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1 INTRODUCTION

1.1 PROJECT DESCRIPTION

The Sunroad Industrial Park project consists of industrial distribution centers on an approximately 49.1-
acre area located within the Otay Mesa community of San Diego, California. The 49.1-acre property is
bounded by Otay Mesa Road to the north, CA Route 125 to the east, CA Route 905 to the south, and an
undeveloped lot to the west, see Figure 1-1 for Vicinity Map. The property is comprised of Assessor
Parcel Numbers 646-290-04, 646-290-08, 646-290-17, 646-290-18, 646-290-19, 646-290-24, 646-290-
25, 646-290-26, 646-290-27, 646-290-29, and 646-290-31. The project includes the grading of eleven
existing parcels for industrial distribution centers along with parking areas, loading docks, and driveways.
See the vicinity map in Figure 1-1. The purpose of this report is to present the hydrology analysis and
drainage calculations for the design of the Sunroad Industrial Park project.

Figure 1-1 Vicinity Map
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2 PROJECT SETTING

21 TOPOGRAPHY

Topographic information for the project was obtained from a land survey by Kimley-Horn in January 2017.
The project is located on the USGS Otay Mesa quadrangle map, see Appendix A. The project is located
within the Tijuana Valley watershed with onsite slopes starting in the northeast corner (approximate
elevation 520) leading initially southwest over to Piper Ranch Road and then west to the end of the
property (approximate elevation 484). The undeveloped property to the west continues slopes to the west
leading to existing storm drain structures at the corner of La Media Road and Otay Mesa Road.

2.2 PRECIPITATION

Storm intensity values were taken from the County of San Diego Hydrology Manual, 2003. The design
storm was the 50-year and 100-year rainfall event calculated from the County of San Diego Hydrology
Manual Rainfall Isopluvials and Figure 3-1 (see Appendix C) and determined to be 2.1 inches for the 50-
year 6-hour event and 2.3 for the 100-year 6-hour event.

23 SOIL TYPES

The condition and type of soil are major factors affecting infiltration and runoff. The Natural Resources
Conservation Service (NRCS) has classified soils into four general categories for comparing infiltration
and runoff rates. The categories are based on properties that influence runoff, such as water infiltration
rate, texture, natural discharge and moisture condition. The runoff potential is based on the amount storm
water runoff at the end of a long duration storm that occurs after the soil is saturated.

Soil types were determined using the United States Department of Agriculture (USDA) Web Soil Survey.
The project site consists of a mix of type C and type D soils. Hydrologic soil group D soils have a very
slow infiltration rate 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. See Appendix B for soils information.

24 LAND USE

The project site location is within the Otay Mesa community of San Diego, California. The zoning is Light
Industrial (IL-3-1) for urbanized communities. The land use designation is Commercial Employment,
Retail, and Services.

25 GROUNDWATER

Based on the Geotechnical Investigation dated October 10, 2006 by Geocon, Inc., groundwater was
encountered at depths ranging from 16 feet to 36 feet below the existing ground surface. Groundwater
elevations may fluctuate seasonally.

26 FEMA MAPPING

The project site is not located in a flood zone mapped by the FEMA Flood Insurance Rate Map (FIRM).
See Appendix H for FEMA map.
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2.7 CLEAN WATER ACT SECTION 404 PERMIT AND 401 CERTIFICATION

The physical alteration of water bodies, including wetlands and streams, are regulated by federal and
state statues under Section 401 (Certification) and Section 404 (Permits) of the Federal Clean Water Act.
This project does not propose any discharge of dredged and/or fill material within any Waters of the U.S.,
therefore, is not subject to the Clean Water Act Sections 404 Permit and 401 Certification.

3 HYDROLOGIC ANALYSIS

3.1 METHODOLOGY

The Modified Rational Method was used to analyze the hydrology for the project. This methodology is
typically used for small basins less than 500 acres in size because a uniform rainfall distribution is
assumed for the entire duration. Drainage calculations comply with the requirements outlined in the
County of San Diego Hydrology Manual, 2003. The San Diego County Advanced Engineering Software
(AES) computer program was used for the Modified Rational Method analysis to calculate peak flow for
the 5, 10, 25, 50, and 100-year storm events under existing and proposed conditions. This program uses
parameters from the County of San Diego Hydrology Manual to estimate times of concentration and peak
flow rates.

3.1.1 GEOMETRY

Sub-basin boundaries, initial subareas, and flow paths were delineated for each sub-basin with AutoCAD
Civil 3D software. These hydrologic parameters are shown for existing conditions and proposed
conditions in Exhibit A and Exhibit B. Point elevations and surfaces within Civil 3D were also used to
determine flow path slopes and estimate the shape of routing reaches. A summary of the existing
condition and proposed condition inputs into the AES models are included in Appendix A. The proposed
condition sub-basins were each given a sub-basin ID. The sub-basin routing nodes in AES are based on
the sub-basin ID plus an increment of 1 as flows are routed downstream. For example, the AES input for
the existing condition sub-basin 1 is an initial sub-area from node 10 to 11 and overland flow from 11 to
12. Topography for the project area was obtained from a land survey by Kimley-Horn in 2017 and is
based on the mean sea level (NAVD 29).

3.1.2 INTENSITY AND TIME OF CONCENTRATION

Rainfall data for frequency events were taken from the County of San Diego Hydrology Manual Rainfall
Isopluvials to determine the appropriate precipitation for the project site. This duration precipitation value
was then inputted directly into AES for each frequency event. AES software was used to calculate the
appropriate time of concentration for each sub-basin The AES software then calculates an intensity based
on the calculated time of concentration.

3.1.3 RUNOFF COEFFICIENT AND LOSS RATES

AES software was used to calculate loss rates and subsequent runoff coefficients for each sub-basin
based on land use type, and hydrologic soil group. The existing conditions land utilized for the model was
undeveloped natural grass. The proposed conditions land use is general industrial, which is defined as
95% impervious and a runoff coefficient of 0.87. Hydrologic soil group D was used for the entire site.
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3.2 EXISTING CONDITIONS

The project site overland flows from the northeast corner leading initially southwest over to Piper Ranch
Road and then west to the end of the property. The undeveloped property to the west continues slopes to
the west leading to existing storm drain structures at the corner of La Media Road and Otay Mesa Road.

Runoff coefficients for the existing site was based on the County of San Diego Hydrology Manual and is
identified below in Table 3-1 for undeveloped sites. See Exhibit A for Existing Drainage Exhibit. The
hydrology model results are presented in Appendix D.

Table 3-1 Existing Conditions Hydrology

Scin [0 RU n O_ff rren Flow Rate (cfs) —
Coefficient
(acres) | 5Year | 10Year |25Year |50Year | Year

1 0.35 3.6 2.18 2.63 3.07 3.58 3.91

2 0.35 211 7.82 9.03 10.53 12.63 14.14
3+4 0.35 26 9.9 12.5 14.35 17.25 19.21

5 0.35 3.1 0.1 1.8 2.04 2.4 2.65
Total 53.8 20 25.96 29.99 35.86 39.91

3.3 PROPOSED CONDITIONS

Proposed hydrologic calculations have been prepared for the project. Tributary areas were delineated
based on proposed grading for the project. The final development will be approximately 83% impervious
area and 17% landscape. The San Diego County Advanced Engineering Software (AES) computer
program was used for the Modified Rational Method analysis to calculate peak flow for the 5, 10, 25 50,
and 100-year storm events under proposed conditions. Runoff generated from the site will be collected by
onsite inlets, conveyed through an underground storm drain system, and discharge into onsite detention
basins for treatment and detention. This basin will be designed to filter and treat the water quality storm
event volume by means of biofiltration as documented in the project specific SWQMP.

The project will discharge all flows through the point of compliance in the south-western portion of the
project by making a connection within the Caltrans right of way in an existing drop inlet with a 42” culvert
that crosses under State Route 905.

With the project site being 83% impervious the Runoff Coefficient used in the AES calculations was 0.87
which matches closely to the Table A-1 of the San Diego Drainage Design Manual Commercial land use
with 80% impervious carrying a runoff coefficient of 0.85. See Exhibit B for Proposed Drainage Exhibit.
The hydrology model results are presented in Appendix E.
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4 HYDRAULIC ANALYSIS

41 METHODOLOGY

Drainage structures were designed for the Sunroad Industrial Park project according to the procedures
and methodologies outlined in the County of San Diego Drainage Design Manual, 2005. The proposed
drainage network is included on the Proposed Drainage Exhibit, Exhibit B.

4.1.1 STORM DRAIN DESIGN

The storm drain network pipe sizes were estimated for preliminary design utilizing the AES computer
program for non-pressure pipe flow included in the Proposed Condition Hydrology Calculations, see
Appendix E. The Modified Rational Method was used to calculate peak flow for the 50-year storm event.

4.1.2 DETENTION BASIN CALCULATIONS

The development of this site results in an increase of peak discharge runoff. Three detention basins are
proposed to mitigate peak flows by storing stormwater runoff and controlling the release of flow. The
project is required to mitigate for downstream hydromodification and detain for the 50-year peak flow rate.
The project specific Stormwater Quality Management Plan (SWQMP) determined the storage volume and
outlet orifice required to mitigate for hydromodification. Orifice calculations were prepared to determine
the size of the outlets to meet hydromodification requirements and are used in the flood routing for the
peak storm events. See Appendix F for the outlet rating curves for each basin. See project specific
SWQMP for hydromodification compliance documentation.

Per the Mo Sammak, City Engineer, City of San Diego, memo to Industry in the early 1980’s, the Otay
Mesa drainage watersheds were required to detain developed flow to pre-existing conditions for the 5, 10,
25 and 50 year storm events with the 100-year storm passing undetained over the spillway. The Otay
Mesa Community Plan Update Drainage Study also provides this design criteria. This project adheres to
those design criteria for detention basin sizing.

To size the peak attenuation volume required, the Rational Method hydrology results were input into Rick
Rat Hydrographs to develop a hydrograph. The proposed hydrograph was routed using Hydraflow
Hydrographs Computer Software with the calculated orifice sizes and a riser structure to determine peak
flow rates and maximum elevation of each basin. See Appendix F for detention basin calculations and
Table 4-1 summarizing the basin routing results. The project peak flow rate are less than the pre-project
flow rate for all storm events per the criteria above. Note that the values are provided for the 100 year
however the criteria will only require that we safely convey the 100 year undetained flow rate of safely to
the right of way. The safe conveyance for the emergency 100 year passage will be done by means of an
emergency spill way on the south western portion of Basin 1. Calculations to size this spillway are
provided in Appendix F. The spill way will be set to elevation 486.62 per preliminary designs.
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Table 4-1 Proposed Detention Basin Summary

Maximum Water Surface Elevation

Storm Existing Proposed | Proposed Run_off Basin 7 Ba'sin 6 Basin 1

Event Runoff | Released | Detained (North) (Middle) | (Southern)
(yr) Q (cfs) Q (cfs) Q (cfs) Q (cfs) ft ft ft

5 20 78.22 13.06 65.16 482.41 484.37 484.32

10 25.96 92.37 14.4 77.97 482.64 484.61 484.65

25 29.99 107.89 15.53 92.36 482.88 484.75 484.97

50 35.86 127.76 19.55 108.21 483.08 484.96 485.41

100 39.91 140.52 29.54 110.98 483.15 485.09 485.62

Top of Basin 484.50 486.82 486.62

100 Year Freeboard 1.35 1.73 1.00
Required Volume (cubic feet) 49,808 33,796 174,363
Basin Volume Provided (cubic feet) 67,787 57,375 193,585

Drawdown times for the detention basins are required to drawdown the surface ponding within 96 hours

per section 6.3.7 Drawdown Time of the 2016 Storm Water Standards Part 1: BMP Design Manual for
Permanent Site Design, Storm Water Treatment and Hydromodification Management. See Table 4-2
Below for a summary of storm event drawdown times for various storm events. These drawdown times

represent the duration it takes to drain the surface storage area after the end of the storm event for each
basin and are supported by the hydrographs and hydraflow results in Appendix F. Tables 4-3 through 4-

5 provides the time ordinates of the end of the storm event (6hrs, typ) and the time ordinate for the
surface storage to drain completely to calculate the total drawdown time.

Table 4-2 Proposed Detention Basin Drawdown Summary

Basin 7 (North) Basin 6 (Middle) Basin 1 (Southern)

Storm Max Drawdown Max Drawdown Max WSEL Drawdown
Event WSEL Time WSEL Time Time

(yr) ft hrs ft hrs ft hrs
5 482.57 0 484.31 19.33 482.89 21.08
10 482.84 3.67 484.6 18.42 483.24 21.25
25 483.09 8.25 484.74 23.33 483.55 21.42
50 483.24 15.08 484.95 24.5 483.94 21.83
100 483.32 18.67 485.09 24.58 484.12 22.00
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Table 4-3: Basin 7 drawdown time

Basin 7 (North)

Storm

Time at end of inflow Time for Basin to Drain Surface Storage Drawdown
Event hydrograph (elevation 484.5) Time
(yr) hrs hrs hrs
5 6 6 0
10 6 9.67 3.67
25 6 14.25 8.25
50 6 21.08 15.08
100 6 24.67 18.67
Table 4-4: Basin 6 drawdown time
Basin 6 (Middle)
Storm Time at end of inflow Time for Basin to Drain Surface Storage Drawdown
Event hydrograph (elevation 481.5) Time
(yr) hrs hrs hrs
5 6 25.33 19.33
10 6 24.42 18.42
25 6 29.33 23.33
50 6 30.50 24.5
100 6 30.58 24.58
Table 4-4: Basin 6 drawdown time
Basin 1 (Southern )
Storm Time at end of inflow Time for Basin to Drain Surface Storage Drawdown
Event hydrograph (elevation 482.0) Time
(yr) hrs hrs hrs
5 6 27.08 21.08
10 6 27.25 21.25
25 6 27.42 21.42
50 6 27.83 21.83
100 6 28 22
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4.1.3 INLET DESIGN

Proposed inlets are located along Otay Mesa Road and between Buildings 3 and 4. Storm drain inlet
sizes were calculated using the FlowMaster computer program. This program’s input consists of street
grade, gutter grade, cross-slope, local depression, length of opening, height of opening and whether the
inlet is in a sump or on grade condition. The inlets were designed at 100% interception capacity for the
50-year storm. The FlowMaster inlet design output files can be referenced in Appendix G. Onsite inlet
sizing will be performed during the final construction drawing phase.

5 WATER QUALITY

5.1 POST CONSTRUCTION BMP

A project specific Storm Water Quality Management Plan (SWQMP) has been prepared. Biofiltration
areas are proposed throughout the project to provide stormwater treatment for the pollutants discharged
from the proposed improvements. Biofiltration areas were incorporated into the project where it was
practical. These biofiltration areas are a mitigation measure for stormwater runoff treatment. Biofiltration
calculations are provided in the project specific SWQMP.

5.2 EROSION AND SEDIMENTATION

The proposed commercial site will be approximately 83% impervious with landscaped slopes and
parkway landscaped areas. Graded and disturbed areas will be re-vegetated and landscaped to minimize
erosion. The post construction site will have minimal risks of erosion occurring given proper plant
establishment and transport of sediments downstream will be significantly reduced by means of
pretreatment and an onsite underground infiltration/retention basin with no offsite discharge location. It
will be critical to maintain construction site BMP’s throughout the construction duration.
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6 DRAINAGE IMPROVEMENTS

This drainage study was prepared to document the storm drain design for Sunroad Industrial Park. The
project includes the construction of four industrial buildings, associated truck docks, parking, and utilities.
The drainage improvements throughout the project consist of installing inlets, storm drain facilities, and
biofiltration basins.

The proposed drainage improvements are designed to mitigate flood and water quality impacts such that
no adjacent properties will be negatively impacted from runoff generated by the development of this
project.

K:\SND_LDEWV\095128024 - Sunroad Otay\Drainage\Drainage Report\Sunroad Industrial Park Drainage Report.docx
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Soil Map—San Diego County Area, California
(SUNROAD INDUSTRIAL PARK)
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Soil Map—San Diego County Area, California
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distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

San Diego County Area, California
Version 10, Sep 12, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed:
2015

May 2, 2010—Jan 4,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—San Diego County Area, California

SUNROAD INDUSTRIAL PARK

Map Unit Legend

San Diego County Area, California (CA638)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

DaC Diablo clay, 2 to 9 percent 763.8 29.2%
slopes

DaD Diablo clay, 9 to 15 percent 198.6 7.6%
slopes, warm MAAT, MLRA
20

DaE2 Diablo clay, 15 to 30 percent 48.7 1.9%
slopes, eroded, warm MAAT,
MLRA 20

HrC Huerhuero loam, 2 to 9 percent 304.2 11.6%
slopes

HuC Huerhuero-Urban land 31.4 1.2%
complex, 2 to 9 percent
slopes

LsE Linne clay loam, 9 to 30 0.5 0.0%
percent slopes

ScA Salinas clay, 0 to 2 percent 461.4 17.6%
slopes

SuA Stockpen gravelly clay loam, 0 422.6 16.2%
to 2 percent slopes

SuB Stockpen gravelly clay loam, 2 383.3 14.7%
to 5 percent slopes

Totals for Area of Interest 2,614.4 100.0%

USDA Natural Resources Web Soil Survey 1/23/2017
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Map Unit Description: Diablo clay, 2 to 9 percent slopes---San Diego County Area, California SUNROAD INDUSTRIAL PARK

San Diego County Area, California

DaC—Diablo clay, 2 to 9 percent slopes

Map Unit Setting
National map unit symbol: hbb8
Elevation: 30 to 3,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 200 to 320 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Diablo and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Diablo

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Calcareous sandstone and shale

Typical profile
H1 - 0to 15 inches: clay
H2 - 15 to 32 inches: silty clay loam, clay
H2 - 15 to 32 inches: weathered bedrock
H3 - 32 to 36 inches:

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: 24 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey 1/23/2017
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Map Unit Description: Diablo clay, 2 to 9 percent slopes---San Diego County Area, California

SUNROAD INDUSTRIAL PARK

Minor Components

Altamont
Percent of map unit: 10 percent
Hydric soil rating: No

Linne
Percent of map unit: 3 percent
Hydric soil rating: No

Olivenhain
Percent of map unit: 2 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Diego County Area, California
Survey Area Data: Version 10, Sep 12, 2016
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Map Unit Description: Salinas clay, 0 to 2 percent slopes---San Diego County Area, California SUNROAD INDUSTRIAL PARK

San Diego County Area, California

ScA—Salinas clay, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: hbgh
Elevation: 50 to 300 feet
Mean annual precipitation: 12 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 300 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Salinas and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Salinas

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from mixed sources

Typical profile
H1 -0 to 22 inches: clay
H2 - 22 to 46 inches: clay loam, clay
H2 - 22 to 46 inches: loam, clay loam
H3 - 46 to 64 inches:
H3 - 46 to 64 inches:

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.57 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 10 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Very high (about 16.2 inches)

Interpretive groups
Land capability classification (irrigated): 2s

USDA  Natural Resources Web Soil Survey 1/23/2017
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Map Unit Description: Salinas clay, 0 to 2 percent slopes---San Diego County Area, California SUNROAD INDUSTRIAL PARK

Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Diablo
Percent of map unit: 5 percent
Hydric soil rating: No

Huerhuero
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Diego County Area, California
Survey Area Data: Version 10, Sep 12, 2016

USDA  Natural Resources Web Soil Survey 1/23/2017
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APPENDIX C

HYDROLOGY MANUAL EXCERPTS



San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T))

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre [Lm |Ti [Lm | T Lm | Ti Im |Ti |Lm |Ti |Lm |Ti
Natural 501132 70| 125| 85]10.9{100|10.3 100 | 8.7 |100| 6.9
LDR 1 501122 70 |11.5] 85 (10.0 {100 | 9.5|100 | 8.0|100 | 6.4
LDR 2 50113 7010.5] 8 | 92|100| 88 |100| 7.4|100| 5.8
LDR 2.9 50110.7] 70 [10.0| 85| 88| 95| 81100 7.0 100 | 5.6

MDR 43 501102 70| 96| 80 | 81| 95| 7.8]/100| 6.7|100 | 5.3

MDR 7.3 50| 92| 65| 84| 80| 74| 95| 7.0]100]| 6.0{100] 4.8

MDR 109 | 50| 87 65| 79| 80| 69| 90| 6.4]100| 5.7|100 ] 4.5

MDR 145 |1 50) 82| 65| 74| 80| 65| 9| 6.0 100 | 54100 4.3

HDR 24 50] 67| 65| 61| 75| 5.1 9| 49| 95[43|100] 3.5
HDR 43 50 53| 65| 47| 75| 40| 8| 38| 9534100 2.7
N. Com 50| 53] 60] 45| 75| 40| 85| 38| 95[34]100] 2.7
G. Com 50| 47| 60| 41| 75| 36| 8| 34| 90 29[100| 24
O.P./Com 50| 421 60| 37| 70| 3.1 80| 29| 90|26[100]| 2.2
Limited L. 50| 42| 60| 37] 70| 3.1] 80| 29| 926|100 22
General 1. 50] 371 60| 32] 70| 2.7] 8| 26| 9]23[100] 1.9

*See Table 3-1 for more detailed description
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San Diego County Hydrology Manual Section: 3

Date: June 2003 Page: 6 of 26
Table 3-1
RUNOFF COEFFICIENTS FOR URBAN AREAS
Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B C D

Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30 0.35
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41
Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57
Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (General I.) General Industrial 95 0.87 0.87 0.87 [0.87]

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
is located in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service
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Given: Watercourse Distance (D) = 70 Feet
Slope (s) =1.3% po 18 (1.1-0)\VD
Runoff Coefficient (C) = 0.41 - s

Overland Fiow Time (T) = 9.5 Minutes

OURCE: Airport Drainage, Federal Aviation Administration, 1965
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Directions for Application:

(1) From precipitation maps determine 6 hr and 24 hr amounts
for the selected frequency. These maps are included in the
County Hydrology Manual (10, 50, and 100 yr maps included
in the Design and Procedure Manual).

(2) Adjust 6 hr precipitation (if necessary) so that it is within

the range of 45% to 65% of the 24 hr precipitation (not
applicaple to Desert).

(3) Plot 6 hr precipitation on the right side of the chart.
(4) Draw a line through the point parallel to the plotted lines.

(5) This line is the intensity-duration curve for the location
being analyzed.

Application Form:

(a) Selected frequency 50 year

0 Pg= 2.1 in Py, = Q,%: 47 4@
(©) Adjusted Pg@ = 2.1 in.

(d) t, = min.

(e)l= in./hr.

Note: This chart replaces the Intensity-Duration-Frequency
curves used since 1965.

P6 | 1 |15 2 26| 3|35| 4 |[45| &5 | 55| 6
Duration| 1 | 1 [ T [T [T [T [ ] ] |
5[ 263 3.95/5.27 6.597.90 9.22|10.54 11.86 13.17|14.49 15.81
7| 212 (3.18]4.24|5.30  6.36 7.42 8.48 | 9.54 | 10.60|11.66 12.72
10| 1.68 |2.53/3.37 4.21/5.05/5.90| 6.74 | 7.58 | 8.42 | 9.27 [10.11
15| 1.30 [1.95/2.59| 3.24 | 3.894.54| 5.19 5.84 | 6.49 | 7.13 | 7.78
20| 1.08 1.62/2.15 269 3.23/3.77| 1539 | 5.93 | 6.46
25| 0.93 1.40 1.87| 2.332.80/3.27| | 4.20 | 467 | 5.13 | 5,60
30| 0.83 |1.24|1.66|2.07 2.49/2.90| 3.32 | 3.73 | 4.15 | 4.56 | 4.98
40
50
60
90

0.69 [1.03/1.38 1.72 2.07 2.41| 276  3.10 345 3.79 | 4.13
0.60 |0.901.19 1.49[1.79/2.09| 2.39 | 2.69 | 2.98 | 3.28 | 3.58
0.53 [0.80/1.06| 1.33 [1.591.86| 2.12 | 2.39 | 2.65 | 2.92 | 3.18
041 0.61(/0.821.02 1.23/1.43| 163 | 1.84 | 2.04 | 2.25 | 2.45
120| 0.34 |0.51/0.68| 0.85 1.02/1.19] 1.36 | 1.53 | 1.70 | 1.87 | 2.04
150| 0.29 |0.44/0.59| 0.73 0.88/1.03| 1.18 | 1.32 | 1.47 | 1.62 | 1.76
180| 0.26 [0.39/0.52| 0.65 0.78/0.91 1.04 | 1.18 | 1.31 | 1.44 | 1.57
240{ 0.22 |0.33/0.43| 0.54 [0.650.76| 0.87 | 0.98 | 1.08 | 1.19 | 1.30
300| 0.19 [0.28/0.38] 0.47 |0.56 0.66 0.75 | 0.85 | 0.94 1.03 | 1.13
360| 0.17 [0.25(0.33] 0.42 050 0.58] 0.67 | 0.75 | 0.84 | 0.92 | 1.00

Intensity-Duration Design Chart - Template

FIGURE
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0.3 7| 212 3.18/4.24| 530 6.36 7.42| 8.48 | 9.54 | 10.60 11.66 12.72
N 10f 1.68 2.53/3.37 4.21 505 580 6.74 | 7.58 | 842 9.27 |10.11
P 1.5 15| 1.30 1.95/2.59 324 |3.89 4.54| 5.19 584 649 7.13|7.78
| 20| 1.08 [1.62/2.15 2.69 3.23 3.77 4.31 4.85 539 593 | 6.46
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90| 0.41 |0.61/0.82 1.02 1.23 1.43) 1.63 | 1.84 | 2.04 | 2.25 | 2.45
120| 0.34 |0.51/0.68| 0.85 1.02/1.19| 1.36 | 1.53 | 1.70 | 1.87 | 2.04
150| 0.29 [0.44/0.59| 0.73 0.88/1.03 1.18 | 1.32 | 1.47 | 1.62 | 1.76
180/ 0.26 [0.39/0.52 0.65 0.78/0.91| 1.04 | 1.18 | 1.31 | 1.44 | 157
0.1 240| 0.22 0.33/0.43| 0.54 0.65/0.76] 0.87 | 0.98 | 1.08 | 1.19 | 1.30
5 6 78910 15 20 30 40 50 1 2 3 # 8 b 300| 0.19 [0.28/0.38| 0.47 0.56 0.66 0.75 | 0.85 | 0.94 1.03 | 1.13
Minutes ——— Hours 360] 0.17 [0.25/0.33] 0.42 | 0.500.58] 0.67 | 0.75 | 0.84 | 0.92 | 1.00
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APPENDIX D

EXISTING CONDITION HYDROLOGY CALCULATIONS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* Existing Conditions - Sunroad Otay *
* 100 Year Storm Event *
* 5-23-2017 *

FILE NAME: EX1ST100.DAT
TIME/DATE OF STUDY: 09:43 05/23/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.300

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.350

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

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 = 6.0 (FT*FT/S)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 522.00
DOWNSTREAM ELEVATION(FEET) = 520.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.380
SUBAREA RUNOFF(CFS) = 0.19
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.19

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
REPRESENTATIVE CHANNEL SLOPE = 0.0250
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.102
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.22

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.03

AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 8.10

TcMIN.) = 14.12

SUBAREA AREA(ACRES) = 1.75 SUBAREA RUNOFF(CFS) =  1.90
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 2.01
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.31

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE = 102.00 = 550.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.102
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  1.75  SUBAREA RUNOFF(CFS) =  1.90
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 3.91
TCMIN.) = 14.12

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.380
SUBAREA RUNOFF(CFS) = 0.19
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.19

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.914
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500



S.C.S. CURVE NUMBER (AMC I11) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.27

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.26

AVERAGE FLOW DEPTH(FEET) = 0.15 TRAVEL TIME(MIN.) = 23.83

Tc(MIN.) = 29.85

SUBAREA AREA(ACRES) =  10.50 SUBAREA RUNOFF(CFS) =  7.03
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 10.6 PEAK FLOW RATE(CFS) = 7.10
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) = 1.52

LONGEST FLOWPATH FROM NODE  200.00 TO NODE = 202.00 =  1850.00 FEET.

