Southern California Edison
Alberhill PTC & CPCN A.09-09-022

DATA REQUEST SET Alberhill-Energy Division-SCE-027

To: ENERGY DIVISION
Prepared by: Christopher Norman
Title: Senior Engineer
Dated: 08/23/2012

Question 01:
Question 5.3.1

The PEA states that the 500-kV conductor would be 2,156 kcmil ACSR.

. Provide the normal and emergency ampacity for the proposed conductor.

b. Provide the size and type as well as the normal and emergency ampacity of the existing
conductor used for the Valley—Serrano 500-kV Transmission Line.

. ldentify the parameters used to establish the respective ampacities, such as ambient
temperature, conductor temperature rise, wind speed, and loading cycle etc.

. If the rating of the proposed conductor differs from that used for the Valley—Serrano
500-kV Transmission Line, explain the reason for the differences.
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Response to Question 01:

a. Normal Rating = 3950 Amps for 2-Bundle 2156 kcmil ACSR Bluebird
Emergency Rating = 5330 Amps for 2-Bundle 2156 kcmil ACSR Bluebird for 4 hours

b. Same as a.

C. Rating Parameters:
Ambient Temperature = 104 Deg F
Wind Speed = 4 ft/sec
Atmospheric Condition = Clear
Time and Date = June 10th, 1:00pm
Direction of Line = North - South
Elevation = 500 ft.
Latitude = 34 Deg North
Emissivity and Absoptivity = 0.5
For ACSR:
Normal = 194 Deg F max conductor temperature continuous operation
Emergency = 275 Deg F max conductor temperature for 4 hours

d. No Difference.
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Question 01:
Question 5.3.2

The PEA states that the proposed 115-kV conductor would be 954-kemil stranded aluminum
conductor and 4/0 aluminum steel-reinforced conductor would be used for grounding. At
locations requiring higher tension, 954-kcmil aluminum steel-reinforced conductor would be
used.

a. Provide the normal and emergency ampacity for the proposed 954-kcmil conductor.

b. Provide the size and type as well as the normal and emergency ampacity of the existing
conductor used for each of the 115-kV segments that would be modified as part of the
proposed project (115-kV Segments 1 through 8; see attached map).

c. Identify the parameters used to establish the respective ampacities, such as ambient
temperature, conductor temperature rise, wind speed, and loading cycle etc.

d. If the rating of the proposed 954-kcmil conductor differs from that existing conductor used
for the specified 115-kV segment, explain the reason for the differences.

e. Describe each type of location along 115-kV subtransmission lines that typically require
higher tension and, thus, would likely require 954-kcmil aluminum steel-reinforced
conductor for the proposed project.

Response to Question 01:
a. Provide the normal and emergency ampacity for the proposed 954-kcmil conductor.

The overhead 954 kcmil stranded aluminum conductor (SAC) proposed for this project has the
following ampacity ratings:

Normal conditions (continuous) — 1,090 amps

Emergency conditions (4 hours) — 1,470 amps

b. Provide the size and type as well as the normal and emergency ampacity of the existing
conductor used for each of the 115-kV segments that would be modified as part of the
proposed project (115-kV Segments 1 through 8; see attached map).

Segment 1 - 653 kemil ACSR
Segment 2 — 653 kemil ACSR



Segment 3 — 653 kemil ACSR
Segment 4 — 653 kemil ACSR
Segment 5 — 653 kemil ACSR
Segment 6 — No existing conductor as this is the first circuit on a new pole line segment.
Segment 7 — 653 kemil ACSR
Segment 8 — No existing conductor as this is the first circuit on a new pole line segment.

653 kemil ACSR Conductor
Normal conditions (continuous) — 920 amps
Emergency conditions (4 hours) — 1,240 amps

c. ldentify the parameters used to establish the respective ampacities, such as ambient
temperature, conductor temperature rise, wind speed, and loading cycle etc.

For the purpose of determining overhead transmission conductor ampacities, SCE assumes the
following parameters:

Latitude: 34 deg N

Time: 13 hours

Ambient Temperature: 104 °F (40 °C)

Wind Speed: 4 ft/sec

Wind Direction: perpendicular to the wires

Line Direction: 0 degrees azimuth (N-S direction)

Atmosphere: clear

Absorbtivity and emissivity: 0.5
: Altitude: 500 ft (unless the location is in the mountains, then altitude should be estimated
and ampacity adjusted accordingly).

For SAC conductors:
Normal Rating:

Conductor temperature: 85 deg-C
Loading Cycle: continuous

4-hr Emergency Rating:
Conductor Temperature: 130 deg-C
Loading Cycle: 4 hours

For ACSR conductors:

Normal Rating:
Conductor temperature: 90 deg-C
Loading Cycle: continuous

4-hr Emergency Rating:
Conductor Temperature: 135 deg-C




Loading Cycle: 4 hours

d. If the rating of the proposed 954-kcmil conductor differs from that existing conductor used
for the specified 115-kV segment, explain the reason for the differences.

954 kemil SAC conductor has a higher capacity rating than that of the existing 653 ACSR
conductor primarily because it has a larger cross-sectional area.

e. Describe each type of location along 115-kV subtransmission lines that typically require
higher tension and, thus, would likely require 954-kcmil aluminum steel reinforced
conductor for the proposed project.

Where new conductor is to be used, SCE's preliminary design incorporates the use of 954 kcmil
SAC conductor. The Alberhill System Project does not have any locations identified, as part of
the 115 kV subtransmission line construction, where it is expected that the use of 954 kcmil
aluminum conductor steel reinforced (ACSR) would be required.

SCE's Amended PEA (Section 3.1.3) states "If needed, 954 aluminum conductor steel reinforced
ground conductor would be used at locations requiring higher tension.” The word “ground” was
included in error and with its removal, the statement is accurate. In review of SCE's preliminary
design, it is not expected that it would be required to use 954 kcmil ACSR, however, this is
subject to change to during final engineering.
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Question 01:

Question 14.7
a. Pursuant to California Public Utilities Code Section 1002.3, alternatives to transmission
facilities must be considered for CPCN applications. Discuss the feasibility of implementing
each of the following as alternatives to constructing the proposed project:
1. Energy Conservation Programs (e.g., installation of high-efficiency heating and
cooling systems and other appliances, insulation and weatherization, and energy
efficient lighting) within the Valley South Electrical Needs Area (ENA);

2. Distributed Generation: electrical generation installations within the Valley South
ENA;

Response to Question 01:
For all Questions please use SCE's definitions as follows for the responses:
Energy efficiency refers to activities or programs that stimulate customers to reduce energy

use by making investments in more efficient equipment or controls while maintaining a
comparable level of service as perceived by the customer (e.q., refrigerator rebates).

Energy conservation refers to customer behaviors that reduced energy consumption. For
example, customers with increased access to their usage information may decide to turn off
extra lights, or raise thermostats to reduce their electricity usage.

Demand response refers to the ability of a customer to reduce or shift usage in response to a
financial incentive. Demand response programs may include dynamic pricing/tariffs and load
control programs enabled by the Edison SmartConnect program.

1. Energy Conservation Programs (e.g., installation of high-efficiency heating and cooling
systems and other appliances, insulation and weatherization, and energy efficient
lighting) within the Valley South Electrical Needs Area (ENA).

Answer: Description:



Demand Management Conservation programs are designed to reduce customer energy
consumption. CPUC regulatory requirements dictate that supply-side and demand-side
resource options should be considered on an equal basis in a utility’s plan to acquire
lowest cost resources. These programs are designed to either reduce the overall use of
energy or to shift the consumption of energy to off-peak times. SCE offers a number of
energy efficiency programs in California, under the umbrella of its Rebate and Savings
program. The specific programs are divided into residential, business, builders and
buyers, and energy management assistance programs.

Rationale for Elimination:

Reductions in demand through energy conservation programs are part of SCE’s future
operations and are incorporated into its long-term peak load forecasts. Existing Demand
Management Conservation programs run by SCE include rebates on energy-efficient
appliances, incentives for customer-owned solar generation, a metering system that
allows SCE customers with smart thermostats and appliances to automatically respond
during critical peak pricing and reliability events, and more (SCE, 2011). However, these
programs require voluntary participation. As separate and stand-alone programs, SCE
cannot guarantee that such voluntary programs would provide either the capacity or
reliability needs of SCE in the ENA, as stated in the objectives for the Proposed Project.
For these reasons, this alternative was eliminated from further consideration.

2. Distributed Generation
Answer: Distributed Generation:

Distributed generation is electricity production that is on-site or close to the load center
that could be interconnected at distribution, sub-transmission, or transmission system
voltages. Distributed generation is generally limited to systems less than 20 MW.
Distributed generation does not include hydroelectricity, geothermal, non-combined heat
and power related digester gas, landfill gas, and municipal solid waste.

In March 2007 the CEC released the staff report Distributed Generation and
Cogeneration Policy Roadmap for California (CEC, 2007). The report included a vision
for Distributed Generation and Cogeneration of being significant components of
California’s electrical system, meeting over 25 percent of the total peak demand. To
achieve its vision, California will support incentives in the near term, transition to new
market mechanisms, and reduce remaining institutional barriers.

In 2010, the California Attorney General’s office released the “Clean Energy Jobs Plan™
that provided possible mechanisms to create 12,000 MW of localized energy generation
in California. The Clean Energy Jobs Plan called for California to develop 12,000 MW of
localized energy by year 2020. The Plan described localized energy as onsite or small
energy systems located close to where energy is consumed that can be constructed
quickly (without new transmission lines) and typically without any environmental

impact.



Rationale for Elimination:

The distributed generation industry is still a nascent industry that survives despite some
difficult market conditions. There are numerous institutional, industry and market
barriers that have impeded the growth and adoption of the industry to date. Although the
potential is recognized, distributed generation is not currently a significant energy
resource. As of 2005, distributed generation penetration is 2.5 percent of total peak
demand in California (CEC, 2007).

A Distributed Generation Alternative would involve deployment of distributed
generation in the form of many small projects within the ENA at a pace more aggressive
than SCE anticipates, or is projected in the Clean Energy Jobs Plan, which identified year
2020 as the target date for developing 12,000 MW of distributed energy. This timeframe
exceeds the capacity needs projections within the ENA. Even if distributed generation
energy supply sources in the ENA were built, substation capacity would continue to be a
limiting factor requiring additional infrastructure. Because the potential for, and timing
of, distributed generation within the ENA is uncertain and would require additional
substation capacity, this alternative was not carried forward for analysis.
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Question 02:

Question 14.7

a. Pursuant to California Public Utilities Code Section 1002.3, alternatives to transmission
facilities must be considered for CPCN applications. Discuss the feasibility of implementing
each of the following as alternatives to constructing the proposed project:

3. Renewable and Conventional Generation: electrical generation installations including
existing and proposed power plants, peaking generators, solar fields, wind
developments, biomass/gas facilities, and geothermal facilities that would connect to
the Valley South 115-kV System downstream of Valley Substation (South); or

4. Combination of one or more of the alternatives listed above.

Response to Question 02:

3.

Solar Photovoltaic (PV)

Beginning with the 2012-2021 Peak Demand Forecast, SCE’s Electrical Needs Area forecast
planning has also incorporated reductions associated with PV generation. In compiling a Peak
Demand Forecast, SCE assumes that approximately 15% of PV output is dependable during
daylight hours, and that PV penetration will continue at the same rate as that of 1998-2010.
However, because there is currently no technological way to account for the amount of
PV-generated electricity being consumed by a PV user, SCE has had to estimate the future
benefits associated with that technology. In light of the limitations noted above regarding the
extent to which PV generation can be inhibited by weather and environmental factors, and in
light of the fact that it typically does not produce maximum output, SCE assumes that about 15%
of'a PV output is dependable, and only about 11.7% of the PV nameplate would be dependable
and applicable to the peak demand.At that rate, PV would have to be installed at about 8-9 times
the amount of needed peak demand if no other method is followed.

The most relevant technical issue with solar PV that limits its power output is its inability to
maintain a consistent amount of radiant energy upon the panels throughout the day, which results
in an inconsistent and undependable generation profile. While some systems are able to track the
sun as it moves across the sky, the vast majority of installed solar PV is stationary, which means



it only gets its optimal exposure when the sun is directly overhead at mid-day. Other factors such
as shading due to cloud cover or obstructions such as dirty panels and trees further limit PV
output. While these factors affect the overall output of the system, even more important for Peak
Demand Forecast purposes is the fact that PV’s peak generation output does not coincide with
peak demand at the substation level. Substation load demand peaks in the mid-afternoon (around
3:00 p.m. — 5:00 p.m.) and residential load peaks in the late afternoon/early evening (5:00 p.m. —
8:00 p.m.), while solar generation typically peaks around mid-day (around 11:00 a.m. — 1:00
p.m.).In contrast, SCE’s distribution system is not dependent on weather conditions or time of
day to convey power to SCE’s customers because it is fed by the bulk electric system which is
made up of large conventional power plants or other dependable generation sources. These
conventional generators are powered by diverse energy sources (fossil fuel,
nuclear,hydroelectric, and renewable) that as a system can be controlled and ramped up or down
to match load regardless of weather conditions or time of day.

Proposed Power Plants

During SCE’s annual planning process, the actual amount of local generation that would be
considered as an offset in the planning of adequate transformation to serve the local electrical
system needs would be based on at least three years of operating history during the peak period
as defined in Appendix B of SCE’s Transmission Planning Criteria and Guidelines (TPCG).
Based on that operating history, the amount of generation output to be considered in the planning
process could in fact be less than the maximum output of the local generation in question.
Review of the status and output of the generator would occur annually to determine its
dependability status. When a generator has not even been constructed, the dependability of such
a generator cannot be determined and thus the generator cannot be considered for purposes of
serving local electrical system needs.

SCE’s TPCG Section 2.2.2.4.C also states:

“The long-term Likely Contingency loading level will not be exceeded should the
expected amount of local generation be reduced to zero with all transformers in
service.”

The electrical demand of SCE’s Valley South 115 kV System with the expected amount of local
generation reduced to zero is projected to exceed the long-term Likely Contingency loading level
with all transformers in-service in 2015

Consideration of a generation project not yet constructed as a solution to a reliability-based
project to increase transformer capacity and system interconnectivity would pose an
unacceptable risk to SCE’s ability to reliably serve electrical demand needs of its customers in
the San Jacinto Valley area in a timely manner.

The Alberhill System Project basic objectives are listed below as taken from Section 1.4 of
Chapter 1 of SCE’s Alberhill System Project Proponents Environmental Assessment.

= Serve current and long-term projected electrical demand requirements in the Electrical
Needs Area



= Increase system operational flexibility and maintain system reliability by creating
system ties that establish the ability to transfer substations from the current Valley
South 115 kV System

* Transfer a sufficient amount of electrical demand from the Valley South 115 kV System
to maintain a positive reserve capacity on the Valley South 115 kV System through
the 10-year planning horizon

= Provide safe and reliable electrical service consistent with SCE’s Transmission
Planning Criteria and Guidelines

= Increase electrical system reliability by constructing a project in a location suitable to
serve the ENA

= Meet project need while minimizing environmental impacts

* Meet project need in a cost-effective manner

Any speculative power plants would fail to meet the following Alberhill project objectives:

= Serve current and long-term projected electrical demand requirements in the ENA
Cannot be declared dependable until such a time that it may qualify, the generation project
may not be used for planning to serve the current and long-term projected electrical demand
requirements in the Electrical Needs Area. In contrast, SCE’s Alberhill System Project
proposes an ultimate capacity of 1,680 MV A of transformation to serve the Electrical Needs
Area versus the Sun Valley Project output. The Alberhill System Project would provide a
much greater ability to serve the current and long-term projected electrical demand
requirements in the Electrical Needs Area.

= Increase system operational flexibility and maintain system reliability by creating
system ties that establish the ability to transfer substations from the current Valley
South 115 kV System
Would not include or provide for any 115 kV line construction outside of the construction of
the two gen-tie lines, the Valley South 115 kV System operational flexibility and system
reliability is not increased.

= Provide safe and reliable electrical service consistent with SCE’s TPCG
Because a speculative project cannot be declared dependable until such a time that it may
qualify through the generation process,consideration of the Sun Valley Project in lieu of
SCE’s Alberhill System Project is not consistent with SCE’s TPCG and would not meet the
reliability needs of the ENA

Wind

Within the Electrical Needs Area, there is less than .05 MW produced of wind generation.
This small amount of generation is included in the forecast for load growth and generation.
Wind generation in the ENA is not reliable or does not provide enough generation to serve as

a system alternative to the Alberhill Project.

Geothermal



Most of California’s developed geothermal resources are located in Sonoma, Lake, Imperial,
and Inyo Counties. Other geothermal resource areas in the State are found in Lassen, Mono,
Siskiyou,and Modoc Counties. Some of the sites for new geothermal development are
located in areas characterized by sensitive cultural and environmental concerns. Other issues
that could delay development include permitting and access to transmission.

Given that these geothermal plants are not in the Electrical Needs Area, they were not
considered as a system alternative for the Alberhill Project.

4. The combination of these proposed system alternatives are incorporated in SCE's annual
planning process. Yet even as a combination of alternatives, these sources do not meet the
Alberhill project objectives:

= Serve current and long-term projected electrical demand requirements in the ENA

= Increase system operational flexibility and maintain system reliability by creating
system ties that establish the ability to transfer substations from the current Valley
South 115 kV System

= Provide safe and reliable electrical service consistent with SCE’s TPCG .
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Question 03:

b. Discuss the status of SCE’s Smart Meter program, Summer Discount Plan (air conditioner
cycling), Technical Assistance and Technology Incentives Program (TA & TI), and Solar
Rooftop Program in terms of existing and projected participation and effects on electrical
demand within the Valley South Electrical Needs Area (ENA).

Response to Question 03:

SCE has deployed Edison SmartConnect meters to customers with demands less than 200 kW
within the Wildomar and Menifee districts (i.e., the Valley South Electrical Needs Area (ENA)).
Edison SmartConnect-enabled demand response and energy conservation programs are currently
available to customers within the ENA. Table 1 provides the number of customers on SCE's
Edison SmartConnect-enabled demand response and energy conservation programs. However,
SCE has not projected participation rates or calculated any demand response or energy
conservation effects specifically for the ENA.

Table 2 provides the enrollments in SCE’s Auto-DR and Technical Assistance and Technology
Incentives Program (TA & TI) as of April 30, 2012. Enrollment forecasts for Auto-DR and
TA&TI have not been calculated specifically for the ENA.

The attached 2012 Edison SmartConnect Annual Demand Response and Energy Conservation
Report describes all of SCE’s demand response and energy conservation programs and results
for the year ended 2011.

Table 1: Edison SmartConnect Program Statistics
As of April 30, 2012
Menifee and Wildomar Districts

Demand Response Menifee Wildomar
Save Power Day 182,472 136,509
Incentive
Summer Advantage 0 0
Incentive
Time-of-use Rates 710 495
PCT-enabled SDP 0 0




Energy Conservation

Web Presentment Tools 74,376 71,401
Budget Assistant 17,636 20,928
In-Home Display 0 0

Table 2: Auto-DR and Technical Assistance and Technology
Incentives Program (TA & T1)
Enrollments as of April 30, 2012
Menifee and Wildomar Districts

Menifee Wildomar

Auto-DR/ TA&TI 6 19
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Question 04:

c. Provide SCE’s latest data regarding residential and nonresidential onsite generation by
identifying the megawatt capacity installed in the Valley South ENA from (i) residential
self-generation projects, (ii) non-residential selfgeneration projects, and (iii) any other
renewable energy projects that would either provide capacity to or remove demand from the
Valley South ENA.

Response to Question 04:

Please see the table below which provides the most current nameplate values of residential and
nonresidential on-site generation (predominately solar) in MW installed and forecasted to be
installed for the ENA. This type of data is incorporated in SCE's annual planning process
(beginning in 2011 for the years forecasted years 2012-2021) and is already included in the
most recently provided load versus capacity tables (provided on April 4, 2012 in answer to
Data Request SCE-020 #6). There were no other renewable generation projects within the
ENA.

Summary of NEM MW Installed and Forecasted through 2021 in Electrical Needs Area

Electrical Needs Area 2005-2012* | 2013 2014 2015 2016 2017 2018 2019 2020 2021
Historical and Forecasted MEM Installation Values {MW)

Mon Residential 6.59 0.99 1.14 1.31 1.50 1.73 1.99 2.29 2.63 3.02

Residential 6.30 0.94 1.09 1.25 1.44 1.65 1.90 2.18 2.51 2.89

Total Capacity Cumulative 12.89 14.82 | 17.05 19.60 | 22,54 | 25.92 | 29.81 34.28 39.43 | 45.34

* as of 8/29/2012



Southern California Edison
Alberhill PTC & CPCN A.09-09-022

DATA REQUEST SET Alberhill-Energy Division-SCE-021

To: ENERGY DIVISION
Prepared by: Paul McCabe
Title: Engineer

Dated: 03/30/2012

Question 04-Update:

Provide SCE’s latest data regarding residential and nonresidential onsite generation by
identifying the megawatt capacity installed in the Valley South ENA from (i) residential
self-generation projects, (ii) non-residential selfgeneration projects, and (iii) any other
renewable energy projects that would either provide capacity to or remove demand from the

Valley South ENA.

C.

Response to Question 04-Update:

Data as of 8/29/2012

Summary of NEM MW Installed in
Valley South Electrical Needs Area
Installed 2005
Electrical Needs Area to Date
Mon Residential 6.3
Residential 6.2
Total Capacity Cumulative 12.5

This data summarizes the installed capacity of residential self-generation projects, non-residential
self-generation projects, and any other renewable energy projects that would either provide
capacity to or remove demand from the Valley South ENA.
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Question 05:

d. According to SCE’s data, how much electricity in megawatts has been provided by solar,
wind, biomass/biogas, or other renewable energy generation facilities in the ENA yearly
since 2005 and is projected to be provided from 2012 through 2021? How has SCE
considered these resources in its peak demand projections or the Valley South 115-kV
System?

Response to Question 05:

Please see the table below which provides the most current nameplate values of residential and
nonresidential on-site generation (predominately solar but including wind, biomass/biogas,
and other renewable sources) in MW installed and forecasted to be installed for the ENA.
This type of data is incorporated in SCE's annual planning process (beginning in 2011 for the
years forecasted years 2012-2021) and is already included in the most recently provided load
versus capacity tables (provided on April 4, 2012 in answer to Data Request SCE-020 #6).

Summary of NEM MW Installed and Forecasted through 2021 in Electrical Needs Area

Electrical Needs Area 2005-2012* | 2013 2014 2015 2016 2017 2018 2019 2020 2021
Historical and Forecasted MEM Installation Values {MW)

Mon Residential 6.59 0.99 1.14 1.31 1.50 1.73 1.99 2.29 2.63 3.02

Residential 6.30 0.94 1.09 1.25 1.44 1.65 1.90 2.18 2.51 2.89

Total Capacity Cumulative 12.89 14.82 | 17.05 19.60 | 22,54 | 25.92 | 29.81 34.28 39.43 | 45.34

* as of 8/29/2012
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Question 06:

e. To what extent and in what ways have (i) additional energy efficiency and demand response,
(ii) new sources of rooftop solar and other customer-side generation, and (iii) increased
distributed generation been considered in SCE’s peak demand projections for the Valley
South 115- kV System?

Response to Question 06:

SCE based its load forecast on the measured peak demand of the Electrical Needs Area
substations. To the extent that energy efficiency, demand response and onsite generation
programs have been implemented, their effects have been reflected in the measured peak demand
recorded at each of the substations. However, SCE does not have a definitive way of measuring
an exact or approximate amount of coincident peak demand reduced through the implementation
of energy efficiency, demand response, and onsite generation.
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Question 01:
Question 5.3.2

The PEA states that the proposed 115-kV conductor would be 954-kemil stranded aluminum
conductor and 4/0 aluminum steel-reinforced conductor would be used for grounding. At
locations requiring higher tension, 954-kcmil aluminum steel-reinforced conductor would be
used.

a. Provide the normal and emergency ampacity for the proposed 954-kcmil conductor.

b. Provide the size and type as well as the normal and emergency ampacity of the existing
conductor used for each of the 115-kV segments that would be modified as part of the
proposed project (115-kV Segments 1 through 8; see attached map).

c. Identify the parameters used to establish the respective ampacities, such as ambient
temperature, conductor temperature rise, wind speed, and loading cycle etc.

d. If the rating of the proposed 954-kcmil conductor differs from that existing conductor used
for the specified 115-kV segment, explain the reason for the differences.

e. Describe each type of location along 115-kV subtransmission lines that typically require
higher tension and, thus, would likely require 954-kcmil aluminum steel-reinforced
conductor for the proposed project.

