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1.0 Introduction

1.1 General

Pursuant to the District 11 Consent Decree, a BMP Retrofit Pilot Program is required to
investigate the constituent removal efficiency, technical feasibility and costs of retrofitting
Caltrans facilities with selected Best Management Practices (BMPs). This report documents the
design parameters associated with the implementation of Best Management Practices for storm
water discharges from the three Caltrans District 11 PS&E sites. Siting information for each of
these locations is provided in the report entitled, “BMP Retrofit Pilot Program, Composite Siting
Study, District 11” dated May 26, 1998, by Robert Bein, William Frost & Associates. The BMP
Pilot Projects discussed in this report are two extended detention basins, and one infiltration
basin.

1.2 Objectives

The purpose of this study is to provide design criteria in support of the construction drawings of
the three BMP Retrofit Pilot Program projects. Specifically, the objectives of this report are as
follows:

» Define hydrologic criteria for the design of the BMPs.

» Develop discharges for the design conditions above.

» Define hydraulic criteria for the design of the BMPs.

» Define design parameters for each BMP.

* Provide technical calculations supporting the drainage facility designs shown on the

construction drawings.

1.3 Project Locations

Project and site reference numbers are as indicated in the program Scoping Study, dated May 22,
1998 and Status Report #1, dated March 30, 1998.

1.3.1 Project 1, Site 1: 1-15/SR-78 Extended Detention Basin

The BMP Retrofit Pilot Project at Site 1 is an extended detention basin located at the 1-15/SR-78
intersection. The basin is located in the area bounded by the I-15 north /SR-78 east connector to
the north, the 1-15 southbound mainline to the east, and the 1-15 southbound/ SR-78 east
connector to the south.

1.3.2 Project 3, Site 1: 1-5/SR-56 Extended Detention Basin

The BMP Retrofit Pilot Project at Site 2 is an extended detention basin located south of Carmel
Valley Road and west of I-5 at the I-5/SR 56 interchange. The project site is bounded by the I-5
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southbound/SR-56 westbound connector to the east, and Old Sorrento Valley Road to the west.

1.3.3 Project 3, Site 2: 1-5/La Costa Avenue

The BMP at this site is an infiltration basin located adjacent to the southbound I-5 offramp at La
Costa Avenue. The site is bounded by the La Costa Avenue offramp to the East, the Batiquitos
Lagoon to the north, La Costa Avenue to the south, and Caltrans R/W to the west.

1.4 Construction Costs

The estimated cost of construction for the three sites is $1,091,694.00. This estimate includes
$259,000 allocated for construction of the concrete lining of the 1-15/SR-78 extended detention
basin. A copy of the Engineer’s Estimate is included in Appendix E.

2.0 HYDROLOGIC CHARACTERISICS
2.1 Rainfall Characteristics

San Diego County has a Mediterranean-type climate characterized by long, dry summers and
mild winters. The average annual precipitation is about 12 inches and increases to about 18
inches in elevations above 2000 feet. Most of the precipitation occurs form November through
March, with little or no rainfall from May through October. The average rainfall depth,
calculated using the rainfall obtained from the Averaged Mass Rainfall Plotting Sheets
(Appendix A), for a 1-year, 24-hour storm is 1.5 inches.

2.2 Soil Types and Infiltration

Based on the U.S. Soil Conservation Services criteria, soils are classified into four hydrological
soil groups: A, B, C, and D, where A is the most pervious with low runoff potential (such as sand
or gravel) and D is the least pervious with high runoff potential (such as clay soils).

2.3  Methodology and Procedure

a. The County of San Diego Department of Public Works, Flood Control Division Hydrology
Manual, dated January 5, 1985 was the procedure used for hydrologic computations.

b. Hydrologic calculations were performed using the Advanced Engineering Software (AES)
Rational Method computer program for the 6-month, 1-year, and 25-year design storms.

c. Rainfall intensities were obtained from the isohyetals provided in the hydrology manual.
The 6-month and 1-year 24-hour storms were extrapolated from the 2-year, 24-hour and 6-
hour isohyetals. (See Appendix A.)

d. The unit hydrograph procedure was used to compute storm water runoff volumes. User
specified rainfall-intensity data was determined by plotting the 6-month, 1-year, and 25-
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year, 24-hour storm data on a mass rainfall plotting sheet. The data pairs were then selected
and input into the AES Small Area Unit Hydrograph Modeling computer program.

2.4  Summary of Results

The hydrology maps for all sites are located in Appendix C. The hydrology maps show the
tributary areas for drainage to the BMP Retrofit sites. Appendix A contains the result of the AES
hydrologic calculations for the sites identified in this report.

3.0 WATER QUALITY DESIGN DISCUSSION AND ASSUMPTIONS
3.1  Project 1, Site 1: 1-15/SR-78 Extended Detention Basin

The pilot is an in-line, concrete lined, extended detention basin with a tributary area that includes
mainline freeway, a collector ramp and some adjacent slope areas for a total tributary area of 13.4
acres. Concrete lining will be deleted from the contract should this element prove to be
unnecessary after further discussion with vector control and resource agencies. Inflow to the
basin occurs at a single point, the total computed 1-year, 24-hour water quality design volume is
0.91 acre-feet. Flow is discharged through a series of orifices cut into the wall of the riser outlet.
The orifices were set at two stages; the 6-month at the basin invert and the 1-year at the 6-month
water surface elevation. A summary of the orifice calculations is shown in the table below.

Storm frequency

Number of orifices

Orifice Diameter (in)

Orifice Invert (ft)

6-month

2

1.64

0

1-year

2

1.01

3.35

A debris screen (¥4” openings) protects the orifices from clogging as well as providing a 1-foot
wide, 180° clear zone flow path. The rim of the riser has been set at the 1-year, 24-hour storage
elevation. Less frequent storms will discharge through the top of the riser. An additional riser
was provided for the 25-year storm recurrence interval and to pass higher flows. The area
surrounding the basin which is disturbed during construction will be stabilized to reduce erosion
potential using a hydroseed mix as indicated in the project specifications, Design Directive
Memorandum No. 6, and page three of the planting recommendations by Martha Blane &
Associates, dated May 12, 1998. (Appendix D.)

Maintenance access is provided at the perimeter of the basin. Storm water samples will be taken
using automated equipment at both the basin inflow and outflow points. The discharge to the
basin outlets onto a grouted riprap pad, which serves to reduce the outlet velocity and spreads the
flow. The basin has a L:W ratio of 10:1.
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The basin was designed as an inline facility to capture the tributary watershed for water quality
monitoring purposes. In addition, the basin will accommodate less frequent storm events. A canal
gate at the basin invert is provided to drain the basin should clogging of the orifice occur. A 30-
foot clear zone setback to adjacent ramps and the freeway mainline was maintained adjacent to
the basin. An AC pullout was provided to access the maintenance road located at the perimeter
of the basin. Basin side slopes are 1:4. The residence time is 72-hours for the 6-month and 1-
year storm frequency. Water depths are 3.35 feet and 3.77 feet respectively.

3.1.1 Tributary Drainage Area

The location selected for the Pilot Project is an infield area bounded by existing Caltrans ramps
and freeway mainline. A storm drain system discharges to an existing depression, this depression
will be enlarged to form the proposed extended detention basin. Outflow from the current
depression discharges via an existing 30-inch storm drain system under the SR-78 eastbound/I-15
southbound connector. This existing Caltrans storm drain joins a municipal system near the
southerly Caltrans right-of-way.

The existing municipal system connection was not sized to receive additional storm flows other
than those currently draining to the proposed basin location. A detailed hydrology study would
be required to determine the improvements necessary to the system downstream of the Caltrans
right-of-way. Substantial improvements to other downstream facilities could also be necessary
as a result of this diversion. An additional study would be required to estimate the costs for such
improvements. A general principle of storm water master planning is to design the storm drain
system to carry a specified capacity of flow for a particular rainfall return period. The capacities
include future development (urbanization) for the watershed based on the area General Plan. By
re-directing flow from one storm drain system to another the original storm drain master plan
assumptions are violated. Even if excess downstream hydraulic capacity currently exists at a
particular site, future development will use this capacity per master planning precepts. Walesh
(1989) gives a good overview of the storm drain master planning process. General master
planning principles, in combination with specific design criteria (Caltrans, County of San Diego,
and local cities as appropriate) define the existing storm drain system capacity. Capacity beyond
that required by the master planning process is not provided. Further, urban areas tend to
increase in density as they urbanize, further exacerbating storm drain system capacity problems
(Walesh, 1989).

Additional drainage area within the Caltrans right-of-way could be diverted to the proposed basin
location by modifying the site to provide: 1) additional inflow piping, and 2) an upgrade to the
existing outflow piping (see Hydrology Map areas X1 and X2, Appendix C). The cost to divert
the additional runoff was estimated to be $314,400. Table 1 itemizes the costs to route an
approximate additional 16 acres (Area X1), via the existing 24-inch storm drain, to the BMP site.
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The following changes to the storm drain system (within Caltrans right-of-way) would be

required:
Table 1
Description Quantity Unit Price Total Cost
Jacking Pit 1ea $50,000 $50,000
Receiving Pit 1ea $50,000 $50,000
Jacked Pipe 225 If, 48” RCP $500 $112,500
Headwall 1ea $2500 $2,500
24” Storm Drain 470 If $100 $47,000
Contingency @ 20% | $52,400
Total $314,400

Approximately 3 acres (Area X2) of runoff from a portion of the I-15 freeway could theoretically
be re-routed to the proposed BMP basin. This would involve jacking under the southbound
travel lanes of 1-15.

3.1.2 Siting Constraints

The primary constraints on siting of the basin were to 1) maintain a 30-foot clear zone setback
from all highway and mainline freeways, 2) provide suitable maintenance ingress and egress, 3)
minimize construction costs (removal and land fill expenses) due to the use of the infield area as
a disposal site for a demolished bridge. The basin depth was also governed by the invert
elevations of the existing storm drain system. Since the inlet and outlet elevations of the existing
storm drain systems could not be changed, the basin depth relative to the existing grade was
fixed.

The site did provide sufficient space to allow a relative long, linear type layout (10:1 L:W ratio)
while still maintaining adequate setback distance from the travel ways and adjacent slope areas.
A significant portion of the existing storm drain system (about 220 feet) is being removed to
accommodate the basin.

3.2  Project 3, Site 1: 1-5/SR-56 Extended Detention Basin

The pilot project is an in-line, earthen, extended detention basin with a tributary area that
includes mainline freeway, a collector ramp and some adjacent slope areas for a total tributary
area of 5.3 acres. Inflow to the basin occurs at a single point, the total computed 1-year, 24-hour
water quality design volume is 0.32 acre-feet. Flow is discharged through a series of orifices cut
into the wall of the riser outlet. The orifices were set at two stages; the 6-month at the basin
invert and the 1-year at the 6-month water surface elevation. A summary of the orifice
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calculations is shown in the table below.

Storm frequency

Number of orifices

Orifice Diameter (in)

Orifice Invert (ft)

6-month

2

1.15

0

1-year

2

0.70

1.48

A debris screen (¥4” openings) protects the orifices from clogging as well as providing a 1-foot
wide, 180° clear zone flow path. The rim of the riser has been set at the 1-year, 24-hour storage
elevation. Less frequent storms will discharge through the top of the riser. A spillway designed
for the 25-year storm recurrence interval has been incorporated to pass higher flows. The basin
and the surrounding area which is disturbed during construction will be stabilized to reduce
erosion potential using a hydroseed mix as indicated in the project specifications, Design
Directive Memorandum No. 6, and page three of the planting recommendations by Martha Blane
& Associates, dated May 12, 1998. (Appendix D.)

Maintenance access is provided at the perimeter of the basin. Storm water samples will be taken
using automated equipment at both the basin inflow and outflow points. The discharge within
the basin outlets onto a riprap pad, which reduces the outlet velocity thereby protecting the invert
of the basin as well as dispersing the flow. Storm water from the basin discharges to an existing
riprap pad, located within an easement, at a sump adjacent to Sorrento Valley Road. The basin
side slopes are stabilized with the seed mix shown in the specifications. The basin flowpath
geometry is a L:W ratio of approximately 6:1.

The basin was designed as an online facility to capture the tributary watershed for water quality
monitoring purposes. In addition, the basin will accommodate less frequent storm events. The
site geometry requires a riprap deflection berm to prevent short circuiting the basin. A canal gate
at the basin invert is provided to drain the basin should clogging of the orifice occur. An asphalt
concrete maintenance road is located above the basin.

3.2.1 Tributary Drainage Area

The existing storm drain system captures about 5.3 acres, which is tributary to the BMP Retrofit
site. Flow discharges from the site to the rock slope protected shoulder of Old Sorrento Road.
This is an existing outflow condition. Redirecting additional flow to this site would result in
additional storm water crossing Old Sorrento Road and discharging directly into the Torrey Pines
State Reserve, an environmentally sensitive area.

3.2.2 Siting Constraints
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The site was selected as a conversion of a desilting basin constructed as a part of the new I-5/SR-
56 interchange work. The basin site is constrained by slopes, structures or right-of-way on each
boundary; however, some modifications to expand the available area were incorporated. A
portion of the site was used as a disposal area for excess earth associated with the interchange
construction. This fill was removed as a part of the design of the basin (along the easterly
boundary) and the basin was designed to complement the existing 2:1 slope (ramp embankment).
To the west, Old Sorrento Road and Caltrans right-of-way provide the boundary of the work, and
to the south, an existing 2:1 slope and the Caltrans right-of-way are a constraint. Given these
constraints, the site area was maximized for the retrofit project and neither additional tributary
area nor expansion of the size of the facility is practical.

3.3  Project 3, Site 2: 1-5/La Costa Avenue Infiltration Basin

The pilot is an off-line, infiltration basin with a tributary area that includes mainline freeway, an
off ramp and some adjacent slope areas for a total tributary area of 3.2 acres. Inflow to the basin
occurs at a single point, the total water quality design volume is 0.20 acre-feet. Flow percolates
into the ground through permeable soils. The average in-drill hole permeability rate for this site
is 2(10) ft/s (0.86 in/hr or 6.2(10*)cm/s). The depth to the seasonal high water table from
existing ground is about 8 feet. The rim of the basin has been set at the 1-year, 24-hour storage
elevation. The basin and the surrounding area which is disturbed during construction will be
stabilized to reduce erosion potential using a hydroseed mix as indicated in the project
specifications, Design Directive Memorandum No. 6, and page three of the planting
recommendations by Martha Blane & Associates, dated May 12, 1998. (Appendix D.)

Maintenance access is provided at the perimeter of the basin. Ground water samples will be
obtained at a well located downstream from the infiltration basin. The discharge to the basin
outlets onto a riprap pad. The basin side slopes are stabilized with the seed mix shown in the
specifications.

The basin was designed as an offline facility to capture the tributary watershed for water quality
monitoring purposes. The existing inlets located at the southbound edge of shoulder will be
replaced to accommodate the one-year storm water quality peak flow. The existing outflow pipes
were reconnected to the proposed inlet at the existing invert elevation. A flow restrictor plate
was used to reduce diversion of less frequent storm events. The depth of the infiltration basin
was restricted by the elevation of the ground water table. The potential existing wetland areas
and the 30-foot clear zone setback also confine the shape and location of the basin.

3.3.1 Tributary Drainage Area
The area tributary to this retrofit pilot site is 3.2 acres. The area tributary to the site in the

existing condition is about 1.5 acres. It was feasible to divert additional area to this site because
a) the diversion could be accomplished without a costly jacking operation, and b) the site
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discharges directly to the Batiquitos Lagoon, and no downstream storm drain systems are
impacted. The cost for constructing the pipe and manholes along the southbound I-5 shoulder to
direct the additional flow to the site is approximately $75,000. It is not feasible to direct any
additional flow to the site for two reasons. First, the redirection of additional flow would require
jacking of a storm drain under the La Costa Avenue offramp with the associated expense of such
an operation (estimated at about $250,000). Second, based on field observations, the flow line
elevation of the storm drain inlets along the mainline freeway are at or near the elevation of the
seasonal high ground water table. If additional runoff were diverted to the basin, the potential for
mainline flooding would be exacerbated due to an increase of the hydraulic grade line at the
basin outlet.