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.914
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) = 10.50 SUBAREA RUNOFF(CFS) =  7.03
TOTAL AREA(ACRES) = 21.1 TOTAL RUNOFF(CFS) = 14.14
TC(MIN.) = 29.85

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.380
SUBAREA RUNOFF(CFS) = 0.19
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.19

FLOW PROCESS FROM NODE 301.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.591
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.16

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.45
AVERAGE FLOW DEPTH(FEET) = 0.18 TRAVEL TIME(MIN.) = 12.65
Tc(MIN.) =  18.67

SUBAREA AREA(ACRES) =  12.15 SUBAREA RUNOFF(CFS) =  11.02

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 12.2 PEAK FLOW RATE(CFS) = 11.11



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 1.74
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 301.50 = 1150.00 FEET.
FLOW PROCESS FROM NODE 301.50 TO NODE 301.50 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.) = 18.67
RAINFALL INTENSITY(INCH/HR) = 2.59

TOTAL STREAM AREA(ACRES) = 12.25

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.11

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 523.00
DOWNSTREAM ELEVATION(FEET) = 522.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.635
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.16

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 800.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20

HALFSTREET FLOOD WIDTH(FEET) = 3.71
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.89
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.38
STREET FLOW TRAVEL TIME(MIN.) = 7.05 Tc(MIN.) = 14.63

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.032
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 1.59

TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 1.70

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 5.48
FLOW VELOCITY(FEET/SEC.) = 2.03 DEPTH*VELOCITY(FT*FT/SEC.) = 0.48



LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 850.00 FEET.

FLOW PROCESS FROM NODE 402.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  700.00
REPRESENTATIVE CHANNEL SLOPE = 0.0200

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000

MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 1.70

FLOW VELOCITY(FEET/SEC.) = 1.11 FLOW DEPTH(FEET) = 0.07

TRAVEL TIME(MIN.) = 10.53 Tc(MIN.) = 25.16

LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.
FLOW PROCESS FROM NODE  301.50 TO NODE  301.50 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.) = 25.16

RAINFALL INTENSITY(INCH/HR) = 2.14

TOTAL STREAM AREA(ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.70

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 11.11  18.67 2.501 12.25
2 1.70  25.16 2.137 1.60

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 12.37  18.67 2.501
2 10.86  25.16 2.137
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 12.37 Tc(MIN.) = 18.67
TOTAL AREA(ACRES) = 13.9
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.

FLOW PROCESS FROM NODE 301.50 TO NODE 302.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.111
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.59

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.91
AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.) = 6.97
TcMIN.) = 25.64

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) =  4.43

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 19.9 PEAK FLOW RATE(CFS) = 14.67



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.29 FLOW VELOCITY(FEET/SEC.) = 1.92
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 302.00 = 2350.00 FEET.

FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.111
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  6.15  SUBAREA RUNOFF(CFS) =  4.54
TOTAL AREA(ACRES) = 26.0 TOTAL RUNOFF(CFS) = 19.21
TCMIN.) =  25.64

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 511.00
DOWNSTREAM ELEVATION(FEET) = 510.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.635
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.16

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 1550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.49
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23

HALFSTREET FLOOD WIDTH(FEET) = 5.04
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.00
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.45
STREET FLOW TRAVEL TIME(MIN.) = 12.92 Tc(MIN.) = 20.49

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.439
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 2.56

TOTAL AREA(ACRES) = 3.1 PEAK FLOW RATE(CFS) = 2.65

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 6.89

FLOW VELOCITY(FEET/SEC.) = 2.23  DEPTH*VELOCITY(FT*FT/SEC.) = 0.59
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  502.00 =  1600.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 3.1 TC(MIN.) = 20.49

PEAK FLOW RATE(CFS) = 2.65

END OF RATIONAL METHOD ANALYSIS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* Existing Conditions - Sunroad Otay Plaza *
* 50 Year Storm Event *
* 5-23-2017 - NAR *

FILE NAME: EXIST50.DAT
TIME/DATE OF STUDY: 09:44 05/23/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 50.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.100

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.350

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

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 = 6.0 (FT*FT/S)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 522.00
DOWNSTREAM ELEVATION(FEET) = 520.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.912
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.17

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
REPRESENTATIVE CHANNEL SLOPE = 0.0250
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.838
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.10

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.03

AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 8.07

Tc(MIN.) = 14.08

SUBAREA AREA(ACRES) = 1.75 SUBAREA RUNOFF(CFS) =  1.74
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 1.84
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.31

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE = 102.00 = 550.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.838
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  1.75  SUBAREA RUNOFF(CFS) =  1.74
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 3.58
TC(MIN.) = 14.08

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.912
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.17

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.710
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500



S.C.S. CURVE NUMBER (AMC I11) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.86

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.21

AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME(MIN.) = 24.85

Tc(MIN.) = 30.86

SUBAREA AREA(ACRES) =  10.50 SUBAREA RUNOFF(CFS) =  6.29
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 10.6 PEAK FLOW RATE(CFS) = 6.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.19 FLOW VELOCITY(FEET/SEC.) = 1.44

LONGEST FLOWPATH FROM NODE  200.00 TO NODE = 202.00 =  1850.00 FEET.

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.710
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) = 10.50 SUBAREA RUNOFF(CFS) =  6.29
TOTAL AREA(ACRES) = 21.1 TOTAL RUNOFF(CFS) = 12.63
TC(MIN.) = 30.86

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.912
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.17

FLOW PROCESS FROM NODE 301.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.328
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.59

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.40
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.) = 13.12
Tc(MIN.) = 19.13

SUBAREA AREA(ACRES) =  12.15 SUBAREA RUNOFF(CFS) =  9.90

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 12.2 PEAK FLOW RATE(CFS) = 9.98



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 1.68
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 301.50 = 1150.00 FEET.
FLOW PROCESS FROM NODE 301.50 TO NODE 301.50 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.) = 19.13
RAINFALL INTENSITY(INCH/HR) = 2.33

TOTAL STREAM AREA(ACRES) = 12.25

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.98

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 523.00
DOWNSTREAM ELEVATION(FEET) = 522.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.232
SUBAREA RUNOFF(CFS) = 0.15
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.15

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 800.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.88
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20

HALFSTREET FLOOD WIDTH(FEET) = 3.44
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.86
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.36
STREET FLOW TRAVEL TIME(MIN.) = 7.16 Tc(MIN.) = 14.74

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.755
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 1.45

TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 1.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 5.13
FLOW VELOCITY(FEET/SEC.) = 2.02 DEPTH*VELOCITY(FT*FT/SEC.) = 0.46



LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 850.00 FEET.

FLOW PROCESS FROM NODE 402.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  700.00
REPRESENTATIVE CHANNEL SLOPE = 0.0200

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000

MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 1.54

FLOW VELOCITY(FEET/SEC.) = 1.10 FLOW DEPTH(FEET) = 0.07

TRAVEL TIME(MIN.) = 10.61 Tc(MIN.) = 25.34

LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.
FLOW PROCESS FROM NODE  301.50 TO NODE  301.50 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.) = 25.34

RAINFALL INTENSITY(INCH/HR) = 1.94

TOTAL STREAM AREA(ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.54

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.98  19.13 2.328 12.25
2 1.54  25.34 1.942 1.60

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 11.15  19.13 2.328
2 9.87  25.34 1.942
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 11.15 Tc(MIN.) = 19.13
TOTAL AREA(ACRES) = 13.9
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.

FLOW PROCESS FROM NODE 301.50 TO NODE 302.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.895
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.14

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.85
AVERAGE FLOW DEPTH(FEET) = 0.28 TRAVEL TIME(MIN.) = 7.20
Tc(MIN.) =  26.33

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) =  3.98

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 19.9 PEAK FLOW RATE(CFS) = 13.17



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.28 FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 302.00 = 2350.00 FEET.

FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.895
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  6.15  SUBAREA RUNOFF(CFS) =  4.08
TOTAL AREA(ACRES) = 26.0 TOTAL RUNOFF(CFS) = 17.25
TCMIN.) =  26.33

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 511.00
DOWNSTREAM ELEVATION(FEET) = 510.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.232
SUBAREA RUNOFF(CFS) = 0.15
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.15

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 1550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.36
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.22

HALFSTREET FLOOD WIDTH(FEET) = 4.75
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.44
STREET FLOW TRAVEL TIME(MIN.) = 13.11 Tc(MIN.) = 20.68

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.214
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 2.33

TOTAL AREA(ACRES) = 3.1 PEAK FLOW RATE(CFS) = 2.40

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 6.63

FLOW VELOCITY(FEET/SEC.) = 2.16 DEPTH*VELOCITY(FT*FT/SEC.) = 0.56
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  502.00 =  1600.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 3.1 TC(MIN.) = 20.68

PEAK FLOW RATE(CFS) = 2.40

END OF RATIONAL METHOD ANALYSIS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* Existing Conditions - Sunroad Otay Plaza *
* 25 Year Storm Event *
* 5-23-2017 - NAR *

FILE NAME: EXIST25.DAT
TIME/DATE OF STUDY: 09:48 05/23/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 25.00

6-HOUR DURATION PRECIPITATION (INCHES) = 1.800

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.350

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

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 = 6.0 (FT*FT/S)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 522.00
DOWNSTREAM ELEVATION(FEET) = 520.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.15
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.15

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
REPRESENTATIVE CHANNEL SLOPE = 0.0250
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.433
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.93

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.03

AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 8.06

TcMIN.) = 14.07

SUBAREA AREA(ACRES) = 1.75 SUBAREA RUNOFF(CFS) =  1.49
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 1.58
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 1.16

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE = 102.00 = 550.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.433
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  1.75 SUBAREA RUNOFF(CFS) =  1.49
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 3.07
TCMIN.) =  14.07

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.15
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.15

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.425
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500



S.C.S. CURVE NUMBER (AMC I11) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.22

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.14

AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) = 26.23

Tc(MIN.) = 32.24

SUBAREA AREA(ACRES) =  10.50 SUBAREA RUNOFF(CFS) =  5.24
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 10.6 PEAK FLOW RATE(CFS) = 5.29
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 1.38

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE = 202.00 =  1850.00 FEET.

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.425
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) = 10.50 SUBAREA RUNOFF(CFS) =  5.24
TOTAL AREA(ACRES) = 21.1 TOTAL RUNOFF(CFS) = 10.53
TCMIN.) = 32.24

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.210
SUBAREA RUNOFF(CFS) = 0.15
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.15

FLOW PROCESS FROM NODE 301.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.937
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.70

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.31
AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(MIN.) = 14.02
TcMIN.) = 20.04

SUBAREA AREA(ACRES) =  12.15 SUBAREA RUNOFF(CFS) =  8.24

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 12.2 PEAK FLOW RATE(CFS) = 8.31



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 1.58
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 301.50 = 1150.00 FEET.
FLOW PROCESS FROM NODE 301.50 TO NODE 301.50 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.) = 20.04
RAINFALL INTENSITY(INCH/HR) = 1.94

TOTAL STREAM AREA(ACRES) = 12.25

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.31

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 523.00
DOWNSTREAM ELEVATION(FEET) = 522.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.627
SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 800.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.18

HALFSTREET FLOOD WIDTH(FEET) = 2.84
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.89
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.35
STREET FLOW TRAVEL TIME(MIN.) = 7.04 Tc(MIN.) = 14.62

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.374
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 1.25

TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 1.33

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.22 HALFSTREET FLOOD WIDTH(FEET) = 4.70
FLOW VELOCITY(FEET/SEC.) = 1.96 DEPTH*VELOCITY(FT*FT/SEC.) = 0.43



LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 850.00 FEET.

FLOW PROCESS FROM NODE 402.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  700.00
REPRESENTATIVE CHANNEL SLOPE = 0.0200

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000

MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 1.33

FLOW VELOCITY(FEET/SEC.) = 1.08 FLOW DEPTH(FEET) = 0.06

TRAVEL TIME(MIN.) = 10.81 Tc(MIN.) = 25.43

LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.
FLOW PROCESS FROM NODE  301.50 TO NODE  301.50 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.) =  25.43

RAINFALL INTENSITY(INCH/HR) = 1.66

TOTAL STREAM AREA(ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.33

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 8.31  20.04 1.937 12.25
2 1.33  25.43 1.661 1.60

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 9.35  20.04 1.937
2 8.45  25.43 1.661
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 9.35 Tc(MIN.) = 20.04
TOTAL AREA(ACRES) = 13.9
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.

FLOW PROCESS FROM NODE 301.50 TO NODE 302.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.577
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.01

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.77
AVERAGE FLOW DEPTH(FEET) = 0.25 TRAVEL TIME(MIN.) = 7.53
Tc(MIN.) = 27.57

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) =  3.31

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 19.9 PEAK FLOW RATE(CFS) = 10.95



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 1.76
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 302.00 = 2350.00 FEET.

FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.577
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  6.15  SUBAREA RUNOFF(CFS) =  3.39
TOTAL AREA(ACRES) = 26.0 TOTAL RUNOFF(CFS) = 14.35
TCMIN.) =  27.57

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 511.00
DOWNSTREAM ELEVATION(FEET) = 510.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.627
SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 1550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.15
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.21

HALFSTREET FLOOD WIDTH(FEET) = 4.26
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.92
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.41
STREET FLOW TRAVEL TIME(MIN.) = 13.43 Tc(MIN.) = 21.01

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.879
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 1.97

TOTAL AREA(ACRES) = 3.1 PEAK FLOW RATE(CFS) = 2.04

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 6.01

FLOW VELOCITY(FEET/SEC.) = 2.13  DEPTH*VELOCITY(FT*FT/SEC.) = 0.52
LONGEST FLOWPATH FROM NODE ~ 500.00 TO NODE  502.00 =  1600.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 3.1 TC(MIN.) = 21.01

PEAK FLOW RATE(CFS) = 2.04

END OF RATIONAL METHOD ANALYSIS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* Existing Conditions - Sunroad Otay Plaza *
* 10 Year Storm Event *
* 5-23-2017 - NAR *

FILE NAME: EXIST10.DAT
TIME/DATE OF STUDY: 09:49 05/23/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 10.00

6-HOUR DURATION PRECIPITATION (INCHES) = 1.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.350

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

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 = 6.0 (FT*FT/S)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 522.00
DOWNSTREAM ELEVATION(FEET) = 520.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.742
SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
REPRESENTATIVE CHANNEL SLOPE = 0.0250
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.086
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.80

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.94

AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 8.86

Tc(MIN.) = 14.88

SUBAREA AREA(ACRES) = 1.75 SUBAREA RUNOFF(CFS) =  1.28
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 1.35
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 1.14

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE = 102.00 = 550.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.086
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  1.75  SUBAREA RUNOFF(CFS) =  1.28
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 2.63
TC(MIN.) = 14.88

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.742
SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.223
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500



S.C.S. CURVE NUMBER (AMC I11) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.80

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.07

AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) = 28.05

Tc(MIN.) =  34.06

SUBAREA AREA(ACRES) =  10.50 SUBAREA RUNOFF(CFS) =  4.49
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 10.6 PEAK FLOW RATE(CFS) = 4.54
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.15 FLOW VELOCITY(FEET/SEC.) = 1.32

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE = 202.00 =  1850.00 FEET.

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.223
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) = 10.50 SUBAREA RUNOFF(CFS) =  4.49
TOTAL AREA(ACRES) = 21.1 TOTAL RUNOFF(CFS) = 9.03
TCMIN.) = 34.06

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.742
SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13

FLOW PROCESS FROM NODE 301.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.698
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.11

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.27
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME(MIN.) = 14.46
Tc(MIN.) =  20.48

SUBAREA AREA(ACRES) =  12.15 SUBAREA RUNOFF(CFS) =  7.22

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 12.2 PEAK FLOW RATE(CFS) = 7.28



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) = 1.51
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 301.50 = 1150.00 FEET.
FLOW PROCESS FROM NODE 301.50 TO NODE 301.50 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.) = 20.48
RAINFALL INTENSITY(INCH/HR) = 1.70

TOTAL STREAM AREA(ACRES) = 12.25

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.28

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 523.00
DOWNSTREAM ELEVATION(FEET) = 522.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.224
SUBAREA RUNOFF(CFS) = 0.11
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.11

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 800.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.66
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.17

HALFSTREET FLOOD WIDTH(FEET) = 2.29
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.95
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.34
STREET FLOW TRAVEL TIME(MIN.) = 6.85 Tc(MIN.) = 14.42

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.129
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 1.50 SUBAREA RUNOFF(CFS) = 1.12

TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 1.19

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.21 HALFSTREET FLOOD WIDTH(FEET) = 4.37
FLOW VELOCITY(FEET/SEC.) = 1.93 DEPTH*VELOCITY(FT*FT/SEC.) = 0.41



LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 850.00 FEET.

FLOW PROCESS FROM NODE 402.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  700.00
REPRESENTATIVE CHANNEL SLOPE = 0.0200

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000

MANNING®S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 1.19

FLOW VELOCITY(FEET/SEC.) = 1.00 FLOW DEPTH(FEET) = 0.06

TRAVEL TIME(MIN.) = 11.63 Tc(MIN.) = 26.06

LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.
FLOW PROCESS FROM NODE  301.50 TO NODE  301.50 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.) =  26.06

RAINFALL INTENSITY(INCH/HR) = 1.45

TOTAL STREAM AREA(ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.19

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 7.28  20.48 1.698 12.25
2 1.19  26.06 1.454 1.60

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 8.22  20.48 1.698
2 7.42  26.06 1.454
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 8.22 Tc(MIN.) = 20.48
TOTAL AREA(ACRES) = 13.9
LONGEST FLOWPATH FROM NODE  400.00 TO NODE  301.50 =  1550.00 FEET.

FLOW PROCESS FROM NODE 301.50 TO NODE 302.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.374
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.66

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.68
AVERAGE FLOW DEPTH(FEET) = 0.23 TRAVEL TIME(MIN.) = 7.96
Tc(MIN.) =  28.43

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) =  2.89

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 19.9 PEAK FLOW RATE(CFS) = 9.55



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.23 FLOW VELOCITY(FEET/SEC.) = 1.67
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 302.00 = 2350.00 FEET.

FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.374
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  6.15  SUBAREA RUNOFF(CFS) =  2.96
TOTAL AREA(ACRES) = 26.0 TOTAL RUNOFF(CFS) = 12.50
TCMIN.) =  28.43

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 511.00
DOWNSTREAM ELEVATION(FEET) = 510.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.224
SUBAREA RUNOFF(CFS) = 0.11
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.11

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 1550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 50.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 45.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0180
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.01
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20

HALFSTREET FLOOD WIDTH(FEET) = 3.88
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.89
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.38
STREET FLOW TRAVEL TIME(MIN.) = 13.68 Tc(MIN.) = 21.26

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.658
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I11) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 1.74

TOTAL AREA(ACRES) = 3.1 PEAK FLOW RATE(CFS) = 1.80

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 5.66

FLOW VELOCITY(FEET/SEC.) = 2.05 DEPTH*VELOCITY(FT*FT/SEC.) = 0.49
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  502.00 =  1600.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 3.1 TC(MIN.) = 21.26

PEAK FLOW RATE(CFS) = 1.80

END OF RATIONAL METHOD ANALYSIS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* Existing Conditions - Sunroad Otay Plaza *
* 5 Year Storm Event *
* 5-23-2017 - NAR *

FILE NAME: EXIST5.DAT
TIME/DATE OF STUDY: 09:50 05/23/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 5.

6-HOUR DURATION PRECIPITATION (INCHES)

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.350

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

00
= 1.400

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 = 6.0 (FT*FT/S)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 522.00
DOWNSTREAM ELEVATION(FEET) = 520.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
SUBAREA RUNOFF(CFS) = 0.11
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.11

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
REPRESENTATIVE CHANNEL SLOPE = 0.0250
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.727
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.70

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.82

AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 10.20

TcMIN.) = 16.21

SUBAREA AREA(ACRES) = 1.75 SUBAREA RUNOFF(CFS) =  1.06
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 1.12
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 1.05

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE = 102.00 = 550.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.727
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  1.75 SUBAREA RUNOFF(CFS) =  1.06
TOTAL AREA(ACRES) = 3.6  TOTAL RUNOFF(CFS) = 2.18
TCMIN.) = 16.21

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
SUBAREA RUNOFF(CFS) = 0.11
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.11

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.059
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500



S.C.S. CURVE NUMBER (AMC I11) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.41

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.05

AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 28.59

Tc(MIN.) = 34.61

SUBAREA AREA(ACRES) =  10.50 SUBAREA RUNOFF(CFS) =  3.89
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 10.6 PEAK FLOW RATE(CFS) = 3.93
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 1.23

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE = 202.00 =  1850.00 FEET.

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.059
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) = 10.50 SUBAREA RUNOFF(CFS) =  3.89
TOTAL AREA(ACRES) = 21.1 TOTAL RUNOFF(CFS) = 7.82
TCMIN.) = 34.61

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 520.00
DOWNSTREAM ELEVATION(FEET) = 518.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.014
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.275
SUBAREA RUNOFF(CFS) = 0.11
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.11

FLOW PROCESS FROM NODE 301.00 TO NODE 301.50 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.436
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.53

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.18
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME(MIN.) = 15.58
TcMIN.) = 21.60

SUBAREA AREA(ACRES) =  12.15 SUBAREA RUNOFF(CFS) =  6.10

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 12.2 PEAK FLOW RATE(CFS) = 6.15



END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 1.45
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 301.50 = 1150.00 FEET.
FLOW PROCESS FROM NODE 301.50 TO NODE 301.50 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.) = 21.60
RAINFALL INTENSITY(INCH/HR) = 1.44

TOTAL STREAM AREA(ACRES) = 12.25

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.15

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 523.00
DOWNSTREAM ELEVATION(FEET) = 522.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.821
SUBAREA RUNOFF(CFS) = 0.10
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.10

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 61

** WARNING: Computed Flowrate is less than 0.1 cfs,
Routing Algorithm is UNAVAILABLE.

FLOW PROCESS FROM NODE 402.00 TO NODE 301.50 IS CODE = 51

** WARNING: Computed Flowrate is less than 0.1 cfs,
Routing Algorithm is UNAVAILABLE.

FLOW PROCESS FROM NODE 301.50 TO NODE 301.50 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.) =  7.58

RAINFALL INTENSITY(INCH/HR) = 2.82

TOTAL STREAM AREA(ACRES) = 0.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.10

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 6.15  21.60 1.436 12.25
2 0.10 7.58 2.821 0.10

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 2.26 7.58 2.821

2 6.21 21.60 1.436
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 6.21  Tc(MIN.) = 21.60
TOTAL AREA(ACRES) = 12.4
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 301.50 = 1150.00 FEET.

FLOW PROCESS FROM NODE 301.50 TO NODE 302.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.154
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.42

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.54

AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.) = 8.68

Tc(MIN.) =  30.28

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) =  2.42
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA(ACRES) = 18.4 PEAK FLOW RATE(CFS) = 7.41
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.20 FLOW VELOCITY(FEET/SEC.) = 1.53

LONGEST FLOWPATH FROM NODE  300.00 TO NODE = 302.00 =  1950.00 FEET.

FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.154
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC I1) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.3500

SUBAREA AREA(ACRES) =  6.15  SUBAREA RUNOFF(CFS) =  2.48
TOTAL AREA(ACRES) = 24.5 TOTAL RUNOFF(CFS) = 9.90
TC(MIN.) = 30.28

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC I11) = 0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 511.00
DOWNSTREAM ELEVATION(FEET) = 510.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.577
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.821
SUBAREA RUNOFF(CFS) = 0.10
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.10

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 61

** WARNING: Computed Flowrate is less than 0.1 cfs,
Routing Algorithm is UNAVAILABLE.




END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

0.1 TC(MIN.) = 7.58
0.10

END OF RATIONAL METHOD ANALYSIS



APPENDIX E

PROPOSED CONDITION HYDROLOGY CALCULATIONS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* SUNROAD OTAY PLAZA *
* 100 YEAR STORM EVENT *
* 2017.05.22 *

FILE NAME: OSR100.DAT
TIME/DATE OF STUDY: 10:09 05/22/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.300

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 45.0 40.0 0.020/0.020/0.050 0.50 1.50 0.0313 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SI1ZE 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<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00

UPSTREAM ELEVATION(FEET) = 523.70

DOWNSTREAM ELEVATION(FEET) = 503.90

ELEVATION DIFFERENCE(FEET) = 19.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.922

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53



FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  503.90 DOWNSTREAM(FEET) =  502.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 282.00 CHANNEL SLOPE = 0.0039
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.953
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.47
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.96
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 4.91
Tc(MIN.) =  6.84
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF(CFS) =  1.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 2.24
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 1.16
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 407.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.953
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) =  0.42  SUBAREA RUNOFF(CFS) =  1.81
TOTAL AREA(ACRES) = 0.9 TOTAL RUNOFF(CFS) = 4.05
TCMIN.) =  6.84
FLOW PROCESS FROM NODE 12.00 TO NODE 40.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) =  502.80 DOWNSTREAM(FEET) =  491.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1373.00 CHANNEL SLOPE = 0.0086
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.730
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.62
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.21
AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME(MIN.) = 10.38
TcMIN.) = 17.21
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) =  4.99
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 7.22
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 2.26
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 40.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<




100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.730
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.10 SUBAREA RUNOFF(CFS) =  4.99
TOTAL AREA(ACRES) = 5.1  TOTAL RUNOFF(CFS) = 12.21
TCMIN.) = 17.21

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 17.21

RAINFALL INTENSITY(INCH/HR) = 2.73

TOTAL STREAM AREA(ACRES) = 5.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.21

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  135.00

UPSTREAM ELEVATION(FEET) = 508.60

DOWNSTREAM ELEVATION(FEET) 495.40

ELEVATION DIFFERENCE(FEET) 13.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.932

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 99.56
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 51.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  495.40 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 827.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.568
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.09
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.46
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) 9.43
Tc(MIN.) =  11.37
SUBAREA AREA(ACRES) = 1.55 SUBAREA RUNOFF(CFS) =  4.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS)

491.00
0.0053

1
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) = 1.71
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 40.00 = 962.00 FEET.

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.568
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.54  SUBAREA RUNOFF(CFS) =  4.78
TOTAL AREA(ACRES) = 3.2  TOTAL RUNOFF(CFS) = 9.90
TCMIN.) =  11.37

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.37

RAINFALL INTENSITY(INCH/HR) = 3.57

TOTAL STREAM AREA(ACRES) = 3.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.90

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  130.00

UPSTREAM ELEVATION(FEET) = 506.40

DOWNSTREAM ELEVATION(FEET) = 505.10

ELEVATION DIFFERENCE(FEET) = 1.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 21.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  505.10 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1666.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.659
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.59
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.89
AVERAGE FLOW DEPTH(FEET) = 0.11  TRAVEL TIME(MIN.) 14.73
TcMIN.) = 17.94
SUBAREA AREA(ACRES) = 3.09 SUBAREA RUNOFF(CFS) =  7.15
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 7.38

491.00
0.0085

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 2.27
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 = 1796.00 FEET.



FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.659
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.09  SUBAREA RUNOFF(CFS) =  7.15
TOTAL AREA(ACRES) = 6.3  TOTAL RUNOFF(CFS) = 14.53
TCMIN.) = 17.94

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 17.94

RAINFALL INTENSITY(INCH/HR) = 2.66

TOTAL STREAM AREA(ACRES) = 6.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.53

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 12.21 17.21 2.730 5.14
2 9.90  11.37 3.568 3.19
3 14.53  17.94 2.659 6.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 27.17  11.37 3.568
2 33.73 17.21 2.730
3 33.79  17.94 2.659
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 33.79 Tc(MIN.) = 17.94
TOTAL AREA(ACRES) = 14.6
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 =  1796.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE  100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  491.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 536.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 4.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.536
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.83
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.35 TRAVEL TIME(MIN.) = 1.37
Tc(MIN.) = 19.30
SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) =  2.07
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 15.5 PEAK FLOW RATE(CFS) = 34.30

480.00
0.0205



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.34 FLOW VELOCITY(FEET/SEC.) = 6.56
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.00 = 2332.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.536
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.94  SUBAREA RUNOFF(CFS) =  2.07
TOTAL AREA(ACRES) = 16.5 TOTAL RUNOFF(CFS) = 36.38
TC(MIN.) = 19.30

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  240.00

UPSTREAM ELEVATION(FEET) = 505.30

DOWNSTREAM ELEVATION(FEET) = 500.00

ELEVATION DIFFERENCE(FEET) = 5.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.699

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 72.08
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  500.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 743.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.495
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.08
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.37
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.) 9.04
TcMIN.) = 11.74
SUBAREA AREA(ACRES) = 3.95 SUBAREA RUNOFF(CFS) = 12.01
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 12.32

496.00
0.0054

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) = 1.72



LONGEST FLOWPATH FROM NODE 30.00 TO NODE 32.00 = 983.00 FEET.

FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.495
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.96  SUBAREA RUNOFF(CFS) = 12.04
TOTAL AREA(ACRES) = 8.0 TOTAL RUNOFF(CFS) = 24.36
TCMIN.) = 11.74

FLOW PROCESS FROM NODE 32.00 TO NODE ~ 100.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.50 DOWNSTREAM(FEET) = 480.00
FLOW LENGTH(FEET) = 1133.50 MANNING"S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.50

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 24.36

PIPE TRAVEL TIME(MIN.) = 2.22 Tc(MIN.) = 13.96

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 2116.50 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 24.36  13.96 3.125 8.01
LONGEST FLOWPATH FROM NODE 30.00 TO NODE  100.00 =  2116.50 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 36.38  19.30 2.536 16.49
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 50.66 13.96 3.125
2 56.14 19.30 2.536
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 56.14 Tc(MIN.) = 19.30
TOTAL AREA(ACRES) = 24.5

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<




FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  493.00

UPSTREAM ELEVATION(FEET) = 498.08

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 9.08

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.794

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 68.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 61.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

480.00
0.0107

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.704
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.96
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.77
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) 7.93

TcMIN.) = 10.72

SUBAREA AREA(ACRES) = 3.75 SUBAREA RUNOFF(CFS) = 12.08
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

TOTAL AREA(ACRES) = 3.8 PEAK FLOW RATE(CFS) = 12.41

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 2.16
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 100.00 = 1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.704
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.75  SUBAREA RUNOFF(CFS) = 12.08
TOTAL AREA(ACRES) = 7.6 TOTAL RUNOFF(CFS) = 24.49
TCMIN.) =  10.72

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 10.72

RAINFALL INTENSITY(INCH/HR) = 3.70



TOTAL STREAM AREA(ACRES) = 7.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 24.49

FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  188.00

UPSTREAM ELEVATION(FEET) = 492.00

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.877

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.96
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 71.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.944
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.40
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.13
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 12.44
TcMIN.) = 15.32
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) =  3.41
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 3.66
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 1.38
LONGEST FLOWPATH FROM NODE 70.00 TO NODE = 100.00 =  1028.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.944
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.33  SUBAREA RUNOFF(CFS) =  3.41
TOTAL AREA(ACRES) = 2.8 TOTAL RUNOFF(CFS) = 7.07
TCMIN.) = 15.32

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  15.32

RAINFALL INTENSITY(INCH/HR) = 2.94

TOTAL STREAM AREA(ACRES) = 2.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.07

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 24.49  10.72 3.704 7.60
2 7.07  15.32 2.944 2.76

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 29.44  10.72 3.704
2 26.53  15.32 2.944
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 29.44 Tc(MIN.) = 10.72
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 29.44  10.72 3.704 10.36
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 56.14  19.30 2.536 24.50
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 60.64 10.72 3.704
2 76.29 19.30 2.536
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 76.29 Tc(MIN.) = 19.30
TOTAL AREA(ACRES) = 34.9

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  335.00

UPSTREAM ELEVATION(FEET) = 492.10

DOWNSTREAM ELEVATION(FEET) = 488.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.053

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 81.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  488.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.0381
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC 11) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.78
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 1.26
TcMIN.) = 4.31
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) =  5.80
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 6.33
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 3.61
LONGEST FLOWPATH FROM NODE 80.00 TO NODE =~ 100.00 = 545.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.11  SUBAREA RUNOFF(CFS) =  5.85
TOTAL AREA(ACRES) = 2.3 TOTAL RUNOFF(CFS) = 12.18
TCMIN.) = 4.31

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) 4.31

RAINFALL INTENSITY(INCH/HR) 6.06

TOTAL STREAM AREA(ACRES) = 2.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.18



FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  360.00

UPSTREAM ELEVATION(FEET) = 488.50

DOWNSTREAM ELEVATION(FEET) = 486.00

ELEVATION DIFFERENCE(FEET) = 2.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.432

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 53.89
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53
FLOW PROCESS FROM NODE 91.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  486.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 310.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.265
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.20
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.85
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) 2.79
TcMIN.) = 6.22

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) =  3.30
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS)

480.00
0.0194

1
w
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 2.38
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.265
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.72  SUBAREA RUNOFF(CFS) =  3.30
TOTAL AREA(ACRES) = 1.5 TOTAL RUNOFF(CFS) = 7.05
TCMIN.) = 6.22

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  6.22

RAINFALL INTENSITY(INCH/HR) = 5.27

TOTAL STREAM AREA(ACRES) = 1.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.05

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 12.18 4.31 6.060 2.31
2 7.05 6.22 5.265 1.54

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 17.07 4.31 6.060
2 17.64 6.22 5.265
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.64 Tc(MIN.) =  6.22
TOTAL AREA(ACRES) = 3.8
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 17.64 6.22 5.265 3.85
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 76.29  19.30 2.536 34.86
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 42.21 6.22 5.265
2 84.79 19.30 2.536
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 84.79 Tc(MIN.) = 19.30
TOTAL AREA(ACRES) = 38.7

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 527.00
DOWNSTREAM ELEVATION(FEET) = 526.00
ELEVATION DIFFERENCE(FEET) = 1.00



SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 526.00 DOWNSTREAM ELEVATION(FEET) = 509.00
STREET LENGTH(FEET) = 975.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 2.58
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 8.95
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.81
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.86
STREET FLOW TRAVEL TIME(MIN.) = 5.79 Tc(MIN.) = 8.11

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.435
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 1.04 SUBAREA RUNOFF(CFS) = 4.01
TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 4.40

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.29

FLOW VELOCITY(FEET/SEC.) = 3.16 DEPTH*VELOCITY(FT*FT/SEC.) = 1.11
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1025.00 FEET.

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.435
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.05 SUBAREA RUNOFF(CFS) =  4.05
TOTAL AREA(ACRES) = 2.2 TOTAL RUNOFF(CFS) = 8.45
TCMIN.) = 8.11

FLOW PROCESS FROM NODE 112.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.25 DOWNSTREAM(FEET) = 485.80
FLOW LENGTH(FEET) = 871.54 MANNING"S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.06

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.45



PIPE TRAVEL TIME(MIN.) = 2.87 Tc(MIN.) = 10.99
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.99
RAINFALL INTENSITY(INCH/HR) = 3.65

TOTAL STREAM AREA(ACRES) = 2.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.45

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 507.00

DOWNSTREAM ELEVATION(FEET) = 505.00

ELEVATION DIFFERENCE(FEET) = 2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.749

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 70.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 505.00 DOWNSTREAM ELEVATION(FEET) = 487.00
STREET LENGTH(FEET) = 730.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 2.52
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.29

HALFSTREET FLOOD WIDTH(FEET) = 8.16
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.21
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.93
STREET FLOW TRAVEL TIME(MIN.) = 3.80 Tc(MIN.) = 6.54

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.094
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 0.89 SUBAREA RUNOFF(CFS) = 3.94
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 4.39



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 10.51

FLOW VELOCITY(FEET/SEC.) = 3.59 DEPTH*VELOCITY(FT*FT/SEC.) = 1.21
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.094
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.90 SUBAREA RUNOFF(CFS) =  3.99
TOTAL AREA(ACRES) = 1.9 TOTAL RUNOFF(CFS) = 8.38
TCMIN.) =  6.54

FLOW PROCESS FROM NODE  122.00 TO NODE  122.00 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.) =  6.54

RAINFALL INTENSITY(INCH/HR) =  5.09

TOTAL STREAM AREA(ACRES) = 1.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.38

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 8.45  10.99 3.647 2.19
2 8.38 6.54 5.094 1.89

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 13.41 6.54 5.094
2 14.45  10.99 3.647
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 14.45 Tc(MIN.) = 10.99
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  122.00 =  1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 142.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.80 DOWNSTREAM(FEET) = 483.00
FLOW LENGTH(FEET) = 530.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.77

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.45

PIPE TRAVEL TIME(MIN.) = 1.53 Tc(MIN.) = 12.52

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 142.00 = 2426 .54 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<



FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 488.00
DOWNSTREAM ELEVATION(FEET) = 487.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.53
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53

FLOW PROCESS FROM NODE 131.00 TO NODE 142.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 487.00 DOWNSTREAM ELEVATION(FEET) = 483.00
STREET LENGTH(FEET) = 550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 8.55
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.76
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.52
STREET FLOW TRAVEL TIME(MIN.) = 5.20 Tc(MIN.) = 7.53

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.654
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.90
TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) = 2.31

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 10.35

FLOW VELOCITY(FEET/SEC.) = 1.94 DEPTH*VELOCITY(FT*FT/SEC.) = 0.65
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.654
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.90
TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF(CFS) = 4.21



TCMIN.) = 7.53

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.53
RAINFALL INTENSITY(INCH/HR) = 4.65

TOTAL STREAM AREA(ACRES) = 1.04

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.21

FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  340.00

UPSTREAM ELEVATION(FEET) = 495.10

DOWNSTREAM ELEVATION(FEET) = 492.00

ELEVATION DIFFERENCE(FEET) = 3.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.258

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 58.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53

FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  492.00 DOWNSTREAM(FEET) =  483.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  75.00 CHANNEL SLOPE = 0.1200
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.27
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.10
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 0.25
Tc(MIN.) = 3.50
SUBAREA AREA(ACRES) = 2.18 SUBAREA RUNOFF(CFS) =  11.49
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 12.02
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 6.37
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE = 142.00 = 415.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700



SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.19  SUBAREA RUNOFF(CFS) = 11.55
TOTAL AREA(ACRES) = 4.5 TOTAL RUNOFF(CFS) = 23.57
TCMIN.) = 3.50

FLOW PROCESS FROM NODE  142.00 TO NODE  142.00 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.) =  3.50

RAINFALL INTENSITY(INCH/HR) = 6.06

TOTAL STREAM AREA(ACRES) = 4.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.57

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 4.21 7.53 4.654 1.04
2 23.57 3.50 6.060 4.47

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 25.53 3.50 6.060
2 22.31 7.53 4.654
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 25.53 Tc(MIN.) =  3.50
TOTAL AREA(ACRES) = 5.5
LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 25.53 3.50 6.060 5.51
LONGEST FLOWPATH FROM NODE  130.00 TO NODE  142.00 = 600.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 14.45  12.52 3.353 4.08
LONGEST FLOWPATH FROM NODE  110.00 TO NODE  142.00 =  2426.54 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 29.57 3.50 6.060
2 28.57 12.52 3.353
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 29.57 Tc(MIN.) =  3.50
TOTAL AREA(ACRES) = 9.6

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 12



>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 150.00 TO NODE 151.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  330.00

UPSTREAM ELEVATION(FEET) = 494.10

DOWNSTREAM ELEVATION(FEET) = 490.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.043

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.53

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.53

FLOW PROCESS FROM NODE 151.00 TO NODE 152.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  490.00 DOWNSTREAM(FEET) =  485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 100.00 CHANNEL SLOPE = 0.0500
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.93
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.96
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.) = 0.42
TcMIN.) = 3.46
SUBAREA AREA(ACRES) = 2.43 SUBAREA RUNOFF(CFS) = 12.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 13.34
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.) = 5.00
LONGEST FLOWPATH FROM NODE  150.00 TO NODE = 152.00 = 430.00 FEET.

FLOW PROCESS FROM NODE 152.00 TO NODE 152.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 6.060
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.43  SUBAREA RUNOFF(CFS) = 12.81
TOTAL AREA(ACRES) = 5.0 TOTAL RUNOFF(CFS) = 26.15
TCMIN.) = 3.46

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 3.46

PEAK FLOW RATE(CFS) = 26.15




END OF RATIONAL METHOD ANALYSIS






RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

DESCRIPTION OF STUDY

* SUNROAD OTAY PLAZA *
* 50 YEAR - 6 HOUR STORM EVENT *
* 2017.02.10 - ARL *

FILE NAME: OSR50-6.DAT
TIME/DATE OF STUDY: 13:37 02/10/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 50.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.100

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 45.0 40.0 0.020/0.020/0.050 0.50 1.50 0.0312 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SI1ZE 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<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00

UPSTREAM ELEVATION(FEET) = 523.70

DOWNSTREAM ELEVATION(FEET) = 503.90

ELEVATION DIFFERENCE(FEET) = 19.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.922

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48



FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  503.90 DOWNSTREAM(FEET) =  502.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 282.00 CHANNEL SLOPE = 0.0039
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.545
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.31
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.97
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 4.86
Tc(MIN.) = 6.78
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF(CFS) =  1.66
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 2.06
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 1.09
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 407.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.545
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) =  0.42  SUBAREA RUNOFF(CFS) =  1.66
TOTAL AREA(ACRES) = 0.9 TOTAL RUNOFF(CFS) = 3.72
TCMIN.) = 6.78
FLOW PROCESS FROM NODE 12.00 TO NODE 40.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) =  502.80 DOWNSTREAM(FEET) =  491.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1373.00 CHANNEL SLOPE = 0.0086
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.473
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.04
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.15
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MIN.) = 10.64
TcMIN.) = 17.43
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) =  4.52
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 6.54
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) = 2.18
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 40.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<




50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.473
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.10 SUBAREA RUNOFF(CFS) =  4.52
TOTAL AREA(ACRES) = 5.1  TOTAL RUNOFF(CFS) = 11.06
TCMIN.) = 17.43

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 17.43

RAINFALL INTENSITY(INCH/HR) = 2.47

TOTAL STREAM AREA(ACRES) = 5.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.06

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  135.00

UPSTREAM ELEVATION(FEET) = 508.60

DOWNSTREAM ELEVATION(FEET) 495.40

ELEVATION DIFFERENCE(FEET) 13.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.932

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 99.56
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 51.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  495.40 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 827.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.123
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.79
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.35
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.) 10.20
TcMIN.) = 12.13
SUBAREA AREA(ACRES) = 1.55 SUBAREA RUNOFF(CFS) =  4.21
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS)

491.00
0.0053
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.) = 1.68
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 40.00 = 962.00 FEET.

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.123
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.54  SUBAREA RUNOFF(CFS) =  4.18
TOTAL AREA(ACRES) = 3.2  TOTAL RUNOFF(CFS) = 8.67
TCMIN.) = 12.13

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.13

RAINFALL INTENSITY(INCH/HR) = 3.12

TOTAL STREAM AREA(ACRES) = 3.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.67

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  130.00

UPSTREAM ELEVATION(FEET) = 506.40

DOWNSTREAM ELEVATION(FEET) = 505.10

ELEVATION DIFFERENCE(FEET) = 1.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 21.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  505.10 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1666.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.393
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.13
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.83
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) 15.13
Tc(MIN.) = 18.34
SUBAREA AREA(ACRES) = 3.09 SUBAREA RUNOFF(CFS) =  6.43
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 6.64

491.00
0.0085

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.13 FLOW VELOCITY(FEET/SEC.) = 2.21
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 = 1796.00 FEET.



FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.393
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.09 SUBAREA RUNOFF(CFS) =  6.43
TOTAL AREA(ACRES) = 6.3  TOTAL RUNOFF(CFS) = 13.07
TC(MIN.) = 18.34

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 18.34

RAINFALL INTENSITY(INCH/HR) =  2.39

TOTAL STREAM AREA(ACRES) = 6.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.07

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 11.06  17.43 2.473 5.14
2 8.67  12.13 3.123 3.19
3 13.07  18.34 2.393 6.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 25.02  12.13 3.123
2 30.34  17.43 2.473
3 30.41  18.34 2.393
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 30.41 Tc(MIN.) = 18.34
TOTAL AREA(ACRES) = 14.6
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 =  1796.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE  100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  491.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 536.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 4.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.281
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.34
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 1.41
TcMIN.) = 19.75
SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) =  1.87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 15.5 PEAK FLOW RATE(CFS) = 30.86

480.00
0.0205



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.32 FLOW VELOCITY(FEET/SEC.) = 6.24
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.00 = 2332.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.281
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.94  SUBAREA RUNOFF(CFS) =  1.87
TOTAL AREA(ACRES) = 16.5 TOTAL RUNOFF(CFS) = 32.73
TCMIN.) = 19.75

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  240.00

UPSTREAM ELEVATION(FEET) = 505.30

DOWNSTREAM ELEVATION(FEET) = 500.00

ELEVATION DIFFERENCE(FEET) = 5.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.699

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 72.08
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  500.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 743.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.179
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.41
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.36
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.) 9.11
Tc(MIN.) = 11.80
SUBAREA AREA(ACRES) = 3.95 SUBAREA RUNOFF(CFS) =  10.93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 11.20

496.00
0.0054

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.) = 1.68



LONGEST FLOWPATH FROM NODE 30.00 TO NODE 32.00 = 983.00 FEET.

FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.179
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.96  SUBAREA RUNOFF(CFS) = 10.95
TOTAL AREA(ACRES) = 8.0 TOTAL RUNOFF(CFS) = 22.16
TC(MIN.) = 11.80

FLOW PROCESS FROM NODE 32.00 TO NODE ~ 100.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.50 DOWNSTREAM(FEET) = 480.00
FLOW LENGTH(FEET) = 1133.50 MANNING"S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.06

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.16

PIPE TRAVEL TIME(MIN.) = 2.34 Tc(MIN.) = 14.15

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 2116.50 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 22.16  14.15 2.829 8.01
LONGEST FLOWPATH FROM NODE 30.00 TO NODE  100.00 =  2116.50 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 32.73  19.75 2.281 16.49
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 45.60 14.15 2.829
2 50.59 19.75 2.281
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 50.59 Tc(MIN.) = 19.75
TOTAL AREA(ACRES) = 24.5

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<




FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  493.00

UPSTREAM ELEVATION(FEET) = 498.08

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 9.08

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.794

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 68.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 61.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

480.00
0.0107

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.266
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.64
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) 8.53
TcMIN.) = 11.32
SUBAREA AREA(ACRES) = 3.75 SUBAREA RUNOFF(CFS) = 10.65
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.8 PEAK FLOW RATE(CFS) = 10.94

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 2.07
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 100.00 = 1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.266
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.75  SUBAREA RUNOFF(CFS) = 10.65
TOTAL AREA(ACRES) = 7.6 TOTAL RUNOFF(CFS) = 21.59
TCMIN.) = 11.32

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 11.32

RAINFALL INTENSITY(INCH/HR) = 3.27



TOTAL STREAM AREA(ACRES) = 7.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.59

FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  188.00

UPSTREAM ELEVATION(FEET) = 492.00

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.877

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.96
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 71.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.792
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.21
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.21
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 11.56
TcMIN.) = 14.44
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) =  3.23
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 3.47
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 1.36
LONGEST FLOWPATH FROM NODE 70.00 TO NODE = 100.00 =  1028.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.792
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) = 3.23
TOTAL AREA(ACRES) = 2.8 TOTAL RUNOFF(CFS) = 6.70
TC(MIN.) = 14.44

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 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.) = 14.44

RAINFALL INTENSITY(INCH/HR) =  2.79

TOTAL STREAM AREA(ACRES) = 2.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.70

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 21.59  11.32 3.266 7.60
2 6.70  14.44 2.792 2.76

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 26.85  11.32 3.266
2 25.17  14.44 2.792
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 26.85 Tc(MIN.) = 11.32
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 26.85  11.32 3.266 10.36
LONGEST FLOWPATH FROM NODE 60.00 TO NODE ~ 100.00 =  1333.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 50.59  19.75 2.281 24.50
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 55.86 11.32 3.266
2 69.35 19.75 2.281
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 69.35 Tc(MIN.) = 19.75
TOTAL AREA(ACRES) = 34.9

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  335.00

UPSTREAM ELEVATION(FEET) = 492.10

DOWNSTREAM ELEVATION(FEET) = 488.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.053

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 81.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  488.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.0381
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC 11) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.13
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.63
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 1.33
Tc(MIN.) = 4.38
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) =  5.30
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 5.78
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 3.38
LONGEST FLOWPATH FROM NODE 80.00 TO NODE =~ 100.00 = 545.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.11  SUBAREA RUNOFF(CFS) =  5.34
TOTAL AREA(ACRES) = 2.3 TOTAL RUNOFF(CFS) = 11.12
TCMIN.) = 4.38

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) 4.38

RAINFALL INTENSITY(INCH/HR) 5.53

TOTAL STREAM AREA(ACRES) = 2.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.12



FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  360.00

UPSTREAM ELEVATION(FEET) = 488.50

DOWNSTREAM ELEVATION(FEET) = 486.00

ELEVATION DIFFERENCE(FEET) = 2.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.432

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 53.89
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48
FLOW PROCESS FROM NODE 91.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  486.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 310.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.821
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.99
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.87
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) 2.76
TcMIN.) = 6.19
SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) =  3.02
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS)

480.00
0.0194
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 2.24
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.821
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.72  SUBAREA RUNOFF(CFS) =  3.02
TOTAL AREA(ACRES) = 1.5 TOTAL RUNOFF(CFS) = 6.46
TCMIN.) = 6.19

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  6.19

RAINFALL INTENSITY(INCH/HR) = 4.82

TOTAL STREAM AREA(ACRES) = 1.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.46

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 11.12 4.38 5.533 2.31
2 6.46 6.19 4.821 1.54

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 15.69 4.38 5.533
2 16.15 6.19 4.821
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 16.15 Tc(MIN.) =  6.19
TOTAL AREA(ACRES) = 3.8
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 16.15 6.19 4.821 3.85
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 69.35  19.75 2.281 34.86
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 37.88 6.19 4.821
2 76.99 19.75 2.281
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 76.99 Tc(MIN.) = 19.75
TOTAL AREA(ACRES) = 38.7

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

e +
| DONE FOR BASIN 1 |
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700



SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 527.00
DOWNSTREAM ELEVATION(FEET) = 526.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324
50 YEAR RAINFALL INTENSITY(INCH/HOUR) 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 526.00 DOWNSTREAM ELEVATION(FEET) = 509.00
STREET LENGTH(FEET) = 975.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 2.34
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 8.55
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.75
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.82
STREET FLOW TRAVEL TIME(MIN.) = 5.91 Tc(MIN.) = 8.23

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.011
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 1.04 SUBAREA RUNOFF(CFS) = 3.63
TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 3.98

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 10.82

FLOW VELOCITY(FEET/SEC.) = 3.09 DEPTH*VELOCITY(FT*FT/SEC.) = 1.06
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1025.00 FEET.

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.011
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.05 SUBAREA RUNOFF(CFS) =  3.66
TOTAL AREA(ACRES) = 2.2 TOTAL RUNOFF(CFS) = 7.64
TCMIN.) = 8.23

FLOW PROCESS FROM NODE 112.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




ELEVATION DATA: UPSTREAM(FEET) =  490.25 DOWNSTREAM(FEET) = 485.80

FLOW LENGTH(FEET) = 871.54 MANNING"S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.95

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.64

PIPE TRAVEL TIME(MIN.) = 2.93 Tc(MIN.) = 11.17

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1896.54 FEET.
FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.17
RAINFALL INTENSITY(INCH/HR) = 3.30

TOTAL STREAM AREA(ACRES) = 2.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.64

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 507.00

DOWNSTREAM ELEVATION(FEET) 505.00

ELEVATION DIFFERENCE(FEET) 2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.749

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 70.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 505.00 DOWNSTREAM ELEVATION(FEET) = 487.00
STREET LENGTH(FEET) = 730.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 2.29
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 7.85
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.88
STREET FLOW TRAVEL TIME(MIN.) = 3.91 Tc(MIN.) = 6.65

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.601
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700



SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97

AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 0.89 SUBAREA RUNOFF(CFS) = 3.56

TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.96

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 10.04

FLOW VELOCITY(FEET/SEC.) = 3.52 DEPTH*VELOCITY(FT*FT/SEC.) = 1.15
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.601
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.90  SUBAREA RUNOFF(CFS) =  3.60
TOTAL AREA(ACRES) = 1.9 TOTAL RUNOFF(CFS) = 7.57
TCMIN.) = 6.65

FLOW PROCESS FROM NODE  122.00 TO NODE  122.00 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.) =  6.65

RAINFALL INTENSITY(INCH/HR) =  4.60

TOTAL STREAM AREA(ACRES) = 1.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.57

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 7.64  11.17 3.295 2.19
2 7.57 6.65 4.601 1.89

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 12.12 6.65 4.601
2 13.06  11.17 3.295
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 13.06 Tc(MIN.) = 11.17
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  122.00 =  1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 142.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.80 DOWNSTREAM(FEET) = 483.00
FLOW LENGTH(FEET) = 530.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 5.69

ESTIMATED PIPE DIAMETER(INCH) 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.06

PIPE TRAVEL TIME(MIN.) = 1.55 Tc(MIN.) = 12.72



LONGEST FLOWPATH FROM NODE 110.00 TO NODE 142.00 = 2426 .54 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 488.00
DOWNSTREAM ELEVATION(FEET) = 487.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324
50 YEAR RAINFALL INTENSITY(INCH/HOUR) 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.48
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48

FLOW PROCESS FROM NODE 131.00 TO NODE 142.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 487.00 DOWNSTREAM ELEVATION(FEET) = 483.00
STREET LENGTH(FEET) = 550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.35
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.29

HALFSTREET FLOOD WIDTH(FEET) = 8.16
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.73
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.50
STREET FLOW TRAVEL TIME(MIN.) = 5.31 Tc(MIN.) = 7.63

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.212
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.72

TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) = 2.09
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 9.88

FLOW VELOCITY(FEET/SEC.) = 1.91 DEPTH*VELOCITY(FT*FT/SEC.) = 0.62
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.212



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.47  SUBAREA RUNOFF(CFS) =  1.72
TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF(CFS) = 3.81
TCMIN.) = 7.63

FLOW PROCESS FROM NODE  142.00 TO NODE  142.00 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.) = 7.63
RAINFALL INTENSITY(INCH/HR) = 4.21

TOTAL STREAM AREA(ACRES) = 1.04

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.81

FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  340.00

UPSTREAM ELEVATION(FEET) = 495.10

DOWNSTREAM ELEVATION(FEET) = 492.00

ELEVATION DIFFERENCE(FEET) = 3.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.258

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 58.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48

FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  492.00 DOWNSTREAM(FEET) =  483.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  75.00 CHANNEL SLOPE = 0.1200
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.73
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.82
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 0.26
Tc(MIN.) = 3.52
SUBAREA AREA(ACRES) = 2.18 SUBAREA RUNOFF(CFS) =  10.49
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 10.98
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 6.26
LONGEST FLOWPATH FROM NODE  140.00 TO NODE = 142.00 = 415.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.19  SUBAREA RUNOFF(CFS) = 10.54
TOTAL AREA(ACRES) = 4.5 TOTAL RUNOFF(CFS) = 21.52
TCMIN.) = 3.52

FLOW PROCESS FROM NODE  142.00 TO NODE  142.00 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.) =  3.52

RAINFALL INTENSITY(INCH/HR) = 5.53

TOTAL STREAM AREA(ACRES) = 4.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.52

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 3.81 7.63 4.212 1.04
2 21.52 3.52 5.533 4.47

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 23.27 3.52 5.533
2 20.19 7.63 4.212
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 23.27 Tc(MIN.) =  3.52
TOTAL AREA(ACRES) = 5.5
LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 23.27 3.52 5.533 5.51
LONGEST FLOWPATH FROM NODE  130.00 TO NODE  142.00 = 600.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 13.06  12.72 3.030 4.08
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  142.00 =  2426.54 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 26.89 3.52 5.533
2 25.80 12.72 3.030

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:



PEAK FLOW RATE(CFS) = 26.89 Tc(MIN.) = 3.52
TOTAL AREA(ACRES) = 9.6

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 IS CODE = 12

e +
| DONE FOR BASIN 2 I
| YEAH YEAH YEAH |
| |
e +

FLOW PROCESS FROM NODE 150.00 TO NODE 151.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  330.00

UPSTREAM ELEVATION(FEET) = 494.10

DOWNSTREAM ELEVATION(FEET) = 490.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.043

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.48

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.48

FLOW PROCESS FROM NODE 151.00 TO NODE 152.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  490.00 DOWNSTREAM(FEET) =  485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 100.00 CHANNEL SLOPE = 0.0500
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.533
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.33
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.71
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.) = 0.45
TcMIN.) = 3.49
SUBAREA AREA(ACRES) = 2.43 SUBAREA RUNOFF(CFS) = 11.70
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 12.18
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 4.91
LONGEST FLOWPATH FROM NODE  150.00 TO NODE = 152.00 = 430.00 FEET.

FLOW PROCESS FROM NODE 152.00 TO NODE 152.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY IS BASED ON Tc

5.533
5-MINUTE.



