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San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 Version 7.7

Rational method hydrology program based on
San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 01/21/09

BENTCON DUMP - CITY OF ESCONDIDO - EXISTING CONDITIONS HYDRROLOGIC
ANALYSIS-USE n = 0.025 THRU n = 0.035 FOR CHANNEL FLOW PROCESSES
2-YR, €-RHOUR STORM EVENT

CIVILD FILE: EXZ2.RD3

*A ok kK ko Kk Hydrology Study Control Information ***#kk=skx

Raticnal hvdrology study storm event year is 2.0
English (in-1lbk) input data Units used

Map data precipitation entered:

6 hour, precipitation{inches}) = 1.600
24 hour precipitation{inches) = 2.500
P6/P24 = 64.0%

San Diego hydrology manual 'C' values used

B T O b b b o o o o o o o S o S T o o o o o o
Process from Point/Station 100.000 to Point/Station 105,000
*kx% INTTIAL AREA EVALUATION ****

Decimal fraction soil group 2 = 0.000

Decimal fraction goil group B = 0.000

Decimal fraction scil group C = 0.350

Decimal fraction scil group D = G.650

[UNDISTURBED KATURAL TERRAIN 1
{Permanent Open Space }

Impervious value, Ai = 0.000

Sub-Area C Value = 0.332

Initial subarea total flow distance = 341.800(Ft.)

Highest elevation = 1377.500(Ft.)

Lowest elevation = 1320.0C0(Ft.)

Elevation difference = 57.500{(Ft.} Slope = 16.823 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 {Ft)

for the top area slope value of 16.82 %, in a development type of
Permanent Open Space

In Accordance With Figure 3-3

Initial Area Time of Concentration 5.392 minutes

TC = [1.8*(1.1-C)*distance(Ft.)”.5)/(% slope” (1/3)]
TC = [1.8%(1.1-0.3325)*{ 100.0007.5)/( 16.8237(1/3})]= 5.39
The initial area total distance of 341.80 (Ft.) entered leaves a

remaining distance of 241.80 {(Ft.}
Using Figure 3-4, the travel time for this distance is 1.06 minutes
for a distance of 241.80 (Ft.) and a slope of 16.82 %
with an elevation difference of 40.68{(Ft.} from the end of the top area
Tt = [11.9*length(Mi}"3)/(elevation change(Ft.))]".385 #60 (min/hr)

= 1.061 Minutes
Tt={{11.9*0.0458"3)/( 40.68)]".385= 1.06

Total initial area Ti = 5.39 minutes from Figure 3-3 formula plus
1.06 minuteg from the Figure 3-4 formula = 6.45 minutes
Rainfall intensity (I) = 3.576 (In/Hr} for a 2.0 year storm

Effective runcff coefficient used for area (Q=KCIA) is C = 0.332



Subarea runoff = 1L.730{(CFs)
Total initial stream area = 1.455{Ac.)

B b b o b o T e o Bt S0 o T o o o B o o S o o o S
Process from Point/Station 105.000 to Point/Station 110.000
*%%* TRREGQULAR CHANNEL FLCW TRAVEL TIME *#**¥

Estimated mean flow rate at midpoint of channel = 3.936(CrS)
Depth of flow = 0.369(Ft.), Average velocity = 3.8%9 (Ft/s)
kxxkxkk Jrregular Channel Data xxkxkkikkrdx

Information entered for subchannel number 1

Point number X' coordinate 'Y* coordinate
1 0.00 12.8¢0
2 12.30 11.80
3 16.20 2.580
4 21.30 7.80
5 34.20 3.20
& 43.40 1.90
7 60.50 0.00
8 71.50 1.90
o .30 3.90
10 91.60 ¢.90
11 97.00 11.90
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 3.9236(CFS)
: ' flow top width = 5.464{(Ft.)
: ' velocity= 3.89%(Pt/s)
' ' area = 1.009{Sg.Ft)
! i Froude number = 1.599
Upstream point elevation = 1320.000(Ft.)
Downstream point elevation = 1285.C00(Ft.)
Flow length = 431.000(Ft.)
Travel time = 1.84 min.
Time of concentration = 8.30 min.
Depth of flow = 0.369(Ft.)
Average velocity = 3.899(Ft/s)
Total irregular channel flow = 3.936(CFS)
Irregular channel normal depth above invert elev. = 0.369(Ft.}
Average velocity of channel(s) = 32.899(Ft/s)
Adding area flow to channel
Rainfall intensity (I} = 3.041(In/Hr) for a 2.0 year storm
Decimal fraction soil group A = {0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group € = 0.210
Decimal fraction soil group D = 0.790
[UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space }
Impervious value, Ai = 0.000
Sub-Area C Value = 0.339
Rainfall intensity = 3.041(In/Hr) for a 2.0 vear storm
Effective runcff ceoefficient used for total area
(Q=KCIA) is C = 0.338 CA = 1.998
Subarea runoff = 4,346 (CF3) for 4.460(Ac.)
Total runoff = 6.076 (CFS) Total area = 5.915(Ac.}
Depth of flow = 0.435(Ft.), Average velocity = 4.347(Ft/s)

o b o T i o R e o b Sk s
Process from Point/Station 110.000 to Point/Station 115.000
#% %% TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 8.109{CFS)
Depth of flow = 0.341(Ft.), Average velocity = 6.430(Ft/s)
¥*ekxrxk Trregular Channel Datg *#k&xsxsxdk



Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 8.20
2 5.60 6.00
3 11.60 4.00
4 20.30 2.00
5 40.20 0.00
& 63.80 2.00
7 74 .30 4,00
8 8G.40 &.00
o 95.10 14,00
Manning's 'N’ friction factor = G.035
Sub-Channel flow = 8.109 (CFS)
! ! flow top width = 7.407(Ft.)
' f velocitys= 6.430(Ft/3)
' ' area = 1.261(8q.Ft}
! ' Froude number = 2.746
Upstream point elevation = 1285.000(Ft.)
Downstream point elevation = 1200.000{Ft.)
Flow length = 347.800(Ft.)
Travel time = 0.90 min.
Time of concentration = 9.20 min.
Depth of flow = 0.341{Ft.)
Average velocity = 6.430(Ft/s)
Tctal irregular channel flow = 8.10%(CFS)
Irregular channel normal depth above invert elev. = 0.341({Ft.)
Average velocity of channel (g) = 6.430(Ft/g)
Adding area flow to channel
Rainfall intensity (I) = 2.845{In/Hr) for a 2.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction scil group D = 1.0600
[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space }
Impervious value, Al = 0,000
Sub-Area C Value = 0.350
Rainfall intensity = 2.845{In/Hr) for a 2.0 vear storm
Effective runoff coefficient used for total area
(Q=KCIR) is C = 0.343 CA = 3.541
Subarea runocff = 3.999(CFS) for 4.408{Ac.)
Total runcoff = 10.075(CFS} Total area = 10.323{(Ac.)
Depth of flow = 0.369(Ft.), Average velocity = 6.788(Ft/s)

e D T T o T o e o o R e L L e
Process from Point/Station 115.600 to Point/Station 120.000
*%%*% TRREGULAR CHANNEL FLOW TRAVEL TIME ***=*

Estimated mean flow rate at midpoint of channel = 19.252 (CFS)
Depth of flow = 0.539(Ft.), Average velocity = 10.388{Ft/s)
*xdkkikx Trregular Channel Data **#sxxdsxsdx

Information entered for subchannel number 1

Point number X' coordinate 'Y coordinate
1 0.00 13.00
2 12.30 12.00
3 16.90 10.00
4 21.30 8,00
5 34.20 4.00
& 43 .40 2.00
7 £0.50 0.00
8 77.30 4,00
9 91.60 10.00
10 97.00 12.00



11 101.00 14.00

Manning's 'N' friction factor = 0.035
Sub-Channel fiow = 19.252(CFS8)

! ' tlow top width = 6.875(Ft.)

' ! velocity= 10.388{Ft/s}

! ! area = 1.853(8g.Ft)

! ! Froude number = 3.526
Upstream point elevation = 1200.000(Ft.)
Downstream point elevation = 970.000{Ft.)
Flow length = 657.000(Ft.)

Travel time = 1.05 min.
Time of concentration = 10.25 min.
Depth of flow = 0.539(Ft.)
Average velocity = 10.388(Ft/s)
Total irregular channel flow = 19.252 (CFS)
Irregular channel normal depth above invert elev. = 0.539(Ft.}
Average velocity of channel(s) = 10.388(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 2.653{In/Hr) for a 2.0 year storm
Decimal fraction soll group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.220
Decimal fraction soil group D = 0.780

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.339

Rainfalil intensity = 2.653{In/Hr) for a 2.0 year storm
Effective runoff coefficient used for total area

(Q=KC1a) 18 C = 0.340 CA = 10.687

Subarea runoff = 18.279(CFS) for 21.081 (Ac.)

Total runoff = 28.354 (CF8} Total area = 31.404 (Ac.)

pepth of flow = 0.622(Ft.), Average velogity 11.444 (Ft/s)

B L e o o o et T N A B 0 S o i oo
Process from Point/Station 120.000 to Point/Station 125.000
*¥% k% TRREGULAR CHANNEL FLOW TRAVEL TIME #*#*¥%

Estimated mean flow rate at midpoint of channel = 31.002(CFS8)
Depth of flow = 0.757(Ft.), Average velocity = 8.488(Ft/s)
*xkxk*x% Trregular Channel Data *##***sksidx

Information entered for subchannel number 1

Point number 'X* coordinate 'Y' coordinate
1 0.00 13.00
2 12.30 12.00
3 16.920 10.00
4 21.30 8.00
5 34.20 4 .00
) 43 .40 2.00
7 60.50 0.00
B 77.30 4.00
9 91.60 10.00
10 87.00 12.060
11 161.00 14,00
Manning's 'N° friction factor = 0.035
Subk-Channel flow = 31.002{CFS}
; i flow top width = 9,651 (Ft.)}
; i velocity= 8.488(Ft/s)
! : area = 3.652(8g.Ft)
' ! Froude number = 2.432
Upstream point elevation = 870.00C(Ft.}

Downstream point elevation = 930.000({Ft.)