Response to Question 01:
a. Provide the normal and emergency ampacity for the proposed 954-kcmil conductor.

The overhead 954 kcmil stranded aluminum conductor (SAC) proposed for this project has the
following ampacity ratings:

Normal conditions (continuous) — 1,090 amps

Emergency conditions (4 hours) — 1,470 amps

b. Provide the size and type as well as the normal and emergency ampacity of the existing
conductor used for each of the 115-kV segments that would be modified as part of the
proposed project (115-kV Segments 1 through 8; see attached map).

Segment 1 - 653 kemil ACSR
Segment 2 — 653 kemil ACSR



Segment 3 — 653 kemil ACSR
Segment 4 — 653 kemil ACSR
Segment 5 — 653 kemil ACSR
Segment 6 — No existing conductor as this is the first circuit on a new pole line segment.
Segment 7 — 653 kemil ACSR
Segment 8 — No existing conductor as this is the first circuit on a new pole line segment.

653 kemil ACSR Conductor
Normal conditions (continuous) — 920 amps
Emergency conditions (4 hours) — 1,240 amps

c. ldentify the parameters used to establish the respective ampacities, such as ambient
temperature, conductor temperature rise, wind speed, and loading cycle etc.

For the purpose of determining overhead transmission conductor ampacities, SCE assumes the
following parameters:

Latitude: 34 deg N

Time: 13 hours

Ambient Temperature: 104 °F (40 °C)

Wind Speed: 4 ft/sec

Wind Direction: perpendicular to the wires

Line Direction: 0 degrees azimuth (N-S direction)

Atmosphere: clear

Absorbtivity and emissivity: 0.5
: Altitude: 500 ft (unless the location is in the mountains, then altitude should be estimated
and ampacity adjusted accordingly).

For SAC conductors:
Normal Rating:

Conductor temperature: 85 deg-C
Loading Cycle: continuous

4-hr Emergency Rating:
Conductor Temperature: 130 deg-C
Loading Cycle: 4 hours

For ACSR conductors:

Normal Rating:
Conductor temperature: 90 deg-C
Loading Cycle: continuous

4-hr Emergency Rating:
Conductor Temperature: 135 deg-C




Loading Cycle: 4 hours

d. If the rating of the proposed 954-kcmil conductor differs from that existing conductor used
for the specified 115-kV segment, explain the reason for the differences.

954 kemil SAC conductor has a higher capacity rating than that of the existing 653 ACSR
conductor primarily because it has a larger cross-sectional area.

e. Describe each type of location along 115-kV subtransmission lines that typically require
higher tension and, thus, would likely require 954-kcmil aluminum steel reinforced
conductor for the proposed project.

Where new conductor is to be used, SCE's preliminary design incorporates the use of 954 kcmil
SAC conductor. The Alberhill System Project does not have any locations identified, as part of
the 115 kV subtransmission line construction, where it is expected that the use of 954 kcmil
aluminum conductor steel reinforced (ACSR) would be required.

SCE's Amended PEA (Section 3.1.3) states "If needed, 954 aluminum conductor steel reinforced
ground conductor would be used at locations requiring higher tension.” The word “ground” was
included in error and with its removal, the statement is accurate. In review of SCE's preliminary
design, it is not expected that it would be required to use 954 kcmil ACSR, however, this is
subject to change to during final engineering.



Southern California Edison
Alberhill PTC & CPCN A.09-09-022

DATA REQUEST SET Alberhill-Energy Division-SCE-028

To: ENERGY DIVISION
Prepared by: Pam Blue-Fraijo
Title: Sub-transmission Planner
Dated: 10/10/2012

Question 04 (Part 1 & 2):
Question 14.9

1. The City of Menifee (attached) submitted a letter to the CPUC that states electrical lines on
Murrieta Road between Craig Avenue and Beth Drive are located underground. Discuss the
feasibility of installing the proposed 115-kV subtransmission line in
(a) existing underground conduit and
(b) in new underground conduit at this location.

2. Discuss the feasibility of spanning the roadway section along Murrieta Road between Craig
Avenue and Beth Drive. Include a discussion of the size of 115-kV structures that would be
required to allow for spanning.

Response to Question 04 (Part 1 & 2):

14.9 1.a: Subtransmission standards will not allow installation of 115kv underground cables in
existing distribution conduits.

14.9 1.b: It could be possible to install a new conventional underground system (fully encased
concrete duct bank) on Murrieta Road. This determination would require base maps, utility as
built look ups, and ultimate street right of way plans/information from the City of Menifee.

14.9 2. . Spanning the existing distribution underground section along Murrieta Road between
Craig Avenue and Beth Drive would not be feasible. A span of this length (approximately 1475
feet) does not fit within SCE's typical design standard for subtransmission circuits along city
streets. To accommodate a span of this length, Tubular Steel Poles (TSP's) would be required at
or near the intersections of Murrieta Road at Craig Avenue and at Beth Drive. The heights of the
TPS's are estimated to be a minimum of 130 feet, with a base diameter a minimum of 55 inches
and a foundation diameter a minimum of 7.5 feet. It is likely overhang easements will need to be
acquired from the adjacent property owners to accommodate the "rise and swing" (blow-out) of
the overhead conductors.



Southern California Edison
Alberhill PTC & CPCN A.09-09-022

DATA REQUEST SET Alberhill-Energy Division-SCE-028

To: ENERGY DIVISION
Prepared by: Wendy Worthy
Title: Biologist

Dated: 10/10/2012

Question 05:
Question 14.10

1. The figure, “Proposed 500kV Project Elements Aerial Overview” dated 8/16/2012 by SCE
(attached) shows that 2012 biological surveys were conducted in areas along Lake Street
north of Walker Canyon Road along the access road to towers R11 and R12, and along Black
Powder Road and access roads to towers R4 through R8. Provide GIS survey data for these
areas.

2. According to the figure, “Proposed 500kV Project Elements Aerial Overview” dated
8/16/2012 by SCE, the area along Hilltop Road [Hill Top Drive] between existing 500-kV
towers M13-T2 and M13-T1 was not surveyed. Provide survey data for this area or explain
why this area was not surveyed.

3. The report titled, “Valley-Ivyglen Subtransmission Line Project-Phase 2 AMEC Biological
Survey Methods,” dated September 4, 2012 does not include a description of the results for
the surveys described. Provide additional details and discussion, such as the number of
individuals/populations found, nesting status, and habitat quality for the following resources,
which were observed during surveys:

- Rufous-crowned sparrow (near proposed Alberhill Substation site);

- San Diego black-tailed jackrabbit;

- All occurrences of smooth tarplant, small-flowered microseris, Coulter’s goldfields, and
paniculate tarplant;

- All occurrences of San Jacinto valley crownscale (federally endangered); and

- Vernal pools.

4. The report titled, “Results of a 2011 final habitat assessment and follow-up trapping surveys
for the federally endangered Stephens’ kangaroo rat (Dipodomys stephensi) (SKR) and State
Sensitive Los Angeles pocket mouse (Perognathus longimembris brevinasus) (LAPM),”
dated August 27, 2011 (SJM Biological Consultants) describes the results of small mammal
trapping along the proposed Alberhill System Project 115-kV routes and substation site.
Provide GIS data for all locations where Dulzura kangaroo rat (a Western Riverside County
MSHCP-protected species) were found in proximity to a component of the proposed project.

Response to Question 05:



1. Attached is ALL of the GIS biological resources data previously provided by AECOM that
encompasses the 500 kV element of the proposed project referred to in this request. The
attached GIS file IS labeled “Alberhill_DG_14.10_Item1_All-
B10-Data_GIS-to-CPUC_8-17-12.zip”

2.This area was not previously part of the project but was considered a possibility later after the
2012 bio survey season was over. At this time, subject to detailed construction analysis and
based on the current level of engineering analysis, SCE has no plans to work at M13T1, and the
need for the access road between M13T1 and M13T2 is still being evaluated. Should this
change and road use/tower work be needed, only the use of existing maintained access road and
work within existing disturbance footprint at the base of M13T1 would be needed. No
earth-moving ground disturbance or other activities that could potentially impact sensitive
species would occur in this area.

Specific to the access road between M13T2 and M13T1:

If used, there would be no project-specific road improvements (e.g., widening) and
the entire area along the access road is very steep. Regardless, because of the steep
terrain (i.e., safety issue for biologist), bio surveys would have been limited to what
could have been observed directly within and adjacent to the existing maintained
road footprint. This area does fall within the MSHCP survey areas for NEPS and
BUOW. Regarding BUOW, no suitable habitat exists (unsuitable due to steep
terrain and vegetation density/height) and no protocol-level surveys would be
required. Regarding NEPS, because of SCE’s road maintenance associated with the
existing Serrano-Valley line, no suitable habitat for NEPS is present and no further
surveys would be required.

This area between M13T1 and M13T?2 also falls within the SKR Core Reserve. This
area would not have been surveyed for SKR as no suitable habitat exists (unsuitable
due to steep terrain, dominated by dense stands of grassland and moderate to dense
stands of sage scrub). Previous SKR trapping surveys were conducted along Lake
Street and a smaller stretch of Hill Top Road in 2010 and 2011. These trapping
areas exhibit the same habitat conditions as the maintained access road between
M13T1 and M13T2. Due to lack of suitable habitat, SKR were not expected to
occur in any of these areas; however, the trapping was conducted to confirm the
anticipated lack of SKR presence.

Specific to Tower M13-T1 (although work is not planned here at this time):

The footprint in which work would occur is maintained as part of the Valley-Serrano
line.

This area does fall within the MSHCP survey areas for NEPS, CAS and BUOW.



Similar to the access road discussed above, encountering sensitive species in this
disturbed area would also be unlikely. Further, suitable habitat for SKR does not
exist within in the maintained tower disturbance footprint or within the area adjacent
to this tower disturbance footprint.

As needed, an assessment of the access road and Tower M13-T1 would be included as part
of the pre-construction survey effort with results provided to the CPUC prior to any
project-specific use of the access road between M13-T2 and M13-T1 as well as any work at
M13-T1. While the presence of sensitive species in this area is unlikely, biological
monitoring would be implemented to ensure no impacts to sensitive species would occur.

3.Response — For both the Valley-lvyglen (VIG) and Alberhill project, biological technical
reports are being prepared specific to the MSHCP Participating Special Entity process.
Based on biological survey data, a description of the survey methodology and list of
potential species occurrences was provided to the CPUC. The table below further presents
the number of individuals identified during surveys conducted to date along the overlap
area. Information gathered for each species was collected per specific protocols and does
not include additional information such as nesting status and habitat quality. At this time,
the presence/absence of these species as well as numbers of individuals is the basis on
which mitigation would be determined. Additional information regarding nesting status will
be gathered during the pre-construction surveys.

Valley-lvyglen Subtransmission Line & Alberhill Substation - Special-status Results
Date: 22 October 2012

Detect No. of VIG
Common Name Scientific Name ion Individu
Phase
Year als
Birds
) ) . 2006 1 2
Rufous-crowned Sparrow Aimophila ruficeps 2011 3 >
Cooper's Hawk Accipiter cooperii 2012 1 1
Red-tailed Hawk Nest Buteo jamaicensis 2006 1 2
Lawrence's Goldfinch Carduelis lawrencei 2012 1 1
Willow Flycatcher Empidonax traillii 2011 1 2
I Eremophila alpestris
California Horned Lark actia 2012 1 5
coastal California POI.'Opt'.Ia
Gnatcatcher cal!forn!ca
californica 2006 1 2
. 2011 1 2
Yellow Warbler Setophaga petechia 5012 2 >
2011 18 2




Least Bell's Vireo Vireo bellii pusillus 2010 28 2
2011 37 2
Mammals
, . . 2006 2 2
Stephens' Kangaroo Rat Dipodomys stephensi 2011 17 >
San Diego Black-Tailed Lepus californicus 2011 1 2
Jackrabbit bennettii 2012 1 2
Amphibians
.. 2006 3 2
Western Spadefoot Toad Spea hammondii 2011 1 >
Plants
Chaparral Sand Verbena Abronia villosa var.
P aurita 2010 4 2
) . . . 2010 8 2
San Diego Ambrosia Ambrosia pumila 2012 5 >
San Jacinto Valley Atriplex coronata
Crownscale var. notatior 2012 28 2
L. California
Round-leaf Stork's Bill macrophylla 2011 21 5
2006 50 2
Centromadia 2009 50 2
Smooth Tarplant pungens ssp. laevis 2011 7595 2
2012 2492 2
Chorizanthe
Long-spined Spineflower polygonoides var.
longispina 2009 1 2
. Deinandra
Paniculate Tarplant paniculata 2012 31 5
, : Lasthenia glabrata 2011 31,000 2
Coulter's Goldfields ssp. coulteri 2012 161 2
Coulter's Matilija Poppy Romneya coulteri 2012 2 2
. . ) . .. 2011 115 2
Small-flowered Microseris Microseris douglasii 5012 20 >

Specific to “vernal pools” refer the attached file labeled as

“Alberhill_DG_14.10 Item3_VIG-Phase2_FairyShrimp_SurveyReport_July2012.pdf” The
file includes the report titled “Results of Focused Surveys for Listed Fairy Shrimp Species for
the Valley-lvyglen Transmission Line Project, Phase Il, Riverside County, California. ” This
report is specific to the VIG project and covers an area larger than just the Alberhill overlap
area. A total of 99 pools were identified during 2011-2012 focused wet season surveys, but
only 20 exhibited inundation suitable for sampling per the US Fish and Wildlife Service
(USFWS) Interim Survey Guidelines to Permittees for Recovery Permits under Section
10(a)(1)(A) of the Endangered Species Act for the Listed Vernal Pool Branchiopods (1996).
Pooling in the study area was primarily associated with depressions in disturbed and



developed areas that are characterized as road ruts within existing access roads and
shoulders. The study area is highly dynamic, as the local residents utilize the unpaved access
roads daily and the majority of the pools are in or adjacent to the existing access roads.
Residents drive vehicles, hike, and walk their dogs through these areas thus altering the
pools. As such, pool depths, boundaries, and length of inundation continually changed
throughout the survey period. Although they fit the criteria of holding at least 1.2 in (3 cm)
of water for eight days or longer, they were altered by recreational activity or dried up prior
to the next sampling visit. To date, none of the depressions sampled for fairy shrimp in the
VIG area overlapping with Alberhill would meet the definition of a “vernal pool” and
nowhere within the VIG project area were listed fairy shrimp observed. Only Versatile Fairy
Shrimp (Branchinecta lindahli ) not considered sensitive by resource agencies were detected
in one pool (Appendix B: Photographs 4-5 of the attached report). Other pools did not
support any fairy shrimp species during the 2011-2012 survey season.

4.GIS data for small mammal trapping in 2011 was provided to the CPUC showing polygons
where SKR and LAPM trapping occurred. It should be noted that Dulzura kangaroo rat
(DKR) is not a listed species nor are there focused survey or mitigation requirements for this
species. Therefore no specific data points for DKR would have been collected as part of the
trapping effort. DKR individuals found during trapping efforts would have been mentioned
only as incidental observations within the areas being trapped for the sensitive small

mammal species, SKR and LAPM (Refer to Tables 2 and 3 within the August 27, 2011
report). Attached is a query of the identified polygons (i.e., no specific individual data points)
that encompassed positive results for DKR provided as a separate GIS deliverable attached
here and labeled “Alberhill_DG_14.10 Item4_DKR_GIS-to-CPUC_10-22-12.zip”
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EXECUTIVE SUMMARY

At the request of Southern California Edison (SCE), AMEC Environment & Infrastructure, Inc.
(AMEC) delineated and assessed potential habitat for listed fairy shrimp species in support of
the proposed Valley-lvyglen Transmission Line Project, Phase Il (project). Identified potential
habitat was sampled following U.S. Fish and Wildlife Service (USFWS) protocol (USFWS 1996)
for two federally listed fairy shrimp species known from the region: Vernal Pool Fairy Shrimp
(Branchinecta lynchi) and Riverside Fairy Shrimp (Streptocephalus wootonii).

The proposed project is designed to improve reliability and meet projected electrical load
requirements in western Riverside County, and involves the eventual construction of a new 115
kilovolt (kV) transmission line between the Valley and Ivyglen substations. The project is located
in western Riverside County, California and the proposed Phase Il transmission line route
traverses portions of unincorporated county and the cities of Corona and Lake Elsinore.

The purpose of this report is to summarize the results of fairy shrimp and vernal pool studies
that have been conducted within the Phase |l project area during the 2012 wet season. Surveys
were also conducted at the south end of this area during the 2008-2009 and 2009-2010 wet
seasons.

Of 99 pools identified and sampled, none were found to support federally listed fairy shrimp
species during the sampling period. The non-sensitive Versatile Fairy Shrimp (Branchinecta
lindahli) was identified in one pool in the 2011-2012 season, which was a new pool in an area
not previously surveyed. No fairy shrimp were found in any other pool during 2011-2012 Phase
Il surveys.
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1.0 INTRODUCTION

At the request of Southern California Edison (SCE), AMEC Environment & Infrastructure, Inc.
(AMEC) delineated and assessed potential habitat for listed fairy shrimp species in support of
the proposed Valley-lvyglen Transmission Line Project (project). Identified potential habitat was
sampled following U.S. Fish and Wildlife Service (USFWS) protocol (USFWS 1996) for two
federally listed fairy shrimp species known from the region: Vernal Pool Fairy Shrimp
(Branchinecta lynchi) and Riverside Fairy Shrimp (Streptocephalus wootonii).

The proposed project is designed to improve reliability and meet projected electrical load
requirements in western Riverside County, and involves the eventual construction of a new 115
kilovolt (kV) transmission line between the Valley and lvyglen substations.

1.1  Project Location and Study Area

The project is located in western Riverside County, California and the proposed Phase I
transmission line route traverses portions of unincorporated county and the cities of Corona and
Lake Elsinore (See Figures 1 and 2). The route traverses portions of the Lake Elsinore, Lake
Mathews, and Alberhill United States Geological Survey (USGS) 7.5-minute series topographic
quadrangles.

The project has been divided into two portions: eastern (Phase |I) and western (Phase Il). Phase
| extends from the Valley Substation in the City of Menifee southwest to the corner of Collier
Avenue and Third Street in the City of Lake Elsinore. The Valley Substation is located in the City
of Menifee on the west side of Menifee Road between McLaughlin and Ethanac Roads. Phase Il
extends from that corner northwest to the Ivyglen Substation in the City of Corona.

The purpose of this report is to summarize the results of fairy shrimp and vernal pool studies
that were conducted within the Phase Il portion of the project area (study area) during the 2011-
2012 wet season. Phase Il will not be discussed further. Fairy Shrimp surveys were also
conducted in the Phase Il area during the 2008-2009 and 2009-2010 wet seasons (AMEC 2009,
2010), but only at the south end (Pools 4-5, 134-144, and Y2-1). Areas surveyed included the
proposed transmission line right-of-way (ROW) and a 500-foot buffer from the centerline of the
proposed ROW. AMEC was not given permission to survey and lands belonging to Castle &
Cooke, so that area is excluded, with the exception of several public road shoulder pools (see
reduced survey area on Figure 2 and pages A2-8 & A2-9 in Appendix A).

The study area is located within the Western Riverside County Multiple Species Habitat
Conservation Plan (MSHCP). The MSHCP is a comprehensive, multi-jurisdictional Habitat
Conservation Plan, which focuses on conservation of species and their associated habitats in
western Riverside County (Riverside County 2003). Section 6.1.2 of the MSHCP requires site
surveys of riparian, riverine, and vernal pool resources in order to conserve these resources and
the species that use them. The MSHCP does not replace existing federal and state regulations
covering lakes, streams, vernal pools, and other wetland areas. Thus, projects must comply with
existing regulations for these resources.
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2.0 SPECIES DESCRIPTION

2.1 Listing Status and Critical Habitat

Several species of fairy shrimp are considered sensitive by the USFWS and the California
Department of Fish and Game (CDFG) (resource agencies) because of their rarity and/or
association with sensitive aquatic habitats such as vernal pools (CDFG 1990). Two federally
listed fairy shrimp species are known to occur within Riverside County: Riverside County Vernal
Pool Fairy Shrimp and Riverside Fairy Shrimp. A third species, Santa Rosa Plateau Fairy
Shrimp (Linderiella santarosae) is an unlisted sensitive species that occurs only on the Santa
Rosa Plateau of Riverside County.

Vernal Pool Fairy Shrimp is a federally listed as threatened species (USFWS 1994). Critical
Habitat was designated for this species in the Central Valley of California in 2006 (USFWS
2006). Critical Habitat for Vernal Pool Fairy Shrimp has not been designated in western
Riverside County.

Riverside Fairy Shrimp was listed as federally endangered in 1993 (USFWS 1993). Critical
Habitat was designated in 2001 (USFWS 2001), and a revised Critical Habitat was proposed in
2004 (USFWS 2004); the final designation of Critical Habitat was announced on 12 April 2005
(USFWS 2005). The proposed project is approximately 9.5 miles northeast of the nearest
Riverside Fairy Shrimp Critical Habitat unit, Critical Habitat Unit 2, near Trabuco (USFWS 2005)
(see Figure 3).

Western Riverside County, wherein the study area occurs, has historically harbored relatively
large populations of fairy shrimp due to natural environmental conditions (e.g., soils, hydrology,
and topography) that make much of its habitats conducive to vernal pool formation. These
vernal pools, and the fairy shrimp populations they support, have been reduced and fragmented
over the years due pressure from human development, such as housing and agriculture. The
area however, is still designated as an important vernal pool management area by the USFWS
within the larger USFWS Riverside Management Area (USFWS 1998).
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2.1.1 Life History

Fairy shrimp (Class: Crustacea; Order: Anostraca) are conspicuous members of the fauna of
ephemeral ponds and vernal pools. California has at least 25 known species of fairy shrimp
belonging to six genera (Eriksen and Belk 1999). Fairy shrimp have the ability to produce
resting eggs (cysts), which allows them to survive from year to year in ephemeral aquatic
habitats, as they can withstand desiccation and freezing. This allows fairy shrimp to avoid many
potential aquatic predators that require a year-round water source to survive, such as predatory
fish and many frog species. The continued survival of a fairy shrimp population in a particular
location requires water to be ponded for a length of time sufficient for the completion of their life
cycle. The length of time for fairy shrimp from hatching to sexual maturity and egg-laying is
variable depending on environmental conditions and the specific species. In general, a minimum
of one to two weeks is required. As such, the presence of fairy shrimp (either free swimming or
as cysts in the soil) can be considered an indication of an ephemeral pond or vernal pool that
holds water for at least one to two weeks every few years.

Fairy shrimp cysts tend to hatch in pools with relatively cool temperatures, with species-specific
differences in responses that are related to temperature regime (USFWS 1998). Lack of
hatching at higher temperatures (greater than 77° Fahrenheit [F] or 25° Celsius [C]) protects
fairy shrimp from the infrequent summer storms that might otherwise be sufficient to stimulate
development, but inadequate for the organisms to complete their life cycles. Also, often less
than ten percent of the dormant cyst bank hatches with any one hydration (Hathaway and
Simovich 1996). This appears to be an ecological bet-hedging strategy, which helps protect the
species from hatching the entire cyst bank during years where rainfall and pooling is insufficient
to allow the fairy shrimp to reach sexual maturity and breed. In addition, laboratory studies have
shown that many fairy shrimp cysts can hatch after 15 years of dormancy when given the proper
environmental conditions (Eriksen and Belk 1999). Four species of fairy shrimp are known to
occur in Riverside County: Vernal Pool Fairy Shrimp, Riverside Fairy Shrimp, Versatile Fairy
Shrimp (Branchinecta lindahli), and Santa Rosa Plateau Fairy Shrimp.