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.43  SUBAREA RUNOFF(CFS) = 11.70
TOTAL AREA(ACRES) = 5.0 TOTAL RUNOFF(CFS) = 23.88
TCMIN.) = 3.49

DONE FOR BASIN 3
NICE NICE NICE

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

5.0 TC(MIN.) = 3.49
23.88

END OF RATIONAL METHOD ANALYSIS






RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* SUNROAD OTAY PLAZA *
* 25 YEAR STORM EVENT *
* 2017.05.22 *

FILE NAME: OSR25.DAT
TIME/DATE OF STUDY: 10:12 05/22/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 25.00

6-HOUR DURATION PRECIPITATION (INCHES) = 1.800

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 45.0 40.0 0.020/0.020/0.050 0.50 1.50 0.0312 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SI1ZE 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<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00

UPSTREAM ELEVATION(FEET) = 523.70

DOWNSTREAM ELEVATION(FEET) = 503.90

ELEVATION DIFFERENCE(FEET) = 19.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.922

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41



FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  503.90 DOWNSTREAM(FEET) =  502.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 282.00 CHANNEL SLOPE = 0.0039
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.779
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.12
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.91
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 5.19
TcMIN.) = 7.11
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF(CFS) =  1.38
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 1.71
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.08
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 407.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.779
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) =  0.42  SUBAREA RUNOFF(CFS) =  1.38
TOTAL AREA(ACRES) = 0.9 TOTAL RUNOFF(CFS) = 3.09
TCMIN.) = 7.11
FLOW PROCESS FROM NODE 12.00 TO NODE 40.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) =  502.80 DOWNSTREAM(FEET) =  491.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1373.00 CHANNEL SLOPE = 0.0086
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.044
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.01
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.02
AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 11.32
Tc(MIN.) =  18.43
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) =  3.74
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 5.41
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.) = 2.06
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 40.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<




25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.044
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.10 SUBAREA RUNOFF(CFS) =  3.74
TOTAL AREA(ACRES) = 5.1  TOTAL RUNOFF(CFS) = 9.14
TCMIN.) =  18.43

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 18.43

RAINFALL INTENSITY(INCH/HR) = 2.04

TOTAL STREAM AREA(ACRES) = 5.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.14

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  135.00

UPSTREAM ELEVATION(FEET) = 508.60

DOWNSTREAM ELEVATION(FEET) 495.40

ELEVATION DIFFERENCE(FEET) 13.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.932

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 99.56
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 51.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  495.40 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 827.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.679
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.37
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.35
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.) 10.19
TcMIN.) = 12.12
SUBAREA AREA(ACRES) = 1.55 SUBAREA RUNOFF(CFS) =  3.61
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS)

491.00
0.0053

1
w
o5}
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 1.55
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 40.00 = 962.00 FEET.

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.679
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.54  SUBAREA RUNOFF(CFS) =  3.59
TOTAL AREA(ACRES) = 3.2  TOTAL RUNOFF(CFS) = 7.43
TCMIN.) = 12.12

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.12

RAINFALL INTENSITY(INCH/HR) = 2.68

TOTAL STREAM AREA(ACRES) = 3.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.43

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  130.00

UPSTREAM ELEVATION(FEET) = 506.40

DOWNSTREAM ELEVATION(FEET) = 505.10

ELEVATION DIFFERENCE(FEET) = 1.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 21.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  505.10 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1666.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.026
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.79
AVERAGE FLOW DEPTH(FEET) = 0.09  TRAVEL TIME(MIN.) 15.49
Tc(MIN.) =  18.70
SUBAREA AREA(ACRES) = 3.09 SUBAREA RUNOFF(CFS) =  5.45
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 5.62

491.00
0.0085

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.12 FLOW VELOCITY(FEET/SEC.) = 2.11
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 = 1796.00 FEET.



FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.026
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.09  SUBAREA RUNOFF(CFS) =  5.45
TOTAL AREA(ACRES) = 6.3  TOTAL RUNOFF(CFS) = 11.07
TC(MIN.) = 18.70

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) =  18.70

RAINFALL INTENSITY(INCH/HR) = 2.03

TOTAL STREAM AREA(ACRES) = 6.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.07

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.14  18.43 2.044 5.14
2 7.43  12.12 2.679 3.19
3 11.07  18.70 2.026 6.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 20.62  12.12 2.679
2 25.72  18.43 2.044
3 25.75  18.70 2.026
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 25.75 Tc(MIN.) = 18.70
TOTAL AREA(ACRES) = 14.6
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 =  1796.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE  100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  491.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 536.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 4.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

25 YEAR RAINFALL INTENSITY(INCH/ZHOUR) = 1.927
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.53
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.) = 1.51
TcMIN.) = 20.20
SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) =  1.58
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 15.5 PEAK FLOW RATE(CFS) = 26.07

480.00
0.0205



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.29 FLOW VELOCITY(FEET/SEC.) = 5.87
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.00 = 2332.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.927
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.94  SUBAREA RUNOFF(CFS) =  1.58
TOTAL AREA(ACRES) = 16.5 TOTAL RUNOFF(CFS) = 27.64
TCMIN.) = 20.20

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  240.00

UPSTREAM ELEVATION(FEET) = 505.30

DOWNSTREAM ELEVATION(FEET) = 500.00

ELEVATION DIFFERENCE(FEET) = 5.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.699

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 72.08
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  500.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 743.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.606
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.31
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.24
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.) 9.95
Tc(MIN.) = 12.65
SUBAREA AREA(ACRES) = 3.95 SUBAREA RUNOFF(CFS) =  8.95
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 9.18

496.00
0.0054

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 1.51



LONGEST FLOWPATH FROM NODE 30.00 TO NODE 32.00 = 983.00 FEET.

FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.606
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.96  SUBAREA RUNOFF(CFS) =  8.98
TOTAL AREA(ACRES) = 8.0 TOTAL RUNOFF(CFS) = 18.16
TCMIN.) = 12.65

FLOW PROCESS FROM NODE 32.00 TO NODE ~ 100.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.50 DOWNSTREAM(FEET) = 480.00
FLOW LENGTH(FEET) = 1133.50 MANNING"S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.88

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.16

PIPE TRAVEL TIME(MIN.) = 2.40 Tc(MIN.) = 15.05

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 2116.50 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 18.16  15.05 2.330 8.01
LONGEST FLOWPATH FROM NODE 30.00 TO NODE ~ 100.00 =  2116.50 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 27.64  20.20 1.927 16.49
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 38.75 15.05 2.330
2 4266 20.20 1.927
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 42.66 Tc(MIN.) = 20.20
TOTAL AREA(ACRES) = 24.5

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<




FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  493.00

UPSTREAM ELEVATION(FEET) = 498.08

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 9.08

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.794

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 68.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 61.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

480.00
0.0107

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.720
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.26
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.55
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) 9.05
Tc(MIN.) = 11.84
SUBAREA AREA(ACRES) = 3.75 SUBAREA RUNOFF(CFS) =  8.87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.8 PEAK FLOW RATE(CFS) = 9.11

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 1.93
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 100.00 = 1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.720
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.75 SUBAREA RUNOFF(CFS) =  8.87
TOTAL AREA(ACRES) = 7.6 TOTAL RUNOFF(CFS) = 17.98
TCMIN.) = 11.84

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 11.84

RAINFALL INTENSITY(INCH/HR) = 2.72



TOTAL STREAM AREA(ACRES) = 7.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.98

FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  188.00

UPSTREAM ELEVATION(FEET) = 492.00

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.877

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.96
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 71.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00
25 YEAR RAINFALL INTENSITY(INCH/ZHOUR) = 2.222
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.81
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.05
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 13.32
TcMIN.) = 16.20
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) =  2.57
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 2.76
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 1.24
LONGEST FLOWPATH FROM NODE 70.00 TO NODE = 100.00 =  1028.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.222
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.33  SUBAREA RUNOFF(CFS) =  2.57
TOTAL AREA(ACRES) = 2.8 TOTAL RUNOFF(CFS) = 5.34
TCMIN.) =  16.20

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  16.20

RAINFALL INTENSITY(INCH/HR) = 2.22

TOTAL STREAM AREA(ACRES) = 2.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.34

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 17.98  11.84 2.720 7.60
2 5.34  16.20 2.222 2.76

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 21.88  11.84 2.720
2 20.03  16.20 2.222
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 21.88 Tc(MIN.) = 11.84
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 21.88  11.84 2.720 10.36
LONGEST FLOWPATH FROM NODE 60.00 TO NODE ~ 100.00 =  1333.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 42.66  20.20 1.927 24.50
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 46.88 11.84 2.720
2 58.16 20.20 1.927
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 58.16 Tc(MIN.) = 20.20
TOTAL AREA(ACRES) = 34.9

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  335.00

UPSTREAM ELEVATION(FEET) = 492.10

DOWNSTREAM ELEVATION(FEET) = 488.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.053

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 81.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  488.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.0381
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
25 YEAR RAINFALL INTENSITY(INCH/ZHOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC 11) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.68
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.53
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 1.39
TcMIN.) = 4.44
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) =  4.54
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.95
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 3.23
LONGEST FLOWPATH FROM NODE 80.00 TO NODE =~ 100.00 = 545.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.11  SUBAREA RUNOFF(CFS) =  4.58
TOTAL AREA(ACRES) = 2.3 TOTAL RUNOFF(CFS) = 9.53
TC(MIN.) = 4.44

FLOW PROCESS FROM NODE ~ 100.00 TO NODE  100.00 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.) 4.44

RAINFALL INTENSITY(INCH/HR) 4.74

TOTAL STREAM AREA(ACRES) = 2.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.53



FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  360.00

UPSTREAM ELEVATION(FEET) = 488.50

DOWNSTREAM ELEVATION(FEET) = 486.00

ELEVATION DIFFERENCE(FEET) = 2.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.432

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 53.89
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41
FLOW PROCESS FROM NODE 91.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  486.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 310.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.984
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.69
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.66
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) 3.12
Tc(MIN.) = 6.55
SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) =  2.50
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS)

480.00
0.0194

1
N
[e¢]
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 2.09
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.984
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.72  SUBAREA RUNOFF(CFS) =  2.50
TOTAL AREA(ACRES) = 1.5 TOTAL RUNOFF(CFS) = 5.34
TCMIN.) = 6.55

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  6.55

RAINFALL INTENSITY(INCH/HR) = 3.98

TOTAL STREAM AREA(ACRES) = 1.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.34

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 9.53 4.44 4.743 2.31
2 5.34 6.55 3.984 1.54

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 13.15 4.44 4.743
2 13.34 6.55 3.984
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 13.34 Tc(MIN.) =  6.55
TOTAL AREA(ACRES) = 3.8
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 13.34 6.55 3.984 3.85
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 58.16  20.20 1.927 34.86
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 32.21 6.55 3.984
2 64.62 20.20 1.927
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 64.62 Tc(MIN.) = 20.20
TOTAL AREA(ACRES) = 38.7

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 527.00
DOWNSTREAM ELEVATION(FEET) = 526.00
ELEVATION DIFFERENCE(FEET) = 1.00



SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 526.00 DOWNSTREAM ELEVATION(FEET) = 509.00
STREET LENGTH(FEET) = 975.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 7.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.65
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.75
STREET FLOW TRAVEL TIME(MIN.) = 6.14 Tc(MIN.) = 8.46

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.378
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 1.04 SUBAREA RUNOFF(CFS) = 3.06
TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 3.35

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 10.04

FLOW VELOCITY(FEET/SEC.) = 2.98 DEPTH*VELOCITY(FT*FT/SEC.) = 0.97
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1025.00 FEET.

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.378
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.05 SUBAREA RUNOFF(CFS) =  3.09
TOTAL AREA(ACRES) = 2.2 TOTAL RUNOFF(CFS) = 6.44
TCMIN.) = 8.46

FLOW PROCESS FROM NODE 112.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.25 DOWNSTREAM(FEET) = 485.80
FLOW LENGTH(FEET) = 871.54 MANNING"S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.67

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.44



PIPE TRAVEL TIME(MIN.) = 3.11 Tc(MIN.) = 11.57
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.57
RAINFALL INTENSITY(INCH/HR) = 2.76

TOTAL STREAM AREA(ACRES) = 2.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.44

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 507.00

DOWNSTREAM ELEVATION(FEET) = 505.00

ELEVATION DIFFERENCE(FEET) = 2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.749

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 70.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 505.00 DOWNSTREAM ELEVATION(FEET) = 487.00
STREET LENGTH(FEET) = 730.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.94
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) = 7.23
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.03
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.82
STREET FLOW TRAVEL TIME(MIN.) = 4.02 Tc(MIN.) = 6.77

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.901
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 0.89 SUBAREA RUNOFF(CFS) = 3.02
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.36



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.34
FLOW VELOCITY(FEET/SEC.) = 3.40 DEPTH*VELOCITY(FT*FT/SEC.) = 1.06
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.901
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.90  SUBAREA RUNOFF(CFS) =  3.05
TOTAL AREA(ACRES) = 1.9 TOTAL RUNOFF(CFS) = 6.42
TCMIN.) = 6.77

FLOW PROCESS FROM NODE  122.00 TO NODE  122.00 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.) =  6.77

RAINFALL INTENSITY(INCH/HR) =  3.90

TOTAL STREAM AREA(ACRES) = 1.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.42

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 6.44  11.57 2.760 2.19
2 6.42 6.77 3.901 1.89

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 10.18 6.77 3.901
2 10.97  11.57 2.760
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.97 Tc(MIN.) = 11.57
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  122.00 =  1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 142.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.80 DOWNSTREAM(FEET) = 483.00
FLOW LENGTH(FEET) = 530.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.32

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.97

PIPE TRAVEL TIME(MIN.) = 1.66 Tc(MIN.) = 13.23

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 142.00 = 2426 .54 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<



FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 488.00
DOWNSTREAM ELEVATION(FEET) = 487.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324
25 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41

FLOW PROCESS FROM NODE 131.00 TO NODE 142.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 487.00 DOWNSTREAM ELEVATION(FEET) = 483.00
STREET LENGTH(FEET) = 550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.15
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 7.54
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.46
STREET FLOW TRAVEL TIME(MIN.) = 5.46 Tc(MIN.) = 7.79

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.564
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.46

TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) = 1.77
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.18

FLOW VELOCITY(FEET/SEC.) = 1.84 DEPTH*VELOCITY(FT*FT/SEC.) = 0.57
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.564
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.46
TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF(CFS) = 3.22



TCMIN.) = 7.79

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.79
RAINFALL INTENSITY(INCH/HR) = 3.56

TOTAL STREAM AREA(ACRES) = 1.04

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.22

FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  340.00

UPSTREAM ELEVATION(FEET) = 495.10

DOWNSTREAM ELEVATION(FEET) = 492.00

ELEVATION DIFFERENCE(FEET) = 3.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.258

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 58.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41

FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  492.00 DOWNSTREAM(FEET) =  483.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  75.00 CHANNEL SLOPE = 0.1200
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
25 YEAR RAINFALL INTENSITY(INCH/ZHOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.62
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 0.27
Tc(MIN.) = 3.53
SUBAREA AREA(ACRES) = 2.18 SUBAREA RUNOFF(CFS) =  8.99
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 9.41
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 5.97
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE = 142.00 = 415.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700



SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.19  SUBAREA RUNOFF(CFS) =  9.04
TOTAL AREA(ACRES) = 4.5 TOTAL RUNOFF(CFS) = 18.44
TCMIN.) = 3.53

FLOW PROCESS FROM NODE  142.00 TO NODE  142.00 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.) =  3.53

RAINFALL INTENSITY(INCH/HR) = 4.74

TOTAL STREAM AREA(ACRES) = 4.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.44

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 3.22 7.79 3.564 1.04
2 18.44 3.53 4.743 4.47

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 19.90 3.53 4.743
2 17.08 7.79 3.564
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 19.90 Tc(MIN.) =  3.53
TOTAL AREA(ACRES) = 5.5
LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 19.90 3.53 4.743 5.51
LONGEST FLOWPATH FROM NODE  130.00 TO NODE  142.00 = 600.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 10.97  13.23 2.532 4.08
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  142.00 =  2426.54 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 22.83 3.53 4.743
2 21.60 13.23 2.532
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 22.83 Tc(MIN.) =  3.53
TOTAL AREA(ACRES) = 9.6

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 12



>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 150.00 TO NODE 151.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  330.00

UPSTREAM ELEVATION(FEET) = 494.10

DOWNSTREAM ELEVATION(FEET) = 490.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.043

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.41

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.41

FLOW PROCESS FROM NODE 151.00 TO NODE 152.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  490.00 DOWNSTREAM(FEET) =  485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 100.00 CHANNEL SLOPE = 0.0500
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.54
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 0.47
Tc(MIN.) =  3.51
SUBAREA AREA(ACRES) = 2.43 SUBAREA RUNOFF(CFS) =  10.03
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 10.44
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 4.55
LONGEST FLOWPATH FROM NODE  150.00 TO NODE = 152.00 = 430.00 FEET.

FLOW PROCESS FROM NODE 152.00 TO NODE 152.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.43  SUBAREA RUNOFF(CFS) = 10.03
TOTAL AREA(ACRES) = 5.0 TOTAL RUNOFF(CFS) = 20.46
TCMIN.) = 3.51

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 3.51

PEAK FLOW RATE(CFS) = 20.46




END OF RATIONAL METHOD ANALYSIS






RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* SUNROAD OTAY PLAZA 25 YEAR STORM EVENT *
* 10 YEAR STORM EVENT *
* 2017.05.22 *

FILE NAME: OSR10.DAT
TIME/DATE OF STUDY: 10:14 05/22/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 10.00

6-HOUR DURATION PRECIPITATION (INCHES) = 1.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95

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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 45.0 40.0 0.020/0.020/0.050 0.50 1.50 0.0312 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SI1ZE 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<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00

UPSTREAM ELEVATION(FEET) = 523.70

DOWNSTREAM ELEVATION(FEET) = 503.90

ELEVATION DIFFERENCE(FEET) = 19.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.922

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37



FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  503.90 DOWNSTREAM(FEET) =  502.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 282.00 CHANNEL SLOPE = 0.0039
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.221
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.99
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.83
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 5.67
TcMIN.) = 7.59
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF(CFS) =  1.18
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 1.46
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.04
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 407.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.221
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) =  0.42  SUBAREA RUNOFF(CFS) =  1.18
TOTAL AREA(ACRES) = 0.9 TOTAL RUNOFF(CFS) = 2.63
TCMIN.) = 7.59
FLOW PROCESS FROM NODE 12.00 TO NODE 40.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) =  502.80 DOWNSTREAM(FEET) =  491.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1373.00 CHANNEL SLOPE = 0.0086
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.747
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.91
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 12.00
Tc(MIN.) = 19.59
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) =  3.19
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 4.62
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 1.90
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 40.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<




10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.747
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.10 SUBAREA RUNOFF(CFS) =  3.19
TOTAL AREA(ACRES) = 5.1  TOTAL RUNOFF(CFS) = 7.81
TCMIN.) = 19.59

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 19.59

RAINFALL INTENSITY(INCH/HR) = 1.75

TOTAL STREAM AREA(ACRES) = 5.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.81

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  135.00

UPSTREAM ELEVATION(FEET) = 508.60

DOWNSTREAM ELEVATION(FEET) 495.40

ELEVATION DIFFERENCE(FEET) 13.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.932

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 99.56
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 51.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  495.40 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 827.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

10 YEAR RAINFALL INTENSITY(INCH/ZHOUR) = 2.311
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.02
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.28
AVERAGE FLOW DEPTH(FEET) = 0.07  TRAVEL TIME(MIN.) 10.76
Tc(MIN.) = 12.69
SUBAREA AREA(ACRES) = 1.55 SUBAREA RUNOFF(CFS) =  3.12
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS)

491.00
0.0053

1
w
w
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 1.48
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 40.00 = 962.00 FEET.

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.311
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.54  SUBAREA RUNOFF(CFS) =  3.10
TOTAL AREA(ACRES) = 3.2  TOTAL RUNOFF(CFS) = 6.42
TCMIN.) =  12.69

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.69

RAINFALL INTENSITY(INCH/HR) = 2.31

TOTAL STREAM AREA(ACRES) = 3.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.42

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  130.00

UPSTREAM ELEVATION(FEET) = 506.40

DOWNSTREAM ELEVATION(FEET) = 505.10

ELEVATION DIFFERENCE(FEET) = 1.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 21.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  505.10 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1666.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.696
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.03
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.60
AVERAGE FLOW DEPTH(FEET) = 0.09  TRAVEL TIME(MIN.) 17.30
Tc(MIN.) = 20.51
SUBAREA AREA(ACRES) = 3.09 SUBAREA RUNOFF(CFS) =  4.56
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 4.71

491.00
0.0085

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.11 FLOW VELOCITY(FEET/SEC.) = 1.93
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 = 1796.00 FEET.



FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.696
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.09 SUBAREA RUNOFF(CFS) =  4.56
TOTAL AREA(ACRES) = 6.3  TOTAL RUNOFF(CFS) = 9.27
TC(MIN.) = 20.51

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 20.51

RAINFALL INTENSITY(INCH/HR) = 1.70

TOTAL STREAM AREA(ACRES) = 6.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.27

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 7.81  19.59 1.747 5.14
2 6.42  12.69 2.311 3.19
3 9.27  20.51 1.696 6.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 17.21  12.69 2.311
2 21.52  19.59 1.747
3 21.56  20.51 1.696
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 21.56 Tc(MIN.) = 20.51
TOTAL AREA(ACRES) = 14.6
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 =  1796.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE  100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  491.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 536.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 4.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.616
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.22
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.26 TRAVEL TIME(MIN.) = 1.60
TcMIN.) = 22.11
SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) =  1.32
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 15.5 PEAK FLOW RATE(CFS) = 21.86

480.00
0.0205



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.26 FLOW VELOCITY(FEET/SEC.) = 5.54
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.00 = 2332.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.616
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.94  SUBAREA RUNOFF(CFS) =  1.32
TOTAL AREA(ACRES) = 16.5 TOTAL RUNOFF(CFS) = 23.19
TCMIN.) = 22.11

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  240.00

UPSTREAM ELEVATION(FEET) = 505.30

DOWNSTREAM ELEVATION(FEET) = 500.00

ELEVATION DIFFERENCE(FEET) = 5.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.699

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 72.08
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  500.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 743.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.287
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.65
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.21
AVERAGE FLOW DEPTH(FEET) = 0.07  TRAVEL TIME(MIN.) 10.21
Tc(MIN.) = 12.90
SUBAREA AREA(ACRES) = 3.95 SUBAREA RUNOFF(CFS) =  7.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 8.06

496.00
0.0054

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 1.43



LONGEST FLOWPATH FROM NODE 30.00 TO NODE 32.00 = 983.00 FEET.

FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.287
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.96  SUBAREA RUNOFF(CFS) =  7.88
TOTAL AREA(ACRES) = 8.0 TOTAL RUNOFF(CFS) = 15.94
TCMIN.) = 12.90

FLOW PROCESS FROM NODE 32.00 TO NODE ~ 100.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.50 DOWNSTREAM(FEET) = 480.00
FLOW LENGTH(FEET) = 1133.50 MANNING"S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.69

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.94

PIPE TRAVEL TIME(MIN.) = 2.46 Tc(MIN.) = 15.36

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 2116.50 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 15.94  15.36 2.044 8.01
LONGEST FLOWPATH FROM NODE 30.00 TO NODE ~ 100.00 =  2116.50 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 23.19 2211 1.616 16.49
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 32.05 15.36 2.044
2 35.79 22.11 1.616
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 35.79  Tc(MIN.) = 22.11
TOTAL AREA(ACRES) = 245

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<




FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  493.00

UPSTREAM ELEVATION(FEET) = 498.08

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 9.08

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.794

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 68.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 61.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

480.00
0.0107

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.348
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.49
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.46
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) 9.60
Tc(MIN.) = 12.39
SUBAREA AREA(ACRES) = 3.75 SUBAREA RUNOFF(CFS) =  7.66
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.8 PEAK FLOW RATE(CFS) = 7.86

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.08 FLOW VELOCITY(FEET/SEC.) = 1.79
LONGEST FLOWPATH FROM NODE 60.00 TO NODE 100.00 = 1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.348
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.75 SUBAREA RUNOFF(CFS) =  7.66
TOTAL AREA(ACRES) = 7.6 TOTAL RUNOFF(CFS) = 15.52
TCMIN.) = 12.39

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 12.39

RAINFALL INTENSITY(INCH/HR) = 2.35



TOTAL STREAM AREA(ACRES) = 7.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.52

FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  188.00

UPSTREAM ELEVATION(FEET) = 492.00

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 3.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.877

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.96
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 71.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.860
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.62
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.94
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 14.91
TcMIN.) = 17.79
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) =  2.15
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 2.31
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 1.08
LONGEST FLOWPATH FROM NODE 70.00 TO NODE = 100.00 =  1028.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.860
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.33  SUBAREA RUNOFF(CFS) =  2.15
TOTAL AREA(ACRES) = 2.8 TOTAL RUNOFF(CFS) = 4.47
TCMIN.) = 17.79

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 17.79

RAINFALL INTENSITY(INCH/HR) = 1.86

TOTAL STREAM AREA(ACRES) = 2.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.47

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 15.52  12.39 2.348 7.60
2 4.47  17.79 1.860 2.76

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 18.63  12.39 2.348
2 16.76  17.79 1.860
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 18.63 Tc(MIN.) = 12.39
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 18.63  12.39 2.348 10.36
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 35.79  22.11 1.616 24.50
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 38.69 12.39 2.348
2 48_61 22.11 1.616
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 48.61 Tc(MIN.) = 22.11
TOTAL AREA(ACRES) = 34.9

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  335.00

UPSTREAM ELEVATION(FEET) = 492.10

DOWNSTREAM ELEVATION(FEET) = 488.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.053

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 81.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  488.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.0381
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC 11) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.38
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.34
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 1.50
Tc(MIN.) = 4.55
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) =  4.03
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.40
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 3.14
LONGEST FLOWPATH FROM NODE 80.00 TO NODE =~ 100.00 = 545.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.11  SUBAREA RUNOFF(CFS) =  4.07
TOTAL AREA(ACRES) = 2.3 TOTAL RUNOFF(CFS) = 8.47
TCMIN.) = 4.55

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) 4.55

RAINFALL INTENSITY(INCH/HR) 4.22

TOTAL STREAM AREA(ACRES) = 2.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.47



FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  360.00

UPSTREAM ELEVATION(FEET) = 488.50

DOWNSTREAM ELEVATION(FEET) = 486.00

ELEVATION DIFFERENCE(FEET) = 2.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.432

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 53.89
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
FLOW PROCESS FROM NODE 91.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  486.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 310.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.536
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.48
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.65
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) 3.13
Tc(MIN.) = 6.57
SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) =  2.21
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS)

480.00
0.0194

1
N
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 2.05
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.536
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.72  SUBAREA RUNOFF(CFS) =  2.21
TOTAL AREA(ACRES) = 1.5 TOTAL RUNOFF(CFS) = 4.74
TCMIN.) = 6.57

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  6.57

RAINFALL INTENSITY(INCH/HR) = 3.54

TOTAL STREAM AREA(ACRES) = 1.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.74

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 8.47 4.55 4.216 2.31
2 4.74 6.57 3.536 1.54

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 11.76 4.55 4.216
2 11.84 6.57 3.536
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 11.84 Tc(MIN.) =  6.57
TOTAL AREA(ACRES) = 3.8
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 11.84 6.57 3.536 3.85
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 48.61  22.11 1.616 34.86
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 26.28 6.57 3.536
2 54.03 22.11 1.616
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 54.03 Tc(MIN.) = 22.11
TOTAL AREA(ACRES) = 38.7

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 527.00
DOWNSTREAM ELEVATION(FEET) = 526.00
ELEVATION DIFFERENCE(FEET) = 1.00



SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 526.00 DOWNSTREAM ELEVATION(FEET) = 509.00
STREET LENGTH(FEET) = 975.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.74
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 7.46
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.71
STREET FLOW TRAVEL TIME(MIN.) = 6.30 Tc(MIN.) = 8.62

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.967
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 1.04 SUBAREA RUNOFF(CFS) = 2.68

TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 2.94
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 9.49

FLOW VELOCITY(FEET/SEC.) = 2.89 DEPTH*VELOCITY(FT*FT/SEC.) = 0.91
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1025.00 FEET.