Fiow length = 269.000(Ft.}

Travel time = G.53 min.

Time of concentration = 10.78 min.

Depth of flow = 0.757(Ft.}

Average velocity = 8.488 (Ft/s)

Total irregular channel flow = 31.002(CF8)

Irregular channel normal depth above invert elev. = 0.757(Ft.}
Average velocity of channel (g} = 8.488 (Ft/s)

Adding area flow to channel

Rainfall intensity (I) = 2.569(In/Hr) for a 2.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction scil group € = 0.970

Decimal fraction seoil group D = 0.030

[LOW DENSITY RESIDENTIAL 1
(1.0 DU/A or Less )

Impervious value, A1 = 0.100

Sub-Area C Value = 0.361

Rainfall intensity = 2.569(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for total area

{Q=KCIA) is C = 0,344 CA = 13.065

Subarea runoff = 5,203 (CFS) for 6.577(Ac.)

Total runoff = 33.557(CFrs) Total area = 37.981 (Ac.)}
Depth of flow = 0.780({Ft.), Average velocity = 8.658{Ft/s)

b o T o e S  E h b b R TR IR D T o
Process from Point/Station 125.000 to Point/Station 130.000
*xk*x TRREGULAR CHANNEL FLOW TRAVEL TIME *#%#*%

Estimated mean flow rate at midpoint of channel = 35.409 (CFS)
Depth of flow = 0.774(Ft.), Average velocity = 7.989({Ft/s)
*xkkkkx Trregular Channel Data **rdxkdxkdx

Information entered for subchannel nuwmber 1

Point number '%X' coordinate 'Y' coordinate
1 0.00 12.90
2 12.30 11.90
3 16,90 9.90
4 21.30 7.90
5 34.20 3.9C
6 43,40 1.90
7 60.50 G.0¢C
8 T7L.5%0 1.90
g 77.30 3.90
10 91.60 9.90
11 97.00 11.90
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 35.409 (CFS)
! ! flow top width = 11.443(Ft.)
! ! velocity= 7.999{Ft/s}
! ' area = 4.427(5g.Ft)
! ! Froude number = 2.266
Upstream point elevation = 930.000(Ft.)
Downstream point elevation = 876.00C(Ft.}
Flow length = 423 .500({Ft.) '
Travel time = 0.88 min.
Time of concentration = 11.66 min.
Depth of flow = 0.774(Ft.)
Average velccity = 7.999(Ft/s)
Total irregular channel f£low = 35.409 (CF8}
Irregular channel normal depth above invert elev. = 0.774(Ft.)
Average velocity of channel{s) = 7.%98(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 2.441(In/Hr} for a 2.0 year storm

Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.000

Decimal fraction scil group C 1.000

Decimal fracticn soil group D 0.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )

Impervicus value, A1 = 0.100

Sub-Area C Value = 0.360

]

Rainfall intensity = 2.441 {In/Hr) for a 2.0 year storm
Effective runoff coefficient used for total area

(0=KCIA) is C = (0.346 CA = 15.240

Subarea runoff = 3.650(CFS}) for 6.042(AC.)

Total runoff = 37.207 (CFS) Total area = 44 . 023 (Ac.)
Depth of flow = 0.788{Ft.), Average velocity = 8.098(Ft/s)

R I bk o ok o o o A i e E T b 0 S b S b o i ah 2t o
Process from Point/Station 130.000 to Point/Station 135.0600
*¥*%x%x TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpeoint of channel = 39.551 (CFS}
Depth of flow = 0.887(Ft.), Average velocity = 5.568(Ft/s)
*Frxkxdk JTrregqular Channel Data *xkddsdxddx

Information entered for subchannel number 1

Point number 'X' coordinate "Y' cocordinate
1 .00 20.00
2 18.60 8.0¢6
3 23.20 6.00
4 27.70 4.00
5 33.80 2.00
6 48.30 0.0C
7 69,90 2.00
8 75.80 4,00
9 82.30 6.00
10 98.70 14 .00
11 105.40 16.00
Manning's °*N' friction factor = 0.03%
Sub-Channel flow = 39.552 (CFS)
! ! flow top width = 16.013(Ft.)
! ! velocity= 5.568{Ft/s}
! ! area = 7.103(8g.Ft}
! ! Froude number = 1.473
Upstream point elevation = 876.000(Ft.)
Downstream point elevation = 860.000(Ft.)
Flow length = 312.000(Ft.)
Travel time = 0.93 min.
Time of concentration = 12.60 min.
Depth of flow = 0.887(Ft.)
Average velocity = 5.568(Ft/s)
Total irregular channel flow = 39.551 (CFS)
Irregular channel normal depth above invert elev. = C.887(Ft.)
Average velocity of channel{s) = 5.568(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 2.323(In/Hr) for a 2.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.0060
Decimal fraction soil group € = 1.000
Decimal fraction soll group D = 6.0C0
fTLLOW DENSITY RESIDENTIAL 1
(1.0 DU/A or Less )
Impervicus value, Ai = 0,100
Sub-Area C Value = (0.360
Rainfall intensity = 2.323(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for total area
{Q=KCIA) is C = 0.348 CA = 18.008&

Subarea runcff = 4,629(CFS}) for 7.692{Ac.}
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Total runoff = 41.836 (CFS) Total area
Depth of flow = 0.9206(Ft.), Average velocity

51.715(Ac.)
5.647(Ft/s)

]

T T b ok b b T T T e e o o I o ol e T o b 3
Process from Point/Station 135.000 to Point/Station 140.000
*x*%% TRREGULAR CHEANNEL FLOW TRAVEL TIME #*#**¥*

Estimated mean flow rate at widpeint of channel = 41.92% (CF8S}
Depth of flow = 0.59C (Ft.}), Average velocity = 9.020{Ft/s)
*kxx*%% Irregular Channel Data #*xskdxdsxx

Information entered for gubchannel number 1

Point number ‘X' ¢oordinate 'Y' coordinate
1 0.00 13.00
2 3.80 12.00
3 14.00 6.00
4 12.00 4.00
5 26.70 2.00
& 47 .70 0.00
7 49.70 0.00
8 68.60 2.00
9 75.00 4.00
10 94 .20 12.00
11 99.40 14.00

Manning's 'N' friction factor = 0.035

Sub-Channel flow = 41,930 (CFS)

' ' flow top width = 13.765(Ft.)

' ' velocity= 9.020(Ft/s)

' ' area = 4.648(Sg.Ft)

! ! Froude number = 2.736
Upstream peint elevation = 860.0060(Ft.)
Downstream point elevation = 840.000{Ft.)
Flow length = 103.600(Ft.)

Travel time = 0.1% min.

Time of concentration = 12.79 min.

Depth of flow = 0.590(Ft.)

Average velocity = 9.020(Ft/s)

Total irregular channel flow = 41.929{CFS)

Irregular channel normal depth above invert elev. = 0.5%0(Ft.)
Average velocity of channel{s) = 9.020({Ft/s}

Adding area flow to channel

Rainfall intensity (I) = 2.301(In/Hr) for a 2.0 vyear storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.070
Decimal fracticen soil group C = 0.930

it

Dacimal fraction soil greup D G.0G60
{UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Bi = 0.000

Sub-Area C Value = 0.297

Rainfall intensity = 2.301{In/Hr} for a 2.0 year storm
Effective runcoff coefficient used for total area

{(Q=KCIA) is8 C = 0.347 CA = 18.239

Subarea runoff = 0.124(CF3) for 0.775(Ac.)

Total runoff = 41.960(CF8) Total area = 52.490(Ac.)
Depth of flow = 0.5%C (Ft.), Average velocity = 9.022(Ft/s)

B T e e a1 s e e e s e e e e o o s O BB S M I o b o
Process from Point/Station 140.000 to Point/Station 145.000
*#%%+ JTRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 43.159 (CFS)
Depth of flow = 0,714 (Ft.), Average velogity = 6.626(Ft/8)
*xxxkxx Tyregular Channel Data *#x**xwixdx



Information entered for subchannel number 1

Point number X' coordinate "Y' coordinate
1 0.00 12.060
2 3.80 12.00
3 14.00 6.00
4 12.00 4.00
5 26.70 2.00
6 47.70 0.00
7 49.70 0.00
8 68.60 2.00
S 75.00 4.00
10 94 .20 12.00
11 99.40 14.00

Manning's 'N' friction factor = 0.025

Sub-Channel flow = 43 .153 {CFS)

! ! fiow top width = 16.244 (Ft.}

1 1 velocitys= 6.626(Ft/s)

! ! area = 6.513(8¢g.Ft)

' ' Froude number = 1.844
Upstream point elevation = 840.000(Ft.}
Downstream point elevation = 820.000({(Ft.)
Flow length = 473.000(Fc.}

Travel time = 1.19 min.

Time of concentration = 13.98 wmin.

Depth of flow = 0.714{Ft.)

Average velocity = 6.626 (Ft/s)

Total irregular channel flow = 43 .159{CFS)

Irregular channel normal depth above invert elev.

Average velocity of channel(sg) = 6.626(Ft/s)
Adding area flow to channel

Rainfall intensity (I) = 2.172(In/Hr} for a
Decimal fracticmn soil group A = 0.000

Decimal fraction soil group B = 0.070

Decimal fraction soil group C = 0.930

Decimal fraction soil greoup D = 0.000
{UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervicus value, Al = 0.000

Sub-Area C Value = (.287

Rzinfall intensity = 2.172{(In/Hr) for a
Effective runoff coefficient used for total area
{Q=KCIA) is C = 0.341 CA = 20.394

Subarea runoff = 2.342(CF8) for 7.269(AC.}
Total runoff = 44 .302({CFS} Total area =
Depth of flow = 0.722(Ft.), Average velocity =

End of computations, total study area =

0.714 (Ft.}

2.0 year storm

2.0 year storm

59,759 {Ac.)