3.3.2 Site Constraints

The site at La Costa Avenue (west) is constrained by the existing Caltrans offramp to the east,
existing Caltrans right-of-way to the west, and jurisdictional wetland areas to the west, north and
south. The project biologist provided a preliminary review of the site and determined that
potential jurisdictional wetland areas occur directly to the south of the basin site (as evidenced by
a large depression and wetland plants established there) and directly to the west and north. A
more detailed assessment was done in the area of the basin in order to confine the construction to
non-jurisdictional area, as shown on the Hydrology Map. The area to the north begins
encroaching on the upland portion of the Batiquitos Lagoon. The area available for the
infiltration basin could be marginally expanded; however, construction begins to encroach on
two large Canary Island palm trees and the potential wetland. The relocation of the trees was
determined to be undesirable due to the additional costs. To the east, the site is constrained by
the La Costa Avenue offramp and the 30-foot clear zone setback.

40 HYDRAULIC ANALYSIS — ALL LOCATIONS
4.1  Design Criteria

Technical references include the Caltrans Highway Design Manual (Caltrans 1997), and the
Caltrans Storm Water Quality Handbook, Planning and Design Staff Guide (Caltrans 1996) and
the project Scoping Study.

4.2 Methodology and Design Procedures

a. The inlet capacity for the GMP and modified GMP inlets with debris rack cages over the
top of the inlet was calculated using “Figure 6.1-5: Circular Riser Inflow Curves”, from the
U.S. Department of Agriculture.

b. The orifice opening was calculated using the orifice equation cited in the Caltrans Storm
Water Quality Handbook, Planning and Design Staff Guide.
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c. Full pond drawdown time of 72-hours.
d. The surface area is computed from the 1-year water runoff volume.

4.3  Summary of Results

The extended detention basin risers will control the water quality inflow to achieve the desired
detention time, and discharge storm events greater than the one year water quality volume with
less attenuation. The infiltration basin has been designed as an offline device. The peak water
quality inflow will be directed to the infiltration basin, the portion of the storm with a peak
discharge in excess of the 1-year 24-hour storm will bypass the facility. Hydraulic calculations
are provided in Appendix B.
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Sr56i56m.out

L R Y T Y 2 X i L L L LT T IS

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985, 1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

Fe ke de Ak ok ok de o K ok ok gk ko ok ke e ok ok ek DESCRIPTION OF STUDY ***kkdkdkkkhkkhkkhhkhrhdkhkhik

* JN 34358 I-5/SR~56 EXTENDED DETENTION BASIN *
* 6-MONTH STORM FREQUENCY *
* AMW *

Khkkkhhhkhkhhhdh ok hd bk ko ko ko de ok kA KA I A A kA K A AR AR A AR A A hhkdk ok k ok

FILE NAME: SR56I56M.DAT
TIME/DATE OF STUDY: 10:19 5/30/1998

= e o o o - - = s o o o 0 e e ot e o S G2t e Sk . e S o i i o

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

USER SPECIFIED STORM EVENT(YEAR) = 1,00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
RAINFALL~INTENSITY ADJUSTMENT FACTOR = 1,000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY]} DATA PAIRS = 9

1) 5.000; 1.550

2) 10.000; 1.140

3) 20.000; .780

4) 30.000; . 600

5) 40.000; .500

6) 50.000; .435

7) 60.000; .385

8) 120.000; .248

9) 180.000; .188

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

dhkkkkhrhdkdhdhhkhkdhkhhhdhdhhhkkkhddhdkhhhdk bk kA ko k ok kkkhkdkhhhkhhhdkhhhdkk

FLOW PROCESS FROM NODE 1.00 TO NODE 1.01 IS CODE = 21

________________________ e . e e i 2t e 1t o . e B e e o

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
INITIAL SUBAREA FLOW-LENGTH = 1230.00

UPSTREAM ELEVATION = 50.50

DOWNSTREAM ELEVATION = 37.50

ELEVATION DIFFERENCE = 13.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 12.395

*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1,054
SUBAREA RUNOQOFF (CFS) = 1.93 ‘
TOTAL AREA(ACRES) = 2.03 TOTAL RUNOFF (CFS) = 1.93

LSRR AR AR RS RS s R s s el Y P P P R L] 3

FLOW PROCESS FROM NODE 1.01 TO NODE 2.01 IS CODE = 4
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH‘OF FLOW IN -24.0 INCH PIPE IS 2.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.9

UPSTREAM NODE ELEVATION = 32.00

Page 1



Sr56i56m.out
DOWNSTREAM NODE ELEVATION = 24.07
FLOWLENGTH (FEET) = 100.00 MANNING'S N = ,013
GIVEN PIPE DIAMETER(INCH) = 24.00- NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 1.93
TRAVEL TIME (MIN.,) = .19 TC(MIN.) = 12.58

LR AR AR AR R R AL R R R Ry L R L B R R R R g g A R Ay

FLOW PROCESS FROM NODE 2.01 TO NODE 2.01 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.) = 12.58

RAINFALL INTENSITY(INCH/HR) = 1.05

TOTAL STREAM AREA (ACRES) = 2.03

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.93

Khkkdkkhkkhdkhhhhhhhkhhdkddh ks k Ak ko khd ek hk ok khh ok Ak kkkkkk ke ko d ok kb ok 5 % o ke

FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 Is CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = ,9000
INITIAL SUBAREA FLOW-LENGTH = 1200.00

UPSTREAM ELEVATION = 50.00
DOWNSTREAM ELEVATION = 40.00
ELEVATION DIFFERENCE = 10.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 13.252
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.023
SUBAREA RUNOFF (CFS) = 2.23
TOTAL AREA(ACRES) = 2.42 TOTAL RUNOFF (CFS) = 2.23

LR R L AR A SRR R R s Y Y R S R R R R R RIS

FLOW PROCESS FROM NODE 2.01 TO NODE 2.01 IS CODE = 1

e 0 1 o 20 o e i e S . S i e e e T P e o B -

>>>>>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.) = 13.25

RAINFALL INTENSITY(INCH/HR) = 1.02

TOTAL STREAM AREA(ACRES) = 2.42

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.23
** CONFLUENCE DATA ** . <
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.93 12.58 1.047 2.03

2 2.23 13.25 1.023 2.42

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

** PEAK FLOW RATE TABLE **

STRERM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 4.10 12.58 . 1.047
2 4.11 13.25 1.023
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4.11 Tc(MIN.) = 13.25
TOTAL AREA(ACRES) = 4.45

|

KR E K KT I R I K R R KT T I A A A AR Ak ke Ak kA Ak k kA rk kA ko hhkdkh ek kdehhhkhkhdkk
FLOW PROCESS FROM NODE 2.01 TO NODE 3.00 IS CODE = 4
Page 2




Sr56i56m.out

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.5

UPSTREAM NODE ELEVATION = 24.07

DOWNSTREAM NODE ELEVATION = 21.30

FLOWLENGTH (FEET) = 110.00 MANNING'S N = .013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 4.11

TRAVEL TIME(MIN.) = .25 TC(MIN.) = 13.50

Kk kR Tk Ik AR kA kI A AR I IR A A I Ak Ak kA ok k ok k ke khk ke dkkh ke rkkdkhkhdk sk

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.014
SOIL CLASSIFICATION IS "C"
MOBILE HOME DEVELOPMENT RUNOFF COEFFICIENT = ,5500
SUBAREA AREA (ACRES) = .85 SUBAREA RUNOFF (CFS) = .47
TOTAL AREA(ACRES) = 5.30 TOTAL RUNOFF (CFS) = 4.58
TC(MIN) = 13.50

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 4.58 Tc(MIN.) = 13.50
TOTAL AREA(ACRES) = 5.30

END OF RATIONAL METHOD ANALYSIS

Page 3




Refer to Appendix B, Hydraulic Calculations, [-5/SR-56 Extended Detention Basin,
Basin Design and VVolume Cal culations for the 6 month volume calculation.



Sr56i51y.out

L R Y R iR L I I L T I L LT

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

dkkdkkkhkhhkhhhhkhhkkdkkhkhhhdhkk DESCRIPTION OF STUDY ***kkkkkkdkhkdkkdkkdkhhkhkdkhrkhhhkk

* JN 34358 I-5/SR-56 EXTENDED DETENTION BASIN *
* 1-YR STORM FREQUENCY - *
* AMW *

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

FILE NAME: SR56I51Y.DAT
TIME/DATE OF STUDY: 10: 1 5/30/1998

- - - -

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT (YEAR) = 1.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
‘SPECIFIED PERCENT ‘OF GRADIENTS (DECIMAL) TO .USE FOR FRICTION SLOPE = .95
RAINFALL~INTENSITY ADJUSTMENT FACTOR = 1. 000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY) DATA PAIRS = 9
1) 5.000; 1.950
2) 10.000; - 1.430
3) 20.000; . 960
4) 30.000; . 770
5) - 40.000; . 630
6) 50.000; .545
7) 60.000; .480
8) 120.000; .320
9) 180.000; .235
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

LEE SRR RS AR R R sl L R T T R L IR TR R R L R ROR O R v aprargrara e

FLOW PROCESS FROM NODE 1.00 TO NODE 1.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
INITIAL SUBAREA FLOW~LENGTH = 1230.00

UPSTREAM ELEVATION = 50.50
DOWNSTREAM ELEVATION = 37.50
ELEVATION DIFFERENCE = 13.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 12.395
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.317
SUBAREA RUNOFF (CFS) = 2.41
TOTAL AREA (ACRES) = 2.03 TOTAL RUNOFF (CFS) = 2.41

L R L e R T T E BT R o g R ey eu e U PGP U U
FLOW PROCESS FROM NODE 1.01 TO NODE 2.01 IS CODE = 4
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

——

DEPTH\OF FLOW IN 24.0 INCH PIPE IS 3.2 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 8.6
UPSTREAM NODE ELEVATION = 32.00
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DOWNSTREAM NODE ELEVATION = 24.07
FLOWLENGTH (FEET) = 100.00 MANNING'S N = ,013
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 2,41
TRAVEL TIME (MIN.) = .17 TC(MIN.) = 12.57

ddkdkdkdkhkdhd ko hkdkokhdddedkdrhdr ko khddrdrdedhdede ook s de ok X g gk g ok g ok ok e ek e gk ok o & ok ok e % ok o

FLOW PROCESS FROM NODE 2.01 TO NODE 2.01 IS CODE = 1

et e e o i e e e - - - 2t s T et B i e o S e o

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12,57

RAINFALL INTENSITY(INCH/HR) = 1.31

TOTAL STREAM AREA (ACRES) = 2.03

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.41

Thh kAR AR KR I NI A AT I ARk Ik Ak kA k ek ke de ek ks d ke ek ke de ko sk de e de e sk e o

FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 Is CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = , 9000
INITIAL SUBAREA FLOW-LENGTH = 1200.00.

UPSTREAM ELEVATION = 50.00
DOWNSTREAM ‘ELEVATION = 40.00
ELEVATION DIFFERENCE = 10.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 13.252
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.277
SUBAREA RUNOFF (CFS) = 2.78
TOTAL AREA(ACRES) = 2.42" -TOTAL RUNOFF (CFS) = 2.78

LR AR AR AL R Y P Y R R R R e I Iy

FLOW PROCESS FROM NODE 2.01 TO NODE 2.01 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.) = 13,25

RAINFALL INTENSITY(INCH/HR) = 1.28

TOTAL STREAM AREA (ACRES) = 2.42

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.78

** CONFLUENCE DATA **

STREAM RUNOFF Tc "~ INTENSITY AREA

NUMBER . (CFSs) (MIN.) (INCH/HOUR) (ACRE)
1 2.41 012,57 1.309 -2.03
2 2.78 13.25 1.277 2.42

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 5.12 . 12.57 1.309
2 5.13 13.25 1.277
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 5.13 Tc(MIN.) = 13.25
TOTAL AREA (ACRES) = 4.45

|

**************************************************************;*************
FLOW PROCESS FROM NODE 2.01 TO NODE 3.00 IS CODE = 4
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>>>>>CGMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< RN
>>>>>UBING USER-SPECIFIED PIPESIZE<<<<< LU
---r
DEPTH OF FLOW IN 24.0 INCH PIPE IS 6.2 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 8.0
UPSTREAM NODE ELEVATION = 24.07
DOWNSTREAM NODE ELEVATION = 21.30 :
FLOWLENGTH (FEET) = 110.00  MANNING'S N = ,013
GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 5.13
TRAVEL TIME(MIN.) = .23 TC{MIN.) = 13.48

LRSS RS AR AR A SRR IR RS R E Tl R R R R R B L R SR g g e e e R Ay

FLOW PROCESS FROM NODE 3.00 TO: NODE 3.00 IS CODE = 8

- - - 2o o o -

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

" 1 YEAR ‘RAINFALL INTENSITY(INCH/HOUR) = 1,266
S0IL CLASSIFICATION IS "C" }
MOBILE HOME DEVELOPMENT RUNOFF . COEFFICIENT = 5500
SUBAREA AREA (ACRES) = .85 _ SUBAREA RUNOFF(CFS) = .59
TOTAL AREA(ACRES) = 5.30 ' TOTAL RUNOFF(CFS) = 5.72
TC(MIN) = 13.48 :

END OF STUDY SUMMARY: <
PEAK FLOW RATE(CFS) = 5.72° Tc(MIN.) = 13.48
TOTAL AREA (ACRES) = 5.30

"END- OF RATIONAL METHOD ANALYSIS
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»************************************************************************W***

SMALL AREA UNIT HYDROGRAPH MODEL

(C). Copyright 1989-96 Advanced Engineering SOftwéfe (aes)
Ver. 6.1 Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
14725 Alton Parkway
Irvine, California 92618

RATIONAL METHOD CALIBRATION COEFFICIENT =

TOTAL CATCHMENT AREA (ACRES) = 5.30
SOIL-LOSS RATE, Fm, (INCH/HR) = .078
LOW LOSS FRACTION = . ,647

TIME OF CONCENTRATION(MIN.) = 13.48

.90

RATIONAL METHOD PEAK ‘“FLOW RATE (DEFINED BY USER)