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.967
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.05 SUBAREA RUNOFF(CFS) =  2.71
TOTAL AREA(ACRES) = 2.2 TOTAL RUNOFF(CFS) = 5.65
TCMIN.) = 8.62

FLOW PROCESS FROM NODE 112.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.25 DOWNSTREAM(FEET) = 485.80
FLOW LENGTH(FEET) = 871.54 MANNING"S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.57

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.65



PIPE TRAVEL TIME(MIN.) = 3.18 Tc(MIN.) = 11.80
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.80
RAINFALL INTENSITY(INCH/HR) = 2.42

TOTAL STREAM AREA(ACRES) = 2.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.65

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 507.00

DOWNSTREAM ELEVATION(FEET) = 505.00

ELEVATION DIFFERENCE(FEET) = 2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.749

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 70.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 505.00 DOWNSTREAM ELEVATION(FEET) = 487.00
STREET LENGTH(FEET) = 730.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.71
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH(FEET) = 6.84
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.92
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.77
STREET FLOW TRAVEL TIME(MIN.) = 4.17 Tc(MIN.) = 6.92

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.418
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 0.89 SUBAREA RUNOFF(CFS) = 2.65
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 2.94



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 8.79
FLOW VELOCITY(FEET/SEC.) = 3.31 DEPTH*VELOCITY(FT*FT/SEC.) = 1.00
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.418
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.90 SUBAREA RUNOFF(CFS) =  2.68
TOTAL AREA(ACRES) = 1.9 TOTAL RUNOFF(CFS) = 5.62
TCMIN.) = 6.92

FLOW PROCESS FROM NODE  122.00 TO NODE  122.00 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.) =  6.92

RAINFALL INTENSITY(INCH/HR) =  3.42

TOTAL STREAM AREA(ACRES) = 1.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.62

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 5.65  11.80 2.423 2.19
2 5.62 6.92 3.418 1.89

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 8.94 6.92 3.418
2 9.64  11.80 2.423
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 9.64 Tc(MIN.) = 11.80
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  122.00 =  1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 142.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.80 DOWNSTREAM(FEET) = 483.00
FLOW LENGTH(FEET) = 530.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.25

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.64

PIPE TRAVEL TIME(MIN.) = 1.68 Tc(MIN.) = 13.48

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 142.00 = 2426 .54 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<



FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 488.00
DOWNSTREAM ELEVATION(FEET) = 487.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324
10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37

FLOW PROCESS FROM NODE 131.00 TO NODE 142.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 487.00 DOWNSTREAM ELEVATION(FEET) = 483.00
STREET LENGTH(FEET) = 550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) = 7.15
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.62
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.44
STREET FLOW TRAVEL TIME(MIN.) = 5.66 Tc(MIN.) = 7.99

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.117
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.27

TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) = 1.55
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 8.63

FLOW VELOCITY(FEET/SEC.) = 1.79 DEPTH*VELOCITY(FT*FT/SEC.) = 0.54
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.117
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.27
TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF(CFS) = 2.82



TCMIN.) = 7.99

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 7.99
RAINFALL INTENSITY(INCH/HR) = 3.12

TOTAL STREAM AREA(ACRES) = 1.04

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.82

FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  340.00

UPSTREAM ELEVATION(FEET) = 495.10

DOWNSTREAM ELEVATION(FEET) = 492.00

ELEVATION DIFFERENCE(FEET) = 3.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.258

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 58.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37

FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  492.00 DOWNSTREAM(FEET) =  483.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  75.00 CHANNEL SLOPE = 0.1200
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.36
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.28
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 0.29
Tc(MIN.) = 3.55
SUBAREA AREA(ACRES) = 2.18 SUBAREA RUNOFF(CFS) =  8.00
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 8.36
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 5.46
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE = 142.00 = 415.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700



SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.19  SUBAREA RUNOFF(CFS) =  8.03
TOTAL AREA(ACRES) = 4.5 TOTAL RUNOFF(CFS) = 16.39
TCMIN.) = 3.55

FLOW PROCESS FROM NODE  142.00 TO NODE  142.00 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.) =  3.55

RAINFALL INTENSITY(INCH/HR) = 4.22

TOTAL STREAM AREA(ACRES) = 4.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.39

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 2.82 7.99 3.117 1.04
2 16.39 3.55 4.216 4.47

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 17.65 3.55 4.216
2 14.94 7.99 3.117
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.65 Tc(MIN.) =  3.55
TOTAL AREA(ACRES) = 5.5
LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 17.65 3.55 4.216 5.51
LONGEST FLOWPATH FROM NODE  130.00 TO NODE  142.00 = 600.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 9.64  13.48 2.223 4.08
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  142.00 =  2426.54 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 20.19 3.55 4.216
2 18.95 13.48 2.223
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 20.19 Tc(MIN.) =  3.55
TOTAL AREA(ACRES) = 9.6

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 12



>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 150.00 TO NODE 151.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  330.00

UPSTREAM ELEVATION(FEET) = 494.10

DOWNSTREAM ELEVATION(FEET) = 490.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.043

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37

FLOW PROCESS FROM NODE 151.00 TO NODE 152.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  490.00 DOWNSTREAM(FEET) =  485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 100.00 CHANNEL SLOPE = 0.0500
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.44
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 0.48
Tc(MIN.) = 3.53
SUBAREA AREA(ACRES) = 2.43 SUBAREA RUNOFF(CFS) =  8.91
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 9.28
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 4.39
LONGEST FLOWPATH FROM NODE  150.00 TO NODE = 152.00 = 430.00 FEET.

FLOW PROCESS FROM NODE 152.00 TO NODE 152.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.216
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.43  SUBAREA RUNOFF(CFS) =  8.91
TOTAL AREA(ACRES) = 5.0 TOTAL RUNOFF(CFS) = 18.19
TCMIN.) = 3.53

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 3.53

PEAK FLOW RATE(CFS) = 18.19




END OF RATIONAL METHOD ANALYSIS






RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2011 Advanced Engineering Software (aes)
Ver. 18.0 Release Date: 07/01/2011 License 1D 1499

Analysis prepared by:

Kimley-Horn

DESCRIPTION OF STUDY

* SUNROAD OTAY PLAZA *
* 5 YEAR STORM EVENT *
* 2017.05.22 - NAR *

FILE NAME: OSR5.DAT
TIME/DATE OF STUDY: 10:15 05/22/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 5.00
6-HOUR DURATION PRECIPITATION (INCHES) =
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
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) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD) )

1 45.0 40.0 0.020/0.020/0.050 0.50 1.50 0.0312 0.125 0.0150

1.400

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.50 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SI1ZE 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<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 125.00

UPSTREAM ELEVATION(FEET) = 523.70

DOWNSTREAM ELEVATION(FEET) = 503.90

ELEVATION DIFFERENCE(FEET) = 19.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.922

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32



FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  503.90 DOWNSTREAM(FEET) =  502.80
CHANNEL LENGTH THRU SUBAREA(FEET) = 282.00 CHANNEL SLOPE = 0.0039
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.806
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.84
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.82
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 5.72
TcMIN.) = 7.64
SUBAREA AREA(ACRES) = 0.42 SUBAREA RUNOFF(CFS) =  1.03
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 1.27
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 0.93
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 407.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.806
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) =  0.42  SUBAREA RUNOFF(CFS) =  1.03
TOTAL AREA(ACRES) = 0.9 TOTAL RUNOFF(CFS) = 2.29
TCMIN.) = 7.64
FLOW PROCESS FROM NODE 12.00 TO NODE 40.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) =  502.80 DOWNSTREAM(FEET) =  491.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1373.00 CHANNEL SLOPE = 0.0086
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.490
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.71
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.80
AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MIN.) = 12.73
Tc(MIN.) = 20.38
SUBAREA AREA(ACRES) = 2.10 SUBAREA RUNOFF(CFS) =  2.72
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 3.94
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 40.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<




5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.490
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.10 SUBAREA RUNOFF(CFS) =  2.72
TOTAL AREA(ACRES) = 5.1  TOTAL RUNOFF(CFS) = 6.66
TC(MIN.) = 20.38

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 20.38

RAINFALL INTENSITY(INCH/HR) = 1.49

TOTAL STREAM AREA(ACRES) = 5.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.66

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION 1S D"
S.C.S. CURVE NUMBER (AMC I1) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) =  135.00
UPSTREAM ELEVATION(FEET) = 508.60
DOWNSTREAM ELEVATION(FEET) 495.40
ELEVATION DIFFERENCE(FEET) 13.20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.932
WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 99.56
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 51.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  495.40 DOWNSTREAM(FEET) =  491.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 827.00 CHANNEL SLOPE = 0.0053
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.886
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.73
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.13
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 12.22
TcMIN.) = 14.15
SUBAREA AREA(ACRES) = 1.55 SUBAREA RUNOFF(CFS) =  2.54
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 2.71
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 1.40
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 40.00 = 962.00 FEET.

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.886
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.54 SUBAREA RUNOFF(CFS) =  2.53
TOTAL AREA(ACRES) = 3.2  TOTAL RUNOFF(CFS) = 5.23
TCMIN.) =  14.15

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 14.15

RAINFALL INTENSITY(INCH/HR) = 1.89

TOTAL STREAM AREA(ACRES) = 3.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.23

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION 1S D"
S.C.S. CURVE NUMBER (AMC I1) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) =  130.00
UPSTREAM ELEVATION(FEET) = 506.40
DOWNSTREAM ELEVATION(FEET) = 505.10
ELEVATION DIFFERENCE(FEET) = 1.30
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.207
WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 60.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 21.00 TO NODE 40.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  505.10 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1666.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.434
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.57
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.51
AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MIN.) 18.44
Tc(MIN.) = 21.64
SUBAREA AREA(ACRES) = 3.09 SUBAREA RUNOFF(CFS) =  3.85
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.2 PEAK FLOW RATE(CFS) = 3.98

491.00
0.0085

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 1.88
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 = 1796.00 FEET.



FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.434
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.09  SUBAREA RUNOFF(CFS) =  3.85
TOTAL AREA(ACRES) = 6.3  TOTAL RUNOFF(CFS) = 7.83
TCMIN.) = 21.64

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 21.64

RAINFALL INTENSITY(INCH/HR) =  1.43

TOTAL STREAM AREA(ACRES) = 6.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.83

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 6.66  20.38 1.490 5.14
2 5.23  14.15 1.886 3.19
3 7.83  21.64 1.434 6.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 14.98  14.15 1.886
2 18.18  20.38 1.490
3 18.22  21.64 1.434
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 18.22 Tc(MIN.) = 21.64
TOTAL AREA(ACRES) = 14.6
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 40.00 =  1796.00 FEET.
FLOW PROCESS FROM NODE 40.00 TO NODE  100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  491.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 536.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 4.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.365
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 18.78
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.24 TRAVEL TIME(MIN.) = 1.70
Tc(MIN.) = 23.35
SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) =  1.12
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 15.5 PEAK FLOW RATE(CFS) = 18.47

480.00
0.0205



END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 5.16
LONGEST FLOWPATH FROM NODE 20.00 TO NODE 100.00 = 2332.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.365
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.94  SUBAREA RUNOFF(CFS) =  1.12
TOTAL AREA(ACRES) = 16.5 TOTAL RUNOFF(CFS) = 19.59
TCMIN.) = 23.35

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  240.00

UPSTREAM ELEVATION(FEET) = 505.30

DOWNSTREAM ELEVATION(FEET) = 500.00

ELEVATION DIFFERENCE(FEET) = 5.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.699

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 72.08
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  500.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 743.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.936
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.99
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.14
AVERAGE FLOW DEPTH(FEET) = 0.07  TRAVEL TIME(MIN.) 10.89
Tc(MIN.) =  13.59
SUBAREA AREA(ACRES) = 3.95 SUBAREA RUNOFF(CFS) =  6.65
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 6.82

496.00
0.0054

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 1.41



LONGEST FLOWPATH FROM NODE 30.00 TO NODE 32.00 = 983.00 FEET.

FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.936
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.96 SUBAREA RUNOFF(CFS) =  6.67
TOTAL AREA(ACRES) = 8.0 TOTAL RUNOFF(CFS) = 13.49
TCMIN.) =  13.59

FLOW PROCESS FROM NODE 32.00 TO NODE ~ 100.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 491.50 DOWNSTREAM(FEET) = 480.00
FLOW LENGTH(FEET) = 1133.50 MANNING"S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.28

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.49

PIPE TRAVEL TIME(MIN.) = 2.60 Tc(MIN.) = 16.18

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 100.00 = 2116.50 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 13.49  16.18 1.729 8.01
LONGEST FLOWPATH FROM NODE 30.00 TO NODE  100.00 =  2116.50 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 19.59  23.35 1.365 16.49
LONGEST FLOWPATH FROM NODE 20.00 TO NODE  100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 27.07 16.18 1.729
2 30.24 23.35 1.365
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 30.24 Tc(MIN.) = 23.35
TOTAL AREA(ACRES) = 24.5

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<




FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  493.00

UPSTREAM ELEVATION(FEET) = 498.08

DOWNSTREAM ELEVATION(FEET) = 489.00

ELEVATION DIFFERENCE(FEET) = 9.08

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.794

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 68.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 61.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.058
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.89
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.46
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 9.57
TcMIN.) = 12.36
SUBAREA AREA(ACRES) = 3.75 SUBAREA RUNOFF(CFS) =  6.71
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 3.8 PEAK FLOW RATE(CFS) = 6.89
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.75
LONGEST FLOWPATH FROM NODE 60.00 TO NODE = 100.00 =  1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.058
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  3.75 SUBAREA RUNOFF(CFS) =  6.71
TOTAL AREA(ACRES) = 7.6 TOTAL RUNOFF(CFS) = 13.60
TCMIN.) = 12.36

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 12.36

RAINFALL INTENSITY(INCH/HR) = 2.06



TOTAL STREAM AREA(ACRES) = 7.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.60

FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION 1S D"
S.C.S. CURVE NUMBER (AMC I1) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) =  188.00
UPSTREAM ELEVATION(FEET) = 492.00
DOWNSTREAM ELEVATION(FEET) = 489.00
ELEVATION DIFFERENCE(FEET) = 3.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.877
WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.96
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 71.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  489.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 840.00 CHANNEL SLOPE = 0.0107
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.00
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.650
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.37
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.96
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 14.53
TcMIN.) = 17.41
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) =  1.91
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 2.05
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 1.12
LONGEST FLOWPATH FROM NODE 70.00 TO NODE = 100.00 =  1028.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.650
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.33  SUBAREA RUNOFF(CFS) =  1.91
TOTAL AREA(ACRES) = 2.8 TOTAL RUNOFF(CFS) = 3.96
TCMIN.) = 17.41

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) = 17.41

RAINFALL INTENSITY(INCH/HR) = 1.65

TOTAL STREAM AREA(ACRES) = 2.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.96

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 13.60  12.36 2.058 7.60
2 3.96  17.41 1.650 2.76

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 16.42  12.36 2.058
2 14.87  17.41 1.650
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 16.42 Tc(MIN.) = 12.36
TOTAL AREA(ACRES) = 10.4
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 16.42  12.36 2.058 10.36
LONGEST FLOWPATH FROM NODE 60.00 TO NODE  100.00 =  1333.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 30.24  23.35 1.365 24.50
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 32.43 12.36 2.058
2 41.13 23.35 1.365
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 41.13  Te(MIN.) = 23.35
TOTAL AREA(ACRES) = 34.9

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<



GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  335.00

UPSTREAM ELEVATION(FEET) = 492.10

DOWNSTREAM ELEVATION(FEET) = 488.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.053

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 81.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  488.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 210.00 CHANNEL SLOPE = 0.0381
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC 11) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.09
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.33
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 1.50
Tc(MIN.) = 4.56
SUBAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) =  3.53
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 3.85
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 2.83
LONGEST FLOWPATH FROM NODE 80.00 TO NODE =~ 100.00 = 545.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.11 SUBAREA RUNOFF(CFS) =  3.56
TOTAL AREA(ACRES) = 2.3 TOTAL RUNOFF(CFS) = 7.41
TCMIN.) = 4.56

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) 4.56

RAINFALL INTENSITY(INCH/HR) 3.69

TOTAL STREAM AREA(ACRES) = 2.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.41



FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION 1S D"
S.C.S. CURVE NUMBER (AMC I1) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) =  360.00
UPSTREAM ELEVATION(FEET) = 488.50
DOWNSTREAM ELEVATION(FEET) = 486.00
ELEVATION DIFFERENCE(FEET) = 2.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.432
WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 53.89
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32
FLOW PROCESS FROM NODE 91.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  486.00 DOWNSTREAM(FEET) =  480.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 310.00 CHANNEL SLOPE = 0.0194
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.010
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.51
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 3.42
Tc(MIN.) = 6.85
SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) =  1.89
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS) = 2.15
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 1.81
LONGEST FLOWPATH FROM NODE 90.00 TO NODE =~ 100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.010
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.72  SUBAREA RUNOFF(CFS) =  1.89
TOTAL AREA(ACRES) = 1.5 TOTAL RUNOFF(CFS) = 4.03
TCMIN.) = 6.85

FLOW PROCESS FROM NODE  100.00 TO NODE  100.00 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.) =  6.85

RAINFALL INTENSITY(INCH/HR) = 3.01

TOTAL STREAM AREA(ACRES) = 1.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.03

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 7.41 4.56 3.689 2.31
2 4.03 6.85 3.010 1.54

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 10.09 4.56 3.689
2 10.08 6.85 3.010
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.09 Tc(MIN.) =  4.56
TOTAL AREA(ACRES) = 3.8
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 10.09 4.56 3.689 3.85
LONGEST FLOWPATH FROM NODE 90.00 TO NODE  100.00 = 670.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 41.13  23.35 1.365 34.86
LONGEST FLOWPATH FROM NODE 20.00 TO NODE ~ 100.00 =  2332.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 18.12 4.56 3.689
2 4487 23.35 1.365
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 44.87  Tc(MIN.) = 23.35
TOTAL AREA(ACRES) = 38.7

FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 527.00
DOWNSTREAM ELEVATION(FEET) = 526.00
ELEVATION DIFFERENCE(FEET) = 1.00



SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 526.00 DOWNSTREAM ELEVATION(FEET) = 509.00
STREET LENGTH(FEET) = 975.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.51
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH(FEET) = 6.99
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.49
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.66
STREET FLOW TRAVEL TIME(MIN.) = 6.52 Tc(MIN.) = 8.84

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.553
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 1.04 SUBAREA RUNOFF(CFS) = 2.31

TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 2.53
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 8.87

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 0.85
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1025.00 FEET.

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.553
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  1.05 SUBAREA RUNOFF(CFS) =  2.33
TOTAL AREA(ACRES) = 2.2 TOTAL RUNOFF(CFS) = 4.87
TCMIN.) =  8.84

FLOW PROCESS FROM NODE 112.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 490.25 DOWNSTREAM(FEET) = 485.80
FLOW LENGTH(FEET) = 871.54 MANNING"S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.43

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.87



PIPE TRAVEL TIME(MIN.) = 3.28 Tc(MIN.) = 12.12
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 122.00 = 1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 12.12
RAINFALL INTENSITY(INCH/HR) = 2.08

TOTAL STREAM AREA(ACRES) = 2.19

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.87

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  100.00

UPSTREAM ELEVATION(FEET) = 507.00

DOWNSTREAM ELEVATION(FEET) = 505.00

ELEVATION DIFFERENCE(FEET) = 2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.749

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 70.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 505.00 DOWNSTREAM ELEVATION(FEET) = 487.00
STREET LENGTH(FEET) = 730.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 1.48
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25

HALFSTREET FLOOD WIDTH(FEET) = 6.37
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.83
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.72
STREET FLOW TRAVEL TIME(MIN.) = 4.30 Tc(MIN.) = 7.05

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.956
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
SUBAREA AREA(ACRES) = 0.89 SUBAREA RUNOFF(CFS) = 2.29
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 2.55



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 8.24
FLOW VELOCITY(FEET/SEC.) = 3.19 DEPTH*VELOCITY(FT*FT/SEC.) = 0.93
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.956
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  0.90 SUBAREA RUNOFF(CFS) =  2.31
TOTAL AREA(ACRES) = 1.9 TOTAL RUNOFF(CFS) = 4.86
TCMIN.) = 7.05

FLOW PROCESS FROM NODE  122.00 TO NODE  122.00 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.) =  7.05

RAINFALL INTENSITY(INCH/HR) = 2.96

TOTAL STREAM AREA(ACRES) = 1.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.86

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 4.87 12.12 2.083 2.19
2 4.86 7.05 2.956 1.89

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 7.69 7.05 2.956
2 8.29  12.12 2.083
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 8.29 Tc(MIN.) = 12.12
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  122.00 =  1896.54 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 142.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 485.80 DOWNSTREAM(FEET) = 483.00
FLOW LENGTH(FEET) = 530.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.11

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.29

PIPE TRAVEL TIME(MIN.) = 1.73 Tc(MIN.) = 13.85

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 142.00 = 2426 .54 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<



FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 488.00
DOWNSTREAM ELEVATION(FEET) = 487.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.324
5 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32

FLOW PROCESS FROM NODE 131.00 TO NODE 142.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 487.00 DOWNSTREAM ELEVATION(FEET) = 483.00
STREET LENGTH(FEET) = 550.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 45.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 40.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.050

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) = 0.88
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH(FEET) = 6.68
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.57
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.41
STREET FLOW TRAVEL TIME(MIN.) = 5.86 Tc(MIN.) = 8.18

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.685
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870

SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.10

TOTAL AREA(ACRES) = 0.6 PEAK FLOW RATE(CFS) = 1.33
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 8.09

FLOW VELOCITY(FEET/SEC.) = 1.72 DEPTH*VELOCITY(FT*FT/SEC.) = 0.50
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.685
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700
SUBAREA AREA(ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 1.10
TOTAL AREA(ACRES) = 1.0 TOTAL RUNOFF(CFS) = 2.43



TC(MIN.) =  8.18

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 8.18
RAINFALL INTENSITY(INCH/HR) = 2.69

TOTAL STREAM AREA(ACRES) = 1.04

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.43

FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  340.00

UPSTREAM ELEVATION(FEET) = 495.10

DOWNSTREAM ELEVATION(FEET) = 492.00

ELEVATION DIFFERENCE(FEET) = 3.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.258

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 58.24
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32

FLOW PROCESS FROM NODE 141.00 TO NODE 142.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  492.00 DOWNSTREAM(FEET) =  483.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  75.00 CHANNEL SLOPE = 0.1200
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.27
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 0.29
Tc(MIN.) = 3.55
SUBAREA AREA(ACRES) = 2.18 SUBAREA RUNOFF(CFS) =  7.00
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.3 PEAK FLOW RATE(CFS) = 7.32
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 5.38
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE = 142.00 = 415.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700



SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.19  SUBAREA RUNOFF(CFS) =  7.03
TOTAL AREA(ACRES) = 4.5 TOTAL RUNOFF(CFS) = 14.34
TCMIN.) = 3.55

FLOW PROCESS FROM NODE  142.00 TO NODE  142.00 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.) =  3.55

RAINFALL INTENSITY(INCH/HR) =  3.69

TOTAL STREAM AREA(ACRES) = 4.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.34

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 2.43 8.18 2.685 1.04
2 14.34 3.55 3.689 4.47

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 15.40 3.55 3.689
2 12.87 8.18 2.685
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 15.40 Tc(MIN.) =  3.55
TOTAL AREA(ACRES) = 5.5
LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  142.00 = 600.00 FEET.

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 15.40 3.55 3.689 5.51
LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  142.00 = 600.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 8.29  13.85 1.911 4.08
LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE  142.00 =  2426.54 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 17.52 3.55 3.689
2 16.27 13.85 1.911
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.52 Tc(MIN.) =  3.55
TOTAL AREA(ACRES) = 9.6

FLOW PROCESS FROM NODE 142.00 TO NODE 142.00 1S CODE = 12



>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 150.00 TO NODE 151.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700

SOIL CLASSIFICATION 1S D"

S.C.S. CURVE NUMBER (AMC I1) = 97

INITIAL SUBAREA FLOW-LENGTH(FEET) =  330.00

UPSTREAM ELEVATION(FEET) = 494.10

DOWNSTREAM ELEVATION(FEET) = 490.00

ELEVATION DIFFERENCE(FEET) = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.043

WARNING: INITIAL SUBAREA FLOW PATH LENGTH 1S GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 62.42
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH 1S USED IN Tc CALCULATION!

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689

NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.32

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.32

FLOW PROCESS FROM NODE 151.00 TO NODE 152.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  490.00 DOWNSTREAM(FEET) =  485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 100.00 CHANNEL SLOPE = 0.0500
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 20.000
MANNING®S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 0.50
5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC I1) = 97
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.22
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.43
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 0.49
Tc(MIN.) = 3.53
SUBAREA AREA(ACRES) = 2.43 SUBAREA RUNOFF(CFS) =  7.80
AREA-AVERAGE RUNOFF COEFFICIENT = 0.870
TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 8.12
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 4.20
LONGEST FLOWPATH FROM NODE  150.00 TO NODE = 152.00 = 430.00 FEET.

FLOW PROCESS FROM NODE 152.00 TO NODE 152.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

5 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.689
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
GENERAL INDUSTRIAL RUNOFF COEFFICIENT = .8700
SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC I11) = 97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8700

SUBAREA AREA(ACRES) =  2.43  SUBAREA RUNOFF(CFS) =  7.80
TOTAL AREA(ACRES) = 5.0 TOTAL RUNOFF(CFS) = 15.92
TCMIN.) = 3.53

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 5.0 TC(MIN.) = 3.53

PEAK FLOW RATE(CFS) = 15.92




END OF RATIONAL METHOD ANALYSIS
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Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Legend !‘.
Hyd. Origin Desctription 8
1 Manual Basin 7 Inflow

2 Manual Basin 6 Inflow

3 Reservoir Basin 7 Routing

4 Reservoir Basin 6 Routing

5 Manual Basin 1 Inflow

6 Reservoir Basin 1 Routing

7 Combine Confluence Basin 6 + Basin 7

8 Combine Confluence Basin 1 + Basin 6 + Basin 7

Project: Sunroad Otay - 2017.10.03 - Revised per hydromod.gpw Thursday, 10/5/2017




SURFACE STORAGE
WEIR OUTLET

CONCRETE OUTLET

STRUCTURE .

