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SECTION 1.0
INTRODUCTION

The South Orange County Transportation Infrastructure Improvement Project (SOCTIIP) is
located in south-central and southwestern Orange County and northern San Diego County. A
detailed assessment of the potential noise impact from the five primary build alternatives and 17
variations of the primary alternatives was completed at the end of 2003 (“Noise Assessment for
South Orange County Transportation Infrastructure Improvement Project (SOCTIIP), County of
Orange” by Mestre Greve Associates, December 7, 2003). Several of the proposed alternatives
ran to the east of the Talega community located in northeast San Clemente. Since the
completion of the Noise Assessment several new phases of the Talega Community have begun
construction that were not analyzed.

The purpose of this assessment is to assess the potential noise impacts of three alternatives, Far
East Corridor-Modified (FEC-M), Far East Corridor-West (FEC-W) and Alignment 7-Far East
Crossover-Modified (A7C-FEC-M) on these newly developed areas of the Talega Community.
Section 2.0 of the EIS/SEIR prepared for the project provides a detailed description of the
alternatives. Background information on noise, noise assessment metrics and applicable noise
standards are presented in Sections 3.1 and 3.2. Noise impacts resulting from the
implementation of the proposed FEC-M, FEC-W, and A7C-FEC-M SOCTIIP alternatives on the
Talega Community are assessed. This analysis addresses noise criteria used to comply with both
National Environmental Policy Act (NEPA) noise requirements and California Environmental
Quality Act (CEQA) noise requirements. The applicable NEPA standards are defined by the
Federal Highway Administration (FHWA). FHWA noise criteria are in terms of peak hour
Equivalent Noise Level (Leq). The applicable CEQA noise criteria are in terms of the local
municipalities’ noise standards. The County of Orange and affected cities have established noise
standards in term of the Community Noise Equivalent Level (CNEL) metric. The existing
environment, impacts and noise abatement in terms of FHWA standards are discussed in
Sections 3 (Existing Environment), 4.0 (Potential Noise Impacts), and 5 (Noise Abatement
Measures). The existing environment, impacts and noise mitigation in terms of CNEL standards
are discussed in Sections 6.1 (Existing Noise Levels), 6.3 (Potential Noise Impacts), 6.4
(Cumulative Noise Impacts) and 6.5 (Noise Mitigation).
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SECTION 2.0
DESCRIPTION OF THE ALTERNATIVES

2.1 INTRODUCTION

A discussion of the alternatives for the South Orange County Transportation Infrastructure
Improvement Project (SOCTIIP) is presented in Section 2.0 of the Noise Assessment prepared
for the SOCTIIP Project (“Noise Assessment for South Orange County Transportation
Infrastructure Improvement Project (SOCTIIP), County of Orange” by Mestre Greve Associates,
December 7, 2003). A detailed discussion of the project alternatives is provided in the Project
Alternatives Technical Report prepared for the SOCTIIP EIS/SEIR.

Figure 2.1-1 shows the study area for this supplemental noise assessment and the location of
three proposed alignments, Far East Corridor-Modified (FEC-M), Far East Corridor-West (FEC-
W) and Alignment 7-Far East Crossover-Modified (A7C-FEC-M), assessed in this study. The
FEC-W and A7C-FEC-M share the same alignment through the study area. All three alignments
merge to one at the south end of the study area.
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SECTION 3.0
EXISTING ENVIRONMENT

3.1 BACKGROUND ON NOISE

Sound is technically described in terms of the loudness (amplitude) of the sound and frequency
(pitch) of the sound. The standard unit of measurement of the loudness of sound is the decibel
(dB). Decibels are based on the logarithmic scale. The logarithmic scale compresses the wide
range in sound pressure levels to a more usable range of numbers in a manner similar to the
Richter scale used to measure earthquakes. In terms of human response to noise, a sound 10 dB
higher than another is judged to be twice as loud; and 20 dB higher four times as loud; and so
forth. Everyday sounds normally range from 30 dB (very quiet) to 100 dB (very loud).