6.67C(FL/3)
59,759 (Ac.}






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, {¢)19%1-2006 Version 7.7

Rational method hydrolocgy program based on

San Diego County Flood Contrel Division 2003 hydrcleogy manual
Rational Hydrology Study Date: 01/21/09

BENTON DUMP - CITY OF ESCONDIDC - EXISTING CONDITIONS HYDROLOGIC

ANALYSIS-USE n = 0.025 THRU n = 0.035 FOR CHANNEL FLOW PROCESSES

10-¥YR, &-HOUR STORM EVENT

CIVILD FILE: EX10.RD3

Ehk ok E ok kE Hydrology Study Control Information *x*xx*sissx

Rational hydrology study storm event year is 10.0
English (in-1lk) input data Units used

Map data precipitation entered:

6 hour, precipitaticon(inches) = 2.400
24 hour precipitation{incheg) = 4.000
P6/P24 = 60.0%

S8an Diego hydrology manual 'C’ wvalues used

b b b o o e T i 0 i 10 o S S O S S S M S S Y A A O A o
Process from Point/Station 100.000 to Point/Station 105.000
*kkx TNITIAIL ARBA EVALUATION *#*+*+*

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.350

Decimal fraction soil group D = 0.650

[UNDISTURRBED NATURAL TERRAIN ]
(Permanent Cpen Space }

Impervious value, Al = 0.000

Sub-Area C Value = 0,332

Initial subarea total flow distance = 341.800(Ft.)

Highest elevation = 1377.5G0(Ft.)

Lowest elevation = 1320.00C({Ft.}

Elevation difference = 57.500{Ft.) Slope = 16.823 %

INITIAL AREA TIME OF CONCENTRATION CALCULATICONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area sliope value of 16.82 %, in a development type of
Permanent Open Space

In Accordance With Figure 3-3

Initial Area Time of Concentration 5.39 minutes

TC = [1.8%(1.1-C)+*distance{Ft.)".5)/{% slope”(1/3})]
TC = [1.8%{1.1~0,33258)*( 100.0007.5)/( 16.8237(1/3)]= 5.39
The initial area total distance of 341.80 (Ft.) entered leaves a

remaining distance of 241.80 (Ft.)
Using Figure 3-4, the travel time for this distance is 1.06 minutes
for a distance of 241.80 (Ft.) and a slope of 16.82 %
with an elevation difference of 40.68(Ft.} from the end of the top aresa
Tt = [11.9*length{Mi)"3)/(elevation change(Ft.))}".385 *&0(min/hr)

= 1.061 Minutes
Te={{11.9*%0.0458"3}/( 40.68}]17.385= 1.06

Total irnitial area Ti = 5.39% minutes from Figure 3-3 formula plus
1.06 minutes from the Figure 3-4 formula = §£.45 minutes
Rainfall intensity (I) = 5.364 {In/Hr) for a 10.0 year storm

Effective runoif coefficient used for area {Q=KCIA} is C = 0.332



Subarea runcoff = 2.595(CFS)
Total initial stream area = 1.455(Ac.)

B i Tk b I i T o o e S s T Il o R L R o h
Process from Point/Station 105,000 to Point/Station 110.000
*¥%%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at wmidpoint of channel = 5.964 (CF3)
Depth of flow = 0.432(Fr.), Average velocity = 4£.327(Ft/8}
x#xx*kx Trregular Channel Data #x#*Fkskxsk

Information entered for sgubchannel number 1

Point numbex 'X' coordinate 'Y' coordinate
1 ¢.00 12.90
2 12.30 11.90
3 16.%0 9.90
4 21.30 7.90
5 34,20 3.90
& 43 .40 1.90
7 60,50 0.0¢0
8 71.50 1.906
9 77.30 32.90
10 91.60 9.90
11 97.00 11.90
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 5.964 (CFS)
! ' flow top width = €.386(Ft.)
! ' velocitys= 4.327(Ft/s)
! ' area = 1.379(8q.Ft)
! ' Froude number = 1.641
Upstream point elevation = 1320.000(Ft.)
Downstream point elevation = 1285.000(Ft.}
Flow length = 431.000(Ft.)
Travel time = 1.66 min.
Time of concentration = 8.11 min.
Depth of flow = 0.432(Ft.)
Average velocity = 4.327(Ft/s)
Total irregular channel flow = 5.964 (CF8)
Irregular channel ncrmal depth above invert elev. = 0.432{(Ft.}
Average velocity of channel(g) = 4.327(Ft/s)
Adding area flow to channel
Rainfall intensity (I} = 4.628{(In/Hr} for a 10.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.210
Decimal fractiorn soil group D = 0.790
{UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space )
Impervious value, A1 = ©.000
Sub-Area C Value = 0.339
Rainfall intensity = 4.628{In/Hr) for a 10.0 year storm
Effective runoff coefficient used for total area
{Q=KCIA) ig C = 0.338 CA = 1.998
Subarea runoff = 6.651 (CFS) for 4.460(Ac. )}
Total runoff = 9.246 {CFS3}) Total area = 5.915(Ac.}
Depth of flow = 0.509 (Ft.), Average velocity = 4.828(Ft/s)

T I I E IO S R0 N NP S B Rt ST A I S A S A A A R A R A e R L
Process from Point/Station 110.000 to Point/Station 115.000
*%%*% TRREGULAR CHANKEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 12.373{CFS)
Depth of flow = 0.399(Ft.), Average velccity = 7.146 (Ft/s}
**xkkxx Trregular Channel Data ****skdkdnw



Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 8.20
2 5.60 6.00
3 11.60 4,00
4 20.30 2.00
153 40.20 0.00
6 63.80 2.00
7 74.30 4.00
8 80.40 6.00
9 85.10 14.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 12.373(CFS)
! ! fiow top width = 8.679{Ft.}
' ' velocitys= 7.146 (Ft/s)
' ! area = 1.731(8q.Ft)
! ! Froude number = 2.819
Upstream point elevation = 1285.000{(Ft.)
Downstream point elevation = 1200.000(Ft.)
Flow length = 347.800{(Ft.}
Travel time = 0.81 min.
Time of concentration = 8.92 min.
Depth of flow = 0.399({Ft.)
Average velogity = 7.146({Ft/s}
Total irregular channel flow = 12.373 (CFS}
Irregular channel normal depth above invert elev. = 0.399(Ft.}
Average velocity of channel (s) = 7.146(Ft/s)
Adding area flow to channel
Rainfall intensity {(I) = 4.352{In/Hr) for a 10.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction sgoil group C = 0.000
Decimal fraction soil group D = 1.000
[UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space )
Impervious value, Ai = 0.000
Sub-Area C Value = 0.350
rainfall intensity = 4.352{In/Hr) for a 10.0 year storm
Bffective runoff coefficient used for total area
(Q=KCIA) is C = 0.343 CA = 3.541
Subarea runcff = 6.163 (CFS) for 4.408(Ac.)
Total runoff = 15.408(CFS} Total area = 10.3232(Ac.)
Depth of flow = 0.433(Ft.), Average velocity = 7.54%9(Ft/g)

B T T ke e S R E o P b R A R R D ok i S b i D et o o o i TR o o
Process from Point/Station 115.000 to Point/Station 120.000
*xx%x TRREGULAR CHANNEL FLOW TRAVEL TIME ***¥*

Estimated mean flow rate at midpoint of channel = 29.520(CF8)}
Depth of flow = 0.633(Ft.), Average velocity = 11.560(Ft/s)
**¥xk*txkx Trregular Channel Data *¥**r*x¥xwdkx

Information entered for subchannel number 1

Point number '¥' cocrdinate 'Y' coordinate
1 .00 132.060
2 12.30 12.00
3 16.80 10.60
4 21,30 8.00
5 34 .20 4,00
6 43,40 2.00
7 60.50 Q.00
8 77.30 4,00
] 91.60 10.00
10 97.00 12.00



11 161.00 14.06C

Manning's 'N' friction facteor = 0.035
Sub-Channel flow = 29.520(CFS)
! ' flow top width = 8.070(Ft.)
' ' velocity= 11.560(Ft/s)
' ' area = 2.554{S¢.rt)
! ' Froude number = 3.621
Upstream point elevation = 1200.060(Ft.}
Downstream point elevation = 970.000{Ft.)
Flow length = 657 .000{FL.)
Travel time = 0.%% min.
Time of concentration = 9.87 min.
Depth of flow = 0.633{Ft.)
Average veloclty = 11.560(Ft/s)
Total irregular channel flow = 29.520(CFS)
Irregular channel normal depth above invert elev. = G.633(Ft.)
Average velocity of channel(s}) = 11.560(Ft/s)
Adding area flow to channel
Rainfall intensity (I} = 4,078 (In/Hr) for a 10.0 year storm
Decimal fraction soil group A = 0.000
Decimal fracticon soil group B = 0.00C
Decimal fracticn soil group C = 0.220
Decimal fraction soil group D = 0.78¢0
[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )
Impervious value, Al = 0.000
Sub-Area C Value = 0.339
Rainfall intensity = 4.078(In/Hxr} for a 10.0 year storm
Effective runcff coefficient used for total area
{(Q=KCIA) is C = 0.340 CA = 10.687
Subarea runoff = 28 .17¢(CF8) for 21.081(Ac.}
Total runcff = 43.578(CF8) Total area = 31.404(Ac.)
Depth of flow = 0.732(Ft.}, Average velocity = 12.742(Ft/s)

T I S o o o e T e e B R R L b B b S E ettt
Procesgs from Point/Station 120.000 to Point/Station 125,000
* k% TRREGULAR CHANNEL FLOW TRAVEL TIME *%%%

Egtimated mean flow rate at wmidpoint of channel = 47.663 (CFS)
Depth of flow = 0.889{Ft.}, Average velocity = 5.452 (Ft/s)
*xxxxxx [rregular Channel Datag **xdkstrdsds

Information entered for subchannel number 1

Point number X' coordinate 'yt coordinate
1 0.00 13.00
2 12.30 12.00
3 16.90 10.00
4 21.30 8.00
5 34.20 4.00
) 43.40 2.00
7 60.50 0.00
8 77.30 4.00
g 81.60 10.00
10 97.00 12.00
11 101.00 14.00
Mamnning's 'N' friction factor = 0.035
Sub-Channel flow = 47.663 (CFS)
' ! flow top width = 11.340(Ft.)
' ! velocitys= 9.452 (Ft/s)
' ! area = 5.043(5g.Ft)
' ! Froude number = 2.498
Upstream point elevation = 970.000{Ft .}

Downstream point elevation = 930.000(Ft.)