. IS USED FOR -SMALL AREA PERK Q
USER SPECIFIED. RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2

5-MINUTE POINT ‘RAINFALL VALUE (INCHES) = .18
30-MINUTE POINT RAINFALL VALUE (INCHES) = .34
1-HOUR  POINT RAINFALL VALUE (INCHES) = .42
3-HOUR  POINT RAINFALL VALUE(INCHES) = .65
“6~HOUR - POINT RAINFALL VALUE(INCHES) = .79
24-HOUR  POINT RAINFALL VALUE (INCHES) = 1.26
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = .32
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = .23
*************************************************************************f**
TIME VOLUME Q o. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
.05 .0000 .00 Q .
.27 .0003 .03 Q .
.50 .0008 .03 Q .
.72 .0014 .03 Q .
.95 .0020 .03 @ . .
1.17 .0025 .03 Q . .
1.40 .0031 .03 @ . .
1.62 .0037 .03 0 . .
1.85 .0043 .03 Q .
2.07 .0049 .03 - Q .
2.30 .0055 .03 Q .
2.52 .0061 .03 Q .
2.74 .0067 - .03 Q .
2.97 .0073 .03 Q . .
.3.19 .0080 .03 Q . . .
3.42 .0086 .03 Q .
3.64 .0093 .04 Q .
3.87 .0099 .04 Q
4.09 .0106 .04 Q
4.32 .0112 04 Q . .
4.54 .0119 .04 Q . .
4.77 .0126 .04 0 . .
4.99 .0133 .04 Q . .
5.22 .0140 04 Q . . .
5.44 .0147 .04 Q .
5.67 .0155 .04 Q .
5.89 .0162 .04 Q .
6.11 L0169 .04 Q .
6.34 .0177 .04 Q .
6.56 | .0185 .04 Q
6.79 .0192 .04 Q
7.01 .0200 .04 Q
7,24 .0208 .04 Q
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Q . " v .
7.69 50225 .05 Q@ . . . :
7:81 .. .0233 .05° Q . . . .
B4 L0242 .05 @ . . i .
B.36. 77,0251 .05 0 . = . .
8,59 " 0260 . .0%5°Q . i . .
8.51 0269 .05 Q . » R .
9.04 . .0278 .05 @ . . . '
9.26° .0288 L0579 . ; .
9.48° . . 0298 .05.Q . . . .
9,71 .0308 05 Q- . ; . :
9.93 - ,0318 .06 .Q . . . .
10.16 . . .0328 .06 Q : . . .
10.38 .0339 .06 Q . . . .
10,61 .0350 .+06 Q " . . ;
10,83 .0361 © .06 Q . . . ‘
11,06 .0373 .06 Q . . .
‘11.28 . .0385 07 .Q . . . .
11.51 L i0397 .077:Q . . . .
11,73 .. < - .0410 .07.Q . : B
11,96 D423, 0T 09 . . . .
12,18 o L0436 0 - .07 Q . v . .
12:41 <0448 06 Q- . . . :
12,63 .- ,0460 07.Q , . . .
12.85 07,0473 .07 @ . . . .
13.08 0 0..0486 - .08 Q ; . . .
13.30°. - .0501 - o N0BQ . . . .
13.53 . 40516 - .08 .Q . . . .
13.75 L0532 .08 Q- . . : .
13.98 (,0849 0 - 010 0 Q . . . .
14,20 L0569 . 12 Qo . . . . »
14:43 - 00594 T 16 Q . . o ' g
14.65 J0625° .17 Q . . . .
14,88 0658 . .- .19 'Q . . ; .
15.10 - ,0685. 21 @ . .
15,33 0 ,0745 0 330 .0 . . .
15.585 ', 0807 34 .0 . .
15,78 . 0893 58, Qo . . .
16,00 (1053 1,140, T Q@ . . .
16.22 1967 8.70 . o . Q .
16.45 .2807 35 .Q . .
16.67 . .2864 .26 .Q¢ 3 . : .
16.90 . .2905 .18 Q . .
17.12 1.2936 0 0 415.Q . . . .
17.35 ©,2958 .09 9 . . . g
17,57 2975 - L08.Q . . . .
17.80 -~ - .2989 W07 °Q . . .
18.02 " .3002 . .07 @ . . ; . :
18,25 w3015 1 L, 07.Q . :
18,47 . .3028 07 Q@ . : .
18270 0 .3040 .06 Q . . .
18.92 L3052 06Q - . . .
18.15 3063 06 .Q . . . .
19,37 .3073. ©.05 0 . : . .
19.59 ©7.3083 <. 05 Q . o . .
19.82° ¢ 3093 .05 Q . ; . .
20,04 (3102 . .05 Q . . . .
20,27 3111 .05 Q . . . .
20,49 .3119 040 . . . .
20072 C.3127 N e . . . .
20.94 ,3135 .04 Q . . .
21,17 3143 S04 Q . . . .
21.39 S31500 L0409 . . . .
21,62 .3158 040 . . ; .
T 21.84 .3165 0470 Q . . . .
22.07 .3172 0 .04 Q. o . . ,
22:29 0 L3178 04 Q . . . . -
2252 . 3185 0 .03 .Q . . . .
22, T 3191 s Q . . . s
22.96 . 7.3197 B I <) . . . .
23.189° . 3204 .03 @ . . . .
S23,41 - .3210 .03 @ . . .
. 23.64 03215 7 - . 503 Qo . . . .
23,86 23221 0003.Q . . - .
i ol o : i Page 2
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R R e T Y Y Y 3 13 i L I L I I I LTI Y

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264-

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

dhkkhkhkhkhkddhkhkhdkhkhkhhhhkhhk DESCRIPTION OF STUDY **kdkkdkkkkkkkkdkdkdkhkhdkhkhdkk

* JN 34358 I-5/SR~56 EXTENDED DETENTION BASIN . *
* 25-YR STORM FREQUENCY ‘ *
* AMW *

Kkkkkdkkddhkhhhhdkhhhdhdhhhhhhkkdhkhkhhdkhhdkk kb ke kkhkkkkdkkkdkkhkkdehhdedk ks

FILE NAME: SR56I525.DAT
TIME/DATE OF STUDY: 10: 7 5/30/1998

e o o o e o B e - - - - o o o

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT (YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
~ SPECIFIED PERCENT OF GRADIENTS (DECIMAL) ‘TO USE FOR FRICTION SLOPE = .95
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
1) 5.000; 3.850
2) 10.000; 3.000
3) 20.000; 2.140
4) 30.000; 1.680
5) 40.000; 1.420
6) 50.000; 1.230
7) 60.000; 1.090
8) 120.000; .700
9) 180.000; .540
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: -ONLY PEAK CONFLUENCE VALUES CONSIDERED

LR AR R R R AR RS RS RS RR E R Ry R R R R R B R R R SRR R SR i a e

FLOW PROCESS FROM NODE ° 1.00 TO NODE 1,01 IS CODE = 21

----------------- - - - -

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

= o e i 2 et e e

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = 9000
INITIAL SUBAREA FLOW-LENGTH = 1230.00

UPSTREAM ELEVATION = 50.50
DOWNSTREAM ELEVATION = 37.50
ELEVATION DIFFERENCE = 13.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 12.395
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.794
SUBAREA RUNOFF(CFS) = 5.10
TOTAL AREA(ACRES) = 2.03 TOTAL RUNOFF(CFS) = 5.10

LR AR AR AR RS RS e R r R Y Y S R R R

FLOW PROCESS FROM NODE 1.01 TO NODE 2.01 Is CODE = 4
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH\OF FLOW IN 24.0 INCH PIPE IS 4.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.9

UPSTREAM NODE ELEVATION = 32,00
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DOWNSTREAM NODE ELEVATION = 24.07
FLOWLENGTH (FEET) = 100.00 MANNING'S N = ,013
GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 5.10
TRAVEL TIME (MIN.) = .14 TC(MIN.) = 12.53

LA EE R R AR R R R R R R R iR E T T L R R L L B B R g RN AU A AN A

FLOW PROCESS FROM NODE 2.01 TO NODE 2.01 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.) = 12.53

RAINFALL INTENSITY(INCH/HR) = 2.78

TOTAL STREAM AREA(ACRES) = 2.03 (

PERK FLOW RATE(CFS) AT CONFLUENCE = 5.10

dhkkkhkkhkhkddkhhhd koAb kA hkk ke hkkh kb h ko kk ke kkkhkdkkhddkhhkhrkhkrdkkkkdkkddhh

FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = ,9000
INITIAL SUBAREA FLOW-LENGTH = 1200.00

UPSTREAM ELEVATION = 50.00
DOWNSTREAM ELEVATION = 40.00
ELEVATION DIFFERENCE = 10.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 13.252
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2,720
SUBAREA RUNOFF(CFS) = 5.92
TOTAL ARER (ACRES) = 2.42 ° TOTAL RUNOFF(CFS) = 5.92

LER R AR S R R L Y Y 2R R R I T I I T I

FLOW PROCESS FROM NODE 2 01 TO NODE 2.01 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.) = 13.25

RAINFALL INTENSITY(INCH/HR) = 2.72

- TOTAL STREAM AREA{ACRES) = 2.42

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.92

** CONFLUENCE DATA **

STREAM - RUNOFF - Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 5.10 12.53 2.782 2.03
2 5.92 13.25 2.720 2.42

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

** PEAK FLOW RATE TABLE **

STREAM RUNOQFF TC INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 10.90 12.53 2.782
2 10.92 13.25 2.720
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.92 Tc(MIN.) = 13.25
TOTAL AREA (ACRES) = 4.45

|
**************************************************************f*************
FLOW PROCESS FROM NODE 2.01 TO NODE 3.00 IS CODE = 4
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1>>>>>COHPUTE PIPE?LOW TRAVELTIME TH&H SHBAkEA<<<<<'
>>>>>US!NG USER~SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9, 2 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 9.8

" UPSTREAM NODE ELEVATION =  24.07
DOWNSTREAM NODE ELEVATION =  21.30 ‘
FLOWLENGTH (FEET) = 110,00  MANNING'S N = ,013 :
GIVEN PIPE DIAMETER(INCH) =  24.00 JNUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = ~ 10.92 :
TRAVEL TIME (MIN.) = = .19  TC(MIN.) = 13 44

****‘**********}l:vi;**'ﬁ!"*t*****f*****ﬁ'**i*i**’******}*****'***t****t*****,**********‘

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 8

- 1 . . - - - o o s e s

>>>5>ADDITION crfBUsAaEA To‘uAINLINE'pznx*rzow<<<<<

25 YEAE RAINFALL INTE“SITY(INCR/HOUR) .- Z'TOt
SOIL. CLASSIFICATION I8 "C"
MOBILE ' ROME: DEVELOPMENT RUNOFT COEFFICIEN? - 55000 oo
SUBAREA AREA (ACRES) = . .85 . SUBAREA RUNOFF(CFS8) = 1,26
TOTAL AREA(ACRES) - 5.30  TOTAL RUNOFF(CF8) = 12,18
TC(MIN) = 13, 44 I " % i

" END OF STUDY SUMMARY: i ’
PEAK FLOW RATE(CFS) =  12.18  Te(MIN.) =  13.44
~ TOTAL AREA(ACRES) = 5,300 L v

'END ‘OF RATIONAL METHOD ANALYSIS
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*******i***i**\’*;;*****i**************************t*************************

: SMALL AREA UNIT HYDROGRAPH MODEL

€Y Copyright’ 1989-96 Advanced Engineering Software (aes)
Ver. 6.1 Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & ‘Associates
14725 Alton Parkway
Irvine, California 92618

RATIONAL METHOD CALIBRATION COEFFICIENT = .90
TOTAL CATCHMENT AREA (ACRES) = 5.30
SOIL-LOSS RATE, Fm, (INCH/HR) = .078
LOW LOSS FRACTION = ,647 -
TIME OF CONCENTRATION(MIN.) = 13.44
'RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR-SMALL AREA PEAK Q
" USER. SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY(YRARS) = 2
5~MINUTE 'POINT: RAINFALL VALUE(INCHES) = 31
:'30?MINUTB'EOINT?RAINEALL VALUE{INCHES) = .65
1-HOUR ' "POINT RAINFALL VALUE (INCHBES) = .86
3-HOUR . POINT RAINFALL VALUE (INCHES) = 1,36
o 6=HOUR - \POINT  RAINFALL - VALUE{INCHES) = 1.80
- 24-HOUR  ‘POINT. RAINFALL VALUE{INCHES) = 3,20
TOTAL CATCHMENT RUNOFF VOLUME (ACRE~FEET) = .71
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = .71
*&t*******b***********************&*******************t*********************
TIME VOLUME “Q 0. ’ 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
.10 . . 0004 .09 @ . .
.32 .0021 .08 Q . .
.54 .0038 .09 .Q . . . .
17 .0056 .10 Q¢ : . . .
.99 .0074 10 @ . . . .
1,22 . 0092 .10 Q . . . .
1.44 .0110 10 Q . . ;
- 1.66 .0128 - .10 Q . . .
1.89 .0146 .10 @ . . ;
2.11 .0165 .10 @ . .
2.34 .0183 .10 Q. . .
2.56 .0202° - .10 Q ¥ . . .
2.78 . 0221 .10 @ . . . .
3.01 .0240 w10 .Q . . . .
3.23 0260 W11 @ . . . \
3.46 .0279 B & R o) . . . .
3.68 0299 11 @ . . . .
3.90 .0318 .11 Q . S . . .
4.13 .0339 A1 @ . “ . ;
4.35 .0360 11 @ . . .
4.58 .0381 11 @ . . . .
4.80 .0402 L1109 . . . ,
5.02 L0423 12 @ . . .
5.25 .0444 .12 @ . .
5.47 .0466 .12 @ . .
5.70 .0488 .12 Q ‘ .
5.92 .0510 12 @ . . .
6.14 .0533- 12 Q . . .
6.37 . 0555 J12 Q . . .
6.59 | .0578 13 ¢ . .
6.82 . 0602 .13 @ . .
7.04 .0626 13 @ ,
7.26 .0650 - 13 Q
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

************************** DESCRIPTION OF STUDY ***kxkdkhkhkkkkhkkhkhhkhkhkkhhkd*

* JN 34358 I-15/SR-78 EXTENDED DETENTION BASIN *
* 6-MONTH STORM FREQUENCY *
* AMW ‘ *

Je e e de g A Je de ke ok e e ke ok ke e de e e ke ok ok o gk sk ok sk ok ok ok ok ok sk ok ke ok sk ok ok de ok 3k ok Jk k% S d Sk Sk Sk % e d o ko e ok o e e e e ok ok

FILE NAME: S78I156M.DAT
TIME/DATE OF STUDY: 10:35 5/30/1998

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = .1.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18,00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = ,95
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
1) 5.000; 1.550
2) 10.000; 1.140
3) 20.000; . 780
4) 30.000; . 600
5) 40.000; .500 '
6) 50.000;  .435
7) 60.000; .385
8) 120.000; .248
9) 180.000; .188
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

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

FLOW PROCESS FROM NODE 1.00 TO NODE 1.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C" .
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5000
INITIAL SUBAREA FLOW-LENGTH = 1800.00
UPSTREAM ELEVATION = 695.00
DOWNSTREAM ELEVATION = 652.40
ELEVATION DIFFERENCE = 42.60
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 34.384
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = .556
SUBAREA RUNOFF (CFS) = 1.19
TOTAL AREA(ACRES) = 4.29 TOTAL RUNOFF (CFS) = 1.19
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 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.) = 34.38
RAINFALL INTENSITY (INCH/HR) = .56
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TOTAL STREAM AREA (ACRES) = 4.29

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.19
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
INITIAL SUBAREA FLOW-LENGTH = 720.00
UPSTREAM ELEVATION = 670.00
DOWNSTREAM ELEVATION = 664.50
ELEVATION DIFFERENCE = 5.50
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 10.567
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.120
SUBAREA RUNOFF (CFS) = .65
TOTAL AREA (ACRES) = .65 TOTAL RUNOFF (CFS) = .65
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-FLOW PROCESS FROM NODE 2.01 TO NODE 2.02 IS CODE = 3

______ o - -~ - s e o o o o

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 6.2

UPSTREAM NODE ELEVATION = 659.40

DOWNSTREAM NODE ELEVATION = 654.00

FLOWLENGTH (FEET) = 85.00 MANNING'S N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = .65

TRAVEL TIME (MIN.) = .23 TC(MIN.) = 10.79
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FLOW PROCESS FROM NODE 2.02 TO NODE 2.02 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.111
SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
SUBAREA AREA(ACRES) = 1.16 SUBAREA RUNOFF (CFS) = 1.16
TOTAL AREA(ACRES) = 1.81 TOTAL RUNOFF (CFS) = 1.82
TC(MIN) = 10.79
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FLOW PROCESS FROM NODE 2.02 TO NODE 3.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 4.6

UPSTREAM NODE ELEVATION = 656.00

DOWNSTREAM NODE ELEVATION = 654.80

FLOWLENGTH (FEET) = 103.00 MANNING'S N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 1.82

TRAVEL TIME(MIN.) = .37 TC(MIN.) = 11.17
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FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<KL
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1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.098
SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = ,9000
SUBAREA AREA (ACRES) = 1.32 SUBAREA RUNOFF (CFS) = 1.30
TOTAL AREA(ACRES) = 3.13 TOTAL RUNOFF(CFS) = 3.12
TC(MIN) = 11.17 ’
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FLOW PROCESS FROM NODE 3.00 TO NODE 1.01 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.0