Because the human ear is not equally sensitive to sound at all frequencies, a special frequency-
dependent rating scale was developed to relate noise to human sensitivity. The A-weighted
decibel scale (dBA) performs this compensation by discriminating against frequencies in a
manner approximating the sensitivity of the human ear. Community noise levels are measured in
terms of dBA. Figure 3.1-1 provides examples of various noises and their typical A-weighted
noise levels. Figures and Tables are provided following the last page of text in this section.

Sound levels decrease as a function of distance from the noise source as a result of wave
divergence, atmospheric absorption and ground attenuation. As the sound wave form travels
away from the noise source, the sound energy is dispersed over a greater area, thereby dispersing
the sound power of the wave. Atmospheric absorption also influences the noise levels that are
received by the observer. The greater the distance traveled, the greater the influence and the
resultant fluctuations. The degree of absorption is a function of the frequency of the sound as
well as the humidity and temperature of the air. Turbulence and gradients of wind, temperature
and humidity also play an important role in determining the degree of attenuation. Intervening
topography can also have a substantial effect on the effective perceived noise levels.

Noise has been defined as unwanted sound and is known to have several adverse effects on
people. From these known effects of noise, criteria have been established to help protect public
health and safety and prevent disruption of certain human activities. These criteria are based on
such known impacts of noise on people as hearing loss, speech interference, sleep interference,
physiological responses and annoyance, as follows:

Hearing Loss is not a concern in community noise situations along highways. The
potential for noise induced hearing loss is more commonly associated with occupational
noise exposures in heavy industry or very noisy work environments. Noise levels in
neighborhoods are not sufficiently loud to cause hearing loss.

Speech Interference is one of the primary concerns in environmental noise problems.
Normal conversational speech is in the range of 60 to 65 dBA and any noise in this range
or louder may interfere with speech. There are specific methods of describing speech
interference as a function of the distance between the speaker and the listener and the

speaker’s voice level.

Sleep Interference is a major noise concern for traffic noise. Sleep disturbance studies
have identified interior noise levels that have the potential to cause sleep disturbance.
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Sleep disturbance does not necessarily mean awakening from sleep, but can refer to
altering the pattern and stages of sleep.

Physiological Responses are those measurable effects of noise on people that are realized
as changes in pulse rate, blood pressure, etc. While such effects can be induced and
observed, the extent to which these physiological responses cause harm or are a sign of
harm is not known.

Annoyance is the most difficult of all noise responses to describe. Annoyance is a very
individual characteristic and can vary widely from person to person. What one person
considers tolerable can be quite unbearable to another of equal hearing capability.

3 1.1 NOISE ASSESSMENT METRICS

The description, analysis and reporting of community noise levels around communities is made
difficult by the complexity of human response to noise and the variety of noise metrics
developed for describing noise impacts. Each metric attempts to quantify noise levels with
respect to community response. Most metrics use the A-weighted noise level to quantify noise
impacts on humans. A-weighting is a frequency weighting that accounts for human sensitivity to
different frequencies.

Noise metrics can be divided into two categories: single event and cumulative. Single event
metrics describe the noise levels from an individual event such as an aircraft flyover or perhaps a
heavy equipment pass-by. Cumulative metrics average the total noise over a specific time
period, which is typically one hour or 24 hours for community noise. For this study, cumulative
noise metrics were used.

Several rating scales have been developed for the measurement of community noise. These
account for:

(1) The parameters of noise that have been shown to contribute to the effects of noise on
man.

(2) The variety of noises found in the environment.
(3) The variations in noise levels that occur as a person moves through the environment.
(4) The variations associated with the time of day.