Flow length = 269.000(Ft.)

Travel time = 0.47 min.

Time of concentration = 10.35 min.

Depth of flow = 0.889(FtL.)}

Average velocity = 9.452 (Ft/s)

Total irregular channel flow = 47.663 (CFS)

Irregular channel normal depth above invert elev. = 0.8892(FtL.)
Average velocity of channel(s) = 9.452(Ft/s}

Adding area flow to channel

Rainfalil intensity (1) = 3.956{In/Hr) for a 10.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fracticon soil group C = 0.870

Decimal fraction soil group D = 0.030

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Lessg )

Impervicus value, Al = 0.100

Sub-Area C Value = 0.361

Rainfall intensity = 3.956(In/Hr} for a 10.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.344 CA = 13.065

Subarea runoff = 8.106 (CFS8) for 6.577{Ac.}

Total runoff = 51.684 (CF3) Total area = - 37.981 (Ac.}
Depth of flow = 0.917(Ft.}, Average velocity = 9.645(Ft/g)

O b kT o T T o o o e B B Ik i I b o T B R o L
Procesg from Point/Station 125.000 to Point/Station 130.000
*x%+* TRREGULAR CHANNEL FLOW TRAVEL TIME ***¥*

Estimated mean flow rate at midpoint of channel = 54.625(CFS)
Depth of flow = 0.910(Ft.), Average velocity = 8.914(Ft/s)
*xxkxxk Trregular Channel Data **xxkk&ddsk

Information entered for subchannel number 1

Point number 'X' coordinate 'Y ccordinate
1 0.00 12.80
2 12.30 11.80
3 16,90 2.80
4 21.30 7.90
5 34.20 3.20
6 43.40 1.90
7 60.50 0.00
8 71.50 1.90
g 77.30 3.90
10 81.60 .96
11 27.00 11.90
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 54,625 (CF8)
! ' flow top width = 13.463(Ft.})
' ' velogity= 8.914 (Ft/s)
' ' area = 6.128(8g.Ft)
! ! Froude number = 2.328
Upstream point elevation = 930.000(Ft.}
Downstream point elevation = 876.000(Ft.)
Flow length = 423.500(Ft.)
Travel time = 0.79 min.
Time of concentration = 11.14 min.
Depth of flow = 0.910{Ft.)
Average velocity = 8.914(Ft/s)
Total irregular channel flow = 54 .625(CFS8)
Irregular channel normal depth above invert elev. = 0.9210{Ft.)
Average velocity of channel (g) = 8.914 (Ft/s}
Adding area flow to channel
Rainfall intensity (I} = 3.772(In/Hr) for a 10.0 vear storm

Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/R or Less }

Imperviocus value, Al = 0.100

Sub-Area C Value = 0.360

Rainfall intensity = 3.772(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.346 CA = 15.240

Subarea runoff = 5.804 (CFS) for 6.042(Ac.)

Total runoff = 57.488{C¥F3) Total area = 44 023 {AC.}
Depth of flow = 0.928(Ft.), Average velocity = 9.029 (Ft/s)

R R e b o b o L 0 IR U 0 S S o 0 Rt o 3
Process from Point/Station 120.000 to Point/Station 135.000
*x*% TRREGULAR CHANNEL FLOW TRAVEL TIME **%*

Estimated mean flow rate at midpoint of channel = 61.203 (CFS)
Depth of flow = 1.045(Ft.), Average veloclty = 6.211(Ft/s)
*x*xkx* JTrregular Channel Datg *¥*k&xxkkkrx

Information entered for subchannel number 1

Point number '¥' coordinate 'Y' coordinate
1 0.00 20.00
2 18.60 8.00
3 23.20 6.00
4 27.70 4.00
5 32.80 2.00
& 48.30 0.00
7 692.90 2.00
8 75.90 4.00
S 82.30 6.00
i0 98.70C 14.00
il 105.40 16.00C

Manning's 'N' friction factor = 0.035

Subk-Channel flow = 61.203{CFS}

' ! flow top width = 18.861(Ft.)

' ! velocity= 6.211(Ft/s)

f ! area = 9.854 (8q.Ft)

: ! Froude number = 1.514
Upstream point elevation = 876.000(FL.)
Downgtream point elevation = 860.000(Ft.)
Flow length = 312.000(Ft.)

Travel time = 0.84 min.

Time of concentration = 11.98 min.

Depth of flow = 1.045(Ft.)

Average velocity = 6.211{Ft/=)

Total irregular channel flow = 61.203 (CFS)

Irregular channel normal depth above invert elev. = 1.045(Ft.)
Average velocity of channel (s} = §.211(Ft/s)

Adding area flow to channel

Rainfall intensity (I} = 3.600{(In/Hr) for a 10.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction scil group B = 0.000

Decimal fraction soil group € = 1.000

Decimal fraction scil group D = 0.000C

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A .or Less }

Impervicus value, A1 = 0.100

Sub-2rea C Value = 0.360

Rainfall intensity = 3.600({In/Hr} for a 10.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.348 CA = 18.0609

Subarea runcff = 7.343{(Crs) for 7.692(AC.)



Total runoff = 64.831(CPFS} Total area
Depth of flow = 1.068(Ft.}, Average velocity

51.715(Ac.)
6.301(Ft/g)

i

o R ot o e e o I R T ok o b Sk o 2
Process from Point/Station 135,000 to Point/Station 140.000
*kx%x TRREGULAR CHANNEL FLOW TRAVEL TIME #**%%

Estimated mean flow rate at midpoint of channel = 64 .992 (CFS)
Depth of flow = 0.710(Ft.), Average velocity = 10.079{Ft/s)
¥e+xkx*x Trregular Channel Data *****¥¥xixs

Information entered for subchannel number 1

Point number 'X' ¢coordinate 'Y coordinate
1 0.00C 13.00
2 3.80 1i2.00
3 14.00 6.00
4 19.00 4.00
5 26.70 2.00
6 47.70 0.00
7 49.70 0.00
8 68.60 2.00
S 75.00 4.00
10 94 .20 12.00
11 99.40 14.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 64.992 (CFS)
' ! flow top width = 16.164{Ft.)
{ [ velocitys= 10.079(Ft/s)
' ! area = 6.448{8q.Ft)
' ! Froude number = 2.812
Upstream point elevation = B60.000(Ft.)
Downstream point elevation = 840.000(Ft .}
Flow length = 103.600(Ft.)
Travel time = 0.17 min.
Time of concentration = 12.1% min.
Depth of flow = 0.710(Ft.)
Average velocity = 106.079(Ft/s)
Total irregular channel flow = 64.992 (CFS)
Irregular channel normal depth above invert elev. = 0.710(Ft.}
Average velocity of channel(sg) = 10.079(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 3.567(In/Br) for a 10.0 year storm
Decimal fraction soil group 2 = 0.000
Decimal fraction soil group B = 0.070
Decimal fraction scil group C = 0.930
Decimal fraction scoil group D = 0.000
[UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space )
Impervicus value, Ri = 0.000
Sub-Area C Value = 0.2987
Rainfall intensity = 3.567(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.347 CA = 18.239
Subarea runcff = G.228(CF8) for 0.775 (Ac.)
Total runoff = 65.060{CFS} Total area = 52.490 (Ac.)}
Depth of flow = 0.71C(Ft.), Average velocity = 10.082(Ft/s)

o T b b o T T e S S e S B S S B N A o R
Process from Point/Station 140.000 to Point/Station 145.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME #**%=

Estimated mean flow rate at midpoint of channel = 67.027{CF3)
Depth of flow = 0.858(Ft.), Average velocity = 7.405 (Fc/s)
*kkk ik Tyregular Channel Dabag »***dsxswsx '



Information entered for subchannel number 1

Point number X' coordinate 'Yt coordinate
1 G.00 13.00
2 3.80 12.00
3 14.00 6.00
4 12.00 4,00
5 26.70 2.00
& 47.70 0.00
7 49.70 0.00
8 68.6C 2.00
9 75.00 4.00
10 24 .20 12.00C
11 99.40 14.00
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 67.027{CFS)
: ' flow top width = 19.109(Ft.}
! ’ velocity= 7.405(Ft/2)
! ! area = 9.052 (8g.Ft)
! ! Froude number = 1.896
Upstream point elevation = 840.000(FL.}
Downstream point elevation = 820.000{Ft.)
Flow length = 473.,000(Ft.}
Travel time = 1.06 min.
Time of concentration = 13.21 min.
Depth of flow = 0.858(Ft.)
Average velocity =  7.405(Ft/s)
Total irregular channel flow = 67.027{CF8)
Irregular channel normal depth above invert elev.
Average velocity of channel(s} = 7.405{Ft/s)
Adding area flow to channel
Rainfall intensity (1) = 3.379(In/Hr} for a
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.070
Decimal fraction soil group C = 0.930
Decimal fraction scil group D = 0.000
[UNDISTURBED NATURAL TERRAIN 1
(Permanent Open Space )
Impervicus value, Al = 0.000
Sub-Area C Value = 0.287
Rainfall intensity = 3.379(In/Hr) for a
Effective runoff coefficient used for total area
{Q=KCIA) is C = 0.341 CA = 20.394
Subarea runoff = 3.851({CFS8) for 7.269{Ac.)
Total runoff = 68.910(CFS) Total area =
Depth of fiow = 0.867(Ft.), Average velocity =

End of computations, total study area =

0.858(FL.)