LOWER SURAFCE - 2 t
STORAGE OUTLET | : BOTTOM OF
RECTANGULAR | " SURFACE
ORIFICE | . . STORAGE
dl | ’
LID UNDERGROUND - - |
RECTANGULAR 1 T |
ORIFICE PLATE '

8" PERFORATED PVC
PIPE  UNDERDRAIN

TYPICAL OUTLET STRUCTURE DETAIL

BASIN OUTLET STRUCTURE DETAIL

LID ORIFICE PLATE LOWER SURFACE SURFACE STORAGE
BASIN ID RECTANGULAR ORIFICE WEIR OUTLET
H1 DIAMETER H2 LENGTH | HEIGHT H3 LENGTH
INCHES | INCHES | INCHES | INCHES | INCHES FT FT
1 36 2.5 6 48 6 3.3 18
2 36 1.5 N/A N/A N/A 0.5 10
3 36 1.5 N/A N/A N/A 0.5 10
4 36 1.75 N/A N/A N/A 0.5 10
5 36 1.75 N/A N/A N/A 0.5 10
6 36 2 6 12 1 1.3 12
7 36 2 6 12 1 2 12

BASIN SPECIFIC OUTLET TABLE




2
Hydrograph Return Period Reca

Hydra\ew Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph [Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 [Manual | - 17.52 20.19 22.83 26.89 29.57 | Basin 7 Inflow
2 |Manual | - 15.92 18.19 20.46 23.88 26.15 | Basin 6 Inflow
3 |Reservoir 1 0.565 0.670 0.760 1.801 3.178 Basin 7 Routing
4 |Reservoir 2 0.173 0.180 0.184 0.191 0.279 | Basin 6 Routing
5 |Manual | - 44.80 54.00 64.60 76.99 84.80 | Basin 1 Inflow
6 |Reservoir 5 12.37 13.59 14.63 17.75 26.37 Basin 1 Routing
7 |Combine 3,4, 0.737 0.850 0.945 1.989 3.367 | Confluence Basin 6 + Basin 7
8 |Combine 6,7 13.06 14.40 15.53 19.55 29.54 Confluence Basin 1 + Basin 6 + Basin

Proj. file: Sunroad Otay - 2017.10.03 - Revised per hydromod.gpw Thursday, 10/5 /2017




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 17.52 5 245 39,189 | - | e | e Basin 7 Inflow
2 Manual 15.92 5 245 21,996 | - | mmeeem [ e Basin 6 Inflow
3 |Reservoir 0.565 5 360 36,839 1 482.41 34,565 Basin 7 Routing
4  |Reservoir 0.173 5 365 19,194 2 484.37 20,428 Basin 6 Routing
5 |Manual 44.80 5 275 171990 | —— | = | Basin 1 Inflow
6 |Reservoir 12.37 5 295 171,782 5 484.32 117,268 Basin 1 Routing
7 |Combine 0.737 5 360 56,033 3.4, | - | Confluence Basin 6 + Basin 7
8 Combine 13.06 5 295 227,814 6,7 | e | - Confluence Basin 1 + Basin 6 + Basin

Sunroad Otay - 2017.10.03 - Revised per hy

dridetodgperiod: 5 Year

Thursday, 10/5 /2017




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 1
Basin 7 Inflow
Hydrograph type = Manual Peak discharge = 17.52 cfs
Storm frequency = 5yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 39,189 cuft
Basin 7 Inflow
Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 / \ 3.00
P, \
-\'
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)
= Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 2
Basin 6 Inflow
Hydrograph type = Manual Peak discharge = 15.92 cfs
Storm frequency = 5yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 21,996 cuft
Basin 6 Inflow
Q (cfs) Hyd. No. 2 -- 5 Year Q (cfs)
18.00 18.00
15.00 I 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 ‘// 3.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Thursday, 10/5/2017

Hyd. No. 3
Basin 7 Routing
Hydrograph type = Reservoir Peak discharge = 0.565 cfs
Storm frequency = 5yrs Time to peak = 6.00 hrs
Time interval = 5 min Hyd. volume = 36,839 cuft
Inflow hyd. No. = 1 - Basin 7 Inflow Max. Elevation = 482.41 ft
Reservoir name = Basin7 Max. Storage = 34,565 cuft
Storage Indication method used.
Basin 7 Routing
Q (cfs) Hyd. No. 3 -- 5 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 —_— 0.00
0 10 20 30 40 50 60 70 80 90
Time (hrs)

——— Hyd No. 3

——— Hyd No. 1

[ITTTT] Total storage used = 34,565 cuft



Pond Report

7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4
Pond No. 2 - Basin 7

Thursday, 10/5/2017

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 478.17 n/a 0 0

0.33 478.50 n/a 2,269 2,269

0.83 479.00 n/a 3,404 5,672

1.33 479.50 n/a 3,403 9,076

1.83 480.00 n/a 3,403 12,479

2.33 480.50 n/a 1,702 14,181

2.83 481.00 n/a 1,702 15,883

3.33 481.50 n/a 1,702 17,584

3.83 482.00 n/a 9,072 26,656

4.33 482.50 n/a 9,648 36,304

4.83 483.00 n/a 10,235 46,539

5.33 483.50 n/a 10,835 57,375
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 24.00 2.00 1.00 Inactive Crest Len (ft) = 12.00 Inactive Inactive Inactive
Span (in) = 24.00 2.00 18.00 0.00 Crest El. (ft) = 483.00 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 478.50 478.50 482.00 0.00 Weir Type =1 Rect - -
Length (ft) = 50.00 0.50 0.50 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 0.50 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes Yes No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.03 227
0.07 454
0.10 681
0.13 908
0.17 1,134
0.20 1,361
0.23 1,588
0.26 1,815
0.30 2,042
0.33 2,269
0.38 2,609
0.43 2,950
0.48 3,290
0.53 3,630
0.58 3,971
0.63 4,311
0.68 4,651
0.73 4,992
0.78 5,332
0.83 5,672
0.88 6,013
0.93 6,353
0.98 6,693
1.03 7,034
1.08 7,374
1.13 7,714
1.18 8,055
1.23 8,395
1.28 8,735
1.33 9,076
1.38 9,416

Elevation

ft

478.17
478.20
478.24
478.27
478.30
478.33
478.37
478.40
478.43
478.47
478.50

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

478.55
478.60
478.65
478.70
478.75
478.80
478.85
478.90
478.95
479.00
479.05
479.10
479.15
479.20
479.25
479.30
479.35
479.40
479.45
479.50
479.55

Clv A ClvB ClvC
cfs cfs cfs
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 ic 0.00ic 0.00
0.01ic 0.01ic 0.00
0.03ic 0.03ic 0.00
0.04 ic 0.04 ic 0.00
0.04 ic 0.04 ic 0.00
0.05ic 0.05ic 0.00
0.06 ic 0.05ic 0.00
0.06 ic 0.06 ic 0.00
0.06 ic 0.06 ic 0.00
0.07 ic 0.07 ic 0.00
0.07 ic 0.07 ic 0.00
0.07 ic 0.07 ic 0.00
0.08 ic 0.08 ic 0.00
0.08 ic 0.08 ic 0.00
0.08 ic 0.08 ic 0.00
0.09ic 0.09ic 0.00
0.09ic 0.09ic 0.00
0.09ic 0.09ic 0.00
0.10ic 0.10ic 0.00
0.11ic 0.10ic 0.00
0.11ic 0.10ic 0.00

PrfRsr
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr A

Wr B
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr C
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000
0.000

Continues on next page...



Basin 7

Stage / Storage / Discharge Table

Stage

ft
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Storage
cuft

9,756
10,097
10,437
10,778
11,118
11,458
11,799
12,139
12,479
12,649
12,820
12,990
13,160
13,330
13,500
13,670
13,841
14,011
14,181
14,351
14,521
14,691
14,862
15,032
15,202
15,372
15,542
15,712
15,883
16,053
16,223
16,393
16,563
16,733
16,904
17,074
17,244
17,414
17,584
18,492
19,399
20,306
21,213
22,120
23,028
23,935
24,842
25,749
26,656
27,621
28,586
29,551
30,515
31,480
32,445
33,410
34,375
35,339
36,304
37,328
38,351
39,375
40,398
41,422
42,445
43,469
44,492
45,516
46,539
47,623
48,706
49,790

Elevation
ft

479.60
479.65
479.70
479.75
479.80
479.85
479.90
479.95
480.00
480.05
480.10
480.15
480.20
480.25
480.30
480.35
480.40
480.45
480.50
480.55
480.60
480.65
480.70
480.75
480.80
480.85
480.90
480.95
481.00
481.05
481.10
481.15
481.20
481.25
481.30
481.35
481.40
481.45
481.50
481.55
481.60
481.65
481.70
481.75
481.80
481.85
481.90
481.95
482.00
482.05
482.10
482.15
482.20
482.25
482.30
482.35
482.40
482.45
482.50
482.55
482.60
482.65
482.70
482.75
482.80
482.85
482.90
482.95
483.00
483.05
483.10
483.15

Clv A
cfs

0.11ic
0.11ic
0.12ic
0.12ic
0.12ic
0.12ic
0.12ic
0.12ic
0.13ic
0.13ic
0.13ic
0.13ic
0.13ic
0.13ic
0.14 ic
0.151ic
0.151ic
0.15ic
0.151ic
0.151ic
0.151ic
0.15ic
0.15ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.17 ic
0.17 ic
0.18 ic
0.18ic
0.18 ic
0.18 ic
0.18ic
0.18 ic
0.18 ic
0.18ic
0.18 ic
0.18ic
0.18ic
0.19ic
0.20ic
0.20 ic
0.20ic
0.20ic
0.25ic
0.35ic
0.41ic
0.44 ic
0.48 ic
0.52ic
0.56 ic
0.56 ic
0.60 ic
0.64 ic
0.64 ic
0.69ic
0.69ic
0.69ic
0.73ic
0.73ic
0.78 ic
0.78 ic
0.79ic
0.84 ic
1.26ic
2.10 oc
3.21 oc

ClvB
cfs

0.10ic
0.11ic
0.11ic
0.11ic
0.11ic
0.12ic
0.12ic
0.12ic
0.12ic
0.12ic
0.13ic
0.13ic
0.13ic
0.13ic
0.14 ic
0.14ic
0.14 ic
0.14 ic
0.14 ic
0.14 ic
0.151ic
0.15ic
0.15ic
0.15ic
0.15ic
0.16ic
0.16 ic
0.16 ic
0.16ic
0.16 ic
0.16 ic
0.17 ic
0.17 ic
0.17 ic
0.17 ic
0.17 ic
0.17 ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.20ic
0.20ic
0.20 ic
0.20 ic
0.20ic
0.20 ic
0.20 ic
0.20ic
0.21ic
0.21ic
0.211ic

0.21ic
0.21ic
0.21ic
0.21ic
0.21ic
0.21ic
0.21ic

ClvC
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.06 ic
0.15ic
0.20 ic
0.24 ic
0.27 ic
0.31ic
0.33ic
0.36 ic
0.38ic
0.41ic
0.43ic
0.45ic
0.47 ic
0.49ic
0.51ic
0.52ic
0.54 ic
0.56 ic
0.57 ic
0.59ic
0.60 ic
0.62ic
0.63ic

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.45
1.26
2.32

Wr B
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Exfil User Total
cfs cfs cfs

0.104
0.106
0.109
0.111
0.114
0.116
0.118

Continues on next page...



Basin 7

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C WrD  Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
5.03 50,873 483.20 4.43 oc 0.20ic  0.65ic  -- 3.57 0.00 4.418
5.08 51,957 483.25 5.910c 0.20ic 0.66ic - 4.99 0.00 --- 5.847
5.13 53,040 483.30 7.45 oc 0.19ic  0.68ic  -- 6.56 0.00 --- 7.425
5.18 54,124 483.35 9.13 oc 0.18ic  0.69ic  -- 8.27 0.00 9.132
5.23 55,207 483.40 10980c 0.17ic 0.70ic  -- 10.10 0.00 - - 10.98
5.28 56,291 483.45 12940c 0.17ic 0.71ic  -- 12.05 0.00 - - 12.94
5.33 57,375 483.50 15.02o0c  0.17ic  0.73ic  -- 14.12 0.00 15.02

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 4
Basin 6 Routing
Hydrograph type = Reservoir Peak discharge = 0.173 cfs
Storm frequency = 5yrs Time to peak = 6.08 hrs
Time interval = 5 min Hyd. volume = 19,194 cuft
Inflow hyd. No. = 2 - Basin 6 Inflow Max. Elevation = 484.37 ft
Reservoir name = Basin 6 Max. Storage = 20,428 cuft
Storage Indication method used.
Basin 6 Routing
Q (cfs) Hyd. No. 4 -- 5 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100
Time (hrs)

—— Hyd No. 4 —— Hyd No. 2 [ITTTT] Total storage used = 20,428 cuft



Pond Report

11

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4
Pond No. 3 - Basin 6

Thursday, 10/5/2017

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 481.17 n/a 0 0

0.33 481.50 n/a 2,706 2,706

0.83 482.00 n/a 4,059 6,766

1.33 482.50 n/a 4,059 10,825

1.83 483.00 n/a 4,059 14,885

2.33 483.50 n/a 2,030 16,914

2.83 484.00 n/a 2,030 18,944

3.33 484.50 n/a 2,030 20,974

3.83 485.00 n/a 10,763 31,736

4.33 485.50 n/a 11,385 43,121

4.83 486.00 n/a 12,014 55,135

5.33 486.50 n/a 12,652 67,787
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 24.00 2.00 1.00 Inactive Crest Len (ft) = 12.00 Inactive Inactive Inactive
Span (in) = 24.00 2.00 12.00 0.00 Crest El. (ft) = 485.80 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 481.50 48150 485.00 0.00 Weir Type =1 ---
Length (ft) = 50.00 0.50 0.50 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.50 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes Yes No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.03 271
0.07 541
0.10 812
0.13 1,083
0.17 1,353
0.20 1,624
0.23 1,894
0.26 2,165
0.30 2,436
0.33 2,706
0.38 3,112
0.43 3,518
0.48 3,924
0.53 4,330
0.58 4,736
0.63 5,142
0.68 5,548
0.73 5,954
0.78 6,360
0.83 6,766
0.88 7,172
0.93 7,578
0.98 7,984
1.03 8,389
1.08 8,795
1.13 9,201
1.18 9,607
1.23 10,013
1.28 10,419
1.33 10,825
1.38 11,231

Elevation

ft

481.17
481.20
481.24
481.27
481.30
481.33
481.37

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

481.40
481.43
481.47
481.50
481.55
481.60
481.65
481.70
481.75
481.80
481.85
481.90
481.95
482.00
482.05
482.10
482.15
482.20
482.25
482.30
482.35
482.40
482.45
482.50
482.55

Clv A ClvB ClvC
cfs cfs cfs
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00ic 0.00ic 0.00
0.01ic 0.01ic 0.00
0.03ic 0.03ic 0.00
0.04 ic 0.04 ic 0.00
0.04 ic 0.04 ic 0.00
0.05ic 0.05ic 0.00
0.06 ic 0.05ic 0.00
0.06 ic 0.06 ic 0.00
0.06 ic 0.06 ic 0.00
0.07 ic 0.07 ic 0.00
0.07 ic 0.07 ic 0.00
0.07 ic 0.07 ic 0.00
0.08 ic 0.08 ic 0.00
0.08 ic 0.08 ic 0.00
0.08 ic 0.08 ic 0.00
0.09ic 0.09ic 0.00
0.09ic 0.09ic 0.00
0.09ic 0.09ic 0.00
0.10ic 0.10ic 0.00
0.11ic 0.10ic 0.00
0.11ic 0.10ic 0.00

PrfRsr
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr A

Wr B
cfs

Wr C
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000
0.000

Continues on next page...



Basin 6

Stage / Storage / Discharge Table

Stage

ft
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Storage
cuft

11,637
12,043
12,449
12,855
13,261
13,667
14,073
14,479
14,885
15,087
15,290
15,493
15,696
15,899
16,102
16,305
16,508
16,711
16,914
17,117
17,320
17,523
17,726
17,929
18,132
18,335
18,538
18,741
18,944
19,147
19,350
19,553

57,665
58,931

Elevation
ft

482.60
482.65
482.70
482.75
482.80
482.85
482.90
482.95
483.00
483.05
483.10
483.15
483.20
483.25
483.30
483.35
483.40
483.45
483.50
483.55
483.60
483.65
483.70
483.75
483.80
483.85
483.90
483.95
484.00
484.05
484.10
484.15
484.20
484.25
484.30
484.35
484.40
484.45
484.50
484.55
484.60
484.65
484.70
484.75
484.80
484.85
484.90
484.95
485.00
485.05
485.10
485.15
485.20
485.25
485.30
485.35
485.40
485.45
485.50
485.55
485.60
485.65
485.70
485.75
485.80
485.85
485.90
485.95
486.00
486.05
486.10
486.15

Clv A
cfs

0.11ic
0.11ic
0.12ic
0.12ic
0.12ic
0.12ic
0.12ic
0.12ic
0.13ic
0.13ic
0.13ic
0.13ic
0.13ic
0.13ic
0.14 ic
0.151ic
0.151ic
0.15ic
0.151ic
0.151ic
0.151ic
0.15ic
0.15ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.16 ic
0.17 ic
0.17 ic
0.18 ic
0.18ic
0.18 ic
0.18 ic
0.18ic
0.18 ic
0.18 ic
0.18ic
0.18 ic
0.18ic
0.18ic
0.19ic
0.20ic
0.20 ic
0.20ic
0.20ic
0.24 ic
0.29ic
0.35ic
0.38ic
0.38ic
0.41ic
0.44ic
0.44 ic
0.48ic
0.48 ic
0.52ic
0.52ic
0.52ic
0.56 ic
0.56 ic
0.56 ic
1.01ic
1.87 oc
2.94 oc
4.24 oc
5.64 oc
7.18 oc
8.86 oc

ClvB
cfs

0.10ic
0.11ic
0.11ic
0.11ic
0.11ic
0.12ic
0.12ic
0.12ic
0.12ic
0.12ic
0.13ic
0.13ic
0.13ic
0.13ic
0.14 ic
0.14ic
0.14 ic
0.14 ic
0.14 ic
0.14 ic
0.151ic
0.15ic
0.15ic
0.15ic
0.15ic
0.16ic
0.16 ic
0.16 ic
0.16ic
0.16 ic
0.16 ic
0.17 ic
0.17 ic
0.17 ic
0.17 ic
0.17 ic
0.17 ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.19ic
0.20 ic
0.20ic
0.20ic
0.20 ic
0.20 ic
0.20ic
0.20 ic
0.20 ic
0.21ic
0.21ic
0.21ic
0.211ic
0.21ic
0.21ic
0.211ic
0.20 ic
0.20 ic
0.19ic
0.19ic
0.17 ic

ClvC
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.04 ic
0.10ic
0.13ic
0.16 ic
0.18 ic
0.20ic
0.22ic
0.24 ic
0.26 ic
0.27 ic
0.29ic
0.30ic
0.31ic
0.33ic
0.34 ic
0.35ic
0.36 ic
0.37ic
0.38ic
0.39ic
0.40 ic
0.41ic
0.42ic

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.44
1.26
2.32
3.57
4.99
6.56
8.27

12

Exfil User Total
cfs cfs cfs

0.104
0.106
0.109
0.111
0.114
0.116
0.118

Continues on next page...
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Basin 6

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C WrD  Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
5.03 60,196 486.20 10.71oc  0.17ic  043ic - 10.11 --- 10.71
5.08 61,461 486.25 1266o0c 0.16ic 044ic - 12.05 --- --- 12.66
5.13 62,726 486.30 14.730c 0.16ic 045ic  -- 14.12 --- --- 14.73
5.18 63,991 486.35 16.90oc  0.15ic 046ic  -— 16.29 --- 16.90
5.23 65,257 486.40 19.18o0c  0.15ic 047ic  -- 18.56 -— - - 19.18
5.28 66,522 486.45 21.540c 0.14ic 048ic  -- 20.93 - - - 21.54
5.33 67,787 486.50 23980c 0.12ic 046ic  -- 23.40 --- 23.98

...End
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017

Hyd. No. 5

Basin 1 Inflow

Hydrograph type = Manual Peak discharge = 44.80 cfs

Storm frequency = 5yrs Time to peak = 4.58 hrs

Time interval = 5 min Hyd. volume = 171,990 cuft

Basin 1 Inflow

Q (cfs) Hyd. No. 5 -- 5 Year Q (cfs)

50.00 50.00

40.00 A‘ 40.00

30.00 30.00

20.00 20.00

10.00 // 10.00

/ \
0.00 \ 0.00

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)
= Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 6

Basin 1 Routing

Hydrograph type = Reservoir Peak discharge = 12.37 cfs

Storm frequency = 5yrs Time to peak = 4.92 hrs

Time interval = 5 min Hyd. volume = 171,782 cuft
Inflow hyd. No. = 5-Basin 1 Inflow Max. Elevation = 484.32 ft
Reservoir name = Basin 1 Max. Storage = 117,268 cuft

Storage Indication method used.

Basin 1 Routing

Q (cfs) Hyd. No. 6 -- 5 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 5 10 15 20 25 30 35 40 45 50 55 60
Time (hrs)

——— Hyd No. 6 = Hyd No. 5 [ITTTT] Total storage used = 117,268 cuft



Pond Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4
Pond No. 1 - Basin 1

Thursday, 10/5/2017

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 479.00 n/a 0 0

0.50 479.50 n/a 10,319 10,319

1.00 480.00 n/a 6,191 16,510

1.50 480.50 n/a 6,191 22,701

2.00 481.00 n/a 3,096 25,797

2.50 481.50 n/a 3,096 28,893

3.00 482.00 n/a 3,095 31,988

3.50 482.50 n/a 16,512 48,500

4.00 483.00 n/a 17,546 66,046

4.50 483.50 n/a 18,595 84,641

5.00 484.00 n/a 19,646 104,287

5.50 484.50 n/a 20,712 124,999

6.00 485.00 n/a 21,779 146,778

6.50 485.50 n/a 22,862 169,640

7.00 486.00 n/a 23,945 193,585
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 36.00 2.50 6.00 Inactive Crest Len (ft) = 18.00 Inactive Inactive Inactive
Span (in) = 36.00 2.50 48.00 0.00 Crest El. (ft) = 485.30 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 479.00 479.00 482,50 0.00 Weir Type =1 Rect -—- -
Length (ft) = 50.00 0.50 0.50 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 1.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes Yes No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.05 1,032
0.10 2,064
0.15 3,096
0.20 4,128
0.25 5,160
0.30 6,191
0.35 7,223
0.40 8,255
0.45 9,287
0.50 10,319
0.55 10,938
0.60 11,557
0.65 12,176
0.70 12,795
0.75 13,415
0.80 14,034
0.85 14,653
0.90 15,272
0.95 15,891
1.00 16,510
1.05 17,129
1.10 17,748
1.15 18,367
1.20 18,986
1.25 19,606
1.30 20,225
1.35 20,844
1.40 21,463

Elevation

ft

479.00
479.05
479.10
479.15
479.20
479.25
479.30
479.35
479.40
479.45
479.50
479.55
479.60
479.65
479.70
479.75
479.80
479.85
479.90
479.95
480.00
480.05
480.10
480.15
480.20
480.25
480.30
480.35
480.40

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

0.00

0.01ic
0.02ic
0.04 ic
0.06 ic
0.07 ic
0.07 ic
0.08 ic
0.10ic
0.10ic
0.11ic
0.11ic
0.11ic
0.13ic
0.13ic
0.13ic
0.13ic
0.15ic
0.151ic
0.15ic
0.15ic
0.16 ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.18ic
0.20ic

ClvB
cfs

0.00

0.00 ic
0.02ic
0.03ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.09 ic
0.10ic
0.10ic
0.11ic
0.111ic
0.12ic
0.12ic
0.13ic
0.13ic
0.14 ic
0.14 ic
0.15ic
0.15ic
0.16 ic
0.16 ic
0.16 ic
0.17 ic
0.17 ic
0.18ic
0.18ic
0.18ic

ClvC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr C
cfs

Wr B
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr D
cfs

Exfil
cfs

Total
cfs

User
cfs

0.000
0.005
0.018
0.035
0.051
0.063
0.073
0.081
0.089
0.096
0.102
0.108
0.114
0.119
0.125
0.130
0.135
0.139
0.144
0.148
0.153
0.157
0.161
0.165
0.169
0.173
0.176
0.180
0.183

Continues on next page...



Basin 1

Stage / Storage / Discharge Table

Stage

ft

NN
O ONNDD ;oA
[ RSEONSRORR ReR S

Storage
cuft

22,082
22,701
23,011
23,320
23,630
23,939
24,249
24,559
24,868
25,178
25,487
25,797
26,107
26,416
26,726
27,035
27,345
27,655
27,964
28,274

102,322
104,287

Elevation
ft

480.45
480.50
480.55
480.60
480.65
480.70
480.75
480.80
480.85
480.90
480.95
481.00
481.05
481.10
481.15
481.20
481.25
481.30
481.35
481.40
481.45
481.50
481.55
481.60
481.65
481.70
481.75
481.80
481.85
481.90
481.95
482.00
482.05
482.10
482.15
482.20
482.25
482.30
482.35
482.40
482.45
482.50
482.55
482.60
482.65
482.70
482.75
482.80
482.85
482.90
482.95
483.00
483.05
483.10
483.15
483.20
483.25
483.30
483.35
483.40
483.45
483.50
483.55
483.60
483.65
483.70
483.75
483.80
483.85
483.90
483.95
484.00

Clv A
cfs

0.20 ic
0.20ic
0.20 ic
0.20 ic
0.20 ic
0.20ic
0.23ic
0.23ic
0.23ic
0.23ic
0.23ic
0.23ic
0.23ic
0.23ic
0.23ic
0.23ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.27 ic
0.29ic
0.29 ic
0.29ic
0.29ic
0.29 ic
0.29 ic
0.29ic
0.29 ic
0.29ic
0.29ic
0.29ic
0.29 ic
0.30ic
0.30ic
0.45ic
0.74 ic
1.13ic
1.53ic
2.02ic
2.61ic
3.11ic
3.88ic
453 ic
5.24 ic
5.74 ic
6.01ic
6.55 ic
6.84 ic
713 ic
7.44 ic
7.76 ic
8.06 ic
8.36 ic
8.68 ic
9.01ic
9.35ic
9.69 ic
9.69 ic
10.04 ic
10.39ic
10.41ic
10.75ic
11.12ic
11.12ic

ClvB
cfs

0.19ic
0.19ic
0.19ic
0.20 ic
0.20ic
0.20 ic
0.21ic
0.21ic
0.21ic
0.22ic
0.22ic
0.22ic
0.23ic
0.23ic
0.23ic
0.23ic
0.24 ic
0.24 ic
0.24 ic
0.24 ic
0.25ic
0.25ic
0.25ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.27 ic
0.27 ic
0.27 ic
0.27 ic
0.28 ic
0.28 ic
0.28 ic
0.28 ic
0.28 ic
0.29 ic
0.29ic
0.29ic
0.29 ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic
0.29ic
0.29ic
0.29ic
0.29ic
0.29ic
0.29ic
0.29ic
0.29ic
0.29 ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic
0.30ic

0.31ic
0.31ic
0.31ic
0.31ic
0.31ic
0.32ic
0.32ic

ClvC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15ic
0.43ic
0.79ic
1.22ic
1.70ic
2.24 ic
2.82ic
3.44ic
4.11ic
4.81ic
5.27 ic
5.70ic
6.09 ic
6.46 ic
6.81ic
714 ic
7.46ic
7.76 ic
8.06 ic
8.34 ic
8.61 ic
8.88 ic
9.14 ic
9.39ic
9.63 ic
9.87 ic
10.10ic
10.33ic
10.55ic
10.77 ic

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr B
cfs

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

17

Exfil User Total
cfs cfs cfs

0.187
0.190
0.194
0.197
0.201
0.204
0.207

Continues on next page...