They are designed to account for the known health effects of noise on people described
previously. Based on these effects, the observation has been made that the potential for a noise to
impact people is dependent on the total acoustical energy content of the noise. A number of noise
scales have been developed to account for this observation. Two of the predominant noise scales
are the: Equivalent Noise Level (Leq) and the Community Noise Equivalent Level (CNEL).
Day-Night Noise Level (LDN) and L(%) are also used in community noise assessment. These
metrics are described below:

Leq is the sound level corresponding to a steady-state sound level containing the same
total energy as a time-varying signal over a given sample period. LEQ is the "energy"
average noise level during the time period of the sample. LEQ can be measured for any
time period, but is typically measured for one hour. This one hour noise level can also be
referred to as the Hourly Noise Level (HNL). It is the energy sum of all the events and
background noise levels that occur during that time period.
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CNEL is the predominant rating scale now in use in California for land use/noise
compatibility assessments. The CNEL scale represents a time weighted, 24-hour average
noise level based on the A-weighted decibel. Time weighted refers to the fact that noise
that occurs during certain sensitive time periods is penalized for occurring at these times.
The evening time period (7 PM to 10 PM) penalizes noises by 5 dBA, while nighttime
(10 PM to 7 AM) noises are penalized by 10 dBA. These time periods and penalties were
selected to reflect people's increased sensitivity to noise during these time periods. A
CNEL noise level may be reported as a "CNEL of 60 dBA," "60 dBA CNEL," or simply
"60 CNEL." Typical noise levels in terms of the CNEL scale for different types of
communities are presented in Figure 3.1-2. '

LDN, the day-night scale, is similar to the CNEL scale except that evening noises are not
penalized. It is a measure of the overall noise experienced during an entire day. Time-
weighted refers to the fact that noise that occurs during certain sensitive time periods is
penalized for occurring at these times. In the LDN scale, those noise levels that occur
during the night (10 PM to 7 AM) are penalized by 10 dB. This penalty attempts to
account for increased human sensitivity to noise during this quieter period of a day,
where sleep is the most probable activity.

L(%) is a statistical method of describing noise which accounts for variance in noise
levels throughout a given measurement period. L(%) is a way of expressing the noise
level exceeded for a percentage of time in a given measurement period. For example,
because five minutes is 25% of 20 minutes, L(25) is the noise level that is equal to or
exceeded for five minutes in a twenty minute measurement period. L(%) is used for most
noise ordinance standards. For example, most daytime city, state and county noise
ordinances use an ordinance standard of 55 dBA for 30 minutes per hour or an L(50)
level of 55 dBA. In other words, the noise ordinance states that no noise level should
exceed 55 dBA for more that fifty percent of a given period. '

3.2 NOISE CRITERIA

321

TRAFFIC NOISE

3.2.1.1 FHWA/Caltrans Leq(h) Criteria

The Federal Highway Administration (FHWA) has adopted and published Noise Abatement
Criteria (NAC) for highway construction projects. These standards are published in the “Federal
Aid Highway Program Manual of Federal Highway Administration” Volume 7, Chapter 7,
Section 2, entitled “Procedures for Abatement of Highway Traffic Noise and Construction
Noise,” September 18, 1982. The standards are also codified in Code of Federal Regulations (23
C.F.R. 772). The following noise standards are taken from the FHWA PPM 772 (also 23 C.F.R.

772).

“NOISE STANDARDS. The highway traffic noise prediction requirements, noise
analyses, noise abatement criteria, and requirements for informing local officials
in this regulation constitute the noise standards mandated by 23 U.S.C. 109(i).
All highway projects which are developed in conformance with this regulation
shall be deemed to be in conformance with this directive shall be deemed to be in
conformance with the Federal Highway Administration ( FHWA) noise standards”
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The NAC specified by the FHWA have been adopted by Caltrans. Caltrans’ NAC are contained
in their “Traffic Noise Analysis Protocol For New Highway Construction and Reconstruction
Projects” (October 1998) and are presented here in Table 3.2-1. NAC apply to various land uses
as indicated in Table 3.2-1. For interior areas, the criteria assume that typical wood frame homes
provide 10 dBA noise reduction (outdoor to indoor) with windows open and 20 dBA reduction
with windows closed.

The FHWA/Caltrans NAC are only applicable to areas along new roads constructed by the
project or existing roads that would be modified by the project (i.e. addition of lanes). The NAC
are not assessed along existing roadways that would not be physically altered by the project. In
terms of the FHWA/Caltrans NAC, when the predicted future with project noise levels approach
or exceed the NAC for uses along new roads constructed by the project or existing roads that
would be modified by the project (i.e. addition of lanes), noise abatement measures (e.g.
construction of a noise barrier) must be considered.