10.0 year storm

10.0 year storm

59.759 (Ac.}

7.457(Fr/s)
59,759 (Ac.}






San Diege County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 Version 7.7

Rational methecd hydrolegy program based on

San Diego County Flood Control pPivision 2003 hydrology manual
Rational Hydrology Study Date: 01/21/09

BENTON DUMP - CITY OF ESCONDIDO - EXISTING CONDITIONS HYDROLOGIC

ANALYSIS-USE nn = (.025 THRU n = 0.{035 FOR CHANNEL FLOW PROCESSES

50-YR, 6-HOUR STORM EVENT

CIVILD FILE: EX50.RD3

*ok ok k ok ok Rk ok Hydrology Study Control Information *¥¥xkxkwsx

Rational hydrology study storm event year is 50.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation{inches) = 3.000
24 hour precipitation(inches) = 6.000
P&/P24 = 50.0%

San Diego hydrology manual "C' values used

B s o T T N o o o T A N T A o N N T S o o o o o o o e b et e o R b o
Process from Point/Station 100.000 to Point/Station 105.000
*xx+ TNITIAL AREA EVALUATION *#**x%

Decimal fraction soil group & = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.350

Decimal fraction soil group D = 0.650

[UNDISTURBED NATURAL TERRAIN 1
{(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area ¢ Value = 0.332

Initial subarea total flow distance = 341.800{Ft.)

Highest elevation = 1377.500{(Ft.)

Lowest elevation = 1320.000(Ft.)

Elevation difference = 57.500{Ft.) Slope = 16.823 %

INITIAL AREA TIME OF CONCENTRATION CALCULATICNS:

The maximum overland flow distance is 100.00 (Ft}

for the top area slope value of 16.82 %, in a development type of
Permanent Open Space

In Accordance With Figure 3-3

Initial Area Time of Concentration 5.39 minutes

TC = [1.8%(1.1-C)*distance(Ft.}".5)/{% slope™ (1/3)]
TC = [1.8*%(1.1-0.3325)*( 100.000".5} /1 16.823%(1/3)]= 5.38%
The initial area total distance of 341.80 {Ft.) entered leaves a

remaining distance of 241.80 (Ft.)
Using Figure 3-4, the travel time for this distance is 1.06 minutes
for a distance of 241.80 (Ft.) and a slope of 16.82 %
with an elevation difference of 40.68(Ft.) from the end of the top area
Tt = [11.9*length(Mi}”"3)/(elevation change{Ft.)})]".385 *60(nin/hr)

= 1.061 Minutes
Tt=[(11.9+0.0458"3)/( 40.68)]1".385= 1.06

Total initial area Ti = 5.39 minutes from Figure 2-3 formulia plus
1.06 minutes from the Figure 3-4 formula = 6.45 minutes
Rainfall intensity (I} = &.705{In/Hr) for a 50.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.332



Subarea runoff = 3.244 {CFS)
Total initial stream area = 1.455{Ac.)

I 2 s I o o I o o o S S A R AP A S S R T R SR R T B o i o o
Process from Point/Station 105.000 to Point/Station 110.000
*kk% TRREGULAR CHANNEL FLOW TRAVEL TIME **%*¥

Estimated mean flow rate at midpoint of charnel = 7.469 (CF8)
Depth of flow = 0.47C(Ft.}, Average velocity = 4.577(Ft/s}
***xx 4%+ Trragular Channel Data ***&xkkkxsx

Information entered for subchannel number 1

Point number ‘X' coordinate "Y' coordinate
1 0.00 12.9¢C
2 12.30 11.90
3 16.90 9.90
4 21.30 7.90
5 34.20 3.80
6 43.40 1.0
7 60.50 0.00
8 71.50 1.90
g 77.30 3.90
1.0 91.60 9.90
11 87.00 11.90
Manning's ‘N' friction facteor = 0.035%
Sub-Channel flow = 7.469 (CF3)
! ' flow top width = 6.948 (Ft.)
' ' velocitys= 4.577(Ft/s)
! ! area = 1.632(85g.Ft)
! ! Froude number = 1.664
Upstream point elevation = 1320.000(Ft.)
Downstream point elevation = 1285.000(Ft.)
Flow length = 431.000(Ft.}
Travel time = 1.57 min.
Time of concentration = 8.02 min.
Depth of flow = 0.470(Ft.}
Average velocity = 4.577(Ft/8)
Total irregular channel flow = 7.469 (CFS)
Irregular channel normal depth above invert elev. = 0.470(Ft.)
Average velocity of channel (s} = 4.577(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 5.827{In/Hx)} for a 50.C year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction scil group C = G.210
Decimal fraction soil group D = (.790
[UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space )
Impervicus value, BRi = 0.000
Sub-Area C Value = 0.2339
Rainfall intensity = 5.827(In/Hr) for a 50.0 year storm
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.338 CA = 1.998
Subarea runcff = 8.398 (CFS} for 4.460{AcC.)
Total runoff = 11.641(CFS) Total area = 5.915{Ac.)
Depth of flow = 0.555(Ft.), Average velocity = 5.114 (Ft/s)

B ok T o o o o e T i o e R A e ks b
Process from Point/Station 110.000 to Point/Station 115.000
*% 4% TRREGULAR CHANNEL FLOW TRAVEL TIME ***=*

Eztimated mean flow rate at midpoint of channel = 15.575 (CFS}
Depth of flow = 0.43%(Ft.}), Average velocity = 7.%569{Ft/s}
*kxxkxx Tryregular Channel Datag **#k*dikass



Information entered for subchannel number 1

Point number X' coordinate 'Y' coordinate
1 0.00 8.20
2 5.60 6.00
3 11.60 4.00
4 20.30 2.00
5 40.20 G.00C
) 63.80 2.0¢C
7 74.30 4.00
8 80.40 6.00
9 95.10 14.00

Manning's 'N' friction factor = 0.035

Sub-Channel flow = 15.575(CFS)

! ' flow top width = 9.461(Ft.)

' ¢ velocitys 7.569{Ft/s}

' ! area = 2.058(58g.Ft}

! ! Froude number = 2.860
Upstream point elevation = 1285.000(Ft.)
Downstream point elevation = 1200.000(Ft.)}
Flow length = 347.800(Ft.)

Travel time = 0.77 min.

Time of concentration = 8.7% min.

Depth of flow = 0.435(Ft.)

Average velocity = 7.569(Ft/s)

Total irregular channel flow = 15,575 {CFS}

Irregular c¢hannel normal depth above invert elev. = 0.435(Ft.)
Average velocity of channel {s) = 7.56%(FL/s)

Adding area flow to channel

Rainfall intensity (I) = 5.494 (Iin/Hr) for a 50.0 year storm
Decimal fraction soil group A = ¢.000

Decimal fraction soil group B = 0.000

Decimal fracticn soil group C = 0.000

Decimal fraction soil group D = 1.000

[UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space )

Impexrvicus value, Ai = 0.000

Sub-BArea C Value = 0.350

Rainfall intensity = 5.4%4 (In/Hr) for a 50.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) ig C = 0.343 CA = 3.541

Subarea runoff = 7.811(CFS) for 4,408 (Ac.}

Total runoff = 19.452 {CFS} Total area = 10.323(Ac.)
Depth of flow = 0.473(Ft.), Average velocity = 8.002(Pt/s)

B o b T T R o A R b i i A L T T o o i o s i b b b e o o o5
Process from Point/Station 115.000 to Point/Station 120.000
**x %% TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 37.339(CFS)
Depth of flow = 0.691(Ft.), Average velocity = 12.259(Ft/s)
¥hkxdrd Trreqgular Channel Data *x**xsdxdax

Information entered for subchannel number 1

Point number 'X' coordinate 'y coordinate
i 0.00 12.00
2 12.30 12.00
3 16.590 10.00
4 21.30 8.00
5 34,20 4.00
6 43 .40 2.00
7 60.50 0.00
8 77.30 4 .00
9 91.60 10.00
10 97.00 12.00



i1 101.00 14.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 37.340(CFS8)

' ! flow top width = 8.813{Ft.)
! ' velocity= 12.259{Ft/s)

' ' area = 3.046(8q.Ft)

! ' Froude number = 3.675

Upstream point elevation 1200.000{¥Ft.)

Downstream point elevation = 970.000(Ft.)
Flow length = 657.0C0(Ft.)

Travel time = 0.89 min.

Time of concentration = .68 min.

Depth of flow = 0.691(Ft.)

Average velocity 12.259(Ft/s)

Total irregular channel fiow 37.339(CF8)
Irregular channel normal depth above invert elev. =

Average velocity of channel({s) 12.259(Ft/s)
Adding area flow to channel

0.691(Ft.}

Rainfall intensity (I) = 5.161{In/Hr) for a 50.Q year storm
Decimal fraction soil group A = 0.000

Decimal fracticn soil group B = C¢.000

Decimal fraction soil group C = 0.220

Decimal fraction soil group D = 0.780

{UNDISTURBED NATURAL TERRAIN ]

(Permanent Open Space }

Impervioug value, Ai = 0.000

Sub-Area C Value = 0.339

Rainfall intensgity = 5.161{In/Hr) for a 50.0 year storm

Effective runoff coefficient used for total area

(Q=KCI&) is C = 0.340 CA = 10.687
Subarea runoff = 35.708(CF38) for 21.081(Ac.)
Total runoff = 55.160{CFS) Total area = 31.404 (Ac.}

Depth of flow G.800(Ft.}, Average velocity = 13.515(Ft/s)

B o b ok o ok o o o N Rt st b S b bt o S S o b
Process from Point/Station 120.000 to Point/Station 125.000
**%x* TRREGULAR CHANNEL FLOW TRAVEL TIME *#***

60,367 (CFS)
10.027(Ft/s)

Estimated mean flow rate at midpoint of channel
Depth of flow 0.872(Ft.), Average velocity
**x*+x* Trregular Channel Data ¥*¥*xdkwxxx

Information entered for subchannel numbker 1

Point number X' coordinate 'Y' coordinate
1 .00 13.00
2 12.30 12.00
3 16.90 10.00
4 21.30 8.00
5 34 .20 4.00
6 43 .40 2.00
7 60.50 ¢c.00
8 77.30 4,00
9 891.60 10.00C
10 97.00 12,60
11 10L.006 14.00

Manning's 'N' friction factor = 0.035

gub-Channel flow 60.367(CFS}

flow tep width 12.350(Ft.)
velogity= 10.027(Ft/s)

area 6.020(8g.Ft)

Froude number Z2.535

970.000(Ft.)
930.000(Ft.}

Upstream point elevation
Downstream point elevation



Flow length = 269.000(Ft.)