18

Basin 1

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A ClvB ClvC PrfRsr  Wr A Wr B Wr C WrD  Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
5.05 106,358 484.05 11.49ic 0.32ic  10.98ic -- 0.00 0.00 --- 11.30
5.10 108,429 484.10 11.51ic 0.32ic  11.19ic - 0.00 0.00 - 11.51
5.15 110,501 484.15 11.86 ic 0.32ic  11.39ic -- 0.00 0.00 --- 11.72
5.20 112,572 484.20 11.92ic 0.32ic  11.60ic -- 0.00 0.00 --- 11.92
5.25 114,643 484.25 12.24 ic 0.32ic  11.79ic - 0.00 0.00 - 12.12
5.30 116,714 484.30 12.32ic 0.33ic  11.99ic -- 0.00 0.00 12.32
5.35 118,785 484.35 12.63 ic 0.33ic  12.18ic -- 0.00 0.00 --- --- 12.51
5.40 120,857 484.40 12.70 ic 0.33ic  12.37ic - 0.00 0.00 --- --- 12.70
5.45 122,928 484.45 13.02 ic 0.33ic  1256ic -- 0.00 0.00 - - 12.89
5.50 124,999 484.50 13.07 ic 0.33ic  12.74ic -- 0.00 0.00 --- 13.07
5.55 127,177 484.55 13.41ic 0.33ic  1292ic -- 0.00 0.00 --- --- 13.25
5.60 129,355 484.60 13.43 ic 0.34ic  13.10ic -- 0.00 0.00 - - 13.43
5.65 131,533 484.65 13.81ic 0.34ic  13.27ic -- 0.00 0.00 --- --- 13.61
5.70 133,711 484.70 13.81ic 0.34ic  1345ic - 0.00 0.00 --- --- 13.79
5.75 135,889 484.75 1421ic 0.34ic 13.62ic -- 0.00 0.00 -— - -— 13.96
5.80 138,066 484.80 14.21ic 0.34ic  13.79ic - 0.00 0.00 --- - - 14.13
5.85 140,244 484.85 14.30 ic 0.34ic  13.95ic - 0.00 0.00 --- --- --- 14.30
5.90 142,422 484.90 14.62 ic 0.35ic  14.12ic - 0.00 0.00 - - - 14.47
5.95 144,600 484.95 14.63 ic 0.35ic 14.28ic -- 0.00 0.00 - 14.63
6.00 146,778 485.00 15.020oc 0.35ic 14.44ic --- 0.00 0.00 --- 14.79
6.05 149,064 485.05 15.020c  0.35ic  14.60ic -- 0.00 0.00 - 14.95
6.10 151,350 485.10 15.330c 035ic 14.76ic - 0.00 0.00 - 15.11
6.15 153,637 485.15 156.330c 035ic 14.92ic -- 0.00 0.00 15.27
6.20 155,923 485.20 15650c 0.35ic 15.07ic -- 0.00 0.00 - 15.43
6.25 158,209 485.25 15650c 036ic 15.23ic -- 0.00 0.00 - 15.58
6.30 160,495 485.30 15960c 0.36ic 15.38ic -- 0.00 0.00 - 15.73
6.35 162,781 485.35 16.58oc 0.36ic  15.53ic -- 0.67 0.00 16.55
6.40 165,068 485.40 18.120c  0.35ic  15.68ic -- 1.89 0.00 --- 17.92
6.45 167,354 485.45 19.900c 0.35ic 156.82ic -- 3.48 0.00 - 19.65
6.50 169,640 485.50 21.860c 0.35ic 1597ic -- 5.36 0.00 --- 21.68
6.55 172,035 485.55 24110c 034ic 16.11ic -- 7.49 0.00 -— 23.95
6.60 174,429 485.60 26.550c 0.33ic 16.26ic -- 9.85 0.00 - 26.44
6.65 176,824 485.65 29170c  032ic 16.40ic -- 12.41 0.00 --- 29.13
6.70 179,218 485.70 32.01oc 0.31ic 16.54ic -- 15.16 0.00 --- 32.01
6.75 181,613 485.75 35.08oc 0.31ic 16.68ic -- 18.09 0.00 -— 35.08
6.80 184,007 485.80 38.310oc 0.30ic 16.82ic -- 21.19 0.00 38.31
6.85 186,402 485.85 41.70oc  0.30ic 16.96ic -- 24.44 0.00 --- 41.70
6.90 188,796 485.90 45240c 029ic 17.09ic -- 27.85 0.00 - 45.24
6.95 191,191 485.95 48610c 0.29ic 1691ic -- 31.40 0.00 - 48.60
7.00 193,585 486.00 51910c 0.28ic 16.52ic -- 35.11 0.00 51.91

...End
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 7

Confluence Basin 6 + Basin 7

Thursday, 10/5/2017

Hydrograph type = Combine Peak discharge = 0.737 cfs

Storm frequency = 5yrs Time to peak =

Time interval = 5 min Hyd. volume = 56,033 cuft

Inflow hyds. = 3,4 Contrib. drain. area =

Confluence Basin 6 + Basin 7

Q (cfs) Hyd. No. 7 -- 5 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 !A\ 0.70
0.60 \ 0.60
0.50 \ 0.50
0.40 \ 0.40
0.30 0.30
0.20 \_ ~~ 0.20

\
0.10 - \‘\\\\ 0.10
\_
0.00 - 0.00
0 10 20 30 40 50 60 70 90
Time (hrs)

——— Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 8
Confluence Basin 1 + Basin 6 + Basin 7
Hydrograph type = Combine Peak discharge = 13.06 cfs
Storm frequency = 5yrs Time to peak = 4.92 hrs
Time interval = 5 min Hyd. volume = 227,814 cuft
Inflow hyds. =6,7 Contrib. drain. area = 0.000 ac
Confluence Basin 1 + Basin 6 + Basin 7
Q (cfs) Hyd. No. 8 -- 5 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
=
0.00 — e 0.00
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Time (hrs)

——— Hyd No. 8 ——— Hyd No. 6 —— Hyd No. 7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 20.19 5 245 44,757 | e | e[ e Basin 7 Inflow
2 Manual 18.19 5 245 25,077 | e | mmeeee | e Basin 6 Inflow
3 |Reservoir 0.670 5 360 42,407 1 482.64 39,140 Basin 7 Routing
4  |Reservoir 0.180 5 365 22,274 2 484.61 23,329 Basin 6 Routing
5 |Manual 54.00 5 265 194520 | - | - | - Basin 1 Inflow
6 |Reservoir 13.59 5 285 194,311 5 484.65 131,267 Basin 1 Routing
7 |Combine 0.850 5 360 64,682 3.4, | - | Confluence Basin 6 + Basin 7
8 Combine 14.40 5 285 258,993 6,7 | e | - Confluence Basin 1 + Basin 6 + Basin

Sunroad Otay - 2017.10.03 - Revised per hy

dridetodgperiod: 10 Year

Thursday, 10/5 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 1
Basin 7 Inflow
Hydrograph type = Manual Peak discharge = 20.19 cfs
Storm frequency = 10 yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 44,757 cuft
Basin 7 Inflow

Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00

9.00 9.00

6.00 l 6.00

3.00 / 3.00

| \
\
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 2
Basin 6 Inflow
Hydrograph type = Manual Peak discharge = 18.19 cfs
Storm frequency = 10 yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 25,077 cuft
Basin 6 Inflow
Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 -/-// 3.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 3
Basin 7 Routing
Hydrograph type = Reservoir Peak discharge = 0.670 cfs
Storm frequency = 10 yrs Time to peak = 6.00 hrs
Time interval = 5 min Hyd. volume = 42,407 cuft
Inflow hyd. No. = 1 - Basin 7 Inflow Max. Elevation = 482.64 ft
Reservoir name = Basin7 Max. Storage = 39,140 cuft
Storage Indication method used.
Basin 7 Routing
Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 — 0.00
10 20 30 40 50 60 70 80 90
Time (hrs)

= Hyd No. 3 —— Hyd No. 1 [ITTTT] Total storage used = 39,140 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 4
Basin 6 Routing
Hydrograph type = Reservoir Peak discharge = 0.180 cfs
Storm frequency = 10 yrs Time to peak = 6.08 hrs
Time interval = 5 min Hyd. volume = 22,274 cuft
Inflow hyd. No. = 2 - Basin 6 Inflow Max. Elevation = 484.61 ft
Reservoir name = Basin 6 Max. Storage = 23,329 cuft
Storage Indication method used.
Basin 6 Routing
Q (cfs) Hyd. No. 4 - 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110
Time (hrs)

—— Hyd No. 4 —— Hyd No. 2 [ITTTT] Total storage used = 23,329 cuft



26
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 5
Basin 1 Inflow
Hydrograph type = Manual Peak discharge = 54.00 cfs
Storm frequency = 10 yrs Time to peak = 442 hrs
Time interval = 5 min Hyd. volume = 194,520 cuft
Basin 1 Inflow
Q (cfs) Hyd. No. 5 - 10 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 / 20.00
10.00 // l\ 10.00
/ \
0.00 AN 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 6

Basin 1 Routing

Hydrograph type = Reservoir Peak discharge = 13.59 cfs

Storm frequency = 10 yrs Time to peak = 4.75 hrs

Time interval = 5 min Hyd. volume = 194,311 cuft
Inflow hyd. No. = 5-Basin 1 Inflow Max. Elevation = 484.65 ft
Reservoir name = Basin 1 Max. Storage = 131,267 cuft

Storage Indication method used.

Basin 1 Routing

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
60.00 60.00
50.00 I 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 5 10 15 20 25 30 35 40 45 50 55
Time (hrs)

——— Hyd No. 6 = Hyd No. 5 [TTTTT] Total storage used = 131,267 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 7

Confluence Basin 6 + Basin 7

Thursday, 10/5/2017

Hydrograph type = Combine Peak discharge = 0.850 cfs

Storm frequency = 10 yrs Time to peak =

Time interval = 5 min Hyd. volume = 64,682 cuft

Inflow hyds. = 3,4 Contrib. drain. area =

Confluence Basin 6 + Basin 7

Q (cfs) Hyd. No. 7 - 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 \ 0.60
0.50 \ 0.50
0.40 \ 0.40
0.30 — 0.30

\\
0.20 ~ 0.20
\ \\\\
0.10 - — — 0.10
0.00 ;L 0.00
0 4

——— Hyd No. 7

3

——— Hyd No. 3

—— Hyd No. 4

90
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 8
Confluence Basin 1 + Basin 6 + Basin 7
Hydrograph type = Combine Peak discharge = 14.40 cfs
Storm frequency = 10 yrs Time to peak = 4.75 hrs
Time interval = 5 min Hyd. volume = 258,993 cuft
Inflow hyds. =6,7 Contrib. drain. area = 0.000 ac
Confluence Basin 1 + Basin 6 + Basin 7
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
Af N
D ——— —————— ey
0.00 - 0.00
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Time (hrs)

——— Hyd No. 8 ——— Hyd No. 6 —— Hyd No. 7
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 22.83 5 245 50,409 | - | | e Basin 7 Inflow
2 Manual 20.46 5 245 28,248 | e | mmeeem [ e Basin 6 Inflow
3 |Reservoir 0.760 5 360 48,059 1 482.88 43,987 Basin 7 Routing
4  |Reservoir 0.184 5 365 25,445 2 484.75 26,386 Basin 6 Routing
5 |Manual 64.60 5 260 218,880 | - | | e Basin 1 Inflow
6 |Reservoir 14.63 5 280 218,671 5 484.97 144,647 Basin 1 Routing
7 |Combine 0.945 5 360 73,505 3.4, | - | Confluence Basin 6 + Basin 7
8 Combine 15.53 5 280 292,176 6,7 | e | - Confluence Basin 1 + Basin 6 + Basin

Sunroad Otay - 2017.10.03 - Revised per hy

dridetodgperiod: 25 Year

Thursday, 10/5 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 1
Basin 7 Inflow
Hydrograph type = Manual Peak discharge = 22.83 cfs
Storm frequency = 25yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 50,409 cuft
Basin 7 Inflow

Q (cfs) Hyd. No. 1 - 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 / \ 4.00

/ \
\'
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 2
Basin 6 Inflow
Hydrograph type = Manual Peak discharge = 20.46 cfs
Storm frequency = 25yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 28,248 cuft
Basin 6 Inflow
Q (cfs) Hyd. No. 2 - 25 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 2



33
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 3
Basin 7 Routing
Hydrograph type = Reservoir Peak discharge = 0.760 cfs
Storm frequency = 25yrs Time to peak = 6.00 hrs
Time interval = 5 min Hyd. volume = 48,059 cuft
Inflow hyd. No. = 1 - Basin 7 Inflow Max. Elevation = 482.88 ft
Reservoir name = Basin7 Max. Storage = 43,987 cuft
Storage Indication method used.
Basin 7 Routing
Q (cfs) Hyd. No. 3 - 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
oo A— 000
0 10 20 30 40 50 60 70 80 90
Time (hrs)

= Hyd No. 3 —— Hyd No. 1 [ITTTT] Total storage used = 43,987 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 4
Basin 6 Routing
Hydrograph type = Reservoir Peak discharge = 0.184 cfs
Storm frequency = 25yrs Time to peak = 6.08 hrs
Time interval = 5 min Hyd. volume = 25,445 cuft
Inflow hyd. No. = 2 - Basin 6 Inflow Max. Elevation = 484.75 ft
Reservoir name = Basin 6 Max. Storage = 26,386 cuft
Storage Indication method used.
Basin 6 Routing
Q (cfs) Hyd. No. 4 - 25 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110
Time (hrs)

—— Hyd No. 4 —— Hyd No. 2 [ITTTT] Total storage used = 26,386 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 5
Basin 1 Inflow
Hydrograph type = Manual Peak discharge = 64.60 cfs
Storm frequency = 25yrs Time to peak = 4.33 hrs
Time interval = 5 min Hyd. volume = 218,880 cuft
Basin 1 Inflow
Q (cfs) Hyd. No. 5 - 25 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / L\ 10.00
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 6

Basin 1 Routing

Hydrograph type = Reservoir Peak discharge = 14.63 cfs

Storm frequency = 25yrs Time to peak = 4.67 hrs

Time interval = 5 min Hyd. volume = 218,671 cuft
Inflow hyd. No. = 5-Basin 1 Inflow Max. Elevation = 484 .97 ft
Reservoir name = Basin 1 Max. Storage = 144,647 cuft

Storage Indication method used.

Basin 1 Routing

Q (cfs) Hyd. No. 6 -- 25 Year o
70.00 o
60.00 -
50.00 -
40.00 N
30.00 -
20.00 -
10.00 \ 10.00
0.00 '||\\\\\!\WHN““““““““ \ )
0 5 10 15 20 25 30 35 40 a5 ” -
Time (hrs)

——— Hyd No. 6 = Hyd No. 5 [ITTTT] Total storage used = 144,647 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 7

Confluence Basin 6 + Basin 7

Thursday, 10/5/2017

Hydrograph type = Combine Peak discharge = 0.945 cfs

Storm frequency = 25yrs Time to peak =

Time interval = 5 min Hyd. volume = 73,505 cuft

Inflow hyds. = 3,4 Contrib. drain. area =

Confluence Basin 6 + Basin 7

Q (cfs) Hyd. No. 7 - 25 Year Q (cfs)
1.00 1.00
0.90 ’/\\ 0.90
0.80 \ 0.80
0.70 (\ \\ 0.70
0.60 \ 0.60
0.50 \\\\ 0.50
0.40 \ \\ 0.40
0.30 \ \\ 0.30
0.20 — — 0.20

\ \

0.10 - \\‘Eh\ 0.10
0.00 0.00
0 10 20 30 40 50 60 70 90

Time (hrs)

——— Hyd No. 7

——— Hyd No. 3

—— Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 8
Confluence Basin 1 + Basin 6 + Basin 7
Hydrograph type = Combine Peak discharge = 15.53 cfs
Storm frequency = 25yrs Time to peak = 4.67 hrs
Time interval = 5 min Hyd. volume = 292,176 cuft
Inflow hyds. =6,7 Contrib. drain. area = 0.000 ac
Confluence Basin 1 + Basin 6 + Basin 7
Q (cfs) Hyd. No. 8 - 25 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 HJJ‘ e . ().00
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Time (hrs)

——— Hyd No. 8 ——— Hyd No. 6 —— Hyd No. 7



Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

39

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 26.89 5 245 59,007 | - | e | e Basin 7 Inflow
2 Manual 23.88 5 245 32,964 | - | mmeeem | e Basin 6 Inflow
3 |Reservoir 1.801 5 295 56,657 1 483.08 48,327 Basin 7 Routing
4  |Reservoir 0.191 5 365 30,161 2 484.96 30,947 Basin 6 Routing
5 |Manual 76.99 5 260 254,892 | - | | e Basin 1 Inflow
6 |Reservoir 17.75 5 280 254,683 5 485.41 164,781 Basin 1 Routing
7 |Combine 1.989 5 295 86,819 3.4, | - | Confluence Basin 6 + Basin 7
8 Combine 19.55 5 280 341,502 6,7 | e | - Confluence Basin 1 + Basin 6 + Basin

Sunroad Otay - 2017.10.03 - Revised per hy

dridetadgperiod: 50 Year

Thursday, 10/5 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 1
Basin 7 Inflow
Hydrograph type = Manual Peak discharge = 26.89 cfs
Storm frequency = 50 yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 59,007 cuft
Basin 7 Inflow

Q (cfs) Hyd. No. 1 - 50 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 1 8.00

4.00 / \ 4.00

B \
\'
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)
= Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 2
Basin 6 Inflow
Hydrograph type = Manual Peak discharge = 23.88 cfs
Storm frequency = 50 yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 32,964 cuft
Basin 6 Inflow
Q (cfs) Hyd. No. 2 - 50 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 // 4.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 2



42
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 3
Basin 7 Routing
Hydrograph type = Reservoir Peak discharge = 1.801 cfs
Storm frequency = 50 yrs Time to peak = 4.92 hrs
Time interval = 5 min Hyd. volume = 56,657 cuft
Inflow hyd. No. = 1 - Basin 7 Inflow Max. Elevation = 483.08 ft
Reservoir name = Basin7 Max. Storage = 48,327 cuft
Storage Indication method used.
Basin 7 Routing
Q (cfs) Hyd. No. 3 - 50 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
oo Y —— .
0 10 20 30 40 50 60 70 80
Time (hrs)

= Hyd No. 3 —— Hyd No. 1 [ITTTT] Total storage used = 48,327 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 4
Basin 6 Routing
Hydrograph type = Reservoir Peak discharge = 0.191 cfs
Storm frequency = 50 yrs Time to peak = 6.08 hrs
Time interval = 5 min Hyd. volume = 30,161 cuft
Inflow hyd. No. = 2 - Basin 6 Inflow Max. Elevation = 484.96 ft
Reservoir name = Basin 6 Max. Storage = 30,947 cuft
Storage Indication method used.
Basin 6 Routing
Q (cfs) Hyd. No. 4 - 50 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110 120
Time (hrs)

—— Hyd No. 4 —— Hyd No. 2 [ITTTT] Total storage used = 30,947 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 5
Basin 1 Inflow
Hydrograph type = Manual Peak discharge = 76.99 cfs
Storm frequency = 50 yrs Time to peak = 4.33 hrs
Time interval = 5 min Hyd. volume = 254,892 cuft
Basin 1 Inflow
Q (cfs) Hyd. No. 5 - 50 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 / 20.00
10.00 — k\ 10.00
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 6

Basin 1 Routing

Hydrograph type = Reservoir Peak discharge = 17.75 cfs

Storm frequency = 50 yrs Time to peak = 4.67 hrs

Time interval = 5 min Hyd. volume = 254,683 cuft
Inflow hyd. No. = 5-Basin 1 Inflow Max. Elevation = 485.41 ft
Reservoir name = Basin 1 Max. Storage = 164,781 cuft

Storage Indication method used.

Basin 1 Routing

Q (cfs) Hyd. No. 6 - 50 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 Il \k 10.00
0.00 0.00
10 15 20 25 30 35 40 45
Time (hrs)

= Hyd No. 5 [ITTTT] Total storage used = 164,781 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017

Hyd. No. 7

Confluence Basin 6 + Basin 7

Hydrograph type = Combine Peak discharge = 1.989 cfs

Storm frequency = 50 yrs Time to peak = 4.92 hrs

Time interval = 5 min Hyd. volume = 86,819 cuft

Inflow hyds. = 3,4 Contrib. drain. area = 0.000 ac

Confluence Basin 6 + Basin 7

Q (cfs) Hyd. No. 7 - 50 Year Q (cfs)
2.00 | 2.00
1.00 1.00

\\
*;\
0.00 | e 000
0 10 20 30 40 50 60 70 80 )
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 8
Confluence Basin 1 + Basin 6 + Basin 7
Hydrograph type = Combine Peak discharge = 19.55 cfs
Storm frequency = 50 yrs Time to peak = 4.67 hrs
Time interval = 5 min Hyd. volume = 341,502 cuft
Inflow hyds. =6,7 Contrib. drain. area = 0.000 ac
Confluence Basin 1 + Basin 6 + Basin 7
Q (cfs) Hyd. No. 8 - 50 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 HA‘/ =_- - e 0.00
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Time (hrs)

——— Hyd No. 8 ——— Hyd No. 6 —— Hyd No. 7



Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

48

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 29.57 5 245 64,641 | - | | e Basin 7 Inflow
2 Manual 26.15 5 245 36,105 |  memem= | mmeeem [ e Basin 6 Inflow
3 |Reservoir 3.178 5 270 62,291 1 483.15 49,808 Basin 7 Routing
4  |Reservoir 0.279 5 365 33,302 2 485.09 33,796 Basin 6 Routing
5 |Manual 84.80 5 265 274,470 | - | | e Basin 1 Inflow
6 |Reservoir 26.37 5 280 274,261 5 485.62 174,363 Basin 1 Routing
7 |Combine 3.367 5 270 95,594 3.4, | - | Confluence Basin 6 + Basin 7
8 Combine 29.54 5 280 369,855 6,7 | e | - Confluence Basin 1 + Basin 6 + Basin

Sunroad Otay - 2017.10.03 - Revised per hy

dridetadgperiod: 100 Year

Thursday, 10/5 /2017
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 1
Basin 7 Inflow
Hydrograph type = Manual Peak discharge = 29.57 cfs
Storm frequency = 100 yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 64,641 cuft
Basin 7 Inflow
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 / \ 5.00
0.00 \ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)
= Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 2
Basin 6 Inflow
Hydrograph type = Manual Peak discharge = 26.15 cfs
Storm frequency = 100 yrs Time to peak = 4.08 hrs
Time interval = 5 min Hyd. volume = 36,105 cuft
Basin 6 Inflow

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 / 4.00

) “
0.00 N\ 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

——— Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 3
Basin 7 Routing
Hydrograph type = Reservoir Peak discharge = 3.178 cfs
Storm frequency = 100 yrs Time to peak = 4.50 hrs
Time interval = 5 min Hyd. volume = 62,291 cuft
Inflow hyd. No. = 1 - Basin 7 Inflow Max. Elevation = 483.15 ft
Reservoir name = Basin7 Max. Storage = 49,808 cuft
Storage Indication method used.
Basin 7 Routing
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 Em—— 0.00
0 10 20 30 40 50 60 70 80
Time (hrs)

= Hyd No. 3 —— Hyd No. 1 [ITTTT] Total storage used = 49,808 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 4
Basin 6 Routing
Hydrograph type = Reservoir Peak discharge = 0.279 cfs
Storm frequency = 100 yrs Time to peak = 6.08 hrs
Time interval = 5 min Hyd. volume = 33,302 cuft
Inflow hyd. No. = 2 - Basin 6 Inflow Max. Elevation = 485.09 ft
Reservoir name = Basin 6 Max. Storage = 33,796 cuft
Storage Indication method used.
Basin 6 Routing
Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100 110
Time (hrs)

—— Hyd No. 4 —— Hyd No. 2 [ITTTT] Total storage used = 33,796 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017

Hyd. No. 5

Basin 1 Inflow

Hydrograph type = Manual Peak discharge = 84.80 cfs

Storm frequency = 100 yrs Time to peak = 442 hrs

Time interval = 5 min Hyd. volume = 274,470 cuft

Basin 1 Inflow

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)

90.00 90.00

80.00 80.00

70.00 70.00

60.00 60.00

50.00 50.00

40.00 40.00

30.00 j/ 30.00

20.00 // 20.00

10.00 /' 10.00

0.00 /— \ 0.00

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)
= Hyd No. 5



54
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 6

Basin 1 Routing

Hydrograph type = Reservoir Peak discharge = 26.37 cfs

Storm frequency = 100 yrs Time to peak = 4.67 hrs

Time interval = 5 min Hyd. volume = 274,261 cuft
Inflow hyd. No. = 5-Basin 1 Inflow Max. Elevation = 485.62 ft
Reservoir name = Basin 1 Max. Storage = 174,363 cuft

Storage Indication method used.

Basin 1 Routing

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
90.00 90.00
80.00 I 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 - 20.00
10.00 \ 10.00
0.00 \i 0.00

0 5 10 15 20 25 30

Time (hrs)
——— Hyd No. 6 = Hyd No. 5 [ITTTT] Total storage used = 174,363 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017

Hyd. No. 7

Confluence Basin 6 + Basin 7

Hydrograph type = Combine Peak discharge = 3.367 cfs

Storm frequency = 100 yrs Time to peak = 4.50 hrs

Time interval = 5 min Hyd. volume = 95,594 cuft

Inflow hyds. = 3,4 Contrib. drain. area = 0.000 ac

Confluence Basin 6 + Basin 7

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00

1.00 1.00
N

0.00 0.00
0 10 20 30 40 50 60 70 80

Time (hrs)

——— Hyd No. 7 ——— Hyd No. 3 —— Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/5/2017
Hyd. No. 8
Confluence Basin 1 + Basin 6 + Basin 7
Hydrograph type = Combine Peak discharge = 29.54 cfs
Storm frequency = 100 yrs Time to peak = 4.67 hrs
Time interval = 5 min Hyd. volume = 369,855 cuft
Inflow hyds. =6,7 Contrib. drain. area = 0.000 ac
Confluence Basin 1 + Basin 6 + Basin 7
Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 \ 15.00
10.00 10.00
5.00 5.00
J
0.00 - 0.00
0 5 10 15 20 25 30 35 40 45 50 55
Time (hrs)

——— Hyd No. 8 ——— Hyd No. 6 —— Hyd No. 7



100 Year Emergency Spill Way

Project Description

Solve For Crest Length

Input Data

Discharge 140.52 ft3/s
Headwater Elevation 487.00 ft
Crest Elevation 486.62 ft
Tailwater Elevation 0.00 ft
Crest Surface Type Paved

Crest Breadth 1.00 ft
Results

Crest Length 194.32 ft
Headwater Height Above Crest 0.38 ft
Tailwater Height Above Crest -486.62 ft
Weir Coefficient 3.09 US
Submergence Factor 1.00
Adjusted Weir Coefficient 3.09 US
Flow Area 73.84 ft?
Velocity 1.90 ft/s
Wetted Perimeter 195.08 ft
Top Width 194.32 ft

Bentley Systems, Inc. Haestad Methods SolBtati€elritmwMaster V8i (SELECTseries 1) [08.11.01.03]
10/5/2017 2:07:55 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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INLET CALCULATIONS



Curb Inlet On Grade (Sunroad Otay Plaza.fm8) Report

Label

Curb Inlet On Grade - 1

Curb Inlet On Grade - 2

Local Depression

(in)

Gutter Width
(ft)

Intercepted Flow
(ft¥/s)

Flow Area
(ft?)

Equivalent Cross Slope

(ft/ft)

4.00

4.00

1.50

1.50

7.60

7.60

1.20

1.82

Solve For

Efficiency

Efficiency

Local Depression Width

(ft)

1.50
1.50
Gultter Cross Slope
(%)
22.22
22.22
Bypass Flow
(ft3/s)
0.00
0.00
Gutter Depression
(ft)
0.30
0.30

Length Factor

Efficiency

(%)
100.00
100.00

Discharge
(ft3/s)
7.60
7.60
Road Cross Slope

(%)
2.00
2.00

Spread

(ft)
9.87
12.64

Total Depression

(ft)
0.64
0.64

Total Interception Length

(ft)

Curb Opening Length
(ft)

14.00
12.00
Slope
(%)
2.60000
1.00000
Manning Coefficient
0.013
0.013
Depth
(ft)
0.50
0.56
Velocity
(ft/s)
6.33
417
Notes

2/14/2017 1:36:43 PM

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Curb Inlet On Grade (Sunroad Otay Plaza.fm8) Report

Equivalent Cross Slope Length Factor Total Interception Length Notes
(ft/ft) (ft)
0.28009 1.02 13.67
0.22591 1.03 11.68
Messages

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
2/14/2017 1:36:43 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Ditch Inlet On Grade (Sunroad Otay Plaza.fm8) Report

Label

Ditch Inlet On Grade - 3

Left Side Slope
(%)
0.84
Efficiency
(%)
104.24
Clogging
(%)
30.00
Wetted Perimeter
(ft)
53.57
Frontal Flow Factor
1.00
Critical Depth
(ft)
naa

Solve For
Efficiency
Right Side Slope
(%)
248
Grate Width
(ft)
28.00
Intercepted Flow
(ft®/s)
23.10
Top Width
(ft)
53.56
Side Flow Factor
0.07
Critical Slope
(ft/ft)
N NNaa3

Manning Coefficient

0.013
Bottom Width
(ft)
0.00
Grate Length
(ft)
3.00
Bypass Flow
(ft3/s)
-0.94
Velocity
(ft/s)
2.46
Grate Flow Ratio
1.05
Froude Number
10R

Slope
(%)

0.50000

Discharge
(ft3/s)

22.16

Grate Type

P-50 mm (P-1-7/8")

Flow Area
(ft?)

9.00

Splash Over Velocity

(ft/s)
8.34
Active Grate Length
(ft)
2.10
Flow Type

Siinereritical

2/14/2017 1:41:07 PM

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Ditch Inlet On Grade (Sunroad Otay Plaza.fm8) Report

Critical Depth Critical Slope Froude Number Flow Type
(ft) (ft/ft)
Specific Energy Velocity Head Depth Grate Flow Option
(ft) (ft) (ft)
0.43 0.09 0.34 Exclude None
Notes Messages

the defined range
of HEC-22's Chart

Bentley Systems, Inc. Haestad Methods SoBeiateCénoerMaster V8i (SELECTseries 1) [08.11.01.03]
2/14/2017 1:41:07 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



APPENDIXH

FEMA MAP



2 i e
{’ SRS
1= 5= ;- ” [
<t i — ER. :
5 |~ | CITY OF SAN DIEG! DEAD' - STICK="RD
=0 | L 10602957
% B . r o :
i 1_:’. J.f . AW -‘ : 3 -?. 1 lly-w L
S } G I:l 2
N o105
. Z
INDSOCK 5 % &
S T Z - GLS In]
uik [ E == : WEr = = ;
. 4 i= 7 NOINE: MAP.AREA SH N THISIPANEL IS TE
= a 3 o s WITHIN TOWNSHIP. 18;SOUTH, RANGE ESTAND
: " - " RANCHO OTAY (ESTUDILLO)ILAND!GR il
' g FLIGHTPATHIWA APPROACH RD
! ‘,..‘ e .~ é
‘ K (EAR L I O i :
- E . . (,
‘ f (T 5
- 3 ; SR
DC1410 =iy 3 :
X = 0
DCO104 o
=
' N “DC0100 s
o,
{ 5 >
4 :
05

ST NDREWS \VE

i)
j
ENIDA

35 : |

» o ‘ . -‘
> - —
i T .
- T R — -—
| JOINS PANEL 2200

6345000 FT

HARVESIT

RD

HARVESIT

rogr 1-6U0-0506-0020.

MAP SCALE 1" =500’
0 250 500 750 1,000

] FEET

~
D PANEL 2179G

FIRM

FLOOD INSURANCE RATE MAP

SAN DIEGO COUNTY,
CALIFORNIA
AND INCORPORATED AREAS

PANEL 2179 OF 2375

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
CONTAINS:

COMMUNITY NUMBER PANEL SUFFIX
CHULA VISTA, CITY OF 065021 2179 G
SAN DIEGO COUNTY 060284 2179 G
SAN DIEGO, CITY OF 060295 2179 G

BEINK

)O)

©)

II I" Notice to User: The Map Number shown below should be used
= rll when placing map orders; the Community Number shown above
Ll_ should be used on insurance applications for the subject
III community.