UPSTREAM NODE ELEVATION = 654.80

DOWNSTREAM NODE ELEVATION = 652.40

FLOWLENGTH (FEET) = 98.00 MANNING'S N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 3.12

TRAVEL TIME(MIN.) = .23 TC(MIN.) = 11.40
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 IS CODE = 1
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>>>>>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.) = 11,40

RAINFALL INTENSITY (INCH/HR) = 1.09

TOTAL STREAM AREA (ACRES) = 3.13

PEAK FLOW RATE(CFS) AT CONFLUENCE = o 3.12

** CONFLUENCE DATA **

. STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.19 34.38 .556 4.29
2 3.12 11.40 1.090 3.13

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 3.73 11.40 . 1,090
2 2.79 34.38 .556
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 3.73 Tc(MIN.}) = 11.40
TOTAL AREA(ACRES) = 7.42

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

FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.090
SOIL CLASSIFICATION IS "C"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA ‘AREA (ACRES) = 2.48 SUBAREA- RUNOFF (CFS) = 1.62
TOTAL AREA(ACRES) = 9.90 TOTAL RUNOFF (CFS) = 5.35
TC(MIN) = 11.40
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FLOW PROCESS FROM NODE 1.01 TO NODE 4.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.5

UPSTREAM NODE ELEVATION = 652.40

DOWNSTREAM NODE ELEVATION = 648.50

FLOWLENGTH (FEET) = 141.00 MANNING'S N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 5.35

TRAVEL TIME (MIN.) = .28 TC(MIN.) = 11.67

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

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.080
SOIL CLASSIFICATION IS "C" :

MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = ,6000

SUBAREA AREA (ACRES) = .65 SUBAREA RUNOFF (CFS) = .42
- TOTAL AREA(ACRES) = 10.55 TOTAL RUNOFF (CFS) = 5.77
TC(MIN) = 11.67
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' FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 5.9

UPSTREAM NODE ELEVATION = 648.50

DOWNSTREAM NODE ELEVATION = 644.85

FLOWLENGTH (FEET) = 369.00 MANNING'S N = ,013

- ESTIMATED PIPE DIAMETER(INCH) = 18,00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 5.77

TRAVEL TIME (MIN.) = 1.03 TC(MIN.) = 12.71
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FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.043
SOIL CLASSIFICATION IS "C"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA AREA (ACRES) = 2.87 SUBAREA RUNOFF (CFS) = 1.80
TOTAL AREA(ACRES) = 13.42 TOTAL RUNOFF(CFS) = 7.57
TC(MIN) = 12.71

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 7.57 Tc(MIN.) = 12.71
TOTAL ARERA(ACRES) = 13.42

END OF RATIONAL METHOD ANALYSIS
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*************************i**************************************************

SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-96 Advanced Engineering Software (aes)
Ver. 6.1 Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
14725 Alton Parkway
Irvine, California 92618

RATIONAL METHOD CALIBRATION COEFFICIENT = .90
TOTAL CATCHMENT AREA (ACRES) = 13.42
SOIL-LOSS RATE, Fm, (INCH/HR) = .198
LOW LOSS FRACTION = ,570
TIME OF CONCENTRATION(MIN.) = 12.71
RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR SMALL AREA PEAK Q
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2
5-MINUTE POINT RAINFALL VALUE (INCHES)
-30-MINUTE POINT RAINFALL VALUE (INCHES)

.21
.39

.17 .0103 .11
.38 .0123 .12
.60 .0144 .12
.81 .0164 .12
.02 .0185 .12
.23 .0206 .12
.44 .0227 .12
.65 .0249 .12
87 .0270 .12
.08 .0292 .13
.29 .0314 .13
50 .0337 .13
.71 .0359 .13
.93 .0382 .13
.14 .0405 .13
.35 .0429 .13
.56 .0452 .14
.77 .0476 .14
.98 .0500 .14
.20 .0525 .14
.41 ©.0550 .14
.62 .0575 .15
.83 .0601 .15
.04 .0627 .15
.26 .0653 .15
.47 .0679 .15
.68 .0706 .16
.89 .0734 .16

1-HOUR  POINT RAINFALL VALUE(INCHES) = .50
3-HOUR  POINT RAINFALL VALUE(INCHES) = .74
‘6-HOUR  ‘POINT RAINFALL VALUE(INCHES) = .95
24-HOUR ~ POINT.RAINFALL VALUE(INCHES) = 1.51
TOTAL CATCHMENT  RUNOFF VOLUME (ACRE-FEET) = .76
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = .94
LR R R R R L Y R R R R Ty
TIME VOLUME Q o 5.0 10.0 15.0 20.0
(HOURS) (AF) (CFS)
.11 .0005 .11 .
.32 .0024 .11 .
.54 .0044 .11 .
.75 .0063 .11 .
.96 .0083 .11 .

ANV UNEEAELBEWWWWWNNNRNN R
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22.78 .7429 12 1
22.99 .7451 A2 0
23.20 .7472 <12 Q
23.41 .7493 .12 0
23.63 7513 .12 0
23.84 7533 1l 'O
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 License ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

dhkdkkhkhhhkdkhhkhhkkkhhhkhkhhkhkkhtd DESCRIPTION OF STUDY *%*kdkkkkdkhdkkkhdkhdkhkhdkkdkkdhkk

* JN 34358 I-15/SR-78 EXTENDED DETENTION BASIN ) *
* 1-YR STORM FREQUENCY *
*AMW *

Khkhkkkhdhh kA kT ko h ok kA h ko hk kAT Ak ko kk ek kh ko kkkhkkhhhde ko d ko k

FILE NAME: S78I151Y.DAT
TIME/DATE OF STUDY: 10:33 5/30/1998

s e e e e e stk i . . o e -

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT (YEAR) = 1.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
‘RAINFALL~INTENSITY -ADJUSTMENT FACTOR = 1,000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
1) 5.000; 1.950
2) 10.000; 1.430
3) 20.000; .960
4) 30.000; .770
5) 40.000; .630
6) 50.000; .545
7) 60.000; .480
8) 120.000; .320
9) 180.000; .235
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

LEE SRR R RS AR Rt E R LR R TR R Rl R R R T T X R B R R R R BRI U prgeavapeape

FLOW PROCESS FROM NODE 1. 00 TO NODE 1.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5000
INITIAL SUBAREA FLOW-LENGTH = 1800.00
UPSTREAM ELEVATION = 695.00
DOWNSTREAM ELEVATION = 652.40
ELEVATION DIFFERENCE = 42.60
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 34,384
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = .709
SUBAREA RUNOFF (CFS) = 1.52
TOTAL AREA(ACRES) = 4.29 TOTAL RUNOFF (CFS) = 1.52

dekkkdkhhhkhhhhkdkkdkdd kA ko k ok ke h bk kA kA Ak ke k ke kkk k&

FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 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.) = 34.38

RAINFALL INTENSITY(INCH/HR) = .71
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TOTAL STREAM AREA (ACRES) = 4.29
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.52
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF. COEFFICIENT = ,9000
INITIAL SUBAREA FLOW-LENGTH = 720.00
UPSTREAM ELEVATION = 670.00
DOWNSTREAM ELEVATION = 664.50
ELEVATION DIFFERENCE = 5.50
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 10.567
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.403
SUBAREA RUNOFF (CFS) = .82
TOTAL AREA(ACRES) = .65 TOTAL RUNOFF (CFS) = .82
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- FLOW PROCESS FROM NODE 2.01 TO NODE 2.02 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 6.7

UPSTREAM NODE ELEVATION = 659.40

DOWNSTREAM NODE ELEVATION = 654.00

FLOWLENGTH (FEET) = 85.00 MANNING'S N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = .82

TRAVEL TIME (MIN.) = .21 TC(MIN.) = 10.78

Fhkddkkhhhhdkhkdhdhdhhdhhhk ko kA Ak ko ko kA kAR AR R A AR ARk Ak kkkok ok

FLOW PROCESS FROM NOD 2.02 TO NODE 2.02 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.393
SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
SUBAREA AREA (ACRES) = 1.16 SUBAREA RUNOFF (CFS) = 1.45
TOTAL AREA (ACRES) = 1.81 TOTAL RUNOFF (CFS) = 2.28
TC(MIN) = 10.78

kA Ak k ok hd kA Ak ko k ko k ok kR kAR Ak kA k kX kdkk ok kkk ke k

FLOW PROCESS FROM NODE 2.02 TO NODE 3.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< »
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.5 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 4.9

UPSTREAM NODE ELEVATION = 656.00

DOWNSTREAM NODE ELEVATION = 654.80

FLOWLENGTH (FEET) = 103.00 MANNING'S N = ,.013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 2.28
TRAVEL TIME(MIN.) = .35 TC(MIN.) = 11.13
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FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.377
SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
SUBAREA AREA(ACRES) = 1.32 SUBAREA RUNOFF (CFS) = 1.64
TOTAL AREA(ACRES) = 3.13 TOTAL RUNOFF (CFS) = 3.91
TC(MIN) = 11.13 '
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FLOW PROCESS FROM NODE 3.00 TO NODE 1.01 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 7.5

UPSTREAM NODE ELEVATION = 654.80

DOWNSTREAM NODE ELEVATION = 652.40

FLOWLENGTH (FEET) = 98.00 MANNING'S N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 3.91

TRAVEL TIME(MIN.) = .22 TC(MIN.) = 11.35
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 IS CODE = 1
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>>>>>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.) = 11,35

RAINFALL INTENSITY(INCH/HR) = 1.37

TOTAL STREAM AREA(ACRES) = 3.13

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.91

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 1.52 34.38 .709 4.29
2 3.91 11.35 1.367 3.13

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

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 4.70 11.35 1.367
2 3.55 34,38 .709
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE(CFS) = 4.70 Tc(MIN.) = 11.35
TOTAL AREA(ACRES) = 7.42
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.367
SOIL CLASSIFICATION IS "C"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA AREA (ACRES) = 2.48 SUBAREA RUNOFF (CFS) = 2.03
TOTAL AREA(ACRES) = 9.90 TOTAL RUNOFF(CFS) = 6.73
TC(MIN) = 11.35

|
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FLOW PROCESS FROM NODE 1.01 TO NODE 4.00 IS CODE = 3
Page 3



§78s151y.out

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.1

UPSTREAM NODE ELEVATION = 652.40

DOWNSTREAM NODE ELEVATION = 648.50

FLOWLENGTH (FEET) = 141.00 MANNING'S N = ,013"

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 6.73

TRAVEL TIME (MIN.) = .26 TC(MIN.) = 11.61

LSRR R E R L T S R R R R e T

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.355
SOIL CLASSIFICATION IS "C"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA AREA (ACRES) = .65  SUBAREA RUNOFF (CFS) = .53
" TOTAL AREA(ACRES) =  10.55 TOTAL RUNOFF(CFS) =  7.26
TC(MIN) = 11.61
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 6.3

UPSTREAM NODE ELEVATION = 648.50

DOWNSTREAM NODE ELEVATION = 644.85

FLOWLENGTH (FEET) = 369.00 MANNING'S N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBAREA (CFS) = 7.26
TRAVEL TIME(MIN.) = .98 TC(MIN.) = 12.59

B T T R R L R E R LT e,
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 8

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.308
SOIL CLASSIFICATION IS "C" )
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA AREA (ACRES) = 2.87 SUBAREA RUNOFF (CFS) = 2.25
TOTAL AREA (ACRES) = 13.42 TOTAL RUNOFF (CFS) = 9.51
TC(MIN) = 12,59

END OF STUDY SUMMARY:
PEAK FLOW RATE(CFS) = 9.51 Tc(MIN.) = 12.59
TOTAL AREA (ACRES) = 13.42

END OF RATIONAL METHOD ANALYSIS
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-96 Advanced Engineering Software (aes)
Ver. 6.1 Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
14725 Alton Parkway
Irvine, California 92618

RATIONAL METHOD CALIBRATION COEFFICIENT = .90
TOTAL CATCHMENT AREA(ACRES) =  13.42
SOIL~LOSS RATE, Fm, (INCH/HR) = .198
LOW LOSS FRACTION = ',570
TIME OF CONCENTRATION(MIN.) = 12.59
RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR SMALL AREA PEAK Q
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2
5-MINUTE POINT 'RAINFALL VALUE (INCHES) = .25
30-MINUTE POINT RAINFALL VALUE (INCHES) = .48
1-HOUR  POINT RAINFALL VALUE (INCHES) = .62
3~HOUR  POINT RAINFALL VALUE (INCHES) = .90
© 6-HOUR  POINT RAINFALL VALUE(INCHES) = 1,18
"24~HOUR  POINT RAINFALDL VALUE(INCHES) = 1.90

o o e 2 e o e 4 0 Sk o o o P S B e e T o

TOTAL CATCHMENT  RUNOFF VOLUME (ACRE~FEET) = .91
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 1.22
*********************************************ﬁ***************ﬁ**************

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0

(HOURS) (AF) (CFS)
.05 .0000 .00 Q . .
.26 .0012 .14 @ . . .
.47 .0037 .14 Q . . .
.68 .0062 .14 @ . . .
.89 .0087 .15 @ . . .

1.10 L0112 .15 @ . .

1.31 .0138 .15 Q@ .

1.52 .0164 .15 @ . .

1.73 .0190 .15 @ . .

1.94 .0216 .15 @ . .

2.15 .0243 .15 @ . .

2.36 .0270 .16 @ . .

2.57 .0297 .16 Q . .

2.78 .0324 .16 Q . .

2.99 ..0352 .16 Q .

3.20 .0380 .16 ©Q

3.41 .0408 .16 Q

3.62 .0437 17 @

3.83 .0466 17 Q .

4.04 .0495 17 @ .

4.25 .0524 17 @ .

4.46 .0554 .17 @ .

4.67 .0584 .18 @ ) .

4.88 .0615 .18 Q g .

5.09 .0646 .18 @ .

5.30 .0677 .18 @ .

5.51 .0709 .18 @ .

5.72 .0741- .19 @ . .

5.93 L0774 .19 @ .

6.14 .0807 .19 @ .

6.35 .0840 .19 Q .

6.56 .0874 .20 Q . .

6.77 .0909 .20 Q .
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7.19

7.40

7.61

7.82

8.03

8.24

8.45

8.66

8.87

9.08

9.29

9.50

9.70

9.91
10.12
10.33
10.54
10.75
10.96
11.17
11.38
11.59
11.80
12.01
12.22
12.43
12.64
12.85
13.06
13.27
13.48
13.69
13.90
14.11
14.32
14.53
14.74
14.95
15.16
15.37
15.58
15.79
16.00
16.21
16.42
16.63
16.84
17.05
17.26
17.47
17.68
17.89
18.10
18.31
18.52
18.73
18.94
19.15
19.36
19.57
19.78
19.93
20.20
20.41
20.62
20.83
21.04
21.25
21.46
21.67
21.88
22.09
22.30

.