Travel time = 0.45 min.

Time of concentration = 10.13 min.

Depth of flow = 0.972{Ft.)

Average velocity = 10.027(Ft/s)

Total irregular channel flow = 60.367{CFS)

Irregular channel normal depth above invert elev. = ¢.972(Ft.)
Average velocity of channel(s) = 10.027(Ft/s)

Adding area flow to channel

Rainfall intensity (I} = 5.013(In/Hr) for a 50.0 vyear storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.9%70

Decimal fraction soil group D = 0.030

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less }

Impervious value, Ai = 0.100

Sub-Area C Value = 0.361

Rainfall intensity = 5,013 (In/Hr) for a 50.0 year storm
Effective runcff coefficient used for total area

{Q=KCIA} is C = 0.344 CA = 13.065%

Subarea runoff = 10.336(CFS) for 6.577(Ac.})

Total runoff = 65.496 {CFS}) Total area = 37.981(Ac.)
Depth of flow = 1.002(Ft.), Average velocity = 10.234(Ft/s)

o b ke a a o oA S 2 S S0 2 i o o o 3
Process from Point/Station 125,000 to Point/Station 130.000
*¥%*x TRREGULAR CHANNEL FLOW TRAVEL TIME ***x%

Estimated wean flow rate at midpoint of channel = £9.284 (CFS)
Depth of flow = 0.995(Ft.), Average velocity = 9,460 (Ft/s)
*kxkkkk Trregular Channel Daba **xrxxxrssss

Information entered for subchannel number 1

Point number '¥' coordinate "Y' coordinate
1 0.00 12.90
2 12.30 11.90
3 16.90 9.90
4 21.30 7.90
5 34.20 3.90
& 43.40 1.90
7 60.50 0.00
8 71.50 1.90
9 77.30 3.90
10 891.60 9.9¢0
il g7.00 11.5¢C
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 69.284 (CF5)
' ! flow top width = 14 .718 (Ft.)
' ' velocity= 9.460(Ft/s)
' ' area = 7.324{8g.Ft)
' ' Froude number = 2.363
Upstream point elevation = 930.00C(FL.)
Downgtream point elevation = 876.000(Ft.)
Flow length = 423.500(Ft.)
Travel time = 0.75 min.
Time of concentration = 10.87 min.
Depth of flow = 0.995(Ft.)
Average velocity = 9.460(Ft/s)
Total irregular channel flow = 6£9.284 (CFS}
Irregular channel normal depth above invert elev. = 0.995(Ft.)
Average velocity of channel(s) = 9.460 (Ft/s)
Adding area flow to channel
Rainfall intensity (I} = 4.78%(In/Hr) for a 50.0 year storm

Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.000
Decimal fraction socil group C = 1.000
Decimal fraction seil group D = 0.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.3860C

Rainfall intensity = 4,789 (In/Hr} for a 50.0 year storm
Effective runoff coefficient used for total area

{Q=KCIA) is C = 0.346 CA = 15.240

Subarea runoff = 7.481 (CFS} for 6.042{AC.)

Total runcff = 72,9771 {(CFS) Total area = 44,023 (Ac.)
Depth of flow = 1.015(Ft.), Average velocity = 9.584 (Ft/s)

T T T A L itk s o o T S T T A o S B b I R E s
Process from Point/Station 130.000 to Point/Station 135.000
*%x+% JRREGULAR CHANNEL FLOW TRAVEL TIME ***¥*

Estimated mean flow rate at midpoint of channel = 77.730(CFS)
Depth of flow = 1.143(Ft.), Average velocity = 6.593 (Ft/s}
k*xxx%* Trregular Channel Data #****xdsFsdsx

Information entered for subchannel number 1

Point number X' coordinate 'Y' coordinate
1 0.00 20.00
2 18.60 8.00
3 23.20 &.00
4 27.70 4,00
5 33.80 2.00
& 48,30 0.00
7 69.90 2.00
8 75.90 4.00
9 82.30 6.00
10 98.70 14.00
11 105.40 16.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 77,730 (CFS)
! ! flow top width = 20.630(Ft.}
! ; velocity= 6.593 (Ft/s)
! : area = 11.789{(8q.Ft)
' ! Froude number = 1.537
Upstream point elevation = 876.000(Ft.}
Downstream point elevation = 860.000{Ft.)
Flow length = 312.000(Ft.)
Travel time = 0.79 nmin.
Time of concentration = 11.66 min.
Depth of flow = 1.143(Ft.)
Average velocity = 6.593(Ft/s)
Total irregular channel flow = 77.730{CF8)
Irregular channel normal depth above invert elev. = 1.143(Ft.)
Average velocity of channel (g) = 6.593(Ft/s)
Adding area flow to channel
Rainfall intensity (I} = 4.577{In/Hr} for a 50.0 vear storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )
Impervioug value, Al = 0.100
Sub-Area C Value = 0.360
Rainfall intensity = 4.5377{In/Bxr} for a 50.0 year storm
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.348 CA = 18.00%

Subarea runcff = 9.452{(CFS) for 7.692{Ac.)



Total runcff = 82.429(CF8) Total area
Depth of flow = 1.168(Ft.}, Average velocity

51.715{Ac.)
6.631(Ft/8)

1

i}

R B b ok ok o o o e e e R kR i b b b Bl D o e
Process from Point/Station 135,000 to Point/Station 140.000
#% %% JTRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 82.616{CF8)
Depth of flow = 0.785(Ft.), Average velocity = 10.709(Ft/s)
**%xx*%* Trregular Channel Data *#**#k*&kwx*

Information entered for subchannel number 1

Point number X' coordinate 'Y' coordinate
1 Q.00 13.00
2 3.890 12.00
3 14.00 6.00
4 19.00 4.00
5 26.70 2.00
& 47 .70 0.00
7 49,70 0.00
8 68.60 2.00
9 75.00 4,00
10 94,20 12.00
11 89.40 14.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 82.616 (CFS)
’ ' flew top width = 17.658(Ft.}
! : velogity= 10.708(Fe/s)
! ! area = 7.715(8q.Ft)
' ! Froude number = 2.855
Upstream point elevation = 860.000 (Ft.}
Downstream point elevation = 840.000(Ft.)
Flow length = 103.600(Ft.)
Travel time = 0.16 min.
Time of concentration = 11.82 min.
Depth of filow = 0.785{Ft.)
Average velocity = 10.709{Ft/s)
Total irregular channel flow = 82.616 (CFS)
Irregular channel normal depth above invert elev. = 0.785(Ft.)
Average velocity of channel(sg) = 10.709{Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 4,837 (In/Hr} for a 50.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction goil group B = 0.070
Decimal fraction soil group C = 0.930C
Degimal fraction soil group D = 0.000
[UNDISTURBED NATURAL TERRAIN 1
(Permanent Cpen Space )
Inpervious value, Ai = 0.000
Sub-Area C Value = 0.297
Rainfall intensity = 4,537 (InfHr) for a 50.0 year storm
Effective runcff coefficient used for total area
{(Q=KCIA) is C = 0.247 CA = 18.23¢9
Subarea runoff = 0.316{CF8} for 0.775{Ac.)
Total runoff = 82 .745(CFS) Total area = 52.490(Ac.)
Depth of flow = 0.785(Ft.), Average velocity = 10.713(Ft/s)

o T T T e e e e L o o T A o e E  E Sl T T o b o
Process from Point/Station 140.000 to Point/Station 145,000
**x*x% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 85.296 {CF5)
Depth of flow = 0.947(Ft.), Average velocity = 7.868(Ft/g)
x#x**xxx Jrregular Channel Data **¥#s*xhikusx



Information entered for subchannel number 1

Point number ¥t coordinate 'Y coordinate
1 0.00 13.060
2 3.80 12.00
3 14.00 6,00
4 19.00 4.00
5 26.70 ‘2.00
& 47.70 0.G0
7 49.70 0.00
8 68.60 2.00
9 75.00 4.00
10 94 .20 12.00
11 99.40 14.00

Manning's 'N' friction factor = 0.025

Sub-Channel flow = 85.296 (CIS)

! ' flow top width = 20.893 (Ft.)

1 ! velocity= 7.868(Ft/s)

! ' area = 10.841({8g.Ft)

' ' Froude number = 1.925
Upstream point elevation = 840.000({Ft.)
Downstream point elevation = 820.000(Ft.)
Flow length = 473.000(FL.)

Travel time = 1.00 min.

Time of concentration = 12.82 min.

Depth of flow = 0.947(Ft.)

Average velocity = 7.868 (Ft/s)

Total irregular channel flow = 85.296 (CFS)

Irregular channel normal depth above invert elev.

Average velocity of channel (s) = 7.868(Ft/s)
Adding area flow to channel
Rainfall intensity (I} =

1y

.305(In/Hxr) for a

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0,070
Decimal fraction soil group C = 0.930
Decimal fraction soil group D = 0.000

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.297

Rainfall intensity = 4,305{In/Hr) for a
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.341 CA = 20.3%4

Subarea runoff = 5,049 (CF8) for 7.269(AC.}
Total runoff = 87.794 (CFS) Total area =
Depth of flow = 0.958(FL.), Average velocity =

End of computations, total study area =

i}

0.947(Ft.)