Vernal Pool Fairy Shrimp has three disjunct populations in western Riverside County (see
Figure 4), but is more widely distributed within California’s Central Valley. Typically, this species
is found in sandstone puddles surrounded by foothill grassland. Other habitats include small
swale, earth slump, or basalt-flow depression basin with a grassy or sometimes muddy bottom
within unplowed grassland. It is found in water ranging from 46.1° F to 73.4° F. Vernal Pool
Fairy Shrimp have been observed between December and early May. This species hatches
soon after pools fill with water of temperatures less than or equal to 50° F, reaching maturity as
quickly as 18 days. However, if water temperatures remain at approximately 59° F, then at least
41 days are required for maturity. This species is known from some of the shortest-lived pools
(e.g., six to seven weeks for winter pools or three weeks for spring pools). Although Vernal Pool
Fairy Shrimp co-occur with several different fairy shrimp species throughout its range, only four
of those have the potential to occur in western Riverside County, as noted above. Vernal Pool
Fairy Shrimp is known to co-occur with all of them, but has been found in the same pools as
Riverside Fairy Shrimp only as cysts, not swimming together. The primary threats to Vernal Pool
Fairy Shrimp are urban and agricultural development of its habitat. The closest known
occurrence of Vernal Pool Fairy Shrimp is on the Santa Rosa Plateau, approximately 13 miles
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south-southeast of the south project terminus of the Valley Substation. The species is also
known to occur in Riverside County in Hemet and Skunk Hollow which are each approximately
16 miles from the study area (USFWS 2006, CDFG 2009, Riverside County 2003) (Figure 4).
The Hemet location is east of the Phase Il south terminus and Skunk Hollow is southeast of the
Phase Il south terminus.

Riverside Fairy Shrimp has a very restricted and scattered distribution. In Riverside County
this species has been detected in vernal pools and temporary ponds at the Santa Rosa Plateau,
Menifee, Lake Elsinore, Skunk Hollow and other Murrieta locations, and in the vicinity of
Temecula (Riverside County 2003, CDFG 2012), see Figure 4. Elsewhere, it occurs in locations
such as Otay Mesa, Marine Corps Base Camp Pendleton, and Miramar Naval Air Station in San
Diego County (Simovich and Fugate 1992). It also has been collected in a few places in Orange
County and Baja California Norte, Mexico (Eriksen and Belk 1999). The nearest documented
population occurrences are near Lake Elsinore, approximately 3 miles southeast of the south
end of the study area. This species typically is found in longer-lived pools that often support
spikerush (Eleocharis sp.). These pools tend to occur in seasonal grasslands sometimes
interspersed with chaparral or coastal sage scrub vegetation. Riverside Fairy Shrimp appears to
be a relatively warm-water species (i.e., hatching between 50 °F to 77 °F [10 °Cand 25 °C])
(Eriksen and Belk 1999), typically not appearing until late in the season although it has been
observed as early as late January (Eng et al. 1990). In Riverside County it is known to co-occur
with two other species of fairy shrimp, including the Versatile Fairy Shrimp and the Vernal Pool
Fairy Shrimp, but it has been found swimming together with the Versatile Fairy Shrimp Only.
Co-occurrence of the Vernal Pool Fairy Shrimp has been in the form of cysts in the same pool
only. It typically occupies long-lasting pools in which the water persists into April or May, and
which reach an average minimum depth of 11.8 inches (in) (30 centimeters [cm]) at filling (Eng
et al. 1990). Riverside Fairy Shrimp requires approximately two months to reach reproductive
age after hatching (USFWS 1998). Like Vernal Pool Fairy Shrimp, the main threats to this
species are urban and agricultural development.

For comparison, Vernal Pool Fairy Shrimp generally hatch earlier in the rainy season, mature
more quickly, and use shallower, cooler pools (typical of early season pools) than Riverside
Fairy Shrimp. In contrast, Riverside Fairy Shrimp usually hatch later in the season in pools that
are warmer and deeper than Vernal Pool Fairy Shrimp, and they are slower to reach sexual
maturity. These different ecological niches likely minimize competition between the species for
food and other resources, even when they occupy the same pools.

Santa Rosa Plateau Fairy Shrimp is endemic to grassland cool-water vernal pools which are
formed on Southern Basalt Flows located at Santa Rosa Plateau. Therefore, it is not expected
to occur within the study area (Eriksen and Belk 1999). It is not state or federally listed as
Threatened or Endangered.

Versatile Fairy Shrimp commonly occurs in Riverside County and throughout California and

may occupy the same pools as Vernal Pool Fairy Shrimp and the Riverside Fairy Shrimp. This
species is common and is not considered to be sensitive by the resource agencies.
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3.0 SITE CHARACTERIZATION

The topography within the study area is generally flat or with gentle rolling hills. The
approximately 13.2 miles of study area contains a combination of agricultural, municipal, private,
and reserve land, most with previous disturbances of some kind.

3.1 Climate

The study area is located within a Mediterranean climate region consisting of warm, dry
summers and mild, wet winters. In summer, temperatures often reach 100° F and winter
temperatures fall as low as 30° F, with an occasional freeze. Average annual temperature
ranges are fairly moderate for the area, ranging from 49.3° F to 79.5° F. Average total
precipitation for the area is approximately 10 to 15 inches per year (Desert Research Institute
[DRI] 2012).

3.1.1 2011-2012 Wet Season

Most precipitation in coastal Southern California occurs from approximately October through
May, but annual precipitation records include precipitation events from July 1% through June
30". The Elsinore station, near Lake Elsinore, is the closest weather station to the study area.
The total rainfall for the 2011-2012 season was 6.68 inches, which is 4.98 inches less than the
yearly average of 11.66 in (DRI 2012). For comparison, the 2010-2011 season had a total of
22.38 inches (11.67 of which fell in December 2010) and the 2009-2010 season had a total of
16.55 inches (8.88 of which fell in January 2010). The high rainfall totals of the previous two
seasons reflect those two extraordinarily wet months. The four previous seasons had rainfall
totals of less than nine inches each.

3.2 Topography, Land Use, and Soils

The study area begins in the relatively flat Warm Springs Valley in the south, and then travels
northwest, crossing Alberhill Creek/Temescal Wash and continuing through valleys and low
rolling hills in the Terra Cotta and Alberhill areas. It then crosses Temescal Wash again, twice in
the space of about 1.5 miles. As it continues northwest it parallels and then enters the Temescal
Valley, between the Santa Ana Mountains to the southwest and the Gavilan Hills to the
northeast, before terminating at the lvy Glen Substation in Corona. west and then southwest
across a series of low, rolling hills.

The study area is located primarily along relatively flat areas that have historically been used for
grazing, agriculture, an old railroad, and rural residential development. Much of the proposed
ROW is adjacent to existing transmission lines and paved and dirt roads, although there is one
unroaded stretch which crosses several canyons southwest of the Temescal Valley.
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Soils in the study area are primarily in the Monserate-Arlington-Exeter and Traver-Domino-
Willows associations. These soils are characterized as level to moderately steep soils that have
a surface layer of sandy loam often with a hardpan. The soils can range from very shallow to
relatively deep (USDA 1971). Soils in the study area do not generally have a high clay
component; however, there are “lenses” of clay soils in the study area, and several mapped soil
types which are considered sensitive. Phase Il travels through several mapped soil types which
are considered sensitive by the MSHCP (Riverside County 2003). In the south these include
Travers series sandy loams, Altamont series clays, and Willows silty clay. Some of these soils
are associated with the Alberhill Creek/Temescal Wash drainage. In the northern portion of
Phase Il, the alignment passes through additional areas of Altamont clays.

3.3 Weather Conditions and Pool Formation

Vernal pool formation is typically affected by precipitation levels and general rainfall patterns
specifically wherein precipitation is delivered by relatively few, large storm systems. Large but
widely spaced precipitation events may result in saturated soil conditions and temporary pool
formation, but greater precipitation levels and/or more closely spaced storms may be required
for longer inundation periods.

Precipitation levels during the 2011-2012 wet season (October-May) were less than one-third
that of the previous wet season. This is reflected in the reduced number of inundated pools
found this year as compared to previous seasons.

Many of the vernal pools that were sampled during the protocol wet season surveys occurred
within areas that are extremely dynamic, as most are continually altered by human activities.
Such activities included: an active junkyard, recreational activities, and vehicular traffic on
unpaved roads, including off-road vehicles. Of the 99 pools inundated during the 2011-2012
wet season surveys, 78 would fall into the above categories (Appendix B: Photographs 2, 4, 6,
8-10). Other pools were formed on topography created by past construction, agricultural
(Appendix B: Photograph 7), or commercial activities (Appendix B: Photograph 1) on sites that
are now inactive. Twelve pools fell into this category, most of which were not subject to any
disturbance during the 2011-2012 season. Nine pools were in basins in channels directly
subject to runoff as a result of rain events (Appendix B: Photograph 3). All of these were artificial
and/or the result of alteration of natural drainages. Four roadside pools (260 and 247b, e, & f)
were inundated for over 120 days (Appendix B: Photographs 6 & 10). All of these were
maintained by non-rainfall related water sources. Pool 260 was maintained by runoff from
adjacent commercial landscaping and Pools 247b, e, & f were maintained by leakage from a
water pumping station. None of the 99 pools encountered in the 2011-2012 season were natural
pools in an undisturbed location. Table 1 summarizes the number of pools that were formed as
a result of construction related, roadside, and drainage conditions.
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Table 1.
Pool Types for the Proposed Valley-lvyglen Transmission Line Project
Pool Type Pool Identification Number Number of Pools
137, 238-240, 242-243, 247a-252, 255-259, 261-
Road/Road Shoulder 263, 265-269c, 275-277, 317-320, 334-339b, 342- 78
344, 347-353, 360, 362

Related to Past Disturbance 237, 308-316, 333, 355-356 12
Located in Drainage 234, 241, 244, 260, 264, 325, 340, 357-358 9
Grand Total: 99

Per the USFWS wet season protocol, 99 depressions were classified as vernal pools due to
their initial ponding; however, only 20 of these pools were subsequently surveyed per the
USFWS protocol either due to their continuing inundation at the two-week follow-up visit(s), or
due to shrimp already being present at the first discovery of inundation. This includes pools that
were first documented mid-season and remained inundated per the protocol for at least one
sampling event. Only one of the 14 pools identified in previous year’s surveys was inundated
during the 2011-2012 season, and it was dry by the next visit, so was never sampled. A total of
98 new pools were identified during the 2011-2012 wet season which had not been documented
during the 2008-2009 or 2009-2010 wet seasons, mainly because the previous year’s surveys

did not include the majority of the Phase Il alignment. Pools with numbers =144 were first
documented in 2008-2009; pools with a y2 prefix were first documented in 2009-2010, and

pools first documented in 2011-2012 were numbered 2234.

3.4  Vegetation Communities

The vegetation communities and land cover types in the study area are varied, but most pools
occur on developed disturbed land, mainly roadsides and unpaved roads. (ruderal habitat), and
grasslands. Vegetation communities and land cover types recorded along the Phase I
alignment are briefly described below. These communities are classified per the Western
Riverside County MSHCP, which is based on the vegetation communities presented in the
Preliminary Descriptions of Terrestrial Natural Communities of California (Holland 1986;
Riverside County 2003).

3.4.1 Agriculture

Agricultural lands within the study area include areas occupied by dairies and livestock feed
yards or areas that have been tilled for use as croplands or groves/orchards. The Phase Il
alignment crosses areas which were in agricultural production in the past, but little, if any, of
these lands were in active production in 2012.
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3.4.2 Chaparral

Chaparral is a shrub-dominated vegetation community that is composed largely of evergreen
species that range from 3 to 12 feet in height (Riverside County 2003). The most common and
widespread species within chaparral is chamise (Adenostoma fasciculatum). Other common
shrub species include manzanita (Arctostaphylos spp.), wild-lilac (Ceanothus spp.), oak
(Quercus spp.), redberry (Rhamnus spp.), laurel sumac (Malosma laurina), mountain-mahogany
(Cercocarpus betuloides), toyon (Heteromeles arbutifolia), and mission manzanita (Xylococcus
bicolor). Soft-leaved subshrubs are less common in chaparral than in coastal sage scrub (see
below) but occur within canopy gaps of mature stands. Common species include California
buckwheat (Eriogonum fasciculatum), sages (Salvia spp.), California sagebrush (Artemisia
californica), and monkeyflower (Mimulus spp.). In addition, herbaceous species, including
deerweed (Lotus scoparius), nightshade (Solanum spp.), Spanish bayonet (Yucca whipplei),
rock-rose (Helianthemum scoparium), onion (Allium spp.), soap plant (Chlorogalum spp.), bunch
grasses (Nassella spp., and Melica spp.), wild cucumber (Marah spp.), bedstraw (Galium spp.),
and lupine (Lupinus spp.) are also present. Chaparral occurs along the Phase Il alignment west
of the Temescal Valley floor, in places where the alignment touches on the foot of the Santa
Ana Mountains.

3.4.3 Coastal Sage Scrub

In western Riverside County, coastal sage scrub is found both in large contiguous blocks
scattered throughout the county, as well as integrated with chaparral and grasslands. Coastal
sage scrub is dominated by a characteristic suite of low-statured, aromatic, drought-deciduous
shrubs, and subshrub species. Composition varies substantially depending on physical
circumstances and the successional status of the vegetation community; however, characteristic
species include California sagebrush (Artemisia californica), California buckwheat (Eriogonum
fasciculatum), laurel sumac (Malosma laurina), California encelia (Encelia californica), and
several species of sage (e.g., Salvia mellifera, S. apiana). Other common species include
brittlebush (Encelia farinosa), lemonadeberry (Rhus integrifolia), sugarbush (R. ovata), yellow
bush penstemon (Keckiella antirrhinoides), Mexican elderberry (Sambucus mexicana),
sweetbush (Bebbia juncea), boxthorn (Lycium spp.), coastal prickly pear (Opuntia littoralis),
coastal cholla (Cylindropuntia prolifera), tall prickly-pear (O. oricola), and species of dudleya
(Dudleya spp). Within the study area, coastal sage scrub also occurs in various disturbed
phases, as a result of mechanical disturbances such as agriculture, grading, or grazing,
characterized by a sparse, open shrub habitat separated by grasses or bare ground.

3.4.4 Developed or Disturbed Land

Developed or disturbed land consists of disced, cleared, or otherwise altered areas. Developed
lands may include roadways, existing buildings, and structures. Disturbed lands may include
ornamental plantings for landscaping, exotics, or ruderal vegetation dominated by nonnative,
weedy species such as mustard (Brassica sp.), fennel (Foeniculum vulgare), tocalote
(Centaurea melitensis), and Russian thistle (Salsola tragus). The majority of the identified pools
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occur within developed habitat, along dirt roads, building pads, or other manmade features that
result in soil compaction or exposure of hardpan soils suitable for pooling.

3.4.5 Grasslands

Two general types of grasslands occur in western Riverside County: native dominated perennial
grassland (valley and foothill grassland); and nonnative dominated, primarily annual grassland
(nonnative grassland), which is the dominat grassland on the project alignment.

Valley and foothill grasslands typically contain the perennial bunch grasses, such as purple
needlegrass (Nassella pulchra) and foothill needlegrass (N. lepida). Lesser amounts of other
native grasses, such as onion grass (Melica spp.), wild rye (Leymus spp.), muhly (Muhlenbergia
spp.), and cane bluestem (Bothriochloa barbinodis), also may be present. In addition, nonnative
grasses or forbs may be present to varying degrees. Native herbaceous plants commonly found
within valley and foothill grasslands include yellow fiddleneck (Amsinckia menziesii), common
calyptridium (Calyptridium monardum), suncup (Camissonia spp.), Chinese houses (Collinsia
heterophylla), California poppy (Eschscholzia californica), tarweed (Hemizonia spp.), coast
goldfields (Lasthenia californica), common tidy-tips (Layia platyglossa), lupine (Lupinus spp.),
popcornflower (Plagiobothrys spp.), blue dicks (Dichelostemma capitata), muilla (Muilla spp.),
blue-eyed grass (Sisyrinchium bellum), and dudleya (Dudleya spp.). Little, if any, of this
vegetation type occurs on Phase Il

Where grasslands occur on Phase Il, they are nonnative grasslands are likely to be dominated
by several species of grasses that have evolved to persist in concert with human agricultural
practices: slender oat (Avena barbata), wild oat (A. fatua), fox tail chess (Bromus madritensis),
soft chess (B. hordeaceus), ripgut grass (B. diandrus), barley (Hordeum spp.), rye grass (Lolium
multiflorum), English ryegrass (L. perenne), rat-tail fescue (Vulpia myuros), and Mediterranean
schismus (Schismus barbatus).

3.4.6 Meadows and Marshes

Meadow and marsh vegetation communities occur in both flowing and still water. This
vegetation community includes cattails (Typha spp.), bulrushes (Scirpus spp.), sedges (Carex
spp.), spikerushes (Eleocharis spp.), sedges (Cyperus spp.), smartweed (Polygonum spp.),
watercress (Rorippa spp.), and yerba mansa (Anemopsis californica). It also contains perennial
and biennial herbs (e.g., Oenothera spp., Lupinus spp., Potentilla spp., and Sidalcea spp.) and
grasses (e.g., Agrostis spp., Deschampsia spp., and Muhlenbergia spp.). Rooted aquatic plant
species with floating stems and leaves, such as pennywort (Hydrocotyle spp.), water smartweed
(Polygonum amphibium), pondweeds (Potamogeton spp.), and water-parsley (Oenanthe
sarmentosa) may also be present. Meadows are not present on Phase Il, but the alignment
skirts some marshland, primarily in the south.
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3.4.7 Riparian Forest, Woodland, and Scrub

Riparian vegetation, including forest, woodland, and scrub subtypes, is distributed in waterways
and drainages throughout much of western Riverside County. Depending on community type, a
riparian community may be dominated by any of several trees or shrubs, including box elder
(Acer negundo), bigleaf maple (A. macrophyllum), coast live oak (Quercus agrifolia), white alder
(Alnus rhombifolia), sycamore (Platanus racemosa), Fremont’s cottonwood (Populus fremontii),
California walnut (Juglans californica), Mexican elderberry (Sambucus mexicana), wild grape
(Vitis girdiana), giant reed (Arundo donax), mule fat (Baccharis salicifolia), tamarisk (Tamarix
spp.), or any of several species of willow (Salix spp.). In addition, various understory herbs may
be present, such as saltgrass (Distichlis spicata), wild cucumber (Marah macrocarpus), mugwort
(Artemisia douglasiana), stinging nettle (Urtica dioica), and poison-oak (Toxicodendron
diversilobum) (Riverside County 2003). Subcategories of these habitat types within the study
area include mule fat scrub, southern cottonwood-willow riparian forest, and southern
sycamore-alder riparian woodland. Within the study area, riparian habitats occur primarily along
stream courses, floodplains, and riverbanks.

3.4.8 Riversidean Alluvial Fan Sage Scrub

Riversidean alluvial fan sage scrub generally occurs on alluvial fans and benches along the
floodplains of larger waterways in the Riverside County. Alluvial scrub is made up predominantly
of drought-deciduous soft-leaved shrubs, but with significant cover of larger perennial species
typically found in chaparral. Scalebroom (Lepidospartum squamatum) generally is regarded as
an indicator of Riversidean alluvial fan sage scrub. In addition to scalebroom, alluvial scrub
typically is composed of white sage (Salvia apiana), redberry (Rhamnus crocea), California
buckwheat, Spanish bayonet (Hesperoyucca whipplei), California croton (Croton californicus),
cholla (Cylindropuntia spp.), tarragon (Artemisia dracunculus), yerba santa (Eriodictyon spp.),
broom baccharis (Baccharis sarothroides), and mountain-mahogany (Cercocarpus betuloides).
Annual species composition has not been studied, but is probably similar to that found in
understories of neighboring shrubland vegetation. The alignment skirts this vegetation
community in several locations.

3.4.9 Woodlands and Forests

Woodland and forest vegetation communities in western Riverside County are dominated by
Engelmann oak (Quercus engelmannii), coast live oak, canyon live oak (Q. chrysolepis), interior
live oak (Q. wislizenii), and black oak (Q. kelloggii) in the canopy, which may be continuous to
intermittent or savannah-like. Four-needle pinyon pine (Pinus quadrifolia), single-leaf pinyon
pine (P. monophylla), and California juniper (Juniperus californica) are the canopy species of
peninsular juniper woodland, which most commonly occur in southern California, forming a
scattered canopy from 10 to 49 feet (ft) (3 to 15 meters [m]) tall. Phase Il skirts some individual
oaks and some limited oak woodlands.

Open Water.
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Open water habitat typically is unvegetated due to a lack of light penetration. However, open
water may contain suspended organisms such as filamentous green algae, phytoplankton
(including diatoms), and desmids. Floating plants such as duckweed (Lemna spp.), water
buttercup (Ranunculus aquatilis), and mosquito fern (Azolla filiculoides) also may be present.
Open water includes inland depressions, ponds, lakes, reservoirs, and stream channels
containing standing water and often occur in conjunction with riparian and upland vegetation
communities. Depth may vary from hundreds of feet to a few inches (Riverside County 2003).
The Phase Il alignment skirts permanent open water only in the south.
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40 SURVEY METHODOLOGY

Focused surveys for listed fairy shrimp species were conducted by John F. Green under the
authority of USFWS Permit TE-054011-5. A notification letter, dated 20 November 2012, was
submitted to the USFWS prior to sampling inundated pools (Appendix C). Surveys were
conducted according to USFWS survey guidelines for wet season surveys (USFWS 1996).
Once the pools were inundated with at least 1.2 in (3.0 cm) of water following a storm event,
pools were sampled once every two weeks until the pools were no longer inundated (or until
they experienced 120 days of continuous inundation). In cases where the pools dry and then
refill within the same wet season, the pool sampling is reinitiated every time they reach the 1.2
in (3.0 cm) of standing water criterion, and sampling is started within eight days of reaching that
criterion, with continual sampling every two weeks. Pools were sampled using a net with a mesh
size smaller than (0.1 in) 3.2 millimeters.

All inundated pools were sampled upon each site visit. Pools were sampled with a net. All fairy
shrimp netted were identified to species, when maturity level allowed. If only immature fairy
shrimp were encountered in the pool, which did not yet exhibit the adult characteristics needed
for identification, their life history status was noted and identification was planned for the next
survey visit.

A total of 20 pools (out of 99 inundated for at least one visit) were sampled. Table 2 summarizes

sampling visits for the study area. Appendix A depicts pool locations, and Appendix D
summarizes pool sampling information.
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Table 2.
Sampling Visits for the Proposed Valley-Ivyglen Transmission Line Phase Il Project Fairy
Shrimp Surveys

Date Survey # Activity
22 November 0 Checked for ponding after rain event; ponding observed and will begin
2011 sampling inundated pools in two weeks.
6 December 2011 1 Sampled inundated pools.
20 December Continued to sample inundated pools. Rain events had occurred which
2 ) .
2011 refilled/inundated many pools.
3 January 2012 3 Sampled inundated pools.
17 January 2012 4 Continued to sample inyndqted pools. Rain events had occurred which
refilled/inundated some pools.
31 January 2012 5 Sampled inundated pools.
14 February 2012 6 Sampled inundated pools.
28 February 2012 7 Continued to sample inundated pools. Rain events had occurred which

refilled/inundated many pools.

13,19,& 22 March Sampled inundated pools, some new pools found in previously closed
2012 areas.

27 March 2012 9 Continued to sample inundated pools. Rain events had occurred which

refilled/inundated many pools.
10 & 12 April Continued to sample inundated pools, one new pool found in newly
10
2012 added area.

24 April 2012 11 Continued to sample myndqted pools. Rain events had occurred which
refilled/inundated a few pools.

8 May 2012 12 Sampled inundated pools.

16 May 2012 13 Continued to sample inundated pools, all now dry except for three that
y reached their 120 day limit on this date, thus making this the final visit.
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5.0 SURVEY RESULTS

A total of 99 pools were identified during 2011-2012 focused wet season surveys, but only 20
exhibited inundation suitable for sampling. The locations of the identified pools are included in
Appendix A and detailed pool information is included as Appendix D.

The study area is highly dynamic, as the local residents utilize the unpaved access roads daily
and the maijority of the pools are in or adjacent to the existing access roads. Residents drive
vehicles, hike, walk their dogs, as well as other recreational activities, which alter the pools. As
such, pool depths, boundaries, and length of inundation are continually changing. Construction
sites with graded lots, roads, and pads are currently inactive, or are influenced by runoff and
storm drain flows. These pools remained relatively untouched at the time of the surveys. These
pool types (active access roads and inactive construction sites) typically are not considered
vernal pools, but they do support Versatile Fairy Shrimp, a ubiquitous species.

Pools within the study area not only changed at the beginning and the end of the wet season,
but between sampling visits. A pool would be inundated at the beginning of the season and
would not refill even with sufficient rain because vehicular activity or a flood event had
reconfigured the pool. Conversely, a pool would be formed in the middle of the season that was
not present upon initiation of surveys). Therefore, several pools were only sampled once.
Although they fit the criteria of holding at least 1.2 in (3 cm) of water for over eight days, they
were altered by recreational activity or dried up prior to the next sampling visit. Of the 20 pools
sampled, 11 were sampled only once.