0944

.0979
.1015
.1052
.1089
<1127
.1166
.1205
.1245
.1285
.1327
.1369
.1412
.1456
.1501
.1547
.1593
.1641
.1691

1741

.1793
.1846
.1901
.1958

e s e e

2016
2079
2148
2222

.2298
.2377
.2459
.2545
.2636
.2731
.2829
.2927
.3028
.3137
.3258
.3393
.3549
.3741
.4001
. 4450
.5871
L7124
. 7327
.7464
.7575
.7675
.7770
. 7857
.7936
.8009
.8074
.8130
.8184
.8234
.8282
.8328
.8372
.8414
.8455
.8494
.8532
.8569
.8604
.8639
.8672
.8705
.8737
.8768
.8798
. 8827

B WWE e

.20
.21
.21
.21
.22
.22
.22
.23
.23
.24
.24
.24
.25
.26

26

.27
.27
.28
.29
.29
.30
.31
.32
.33
.34

38

.42

43

.45
.46
.49
.50
.54
.56
.58
.55
.61
.65
.75
.81
.00
.21
.79
.39
.00
.45
.89
.69
.58
.58
.52
.47
.44
.41
.34
.32
.30
.28
.27
.26
.25
.24
.23
.22
.21
.21
.20
.20
.19
.19
.18
.18
.17
.17
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22.50 .8856 16 Q
22.71 .8885 16 ©Q
22.92 .8912 16 Q
23.13 .8939 15 0©
23.34 .8966 1% ©
23.55 .8992 15 Q
23.76 .9018 15 1@
23.97 .9043 .14 Q
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(¢c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 Licenseé ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

khkhkkhkhkFhhkhkdkhkhkhkdhkhhhhkk DESCRIPTION OF STUDY **%kkkkhkkhkhkhxhkhhkhkkhhdkdk

* JN 34358 I-15/SR-78 EXTENDED DETENTION BASIN *
* 25-YR STORM FREQUENCY *
* AMW *

Thkkkkh kA hh Ak hhk ke h ok ke kkh ok k ek h kA ke k ko kkhkkhkkkhkkk

FILE NAME: S78I1525.DAT
TIME/DATE OF STUDY: 10:29 5/30/1998

-~ - - -

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT(YEAR) = 25,00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
RAINFALL-INTENSITY -ADJUSTMENT FACTOR = 1,000
*USER SPECIFIED:
NUMBER OF [TIME,INTENSITY] DATA PAIRS = 9
1) 5.000; 3.850
2) 10.000; 3.000
3) 20.000; 2.140
4) 30.000; 1.680
5) 40.000; 1.420
6) 50.000; 1.230
7) 60.000; 1.090
8) 120.000; .700
9) 180.000; .540
SAN DIEGO HYDROLOGY MANUAL "C"~VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

KRk AR A IR T I AR R I I AR AR R A ATk ek ARk Ak kA kkkkkk Rk kA ko hkkkkkk ke kkkd ks

FLOW PROCESS FROM NODE 1.00 TO NODE 1.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = 5000
INITIAL SUBAREA FLOW-LENGTH = 1800.00
UPSTREAM ELEVATION = 695.00
DOWNSTREAM ELEVATION = 652.40
ELEVATION DIFFERENCE = 42.60
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 34.384
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.566
SUBAREA RUNOFF (CFS) = 3.36
TOTAL AREA (ACRES) = 4.29 TOTAL RUNOFF (CFS) = 3.36

Thdhhhhhhhhhhkhdhkdhhhdrhkrh ke ko kh bk h ko kA kA k ko k ok ok ke kkd k&

FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLﬁENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 34.38
RAINFALL INTENSITY(INCH/HR) = 1.57
Page 1
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TOTAL STREAM AREA (ACRES) = 4,29
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.36

Ak kA Ak A XA AT T h Rk kA ko kk ko h kI kAR h kA kA ko hh ko kkkkhhhhkhkkkkdhkkdk

FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = ,9000
INITIAL SUBAREA FLOW-LENGTH = 720.00
UPSTREAM ELEVATION = 670.00
DOWNSTREAM ELEVATION = 664.50
ELEVATION DIFFERENCE = 5.50
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 10.567
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,951
SUBAREA RUNOFF (CFS) = 1.73
TOTAL AREA (ACRES) = .65 TOTAL RUNOFF (CFS) = 1.73

hkkkhkhhhhhkdhkhhrrdkhhhdrxhhhkhhhhhhhhhhdhhhhhhhrhhhhkhhkkkkdhkkkkhkhkhhkkkddkdkk

-FLOW PROCESS FROM NODE 2.01 TO NODE 2.02 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
'DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.3

UPSTREAM NODE ELEVATION = 659.40

DOWNSTREAM NODE ELEVATION = 654.00

FLOWLENGTH (FEET) = 85.00 MANNING'S N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 1.73
TRAVEL TIME (MIN.) = .17 TC(MIN.) = 10.74

dkhkkhkkkkdhkdhhkhkhhhkhhhhhhkhhkhhhhkhhhhkdhhhdhhhhdhrhhh bk hkdkkhkkkkkkkrkkkhkkhhhkk

FLOW PROCESS FROM NODE 2.02 TO NODE 2.02 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,937
SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
SUBAREA AREA (ACRES) = 1.16 SUBAREA RUNOFF (CFS) = 3.07
TOTAL AREA(ACRES) = 1.81 TOTAL RUNOFF (CFS) = 4.79
TC(MIN) = 10,74
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FLOW PROCESS FROM NODE 2.02 TO NODE 3.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 6.0

UPSTREAM NODE ELEVATION = 656.00

DOWNSTREAM NODE ELEVATION = 654.80

FLOWLENGTH (FEET) = 103.00 MANNING'S N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 4.79

TRAVEL TIME(MIN.) = .28 TC(MIN.) = 11.02

dekhrkhhr kI ke hk kI ke hhk kA Ak kA kAT Ak khkkhkhkhAdkdhkhhhkkhhkkhkdkhhrkkkd

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
‘ Page 2
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25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.912
SOIL CLASSIFICATION IS "C"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9000
SUBAREA AREA (ACRES) = 1.32 SUBAREA RUNOFF (CFS) = 3.46
TOTAL AREA (ACRES) = 3.13 TOTAL RUNOFF (CFS) = 8.25
TC(MIN) = 11.02 )

Fdkhkkhdhhdkdk ke h kA Ak ko kA kA kA kA Ak kkkhkkkkkk ke k%

FLOW PROCESS FROM NODE 3.00 TO NODE 1.01 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.1

UPSTREAM NODE ELEVATION = 654.80

DOWNSTREAM NODE ELEVATION = 652.40

FLOWLENGTH (FEET) = 98.00 MANNING'S N = . .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 8.25

TRAVEL TIME (MIN.) = .18 TC(MIN.) = 11.20
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 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.) = 11,20

RAINFALL INTENSITY(INCH/HR) = 2.90

TOTAL STREAM AREA (ACRES) = 3.13

PERK FLOW RATE (CFS) AT CONFLUENCE = 8.25

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 3.36 34.38 1.566 4.29
2 8.25 11.20 2.897 3.13

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 10.07 11.20 2.897
2 7.82 34.38 1.566
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 10.07 Tc(MIN.) = 11.20
TOTAL AREA(ACRES) = 7.42
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.01 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.897
SOIL CLASSIFICATION IS "C"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = ,6000
SUBAREA AREA(ACRES) = =~ 2.48 SUBAREA RUNOFF (CFS) = 4.31
TOTAL AREA (ACRES) = 9.90 TOTAL RUNOFF (CFS) = 14.38
TC(MIN) = 11.20
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FLOW PROCESS FROM NODE 1.01 TO NODE 4.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN '18.0 INCH PIPE IS 12.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 10.8 .

UPSTREAM NODE ELEVATION = 652.40

DOWNSTREAM NODE ELEVATION = 648.50

FLOWLENGTH (FEET) = 141.00 MANNING'S N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 14.38

TRAVEL TIME (MIN.,) = .22 TC(MIN.) = 11.42

Fkkkdkdkhkhhh ko khhkhhhhkhdkkhdkkk ko hhhhhhkd ko hkkkk ok kkkkdh ko k ko kdek ko k ko k ok ko

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.878
SOIL CLASSIFICATION IS "C"
MULTI~UNITS DEVELOPMENT RUNOFF COEFFICIENT = .6000
SUBAREA AREA(ACRES) = .65 SUBAREA RUNOFF (CFS) = 1.12
TOTAL AREA(ACRES) = 10.55 TOTAL RUNOFF (CFS) = 15.50
TC(MIN) = 11.42

Ihkkkkhhhdhh kA khh ko hk sk ke k kA kA ko ko khkkhhkkhkkhkdekkdkekhkkhkrhkhhdkkhhkdkdkhkddhd

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW-TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 7.6

UPSTREAM NODE ELEVATION = 648.50

DOWNSTREAM NODE ELEVATION = 644.85

FLOWLENGTH (FEET) = 369.00 MANNING'S N = ,013

ESTIMATED PIPE DIAMETER (INCH) = -24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 15.50

TRAVEL TIME(MIN,) = .81 TC(MIN.) = 12.23

LR R AR R R T R R s R e Y R R R I I I T T I

FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.808
SOIL CLASSIFICATION IS "C"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = ,6000
SUBAREA AREA(ACRES) = - 2.87 SUBAREA RUNOFF (CFS) = 4.84
TOTAL AREA (ACRES) = 13.42 TOTAL RUNOFF(CFS) = 20.34
TC(MIN) = 12,23

END OF STUDY SUMMARY:
PERK FLOW RATE (CFS) = 20.34 Tc(MIN.) = 12.23
TOTAL AREA(ACRES) = 13.42

END OF RATIONAL METHOD ANALYSIS
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyzight 1989-96 Advanced Engineering Softw;re (aes)
Ver. 6.1 Release Date: 01/01/96 License ID 1264

Analysis prepared by:

Robert Bein, William Frost & Associates
14725 Alton Parkway
Irvine, California 92618

RATIONAL METHOD CALIBRATION COEFFICIENT = .90
TOTAL CATCHMENT AREA(ACRES) =  13.42
‘SOIL~LOSS RATE, Fm, (INCH/HR) = = .198
LOW LOSS FRACTION = .570
TIME OF CONCENTRATION (MIN.) = 12.23
RATIONAL METHOD PEAK FLOW RATE (DEFINED BY USER)
IS USED FOR SMALL AREA PEAK Q , :
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 2
5-MINUTE POINT RAINFALL VALUE (INCHES) = .39
30-MINUTE POINT RAINFALL VALUE(INCHES) = .85
1~-HOUR ~ POINT RAINFALL VALUE (INCHES) = 1.17
.~ 3-HOUR  POINT RAINFALL VALUE (INCHES) = 1.93
16-HOUR  POINT RAINFALL VALUE (INCHES) = 2.60
24-HOUR  'POINT RAINFALL VALUE(INCHES) = . 4.80

- - - -

. 2 1 o e 1 -

TOTAL CATCHMENT  RUNOFF VOLUME (ACRE~FEET) = 2.32
TOTAL CATCHMENT SOIL~LOSS VOLUME (ACRE-FEET) = 3.05
*********************************t*************i****************************
TIME VOLUME Q 0. ) 5.0 . 10.0 15.0 20.0
(HOURS) (AF) (CFS)

.10 , 0000 .00 @ .

.30 .0039 .46 Q .

.51 .0117 .46 Q . .

.71 .0196 .47 Q .

.92 .0275 .47 Q . . .
1.12 . 0355 .48 Q . .
1.32 .0435 .48 Q . . .
1.53 .0516 .48 Q . .
1.73 .0598 .49 @ .

1.94 .0680 .49 Q .

2.14 .0763 - .49 Q . . .

2.34 .0846 .50 Q . .

2.55 .0931 .50 .Q .

2.7 . .1016 .51- .Q .
. 2.95 L1101 .51 .Q

3.16 .1188 .52 .0

3.36 .1275 .52 .Q

3.57 .1363 .53 .Q

3.77 .1452 .53 .qQ.

3.97 L1542 .54 .Q .

4.18 .1632 .54 .Q .

4.38 .1723 .55 .Q . .

4.59 .1816 .55 .Q . )

4.79 .1909 .56 .Q .

4.99 .2003 .56 .Q . . .

5.20 .2098 .57 .Q .

5.40 .2194 .57 .Q . .

5.60 .2291 .58 .Q . .

5.81 .2389 .58 .Q . .

6.01 .2488 .59 .Q . .

6.22 .2588 .60 .Q . .

6.42 .2690 .61 .Q . .

6.62 .2792 .61 .Q .
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4.44
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21.81 2.2193 55 .Q
22.11 2.2285 .54 .Q
22.32 2,2375 53 JQ
22.52 2.24064 52 .0
22.73 2.2551 51 4@
22..93 2.2637 30 Q
23,13 2ol 21 50 ©Q
23.34 2.2804 48 0
23.54 2.2886 48 Q
23.75 2.2966 47 Q
23,95 2.3046 47 Q
a
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A Release Date: 01/01/96 . License ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

dkhkkdkkkkkkdkkhhkhhhkddhdkdhhrdhk DESCRIPTION OF STUDY **kkkkkhkdkhkkhkhkrkhkdhhkhhhhkk

* JN 34358 I-5/LA COSTA AVE INFILTRATION BASIN *
* 1-YR STORM FREQUENCY *
*AMW *

hkkkkhdhhhhkhhkhhhhhhkhhhkhkhhhk kA kA hdekk kA ek kk ke kkkhkkkkhkkkk ok hk ok ke k

FILE NAME: ISLClY.DAT
TIME/DATE OF STUDY: 10:42 5/30/1998

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT (YEAR) = 1.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1,000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = ¢
1) 5.000; 1.950
2) 10.000; 1.430
3) 20.000; . 960
4) 30.000; .770
5) 40.000; . 630
6) 50.000; .545
7) 60.000; .480
8) 120.000; .320
9) 180.000; .235
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

LRSS R AR SRR R S Y R R AR R R EIII

FLOW PROCESS FROM NODE 1.00 TO NODE 1.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "B"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
INITIAL SUBAREA FLOW-LENGTH = 460.00

UPSTREAM ELEVATION = 21.50
DOWNSTREAM ELEVATION = 16.10
ELEVATION DIFFERENCE = 5.40

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 9.149
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.518
SUBAREA RUNOFF (CFS) = .81
TOTAL AREA(ACRES) = .63 TOTAL RUNOFF(CFS) = .81

Kddkkhdhdhhhkk ok k kA AN ARk Ak kb ke ko kA Ak kA kX Ak kkkkkkkkx

FLOW PROCESS FROM NODE 1.01 TO NODE 1.02 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 2.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 3.7

UPSTREAM NODE ELEVATION = 13.10

DOWNSTREAM NODE ELEVATION = 8.40

FLOWLENGTH (FEET) = 350.00 MANNING'S N = .013
Page 1



: ISlcly.out
‘GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = .81

TRAVEL TIME(MIN.) = 1.57 TC(MIN.) = 10.72

Khkkk ko ke kR Ik kA Rk hkk ke kA hkhhk ok ko h bk hkdk ko hdkddkdk ke kg k% sk ok ok &

FLOW PROCESS FROM NODE 1.02 TO NODE 1.02 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) = 1.40

TOTAL STREAM AREA(ACRES) = .63

PEAK FLOW RATE(CFS) AT CONFLUENCE = .81

LR AR AR SR R R L R R R R R R R R R R T L T g urur i,

FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 IS CODE = 21

e e o Ot i S S O e i o O S A e 4t s e e S O S ot o o -

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

SOIL CLASSIFICATION IS "B"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = ,4500
INITIAL SUBAREA FLOW-LENGTH = 820.00

UPSTREAM ELEVATION = 21.50
DOWNSTREAM ELEVATION = 15.00
ELEVATION DIFFERENCE = 6.50

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) =  36.201
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = .683
SUBAREA RUNOFF (CFS) = .18
TOTAL AREA(ACRES) = .59 TOTAL RUNOFF(CFS) = .18

LR R AR R R R R R R R Y R R R I I T T ™

FLOW PROCESS FROM NODE 2.01 TO NODE 1.02 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 1.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 3.7

UPSTREAM NODE ELEVATION = 12.00

DOWNSTREAM NODE ELEVATION = 8.40

FLOWLENGTH (FEET) = 70.00 MANNING'S N = ,013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = .18

TRAVEL TIME(MIN.) = .32 TC(MIN.) = 36.52

LA E R R RS L AR R A AR SR ARSI E ey gl T R R R R R R R R R U SRR (g iR AR

FLOW PROCESS FROM NODE 1.02 TO NODE 1.02 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.) = 36.52