50.0 yvear storm

50.0 year storm

59.759 (Ac.}

7.926 (Ft/s)
59.759 (Ac.}






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2006 Versicn 7.7
Rational wmethod hydrology program based on

San Diego County Flood Contrel Division 2003 hydrology manual
Rational Hydrolegy Study Date: 01/21/09

BENTON DUMP - CITY OF ESCONDIDC - EXISTING CONDITIONS HYDROLOGIC
ANALYSIS-USE n = 0.025 THRU n = 0.035 FOR CHANNEL FLOW PROCESSES
100-YR, 6-HOUR STORM EVENT

CIVILD FILE: EX100.RD3

ok ko kK Hydreology Study Contrel Information sxx#sx®#ik

Rational hydrclogy study storm event vear is 10G.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation({inches) = 3.500
24 hour precipitation{inches) = 7.000
P6/P24 = 50.0%

San Diego hydrclogy manual 'C' values used

B B T 2 b b o e o 0 e ok o b b b
Process from Point/Staticn 100.000 to Point/Station 105.000
#*x %k TNITIAL AREA EVALUATION *#***

Decimal fraction soil group A = 0.000

Decimal fraction socil group B = 0.000

Decimal fraction soil group C = 0.350

Decimal fraction soll group D = 0.650

[UNDISTURBED NATURAL TERRAIN ]
{Permanent Open Space )

Imperviocus value, Ai = 0.000

Sub-Area C Value = 0,332

Initial subarea total flow distance = 341.800(Ft.)

Highest elevation = 1377.500(Ft.)

Lowest elevation = 1320.000(Ft.)

Elevation difference = 57.5C0(Ft.) Slope = 16.823 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 {(Ft)

for the top area slope value of 16.82 %, in a development type of
Permanent Open Space

In Accordance With Figure 3-3

Initial Area Time of Concentration = 5.39 minutes

TC = [1.8%(1.1-C)*distance(Ft.}”.5)/(% slope”{1/3}]

TC = {1.8%(1.1-0.32325)*( 100.000".5)/( 16.823"(1/3)]=  5.39

The initial area total distance of 341.80 (Ft.) entered leaves a

remaining distance of 241.8C¢ (Ft.)

Using Figure 3-4, the travel time for this distance is 1.06 minutes
for a distance of 241.80 (Ft.} and a slope of 16.82 %

with an elevation difference of 40.68(Ft.} from the end of the top area

Tt = [11.9*length(Mi)”3)/(elevation change(Ft.}}]".385 *&0{min/hr)
= 1.061 Minutes
Tt=[{11.9%0.0458"3)/( 40.68)]1"7.285= 1.06

Total initial area Ti = 5.39 minutes from Figure 3-3 formula plus
1.06 minutes from the Figure 3-4 formula = 6.45 minutes
Rainfall intensity (I} = 7.822(In/Hr) for a 1¢0.0 year storm

Effective runcff coefficient used for area {Q=KCIA) is T = 0.332



Subarea runoff = 3.784 (CFS)
Total initial stream area = 1.455(Ac.)

o b bk bk b b b o S Ot o B S O U B O T A S S A T O o e R
Process from Point/Station 105.000 to Point/Station 110.000
***% TRREGULAR CHANNEL FLOW TRAVEL TIME *#*%*%

Estimated mean flow rate at midpoint of channel = 8.746 (CFS)
Depth of flow = 0.498 (Ft.), Average velocity = 4.761 (Ft/g)
*k*%x%+x* Trregular Channel Data *#**xaxxxdx

Information entered for gsubchannel number 1

Point number X' coordinate 'Y!' coordinate
1 0.00 12.90
2 i2.30 11.90
3 16.90 9.90
4 21.30 7.90
5 34.20 3.90
) 43 .40 1.90
7 60.50 0.00
8 71.50 1.80
G 77.30 3.%0
10 91.60 9.80
11 87.0¢0 11.20
Manning's 'N' friction factor = 0.0385
Sub-Channel flow = 8.746 (CFS)
! ! flow top width = 7.371(Ft.)
' ! velocity= 4.761(Ft/s}
' ' area = 1.837(Sqg.Ft}
\ ! Froude number = 1.681
Upstream point elevation = 1320.000(Ft.)
Downstream peint elevation = 1285.000(Ft.)
Flow length = 431,000{Ft.)
Travel time = 1.51 min.
Time of concentration = 7.96 min.
Depth of flow = 0.498 (Ft.)
Average velocity = 4.761{Ft/s)
Total irregular channel flow = 8.746 (CF3)
Irregular channel normal depth above invert elev. = 0.498(Ft.)
Average velocity of chammel(s) = 4.761(Ft/s)
Adding area flow teo channel
Rainfall intensity {I) = 6.831{In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.210
Decimal fraction soil group D = 0.790
[UNDISTURBED NATURAL TERRAIN 1
(Permanent Open Space }
Impervious value, Ai = 0.000
Sub-Area C Value = 0.338
Rainfall intensity = 6.831 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.338 CA = 1.928
Subarea runoff = 9.864{CPFS) for 4,460 (Ac. )}
Total runcff = 13.648{CFS) Total area = 5.915(Ac.)
Depth of flow = 0.589{(Ft.), Average velocity = 5.321(Ft/s)

T b b b T b T o T o R o e e I T T o e B o R S b o
Process from Point/Station 110.000 to Point/Station 115.0600
*x %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*

Estimated mean flow rate at midpoint of channel = 18.279 (CFS8}
Depth of flow = 0.462 (Ft .}, Average velocity = 7.878{Ft/s)}
*xxxxix Trregular Channel Data **x¥dasndx



Information entered for subchannel number 1

'¥' coordinate
0.00
5,60
11.60
20.30
40 .20
63.80
74,30
80.40
95.10
friction factor

Point number
1

OO0 W

Manning's 'N!

Sub-Channel flow

flow top width

' ' velocity= 7.878(

' ' area = 2.320(8

! ' Froude number =
Upstream point elevation = 1285
Downstream point elevation = 12

Flow length
Travel time

347.800 (Ft.
0.74 min.

}

18.279(CFS)}

'Y'!' coordinate
8.20
6.00
4.00
2.00
0.00
2.00
4.00
6.00
14.00
0.038
10.046(Ft.)
Pt/s)
q.Ft}
2.889
000 (FL.)
00.00C (Ft.}

Time of concentration = 8.70 min.
Depth of flow = 0.462(Fc.)
Average velocity = 7.878(Ft/s)

Total irregular channel flow

Irregular channel normal depth above invert elev.

Average velocity of channel (s}
Adding area flow to channel
Rainfall intensity (I)
Decimal fraction scil group A
Decimal fraction scil group B
Decimal fraction scil group C
Decimal fraction scil group D
[UNDISTURBED NATURAL TERRAIN

{Permanent Open Space )

1l

1§

i

Impervious value, Bi = 0.000
Sub-Area C Value = 0.350
Rainfall intensity = 6.453(

Effective runoff coefficient use

18.278{CFS}

7.878 (Ft/s)

.453 (In/Hr) for a

0.000
.000
. 000

0
0
1.0060

In/Hr) for a 100.
d for total area

(O=KCIA) is € = 0.343 CA = 3.541

Subarea runoff = $.199 (CFS) for 4,408 (Ac.
Total runcff = 22,847 (CFS) Total area =
Depth of flow = 0.502{Ft.), Average velocity =

B b b T T e e ok b o ot o S S S S S S S A O B R T
115.000 to Point/Station

Procesgs from Point/Station

**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **#*%*

0.462 (Ft.}

100.0 year storm

0 year storm

]
10.323(Ac.}
8.330(Ft/s)

Estimated mean flow rate at midp
Depth of flow
**xk*rk Trregular Channel

0.735(Ft.}, Average velocity

oint of channel

Data #***xkdxhdik

43,912 (CFS)

12.766 (Ft/s)

Information entered for gubchannel number 1

'¥' coordinate
G.00
12.30
16.90
21.30
34.20
43.40
60.50
77.30
21.60
97.00

Point number
1

|l o2 s IE Be ) N 62 Y-SR W R 0 )

IYI
13.
1z,
10.

8.

coordinate
00
00
00
00
4.00
2.00
0.00
4,00
10.00
12.00

120.000



i1 101.00 14.00

Manning's 'N' friction factor = C¢.035
Sub-Channel flow = 43.812(CFS)

' ' flow top width = 8.365(Ft.)

' i velocity= 12.766 (Ft/s)

' ' area = 3.440({8qg.Ft)

f ! Froude number = 3.712
Upstream point elevation = 1200.000(Ft.)
Downstream point elevation = 970.000(Ft.)
Flow length = 657.000{FtL.)

Travel time = 0.86 min.

Time of concentration = 9.56 min.

Depth of flow = 0.735{Ft.)

Average velocity = 12.766{Ft/s)

Total irregular channel flow = 43.912 (CFS)

Irregular channel normal depth above invert elev. = 0.735(Ft.)
Average velocity of channei{s) = 12.766(Ft/s)

Adding area flow to channel

Rainfall intensity {I}) = 6.073 (In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.0600

Decimal fraction soil group C = 0.220

Decimal fraction soil group D = 0.780

[UNDISTURBED NATURAL TERRAIN ]

{Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.339

Rainfall intensity = 6.073(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.340 ¢CA = 10.687

Subarea runcff = 42.054 (CFs) for 21.081 (Ac.)

Total runoff = 64 .901 (CF8) Total area = 31.404 (Ac.)
Depth of flow = 0.850{Ft.), Average velocity = 14.076(Ft/s)

b o T b ot T e A ST o e o e o T
Process from Point/Station 120.000 to Point/Station 125.000
*% %% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 71.055{CFS}
Depth of flow = 1.033(Fc.), Average velocity = 10.444(Ft/s)
*x¥xxkk Trregular Channel Data *¥dskdkkskx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 13.00
2 12.30 12.00
3 16.90 10.00
4 21.30 8.00
5 34.20 4.00
3] 43.40 2.00
7 60.5¢C 0.00
8 77.3C 4.00
9 81.60 10.00
10 97.00 12.60
11 101.00 14.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 71.055(Crs}
! ! flow top width = 13.172(Ft.}
! ! velocitys= 1C.444 (Ft/s)
! ! area = 6.803(8g.Ft)
' ! Froude number = 2.561
Upgtream point elevation = 970.00C(Ft.}

Downstream point elevation 930.C00(Ft.)