No listed fairy shrimp species were identified in any of the pools. Only Versatile Fairy Shrimp,
not considered sensitive by resource agencies, was detected in one pool (Appendix B:
Photographs 4-5). Other pools did not support any fairy shrimp species during the 2011-2012
season. Table 3 provides information relating to Versatile Fairy Shrimp occupancy and
Appendix D provides pool sampling information.

Table 3.
Pools with Versatile Fairy Shrimp Occupancy during Surveys

Survey Week Num_ber of Pools Survey Week Num_ber of Pools

Occupied*/Inundated | (continued) | Occupied*/Inundated
1 1/6 8 0/18
2 0/27 9 1/90
3 0/3 10 0/7
4 0/11 11 0/8
5 0/10 12 0/4
6 0/5 13 0/3
7 0/40

Notes:
*Occupied by Versatile Fairy Shrimp or Branchinecta sp. (too small to identify)
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The 2011-2012 season had several rain events which filled, maintained, or refilled pools, but
was also interspersed with dry periods and unseasonably high temperatures which sometimes
caused rapid drying of pools. This resulted in one pool with Branchinecta shrimp which were too
small to confidently identify drying prior to the next survey visit, preventing positive identification.
This pool, however, had adult Versatile Fairy Shrimp in it on a previous visit this season, so it is
likely that those juveniles were Versatile Fairy Shrimp as well.
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6.0 CONCLUSION

Pooling in the study area was associated with depressions in disturbed and developed areas.
Most of these pools are associated with existing access roads and shoulders.

Only Versatile Fairy Shrimp were positively identified during 2011-2012 focused wet season
surveys. This is also the only species of fairy shrimp found in the study area during two previous
years of surveys (south end). No listed fairy shrimp were detected (i.e., Riverside Fairy Shrimp
and Vernal Pool Fairy Shrimp). Versatile Fairy Shrimp is a ubiquitous species, is distributed
throughout the study area, and is not considered sensitive by resource agencies.

This survey result confirms that listed fairy shrimp were not detected within potentially suitable
habitat during AMEC’s 2011-2012 wet season surveys.

| certify that the information in this survey report and attached exhibits fully and
accurately represent my work.

John F. Green Date
Permit Number TE-054011-5
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Photograph 1: Pool 237 in an abandoned commercial yard (Taken 22 November 2011).

Photograph 2: This complex of roadside pools at 239 was heavily impacted by road
construction during the 2011-2012 season (Taken 22 November 2011).
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Photograph 4: Road shoulder Pool 247a was the only one that had fairy shrimp in it during the 2011-2012
surveys. Versatile Fairy Shrimp were in it at the time of this photo (Taken 6 December 2011).
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Photograph 6: Pool 260 remained inundated for over
(Taken 3 January 2012).
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Photograph 7: Pool 315 at the edge of abandoned agricultural lands (Taken 19 March 2012).
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Photograph 8: Pool 342 on a junkyard road (Taken 27 March 2012).
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Photograph 9: Pool 238 obliterated by road maintenance (Taken 6 April 2012).
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Photograph 10: Three pools in the 247 complex were maintained for over 120 days due to
leakage from the water pumping station at upper right (Taken 22 November 2011).
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APPENDIX C
USFWS NOTIFICATION LETTER



To Ms. Erin McCarthy
Recovery Permit Coordinator
U.S. Fish and Wildlife Service
6010 Hidden Valley Road Suite 100
Carlsbad, California 92011

From John F. Green
Tel 951-369-8060
Fax 951-369-8035
Date 20 November 2011

Subject Notification of Initiation of Surveys for Federally-listed Vernal Pool Branchiopods
along Phase Il of the Valley-lvyglen Subtransmission Line Project, Riverside
County, CA

Dear Ms. McCarthy,

This letter is to inform the U.S. Fish and Wildlife Service (USFWS) that AMEC Environment &
Infrastructure, Inc. (AMEC) is proposing to conduct wet-season surveys for federally-listed
vernal pool Branchiopods in accordance with USFWS Interim Survey Guidelines to Permittees
for Recovery Permits under Section 10(a)(1)(A) of the Endangered Species Act for the Listed
Vernal Pool Branchiopods along the alignment of Phase Il of the Valley-lvyglen
Subtransmission Line Project (VIG) on behalf of Southern California Edison (SCE). All surveys
will be conducted by either John F. Green (TE-054011-5) or Nicole Kimball (TE-053598-3), and
possibly Karen Miller LaCoste (TE-820658). It is anticipated that the vernal pool surveys will
begin after the next significant rain event.

Phase Il of the Valley-lvyglen Subtransmission Line is a linear project which begins within the
Lake Elsinore USGS 7.5’ quadrangle in Section 31, Township 5 south, Range 4 west. From
there it travels northwest, terminating within the Lake Matthews USGS 7.5’ quadrangle in
Section 2, Township 5 south, Range 6 west. The site passes through commercial and
residential areas both urban and rural, and through undeveloped valleys and hillsides (see
Figure 1, Phase II).

Please contact me at the numbers above or at john.f.green@amec.com if you have any
guestions regarding this naotification.

Sincerely,

John F. Green

Wet-season Notification letter
AMEC Environmental & Infrastructure, Inc.
3120 Chicago Ave., Ste. 110t
Riverside, CA 92507 Www.amec.com
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APPENDIX D
POOL SAMPLING INFORMATION



Appendix D. Pool Sampling Information for the Proposed Valley-lvyglen Transmission Line Project

Actual [ Max | Actual |Actual | Max Max | Water | Air
Time of | Depth | Depth | Length | Width | Length | Width | Temp | Temp No. of Reproductive Habitat
Pool | Week Date Sample | (cm) | (cm) (m) (m) (m) (m) (°C) (°C) Shrimp sp. shrimp Status Gender | Condition Other Species Comments
4 20 12 8 Const abandoned project
5 28 72.5 13 Const abandoned project
134 Const Looks like old business demolished here
135 no past past year's data Const Looks like old business demolished here
year's missing
136 data Const abandoned project
137 18 18 9 Const abandoned project
138 19 64 7 Const abandoned project
139 30.5 5.5 3.5 Const abandoned project
140 18 30 6 Const abandoned project
141 13 22 15 Const abandoned project
142 21 20 10 Const abandoned project
143 33 37 11.5 Const abandoned project
144 28 41 15 Const abandoned project
Y2-1 15 4.5 2 Const abandoned project
pool present, but unable to access due to road
2399 5 01/31/2012 ok 10 13 1 1 2.5 2 ? ? ? ? ? ? Const construction
pool present, but unable to access due to road
2399 8 03/13/2012 | 11:32 ? 13 ? 2.5 2 ? ? ? ? ? ? Const construction
2399 9 03/27/2012 3:56 11 13 3 4.5 4.5 3 25.6 | 204 Fkk rork kk Fxx RR b road shoulder, disturbed, garbage, tracks
247a 1 12/06/2011| 10:00 5 5 1 0.5 1 0.5 15 VFS 100s juvenile/adult F, M RR rkk road shoulder, disturbed, garbage, tracks
247a 2 12/20/2011 ? 13 13 3.5 7 3.5 7 ? ? rk ok el ok RR rk believed to have dried, newly refilled
Branchinecta one adult
sp. too small to scavenger or diving |FS most likely VFS because this species was
247a 9 03/27/2012 2:44 11 13 5 8 5 8 25.6 21 | ID confidently 10s juvenile i RR beetle previously detected in the pool
247b 1 12/06/2011| 10:10 17 17 5 2 5 2 15 e Fxk Hkk Fkk RR water boatmen [road shoulder, disturbed, garbage, tracks
247b 2 12/20/2011 15 16 3 10 6 17 ? ok bl bl el RR ok road shoulder, disturbed, garbage, tracks
247b 5 01/31/2012 13 20 2.7 9 6.1 16.8 | 12.2 e rxx kk Frk RR rkk road shoulder, disturbed, garbage, tracks
scavenger beetles,
diving beetles,
247b 6 02/14/2012 | 10:25 17 20 2 12 6.1 16.8 | 11.1 | 14.4 bl Fxx kk Frk RR backswimmers [road shoulder, disturbed, garbage, tracks
seed shrimp,
possible cranefly
247b 7 02/28/2012 1:53 15 20 3 10 6.1 16.8 | 13.3 | 12.8 el ok bl bl RR larvae road shoulder, disturbed, garbage, tracks
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Actual [ Max | Actual |Actual| Max Max | Water | Air
Time of | Depth | Depth | Length | Width | Length | Width | Temp | Temp No. of Reproductive Habitat
Pool | Week Date Sample | (cm) | (cm) (m) (m) (m) (m) (°C) (°C) Shrimp sp. shrimp Status Gender | Condition Other Species Comments
diving beetles,
247b 8 03/13/2012| 11:05 15 20 2 6 6.1 16.8 | 13.3 | 12.8 e Fxk Fkk Fkk RR mosquito larvae |road shoulder, disturbed, garbage, tracks
adult diving or
247b 9 03/27/2012 2:52 19 20 3.5 7 6.1 16.8 | 25.6 21 bk Fxx kk bl RR scavenger beetles |road shoulder, disturbed, garbage, tracks
water boatmen,
247b 10 4/101/12 9:10 19 20 2.5 12 6.1 16.8 | 11.7 | 14.4 e Fxk kk Fkk RR mayfly larvae road shoulder, disturbed, garbage, tracks
water boatmen,
mosquito larvae,
water beetles,
emergent
247b 11 | 04/24/2012| 11:00 24 24 2.5 14 6.1 16.8 | 21.1 | 16.5 e rxx kk Fkk RR vegetation road shoulder, disturbed, garbage, tracks
water boatmen,
water beetles &
beetle larvae,
emergent
247b 12 | 05/08/2012 | 10:18 115 24 15 3 6.1 16.8 | 244 | 29.4 e Fxk kk Fkk RR vegetation road shoulder, disturbed, garbage, tracks
water beetles &
beetle larvae,
emergent road shoulder, disturbed, garbage, tracks,
247b | 13 | 05/16/2012 | 11:30 16 24 2.5 9 6.1 16.8 | 23.3 | 30.6 il ok i el RR vegetation mowed; 120 day limit
247e 1 12/06/2011| 10:15 2 2 2 0.5 2 0.5 ? 15 Fxx i whk Fxx RR rohk road shoulder, disturbed, garbage, tracks
247e 2 12/20/2011 ? 3 4 1 5 4.6 9 ? ? sl ok sl il RR il road shoulder, disturbed, garbage, tracks
247e 6 02/14/2012 | 10:43 4 8 1 6 4.6 9 15 14.4 e Fxk Fkk Fkk RR diving beetles road shoulder, disturbed, garbage, tracks
247e 7 02/28/2012 1:57 3 8 1 6 4.6 9 13.3 | 12.8 *rk rork kk rxx RR b road shoulder, disturbed, garbage, tracks
247e 8 03/13/2012 | 11:12 3 8 1 5 4.6 9 189 | 12.8 e rxk kk e RR rkk road shoulder, disturbed, garbage, tracks
247e 9 03/27/2012 2:56 3 8 1 6 4.6 9 25.6 21 ok rork whk rxx RR rohk road shoulder, disturbed, garbage, tracks
247e| 10 4/101/12 9:21 4 8 1 5.5 4.6 9 144 | 14.4 el el el el RR i road shoulder, disturbed, garbage, tracks
seed shrimp,
emergent
247e 11 | 04/24/2012| 11:.07 4 8 1 6 4.6 9 26.7 | 16.5 e Fxx kk Fkk RR vegetation road shoulder, disturbed, garbage, tracks
247e 12 05/08/2012 | 10:10 4 8 1 2 4.6 9 255 | 294 ok rork whk rxx RR rhk road shoulder, disturbed, garbage, tracks
water beetles, seed [road shoulder, disturbed, garbage, tracks; 120
247e 13 05/16/2012 11:25 4.5 8 1 7 4.6 9 32.2 30.6 il il il wxk RR shrimp day limit
247f 1 12/06/2011 | 10:20 5 ) 1 0.5 1 0.5 ? 15 *kk rork Fkk e RR e road shoulder, disturbed, garbage, tracks
247f 2 12/20/2011 ? 3 3 16 2 16 ? ? Fxx *xk whk Fxx RR rohk road shoulder, disturbed, garbage, tracks
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Appendix D. Pool Sampling Information for the Proposed Valley-lvyglen Transmission Line Project

Actual | Max | Actual |Actual| Max Max | Water | Air
Time of | Depth | Depth | Length | Width | Length | Width | Temp | Temp No. of Reproductive Habitat
Pool | Week Date Sample | (cm) | (cm) (m) (m) (m) (m) (°C) (°C) Shrimp sp. shrimp Status Gender | Condition Other Species Comments
scavenger beetles,
247f 6 02/14/2012 | 10:35 12 13 1 9 1 10.7 | 11.7 | 14.4 bl Fxx kk Frk RR diving beetles road shoulder, disturbed, garbage, tracks
247f 7 02/28/2012 1:55 8 13 15 6 15 10.7 | 13.3 | 12.8 e Fxk Fkk Fkk RR mosquito larvae |road shoulder, disturbed, garbage, tracks
247f 8 03/13/2012 | 11:08 13 13 1 4 15 10.7 | 144 | 12.8 bl *xx kk bl RR mosquito larvae |[road shoulder, disturbed, garbage, tracks
247f 9 03/27/2012 2:54 14 14 15 9 15 10.7 | 25.6 21 e Fxk ok Fkk RR mosquito larvae |road shoulder, disturbed, garbage, tracks
247f 10 4/101/12 9:16 8 14 1 8 15 10.7 | 13.3 | 14.4 bl *xx kk bl RR mayfly larvae road shoulder, disturbed, garbage, tracks
mosquito larvae,
water beetles, algal
mats, emergent
vegetation snails,
247f 11 | 04/24/2012| 11:04 8 14 1 8 15 10.7 | 21.1 | 165 el ok el el RR copepods road shoulder, disturbed, garbage, tracks
247f 12 | 05/08/2012 | 10:15 2 14 0.1 2 1.5 10.7 | 22.2 | 29.4 ok rk hk ok RR il road shoulder, disturbed, garbage, tracks
road shoulder, disturbed, garbage, tracks,
247f 13 | 05/16/2012 | 11:34 5 14 1 3 1.5 10.7 | 27.8 | 30.6 i il i el RR il mowed; 120 day limit
snails, water
260 1 12/06/2011 ? 11 11 2 1 3 1 ? ? Frk Fxx kk bkl RR boatmen road shoulder, disturbed, garbage, tracks
snails, dragonfly &
260 2 12/20/2011 ? 7 9 1 3 1 3 ? ? bk Fxx kk bl RR damselfly larvae |road shoulder, disturbed, garbage, tracks
snails, stonefly
larvae, dragonfly
260 3 01/03/2012 ? 9 12 3 1 3 1 ? ? bk Fxx kk bl RR larvae road shoulder, disturbed, garbage, tracks
shails, dragonfly
260 4 01/17/2012 ? 9 13 3 1 3 1 12.8 ? e rxx kk e RR larvae road shoulder, disturbed, garbage, tracks
snails, dragonfly &
260 5 01/31/2012 ? 10 13 3 1 3 1 7.8 ? bk Fxx kk Frk RR damselfly larvae |road shoulder, disturbed, garbage, tracks
shails, stonefly
260 6 02/14/2012 9:19 13 13 3 1 3 1 9.4 115 e Fxk kk e RR larvae road shoulder, disturbed, garbage, tracks
dragonfly &
260 7 02/28/2012 | 10:22 12 13 7 2 10 4 10 12.6 bk Fxx kk bl RR damselfly larvae |road shoulder, disturbed, garbage, tracks
damselfly &
260 8 03/13/2012| 10:31 14 14 6 2 10 4 12.2 | 117 e rxx Fkk Fkk RR mosquito larvae |road shoulder, disturbed, garbage, tracks
frog eggs, water
260 9 03/27/2012 9:10 14 14 2.5 7 4 10 10.8 bk Fxx kk Frk RR beetle road shoulder, disturbed, garbage, tracks
263 1 12/06/2011 ? 3 12 1 5.5 4 ? ? e Fxk kk e RR rkk road shoulder, disturbed, garbage, tracks
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Appendix D. Pool Sampling Information for the Proposed Valley-lvyglen Transmission Line Project

Actual [ Max | Actual |Actual| Max Max | Water | Air
Time of | Depth | Depth | Length | Width | Length | Width | Temp | Temp No. of Reproductive Habitat
Pool | Week Date Sample | (cm) | (cm) (m) (m) (m) (m) (°C) (°C) Shrimp sp. shrimp Status Gender | Condition Other Species Comments
263 2 12/20/2011 ? 13 13 3 5.5 4 5.5 ? ? wkk Fxk kk e RR rkk road shoulder, disturbed, garbage, tracks
263 6 02/14/2012 9:38 8.75 12 2.5 3 5.5 4 8.9 9.7 ok ok hk ok RR x road shoulder, disturbed, garbage, tracks
adult diving or
263 7 02/28/2012 | 11:15 15 15 12 4.5 12 4.5 128 | 111 e Fxk Hkk Fkk RR scavenger beetles |road shoulder, disturbed, garbage, tracks
264 3 01/03/2012 ? 20 30 30 5 50 6 ? ? okk rork rkk rxx RR b road shoulder, disturbed, tracks
264 4 01/17/2012 ? 18 30 30 3.5 50 6 ? ? el ok el el RR bl road shoulder, disturbed, tracks
scavenger beetles,
diving beetles,
water boatmen,
backswimmers,
other unidentified
264 5 01/31/2012 ? 20 30 2.2 22 50 6 13.3 ? el ok el el RR insect larvae road shoulder, disturbed, tracks
308 9 03/27/2012 | 12:05 10 13 3 19 3 19 222 | 19.1 rk ok rx ok vacant lot ok disturbed, garbage, discing/plowing
310 9 03/27/2012 12:44 5 6 0.5 0.3 0.5 0.3 25.6 19.1 il il ok Fxk RR bl road shoulder, disturbed, tracks
312 9 03/27/2012 | 12:37 3 4 11 10 11 10 25.6 | 19.1 rk ok hk ok vacant lot o disturbed, tracks, garbage
313 9 03/27/2012 12:40 6 6 3 4 3 4 25.6 19.1 il il ok il vacant lot bl disturbed, tracks, garbage
314 9 03/27/2012 | 12:32 5 5) 1 0.5 3 2 25.6 | 19.1 rk ok rk ok vacant lot o disturbed, garbage
315 9 03/27/2012 12:25 7 7 4 13 4 13 21.1 19.1 il il ok il vacant lot bl disturbed, garbage, discing/plowing
316 9 03/27/2012 | 12:20 14 14 1 3 1 3 11.1 | 19.1 rk ok ok rk vacant lot x disturbed, garbage
317 9 03/27/2012 | 11:50 4 5 2 6 2 7 25.6 | 19.1 e rxx kk Frk RR rkk road shoulder, disturbed, tracks, garbage
318 9 03/27/2012 | 11:55 2 3 3.5 2.5 3.5 2.5 25.6 | 19.1 ok ok i ok RR ok unpaved road, disturbed, tracks, garbage
319 9 03/27/2012 | 12:00 6 6 15 0.75 15 1 25.6 | 19.1 e rxk kk b RR rkk unpaved road, disturbed, tracks, garbage
unpaved road/road shoulder, disturbed, tracks,
320 9 03/27/2012 | 10:00 12 13 2.5 5 25 5 12.8 | 12.8 ok ok i ok RR ok garbage
artificial disturbed, plastic-lined artifical drainage with
325 9 03/27/2012 3:28 32 32 5.2 7.6 5.2 7.6 25.6 20.4 Fxk Fohk sl xokk pool wkk unlined collection pool
Pacific tree frog
adults, tadpoles;
mosquito & mayfly
artificial larvae; midge disturbed, plastic-lined artifical drainage with
325 10 4/101/12 9:42 21 32 4 6 5.2 7.6 13 17 el ok ek bl pool larvae? unlined collection pool
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Actual | Max | Actual |Actual| Max Max | Water | Air
Time of | Depth | Depth | Length | Width | Length | Width | Temp | Temp No. of Reproductive Habitat
Pool | Week Date Sample | (cm) | (cm) (m) (m) (m) (m) (°C) (°C) Shrimp sp. shrimp Status Gender | Condition Other Species Comments
Pacific tree frog
tadpoles, water
boatmen, mosquito
larvae, water
beetles, seed
artificial shrimp, midge  |disturbed, plastic-lined artifical drainage with
325 11 | 04/24/2012| 11:30 22 32 8 5 5.2 8 183 | 17.1 *kk xxx rkk rxx pool larvae unlined collection pool
Pacific tree frog
adults, tadpoles;
beetles & larvae,
artificial water boatmen, |disturbed, plastic-lined artifical drainage with
325 12 | 05/08/2012| 10:35 16 32 6 5 5.2 8 21.1 | 29.2 *kk xxx Fkk e pool water striders unlined collection pool

< =less than; F = Female; M = Male; RR = Road Rut(s); Const. = associated with construction project; VFS = Versatile Fairy Shrimp
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FINAL HYDROLOGY AND HYDRAULIC STUDY FOR
SOUTHERN CALIFORNIA EDISON ALBERHILL SUBSTATION
COUNTY OF RIVERSIDE, CALIFORNIA

. INTRODUCTION

The Alberhill Substation is a proposed electrical substation for Southern California
Edison in the unincorporated area of Alberhill, located north of Lake Elsinore. The
purpose of this study is to determine the peak flow rates tributary to the project site and
generated by the project site, and develop preliminary storm drain alignments to collect
and convey the onsite and offsite flows through the project site. The scope of this report
will include the following:

e Determine the maximum peak 100-year and 10-year flow rates emanating from
the onsite and offsite areas for the pre-project and post-project conditions
utilizing the Riverside County Flood Control and Water Conservation District's
(RCFC & WCD) Rational Method.

o Determine the 10-year and 100-year peak flow and volume generated from the
onsite and offsite area tributary to the three onsite basins utilizing the Riverside
County Flood Control and Water Conservation District (RCFC & WCD) Unit
Hydrograph Method.

e Determine the peak outflow from the three basins based upon the unit
hydrographs and volume stored within the basins.

e Prepare basin routing calculations to determine the peak outflows from the
basins.

e Determine the storm drain facilities required to intercept and convey the peak
flow rates emanating from the onsite and offsite areas.

e Preparation of a preliminary hydrology and hydraulics report, which consists of
hydrological and analytical results and exhibits.

[I. PROJECT SITE AND DRAINAGE OVERVIEW

The Alberhill Substation is located in the unincorporated area of Alberhill, in Riverside
County. The project site is roughly bounded by Interstate 15 to the south, open space
area to the north, Love Lane to the west, Temescal Canyon Road to the south west, and
open space area to the east (see Figure 1 — Vicinity Map). The project proposes to
collect offsite runoff into one of three basins or offsite storm drains, which will discharge
the flows back into Temescal Wash, which is the existing downstream tributary. The
project will use a series of subsurface storm drains, trapezoidal channels, and v-ditches
to collect and convey the onsite and offsite flows. The project is adjacent to Temescal
Wash, however, the project is not within the flood plain. The currently Flood Insurance
Rate Map (FIRM) panel 06065C2006G has been included as Figure 2.

[1l. HYDROLOGY ANALYSIS

The RCFC & WCD Hydrology Manual (Reference 1) was used to develop the
hydrological parameters for the rational method and unit hydrograph analyses. The
calculations were performed using the computer program developed by Civil Cadd/Civil
Design.
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FINAL HYDROLOGY AND HYDRAULIC STUDY FOR
SOUTHERN CALIFORNIA EDISON ALBERHILL SUBSTATION
COUNTY OF RIVERSIDE, CALIFORNIA

The rainfall depths for the 2-year and 100-year storm events were obtained from the
isohyetal maps included in the RCFC&WCD Hydrology Manual. The isohyetal maps are
included as Exhibit G. The Slope of Intensity Duration Curves is included in Exhibit H.

Storm Event 1-hour (in) 3-hour (in) 6-hour (in) 24-hour (in)
2-Year 0.55 1.00 1.40 2.50
100-Year 1.45 2.50 3.50 6.50

The existing soil classification for the area consists of Soil “A”, Soil “B”, Soil “C” and Soll
“D”, as shown on Exhibit E. Exhibit E is a hydrologic soils map that was obtained from
the United States Department of Agriculture, Natural Resources Conservation Service
(NRCS). As recommended by the County of Riverside, an Antecedent Moisture
Condition (AMC) Il was utilized for the 10-year and 100-year storm events.