RAINFALL INTENSITY (INCH/HR) = .68

TOTAL STREAM AREA (ACRES) = .59

PEAK FLOW RATE(CFS) AT CONFLUENCE = .18

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 .81 10.72 1.396 .63
2 .18 36.52 .679 .59

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
Page 2
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 .90 10.72 1.396
2 .58 36.52 .679
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = .90 Tc(MIN.) = 10.72
TOTAL AREA (ACRES) = 1.22

hkdkdkhhhhkhdhkdkddhhhhrkhk bk ko h ek ko kA Ak k kA Ak Ak k kA kkkkhkkk

FLOW PROCESS FROM NODE 1.02 TO NODE 1.02 IS CODE = 8

- - - - - o o S i

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

1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.396
SOIL CLASSIFICATION IS "B"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA (ACRES) = .51 SUBAREA RUNOFF (CFS) = .61
TOTAL AREA (ACRES) = 1.73 TOTAL RUNOFF (CFS) = 1.51
TC(MIN) = 10.72

Thhkdhkkkhhkhhkkrhhhhdhhhhkhhhhhhkhr kb h kA r bk hkdhkhkkkhkkkkk ks hkdhhkkr kA hhhkhrkkhkk

FLOW PROCESS FROM NODE 1.02 TO NODE 1.03 IS:-CODE = 4

e o o o e - - - s e e e e o i

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 2.9

UPSTREAM NODE ELEVATION = 8.40

DOWNSTREAM NODE ELEVATION = 6.10

FLOWLENGTH (FEET) = 565.00 MANNING'S N = ,013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 1.51

TRAVEL TIME(MIN.) = 3.23 TC(MIN.) = 13.95

KrkK IR I KA IR IR Ak h A h ARk hkdhkd kbbb hh ko h ke hk ok kkkkkkkkkkkhkkkkhhd

FLOW PROCESS FROM NODE ~1.03 TO NODE 1.03 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.) = 13.95

RAINFALL INTENSITY(INCH/HR) = 1.24

TOTAL STREAM AREA(ACRES) = 1.73

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.51

Thkkhhhhkhhdhhhhkkhhhhhhkhhhhhkhkhhhkhhkhdhhkhhhkhdhdhhhkhhhhhhhhhhhhrkkdrhhkkhhkkrhhhdx

FLOW PROCESS FROM NODE 3.00 TO NODE 3.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "B"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
INITIAL SUBAREA FLOW-LENGTH = 580.00

UPSTREAM ELEVATION = 15.00
DOWNSTREAM ELEVATION = 12.40
ELEVATION DIFFERENCE = 2.60

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 14.160
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
1 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.234
SUBAREA RUNOFF(CFS) = 1.55
TOTAL AREA (ACRES) = 1.48 TOTAL RUNOFF(CFS) = 1.55

Page 3
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dkkkkkhkhkhhhhkdhkhkhhdhkkkh bk krk ko kkdhk ko hk kA kA Ak Ak kh kb kb ok kk kA hhkhxkx

FLOW PROCESS FROM NODE 3.01 TO NODE 1.03 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN ' 18.0 INCH PIPE IS 3.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.5

UPSTREAM NODE ELEVATION = 9.10

DOWNSTREAM NODE ELEVATION = 6.10

FLOWLENGTH (FEET) = 57.40 MANNING'S N = .013

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 1.55

TRAVEL TIME (MIN.) = .13 TC(MIN.) = 14.29

dkkkAkhhhkhkdkhhhhhhhhkhhhhhhhhhdhhhhdkhhhhhk ko kkhhkhk kA kkkhkdhhdhdkhkkhkdkkhkdkdhkk

FLOW PROCESS FROM NODE 1.03 TO NODE 1.03 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.) = 14.29

RAINFALL INTENSITY (INCH/HR) = 1.23

TOTAL STREAM AREA (ACRES) = 1.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.55

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.51 13.95 1.244 1.73
2 1.55° 14.29 1.228 1.48

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 3.04 13.95 1.244
2 3.04 14.29 1.228
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.04 Tc(MIN.) = 14.29
TOTAL AREA(ACRES) = 3.21

Fhhkhhkhkhhhhkd kAl kA kAT A AR I AR A AT AT I A A Ik kA Ak khkkk

FLOW PROCESS FROM NODE 1.03 TO NODE 1.04 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 3.5

UPSTREAM NODE ELEVATION = 6.10

DOWNSTREAM NODE ELEVATION = 5.58

FLOWLENGTH (FEET) = 140.00 MANNING'S N = .013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBAREA(CFS) = 3.04

TRAVEL TIME(MIN.) = .67 TC(MIN.) = 14.96

END OF STUDY SUMMARY:

PEAK FLOW RATE(CFS) = 3.04 Tc(MIN.) = 14.96
TOTAL AREA (ACRES) = 3.21

END OF RATIONAL METHOD ANALYSIS
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(ey. capyriqht 1989~96 Advanced Enqiaoerinq 80£tware (aes)
U7 Ver, 6,1 Release Date: 01/01/96 License ID 1264

Analysis prepared by: i

Robert Bein, William Frust & Associatea

14725 Alton Parkway
Irvina, Calitornia 92618

RATIONAL METHOD can:hnxwtou comrr:crznr = ,90
TOTAL CATCHMENT AREA(ACRES) = ~ 3,21
. SOIL~LOSS ‘RATE, Fm, (INCH/HR) = (081
LOW z.css mcrm -, 621 R o
TION (MIN.) = 14,96 5
PEAK FLOW RATE (DEFINED BY uszn)
I8 UBEB !QR SMRLL ARBA PEAK Q-
USER srzcxrzmn RATNFALL VALUES ARE USED
_mrum FREQUENCY (YEARS) = 2

.30

TE POINT. RAINFATL: VALUE(I“CHES) -
’E ?OINW EAINFAL& VALUR(INCHES) = .49
- .59
) - 0,78
i R IBT RAI“?ALL VALUE(INCHES)'- .94
Zd-ﬂéﬂﬁ Pﬁ!ﬂ? KEIN!ALt“ - - 1.34

L VALUS {1HCNES)

‘*************f************kﬁ******#***#***ﬁ;;

~ TOTAL CATCHMENT RUNéF?"VOLUME(ACRE~FEET) =
TOTAL CATCHMENT. S0IL~LOSS VOLUME (ACRE-FEET) =

.20

.16

*************i&*********i*****************i*i****ﬁ******ﬁ******i************

TIME VOLUME " Q@ 0. . * 2.5 - 5,0 7.5 10.0
. (HOURS) (AF) - (CFS) e
.04 L0000 . ..00 . Q . . .
.29 .0002 .02 Q- . . . :
84 .0005 .02 Q . . ; .
.79 .0008 .02 Q . . . .
1.04 L0011 - .02 @ . . . .
1.29 L0015 .02 Q . . . .
1.54 . ,0018- - .02 Q . . . .
1.79 .0022° - .02 Q . . . .
2.04 .0025 .02 @ . . .
2.29 0029 02 Q . . ;
2.54" .0032 .02 Q . . : .
2.79 .0036 . .02 Q . . . .
3.03 .0040 .02 Q . . . .
3,28 0043 - .02 -Q . . . .
3.53 . .0047i- . .02 Q. . - .
3.78 .0051 ' .02 @ . . . .
4.03 . .00S5 S .02 . Q . . . .
4.28 .0059 .02 Q . . . .
4.53 .0063 - .02 Q . . . .
4.78 0067 02 Q . . . .
5.03 .0071 .02 Q . . . .
5.28 .0076 02 Q . . . .
5.53 .0080 .02 °Q . . .
5.78 0084 .02 @ . . .
6.03 .0089 .02 Q . . .
6.28 .0093 .02 Q . . .
6.53 .0098 .02 Q . . . .
6.77 .0103 02 Q . . . .
7.02 .0108 02 Q . . . .
7.27 .0112 .02 9 . . .
7.52 L0117 02 Q . . . .
7.77 .0123 .03 Q . . . .
8.02 0128 . .03 Q ; .
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3 .03
0139 403
o144 .03
L0150 .03
: .03
0162 .03
.0168 .03
L0175 ..03
..,0181 .03
.0188 .03
.0195 .04
/0203 .04
.0210 » 04
.0218 .04
.0226 .04
.0235 .04
0244 .05
.0254 .05
0264 .05
S 0278 .05
. 0287 .06
. 0298 .06
.0312 .07
.0326 L 07
0341 07
.0387 08
+., 0378 .09
0395 .10
C 0419 +13
0450 .16
C0510 42
. 0630 LT85
1222 '5.00
L1768 .27
.1805. 11
.1826 ©.09
.1842 w07
.1856 .06
.1869 .06
.1880 .08
.1889 .04
.1898 04
.1906 04
+1913 .03
+1920 .03
.1926 .03
1932 .03
,1938 .03
.1944 .03
.1949 -#02
.1954 .02
.1959 .02
.1963 .02
%1968 .02
1972 .02
1976 02
.1980 .02
.1984 »02
,1988 .02
.1992 .02
.1995 .02
;1999 .02
.2002 .02
.2006 .02
.2009 .02
7. 2011
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-96 Advanced Engineering Software (aes)
Ver. 1.5A  Release Date: 01/01/96 License ID 1264

Analysis prepared by:
Robert Bein, William Frost & Associates

14725 Alton Parkway
Irvine, CA 92618

Khkkkkkrkkkkkkhkkkkkkkkkdx* DESCRIPTION OF STUDY *%*kkkdkkhkkhkkhhkhdhdkhhkhhkhhk

* JN 34358 I-5/LA COSTA AVE INFILTRATION BASIN *
* 25-YR STORM FREQUENCY *
* AMW *

hkkkhhhhhkhhhdkhdrhhhkh ko hhkhkkkkkhhkdkhkdkdhkhhhkh ek khkhk bk rkkhkhkdkdkk

FILE NAME: IS5LC25.DAT
TIME/DATE OF STUDY: 10:45 5/30/1998

s e 1 " " o e e D e o o P o O i S S S O S 0 S o e S S O 0 o i o S o

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
USER SPECIFIED STORM EVENT (YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = ,95
RAINFALL-INTENSITY ADJUSTMENT FACTOR = 1.000
*USER SPECIFIED:
NUMBER OF [TIME, INTENSITY] DATA PAIRS = 9
1) 5.000; 3.850
2) 10.000; 3.000
3) 20.000; 2.140
4) 30.000; 1.680
5) 40.000; 1.420
6) 50.000; 1.230
7) 60.000; 1.090
8) 120.000; .700
9) 180.000; .540
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED

FThkdekhkdkhhkdkdhhrrhhhhhhkk bk ko hkk kA Ak ATk bk hdhh bk hhhhhhhkhhk ke hhkkhkkkkk ke hkrhkkhhd

FLOW PROCESS FROM NODE 1.00 TO NODE 1.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "B"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
INITIAL SUBAREA FLOW-LENGTH = 460.00

UPSTREAM ELEVATION = 21.50
DOWNSTREAM ELEVATION = 16.10
ELEVATION DIFFERENCE = 5.40

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 9.149
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.145
SUBAREA RUNOFF (CFS) = 1.68
TOTAL AREA (ACRES) = .63 TOTAL RUNOFF(CFS) = 1.68
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FLOW PROCESS FROM NODE 1.01 TO NODE 1.02 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 4.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 4.6

UPSTREAM NODE ELEVATION = 13.10

DOWNSTREAM NODE ELEVATION = 8.40

FLOWLENGTH (FEET) = 350.00 MANNING'S N = .013
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GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 1.68
TRAVEL TIME(MIN.) = 1.27 TC(MIN.) = 10.42

hkdkkkhddkd ko ko k ko dk ke ko hr ok h ok doh ko ko k ko k ko kkhkkhkkkkkk kA dkkkk ko w

FLOW PROCESS FROM NODE 1.02 TO NODE 1.02 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.) = 10.42

RAINFALL INTENSITY (INCH/HR) = 2.96

TOTAL STREAM AREA (ACRES) = .63

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.68
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "B"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .4500
INITIAL SUBAREA FLOW~LENGTH = 820.00

UPSTREAM ELEVATION = 21.50
DOWNSTREAM ELEVATION = 15.00
ELEVATION DIFFERENCE = 6.50

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 36.201
- *CAUTION: SUBARER FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION.EXTRAPOLATION OF ‘NOMOGRAPH USED.
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1,519
SUBAREA RUNOFF (CFS) = .40
TOTAL AREA (ACRES) = .59 TOTAL RUNOFF (CFS) = .40
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FLOW PROCESS FROM NODE 2.01 'TO NODE 1.02 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 1.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 4.8

UPSTREAM NODE ELEVATION = 12.00

DOWNSTREAM NODE ELEVATION = 8.40

FLOWLENGTH (FEET) = 70.00 MANNING'S N = ,013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = .40

TRAVEL TIME (MIN.) = .24 TC(MIN.) = 36.45

*************************************************?**************************

FLOW PROCESS FROM NODE 1.02 TO NODE 1.02 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.) = 36.45

RAINFALL INTENSITY(INCH/HR) = 1.51

TOTAL STREAM AREA (ACRES) = .59

PEAK FLOW RATE(CFS) AT CONFLUENCE = .40

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.68  10.42 2.964 .63
2 .40 36.45 1.512 .59

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 1.89 10.42 2.964
2 1.26 36.45 1.512
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.89 Tc(MIN.) = = 10.42
TOTAL AREA(ACRES) = 1.22

hhkhkkhkhhhhhkdkhhkhhhkdkhhhhhhhhhhhhdhkrhkhhrhdkhrhkhhrhhhkhhhkkhhhhdrhrhhkdhkkhhhd

FLOW PROCESS FROM NODE 1.02 TO NODE 1.02 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.964
SOIL CLASSIFICATION IS "B"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = ,.8500
SUBAREA AREA (ACRES) = .51 SUBAREA RUNOFF (CFS) = 1.28
TOTAL AREA (ACRES) =~ 1.73 TOTAL RUNOFF(CFS) = 3.17
TC(MIN) = 10.42

dkdkdkdkdkdhhkhhdkhhhhdhdhhhdhdkhhhhbhhhhhkhhhdhdhrhrhhhhhhhhhkhdhhhhhkhhhkhdkkhrhdhkdkdk

FLOW PROCESS FROM NODE 1.02 TO NODE 1.03 IS CODE = 4
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 3.6

UPSTREAM NODE ELEVATION = 8.40

DOWNSTREAM NODE ELEVATION = 6.10

FLOWLENGTH (FEET) = 565.00 MANNING'S N = ,013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 3.17

TRAVEL TIME(MIN.) = 2.60 TC(MIN.) = 13.02

hhkkkhkkkhkdkkhkkhhkhhhbhdhrhk bk ko hkk ok kh ko hk ks khk Ak ko khk kb hkhkhkkkhdxhdkhk

FLOW PROCESS FROM NODE 1.03 TO NODE 1.03 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<K

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 13.02

RAINFALL INTENSITY (INCH/HR) = 2.74

TOTAL STREAM AREA (ACRES) = 1.73

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.17

hhkkhkdkkhkhkdhhhkhkhhhhhhkhhhhhkhkhhdhhhkkhhhkrkkdhhdkhhdhhhdkrhhhrhhhhhdhhhhkrkhkdhkddhx

FLOW PROCESS FROM NODE ' 3.00 TO NODE 3.01 IS CODE = 21

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

SOIL CLASSIFICATION IS "B"
INDUSTRIAL DEVELOPMENT. RUNOFF COEFFICIENT = .8500
INITIAL SUBAREA FLOW-LENGTH = 580.00

UPSTREAM ELEVATION = 15.00
DOWNSTREAM ELEVATION = 12.40
ELEVATION DIFFERENCE = 2.60

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 14.160
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.642
SUBAREA RUNOFF (CFS) = 3.32
TOTAL AREA(ACRES) = 1.48 TOTAL RUNOFF (CFS) = 3.32
)
\
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FLOW_PROCESS FROM NODE 3.01 TO NODE 1.03 IS CODE = 4