I—,! MAP NUMBER
06073C2179G

MAP REVISED

MAY 16, 2012

Federal Emergency Management Agency

-

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov




EXHIBIT A

EXISTING DRAINAGE EXHIBIT



LEGEND

PROJECT BOUNDARY

WATERSHED AREA BOUNDARY

DISCHARGE/POINT OF COMPLIANCE

NODE NUMBER

RUNOFF FLOW PATH

7 N
T — NG

GRAPHIC SCALE IN FEET
poc @ 0 50 100 200

 Qw=3.26 CFS I35z

Vso=2.30 FT/S

Qs0=25.74 CFS
Vso=2.04 FT/S

OTAY MESA ROAD 7
5
= \lr / :02 400 7 E 3 .
\ O /{ = —— 1.6 AC e
, Y f — : 401 Ve
= T
& 5] )
< 301 7/ |
2 Ao |
O / 200 I 101 '
5 / | !
= 3 / |
L 24.4 AC 7
> 7 2]\
< 301.5 Ve ] /
/7 I : 0
i N
1 ! :
EXISTING WATERSHED _ - /
502 536 AC R o
- - -

Qs0=17.76 CFS
Vso=1.63 FT/S | 1292

@ rocC

\SND_LDEV\095128024 — Sunroad Otay\Drainage\Exhibits\Existing Drainage Exhibit.dwg 5—22—17—2:12 PM

2
21.1 AC

SR-905

Qs0=4.94 CFS
Vso=1.45 FT/S

Kimley»Horn

K

May 2017

EXISTING DRAINAGE EXHIBIT
SUNROAD OTAY PLAZA



EXHIBIT B

PROPOSED DRAINAGE EXHIBIT



K: \SND_LDEV\095128024 — Sunroad Otay\Drainage\Exhibits\Proposed Drainage Exhibit.dwg 10—05—17—6:52 PM

LEGEND
7 N
PROJECT BOUNDARY — — — — — — — W

DRAINAGE AREA BOUNDARY — e — — — — —
DISCHARGE/POINT OF COMPLIANCE POC @ OGRAPBFgC SF&LE IN FEE;(I)O
NODE 400

RUNOFF FLOW PATH

STORM DRAIN T ——— m—

EXISTING CONTOUR

PROPOSED CONTOUR XXXX)

DRAINAGE AREA LABEL =
AREA | ackes
]
J uuuuuum._ .

OTAY MESA ROAD

—_ — — S — Py = —
— —— - — 1101, 7
— = — — BI3 S——— B11 ‘
e e ——1.04 AC. === = 1311122 === e . e =
—_— (D oA A Vavavi 7 7 7
ﬁ.

141 = : n 11408 70 BPrery]_71 I 61 = u n =60 P1 51 oot | ]! N HTRUT G, |

B 1 INan T --illlll || ) I ' 506
- == 2 = 503 i N S AN 21 )
) 2 | Mﬂ_' i ith [. ‘ AT LT T TN T LTLTLL [ L[] A 10
I[142 ' L <= . by 7 ~a h = a A
N\ | <= o \ | qra== A2 = A\
<<\ ol et - AN | 1 8 : L6.28 AC. A T m
L — . 0 a1 : : N
NS A Y572 % i\ | ; AT
NS € H s | ﬁ ﬁ 0.94 AC.
p] !\‘W < [t 4.47 AC. i\ i @D — RP 20 A
&l ‘ il o — = o] ||¢
8 \\\\O; 49D L i \ = = § L“B;J E 20 B
<ol [ BLDG.1 | A . BLDG. 2 E BLDG. 3 | L
QS [lericwe, 234,626 SQ. FT. | =15 ' SRE '
S I ’ R o \ 4 240470 SQ. FT. H 215,940 SQ. FT. &
| ' e L A7 Y [ A6 — X ===l S - — 12
U | 1500) (2.76 ac )4\ @ 7.60 AC. A =
Q [ [ i AN | N
<< A Ll =L L 1 | @ 319 AC)| - 5
) ‘ —@9> = — m c ~ 31 Vs
i L{ o Pl = i @ il A ? D 5,01 AC -
: it : )
< : i _: K <:I 5 y.d : \ \\ % <:I | Vs _7_l GRATE ﬂLET / /
| b(‘b : : 3 ; b / - :
(= = | AV = e S/ x}./ , / ; . |
| B15 ] i \ T AP St v : .
(1520 4.95 Ac, e 3 4 @ N = n BLDG. 4 -
L — \ b 18 ‘ N —
IS 2l ci) COIN N BTN 153,396 SQ. FT. ; ‘
®) Q< i 54 .Ac.] 281 = /| I\ TR 5 G '
S Sl 1= <— L]:Er N \_é‘_ 81 |] < -
(555N 6 oumieT 'mﬁ A8 j : A ez @ @ p
- STRUCTURE - | | 2.31_AC. . | . [ A4 ] | \
50 Lo LT T O A T — . N 4.20 AC. .
BASIN 1 OUTLET — 91 : CURB NLET U s{9|‘H‘H~L LU _ 2R — — :
STRUCTURE ' = = : 55 Q > GG 1 H] 7 = /
FGC 482.0 = —— 207 498 S ;
N AT10 Qso=7/77 CES 100 559 20 =,;1H,A L <~ =
Y 1.88 AC.) ' Ve&=2.24 FT/S < 43 ey I 2

RIS R YRy o e WD s s O T F TN
R R L L IR e
Ry A e L, AL

Qso=20_CkES POC
Vso=7.27 FL/S

October 2017

Klmley »Horn PROPOSED DRAINAGE EXHIBIT
SUNROAD OTAY PLAZA



&

INCORPORATED

GEOTECHNICAL
ENVIRONMENTAL
MATERIALS

UPDATE
GEOTECHNICAL INVESTIGATION

GEOCON |

SUNROAD OTAY 50
OTAY MESA ROAD
SAN DIEGO, CALIFORNIA

PREPARED FOR

COMMERCE CONSTRUCTION CORPORATION, L.P.
SAN DIEGO, CALIFORNIA

MARCH 31, 2017
PROJECT NO. 07740-42-02



GEOCON

LN
INCORPORATED A
GEOTECHNICAL m ENVIRONMENTAL m MATERIALS %

Project No. 07740-42-02
March 31, 2017

Commerce Construction Corporation, L.P.
13191 Crossroads Parkway North, 61 Floor
City of Industry, California 91746

Attention: Mr. Ali A. Zare

Subject: UPDATE GEOTECHNICAL INVESTIGATION
SUNROAD OTAY 50
OTAY MESA ROAD
SAN DIEGO, CALIFORNIA

Dear Mr. Zare:

In accordance with your authorization of our proposal No. LG-17014, dated January 10, 2017, we
have prepared this update geotechnical investigation for the subject project. The accompanying report
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UPDATE GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report summarizes the findings of our update geotechnical investigation of the proposed new
Sunroad Otay 50 project located south of Otay Mesa Road and east of Toll Road 125 Offramp in the
Otay Mesa area of San Diego, California (See Vicinity Map, Figure 1). The purpose of this study is to
update previous geotechnical investigations performed by Geocon Incorporated, to evaluate whether
the conclusions and recommendations presented in the referenced reports are relevant to the existing
conditions, and to provide additional and pertinent recommendations for site development.

The scope of the study included a review of the following geotechnical reports previously prepared
for the industrial subdivision and the current project plan:

1. Soil and Geologic Investigation for Otay Mesa Il Limited, San Diego, California, dated
April 26, 1989 revised October 13, 1989 (Project No. D-4341-J01).

2. Soil and Geologic Investigation for San Diego Mesa Center, Tract 86-1006, San Diego,
California, prepared by Geocon Incorporated, dated October 19, 1989 (Project
No. D-4435-J01).

3. Preliminary Grading Plan for Sunroad Otay 50, prepared by Kimley Horn and Associates
Incorporated, plot date February 15, 2017.

The scope of this update geotechnical investigation also included a review of readily available
geologic literature and in-house reports pertinent to the property. Reports and published literature
reviewed for this investigation are summarized in the List of References at the end of this report.

The purpose of the referenced geotechnical investigations was to evaluate the surface and subsurface
soil and geologic conditions at the site and, based on the conditions encountered, provide
recommendations pertinent to the geotechnical engineering aspects of proposed site development.
Previous subsurface exploration included 4 large-diameter borings and 15 exploratory trenches used
to estimate the thickness of the soil types (undocumented fill, topsoil, Very Old Paralic Deposits and
Otay Formation), collect samples for laboratory testing, and to roughly delineate the near-surface
geologic units. Details of the previous field investigations and the boring and trench logs are
presented in Appendix A.

Laboratory testing was performed on selected representative samples collected during the 1989
subsurface investigations. The purpose of the laboratory testing was to evaluate pertinent physical
and chemical soil properties for engineering analysis to assist in providing recommendations for site
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grading and development. Details of the laboratory testing and a summary of the test results are
presented in Appendix B.

The Geologic Map, Figure 2 (map pocket) depicts the configuration of the property, proposed
grading, existing topography and geology, and the approximate locations of exploratory excavations.
The proposed grading is based on the referenced preliminary grading plan prepared by Kimley Horn
and Associates.

Conclusions and recommendations presented herein are based on an analysis of the data obtained
from our recent geologic reconnaissance; our review of our previous studies; previous laboratory
testing; and our experience with similar soil and geologic conditions.

2. SITE AND PROJECT DESCRIPTION

The site consists of approximately 50 acres of undeveloped land located south of Otay Mesa Road
and north of Interstate 905 and west of Toll Road 125 Offramp in the Otay Mesa area of San Diego,
California. The site is a semi-rectangular parcel extending approximately 970 feet to the south from
Otay Mesa Road and approximately 2,450 feet to the west from Toll Road 125 Offramp. The project
limits are presented on the Geologic Map, Figure 2.

The site is relatively level with a southwesterly drainage gradient. Elevations vary from
approximately 520 feet Mean Sea Level (MSL) in the northeastern corner to approximately 483 feet
MSL at the central west property line. Vegetation typically consists of weeds and grasses.

Based on our review of the preliminary grading plan, we understand that proposed project will consist
of developing an industrial park containing 4 building pads with at grade parking areas, two access
streets, associated utilities and three desilting basins. We expect that the buildings will be one- to
two-story structures with concrete slab-on-grade supported on conventional continuous and isolated
spread footings. Grading to construct the building pads is expected to be relatively minor consisting
of cuts and fills of less than 20 feet. The desilting basins are planned at the west and south ends.

3. SOIL AND GEOLOGIC CONDITIONS

Three surficial soil deposits and one geologic formation exist at the site. Surficial soil consists of
undocumented fill, topsoil, and Quaternary-age Very Old Paralic Deposits (formerly Lindavista
Formation). The geologic unit is the Tertiary-age Otay Formation. Descriptions of the surficial soils
and formational units are provided in order of increasing age. The expected subsurface relationship
between the surficial soils and geologic units is presented on the Geologic Map, Figure 2, and
Geologic Cross-Sections A-A’, B-B’ and C-C’, Figure 3.
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3.1 Undocumented Fill (Qudf)

Undocumented fill exists at isolated locations in the southwest and southern portions of the site. Fill
thickness with an approximate thickness of 5 to 6 feet, consisted of loose silty, gravelly clayey sand.
The undocumented fill is unsuitable for support of settlement sensitive structures and/or
improvements and will require complete removal and recompaction.

3.2 Topsoil (unmapped)

Topsoil exists throughout the site with thicknesses of approximately 2 to 3'% feet. The topsoil, as
exposed in exploratory borings and trenches, consists of soft, dry to damp sandy clay and loose, dry,
clayey sand. The topsoil is also unsuitable for support of settlement sensitive structures and/or
improvements and will require complete removal and recompaction.

3.3 Very Old Paralic Deposits (Qvop)

Very Old Paralic Deposits (formerly Lindavista Formation) underlie the topsoil over the majority of
the site. Very Old Paralic Deposits consist of two relatively distinct layers; an upper, highly
expansive clay layer over a lower granular layer. The upper clay layer consists of approximately 4 to
17 feet of firm to very stiff clay. The clay layer is generally thicker in the northern and western
portions of the site. The lower granular layer consists of dense silty sand, sandy gravel and clayey
sand. Results of our previous laboratory testing indicate that the lower granular soils have a low to
medium expansion potential and therefore should provide adequate capping material. Cobble content
increases with depth within the sandier portions. The Very Old Paralic Deposits should provide
adequate foundation support in their present condition or as compacted fill. Highly expansive Very
Old Paralic Deposits, if exposed at finish grade, will require special remedial grading and/or
foundation design criteria, as discussed in subsequent sections.

3.4 Otay Formation (To)

The Otay Formation exists at grade in the eastern corner of the site and in the subsurface across the
site. This geologic formation consists of very dense, moist to very moist, fine- to medium-grained
silty clayey sandstone to sandy clayey siltstone. The Otay Formation exhibits low to medium
expansion characteristics and should provide suitable capping material for the proposed building
pads. The Otay Formation is suitable for the support of compacted fill and structural loads.

4.  GROUNDWATER

Perched groundwater was encountered at depths of 36 feet in Boring B-2A and at 16, 23%, and
36 feet in Boring B-2B. Groundwater or seepage was not encountered in the other exploratory
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excavations conducted on the property. Perched groundwater conditions should be expected to occur
seasonally and may affect site grading if grading operations are performed during or shortly after
rainy season. Groundwater is not expected to impact the site; however, if grading operations are
performed during the rainy season, saturated conditions and extensive moisture conditioning
operations should be expected. Proper surface drainage of irrigation water and precipitation will be
critical to future performance of project.

5. GEOLOGIC STRUCTURE

Bedding within the Very Old Paralic Deposits ranges from massive to well-developed and bedding
attitudes are typically horizontal. Geologic structure is not expected to present a constraint to the
proposed project.

6. GEOLOGIC HAZARDS

6.1 Geologic Hazard Category

The City of San Diego Seismic Safety Study, Geologic Hazards and Faults, 2008 Edition, Map
Sheets 3 and 7 define the site as Hazard Category 53: Level or Sloping Terrain, unfavorable
geologic structure, low to moderate risk.

6.2 Faulting and Seismicity

Review of the referenced geologic reports and our knowledge of the general area indicate that the site
is not underlain by active, potentially active, or inactive faulting. An active fault is defined by the
California Geological Survey (CGS) as a fault showing evidence for activity within the last
11,000 years. The site is not located within State of California Earthquake Fault Zone.

A deterministic seismic hazard analysis was performed using the computer program EZ-FRISK (Risk
Engineering, 2015), six known active faults are located within a search radius of 50 miles from the
property. We used the 2008 USGS fault database that provides several models and combinations of
fault data to evaluate the fault information. Based on this database, the nearest known active fault is
the Newport-Inglewood/Rose Canyon Fault, located approximately 11 miles west of the site and is
the dominant source of potential ground motion. Earthquakes that might occur on the Newport-
Inglewood/Rose Canyon Fault or other faults within the southern California and northern Baja
California area are potential generators of significant ground motion at the site. The estimated
deterministic maximum earthquake magnitude and peak ground acceleration for the Newport-
Inglewood/Rose Canyon Fault are 7.5 and 0.25g, respectively. Table 6.2.1 lists the estimated
maximum earthquake magnitude and peak ground acceleration for the 6 most dominant faults in
relationship to the site location. We calculated peak ground acceleration (PGA) using Boore-
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Atkinson (2008) NGA USGS 2008, Campbell-Bozorgnia (2008) NGA USGS 2008, and Chiou-
Youngs (2007) NGA USGS 2008 acceleration-attenuation relationships.

TABLE 6.2.1
DETERMINISTIC SPECTRA SITE PARAMETERS
. Maximum Peak Ground Acceleration
Distance Earthquake ;
Fault Name fromsite | "=/ qt q Boore- Campbell- Chiou-
(miles) agnituae Atkinson Bozorgnia Youngs
(Mw) 2008 (g) 2008 (g) 2007 (g)
Newport-Inglewood/Rose Canyon 11 75 0.25 0.20 0.25
Rose Canyon 11 6.9 0.21 0.18 0.20
Coronado Bank 18 7.4 0.20 0.14 0.17
Palos Verdes Connected 18 7.7 0.22 0.15 0.20
Elsinore 42 7.85 0.14 0.09 0.11
Earthquake Valley 46 6.8 0.08 0.06 0.05

A probalistic seismic hazard analysis was performed using the computer program EZ-FRISK (Risk
Engineering, 2015). EZ-FRISK operates under the assumption that the occurrence rate of earthquakes
on each mapped Quaternary fault is proportional to the faults slip rate. The program accounts for
earthquake magnitude as a function of fault rupture length, and site acceleration estimates are made
using the earthquake magnitude and distance from the site to the rupture zone. The program also
accounts for uncertainty in each of following: (1) earthquake magnitude, (2) rupture length for a
given magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given
earthquake, and (5) acceleration at the site from a given earthquake along each fault. By calculating
the expected accelerations from considered earthquake sources, the program calculates the total
average annual expected number of occurrences of site acceleration greater than a specified value.
We utilized acceleration-attenuation relationships suggested by Boore-Atkinson (2008) NGA USGS
2008, Campbell-Bozorgnia (2008) NGA USGS 2008, and Chiou-Youngs (2007) NGA USGS 2008 in
the analysis. Table 6.2.2 presents the site-specific probabilistic seismic hazard parameters including
acceleration-attenuation relationships and the probability of exceedence.
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TABLE 6.2.2
PROBABILISTIC SEISMIC HAZARD PARAMETERS

Peak Ground Acceleration

Probability of Exceedence Boore-Atkinson, Campbell-Bozorgnia, Chiou-Youngs,
2008 (g) 2008 (g) 2007 (g)
2% in a 50 Year Period 0.41 0.34 0.40
5% in a 50 Year Period 0.31 0.26 0.28
10% in a 50 Year Period 0.23 0.20 0.21

While listing peak accelerations is useful for comparison of potential effects of fault activity in a region,
other considerations are important in seismic design, including the frequency and duration of motion
and the soil conditions underlying the site. Seismic design of the structures should be evaluated in
accordance with the California Building Code (CBC) and other guidelines currently adopted by the City
of San Diego.

6.3 Landslides

No landslides were encountered at the site or mapped in an area that could impact the property.
Landslides are mapped outside and to the southwest of the site. The risk associated with landslide
hazard is low for this project.

6.4 Soil Liquefaction

Soil liquefaction occurs within relatively loose, cohesionless sands located below the permanent table
that are subjected to ground accelerations from earthquakes. Due to the anticipated depth to permanent
groundwater (=50 feet) and dense nature of the surficial soils at the site, the risk associated with
liguefaction hazard at the site is low.

6.5 Tsunamis and Seiches

The site is located approximately 10 miles east of the Pacific Ocean at an elevation of approximately
500 feet above Mean Sea Level (MSL). No large bodies of water are located upstream of the site. The
risk associated with inundation hazard due to tsunamis or seiches is low.
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7.1.2

7.1.3

7.14

7.15

7.1.6

7. CONCLUSIONS AND RECOMMENDATIONS

General

Based on our geologic reconnaissance, the site is in a similar condition to that encountered
during our previous geotechnical investigations. It is the opinion of Geocon Incorporated
that the conclusions and recommendations presented in this update report and in the
previous geotechnical investigations are valid for the proposed site development.

No soil or geologic conditions were observed that would preclude development of the
property as planned provided the recommendations of this report are followed.

Localized areas of undocumented fill with thickness on the order of 5 to 6 feet are located
at the southwest and southern portions of the Site. Topsoil underlies the majority of the site
to depths up to 3% feet. Highly expansive clays comprise the upper portions of Very Old
Paralic Deposits, extending to depths ranging from approximately 4 to 17 feet. Granular,
low- to medium-expansive Very Old Paralic Deposits underlie this clay layer. Otay
Formation is exposed beneath the topsoil in the northeast corner of the site.

The undocumented fill, topsoil, and isolated, soft portions of the Very Old Paralic Deposits
are unsuitable in their present condition for support of settlement sensitive structures and/or
surface improvements. As such, removal and recompaction of these materials will be
required. The majority of the Very Old Paralic Deposits and Otay Formation are suitable
for the support of compacted fill and structural loads.

The primary geotechnical constraint to the property is the presence of highly expansive
clayey soil. To mitigate expansive soil, removal of highly expansive soil within the upper
5 feet of pad grade and replacement with low- to medium-expansive materials or lime
treatment of the existing clay should be performed. Recommendations for both of these
options are provided herein. Foundation recommendations, pavement, and concrete slabs-
on-grade will require deeper foundations and structural sections in the event that highly
expansive soil remains within 5 feet of finish grade.

The deeper Very Old Paralic Deposits consist predominately of silty to clayey sand and
gravelly sand. This material has low to medium expansion characteristics and would be
beneficial material for use in capping of the building pads and parking areas. In order to get
sufficient quantities to cap the site, stockpiling and mining of the deeper Very Old Paralic
Deposits will be required. Alternatively, import of low-expansive soils as capping material
could be performed.
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The proposed structures can be supported on conventional shallow foundations founded in
compacted fill, Very Old Paralic Deposits, or formational materials.

Surface settlement monuments or canyon subdrains will not be necessary for the project.

Soil and Excavation Characteristics

Excavations of the in situ soils should be suitable with moderate effort using heavy-duty
grading equipment. Layers of cohesionless sand (if encountered within the Very Old
Paralic Deposits) will require special attention with respect to the stability of excavations
during trenching for utility lines. Planned excavations into the Very Old Paralic Deposits
may be difficult due to localized cemented zones, cobbles, and boulders. The presence of
cobbles and boulders could require special excavation methods. Cuts in excess of
approximately 10 to 15 feet could generate oversize rocks.

Excavation and compaction difficulties may be experienced if grading operations are
performed when clayey soils that are very wet or very dry. Extensive moisture conditioning
may be required if either case is encountered.

The soils encountered in the field investigation are considered to be expansive (expansion
index [EI] greater than 20 as defined by 2016 California Building Code (CBC)
Section 1803.5.3. Based on extensive studies performed in the area, the clayey sands and
sandy gravels of the Very Old Paralic Deposits and the sandy soils of the Otay Formation
possess low to medium expansion potential (Expansion Index <90). Existing topsoil, clayey
soil of the Very Old Paralic Deposits, and the clayey soil of the Otay Formation possess high
expansion potential. (Expansion Index >91). Table 7.2.1 presents soil classifications based on
the expansion index.

TABLE 7.2.1
SOIL CLASSIFICATION BASED ON EXPANSION INDEX
Expansion Index (El) ASTM D 4829 2016 CBC
P Expansion Classification Expansion Classification
0-20 Very Low Non-Expansive
21 -50 Low
51-90 Medium .
- Expansive
91-130 High
Greater Than 130 Very High
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We performed laboratory tests on three samples of the site materials to evaluate water-
soluble sulfate content. Results from the laboratory water-soluble sulfate content tests are
presented in Appendix B and indicate that the near-surface on-site materials at the locations
tested possess not applicable sulfate exposure to concrete structures as defined by 2016
CBC Section 1904 and ACI 318-14 Chapter 19. Table 7.2.2 presents a summary of
concrete requirements set forth by 2016 CBC Section 1904 and ACI 318. ACI guidelines
should be followed when determining the type of concrete to be used. The presence of
water-soluble sulfates is not a visually discernible characteristic; therefore, other soil
samples from the site could yield different concentrations. Additionally, over time
landscaping activities (i.e., addition of fertilizers and other soil nutrients) may affect the
concentration.

TABLE 7.2.2
REQUIREMENTS FOR CONCRETE EXPOSED
TO SULFATE-CONTAINING SOLUTIONS

Water-Soluble Maximum Minimum
Sulfate Exposure Cement Water to Compressive
. Sulfate .
Severity Class : Type Cement Ratio Strength
% by Weight . .
by Weight (psi)
Not Applicable SO 0.00-0.10 lorll -- 2,500
Moderate S1 0.10-0.20 I 0.50 4,000
Severe S2 0.20-2.00 \Y 0.45 4,500
Very Severe s3 >2.00 V + pozzolan 0.45 4,500
or slag

We performed laboratory tests on one sample of the near-surface site materials to evaluate
the corrosion potential to subsurface metal structures as part of our original geotechnical
investigation. The laboratory test results are presented in Table B-1V. The laboratory tests
were performed in accordance with California Test Method No. 643. Minimum resistivity
test results indicated a moderate corrosion potential with respect to buried metal pipes.

Geocon Incorporated does not practice in the field of corrosion engineering. Therefore, if
improvements that could be susceptible to corrosion are planned, further evaluation by a
corrosion engineer should be performed.

Temporary Excavations

Temporary excavations should be constructed in conformance with OSHA requirements.
The onsite fill soil should be considered Type B soil in accordance with OSHA
requirements. The Very Old Paralic Deposits and the Otay Formation should be considered
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Type A. In general, special shoring requirements will not be necessary if temporary
excavations are less than 3 feet high. Temporary excavation depths greater than 3 feet
should be laid back at an appropriate inclination or shored. The soils exposed in these
excavations should not become saturated or allowed to dry. Surcharge loads should not be
permitted within a distance equal to the depth of the excavation from the top of the
excavation. The top of the excavation should be a minimum of 15 feet from the edge of
existing improvements. Excavations steeper than those recommended or closer than 15 feet
from an existing surface improvement should be shored in accordance with applicable
OSHA codes and regulations.

Grading

All grading should be performed in accordance with the Recommended Grading
Specifications contained in Appendix C. Where the recommendations of this report conflict
with those of Appendix C; this section of the report takes precedence. All grading should
be observed by a representative of Geocon Incorporated to verify that the recommendations
of this report have been followed.

Prior to commencing grading, a preconstruction conference should be held at the site with
the owner and/or developer, grading contractor, civil engineer, and geotechnical engineer
in attendance. Special soil handling and/or the grading plans can be discussed at that time.

Site preparation should begin with the removal of all deleterious material and vegetation.
The depth of removal should be such that material exposed in cut areas or soils to be used
as fill are relatively free of organic matter. Material generated during stripping and/or site
demolition should be exported from the site.

Compressible surficial deposits (undocumented fill/topsoil/soft, clayey Very Old Paralic
Deposits) should be completely removed and recompacted prior to placement of additional
fill. The grading should be observed by a representative of Geocon Incorporated to evaluate
removals of the compressible surficial deposits.

Import soil, if required, should consist of granular materials with a low expansion potential
(El less than 50). Prior to importing, representative samples of proposed borrow materials
should be obtained and subjected to laboratory expansion testing to verify if the soil
conforms to the recommended expansion criteria.

The primary geotechnical constraint to the property is the presence of highly expansive soil
in the near surface. To mitigate heaving potential of expansive soil, removal of highly
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expansive soil and replacement with low- to medium-expansive materials or lime treatment
of the existing clay should be performed. Recommendations for both these options are
provided below.

Grading Option 1 — Replacement of Expansive Soils

One method of obtaining material for a low- to medium-expansive cap on the site is to mine
the deeper on-site low- to medium-expansive Very Old Paralic Deposits. Mining of the
Otay Formation at the northeast section should be considered. Based on borings and trench
excavations, the deeper Very Old Paralic Deposits consist of silty, gravelly sands with
cobble contents up to 40 percent by weight. Alternatively, removal of the clays and
replacement with imported low-expansive soil can be performed; although this option may
be cost prohibitive. Typically, dependent upon location of import materials, mining of on-
site soils is a better cost effective alternative. Trench excavations indicate that low-
expansive materials are more readily available (shallow depths) for mining at the east
section of the property.

For the mining option, we recommend that sufficient low- to medium-expansive material be
excavated to provide a minimum cap of 5 feet for building pads and hardscape parking
areas. Where dock high doors are planned, the 5-foot thickness should be with respect to
the lower elevations where the building footings will be placed. The project Civil Engineer
should determine the size, depth, and location of excavation required to generate sufficient
capping materials based on depths to low- to medium-expansive materials encountered in
the exploratory excavations. The mined area should be sized so that overexcavated highly
expansive materials can be placed back in the mined area and be covered with the
recommended thickness of low- to medium-expansive soil. The mining areas should be
selected to avoid differential fill thickness within building pads.

Overexcavations will be required in some locations to establish the compacted mat of low-
to medium-expansive materials. Where fills are planned, overexcavations should extend to
5 feet below proposed rough grades or through existing undocumented fill/topsoil,
whichever is deeper. The excavation should also extend at least 5 feet beyond the building
perimeter. The base of the overexcavation should expose competent Very Old Paralic
Deposits or Otay Formation. For footing areas at dock high walls, overexcavation depths
should be measured from the lowest adjacent grade.

The exposed ground surface following removals, overexcavation or mining should be
scarified, moisture conditioned and compacted. Fill soils may then be placed and
compacted in layers to the design finish grade elevations. All fill should be compacted to at
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least 90 percent of laboratory maximum dry density as determined by ASTM D 1557, at or
slightly above optim