The existing condition onsite land use currently consists of graded area, and abandoned
buildings which are currently being demolished. The property was previously a horse
farm, therefore a runoff index number corresponding to graded land was utilized, with an
impervious percentage of 85%. The post-project condition utilized runoff index numbers
corresponding to open space, and an impervious percentage of 80%, which is
considered conservative for this type of development. The following table summarizes
the land use types utilized for the calculations:

Description Hydrology Manual Land | Soil A | Soil B | Soil C | Soil D Area
Cover Designation RI RI RI RI Impervious
Offsite Open Space Open Brush — Poor 62 76 84 88 0
Cover

Existing Onsite Area | Barren/Graded 78 86 9 93 0.85
Offsite Residential Barren/Graded 78 86 91 93 0.70
Area (Rural)
Post-Project Onsite Barren/Graded 78 86 91 93 0.80
Basin Areas Barren/Graded 78 86 91 93 0

The rural residential area is south of Interstate 15 and is tributary to the project site at
the southerly boundary. There is an existing 36” pipe that crosses Concordia Ranch
Road, and collects approximately 15 acres of offsite area.

The unit hydrograph analyses were performed using a lag time that was calculated by
the following formula:

Lag (hours) = TCru (hours) x 0.80

where TCgu is the corresponding rational method time of concentration for the area from
the 10-year rational method calculations, and 0.80 represents an 80% reduction in the
time of concentration.
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FINAL HYDROLOGY AND HYDRAULIC STUDY FOR
SOUTHERN CALIFORNIA EDISON ALBERHILL SUBSTATION
COUNTY OF RIVERSIDE, CALIFORNIA

Area “A” is designated as the area tributary to Basin A and to the Line “A” systems (see
the Drainage Facilities Map for Line “A” system locations). Area “B” is designated as the
areas tributary to Basin B-1A, B-1B and B-2. Area C is the area tributary to the
southerly offsite area along Temescal Canyon Road. Area D is the north westerly area
that is not conveyed into Basin A. Areas C and D only required Rational Method
Analyses since the areas are not tributary to a basin. Area B-1A includes only the area
tributary to Basin B-1A, not including the area upstream that is tributary to Basin B-1B.
The unit hydrographs for areas B-1A, B-1B and B-2 are used in the series basin routing
for the Line B systems (see Section V — Detention Basin Analysis).

The pre-project rational method calculations have been included as Appendix A, the
post-project rational method calculations have been included as Appendix B, and the
onsite post-project unit hydrograph calculations have been included as Appendix C.
The pre-project rational method hydrology map has been included as Exhibit A, the
post-project rational method hydrology map has been included as Exhibits B-1 and B-2,
and the post-project unit hydrograph watershed areas have been included as Exhibit C.

V. HYDRAULIC ANALYSIS

The proposed project consists of subsurface storm drain systems, trapezoidal channels,
v-ditches, and retention basins. The facilities will be utilized to flood protect the project
site. The storm drain facilities were sized the Haestad Flowmaster Program Normal
Depth Calculations (see Appendix E) and the Water Surface Profile Gradient (WSPG)
Program (see Appenedix F).

STORM DRAIN FACILITIES

The project proposes to construct a total of two subsurface storm drain systems,
designated as Lines “A” and “B”, which will convey the flows from the four detention
basins and discharge the flows back in the Temescal Wash. Additionally, the project will
incorporate a series of trapezoidal channels, v-ditches, and subsurface storm drains to
convey the onsite flows into Line "A”. The project will also construct a trapezoidal
channel that will convey the flows emanating from the offsite area “A” into Basin “A” for
the 10-year storm flows. Flows in excess of the 10-year storm event will sheet flow to
the west and discharge into Temescal Wash, which is the existing downstream tributary.
The existing area to the north of the project does not have a defined concentration point
for flows entering the project site. Therefore, the 10-year channel design will extend
approximately 400 feet along the northerly boundary to collect the offsite flows, and the
flows in excess will sheet flow similar to the existing sheet flow condition.

Line “A” and Associated Storm Drain Systems

A total of two storm drains designated as Line A-1 and Line A-2 collect the offsite flows
and discharge into Detention Basin “A”. Line “A-1" is a proposed trapezoidal channel
with a base width of 5 feet, left side slope of 2:1, vertical right side slope, and a depth of
2 feet. The system collects the offsite flows from Area A that are tributary to the north
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FINAL HYDROLOGY AND HYDRAULIC STUDY FOR
SOUTHERN CALIFORNIA EDISON ALBERHILL SUBSTATION
COUNTY OF RIVERSIDE, CALIFORNIA

easterly project boundary. The system has been designed to intercept and convey the
10-year peak flow rate. The flows in excess of the 10-year storm event will sheet flow to
the west and discharge into the Temescal Wash, which is the existing downstream
tributary for the offsite and onsite areas. Line “A-1” was designed as a wide system to
insure that the majority of the sheet flows would be intercepted. Line “A-2” is a proposed
v-ditch and trapezoidal channel that collects the remainder of the Area “A” offsite flows
to the north of the project site and discharges into Basin “A”.

Line “A” is a proposed 36” and 42" RCP storm drain that collects the peak 10-year flows
from Detention Basin “A”, in addition to the peak 100-year flows generated by the onsite
area from Lateral “A-1". The total flow rate is 57.4 ft’/s (basin outflow) plus 65.6 ft*/s
(onsite 100-year flow rate) which totals 123.0 ft®/s (see Detention Basin Analysis section
for basin outflows). Lateral “A-1”" is a proposed 36" RCP that collects flows from the
onsite areas and discharges into Line “A”. See Exhibit D, Drainage Facilities Map, for
details on the storm drain facilities.

Line “A-1” collects the offsite flows from the northerly offsite area for the peak 10-year
storm event. The flows in excess of the 10-year storm event will sheet flow to the west
and ultimately discharge into the Temescal Wash, which is the existing downstream
tributary. The offsite flows tributary to the project at node 109 split between sheet flows
to the west and flowing to the south onto the project site. Currently there are barricades
to the north of the project that act as a channel with the hillside and discharge flows onto
the project site (see Exhibit | — Field Reconnaissance Map). Since the barricades are
not a permanent facility, and there is no defined natural concentration point for the
entirety of the tributary offsite flows, Line “A-1”" will be constructed along approximately
400 feet of the northerly project boundary near node 109 to collect the 10-year offsite
flows. Line “A-1" will utilize 2:1 side slopes (see Figure 3 for Line “A-1” cross section)
along the project boundary so that flows can “sheet flow” into the system, and the
southerly side of the system will utilize vertical wall that is four feet high. This wall will
ensure that the 100-year flows do not enter Detention Basin “A”, since the depth of the
100-year flows is 2.6 feet. The channel will be 2 feet deep, based upon the 10-year
normal depth calculations.

Line “B” and Associated Storm Drain Systems

Line “B” collects flows from Basin B-2, as well as flows from the existing 36" CMP that
crosses Concordia Ranch Road. Line “B” has pipe sizes ranging from 36” RCP to 42”
RCP. The system flows along the easterly and southerly project boundary, and
ultimately discharges flow at the westerly project boundary into Temescal Wash. Line B
was analyzed in the WSPG calculations with the peak flow rate out of Basin B-2 (71.9
ft*/s), and not including the 32.2 ft*/s from the offsite area to the south from Lateral “B-1"
(the existing 36” CMP). This is due to the fact that with the timing of the basin routing,
the peak flows from the offsite area will already have been conveyed through the storm
drain system, and not have an impact on the Line “B” hydraulics. Therefore it was not
included in the WSPG analysis.

JLCF.nginrer'mg & Consulting, luc,
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V.

FINAL HYDROLOGY AND HYDRAULIC STUDY FOR
SOUTHERN CALIFORNIA EDISON ALBERHILL SUBSTATION
COUNTY OF RIVERSIDE, CALIFORNIA

Lateral “B-3” is a 48” storm drain that conveys flows from Basin B-1B to Basin B-1A.
Lateral “B-3” has a peak flow rate of 147.8 ft°/s. Lateral “B-2” is a 42" storm drain that
conveys flows from Basin B-1A to Basin B-2, and has a peak flow rate of 84.9 ft%/s.

The major storm drain systems (Line “A“ Line “B“ Lateral “A-1%, Lateral “B-2“ and
Lateral “B-3“) were analyzed using the Water Surface Profile Gradient Program, and the
calculations have been included in Appendix F. The remaining smaller onsite systems
were analyzed for normal depth using the Haestad Flowmaster Program, and the
calculations have been included in Appendix E.

DETENTION BASIN ANALYSIS

The project proposes a total of 4 detention basins that will be utilized to collect offsite
flows. The offsite flows will then be routed through subsurface storm drain and
discharged at the existing downstream terminus, Temescal Wash.

In order to compile basin outflow curves, WSPG calculations were performed for the
basin outlets using multiple flow rates to obtain a flow rate and a corresponding
upstream water surface elevation. The upstream water surface elevation represents the
water within the basin. Using this data, water surface elevations were interpolated at
the basin elevations to develop an elevation vs. outflow table (see Appendix D for
outflow tables).

Basin “A” utilized the 10-year unit hydrographs due to the offsite system having a
maximum capacity for the 10-year storm event. Basin routing calculations were
performed for the 1-hour, 3-hour, 6-hour and 24-hour storm durations to determine the
maximum peak outflow for the 10-year storm event. The results are summarized below:

Storm Duration Peak Outflow
10-Year, 1-Hour 49 .4 ft’/s
10-Year, 3-Hour 56.2 ft°/s
10-Year, 6-Hour 57.4 ft5/s
10-Year, 24-Hour 4 ft/s

Line “A” (reach 2) was sized for the 10-year, 6-hour peak outflow from the basin, and
reach 1 was sized for the peak basin outflow and the total onsite peak 100-year flow
rate from Lateral “A-1".

Basin “B-1A”, Basin “B-1B” and Basin “B-2” utilized the 100-year unit hydrographs for
the basin outflow calculations. The peak flow rate for Line “B” consists of the peak flow
rate from Basin “B-2”, which was analyzed as series basins.

The outflow curve for Basin B-1B was analyzed using the weir equation, since the
hydraulics are solely controlled by the weir and not the storm drain. The back water
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FINAL HYDROLOGY AND HYDRAULIC STUDY FOR
SOUTHERN CALIFORNIA EDISON ALBERHILL SUBSTATION
COUNTY OF RIVERSIDE, CALIFORNIA

condition for Lateral “B-3” does not pond higher than the weir elevation, and therefore
does not impact the outflow of the basin.

The basin routing calculations have been included in Appendix D.

Since the majority of the flows for the watershed area are offsite flows, the mitigation for
the offsite flows is sufficient for overall mitigation associated with the development of the
project.

V1. CONCLUSIONS

Drainage analyses were prepared for the project site in order to determine the pre-
project and post-project conditions. The following conclusions were derived from the
hydrology and hydraulic results:

1. The offsite flows from the areas to the north and east of the project will be
intercepted and mitigated through three detention basins.

2. The onsite storm drain facilities have been sized for the peak 100-year flow rates to
provide flood protection to the project site.

3. The project mitigates flows for increased runoff using the three proposed detention
basins.

VII. REFERENCES

1. Riverside County Flood Control and Water Conservation District Hydrology
Manual, April 1978.

2. Los Angeles County Flood Control Design Manual, March 1982
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FIGURE 1: VICINITY MAP
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FIGURE 2: FLOOD INSURANCE RATE MAP (FIRMETTE)




MAP SCALE 1" = 500'

INE

FIRM

FLOOD INSURANCE RATE MAP

RIVERSIDE COUNTY,

CALIFORNIA
AND INCORPORATED AREAS

PANEL 2006 OF 3805
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

3733°°°mN CONTAINS:

COMMUNITY NUMBER PANEL SUFFIX
RIVERSIDE COUNTY 060245 2006 G

jiyy

'I
Notice to User: The Map Number shown below should be
used when placing map orders; the Community Number

/6]

shown above should be used on insurance applications for the

IIII_"i subject community.

[UALl

Wy MAP NUMBER
i 06065C2006G

JOINS PANEL 2007

EFFECTIVE DATE
AUGUST 28, 2008

Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov




FIGURE 3: PROPOSED LINE “A-1" TRAPEZOIDAL CHANNEL CROSS SECTION
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APPENDIX A: EX1STING CONDITION RATIONAL METHOD ANALYSIS




APPENDIX A.1: AREA “A”




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 08/01/11 File:ARAEX100.out

ALBERHILL EXISTING CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

FILENAME: ARAEX100

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.450(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 101.000 to Point/Station 102.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 603.000(Ft.)

Top (of initial area) elevation = 2380.000(Ft.)

Bottom (of initial area) elevation = 2040.000(Ft.)

Difference in elevation = 340.000(Ft.)

Slope = 0.56385 s(percent)= 56.38

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 7.848 min.

Rainfall intensity = 3.622(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.841

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 23.757(CFS)

Total initial stream area = 7.800(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 102.000 to Point/Station 103.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 2040.000(Ft.)
End of natural channel elevation = 1828.000(Ft.)
Length of natural channel = 786 .000(Ft.)



Estimated mean flow rate at midpoint of channel = 44 _469(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 19.44(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2697
Corrected/adjusted channel slope = 0.2697
Travel time = 0.67 min. TC = 8.52 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.839

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.490(In/Hr) for a  100.0 year storm
Subarea runoff = 39.817(CFS) for 13.600(Ac.)

Total runoff = 63.574(CFS) Total area = 21.400(Ac.)

+++++++
Process from Point/Station 103.000 to Point/Station 104.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1828 _000(Ft.)

End of natural channel elevation = 1708.000(Ft.)

Length of natural channel = 780.000(Ft.)

Estimated mean flow rate at midpoint of channel = 102.343(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 18.75(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.1538
Corrected/adjusted channel slope = 0.1538
Travel time = 0.69 min. TC = 9.22 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.369(In/Hr) for a  100.0 year storm
Subarea runoff = 73.591(CFS) for 26.100(Ac.)

Total runoff = 137.165(CFS) Total area = 47_.500(Ac.)

+4+++++++ A
Process from Point/Station 104.000 to Point/Station 105.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1708.000(Ft.)
End of natural channel elevation = 1512 .000(Ft.)
Length of natural channel = 1206.000(Ft.)

Estimated mean flow rate at midpoint of channel = 214 _555(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 24.16(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1625
Corrected/adjusted channel slope = 0.1625
Travel time = 0.83 min. TC = 10.05 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.835

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.241(In/Hr) for a  100.0 year storm
Subarea runoff = 144 .962(CFS) for 53.600(Ac.)

Total runoff = 282.128(CFS) Total area = 101.100(Ac.)

++++++++HH
Process from Point/Station 105.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1512_000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1483.000(Ft.)

Estimated mean flow rate at midpoint of channel = 324 .126(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 23.57(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1194
Corrected/adjusted channel slope = 0.1194
Travel time = 1.05 min. TC = 11.10 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.832

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.050

Decimal fraction soil group C = 0.950

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.099(In/Hr) for a 100.0 year storm
Subarea runoff = 77.591(CFS) for 30.100(Ac.)

Total runoff = 359.719(CFS) Total area = 131.200(Ac.)

+++++++
Process from Point/Station 105.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 131.200(Ac.)
Runoff from this stream = 359.719(CFS)
Time of concentration = 11.10 min.

Rainfall intensity = 3.099(In/Hr)



++++++++H+
Process from Point/Station 106.000 to Point/Station 107.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 823.000(Ft.)

Top (of initial area) elevation = 1988.000(Ft.)

Bottom (of initial area) elevation = 1580.000(Ft.)

Difference in elevation = 408.000(Ft.)

Slope = 0.49575 s(percent)= 49.57

TC = k(0.541)*[(length”3)/(elevation change)]”"0.2

Initial area time of concentration = 9.119 min.

Rainfall intensity = 3.385(In/Hr) for a 100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 21.254(CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 1.000

++++++++HH
Process from Point/Station 107.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1580.000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1171.000(Ft.)

Estimated mean flow rate at midpoint of channel = 44 _349(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 17.10(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2092
Corrected/adjusted channel slope = 0.2092
Travel time = 1.14 min. TC = 10.26 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.833

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.030

Decimal fraction soil group C = 0.970

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 83.79

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.210(In/Hr) for a  100.0 year storm
Subarea runoff = 43.589(CFS) for 16.300(Ac.)

Total runoff = 64.842(CFS) Total area = 23.800(Ac.)

+++++++
Process from Point/Station 107.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 23.800(Ac.)
Runoff from this stream = 64 .842(CFS)
Time of concentration = 10.26 min.

Rainfall intensity = 3.210(In/Hr)



Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 359.719 11.10 3.099
2 64.842 10.26 3.210
Largest stream flow has longer time of concentration
Qp = 359.719 + sum of
Qb la/lb
64.842 * 0.965 = 62.598
Qp = 422 .317

Total of 2 streams to confluence:
Flow rates before confluence point:

359.719 64.842
Area of streams before confluence:
131.200 23.800
Results of confluence:
Total flow rate = 422 _.317(CFS)
Time of concentration = 11.096 min.
Effective stream area after confluence = 155.000(Ac.)

B o T T B o T T B o o e S S
Process from Point/Station 108.000 to Point/Station 109.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1335.000(Ft.)

End of natural channel elevation = 1254 _.000(Ft.)

Length of natural channel = 1202.000(Ft.)

Estimated mean flow rate at midpoint of channel = 469.044(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 19.92(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0674
Corrected/adjusted channel slope = 0.0674
Travel time = 1.01 min. TC = 12.10 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.812

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.430

Decimal fraction soil group C = 0.570

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 80.58

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.980(In/Hr) for a  100.0 year storm
Subarea runoff = 83.046(CFS) for 34_.300(Ac.)

Total runoff = 505.363(CFS) Total area = 189.300(Ac.)

Fht ottt
Process from Point/Station 109.000 to Point/Station 110.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1254_000(Ft.)

End of natural channel elevation = 1188.000(Ft.)

Length of natural channel = 1290.000(Ft.)

Estimated mean flow rate at midpoint of channel = 535.129(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:



Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope™0.5)
Velocity using mean channel flow = 18.10(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0512
Corrected/adjusted channel slope = 0.0512
Travel time = 1.19 min. TC = 13.29 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.834

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.470

Decimal fraction soil group C = 0.530

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.46

Pervious area fraction = 0.930; Impervious fraction = 0.070
Rainfall intensity = 2.857(In/Hr) for a  100.0 year storm
Subarea runoff = 53.129(CFS) for 22_300(Ac.)

Total runoff = 558.492(CFS) Total area = 211.600(CAc.)

+++++++
Process from Point/Station 110.000 to Point/Station 111.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1188.000(Ft.)

End of natural channel elevation = 1181.000(Ft.)

Length of natural channel = 979.000(Ft.)

Estimated mean flow rate at midpoint of channel = 571.557(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 6.91(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.0072
Corrected/adjusted channel slope = 0.0072
Travel time = 2.36 min. TC = 15.65 min.

Adding area flow to channel

USER INPUT of soil data for subarea
Runoff Coefficient = 0.864
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group 0.000

Rl index for soil(AMC 2) = .00

Pervious area fraction = 0.850; Impervious fraction = 0.150
Rainfall intensity = 2.655(In/Hr) for a  100.0 year storm
Subarea runoff = 22.701(CFS) for 9.900(Ac.)

Total runoff = 581.193(CFS) Total area = 221.500(Ac.)
End of computations, total study area = 221.50 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

0.000
1.000
0.000

OO w>

©
=

Area averaged pervious area fraction(Ap) = 0.986
Area averaged Rl index number = 83.8



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 08/05/11 File:ARAEX10.out

ALBERHILL EXISTING CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 10-YEAR STORM EVENT

FILENAME: ARAEX10

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.920(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 101.000 to Point/Station 102.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 603.000(Ft.)

Top (of initial area) elevation = 2380.000(Ft.)

Bottom (of initial area) elevation = 2040.000(Ft.)

Difference in elevation = 340.000(Ft.)

Slope = 0.56385 s(percent)= 56.38

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 7.848 min.

Rainfall intensity = 2.298(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.810

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 14 .530(CFS)

Total initial stream area = 7.800(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 102.000 to Point/Station 103.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 2040.000(Ft.)
End of natural channel elevation = 1828.000(Ft.)
Length of natural channel = 786 .000(Ft.)



Estimated mean flow rate at midpoint of channel = 27.197(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 16.92(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2697
Corrected/adjusted channel slope = 0.2697
Travel time = 0.77 min. TC = 8.62 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.807

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.203(In/Hr) for a 10.0 year storm
Subarea runoff = 24 _180(CFS) for 13.600(Ac.)

Total runoff = 38.710(CFS) Total area = 21.400(Ac.)

+++++++
Process from Point/Station 103.000 to Point/Station 104.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1828 _000(Ft.)

End of natural channel elevation = 1708.000(Ft.)

Length of natural channel = 780.000(Ft.)

Estimated mean flow rate at midpoint of channel = 62.316(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 16.18(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.1538
Corrected/adjusted channel slope = 0.1538
Travel time = 0.80 min. TC = 9.43 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.804

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.117(In/Hr) for a 10.0 year storm
Subarea runoff = 44 .394(CFS) for 26.100(Ac.)

Total runoff = 83.104(CFS) Total area = 47 .500(Ac.)

+4+++++++ A
Process from Point/Station 104.000 to Point/Station 105.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1708.000(Ft.)
End of natural channel elevation = 1512 .000(Ft.)
Length of natural channel = 1206.000(Ft.)

Estimated mean flow rate at midpoint of channel = 129.992(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 20.71(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1625
Corrected/adjusted channel slope = 0.1625
Travel time = 0.97 min. TC = 10.40 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.800

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.025(In/Hr) for a 10.0 year storm
Subarea runoff = 86.816(CFS) for 53.600(Ac.)

Total runoff = 169.920(CFS) Total area = 101.100(Ac.)

++++++++HH
Process from Point/Station 105.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1512_000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1483.000(Ft.)

Estimated mean flow rate at midpoint of channel = 195.215(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 20.11(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1194
Corrected/adjusted channel slope = 0.1194
Travel time = 1.23 min. TC = 11.62 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.795

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.050

Decimal fraction soil group C = 0.950

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.926(In/Hr) for a 10.0 year storm
Subarea runoff = 46.097(CFS) for 30.100(Ac.)

Total runoff = 216.018(CFS) Total area = 131.200(Ac.)

+++++++
Process from Point/Station 105.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 131.200(Ac.)
Runoff from this stream = 216.018(CFS)
Time of concentration = 11.62 min.

Rainfall intensity = 1.926(In/Hr)



++++++++H+
Process from Point/Station 106.000 to Point/Station 107.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 823.000(Ft.)

Top (of initial area) elevation = 1988.000(Ft.)

Bottom (of initial area) elevation = 1580.000(Ft.)

Difference in elevation = 408.000(Ft.)

Slope = 0.49575 s(percent)= 49.57

TC = k(0.541)*[(length”3)/(elevation change)]”"0.2

Initial area time of concentration = 9.119 min.

Rainfall intensity = 2.148(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.805

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 12.968(CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 1.000

++++++++HH
Process from Point/Station 107.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1580.000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1171.000(Ft.)

Estimated mean flow rate at midpoint of channel = 27 .060(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 14.89(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2092
Corrected/adjusted channel slope = 0.2092
Travel time = 1.31 min. TC = 10.43 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.798

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.030

Decimal fraction soil group C = 0.970

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 83.79

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.022(In/Hr) for a 10.0 year storm
Subarea runoff = 26.311(CFS) for 16.300(Ac.)

Total runoff = 39.279(CFS) Total area = 23.800(Ac.)

+++++++
Process from Point/Station 107.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 23.800(Ac.)
Runoff from this stream = 39.279(CFS)
Time of concentration = 10.43 min.

Rainfall intensity = 2.022(In/Hr)



Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 216.018 11.62 1.926
2 39.279 10.43 2.022
Largest stream flow has longer time of concentration
Qp = 216.018 + sum of
Qb la/lb
39.279 * 0.952 = 37.409
Qp = 253.427

Total of 2 streams to confluence:
Flow rates before confluence point:

216.018 39.279
Area of streams before confluence:
131.200 23.800
Results of confluence:
Total flow rate = 253.427(CFS)
Time of concentration = 11.625 min.
Effective stream area after confluence = 155.000(Ac.)

B o T T B o T T B o o e S S
Process from Point/Station 108.000 to Point/Station 109.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1335.000(Ft.)

End of natural channel elevation = 1254 _.000(Ft.)

Length of natural channel = 1202.000(Ft.)

Estimated mean flow rate at midpoint of channel = 281.467(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 16.94(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0674
Corrected/adjusted channel slope = 0.0674
Travel time = 1.18 min. TC = 12.81 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.766

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.430

Decimal fraction soil group C = 0.570

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 80.58

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.844(In/Hr) for a 10.0 year storm
Subarea runoff = 48.472(CFS) for 34_.300(Ac.)