Flow length = 26%.000(Ft.)

Travel time = .43 min.

Time of concentration = 9.98 min.

Depth of flow =  1.033(Ft.)

Average velocity = 10.444(Ft/s)

Total irregular channel flow = 71.055{CFS)

Irregular channel normal depth above invert elev. = 1.033(Ft.)
Average velocity of channel(s) = 10.444({(Ft/s)

Adding area flow to channel

Rainfall intensity (I) = 5.903(In/Hr) for a 100.0 year storm
Decimal fraction scil group A = 0.000

Decimal fraction socil group B = 0.000

Decimal fraction soil group C = 0.970

Decimal fraction soil group D = 0.030

[LOW DENSITY RESIDENTIAL ]
{(1.¢C DU/A or Less )

Impervious value, Al = 0.100

Sub-aArea ¢ Value = 0.361

Rainfall intengity = 5.903(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is8 C = 0.344 (A = 13.065

Subarea runoff = 12.221(CFS) for 6.577(Ac.)

Total runcoff = 77.122 (CF3) Total area = 37.981(Ac.}
Depth of flow = 1.065(Ft.), Average velocity = 10.680(Ft/s)

R T I b b L o T b R 0 O S M SR o i o o S b
Process from Point/Station 125%.000 to Point/Station 130.000
*%%* TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 81.603(CFS)
Depth of flow = 1.058(Ft.), Average velocity = 9,855 (Ft/=)
*xx*kx* Trregular Channel Data *x*xasxxwdx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y ¢oordinate
1 0.0C 12.80
2 iz2.3¢0 11.90
3 16.90 9.20
4 21.30 7.90
5 34.20 3.80
6 43.40 1.80
7 60.50 0.00
8 71.50 1.90
9 77.30 3.90
10 91.60 9.90
11 97.00 11.90
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 81.603(CFS}
! : flow top width = 15.650{Ft.)
: ; velocitys= 9.855(Ft/s)
! ! area = 8.280(8qg.Ft)}
! ! Froude number = 2.388
Upstream point elevation = 930.000{(Ft.)
Downgtream point elevation = 876.000(Ft.}
Flow length = 423 .500(Ft.)
Travel time = 0.72 min.
Time of concentration = 10.7¢ min.
Depth of flow = 1.058(Ft.)
Average velocity = 9.855(Ft/s)
Total irregular channel fiow = 81.603 (CF3)
Irregular channel normal depth above invert elev. = 1.058(Ft.)
Average velocity of channel{s) = 9.855(Ft/s)
Adding area flow to channel
Rainfall intensity ({(I) = 5.645{In/Hr) for a 100.0 yvear storm

Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.000

Decimal fracticn soil group C = 1.000

Decimal fracticn soil group D = 0.000

[LOW DENSITY RESIDENTIAL 1

{1.0 DU/A or Less }

Impervicus value, Ai = 0.100

Sub-Area C Value = 0.360

Rainfall intensity = 5,645 {In/Hr) for a 100.0 year storm
Effective runoff ccefficient used for total area

{(Q=KCIA} is C = 0,348 CA = 15.240

Subarea runoff = 8.508{CFS) for 6.042{Ac.)

Total runoff = 86.030 (CF8) Total area = 44,023 (Ac.)
Depth of flow = 1.079(Ft.), Average velocity = 9.986(Ft/s)

B b b o T b S L L e O I o b b i b i b btk ok bk s
Process from Point/Station 130.000 to Point/Station 135.000
** %+ TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoini of channel = %1.685(CFS)
Depth of flow = 1.216{Ft.}, Average velocity = 6.871(¥t/s)
*xkkkkk Trregular Channel Data *xxdxxfadix

Information entered for subchannel number 1

Point number X' coordinate 'Y' coordinate
1 0.00 20.00
2 18.60 8.G0
3 23.20 5.00
4 27.70 4.00
5 33.8¢ 2.00
5 48.30 0.00
7 69.9C 2.00
8 75.90 4.Q00
9 82.30 6.00
10 98.70 14.00
11 105.40 16.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 91.685(CPS}
! ! flow top width = 21.948 (Ft.}
! ! velocitys 6.871(Ft/s)
' ' area = 13.344{(5g.Ft)
' ' Froude number = 1.553
Upstream point elevation = 876.000{Ft.}
Downstream point elevation = 860.000{Ft.)
Flow length = 312.000(Ft.)
Travel time = 0.76 min.
Time of concentration = 11.46 min.
Depth of flow = 1.216(Ft.)
Average velocity = 6.871(Ft/s)
Total irregular channel flow = 91.685{CFS)
Irregular channel normal depth above invert elev. = 1.216(Ft.}
Average velocity cof channel{s} = 6.871{Ft/s}
Adding area flow to channel
Rainfall intensity (I) = 5.402 (In/Hr) for a 100.0 vear storm
Decimal fraction soil group A = 0.000
Decimal fraction scil group B = 0.000
Decimal fraction scoil group € = 1.000
Decimal fraction scil group D = 0.000
[I.OW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )
Impervious value, ARl = 0.100
Sub-Area C Value = 0.360
Rainfall intensity = 5.402 (In/Er) for a 100.0 year storm
Effective runoff coefficient used for total area
{Q=KCIA) is C = 0.348 CA = 18.009

Subarea runoff = 11.248{CF8) for 7.692{AC.}



Total runoff = 27,279 (CF3) Total area
Depth of flow = 1.243(Ft.}, Average velocity

51.715{Ac.)
6.973 (Ft/s)

il

[H

S bk o B o O P A o T R IR o o o
Process from Point/Station 135.000 to Point/Station 140.000
**%+% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 97 .509 (CF8)
Depth of flow = 0.841(Ft.), Average velocity = 11.166{Ft/s)
*xkix4* Jrregular Channel Data *x¥*kdkdxdxs

Information entered for subchannel number 1

Point number *X' coordinate 'Y' coordinate
1 0.00 13.006
2 3.80 12.00
3 i4.00 6.00
4 19.00 4.00
5 26.70 2.00
& 47.70 0.60
7 49.70 0.60
8 68.60 2.00
9 75.00 4.00
10 94.20 12.00
11 89,40 14.00

Manning's 'N' friction factor = 0.035

Sub-Channel flow = 37.509 {CFS)

' ' flow top width = 18.773{Ft.)

’ ' velocity= 11.166 (Ft/s)

! ; area = 8.733(8g.Ft)

! ! Froude number = 2.885
Upstream point elevation = 860.000(Ft.)
Downgtream point elevation = 840.C000(Ft .}
Fiow length = 103.600(Ft.)

Travel time = 0.15 min.

Time of concentration = 11.61 min.

Depth cf flow = 0.841(Ft.)}

Average velocity = 11.166(Ft/s)

Total irregular channel flow = 97.509 (CFS)

Irregular channel normal depth above invert elev. = 0.841{Ft.}
Average velocity of channel(s) = 11.166(Ft/s)

Adding area flow to channel

Rainfall intensity (I} = 5.355{In/Hr) for a 100.0 yvear storm
Decimal fractionr soil group A = 0.000

Decimal fraction scil group B = 0.070¢

Decimal fraction scoil group C = 0.93C

Decimal fraction scil group D = 0.00C

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.297

Rainfall intensity = 5.355(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for tctal area

(Q=KCIA) is C = (.347 CA = 18.239

Subarea runcoff = 0.393(CFs) for 0.775({Ac.)

Total runoff = 97.672{(CFS) Total area = 52,490 (Ac.}
Depth of fiow = 0.841(Fz.}), Average velocity = 11.171{Ft/s)

B N I b o o e Ak st St S B SR i o i o St o b ol o o e e
Process from Point/Station 140.000 to Point/Station 145.000
*%%% TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 100,743 (CFS)
Depth of flow = 1.014(Ft.), Average velocity = 8.205(Ft/s)
*hkikkk Trregular Channel Data #**¥*kkdksix



Information entered for subchannel number 1

Point number 'X' coordinate "Y' coordinate
1 0.00 13.00
2 3.80 12.00
3 14.00 6.00
4 12.00 4.00
5 26,70 2.00
6 47 .70 0.0¢
7 49,70 0.00C
8 68.60 2.00
S 75.00 4.00
10 94 .20 12.00
11 998.40 14.00
Manning's 'N*' friction factor = 0.025
Sub-Channel flow = 100.743 (CES8)
! ! flow top width = 22.224(Ft.)
! ' velocitys= 8.205(Ft/s)}
! ' area = 12.279(8qg.Ft)
! ! Froude number = 1.945

840 .000(FL.)
820.00C (Ft.)

Upstream point elevation =
Downstream point elevation =
Flow length = 473.000(Ft.)

Travel time = 0.96 min.

Time of concentration = 12.57 min.
Depth of flow = 1.014 (Ft.)

Average velocity = 8.205(Ft/s)

Total irregular channel fiow = 100.743 (CFS)

Irregular channel normal depth above invert elev.

Average velocity of channel({s) = 8.205(Ft/s)

Adding area flow to channel

Rainfall intengity {I) = S.087(In/Hr) for a
Decimal fraction soil group A = 0.0C0O
Decimal fraction soil group B = C.070
Decimal fraction soil group C = G.930
Decimal fraction soil group D = 0.000

[UNDISTURBED NATURAL TERRAIN 1
{Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C Value = 0.297

Rainfall intensity = 5.087{In/Hx} for a
Effective runoff coefficient used for total area

1.0314(Ft.)

100.0 year storm

100.0 year storm

(Q=KCIA) ig C = 0.341 CA = 20.394

Sukarea runoff = 6.083(CFS) for 7.269 (Ac.)

Total runcff = 103.754 {CF3) Total area = 59.759(Ac.)
Depth of flow = 1.026(Ft.), Average velocity = 8.266 (Ft/s)

End of computations, total study area =

55.759 (Ac.)



APPENDIXB Hydraulic Calculations
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Headwater Depth for Concrete.
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