The NAC are in terms of the worst hourly Leq traffic noise impact on a regular basis for the
design year. Approaching the NAC is considered as a noise level within one dB of the NAC.
For residential areas, the NAC is 67 dBA Leq(h). Noise levels of 66 dBA in these areas Leq(h)
are considered approaching the NAC.

Even if the predicted noise level does not approach or exceed the NAC, traffic noise impacts can
occur when the with project noise levels substantially exceed the existing noise levels. Caltrans
has established a substantial increase to be a 12 dBA increase in the peak hour Leq noise level.

3.2.1.2 Local Municipality CNEL Criteria

The operational noise standards for the Local Municipalities are defined in their Noise Elements
of the General Plan. The County of Orange and all of the municipalities have established an
exterior residential CNEL noise standard of 65 CNEL. The County has not established an
applicable noise standard relating to parks. However, all of the Cities within the project area
have established a 65 CNEL noise standard for parks. In some Cities it is only applicable at
picnic areas and in others it is applicable at picnic areas, playgrounds and areas of frequent
human activity. For the purposes of this analysis we will apply the broader scope of the standard
and evaluate noise levels at potentially impacted park picnic areas, playgrounds and areas of
frequent human activity.

3.3 EXISTING NOISE LEVELS

Existing noise levels in the study area in terms of the National Environmental Policy Act
(NEPA) criteria are described in this Section. Section 3.3.1 presents the location and description
of the noise sensitive receptors analyzed in this report. Section 3.3.2 presents the results of noise
measurements made at one of these receptors. Noise measurements were not made at all analysis
receptors. The ambient noise levels in the study area are relatively homogeneous. The primary
sources of noise are background traffic and occasional local traffic which generate similar noise
levels throughout the study area. Areas away from the primary local noise source, traffic on
Avenida Pico, experience noise levels somewhat lower than areas closer to the road. The noise
level measured at the single location was used to estimate noise levels throughout the study area.
Existing noise levels in terms of California Environmental Quality Act (CEQA) criteria are
presented in Section 6.1.
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33.1 NOISE SENSITIVE RECEPTORS

Figure 3.3-1 shows the locations of the representative noise receptors that were assessed in this
supplemental noise study. All of the receptors represent residential uses except 063h, which is
located at a park. All of the receptors are considered Activity Category B in terms of the
FHWA/Caltrans Noise Abatement Criteria.

33.2 MEASURED EXISTING NOISE LEVELS

Measurements of ambient noise levels were conducted at 74 receptors for the SOCTIIP Noise
assessment. Measurements were performed at one location in the study area for this report. The
intent of these measurements was to document the existing background noise levels in the areas
surrounding the SOCTIIP build alternatives. The ambient noise levels in the study area are
relatively homogeneous. The primary sources of noise are background traffic and occasional
local traffic which generate similar noise levels throughout the study area. Areas away from the
primary local noise source, traffic on Avenida Pico, experience noise levels somewhat lower
than areas closer to the road. The noise level measured at the single location was used to
estimate noise levels throughout the study area.

3.3.2.1 Methodology

The sound level meters used were Briiel and Kjer 2236 Sound Level Meters. These meters
satisfy American National Standards Institute (ANSI) Type 1 specifications and are certified
annually to ensure they remain within specifications. The meters were calibrated before and after
each measurement using acoustical calibrators. The acoustical calibrators are calibrated annually
with calibration traceable to the National Institute of Standards and Technology. Meteorological
conditions including wind speed, direction, temperature and humidity were recorded during each
measurement. All the measurements were performed when the average wind speed was less than
five meters per second (m/s) (11 miles per hour (mph)).

For the site in the project study area, noise measurements were made for 15 minute periods.
Measurements at the receptor were repeated at two separate times to ensure the noise
environment in the area is accurately represented.