Total runoff = 301.899(CFS) Total area = 189.300(Ac.)

Fht ottt
Process from Point/Station 109.000 to Point/Station 110.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1254_000(Ft.)

End of natural channel elevation = 1188.000(Ft.)

Length of natural channel = 1290.000(Ft.)

Estimated mean flow rate at midpoint of channel = 319.681(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:



Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope™0.5)
Velocity using mean channel flow = 15.36(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0512
Corrected/adjusted channel slope = 0.0512
Travel time = 1.40 min. TC = 14.21 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.798

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.470

Decimal fraction soil group C = 0.530

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.46

Pervious area fraction = 0.930; Impervious fraction = 0.070
Rainfall intensity = 1.760(In/Hr) for a 10.0 year storm
Subarea runoff = 31.300(CFS) for 22_300(Ac.)

Total runoff = 333.199(CFS) Total area = 211.600(CAc.)

+++++++
Process from Point/Station 110.000 to Point/Station 111.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1188.000(Ft.)

End of natural channel elevation = 1181.000(Ft.)

Length of natural channel = 979.000(Ft.)

Estimated mean flow rate at midpoint of channel = 340.993(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 5.86(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.0072
Corrected/adjusted channel slope = 0.0072
Travel time = 2.78 min. TC = 16.99 min.

Adding area flow to channel

USER INPUT of soil data for subarea
Runoff Coefficient = 0.843
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group 0.000

Rl index for soil(AMC 2) = .00

Pervious area fraction = 0.850; Impervious fraction = 0.150
Rainfall intensity = 1.624(In/Hr) for a 10.0 year storm
Subarea runoff = 13.543(CFS) for 9.900(Ac.)

Total runoff = 346.741(CFS) Total area = 221.500(Ac.)
End of computations, total study area = 221.50 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.

0.000
1.000
0.000
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Area averaged pervious area fraction(Ap) = 0.986
Area averaged Rl index number = 83.8



APPENDIX A.2: AREA “B”




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 08/05/11 File:ARBEX100.out

ALBERHILL EXISTING CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

FILENAME: ARBEX100

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.450(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 201.000 to Point/Station 202.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 765.000(Ft.)

Top (of initial area) elevation = 1844_000(Ft.)

Bottom (of initial area) elevation = 1556.000(Ft.)

Difference in elevation = 288.000(Ft.)

Slope = 0.37647 s(percent)= 37.65

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 9.358 min.

Rainfall intensity = 3.346(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 19.872(CFS)

Total initial stream area = 7.100(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 202.000 to Point/Station 203.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1556.000(Ft.)
End of natural channel elevation = 1440.000(Ft.)
Length of natural channel = 851.000(Ft.)



Estimated mean flow rate at midpoint of channel = 38.064(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 13.22(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1363
Corrected/adjusted channel slope = 0.1363
Travel time = 1.07 min. TC = 10.43 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.834

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.186(In/Hr) for a  100.0 year storm
Subarea runoff = 34 _528(CFS) for 13.000(Ac.)

Total runoff = 54 _400(CFS) Total area = 20.100(Ac.)

+++++++
Process from Point/Station 203.000 to Point/Station 204.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1440.000(Ft.)

End of natural channel elevation = 1302.000(Ft.)

Length of natural channel = 1459.000(Ft.)

Estimated mean flow rate at midpoint of channel = 83.765(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 13.85(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.0946
Corrected/adjusted channel slope = 0.0946
Travel time = 1.76 min. TC = 12.19 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.829

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.971(In/Hr) for a  100.0 year storm
Subarea runoff = 53.451(CFS) for 21.700(Ac.)

Total runoff = 107.851(CFS) Total area = 41_800(Ac.)

+4+++++++ A
Process from Point/Station 204.000 to Point/Station 205.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1302.000(Ft.)
End of natural channel elevation = 1217 .000(Ft.)
Length of natural channel = 1511.000(Ft.)

Estimated mean flow rate at midpoint of channel = 161.776(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 13.03(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0563
Corrected/adjusted channel slope = 0.0563
Travel time = 1.93 min. TC = 14.12 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.826

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.020

Decimal fraction soil group C = 0.860

Decimal fraction soil group D = 0.120

Rl index for soil(AMC 2) = 84.31

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.780(In/Hr) for a  100.0 year storm
Subarea runoff = 96.029(CFS) for 41.800(Ac.)

Total runoff = 203.880(CFS) Total area = 83.600(Ac.)

++++++++HH
Process from Point/Station 205.000 to Point/Station 208.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1217.000(Ft.)

End of natural channel elevation = 1184 _000(Ft.)

Length of natural channel = 1434_000(Ft.)

Estimated mean flow rate at midpoint of channel = 240.583(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 9.42(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0230
Corrected/adjusted channel slope = 0.0230
Travel time = 2.54 min. TC = 16.66 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.824

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.430

Decimal fraction soil group C = 0.070

Decimal fraction soil group D = 0.500

Rl index for soil(AMC 2) = 84.40

Pervious area fraction = 0.970; Impervious fraction = 0.030
Rainfall intensity = 2.581(In/Hr) for a  100.0 year storm
Subarea runoff = 64.014(CFS) for 30.100(Ac.)

Total runoff = 267.894(CFS) Total area = 113.700(Ac.)

+++++++
Process from Point/Station 205.000 to Point/Station 208.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 113.700(Ac.)
Runoff from this stream = 267 .894(CFS)
Time of concentration = 16.66 min.

Rainfall intensity = 2.581(In/Hr)



++++++++H+
Process from Point/Station 206.000 to Point/Station 207.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 553.000(Ft.)

Top (of initial area) elevation = 1230.000(Ft.)

Bottom (of initial area) elevation = 1210.000(Ft.)

Difference in elevation = 20.000(Ft.)

Slope = 0.03617 s(percent)= 3.62

TC = k(0.474)*[(1length”~3)/(elevation change)]”"0.2

Initial area time of concentration = 11.514 min.

Rainfall intensity = 3.048(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.855

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.710

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.290

Rl index for soil(AMC 2) = 86.53

Pervious area fraction = 0.780; Impervious fraction = 0.220
Initial subarea runoff = 11.209(CFS)

Total initial stream area = 4_.300(Ac.)

Pervious area fraction = 0.780

++++++++HH
Process from Point/Station 207.000 to Point/Station 208.000
**** IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1210.000(Ft.)
Downstream point elevation = 1184.000(Ft.)
Channel length thru subarea = 1809.000(Ft.)
Channel base width = 10.000(Ft.)

Slope or "Z* of left channel bank = 10.000
Slope or "Z* of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 17.717(CFS)
Manning®s “N* = 0.030
Maximum depth of channel = 1.500(Ft.)
Flow(q) thru subarea = 17.717(CFS)
Depth of flow = 0.434(Ft.), Average velocity = 2.849(Ft/s)
Channel flow top width = 18.676(Ft.)
Flow Velocity = 2.85(Ft/s)
Travel time = 10.58 min.
Time of concentration = 22_.10 min.
Sub-Channel No. 1 Critical depth = 0.398(Ft.)
- - - Critical flow top width = 17.969(Ft.)
- - - Critical flow velocity= 3.180(Ft/s)
- - - Critical flow area = 5.572(Sq.Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.817

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.790
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.210

Rl index for soil(AMC 2) = 83.19
Pervious area fraction = 0.870; Impervious fraction = 0.130
Rainfall intensity = 2.273(In/Hr) for a 100.0 year storm
Subarea runoff = 12.925(CFS) for 6.960(Ac.)
Total runoff = 24 _133(CFS) Total area = 11.260(Ac.)
Depth of flow = 0.511(Ft.), Average velocity = 3.122(Ft/s)
Sub-Channel No. 1 Critical depth = 0.477(Ft.)

- - - Critical flow top width = 19.531(Ft.)

- - - Critical flow velocity= 3.430(Ft/s)

" " " Critical flow area = 7.037(Sq-Ft)



++++++++H+
Process from Point/Station 207.000 to Point/Station 208.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 11.260(Ac.)
Runoff from this stream = 24 _133(CFS)
Time of concentration = 22.10 min.
Rainfall intensity = 2.273(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 267.894 16.66 2.581
2 24.133 22.10 2.273
Largest stream flow has longer or shorter time of concentration
Qp = 267.894 + sum of
Qa Tb/Ta
24.133 * 0.754 = 18.191
Qp = 286.085

Total of 2 streams to confluence:
Flow rates before confluence point:

267.894 24.133
Area of streams before confluence:
113.700 11.260
Results of confluence:
Total flow rate = 286.085(CFS)
Time of concentration = 16.656 min.
Effective stream area after confluence = 124.960(Ac.)

++++++++HH
Process from Point/Station 208.000 to Point/Station 209.000
**** IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1184.000(Ft.)

Downstream point elevation = 1179.000(Ft.)

Channel length thru subarea = 743.000(Ft.)

Channel base width = 12.000(Ft.)

Slope or "Z* of left channel bank = 4.000

Slope or "Z® of right channel bank = 4.000

Estimated mean flow rate at midpoint of channel = 289.562(CFS)
Manning®s "N* = 0.030

Maximum depth of channel = 2.000(Ft.)

Flow(q) thru subarea = 289.562(CFS)

Depth of flow = 2.335(Ft.), Average velocity = 5.863(Ft/s)
1Warning: Water is above left or right bank elevations
Channel flow top width = 28.000(Ft.)

Flow Velocity = 5.86(Ft/s)

Travel time = 2.11 min.

Time of concentration = 18.77 min.

Sub-Channel No. 1 Critical depth = 2.063(Ft.)
- - - Critical flow top width = 28.000(Ft.)
- - - Critical flow velocity= 6.936(Ft/s)
" " " Critical flow area = 41.750(Sq-Ft)

ERROR - Channel depth exceeds maximum allowable depth
Adding area flow to channel

USER INPUT of soil data for subarea

Runoff Coefficient = 0.829

Decimal fraction soil group A = 0.215
Decimal fraction soil group B = 0.785
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.28



Pervious area fraction =
Rainfall intensity =

Subarea runoff =
Total runoff =
Depth of flow =

Sub-Channel No.

End of computations, total study area =

0.850;
2.446(In/Hr) for a  100.0 year storm

Impervious fraction = 0.150

6.898(CFS) for

292.983(CFS)

3.400(Ac.)

Total area = 128.360(Ac.)

2.348(Ft.), Average velocity = 5.891(Ft/s)
IWarning: Water is above left or right bank elevations
ERROR - Channel depth exceeds maximum allowable depth

1 Critical depth = 2.078(Ft.)

- Critical flow top width = 28.000(Ft.)

- Critical flow velocity= 6.945(Ft/s)

- Critical flow area = 42.188(Sq-Ft)
128.36 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.975

Area averaged RI

index number

84.2



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 08/05/11 File:ARBEX10.out

ALBERHILL EXISTING CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 10-YEAR STORM EVENT

FILENAME: ARBEX10

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.920(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 201.000 to Point/Station 202.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 765.000(Ft.)

Top (of initial area) elevation = 1844_000(Ft.)

Bottom (of initial area) elevation = 1556.000(Ft.)

Difference in elevation = 288.000(Ft.)

Slope = 0.37647 s(percent)= 37.65

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 9.358 min.

Rainfall intensity = 2.123(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.804

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 12.120(CFS)

Total initial stream area = 7.100(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 202.000 to Point/Station 203.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1556.000(Ft.)
End of natural channel elevation = 1440.000(Ft.)
Length of natural channel = 851.000(Ft.)



Estimated mean flow rate at midpoint of channel = 23.215(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 11.52(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1363
Corrected/adjusted channel slope = 0.1363
Travel time = 1.23 min. TC = 10.59 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.799

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.009(In/Hr) for a 10.0 year storm
Subarea runoff = 20.863(CFS) for 13.000(Ac.)

Total runoff = 32.982(CFS) Total area = 20.100(Ac.)

+++++++
Process from Point/Station 203.000 to Point/Station 204.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1440.000(Ft.)

End of natural channel elevation = 1302.000(Ft.)

Length of natural channel = 1459.000(Ft.)

Estimated mean flow rate at midpoint of channel = 50.786(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 11.96(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.0946
Corrected/adjusted channel slope = 0.0946
Travel time = 2.03 min. TC = 12.62 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.792

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.856(In/Hr) for a 10.0 year storm
Subarea runoff = 31.883(CFS) for 21.700(Ac.)

Total runoff = 64.866(CFS) Total area = 41.800(Ac.)

+4+++++++ A
Process from Point/Station 204.000 to Point/Station 205.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1302.000(Ft.)
End of natural channel elevation = 1217 .000(Ft.)
Length of natural channel = 1511.000(Ft.)

Estimated mean flow rate at midpoint of channel = 97 .299(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 11.17(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0563
Corrected/adjusted channel slope = 0.0563
Travel time = 2.26 min. TC = 14.88 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.787

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.020

Decimal fraction soil group C = 0.860

Decimal fraction soil group D = 0.120

Rl index for soil(AMC 2) = 84.31

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.724(In/Hr) for a 10.0 year storm
Subarea runoff = 56.682(CFS) for 41.800(Ac.)

Total runoff = 121.548(CFS) Total area = 83.600(Ac.)

++++++++HH
Process from Point/Station 205.000 to Point/Station 208.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1217.000(Ft.)

End of natural channel elevation = 1184 _000(Ft.)

Length of natural channel = 1434_000(Ft.)

Estimated mean flow rate at midpoint of channel = 143.429(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 8.03(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0230
Corrected/adjusted channel slope = 0.0230
Travel time = 2.98 min. TC = 17.85 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.783

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.430

Decimal fraction soil group C = 0.070

Decimal fraction soil group D = 0.500

Rl index for soil(AMC 2) = 84.40

Pervious area fraction = 0.970; Impervious fraction = 0.030
Rainfall intensity = 1.588(In/Hr) for a 10.0 year storm
Subarea runoff = 37.408(CFS) for 30.100(Ac.)

Total runoff = 158.956(CFS) Total area = 113.700(Ac.)

+++++++
Process from Point/Station 205.000 to Point/Station 208.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 113.700(Ac.)
Runoff from this stream = 158.956(CFS)
Time of concentration = 17.85 min.

Rainfall intensity = 1.588(In/Hr)



++++++++H+
Process from Point/Station 206.000 to Point/Station 207.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 553.000(Ft.)

Top (of initial area) elevation = 1230.000(Ft.)

Bottom (of initial area) elevation = 1210.000(Ft.)

Difference in elevation = 20.000(Ft.)

Slope = 0.03617 s(percent)= 3.62

TC = k(0.474)*[(1length”~3)/(elevation change)]”"0.2

Initial area time of concentration = 11.514 min.

Rainfall intensity = 1.934(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.832

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.710

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.290

Rl index for soil(AMC 2) = 86.53

Pervious area fraction = 0.780; Impervious fraction = 0.220
Initial subarea runoff = 6.920(CFS)

Total initial stream area = 4_.300(Ac.)

Pervious area fraction = 0.780

++++++++HH
Process from Point/Station 207.000 to Point/Station 208.000
**** IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1210.000(Ft.)
Downstream point elevation = 1184.000(Ft.)
Channel length thru subarea = 1809.000(Ft.)
Channel base width = 10.000(Ft.)

Slope or "Z* of left channel bank = 10.000
Slope or "Z* of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 10.703(CFS)
Manning®s “N* = 0.030
Maximum depth of channel = 1.500(Ft.)
Flow(g) thru subarea = 10.703(CFS)
Depth of flow = 0.330(Ft.), Average velocity = 2.442(Ft/s)
Channel flow top width = 16.593(Ft.)
Flow Velocity = 2.44(Ft/s)
Travel time = 12.35 min.
Time of concentration = 23.86 min.
Sub-Channel No. 1 Critical depth = 0.297(Ft.)
- - - Critical flow top width = 15.938(Ft.)
- - - Critical flow velocity= 2.780(Ft/s)
- - - Critical flow area = 3.850(Sq.Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.773

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.790
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.210

Rl index for soil(AMC 2) = 83.19
Pervious area fraction = 0.870; Impervious fraction = 0.130
Rainfall intensity = 1.394(In/Hr) for a 10.0 year storm
Subarea runoff = 7.499(CFS) for 6.960(Ac.)
Total runoff = 14.419(CFS) Total area = 11.260(Ac.)
Depth of flow = 0.388(Ft.), Average velocity = 2.677(Ft/s)
Sub-Channel No. 1 Critical depth = 0.355(Ft.)

- - - Critical flow top width = 17.109(Ft.)

- - - Critical flow velocity= 2.993(Ft/s)

" " " Critical flow area = 4.818(Sq-Ft)



++++++++H+
Process from Point/Station 207.000 to Point/Station 208.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 11.260(Ac.)
Runoff from this stream = 14.419(CFS)
Time of concentration = 23.86 min.
Rainfall intensity = 1.394(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 158.956 17.85 1.588
2 14.419 23.86 1.394
Largest stream flow has longer or shorter time of concentration
Qp = 158.956 + sum of
Qa Tb/Ta
14.419 * 0.748 = 10.788
Qp = 169.744

Total of 2 streams to confluence:
Flow rates before confluence point:

158.956 14.419
Area of streams before confluence:
113.700 11.260
Results of confluence:
Total flow rate = 169.744(CFS)
Time of concentration = 17.854 min.
Effective stream area after confluence = 124.960(Ac.)

++++++++HH
Process from Point/Station 208.000 to Point/Station 209.000
**** IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1184.000(Ft.)
Downstream point elevation = 1178.000(Ft.)

Channel length thru subarea = 598.000(Ft.)
Channel base width = 12.000(Ft.)
Slope or "Z* of left channel bank = 4.000
Slope or "Z® of right channel bank = 4.000
Estimated mean flow rate at midpoint of channel = 171.591(CFS)
Manning®s "N* = 0.030
Maximum depth of channel = 2.000(Ft.)
Flow(q) thru subarea = 171.591(CFS)
Depth of flow = 1.649(Ft.), Average velocity = 5.596(Ft/s)
Channel flow top width = 25.191(Ft.)
Flow Velocity = 5.60(Ft/s)
Travel time = 1.78 min.
Time of concentration = 19.63 min.
Sub-Channel No. 1 Critical depth = 1.547(Ft.)
- - - Critical flow top width = 24 _375(Ft.)
- - - Critical flow velocity= 6.099(Ft/s)
" " " Critical flow area = 28.134(Sq-.Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.797

Decimal fraction soil group A = 0.130

Decimal fraction soil group B = 0.870

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.97

Pervious area fraction = 0.850; Impervious fraction = 0.150

Rainfall intensity = 1.521(In/Hr) for a 10.0 year storm



Subarea runoff = 3.639(CFS) for 3.000(Ac.)

Total runoff = 173.383(CFS) Total area = 127.960(Ac.)
Depth of flow = 1.658(Ft.), Average velocity = 5.613(Ft/s)
Sub-Channel No. 1 Critical depth = 1.563(Ft.)

- - - Critical flow top width = 24 _500(Ft.)

- - - Critical flow velocity= 6.080(Ft/s)

- - - Critical flow area = 28.516(Sq.-Ft)
End of computations, total study area = 127.96 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.975
Area averaged Rl index number = 84.3



APPENDIX A.3: AREA “C”




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 08/17/11 File:ARCEX100.out

ALBERHILL EXISTING CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

FILENAME: ARCEX100

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.450(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 301.000 to Point/Station 302.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 924 _000(Ft.)

Top (of initial area) elevation = 1189.000(Ft.)

Bottom (of initial area) elevation = 1180.000(Ft.)

Difference in elevation = 9.000(Ft.)

Slope = 0.00974 s(percent)= 0.97

TC = k(0.480)*[(length”™3)/(elevation change)]”™0.2

Initial area time of concentration = 18.612 min.

Rainfall intensity = 2.455(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.813

Decimal fraction soil group A = 0.780

Decimal fraction soil group B = 0.220

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 79.74

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 3.991(CFS)

Total initial stream area = 2.000(Ac.)

Pervious area fraction = 0.800

End of computations, total study area = 2.00 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.800
Area averaged Rl index number = 79.7



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 08/05/11 File:ARCEX10.out

ALBERHILL EXISTING CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 10-YEAR STORM EVENT

FILENAME: ARCEX10

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.920(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 301.000 to Point/Station 302.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 924 _000(Ft.)

Top (of initial area) elevation = 1189.000(Ft.)

Bottom (of initial area) elevation = 1180.000(Ft.)

Difference in elevation = 9.000(Ft.)

Slope = 0.00974 s(percent)= 0.97

TC = k(-0.820)*[(length”"3)/(elevation change)]”0.2

Warning: TC computed to be less than 5 min.; program is assuming the
time of concentration is 5 minutes.

Initial area time of concentration = 5.000 min.

Rainfall intensity = 2.815(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.818

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.780
Decimal fraction soil group C = 0.220

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 79.74

Pervious area fraction = 0.850; Impervious fraction = 0.150
Initial subarea runoff = 4_605(CFS)

Total initial stream area = 2.000(Ac.)

Pervious area fraction = 0.850

End of computations, total study area = 2.00 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.850
Area averaged Rl index number = 79.7






APPENDIX B: PosT-PRoOJECT CONDITION RATIONAL METHOD ANALYSIS




APPENDIX B.1: AREA “A”




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 11/19/11 File:ARAP100.out

ALBERHILL POST-PROJECT CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

FILENAME: ARAP100

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.450(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 101.000 to Point/Station 102.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 603.000(Ft.)

Top (of initial area) elevation = 2380.000(Ft.)

Bottom (of initial area) elevation = 2040.000(Ft.)

Difference in elevation = 340.000(Ft.)

Slope = 0.56385 s(percent)= 56.38

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 7.848 min.

Rainfall intensity = 3.622(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.841

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 23.757(CFS)

Total initial stream area = 7.800(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 102.000 to Point/Station 103.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 2040.000(Ft.)
End of natural channel elevation = 1828.000(Ft.)
Length of natural channel = 786 .000(Ft.)



Estimated mean flow rate at midpoint of channel = 44 _469(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 19.44(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2697
Corrected/adjusted channel slope = 0.2697
Travel time = 0.67 min. TC = 8.52 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.839

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.490(In/Hr) for a  100.0 year storm
Subarea runoff = 39.817(CFS) for 13.600(Ac.)

Total runoff = 63.574(CFS) Total area = 21.400(Ac.)

+++++++
Process from Point/Station 103.000 to Point/Station 104.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1828 _000(Ft.)

End of natural channel elevation = 1708.000(Ft.)

Length of natural channel = 780.000(Ft.)

Estimated mean flow rate at midpoint of channel = 102.343(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 18.75(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.1538
Corrected/adjusted channel slope = 0.1538
Travel time = 0.69 min. TC = 9.22 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.369(In/Hr) for a  100.0 year storm
Subarea runoff = 73.591(CFS) for 26.100(Ac.)

Total runoff = 137.165(CFS) Total area = 47_.500(Ac.)

+4+++++++ A
Process from Point/Station 104.000 to Point/Station 105.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1708.000(Ft.)
End of natural channel elevation = 1512 .000(Ft.)
Length of natural channel = 1206.000(Ft.)

Estimated mean flow rate at midpoint of channel = 214 _555(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 24.16(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1625
Corrected/adjusted channel slope = 0.1625
Travel time = 0.83 min. TC = 10.05 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.835

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.241(In/Hr) for a  100.0 year storm
Subarea runoff = 144 .962(CFS) for 53.600(Ac.)

Total runoff = 282.128(CFS) Total area = 101.100(Ac.)

++++++++HH
Process from Point/Station 105.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1512_000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1483.000(Ft.)

Estimated mean flow rate at midpoint of channel = 324 .126(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 23.57(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1194
Corrected/adjusted channel slope = 0.1194
Travel time = 1.05 min. TC = 11.10 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.832

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.050

Decimal fraction soil group C = 0.950

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.099(In/Hr) for a 100.0 year storm
Subarea runoff = 77.591(CFS) for 30.100(Ac.)

Total runoff = 359.719(CFS) Total area = 131.200(Ac.)

+++++++
Process from Point/Station 105.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 131.200(Ac.)
Runoff from this stream = 359.719(CFS)
Time of concentration = 11.10 min.

Rainfall intensity = 3.099(In/Hr)



++++++++H+
Process from Point/Station 106.000 to Point/Station 107.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 823.000(Ft.)

Top (of initial area) elevation = 1988.000(Ft.)

Bottom (of initial area) elevation = 1580.000(Ft.)

Difference in elevation = 408.000(Ft.)