- - - - e s e

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES -
PIPEFLOW VELOCITY(FEET/SEC.) = 9.4 :

UPSTREAM NODE ELEVATION = 9.10

DOWNSTREAM NODE ELEVATION = 6.10

FLOWLENGTH (FEET) = 57.40 MANNING'S N = .013

GIVEN PIPE DIAMETER(INCH) = 18,00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 3.32

TRAVEL TIME(MIN.) = .10 TC(MIN.) = 14,26

Fkhkhkhhkdhddhhhkdhdkhkhhhkdekkhdkkdkddrrkhdhhhkkhrkhokhk Rk ok ks ks dede ek ek vk ook ok s ok &k ok e

FLOW PROCESS FROM NODE 1.03 TO NODE 1.03 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.) = 14.26 5
RAINFALL INTENSITY(INCH/HR) = 2.63

TOTAL STREAM AREA(ACRES) = 1.48

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.32

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 . 3.17 13.02 2.740 1.73
2 3.32 14.26 2.633 1.48

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. 6.37 13.02 2.740
2 6.37 14.26 2.633
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 6.37 Tc(MIN.) = 14.26
TOTAL AREA (ACRES) = 3.21

Khkkkhkhhdehk kI ko h ko kA Rk ke kh ok h ko kkh ek h ko k kA Ak h ko kkhkkkkkk ke kkd

FLOW PROCESS FROM NODE 1.03 TO NODE 1.04 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<€<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 4.2

UPSTREAM NODE ELEVATION = 6.10

DOWNSTREAM NODE ELEVATION = 5.58 -

FLOWLENGTH (FEET) = 140.00 MANNING'S N = .013

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 6.37

TRAVEL TIME(MIN.) = .55 TC(MIN.) = 14.81

END OF STUDY SUMMARY:
PEAK FLOW RATE (CFS) = 6.37 Tc (MIN,) = 14.81
-TOTAL AREA (ACRES) = 3.21

END OF RATIONAL METHOD ANALYSIS

o |
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APPENDIX B HYDRAULIC CALCULATIONS
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Calc. By:

Chkd. By:
Backchkd. By:

Date: 5§/30/98

JN 34358

CALTRANS STORMWATER MANAGEMENT SERVICES
I-6/SR-56 EXTENDED DETENTION BASIN
6- MONTH Orifice Sizing Calculation

Note: Orifice Sizing Calculation based on procedure for 40 hour drawdown time in

Caltrans Storm Water Quality Handbooks Planning and Design Staff Guide.

September 1997, PD11 B(1) Detention Basin, pg. 6 of 12.

a = area of orifice (ft%)
a= (7x10°) x A x (H-Ho)*®/ CT

A = Average surface area of the pond (ft?)
A= 8117 ff
6-Month H = Elevation when the pond is full (ft)
H= 1.48 ft
Ho = Final Elevation when pond is empty (ft)
Ho = 0.00 ft
C = Orifice Coefficient
C= 0.66 for thin materials
T=Drawdown time of full pond (hrs)

T= 72
a= 00145 f Total area required
a= 0.0073 ft? Area of each orifice (Two orifices required.)

d = diameter of orifice = (4 x a / m)*°

d= 010 ft
d= 1148 in = 29.3 mm

Date:
Date:

6-M0S. Use d =1.15 in (29.3mm) for each orifice to ensure a 72 hour drawdown time.

Informational Calculations:

T (hrs) a (ft) d (in)
48 0.0218 2.00
72 0.0145 1.63

FINALBASOUT.XLS - I-5 SR-56 Orifice Size 6-MONTH



Calc. By:
Chkd. By:
Backchkd. By:

JN 34358

CALTRANS STORMWATER MANAGEMENT SERVICES
I-5/SR-56 EXTENDED DETENTION BASIN
1-YEAR Oirrifice Sizing Calculation

Note: Orifice Sizing Calculation based on procedure for 40 hour drawdown time in

Caltrans Storm Water Quality Handbooks Planning and Design Staff Guide.

Date: 5/30/98
Date:

Date:

September 1997, PD11B(1) Detention Basin, pg. 6 of 12.

a = area of orifice (ft?)
a= (7x10°) x A x (H-Ho)**/ CT

A = Average surface area of the pond (ftz)
A= 8250 ft
1-YR H = Elevation when the pond is full (ft)
H= 1.67 ft
Ho = 6-Month Water Surface Elevation (ft)
Ho = 1.48 ft
C = Orifice Coefficient

C= 0.66 for thin materials
T=Drawdown time of full pond (hrs)
T= 72
a= 0.0054 ft° Total area required
a= 00027 ft? Area of each orifice (Two orifices required.)

d = diameter of orifice = (4 x a / n)°°
d= 008 ft
d= 070 in = 17.9 mm

1-YEAR Use d = 0.70 in (17.9mm) for each orifice to ensure a 72 hour drawdown time.

Informationat Calculations:

T (hrs) a (ft) d (in)
48 0.0081 1.22
72 0.0054 0.99

FINALBASOUT.XLS - I-56 SR-56 Orifice Size 1-YEAR
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Calc. By:

Chkd. By:

Date: 5/30/98

Date:

Backchkd. By:

Date:

JN 34358

CALTRANS STORMWATER MANAGEMENT SERVICES
I-15/SR-78 EXTENDED DETENTION BASIN
6-MONTH Orifice Sizing Calculation

Note: Orifice Sizing Calculation based on procedure for 40 hour drawdown time in

Caltrans Storm Water Quality Handbooks Planning and Design Staff Guide.

September 1997, PD11B(1) Detention Basin, pg. 6 of 12.

a = area of orifice (ft)
a= (7x10°) x A x (H-Ho)**/ CT

A = Average surface area of the pond (ft)
A= 10,930 ft
6-Month H = Elevation when the pond is full (ft)
H= 3.35 ft
Ho = Final Elevation when pond is empty (ft)
Ho = 0.00 ft
C = Orifice Coefficient

C= 0.66 for thin materials
T=Drawdown time of full pond (hrs)
T= 72
a= 0.0204 ft? Total area required
a= 00147 ft Area of each orifice (Two orifices required.)

d = diameter of orifice = (4 x a/ m)°3
d= 014 ft
d= 164 in = 41.7 mm

6-MOS. Use d =1.64 in (41.7mm) for each orifice to ensure a 72 hour drawdown time.

Informational Calculations:

T (hrs) a (f) d (in)
48 0.0442 2.85
72 0.0294 2.32

FINALBASOQUT.XLS - I-5 SR-78 Orifice Size 6-MONTH



Caic. By:

Chkd. By:
Backchkd. By:

Date: 5/30/98

JN 34358

CALTRANS STORMWATER MANAGEMENT SERVICES
I-16/SR-78 EXTENDED DETENTION BASIN
1-YEAR Oirrifice Sizing Calculation

Note: Orifice Sizing Calculation based on procedure for 40 hour drawdown time in

Caltrans Storm Water Quality Handbooks Planning and Design Staff Guide.

September 1997, PD11B(1) Detention Basin, pg. 6 of 12.

a = area of orifice (ft?)
a= (7x10°) x A x (H-Ho)**/ CT

A = Average surface area of the pond (ft?)
A= 11484 ff
6-Month H = Elevation when the pond is full (ft)
H= 3.77 ft
Ho = 6-Month Water Surface Elevation (ft)
Ho = 3.35 ft
C = Orifice Coefficient

C= 0.66 for thin materials
T=Drawdown time of full pond (hrs)
T= 72
a= 00110 f Total area required
a= 0.0055 ft? Area of each orifice (Two orifices required.)

d = diameter of orifice = (4 x a / n)*®
d= 008
d= 101 in = 25.6 mm

Date:

\ Date:

1-YEAR Used=1.01in (25.6mm)>ﬂfor each orifice to ensure a 72 hour drawdown time.

Informational Calculations:
T (hrs) a (f) d (in)
48 0.0166 1.74
72 0.0110 1.42

FINALBASOUT.XLS - I-5 SR-78 Orifice Size 1-YEAR
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PIPE CULVERT ANALYSIS

?Gngw‘é

COMPUTATION OF CULVERT PERFORMANCE CURVE -
March 10, 1998
PROGRAM INPUT DATA
DESCRIPTION VALUE
Culvert Diameter (ft)....v.ieeevroeercsncancananas N 2.0
FHWA Chart NUmMber.....soeeeeseseceassnsenossscassesasossnsons 1
FHWA Scale Number (Type of Culvert Entrance).... ...... ccrsne 1
Manning's Roughness Coefficient (n-value).........civevuine . 0.013
Entrance Loss Coefficient of Culvert Opening ............... . 0.5
Culvert Length (fL)....icieviieiinniiaieroereansnsanns ceeene 300.0
Invert Elevation at Downstream end of Culvert (ft) ..... cessn 9.74
Invert Elevation at Upstream end of Culvert (ft)..... seesses 15.49
Culvert Slope (ft/ft)..eveieriinrirenneneceenroononsnnnnnns e 0.0192
Starting Flow Rate (cfs)........ e tte e ress et et .o 1.71
Incremental Flow Rate (cfs)......... cennenes Cheeiesneaseraen 0.0
Ending Flow Rate (CES)..ciiiuiinerioenennsnnsossoesocsssnnnns 1.71
Starting Tailwater Depth (FL)...ueeeeuirernerennessnnsonivns 0.0
Incremental Tailwater Depth (ft)..... ittt nennanes 0.5
Ending Tailwater Depth (ft)....ciiiiiiirinieerroneneennnnens 5.0
COMPUTATION RESULTS
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
gt 0.058. 6>V 0.0 0.32 0.45 0.32 5.32
1.71 0.5 l.6 0.0 0.32 0.45 0.32 5.32
1.71 1.0 0.6 0.0 0.32 0.45 0.32 5.32
1.71 1.5 0.6 0.0 0.32 0.45 0.32 5.32
1.71 2.0 0.6 -3.73 0.32 - 0.45 0.32 5,32
1.71 2.5 0.6 -3.23. 0.32 0.45 0.32 5.32
1.71 3.0 0.6 -2.73 0.32 0.45 0.32 5.32
1.71 3.5 0.6 -2.23 0.32 0.45 0.32 5.32
1.71 4.0 0.6 -1.73 0.32 0.45 0.32 5.32
1.71 4.5 0.6 -1.23 0.32 0.45 0.32 5.32
1.71 5.0 0.6 -0.73 0.32 0.45 0.32 5.32
HYDROCALC Hydrauli¢s for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 7

Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com

All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 10, 1998

PROGRAM INPUT DATA

DESCRIPTION K VALUE
Culvert Diameter (ft).........cv...n. seereessenassase Cesenas 2.0
FHWA Chart Number......coieveeeenncrsssenrescsassnssss vesn oo 1
FHWA Scale Number (Type of Culvert Entrance).. ......... veenn 1
Manning's Roughness Coefficient (n-value)............0... “ee 0.013
Entrance Loss Coefficient of Culvert Opening........... eeees 0.5
Culvert Length (ft).....ci.iiiiiiiireiiiieininnennnnnns cenoe 300.0 -~
Invert Elevation at Downstream end of Culvert (ft).......... 8.28
Invert Elevation at Upstream end of Culvert (ft)............ 9.74.
Culvert Slope (ft/ft).............. teesesaemisensesrasrtsevnan 0.0049
Starting Flow Rate (CfS)...iiivianrinriinrennenasnnsns ceeeen 2.01
Incremental Flow Rate (cfs).......ccvevueen Ceassesensienas . 0.0
Ending Flow Rate (CfS) . .cerrrireerecnesscnersesosnnsannnnsns 2.01
Starting Tailwater Depth (ft).......ccciviiiiinnnnn, e 0.0
Incremental Tailwater Depth (ft)......ciiviiiiiiiierininennns 0.5
Ending Tailwater Depth (ft)......c ittt ienrneinnnseenennnns 5.0

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (£t) (ft) (ft) (fps)
2:0162) 002 L .67 2 g, 0.48  0.49 0.48 3.44
2.01 0.5 . 0.48 0.49 0.48 3.44
2.01 1.0 0.67 0 76 0.48 0.49 1.0 1.28
2.01 1.5 0.67 0.76 0.48 0.49 1.5 0.8

2,01 2.0 0.67 0.57 0.48 - 0.49 0.48 3.44
2.01 2.5 0.67 1.07. 0.48 0.49: 2.0 0.64
2.01 3.0 0.67 1.57 0.48 0.49 2.0 0.64
2.01 3.5 0.67 2.07 0.48 0.49 2.0 0.64
2.01 4.0 0.67 2.57 0.48 . 0.49 2.0 0.64
2.01 4.5 0.67 3.07 0.48 0.49 2.0 0.64
2.01 5.0 0.67 3.57 0.48 0.49 2.0 0.64

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 N
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com

All Rights Reserved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

March 10, 1998 ~

PROGRAM INPUT DATA

DESCRIPTION ' VALUE
Culvert Diameter (ft)............. Cheeaa caveseresunun s e 2.0
FHWA Chart Number.. ..o iriiiiirtnenensonnnnneeas esebeensenes 1
FHWA Scale Number (Type of Culvert Entrance) ........ e vheane 1
Manning's Roughness Coefficient (n-value)..........vvveen... 0.013
Entrance Loss Coefficient of Culvert Opening.. Cessasasans 0.5
Culvert Length (ft)..... tiscesecataentaannene serena cesesanse 300.0 ~
Invert Elevation at Downstream end of Culvert (ft).......... 8.28
Invert Elevation at Upstream end of Culvert (ft)..... cenense 9.74
Culvert Slope (ft/ft).....viiiiiiiernnnnenn. Ceeasmaarsnnras 0.0049
Starting Flow Rate (CfS)...iviivininnernnnnnneennnnas eraesias 2.01
Incremental Flow Rate (CES).uv.iiiiiirtinneenneneronnsaneonnes 0.0
Ending FLow RAte (CES) iutiitinrenennnrsenenneosenoneenansnns 2.01
Starting Tailwater Depth (Ff) .vuuiueervinnee e iennnnesrenenens 0.0
Incremental Tailwater Depth (Ft)...uvieveeenenieesenenenennns 0.5
Ending Tailwater Depth (£t)...iuiviiniirninnrnnrnnnnennnnns 5.0

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal <Critical Depth at Outlet
Rate Depth Inlet Qutlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
»0 0.48 0.49 0.48 3.44
2.01 0.5 0.67 0.0 0.48 0.49 0.48 3.44
2.01 1.0 0.67 0.76 0.48 0.49 1.0 1.28
2.01 1.5 0.67 0.76 0.48 0.49 1.5 0.8
2.01 2.0 0.67 0.57 0.48 0.49 0.48 3.44
2.01 2.5 0.67 1.07 0.48 0.49. 2.0 0.64
2.01 3.0 0.67 1.57 0.48 0.49 2.0 0.64
2.01 3.5 0.67 2.07 0.48 0.49 2.0 0.64
2.01 4.0 0.67 2.57 0.48 0.49 2.0 0.64
2.01 4.5 0.67 3.07 0.48 0.49 2.0 0.64
2.01 5.0 0.67 3.57 0.48 0.49 2.0 0.64

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson~hydro.com
All Rights Reserved. i
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APPENDIX C HYDROLOGY MAPS
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CALTRANS STORM WATER MANAGEMENT - BMP RETROFIT PILOT PROGRAM

DESIGN DIRECTIVE MEMORANDUM NO. 6

To: William Wiedenbacher, Montgomery Watson Fax No. (619) 239-3895
Gary Friedman, Montgomery Watson : Fax No. (619) 239-3895
Glen Grant, Montgomery Watson Fax No. (209) 547-9344
Robert Finn, Brown and Caldwell Fax No. (714) 474-0940
Douglas Robison, Brown and Caldwell Fax No. (714) 474-0940
Ceazar Aguilar, AEI CASC Fax No. (909) 783-0108
Erwin Fogerson, AEI CASC Fax No. (909) 783-0108

From: ~ Mike Chesney, RBF

Copies to: Steve Borroum, Caltrans HQ Scott Taylor, RBF MS 140
Kim Noonan, Caltrans HQ Tom Ryan, RBF MS 140
Pete Van Riper, Caltrans District 7 Bruce Cooke, RBF MS 210
Cid Tesoro, Caltrans District 11 Rhonda Tijerina, RBF MS 210
Christian Herencia, Caltrans District 11 Scott Sawyer, MS 425
Yulya Davidova, Caltrans District 11 Nicole Walker, RBF MS 420
Michael Reader, LKR Group Ann Walker, RBF MS 140
Steve Huff, RBF MS 425 Sal Sheikh, RBF MS 400

Date: March 11, 1998

Subject:

DESIGN ISSUES AND DIRECTIVES

Please incorporate the following design directives/elements into your BMP designs:

1.

|

The suggested seed mix for landscaping all exposed/graded areas (excluding the biofiltration
strips and swales), and the infiltration basins is as follows: '

Trifolium Willdenovii
Vulpia Microstachys

Lotus Scoparius

Hordeum Californicum
Hordeum Vulgare

Eschschoizia Californica
Lupinus Bicolor

Nassella Pulchra

Bromus Carinatus “Cucamonga”

- Encelia Californica

GAGRPIZ\PDATA\34123\COORD\80311DD1.WPD

Deerweed

‘California Poppy

5

Tomcat Clover
Zorro Grass

o)

California Barley
Barley

Miniature Lupine
Purple Needlegrass
Brome Grass
California Encelia

NRAEBRNOSWLWL

1 S March 11,1998



2. As stated previously, the suggested seed mix for the vegetated biofiltration swales and strips

is as follows:
. Trifolium Willdenovii (botanical name), Tomcat Clover (common name) used at 25
Ibs/acre. .