3.3.2.2 Results

The results of the noise measurements for the site in the study area for this report are presented in
Table 3.3-1. The Receptor ID, description and existing land use are presented in the first three
columns, respectively. The next two sets of two columns present the date and Leq noise levels
of each measurement at the receptor. The ambient noise levels in the study area are relatively
homogeneous. The primary sources of noise are background traffic and occasional local traffic
which generate similar noise levels throughout the study area. Areas away from the primary
local noise source, traffic on Avenida Pico, experience noise levels somewhat lower than areas
closer to the road. The noise level measured at the single location was used to estimate noise
levels throughout the study area.
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Numbers in Parentheses are the A-Scale Weighted Sound Leveis for that Noise Event
OVER-ALL LEVEL 1
dB(A) | Sound Pressure Level COMMUNITYD HOME OR INDUSTRY LOUDNESS
Reference: 0.0002 (Outdoor) Human Judgement of
Microbars Different Sound Leveis
Miiitary Jet Aircratft Take-Off From Aircraft 120 dB(A)
130 Carrier With After-burner at 50 Ft. (130) Oxygen Torch (121) 32 Times as Loud
12 ;
0 UNCOMFORTABLY Turbo-Fan Aircratt Riveting Machine (110) 110 dB(A)
110 LOUD at Take Off Power at 200 Ft. (110) Rock-N-Roll Band (108-114) 16 Times as Loud
Jet Flyover at 1000 Ft. (103)
100 707, DC-8 at 6080 Ft. Before Landing (106) 100 dB(A)
Bell J-2A Helicopter at 100 Ft. (100) 8 Times as Loud
VERY Power Mower (96)
737, DC-9 Ft. [ 7 .
90 LOUD M(c?tosrocsgle @BZ??'!(e (lé%';dmg (97) Newspaper Press (97) 90 dB(A) 4 Times as Loud
Prop. A O . e (88) Food Blender (88)
rop. irpiane over t.
80 Dbl T 4o @ So L o Miling Machine (85) 80 dB(A) 2 Times as Loud
Diesel Train, 45 MPH @ 100 Ft. (83) Garbage Disposal (80)
High Urban Ambient Sound (80) N )
70 MODERATELY Passenger Car, 65 MPH @ 25 Ft. (77) Living Room Music (76) 70 dB(A)
LOUD Freeway @ 50 Ft. From Pavement Edge, TV-Audio, Vacuum Cleaner
10:00 AM (76 +or- 6)
Cash Register @ 10 Ft. (65-70)
. A . Eiectric Typewriter @ 10 Ft. (64
60 Air Conditioning Unit @ 100 Ft. (60) Dishwasher (Rinse) @ 10 F,_‘(Gg, 60 dB(A) 1/2 as Loud
Conversation (60)
50 QUIET Large Transformers @ 100 Ft. (50) 50 dB(A) 1/4 as Loud
Bird Calls (44)
40 Lower Limit Urban Ambient Sound (40) 40 dB(A) 1/8 as Loud
Desert at Night
20 JUST AUDIBLE (dBJA] Scale Interrupted)
THRESHOLD
10 OF HEARING
1. Compared to 70 dBA sound level

Source: Reproduced from Melville C. Branch and R. Dale Beland, "Outdoor Noise in the Metropolitan Environment,"
Published by the City of Los Angeles, 1970, p.2.

Typical A-Weighted Noise Levels
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Table 3.2-1
FHWA/Caltrans Noise Abatement Criteria
NAC, Hourly
Activity A-Weighted
Category Noise Level,
dBA Leq(h)

Description of Activities

Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and
where the preservation of those qualities is essential if the
~ area is to continue to serve its intended purpose.
Picnic Areas, recreation areas, playgrounds active sports
B 67 Exterior  areas, parks, residences, motels, hotels, schools, churches,
libraries, and hospitals B
Developed lands, properties or activities not included in

A 57 Exterior

C 72 Exterior

Categories A or B above.
D -- Undeveloped Lands
E 52 Interior Residences, motels, hotels, public meeting rooms,

schools, churches, libraries, hospitals, and auditoriums.