Slope = 0.49575 s(percent)= 49.57

TC = k(0.541)*[(length”3)/(elevation change)]”"0.2

Initial area time of concentration = 9.119 min.

Rainfall intensity = 3.385(In/Hr) for a 100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 21.254(CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 1.000

++++++++HH
Process from Point/Station 107.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1580.000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1171.000(Ft.)

Estimated mean flow rate at midpoint of channel = 44 _349(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 17.10(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2092
Corrected/adjusted channel slope = 0.2092
Travel time = 1.14 min. TC = 10.26 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.833

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.030

Decimal fraction soil group C = 0.970

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 83.79

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.210(In/Hr) for a  100.0 year storm
Subarea runoff = 43.589(CFS) for 16.300(Ac.)

Total runoff = 64.842(CFS) Total area = 23.800(Ac.)

+++++++
Process from Point/Station 107.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 23.800(Ac.)
Runoff from this stream = 64 .842(CFS)
Time of concentration = 10.26 min.

Rainfall intensity = 3.210(In/Hr)



Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 359.719 11.10 3.099
2 64.842 10.26 3.210
Largest stream flow has longer time of concentration
Qp = 359.719 + sum of
Qb la/lb
64.842 * 0.965 = 62.598
Qp = 422 .317

Total of 2 streams to confluence:
Flow rates before confluence point:

359.719 64.842
Area of streams before confluence:
131.200 23.800
Results of confluence:
Total flow rate = 422 _.317(CFS)
Time of concentration = 11.096 min.
Effective stream area after confluence = 155.000(Ac.)

B o T T B o T T B o o e S S
Process from Point/Station 108.000 to Point/Station 109.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1335.000(Ft.)

End of natural channel elevation = 1254 _.000(Ft.)

Length of natural channel = 1202.000(Ft.)

Estimated mean flow rate at midpoint of channel = 469.044(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 19.92(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0674
Corrected/adjusted channel slope = 0.0674
Travel time = 1.01 min. TC = 12.10 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.812

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.430

Decimal fraction soil group C = 0.570

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 80.58

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.980(In/Hr) for a  100.0 year storm
Subarea runoff = 83.046(CFS) for 34_.300(Ac.)

Total runoff = 505.363(CFS) Total area = 189.300(Ac.)

B L
Process from Point/Station 109.000 to Point/Station 111.000
***x* IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1254_000(Ft.)
Downstream point elevation = 1180.000(Ft.)
Channel length thru subarea = 697 .000(Ft.)
Channel base width = 5.000(Ft.)

Slope or "Z* of left channel bank = 0.000
Slope or "Z" of right channel bank = 2.000
Manning®s “N* = 0.015



Maximum depth of channel = 3.000(Ft.)

Flow(qg) thru subarea = 505.363(CFS)
Depth of flow = 1.976(Ft.), Average velocity = 36.652(Ft/s)
Channel flow top width = 8.953(Ft.)
Flow Velocity = 36.65(Ft/s)
Travel time = 0.32 min.
Time of concentration = 12.42 min.
Sub-Channel No. 1 Critical depth = 4_875(Ft.)
- - - Critical flow top width = 11.000(Ft.)
- - - Critical flow velocity= 11.325(Ft/s)
- - - Critical flow area = 44 _625(Sq-Ft)

++++++++HH
Process from Point/Station 109.000 to Point/Station 111.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 189.300(Ac.)

Runoff from this stream = 505.363(CFS)
Time of concentration = 12.42 min.
Rainfall intensity = 2.946(In/Hr)

+4+++++ A
Process from Point/Station 110.000 to Point/Station 111.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 871.000(Ft.)

Top (of initial area) elevation = 1397.000(Ft.)

Bottom (of initial area) elevation = 1180.000(Ft.)

Difference in elevation = 217 .000(Ft.)

Slope = 0.24914 s(percent)= 24.91

TC = k(0.545)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 10.802 min.

Rainfall intensity = 3.137(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.831

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.050

Decimal fraction soil group C = 0.950

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 83.58

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 9.379(CFS)

Total initial stream area = 3.600(Ac.)

Pervious area fraction = 1.000

+4+++++ A
Process from Point/Station 110.000 to Point/Station 111.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 3.600(Ac.)

Runoff from this stream = 9.379(CFS)

Time of concentration = 10.80 min.

Rainfall intensity = 3.137(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 505.363 12.42 2.946

2 9.379 10.80 3.137
Largest stream flow has longer time of concentration

Qp = 505.363 + sum of

Qb la/1b



9.379 *  0.939 = 8.809
Qp = 514.171

Total of 2 streams to confluence:
Flow rates before confluence point:

505.363 9.379
Area of streams before confluence:
189.300 3.600
Results of confluence:
Total flow rate = 514_.171(CFS)
Time of concentration = 12.419 min.
Effective stream area after confluence = 192.900(Ac.)

++++++ A
Process from Point/Station 110.000 to Point/Station 111.000
**** SUBAREA FLOW ADDITION ****

USER INPUT of soil data for subarea
Runoff Coefficient = 0.832
Decimal fraction soil group A
Decimal fraction soil group B 0.920

Decimal fraction soil group C 0.080

Decimal fraction soil group D 0.000

Rl index for soil(AMC 2) = 84.77

Pervious area fraction = 1.000; Impervious fraction = 0.000

Time of concentration = 12.42 min.

Rainfall intensity = 2.946(In/Hr) for a  100.0 year storm
Subarea runoff = 9.317(CFS) for 3.800(Ac.)

Total runoff = 523.488(CFS) Total area = 196.700(Ac.)

0.000

+++++++
Process from Point/Station 111.000 to Point/Station 121.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1178.200(Ft.)
Downstream point/station elevation = 1177.160(Ft.)

Pipe length = 157.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 523.488(CFS)
Nearest computed pipe diameter = 84.00(In.)
Calculated individual pipe flow = 523.488(CFS)
Normal flow depth in pipe = 69.38(In.)

Flow top width inside pipe = 63.71(In.)

Critical Depth = 71.47(In.)

Pipe flow velocity = 15.40(Ft/s)

Travel time through pipe = 0.17 min.

Time of concentration (TC) = 12.59 min.

+4+++++
Process from Point/Station 111.000 to Point/Station 121.000
***%* CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 196.700(Ac.)

Runoff from this stream = 523.488(CFS)
Time of concentration = 12.59 min.
Rainfall intensity = 2.928(In/Hr)

Program is now starting with Main Stream No. 2

+4+++++++ A
Process from Point/Station 112.000 to Point/Station 113.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 920.000(Ft.)

Top (of initial area) elevation = 1194_000(Ft.)
Bottom (of initial area) elevation = 1185.000(Ft.)
Difference in elevation = 9.000(Ft.)



Slope = 0.00978 s(percent)= 0.98

TC = k(0.480)*[(1ength”™3)/(elevation change)]"0.2

Initial area time of concentration = 18.564 min.

Rainfall intensity = 2.458(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.838

Decimal fraction soil group A = 0.100

Decimal fraction soil group B = 0.900

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 85.16

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 1.854(CFS)

Total initial stream area = 0.900(Ac.)

Pervious area fraction = 0.800

B o T T B o T T B o o e S S
Process from Point/Station 113.000 to Point/Station 114.000
**** JIMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1185.000(Ft.)
Downstream point elevation = 1182.000(Ft.)

Channel length thru subarea =  296.000(Ft.)
Channel base width = 1.000(Ft.)
Slope or "Z® of left channel bank = 1.000
Slope or *Z* of right channel bank = 1.000
Estimated mean flow rate at midpoint of channel = 12.138(CFS)
Manning®s “N* = 0.015
Maximum depth of channel = 2.000(Ft.)
Flow(q) thru subarea = 12.138(CFS)
Depth of flow = 0.969(Ft.), Average velocity = 6.365(Ft/s)
Channel flow top width = 2.937(Ft.)
Flow Velocity = 6.37(Ft/s)
Travel time = 0.78 min.
Time of concentration = 19.34 min.
Sub-Channel No. 1 Critical depth = 1.148(Ft.)
- - - Critical flow top width = 3.297(Ft.)
- - - Critical flow velocity= 4_.919(Ft/s)
" " " Critical flow area = 2.467(Sq-Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.841

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
Rl index for soil(AMC 2) = 86.00
Pervious area fraction = 0.800; Impervious fraction = 0.200
Rainfall intensity = 2.413(In/Hr) for a  100.0 year storm
Subarea runoff = 20.490(CFS) for 10.100(Ac.)
Total runoff = 22 _344(CFS) Total area = 11.000(Ac.)
Depth of flow = 1.306(Ft.), Average velocity = 7.419(Ft/s)
Sub-Channel No. 1 Critical depth = 1.563(Ft.)
- - - Critical flow top width = 4_125(Ft.)
- - - Critical flow velocity= 5.581(Ft/s)
" " " Critical flow area = 4.004(Sq-Ft)

B T e o o a2
Process from Point/Station 114.000 to Point/Station 115.000
***x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1182.000(Ft.)
Downstream point/station elevation = 1181.000(Ft.)
Pipe length 70.00(Ft.) Manning®"s N = 0.013

No. of pipes 1 Required pipe flow = 22 _344(CFS)



Nearest computed pipe diameter = 24.00(In.)

Calculated individual pipe flow = 22 .344(CFS)
Normal flow depth in pipe = 16.64(In.)

Flow top width inside pipe = 22.13(In.)
Critical Depth = 20.23(In.)

Pipe flow velocity = 9.62(Ft/s)

Travel time through pipe = 0.12 min.

Time of concentration (TC) = 19.46 min.

++++++++H+
Process from Point/Station 115.000 to Point/Station 120.000
***x* IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1181.000(Ft.)
Downstream point elevation = 1179.000(Ft.)

Channel length thru subarea = 124 .000(Ft.)
Channel base width = 1.000(Ft.)
Slope or *Z* of left channel bank = 1.000
Slope or "Z* of right channel bank = 1.000
Estimated mean flow rate at midpoint of channel = 26.407(CFS)
Manning®s “N* = 0.015
Maximum depth of channel = 2.000(Ft.)
Flow(g) thru subarea = 26.407(CFS)
Depth of flow = 1.266(Ft.), Average velocity = 9.208(Ft/s)
Channel flow top width = 3.531(Ft.)
Flow Velocity = 9.21(Ft/s)
Travel time = 0.22 min.
Time of concentration = 19.68 min.
Sub-Channel No. 1 Critical depth = 1.688(Ft.)
- - - Critical flow top width = 4_375(Ft.)
- - - Critical flow velocity= 5.823(Ft/s)
- - - Critical flow area = 4_.535(Sq.Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.840

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 86.00
Pervious area fraction = 0.800; Impervious fraction = 0.200
Rainfall intensity = 2.394(In/Hr) for a  100.0 year storm
Subarea runoff = 8.046(CFS) for 4_000(Ac.)
Total runoff = 30.390(CFS) Total area = 15.000(Ac.)
Depth of flow = 1.354(Ft.), Average velocity = 9.536(Ft/s)
Sub-Channel No. 1 Critical depth = 1.813(Ft.)

- - - Critical flow top width = 4_625(Ft.)

- - - Critical flow velocity= 5.962(Ft/s)

" " " Critical flow area = 5.098(Sq-.Ft)

++++++++HH
Process from Point/Station 115.000 to Point/Station 120.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 15.000(Ac.)

Runoff from this stream = 30.390(CFS)
Time of concentration = 19.68 min.
Rainfall intensity = 2.394(In/Hr)

+4+++++++ A
Process from Point/Station 116.000 to Point/Station 117.000
**** INITIAL AREA EVALUATION ****




Initial area flow distance = 643.000(Ft.)

Top (of initial area) elevation = 1201.000(Ft.)

Bottom (of initial area) elevation = 1193.000(Ft.)

Difference in elevation = 8.000(Ft.)

Slope = 0.01244 s(percent)= 1.24

TC = k(0.480)*[(length”™3)/(elevation change)]"0.2

Initial area time of concentration = 15.330 min.

Rainfall intensity = 2.679(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.842

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.850

Decimal fraction soil group C = 0.150

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 85.00

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 6.542(CFS)

Total initial stream area = 2.900(Ac.)

Pervious area fraction = 0.800

B o T T B o T T B o o e S S
Process from Point/Station 117.000 to Point/Station 120.000
**** JIMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1193.000(Ft.)
Downstream point elevation = 1179.000(Ft.)

Channel length thru subarea = 1476.000(Ft.)
Channel base width = 0.000(Ft.)
Slope or "Z® of left channel bank = 1.000
Slope or *Z* of right channel bank = 1.000
Estimated mean flow rate at midpoint of channel = 13.092(CFS)
Manning®s “N* = 0.015
Maximum depth of channel = 2.000(Ft.)
Flow(q) thru subarea = 13.092(CFS)
Depth of flow = 1.454(Ft.), Average velocity = 6.192(Ft/s)
Channel flow top width = 2.908(Ft.)
Flow Velocity = 6.19(Ft/s)
Travel time = 3.97 min.
Time of concentration = 19.30 min.
Sub-Channel No. 1 Critical depth = 1.609(Ft.)
- - - Critical flow top width = 3.219(Ft.)
- - - Critical flow velocity= 5.055(Ft/s)
" " " Critical flow area = 2.590(Sq-.Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.818

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.130
Decimal fraction soil group C = 0.870
Decimal fraction soil group D = 0.000
Rl index for soil(AMC 2) = 84.18
Pervious area fraction = 0.970; Impervious fraction = 0.030
Rainfall intensity = 2.415(In/Hr) for a 100.0 year storm
Subarea runoff = 13.040(CFS) for 6.600(Ac.)
Total runoff = 19.581(CFS) Total area = 9.500(Ac.)
Depth of flow = 1.691(Ft.), Average velocity = 6.847(Ft/s)
Sub-Channel No. 1 Critical depth = 1.891(Ft.)
" " " Critical flow top width = 3.781(Ft.)
- - - Critical flow velocity= 5.478(Ft/s)
- - - Critical flow area = 3.574(Sq.Ft)

+4+++++++ A
Process from Point/Station 117.000 to Point/Station 120.000
***%* CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 2 in normal stream number 2

Stream flow area = 9.500(Ac.)
Runoff from this stream = 19.581(CFS)
Time of concentration = 19.30 min.
Rainfall intensity = 2.415(In/Hr)

+++++++
Process from Point/Station 118.000 to Point/Station 119.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 534 _000(Ft.)

Top (of initial area) elevation = 1195.000(Ft.)

Bottom (of initial area) elevation = 1191.000(Ft.)

Difference in elevation = 4_000(Ft.)

Slope = 0.00749 s(percent)= 0.75

TC = k(0.480)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 15.753 min.

Rainfall intensity = 2.647(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.845

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 86.00

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 3.133(CFS)

Total initial stream area = 1.400(Ac.)

Pervious area fraction = 0.800

+++++++
Process from Point/Station 119.000 to Point/Station 120.000
**** |IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1191.000(Ft.)
Downstream point elevation = 1179.000(Ft.)
Channel length thru subarea = 1069.000(Ft.)
Channel base width = 0.000(Ft.)

Slope or "Z* of left channel bank = 50.000
Slope or "Z® of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 10.497(CFS)
Manning®s "N* = 0.015
Maximum depth of channel = 1.000(Ft.)
Flow(q) thru subarea = 10.497(CFS)
Depth of flow = 0.274(Ft.), Average velocity = 2.791(Ft/s)
Channel flow top width = 27.427(Ft.)
Flow Velocity = 2.79(Ft/s)
Travel time = 6.38 min.
Time of concentration = 22.14 min.
Sub-Channel No. 1 Critical depth = 0.307(Ft.)
- - - Critical flow top width = 30.664(Ft.)
- - - Critical flow velocity= 2.233(Ft/s)
" - " Critical flow area = 4.701(Sq-Ft)

Adding area flow to channel

USER INPUT of soil data for subarea
Runoff Coefficient = 0.837
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group 0.000

Rl index for soil(AMC 2) = .00

Pervious area fraction = 0.800; Impervious fraction = 0.200
Rainfall intensity = 2.271(In/Hr) for a  100.0 year storm
Subarea runoff = 14.640(CFS) for 7.700(Ac.)
Total runoff = 17.773(CFS) Total area = 9.100(Ac.)
Depth of flow = 0.334(Ft.), Average velocity = 3.184(Ft/s)

0.000
1.000
0.000

OO w>

®
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Sub-Channel No. 1 Critical depth = 0.379(Ft.)

- Critical flow top width = 37.891(Ft.)
- - - Critical flow velocity= 2.476(Ft/s)
- - - Critical flow area = 7.178(Sq.Ft)

+++++++
Process from Point/Station 119.000 to Point/Station 120.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 3

Stream flow area = 9.100(Ac.)
Runoff from this stream = 17.773(CFS)
Time of concentration = 22.14 min.
Rainfall intensity = 2.271(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 30.390 19.68 2.394
2 19.581 19.30 2.415
3 17.773 22.14 2.271
Largest stream flow has longer or shorter time of concentration
Qp = 30.390 + sum of
Qb la/lb
19.581 * 0.991 = 19.410
Qa Tb/Ta
17.773 * 0.889 = 15.804
Qp = 65.605

Total of 3 streams to confluence:
Flow rates before confluence point:

30.390 19.581 17.773
Area of streams before confluence:
15.000 9.500 9.100
Results of confluence:
Total flow rate = 65.605(CFS)
Time of concentration = 19.684 min.
Effective stream area after confluence = 33.600(Ac.)

++++++++HH
Process from Point/Station 120.000 to Point/Station 121.000
***x* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1179.000(Ft.)
Downstream point/station elevation = 1177.160(Ft.)

Pipe length = 63.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 65.605(CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 65_605(CFS)
Normal flow depth in pipe = 23.02(In.)

Flow top width inside pipe = 25.36(In.)

Critical depth could not be calculated.

Pipe flow velocity = 16.23(Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 19.75 min.

+++++++
Process from Point/Station 120.000 to Point/Station 121.000
**** CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 33.600(Ac.)
Runoff from this stream = 65_605(CFS)
Time of concentration = 19.75 min.
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Rainfall intensity = 2.391(In/Hr)
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 523.488 12.59 2.928
2 65.605 19.75 2.391
Largest stream flow has longer or shorter time of concentration
Qp = 523.488 + sum of
Qa Tbh/Ta
65.605 * 0.637 = 41.818
Qp = 565.307

Total of 2 main streams to confluence:
Flow rates before confluence point:

523.488 65.605
Area of streams before confluence:
196.700 33.600

Results of confluence:

Total flow rate = 565.307(CFS)

Time of concentration = 12.589 min.

Effective stream area after confluence = 230.300(Ac.)

+++++++
Process from Point/Station 121.000 to Point/Station 122.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1177.160(Ft.)
Downstream point/station elevation = 1175.900(Ft.)
Pipe length = 253.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 565.307(CFS)
Nearest computed pipe diameter = 90.00(In.)
Calculated individual pipe flow = 565.307(CFS)
Normal flow depth in pipe = 77.81(In.)

Flow top width inside pipe = 61.59(In.)

Critical Depth = 73.48(In.)

Pipe flow velocity = 13.92(Ft/s)

Travel time through pipe = 0.30 min.

Time of concentration (TC) = 12.89 min.

End of computations, total study area = 230.30 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.976
Area averaged Rl index number = 83.7



10-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 11/19/11 File:ARAP10.out

ALBERHILL POST-PROJECT CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 10-YEAR STORM EVENT

FILENAME: ARAP10

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.920(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 101.000 to Point/Station 102.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 603.000(Ft.)

Top (of initial area) elevation = 2380.000(Ft.)

Bottom (of initial area) elevation = 2040.000(Ft.)

Difference in elevation = 340.000(Ft.)

Slope = 0.56385 s(percent)= 56.38

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 7.848 min.

Rainfall intensity = 2.298(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.810

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 14 .530(CFS)

Total initial stream area = 7.800(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 102.000 to Point/Station 103.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 2040.000(Ft.)
End of natural channel elevation = 1828.000(Ft.)
Length of natural channel = 786 .000(Ft.)



Estimated mean flow rate at midpoint of channel = 27.197(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 16.92(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2697
Corrected/adjusted channel slope = 0.2697
Travel time = 0.77 min. TC = 8.62 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.807

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.203(In/Hr) for a 10.0 year storm
Subarea runoff = 24 _180(CFS) for 13.600(Ac.)

Total runoff = 38.710(CFS) Total area = 21.400(Ac.)

+++++++
Process from Point/Station 103.000 to Point/Station 104.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1828 _000(Ft.)

End of natural channel elevation = 1708.000(Ft.)

Length of natural channel = 780.000(Ft.)

Estimated mean flow rate at midpoint of channel = 62.316(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 16.18(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.1538
Corrected/adjusted channel slope = 0.1538
Travel time = 0.80 min. TC = 9.43 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.804

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.117(In/Hr) for a 10.0 year storm
Subarea runoff = 44 .394(CFS) for 26.100(Ac.)

Total runoff = 83.104(CFS) Total area = 47 .500(Ac.)

+4+++++++ A
Process from Point/Station 104.000 to Point/Station 105.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1708.000(Ft.)
End of natural channel elevation = 1512 .000(Ft.)
Length of natural channel = 1206.000(Ft.)

Estimated mean flow rate at midpoint of channel = 129.992(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 20.71(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1625
Corrected/adjusted channel slope = 0.1625
Travel time = 0.97 min. TC = 10.40 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.800

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.025(In/Hr) for a 10.0 year storm
Subarea runoff = 86.816(CFS) for 53.600(Ac.)

Total runoff = 169.920(CFS) Total area = 101.100(Ac.)

++++++++HH
Process from Point/Station 105.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1512_000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1483.000(Ft.)

Estimated mean flow rate at midpoint of channel = 195.215(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 20.11(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1194
Corrected/adjusted channel slope = 0.1194
Travel time = 1.23 min. TC = 11.62 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.795

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.050

Decimal fraction soil group C = 0.950

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.926(In/Hr) for a 10.0 year storm
Subarea runoff = 46.097(CFS) for 30.100(Ac.)

Total runoff = 216.018(CFS) Total area = 131.200(Ac.)

+++++++
Process from Point/Station 105.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 131.200(Ac.)
Runoff from this stream = 216.018(CFS)
Time of concentration = 11.62 min.

Rainfall intensity = 1.926(In/Hr)



++++++++H+
Process from Point/Station 106.000 to Point/Station 107.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 823.000(Ft.)

Top (of initial area) elevation = 1988.000(Ft.)

Bottom (of initial area) elevation = 1580.000(Ft.)

Difference in elevation = 408.000(Ft.)

Slope = 0.49575 s(percent)= 49.57

TC = k(0.541)*[(length”3)/(elevation change)]”"0.2

Initial area time of concentration = 9.119 min.

Rainfall intensity = 2.148(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.805

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 12.968(CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 1.000

++++++++HH
Process from Point/Station 107.000 to Point/Station 108.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1580.000(Ft.)

End of natural channel elevation = 1335.000(Ft.)

Length of natural channel = 1171.000(Ft.)

Estimated mean flow rate at midpoint of channel = 27 .060(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”™0.5)
Velocity using mean channel flow = 14.89(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.2092
Corrected/adjusted channel slope = 0.2092
Travel time = 1.31 min. TC = 10.43 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.798

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.030

Decimal fraction soil group C = 0.970

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 83.79

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.022(In/Hr) for a 10.0 year storm
Subarea runoff = 26.311(CFS) for 16.300(Ac.)

Total runoff = 39.279(CFS) Total area = 23.800(Ac.)

+++++++
Process from Point/Station 107.000 to Point/Station 108.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 23.800(Ac.)
Runoff from this stream = 39.279(CFS)
Time of concentration = 10.43 min.

Rainfall intensity = 2.022(In/Hr)



Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 216.018 11.62 1.926
2 39.279 10.43 2.022
Largest stream flow has longer time of concentration
Qp = 216.018 + sum of
Qb la/lb
39.279 * 0.952 = 37.409
Qp = 253.427

Total of 2 streams to confluence:
Flow rates before confluence point:

216.018 39.279
Area of streams before confluence:
131.200 23.800
Results of confluence:
Total flow rate = 253.427(CFS)
Time of concentration = 11.625 min.
Effective stream area after confluence = 155.000(Ac.)

B o T T B o T T B o o e S S
Process from Point/Station 108.000 to Point/Station 109.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1335.000(Ft.)

End of natural channel elevation = 1254 _.000(Ft.)

Length of natural channel = 1202.000(Ft.)