3. Refugio Dominguez of District 7 stated on Wednesday, March 11, 1998 that the
specifications for the District 7 projects being designed by Montgomery Watson and Brown
and Caldwell will not require a Traffic Handling section. Refugio stated the District will
prepare the traffic handling specifications in-house. The consultants must still prepare
traffic handling/stage construction plans.

4.  Enclosed you will find RBF’s design package with most of the design elements and plan
types required. Additionally, we are including RBF’s preliminary specifications package for
use as a guideline.

Please call me at (714) 855-5792 should you have any comments, questions, or require any
additional information.

GAGRP13\PDATA\34123\COORD\80311DD1.WPD 2 March 11, 1998



: Martha Blane & Assocrates

v . Habitat Restoration Consultlng

1

S

Ty
. ) to sorls Few legume specres are avallable tha’t meet the chfena llsted above ) j ,’f

" previous‘ly by others rs also rncluded on Table 1 for the purpose fcpmpauson

X _ ‘ _ =
May 12, 1998 °

Bill Whlttenberg

RBF & Associates =~ , . R
14725 Alton Parkway ’ _— '
lrvme '‘CA 92618

~

Prolect éaltrans\'Ston Water Management ‘Fletroflt Pllot Study\ .

'T \ } S, T N \4 \
Subject Plantlng Recommendatlons for BIO Fllter Stnps .,
. NS \ 7N
: Dear Bl" s TR A

'y it ,‘ :
‘In’ response to your request enclosed herem is mformatron on candldate plant
specres‘for plantlng wrthln the bro—fllter stnps Perour dlscussmns,and the <0 -

background lnformatlon you provrded the speties chosen must perform oertam

functlons and meet specnflc crrtena as follows I N |
e Fllter suspended SO|IdS within runoff from paved areas o |

o Wlthstand one-year storm events . S 5
- © ‘Adapt to climate conditions within Caltrans Dlstrlcts 7 and 11' | _.

+ . Tolerate penods of both hlgh and-low: mousture ML e e
'+ ' Be Iow-growmg R A
. | Requrre Ilttle or no malntenance '. ‘\ R / e

Speoles that meet these cntena are shown on Table 1 (attached) along wrth

: meormatlon on plant ln‘e form helght ‘origin, beneflmal/detnmental charactenstlcs - a

g and ¢ comments Tnfolrum wrlldenovu (tomcat clover) Whrch was recommended

/" + F ~ ,’ "}//l ) f,. 4 . /

Legumrnous plantspecres Were researqhed because of—thelr ablhty to add nltrogen

)./

partloularly adaptabrlrty, (i.e., drought toleranpe) and~low malntenance (most are™ {
annuals that may requrre replantlng) To obtaln some beneflt Yrom the use of’

1R ; nltrogen-‘flxmg specnes itis recommended that annual legumrn‘ous lspecres be
111

/)

“P.0. Box 4093 + San-Marcos, CA* 92069+ Phone: (760) 4711245 o Faxs (T60) 4717671

PN
N \\

planted iitially, but without expectatlon for natural reseedlng A
T N e Ly bog § R . ’
: T _ o - V\A.“ NS - «) .7 L v . ‘_ A J . b
. R R T
- e NN - Vo N PR A
LN w0 ey B

K /1



May 12, 1998

RBF & Associates/M. Blane & Associates

Planting Recommendatlons for Bio-Filter Strlps
" Page 2

i . . »"\' ’.‘ \\\\

V- = ‘ | I \u e ' ' , ,
In orderlto tncrease the: ||kel|hood of - adequate plant cover in the shortest\pos&ble S

‘ tlme  while fultlllmg the criteria above itis: recommended that a nttxture otspeC" es 3 '
- be planted together 'Fhrs approach is also beneflcral in reducnng the potentlal for . -'\‘7 L

" ol damage fromrdlseases and pests that could ocCur w1th a one specrés monocu]thre/

R \type plantlng i '{ S e («,\‘ < ST \‘:\c_ AR S
> \‘k N ' ’7/.‘ el - B v LT ,\ = L
l . \A recommended mrxture of species for planting wuthm the\blo-fllter stnps |s lshown -
0 bn Table 2 (attaohed) The table shows the preferred plantmg method\ materlal
\ ; apphcatlon rates for seeds and contalner plant den3|t|es for plants o . B

o] The avallablllty of suntable plant species grown as sod was researched None ot
A the species shown-in Table 1_or 2 are grown as sod since there is not an
establlshed market for them and most species are not sod formlng It may be
, possible to réquest that some species be contract grown (e:9., saltgrass and P
creepmg wrldrye) as sdd However even if a- grower agreed to- grohfsod there |s
, hrgh nsk for fallu’re sunce it- |s not a usual practrce N _\\ o,
) R L/"“r . ) ‘. - SU RN ! \\C
J The plant matenal that can be obtamed ina sod l|ke form is, saltgrefss It is grown in
: /7 fIats (i1 8" x 18")cand may,be purchased at. Tree. of Lute Nursery in San duan e
Caplstrano (714 728, 0685) However as shown 'in Table 27and described above

plantmgt“plugs"\trom cut-up flats, along wrth other Specres |S“re50lhmended

&~}

il SRR A Yy s N \\3‘3 Ny \(\,q , ,l-? v
N g
wo !t Al seéd and plant matenals should be ordered wdl in adyance of \need to. ensure\ \
ey avarlablhty For QXamplé4 Tree of Life Nursery currently has #15 tlatS‘of saltgrass (L Ly
‘ " \avallable They mdrcated that it takes about three months (dunng\the warm season) )
l v to grow a flat of saltgrass The needlegrass specres are: also\currently aVallable o
. / .
but avallablflty changes\on a daily baS|s Al g - R VoL
! / - “(”‘l “ v /\x?'\ 0 n RSy TN l-,'N v \ N v E
\ : oy N TN a ) v ! !
| g ,) ‘\ —~ )\ 3 \$ _ - g _‘ ‘\;\ - /}_TI! 4 S \) .
- foT oy T Ve b ‘ :
E . L N S _ ';/ \ e X - i \
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APPENDIX E ENGINEERING COST ESTIMATES



ENGINEER'S ESTIMATE

Item

Item

Item

Unit of Estimated Unit Price Item Total
Code Measure Quantity | (In Figures) (In Figures)
1 074019 | PREPARE STORM WATER POLLUTION LS LUMP SUM LUMP SUM 40,000.00
PREVENTION PLAN
2 070420 ]| WATER POLLUTION CONTROL LS LUMP SUM LUMP SUM 15,000.00
3 120090 | CONSTRUCTION AREA SIGNS LS LUMP SUM LUMP SUM 7,000.00
(S)
4 120100 | TRAFFIC CONTROL SYSTEM LS LUMP SUM LUMP SUM 10,000.00
5 120199A | TRAFFIC PLASTIC DRUMS EA 18 50.00 900.00
6 129000 | TEMPORARY RAILING (TYPE K) M 520 30.00 15,600.00
7 129100 | TEMPORARY CRASH CUSHION EA 2 250.00 500.00
MODULE

8 150802 | REMOVE DRAINAGE FACILITIES LS LUMP SUM LUMP SUM 9,500.00
9 150806 | REMOVE PIPE M ‘54 60.00 3,240.00
10 150821 § REMOVE HEADWALL EA 3 600.00 1,800.00
11 151540 } RECONSTRUCT CHAIN LINK FENCE M 55 50.00 2,750.00
12 160101 | CLEARING AND GRUBBING LS LUMP SUM LUMP SUM 20,000.00
13 190101 { ROADWAY EXCAVATION M’ 15,000 12.00 180,000.00
14 193118 | CONCRETE BACKFILL M’ 55 200.00 11,000.00
15 203016 | EROSION CONTROL (TYPED) HA 10 5,000.00 50,000.00
(S)

16 260201 | CLASS 2 AGGREGATE BASE M* 270 25.00 6,750.00
17 390155 } ASPHALT CONCRETE (TYPE A) TONN 170 35.00 5,950.00
18 510502 | MINOR CONCRETE M 40 800.00 32,000.00
F (MINOR STRUCTURE)

19 650069 | 450 MM REINFORCED CONCRETE PIPE M 60 175.00 10,500.00




ENGINEER'S ESTIMATE

20

650075

600 MM REINFORCED CONCRETE PIPE M 360 150.00 54,000.00
21 650075A | 750 MM REINFORCED CONCRETE PIPE M 85 200.00 17,000.00
22 664015A | 450 MM CORRUGATED STEEL PIPE M 20 300.00 6,000.00
(3.51 MM THICK)
23 664035 | 900 MM CORRUGATED STEEL PIPE M 3 500.00 1,500.00
(3.51 MM THICK)
24 664045 | 1200 MM CORRUGATED STEEL PIPE M 7 600.00 4,200.00
(3.51 MM THICK)
25 705525A | CANAL GATE LS LUMP SUM LUMP SUM 50,000.00
26 707133A | 900 MM PRECAST CONCRETE PIPE M 30 1,800.00 54,000.00
RISER
27 721007 | ROCK SLOPE PROTECTION M’ 20 75.00 1,500.00
(1/4 TON, METHOD B)
28 721009 | ROCK SLOPE PROTECTION M’ 74 110.00 8,140.00
(FACING, METHOD B)
29 721430A | CONCRETE (BASIN LINING) M’ 740 350.00 259,000.00
30 729010 | ROCK SLOPE PROTECTION FABRIC M* 20 4.00 80.00
31 750001 | MISCELLANEOUS IRON AND STEEL KG 5,600 12.00 67,200.00
S-F | -
32 820132 | OBJECT MARKER (TYPEL) EA 2 40.00 80.00
33 999990 | MOBILIZATION LS LUMP SUM LUMP SUM 94,519.00
1,039,709.00
SUBTOTAL CONTRACT ITEMS:
SUPPLEMENTAL WORK:
51,985.00
5% CONTINGENCIES:
1,091,694.00

GRAND TOTAL:




STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

MARGINAL ESTIMATE - MISCELLANEOUS STRUCTURE OTHER THAN BRIDGE

‘STAUCTURE 8A NO CHARGE EA OESIGN SECT
BMP RETROFIT PILOT PROGRAM '
DISTRICT COUNTY ROUTE POST MILE TYre LENGTH WIDTH
11 SD §,158,76,78
CODE CONTRACT ITEMS UNIT |QUANTITY CHECK USE PRICE AMOUNT
074019 PREPARE STORM WATER POLLUTION LS 40,000.00
PREVENTION PLAN
Q70420 WATER POLLUTION CONTROL Ls 15,000.00
120090 (S) JCONSTRUCTION AREA SIGNS Ls 7,000.00
120100 TRAFFIC CONTROL SYSTEM LS 10,000.00
120199A TRAFFIC PLASTIC DRUMS EA 18 $0.00 900.00
129000 TEMPORARY RAILING (TYPE K) M 520 30.00 15,800.00
129100 TEMPORARY CRASH CUSHION MODULE EA 2 250.00 $00.00
150802 REMOVE DRAINAGE FACILITIES LS 9.500.00
150806 REMOVE PIPE M 84 60.00  3,240.00
150821 REMOVE HEADWALL EA 3 600.00 1,800.00
151540 RECONSTRUCT CHAIN LINK FENCE M 85 - 50.00 2,750.00
160101 CLEARING AND GRUBBING LS 20,000.00
190101 ROADWAY EXCAVATION [V 15.000 12.00 180,000.00
193118 CONCRETE BACKFILL ) [V 58 200.00 11,000.00
203018 (S) [EROSION CONTROL (TYPE D) HA 10 5,000.00 80,000.00
260201 CLASS 2 AGGREGATE BASE M 270 25.00 6,7%0.00
390158 ASPHALT CONCRETE (TYPE A) TONN 170 35.001 $,950.00
510802 (F) |MINOR CONCRETE (MINOR STRUCT URE) Mm° 40 800.00] 32,000.00
650089 450 MM REINFORCED CONCRETE PIPE M 60 175.00 10,800.00
6300756 600 MM REINFORCED CONCRETE PIPE M 360 ., 180.00 $4,000.00
G50078A 750 MM REINFORCED CONCRETE PIPE M 85 k" 200.00 17,000.00
8684015A 450 MM CORRUGATED STEEL PIPE M 20 300.00 6,000.00
' {3.51 MM THICK) ,
664035 900 MM CORRUGATED STEEL PIPE M 3 800.00 1,500.00
{3.51 MM THICK)
664048 1200 MM CORRUGATED STEEL PIPE M 7 600.00 4,200.00
{3.81 MM THICK)
708528A CANAL GATE LS $0,000.00
707133A 800 MM PRECAST CONCRETE PIPE RISER M 30 1,800.00 54,000.00
721007 ROCK SLOPE PROTECTION m* 20 75.00 1.500.00
{1/4 TON, METHOD B)
721009 ROCK SLOPE PROTECTION [V 74 110.00 8,140.00
{FACING, METHOD B) ,
721430A CONCRETE (BASIN LINING) ™M 740 350.00 259,000.00
729010 ROCK SLOPE PROTECTION FABRIC M 20 4.00 80.00
780001 (S-F)|MISCELLANEOUS IRON AND STEEL KG 5,600 12.00 67.200.00
820132 OBJECT MARKER (TYPE L) EA 2 40.00 80.00
SUBTOTAL $ 945,190.00
RECEIVED N ESTIMATE SECTION BY DATE #MOBILIZATION 10% 94,519.00
SUBTOTAL CONTRACT ITEMS 1,039,709.00
QUANTITIES BY DATE SUPPLEMENTAL WORK
Ann Walker 4/6/98 CONTINGENCIES 5% 51,985.00
CHECKED BY DATE TOTAL [ 1,091,894.00
Mike Chesney 4/6/98 FOR BUDGET PURPOSES USE
REVISED BY DATE
Mike Chesney 4/27/98
MARGINAL ESTIMATE BY DATE
Sal Sheikh 4/6/98
COST INDEX COMMENT *

‘excel\satmc_marg. xis
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