Source: Caltrans Traffic Noise Analysis Protocol For New Highway Construction and Reconstruction Projects,
October, 1998
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Table 3.3-1
Noise Measurement Results
Leq Leq
ID |{Description Land Use Date (dBA) Date (dBA)
063 {302 Corte Mira Vista Residential { 31-May-01 351 1-Jul-01 50
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SECTION 4.0
POTENTIAL NOISE IMPACTS

Potential noise impacts of the South Orange County Transportation Infrastructure Improvement
Project (SOCTIIP) FEC-M, FEC-W, and A7C-FEC-M alternatives on the Talega Community in
terms of the Federal Highway Administrations’ (FHWA) National Environmental Policy Act
(NEPA) criteria are presented in this Section. Noise abatement measures are presented in
Section 5.0. Section 6.0 analyzes the potential noise impacts of these SOCTIIP alternatives in
terms of California Environmental Quality Act (CEQA) criteria.

4.1 NOISE IMPACT CRITERIA

4 1.1 FHWA/CALTRANS TRAFFIC NOISE CRITERIA

The Federal Highway Administration (FHWA)/Caltrans criteria are only applicable to areas
along new roads constructed by the SOCTIIP alternatives or existing roads that would be
modified by the SOCTIIP alternatives (i.e. addition of lanes). In terms of the FHWA/Caltrans
criteria, noise impacts occur when the predicted future with SOCTIIP alternatives noise levels
approach or exceed the noise abatement criteria (NAC) for uses along new roads constructed by
the SOCTIIP alternatives or existing roads that would be modified by the project (i.e. addition of
lanes). The NAC are in terms of the worst hourly Leq traffic noise impact on a regular basis for
the design year. The NAC were presented previously in Table 3.2-1 ("FHWA/Caltrans Noise
Abatement Criteria"). Approaching the NAC is considered as a noise level within one dB of the
NAC. For residential areas, the noise abatement criterion is 67 dBA Leq(h). Noise levels of 66
dBA Leq(h) in these areas are considered approaching the NAC.

Even if the predicted noise level does not approach or exceed the NAC, traffic noise impacts can
occur when the with project noise levels substantially exceed the existing noise levels. Caltrans
has established a substantial increase to be a 12 dBA increase in the peak hour Leq noise level.

4.2 LONG TERM NOISE IMPACTS

In this section the long term noise impacts resulting from the implementation of the project
alternatives are assessed. Future traffic noise levels at receptors representing noise sensitive land
uses in the study area are projected through traffic noise modeling described below. These noise
levels are compared to the FHWA/Caltrans criteria presented previously in Section 3.2.2. For
receptors where the future with project noise level approaches or exceeds the NAC or is 12 dB or
more than the existing levels, noise abatement must be considered. Noise abatement is
considered in Section 5.0 for these receptors.

42.1 METHODOLOGY

The primary purpose of this analysis is to identify all potential noise impacts and allow
comparison of the noise impacts among the alternatives. For whichever alternative is selected, a
Final Noise Analysis (usually performed as a part of final engineering) will need to be prepared
to determine the exact heights and extent of noise barriers required. This is required for two
reasons. First, final design and engineering for whichever alternative is selected could change
the roadway configuration (e.g. horizontal or vertical alignment) that could alter the location and
height requirements for the noise barriers. Second, this analysis was performed at a level of
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detail adequate for determination of noise impacts and estimates of required sound abatement.
However, it was not performed at a level of detail to allow for detailed design and final
determination of the locations and heights of the noise barriers. Because of potential changes in
the plans at final engineering/design the detailed analysis that will be performed as a part of the
Final Noise Analysis is best left until construction level project designs are available.

The Final Noise Analysis will need to be prepared when appropriately detailed and finalized
mapping is available for whichever alternative is selected. Topographic plans showing the
alternative and potentially affected residences and other noise sensitive uses will be required for
that analysis. The plans should have a scale of 1:500 and a 0.5 meter contour interval. Noise
levels should be analyzed at all land uses with sensitive receptors potentially impacted by the
selected alternative. Noise measurements and locations should be evaluated for any changes in
their vicinity and re-taken if required. Any model calibration will need to be redone with those
new measurements.