Estimated mean flow rate at midpoint of channel = 281.467(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 16.94(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0674
Corrected/adjusted channel slope = 0.0674
Travel time = 1.18 min. TC = 12.81 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.766

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.430

Decimal fraction soil group C = 0.570

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 80.58

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.844(In/Hr) for a 10.0 year storm
Subarea runoff = 48.472(CFS) for 34_.300(Ac.)

Total runoff = 301.899(CFS) Total area = 189.300(Ac.)

B L
Process from Point/Station 109.000 to Point/Station 111.000
***x* IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1254_000(Ft.)
Downstream point elevation = 1180.000(Ft.)
Channel length thru subarea = 697 .000(Ft.)
Channel base width = 5.000(Ft.)

Slope or "Z* of left channel bank = 0.000
Slope or "Z" of right channel bank = 2.000
Manning®s “N* = 0.015



Maximum depth of channel = 3.000(Ft.)

Flow(qg) thru subarea = 301.899(CFS)
Depth of flow = 1.470(Ft.), Average velocity = 31.737(Ft/s)
Channel flow top width = 7.940(Ft.)
Flow Velocity = 31.74(Ft/s)
Travel time = 0.37 min.
Time of concentration = 13.17 min.
Sub-Channel No. 1 Critical depth = 3.688(Ft.)
- - - Critical flow top width = 11.000(Ft.)
- - - Critical flow velocity= 9.565(Ft/s)
- - - Critical flow area = 31.563(Sq.-Ft)

++++++++HH
Process from Point/Station 109.000 to Point/Station 111.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 189.300(Ac.)

Runoff from this stream = 301.899(CFS)
Time of concentration =  13.17 min.
Rainfall intensity = 1.821(In/Hr)

+4+++++ A
Process from Point/Station 110.000 to Point/Station 111.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 871.000(Ft.)

Top (of initial area) elevation = 1397.000(Ft.)

Bottom (of initial area) elevation = 1180.000(Ft.)

Difference in elevation = 217 .000(Ft.)

Slope = 0.24914 s(percent)= 24.91

TC = k(0.545)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 10.802 min.

Rainfall intensity = 1.991(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.795

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.050

Decimal fraction soil group C = 0.950

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 83.58

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 5.700(CFS)

Total initial stream area = 3.600(Ac.)

Pervious area fraction = 1.000

+4+++++ A
Process from Point/Station 110.000 to Point/Station 111.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 3.600(Ac.)

Runoff from this stream = 5.700(CFS)

Time of concentration = 10.80 min.

Rainfall intensity = 1.991(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 301.899 13.17 1.821

2 5.700 10.80 1.991
Largest stream flow has longer time of concentration

Qp = 301.899 + sum of

Qb la/1b



5.700 *  0.915 = 5.213
Qp =  307.112

Total of 2 streams to confluence:
Flow rates before confluence point:

301.899 5.700
Area of streams before confluence:
189.300 3.600
Results of confluence:
Total flow rate = 307.112(CFS)
Time of concentration = 13.173 min.
Effective stream area after confluence = 192.900(Ac.)

++++++ A
Process from Point/Station 110.000 to Point/Station 111.000
**** SUBAREA FLOW ADDITION ****

USER INPUT of soil data for subarea
Runoff Coefficient = 0.795
Decimal fraction soil group A
Decimal fraction soil group B 0.920

Decimal fraction soil group C 0.080

Decimal fraction soil group D 0.000

Rl index for soil(AMC 2) = 84.77

Pervious area fraction = 1.000; Impervious fraction = 0.000

Time of concentration = 13.17 min.

Rainfall intensity = 1.821(In/Hr) for a 10.0 year storm
Subarea runoff = 5.502(CFS) for 3.800(Ac.)

Total runoff = 312.614(CFS) Total area = 196.700(Ac.)

0.000

+++++++
Process from Point/Station 111.000 to Point/Station 121.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1178.200(Ft.)
Downstream point/station elevation = 1177.160(Ft.)

Pipe length = 157.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 312.614(CFS)
Nearest computed pipe diameter = 69.00(In.)
Calculated individual pipe flow = 312.614(CFS)
Normal flow depth in pipe = 57.56(In.)

Flow top width inside pipe = 51.32(In.)

Critical Depth = 58.11(In.)

Pipe flow velocity = 13.50(Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 13.37 min.

+4+++++
Process from Point/Station 111.000 to Point/Station 121.000
***%* CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 196.700(Ac.)
Runoff from this stream = 312.614(CFS)
Time of concentration = 13.37 min.
Rainfall intensity = 1.809(In/Hr)

Program is now starting with Main Stream No. 2

+4+++++++ A
Process from Point/Station 112.000 to Point/Station 113.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 920.000(Ft.)

Top (of initial area) elevation = 1194_000(Ft.)
Bottom (of initial area) elevation = 1185.000(Ft.)
Difference in elevation = 9.000(Ft.)



Slope = 0.00978 s(percent)= 0.98

TC = k(0.480)*[(1ength”™3)/(elevation change)]"0.2

Initial area time of concentration = 18.564 min.

Rainfall intensity = 1.560(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.807

Decimal fraction soil group A = 0.100

Decimal fraction soil group B = 0.900

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 85.16

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 1.133(CFS)

Total initial stream area = 0.900(Ac.)

Pervious area fraction = 0.800

B o T T B o T T B o o e S S
Process from Point/Station 113.000 to Point/Station 114.000
**** JIMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1185.000(Ft.)

Downstream point elevation = 1182.000(Ft.)

Channel length thru subarea =  296.000(Ft.)

Channel base width = 1.000(Ft.)

Slope or "Z® of left channel bank = 1.000

Slope or *Z* of right channel bank = 1.000

Estimated mean flow rate at midpoint of channel = 7.412(CFS)
Manning®s “N* = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow(q) thru subarea = 7.412(CFS)

Depth of flow = 0.753(Ft.), Average velocity = 5.611(Ft/s)
Channel flow top width = 2.507(Ft.)

Flow Velocity = 5.61(Ft/s)

Travel time = 0.88 min.

Time of concentration = 19.44 min.

Sub-Channel No. 1 Critical depth = 0.891(Ft.)
- - - Critical flow top width = 2.781(Ft.)
- - - Critical flow velocity= 4_402(Ft/s)
" " " Critical flow area = 1.684(Sqg-Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.810

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
Rl index for soil(AMC 2) = 86.00
Pervious area fraction = 0.800; Impervious fraction = 0.200
Rainfall intensity = 1.528(In/Hr) for a 10.0 year storm
Subarea runoff = 12_.508(CFS) for 10.100(Ac.)
Total runoff = 13.641(CFS) Total area = 11.000(Ac.)
Depth of flow = 1.027(Ft.), Average velocity = 6.556(Ft/s)
Sub-Channel No. 1 Critical depth = 1.219(Ft.)
- - - Critical flow top width = 3.438(Ft.)
- - - Critical flow velocity= 5.044(Ft/s)
" - " Critical flow area = 2.704(Sq-Ft)

B T e o o a2
Process from Point/Station 114.000 to Point/Station 115.000
***x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1182.000(Ft.)
Downstream point/station elevation = 1181.000(Ft.)
Pipe length 70.00(Ft.) Manning®"s N = 0.013

No. of pipes 1 Required pipe flow = 13.641(CFS)



Nearest computed pipe diameter = 21.00(In.)

Calculated individual pipe flow = 13.641(CFS)
Normal flow depth in pipe = 13.20(In.)

Flow top width inside pipe = 20.30(In.)
Critical Depth = 16.49(In.)

Pipe flow velocity = 8.57(Ft/s)

Travel time through pipe = 0.14 min.

Time of concentration (TC) = 19.58 min.

++++++++H+
Process from Point/Station 115.000 to Point/Station 120.000
***x* IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1181.000(Ft.)

Downstream point elevation = 1179.000(Ft.)

Channel length thru subarea = 124 .000(Ft.)

Channel base width = 1.000(Ft.)

Slope or *Z* of left channel bank = 1.000

Slope or "Z* of right channel bank = 1.000

Estimated mean flow rate at midpoint of channel = 16.121(CFS)
Manning®s “N* = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow(g) thru subarea = 16.121(CFS)

Depth of flow = 0.994(Ft.), Average velocity = 8.135(Ft/s)
Channel flow top width = 2.988(Ft.)

Flow Velocity = 8.14(Ft/s)

Travel time = 0.25 min.

Time of concentration = 19.83 min.

Sub-Channel No. 1 Critical depth = 1.328(Ft.)
- - - Critical flow top width = 3.656(Ft.)
- - - Critical flow velocity= 5.214(Ft/s)
- - - Critical flow area = 3.092(Sq.Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.810

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 86.00
Pervious area fraction = 0.800; Impervious fraction = 0.200
Rainfall intensity = 1.514(In/Hr) for a 10.0 year storm
Subarea runoff = 4_905(CFS) for 4_000(Ac.)
Total runoff = 18.546(CFS) Total area = 15.000(Ac.)
Depth of flow = 1.065(Ft.), Average velocity = 8.428(Ft/s)
Sub-Channel No. 1 Critical depth = 1.422(Ft.)

- - - Critical flow top width = 3.844(Ft.)

- - - Critical flow velocity= 5.386(Ft/s)

" " " Critical flow area = 3.444(Sq.Ft)

++++++++HH
Process from Point/Station 115.000 to Point/Station 120.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 15.000(Ac.)

Runoff from this stream = 18.546(CFS)
Time of concentration = 19.83 min.
Rainfall intensity = 1.514(In/Hr)

+4+++++++ A
Process from Point/Station 116.000 to Point/Station 117.000
**** INITIAL AREA EVALUATION ****




Initial area flow distance = 643.000(Ft.)

Top (of initial area) elevation = 1201.000(Ft.)

Bottom (of initial area) elevation = 1193.000(Ft.)

Difference in elevation = 8.000(Ft.)

Slope = 0.01244 s(percent)= 1.24

TC = k(0.480)*[(length”™3)/(elevation change)]"0.2

Initial area time of concentration = 15.330 min.

Rainfall intensity = 1.701(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.812

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.850

Decimal fraction soil group C = 0.150

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 85.00

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 4._007(CFS)

Total initial stream area = 2.900(Ac.)

Pervious area fraction = 0.800

B o T T B o T T B o o e S S
Process from Point/Station 117.000 to Point/Station 120.000
**** JIMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1193.000(Ft.)
Downstream point elevation = 1179.000(Ft.)

Channel length thru subarea = 1476.000(Ft.)
Channel base width = 0.000(Ft.)
Slope or "Z® of left channel bank = 1.000
Slope or *Z* of right channel bank = 1.000
Estimated mean flow rate at midpoint of channel = 7.930(CFS)
Manning®s “N* = 0.015
Maximum depth of channel = 2.000(Ft.)
Flow(q) thru subarea = 7.930(CFS)
Depth of flow = 1.205(Ft.), Average velocity = 5.462(Ft/s)
Channel flow top width = 2.410(Ft.)
Flow Velocity = 5.46(Ft/s)
Travel time = 4_.50 min.
Time of concentration = 19.83 min.
Sub-Channel No. 1 Critical depth = 1.313(Ft.)
- - - Critical flow top width = 2.625(Ft.)
- - - Critical flow velocity= 4_.603(Ft/s)
" " " Critical flow area = 1.723(Sqg-Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.776

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.130
Decimal fraction soil group C = 0.870
Decimal fraction soil group D = 0.000
Rl index for soil(AMC 2) = 84.18
Pervious area fraction = 0.970; Impervious fraction = 0.030
Rainfall intensity = 1.514(In/Hr) for a 10.0 year storm
Subarea runoff = 7.757(CFS) for 6.600(Ac.)
Total runoff = 11.764(CFS) Total area = 9.500(Ac.)
Depth of flow = 1.397(Ft.), Average velocity = 6.028(Ft/s)
Sub-Channel No. 1 Critical depth = 1.539(Ft.)
" " " Critical flow top width = 3.078(Ft.)
- - - Critical flow velocity= 4_966(Ft/s)
- - - Critical flow area = 2.369(Sq.Ft)

+4+++++++ A
Process from Point/Station 117.000 to Point/Station 120.000
***%* CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 2 in normal stream number 2

Stream flow area = 9.500(Ac.)
Runoff from this stream = 11.764(CFS)
Time of concentration = 19.83 min.
Rainfall intensity = 1.514(In/Hr)

+++++++
Process from Point/Station 118.000 to Point/Station 119.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 534 _000(Ft.)

Top (of initial area) elevation = 1195.000(Ft.)

Bottom (of initial area) elevation = 1191.000(Ft.)

Difference in elevation = 4_000(Ft.)

Slope = 0.00749 s(percent)= 0.75

TC = k(0.480)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 15.753 min.

Rainfall intensity = 1.680(In/Hr) for a 10.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.818

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 86.00

Pervious area fraction = 0.800; Impervious fraction = 0.200
Initial subarea runoff = 1.923(CFS)

Total initial stream area = 1.400(Ac.)

Pervious area fraction = 0.800

+++++++
Process from Point/Station 119.000 to Point/Station 120.000
**** |IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1191.000(Ft.)
Downstream point elevation = 1179.000(Ft.)
Channel length thru subarea = 1069.000(Ft.)
Channel base width = 0.000(Ft.)

Slope or "Z* of left channel bank = 50.000
Slope or "Z® of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 6.342(CFS)
Manning®s "N* = 0.015
Maximum depth of channel = 1.000(Ft.)
Flow(q) thru subarea = 6.342(CFS)
Depth of flow = 0.227(Ft.), Average velocity = 2.460(Ft/s)
Channel flow top width = 22 _.705(Ft.)
Flow Velocity = 2.46(Ft/s)
Travel time = 7.24 min.
Time of concentration = 22.99 min.
Sub-Channel No. 1 Critical depth = 0.252(Ft.)
- - - Critical flow top width = 25_195(Ft.)
- - - Critical flow velocity= 1.998(Ft/s)
" - " Critical flow area = 3.174(Sq-Ft)

Adding area flow to channel

USER INPUT of soil data for subarea
Runoff Coefficient = 0.804
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group
Decimal fraction soil group 0.000

Rl index for soil(AMC 2) = .00

Pervious area fraction = 0.800; Impervious fraction = 0.200
Rainfall intensity = 1.417(In/Hr) for a 10.0 year storm
Subarea runoff = 8.776(CFS) for 7.700(Ac.)
Total runoff = 10.699(CFS) Total area = 9.100(Ac.)
Depth of flow = 0.276(Ft.), Average velocity = 2.804(Ft/s)

0.000
1.000
0.000

OO w>

®
oI Inn
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Sub-Channel No. 1 Critical depth = 0.309(Ft.)

- Critical flow top width = 30.859(Ft.)
" " " Critical flow velocity= 2.247(Ft/s)
- - - Critical flow area = 4.762(Sq-Ft)

+++++++
Process from Point/Station 119.000 to Point/Station 120.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 3

Stream flow area = 9.100(Ac.)
Runoff from this stream = 10.699(CFS)
Time of concentration = 22.99 min.
Rainfall intensity = 1.417(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 18.546 19.83 1.514
2 11.764 19.83 1.514
3 10.699 22.99 1.417
Largest stream flow has longer or shorter time of concentration
Qp = 18.546 + sum of
Qa Tbh/Ta
11.764 * 1.000 = 11.763
Qa Tb/Ta
10.699 * 0.863 = 9.228
Qp = 39.538

Total of 3 streams to confluence:
Flow rates before confluence point:

18.546 11.764 10.699
Area of streams before confluence:
15.000 9.500 9.100
Results of confluence:
Total flow rate = 39.538(CFS)
Time of concentration = 19.833 min.
Effective stream area after confluence = 33.600(Ac.)

++++++++HH
Process from Point/Station 120.000 to Point/Station 121.000
***x* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1179.000(Ft.)
Downstream point/station elevation = 1177.160(Ft.)

Pipe length = 63.00(Ft.) Manning®s N = 0.013

No. of pipes = 1 Required pipe flow = 39.538(CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 39.538(CFS)
Normal flow depth in pipe = 20.20(In.)

Flow top width inside pipe = 17.52(In.)

Critical depth could not be calculated.

Pipe flow velocity = 14 _.01(Ft/s)

Travel time through pipe = 0.07 min.

Time of concentration (TC) = 19.91 min.

+++++++
Process from Point/Station 120.000 to Point/Station 121.000
**** CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 33.600(Ac.)
Runoff from this stream = 39.538(CFS)
Time of concentration = 19.91 min.
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Rainfall intensity = 1.512(In/Hr)
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 312.614 13.37 1.809
2 39.538 19.91 1.512
Largest stream flow has longer or shorter time of concentration
Qp = 312.614 + sum of
Qa Tbh/Ta
39.538 * 0.671 = 26.547
Qp = 339.161

Total of 2 main streams to confluence:
Flow rates before confluence point:

312.614 39.538
Area of streams before confluence:
196.700 33.600

Results of confluence:

Total flow rate = 339.161(CFS)

Time of concentration = 13.367 min.

Effective stream area after confluence = 230.300(Ac.)

+++++++
Process from Point/Station 121.000 to Point/Station 122.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1177.160(Ft.)
Downstream point/station elevation = 1175.900(Ft.)
Pipe length = 253.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 339.161(CFS)
Nearest computed pipe diameter = 75.00(In.)
Calculated individual pipe flow = 339.161(CFS)
Normal flow depth in pipe = 62.81(In.)

Flow top width inside pipe = 55.34(In.)

Critical Depth = 59.71(In.)

Pipe flow velocity = 12.37(Ft/s)

Travel time through pipe = 0.34 min.

Time of concentration (TC) = 13.71 min.

End of computations, total study area = 230.30 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.976
Area averaged Rl index number = 83.7
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APPENDIX B.2: AREA “B”




100-YEAR




Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 11/19/11 File:ARBP100.out

ALBERHILL POST-PROJECT CONDITION HYDROLOGY

RATIONAL METHOD ANALYSIS, 100-YEAR STORM EVENT

FILENAME: ARBP100

alalaiaiaiaiaiotel Hydrology Study Control Information ******xkxk
English (in-1b) Units used in input data file

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.550(In.)
100 year, 1 hour precipitation = 1.450(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.450(In/Hr)

Slope of intensity duration curve = 0.4500

+4+++++ A
Process from Point/Station 201.000 to Point/Station 202.000
**** INITIAL AREA EVALUATION ****

Initial area flow distance = 765.000(Ft.)

Top (of initial area) elevation = 1844_000(Ft.)

Bottom (of initial area) elevation = 1556.000(Ft.)

Difference in elevation = 288.000(Ft.)

Slope = 0.37647 s(percent)= 37.65

TC = k(0.541)*[(length”™3)/(elevation change)]”"0.2

Initial area time of concentration = 9.358 min.

Rainfall intensity = 3.346(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.837

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 19.872(CFS)

Total initial stream area = 7.100(Ac.)

Pervious area fraction = 1.000

Fhtt
Process from Point/Station 202.000 to Point/Station 203.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1556.000(Ft.)
End of natural channel elevation = 1440.000(Ft.)
Length of natural channel = 851.000(Ft.)



Estimated mean flow rate at midpoint of channel = 38.064(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 13.22(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.1363
Corrected/adjusted channel slope = 0.1363
Travel time = 1.07 min. TC = 10.43 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.834

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 3.186(In/Hr) for a  100.0 year storm
Subarea runoff = 34 _528(CFS) for 13.000(Ac.)

Total runoff = 54 _400(CFS) Total area = 20.100(Ac.)

+++++++
Process from Point/Station 203.000 to Point/Station 204.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1440.000(Ft.)

End of natural channel elevation = 1302.000(Ft.)

Length of natural channel = 1459.000(Ft.)

Estimated mean flow rate at midpoint of channel = 83.765(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slopen0.5)
Velocity using mean channel flow = 13.85(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope = 0.0946
Corrected/adjusted channel slope = 0.0946
Travel time = 1.76 min. TC = 12.19 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.829

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

Rl index for soil(AMC 2) = 84.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.971(In/Hr) for a  100.0 year storm
Subarea runoff = 53.451(CFS) for 21.700(Ac.)

Total runoff = 107.851(CFS) Total area = 41_800(Ac.)

+4+++++++ A
Process from Point/Station 204.000 to Point/Station 205.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation = 1302.000(Ft.)
End of natural channel elevation = 1217 .000(Ft.)
Length of natural channel = 1511.000(Ft.)

Estimated mean flow rate at midpoint of channel = 161.776(CFS)



Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”.352)(slope”0.5)
Velocity using mean channel flow = 13.03(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = 0.0563
Corrected/adjusted channel slope = 0.0563
Travel time = 1.93 min. TC = 14.12 min.

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.826

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.020

Decimal fraction soil group C = 0.860

Decimal fraction soil group D = 0.120

Rl index for soil(AMC 2) = 84.31

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.780(In/Hr) for a  100.0 year storm
Subarea runoff = 96.029(CFS) for 41.800(Ac.)

Total runoff = 203.880(CFS) Total area = 83.600(Ac.)

++++++++HH
Process from Point/Station 205.000 to Point/Station 206.000
**** IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1217.000(Ft.)
Downstream point elevation = 1196.000(Ft.)

Channel length thru subarea = 504 .000(Ft.)
Channel base width = 20.000(Ft.)
Slope or "Z* of left channel bank = 4.000
Slope or "Z* of right channel bank = 4.000
Estimated mean flow rate at midpoint of channel = 214 _.347(CFS)
Manning®s “N* = 0.030
Maximum depth of channel = 5.000(Ft.)
Flow(g) thru subarea = 214 .347(CFS)
Depth of flow = 0.991(Ft.), Average velocity = 9.024(Ft/s)
Channel flow top width = 27.930(Ft.)
Flow Velocity = 9.02(Ft/s)
Travel time = 0.93 min.
Time of concentration = 15.05 min.
Sub-Channel No. 1 Critical depth = 1.391(Ft.)
" " " Critical flow top width = 31.125(Ft.)
- - - Critical flow velocity= 6.030(Ft/s)
- - - Critical flow area = 35.548(Sq.-Ft)

Adding area flow to channel
USER INPUT of soil data for subarea
Runoff Coefficient = 0.822

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.340
Decimal fraction soil group C = 0.240

Decimal fraction soil group D = 0.420

Rl index for soil(AMC 2) = 83.83
Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.702(In/Hr) for a  100.0 year storm
Subarea runoff = 20.869(CFS) for 9.400(Ac.)
Total runoff = 224 _750(CFS) Total area = 93.000(Ac.)
Depth of flow = 1.018(Ft.), Average velocity = 9.167(Ft/s)
Sub-Channel No. 1 Critical depth = 1.422(Ft.)

- - - Critical flow top width = 31.375(Ft.)

- - - Critical flow velocity= 6.153(Ft/s)

Critical flow area = 36.524(Sq.Ft)



++++++++H+
Process from Point/Station 206.000 to Point/Station 209.000
*x** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1196.000(Ft.)
Downstream point/station elevation = 1191.000(Ft.)

Pipe length = 238.00(Ft.) Manning®"s N = 0.013

No. of pipes = 1 Required pipe flow = 224 _750(CFS)
Nearest computed pipe diameter = 51.00(CIn.)
Calculated individual pipe flow = 224 _750(CFS)
Normal flow depth in pipe = 38.48(In.)

Flow top width inside pipe = 43.89(In.)

Critical depth could not be calculated.

Pipe flow velocity = 19.57(Ft/s)

Travel time through pipe = 0.20 min.

Time of concentration (TC) = 15.25 min.

+++++++
Process from Point/Station 206.000 to Point/Station 209.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 93.000(Ac.)

Runoff from this stream = 224 _750(CFS)
Time of concentration = 15.25 min.
Rainfall intensity = 2.685(In/Hr)

++++++++HH
Process from Point/Station 207.000 to Point/Station 208.000
***x* INITIAL AREA EVALUATION ****

Initial area flow distance = 915.000(Ft.)

Top (of initial area) elevation = 1313.000(Ft.)

Bottom (of initial area) elevation = 1235.000(Ft.)

Difference in elevation = 78.000(Ft.)

Slope = 0.08525 s(percent)= 8.52

TC = k(0.496)*[(1ength”™3)/(elevation change)]”"0.2

Initial area time of concentration = 12.415 min.

Rainfall intensity = 2.946(In/Hr) for a  100.0 year storm
USER INPUT of soil data for subarea

Runoff Coefficient = 0.848

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

Rl index for soil(AMC 2) = 88.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 13.736(CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 1.000

++++++++HH
Process from Point/Station 208.000 to Point/Station 209.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

Top of natural channel elevation =  1235.000(Ft.)

End of natural channel elevation = 1190.000(Ft.)

Length of natural channel = 630.000(Ft.)

Estimated mean flow rate at midpoint of channel = 20.354(CFS)

Na