4.2.1.1 Noise Model

Caltrans requires the use of the SOUND32 or LeqV2 computer programs to model traffic noise
levels. Both SOUND32 and LeqV2 were developed by Caltrans and are based on the FHWA’s
Highway Traffic Noise Model (FHWA-RD-77-108). Title 23, United States Code of Federal
Regulations (CFR), Part 772 specifies the federal requirements for highway noise assessments.
23 CFR 772 only requires the use of a model that is consistent with the methodology presented
in the FHWA model. SOUND32 with the SOUND2000 front end was used for modeling noise
levels along the corridor build alternatives.

For all noise modeling, the California Vehicle Noise (Calveno) Reference Energy Mean
Emission Levels (REMELS) were utilized. The REMELS are the starting point of the FHWA-
RD-77-208 noise model. They define the noise level generated by an average vehicle of the type
auto, medium truck or heavy truck. REMELS are the speed dependent energy average A-
weighted maximum pass-by noise level generated by a defined vehicle type (auto, medium truck
or heavy truck), as measured by a microphone at 15 meters (m) (50 feet (ft)) from the centerline
of travel (traffic lane) at a height of 1.5 m (5 ft). The Calveno REMELS were developed by
Caltrans and meet the requirements of 23 CFR 772, the federal regulation applicable to highway
noise assessments.

4.2.1.2 Traffic Data Used For Noise Modeling

Section 2.3 of Caltrans’ Traffic Noise Analysis Protocol requires one to “Predict traffic noise
levels using traffic characteristics that will yield the worst hourly traffic noise impact on a
regular basis for the design year.” While not specifically designated, the design year is typically
considered 20 years in the future. Level of Service (LOS) C conditions will result in the highest
noise levels (peak noise hour) the corridor alternatives. LOS C conditions result in the greatest
number of vehicles traveling without congestion. At worse LOS slowing results in lower noise
levels an at better LOS fewer vehicles results in lower noise levels.

Traffic noise levels from the SOCTIIP Corridor alternatives were modeled using the traffic
parameters presented in Table 4.3-1. A truck mix of 3% medium trucks and 3% heavy trucks
was used. This information is based on data collected on existing SR241 obtained from the
Transportation Corridor Agencies.
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422 MODELED NOISE LEVELS FOR THE SOCTIIP ALTERNATIVES

Tables 4.2-2 and 4.2-3 present future with project noise levels at the receptors for each of the
initial and ultimate corridor build alternatives (Far East Corridor-Modified (FEC-M), Far East
Corridor-West (FEC-W), and Alignment 7 Corridor-Far East Crossover-Modified (A7C-FEC-
M)). For each receptor the FHWA/Caltrans NAC and activity category are presented along with
the existing noise level. The existing noise level is based on the measured existing noise level
presented in Table 3.3-1. For receptors further away from Pico compared to Receptor 063c, the
location where the existing noise measurement was performed, the existing noise levels were
estimated to be approximately 5 dB lower than those measured at Receptor 063c. This level is
consistent with existing noise levels measured in the area away from arterial roads. For each of
the project alternatives, the future with project noise level is presented along with the increase
over existing conditions, in parenthesis. Noise levels and increases where the noise level
approaches or exceeds the NAC or exceeds the existing noise level by 12 dB or more are shown
in bold.

4.2.2.1 FEC-M-Ultimate Alternative

Table 4.2-2 shows that the FEC-M-Ultimate Alternative is projected to impact six of the 55
receptors analyzed. These six receptors represent approximately 55 residences. The impacts at
three of these receptors (Receptors 063a, 063b, and 0630) are due solely to the increases in noise
levels resulting from the project. Noise abatement will need to be considered for the areas
represented by all six of these receptors with the FEC-M-Ultimate Alternative.

For illustrative purposes Figure 4.2-1 presents the peak hour Leq(h) noise contours in the
analysis area with the FEC-M-Ultimate Alternative without any mitigation.

4.2.2.2 FEC-M-Initial Alternative

Table 4.2-3 shows that the FEC-M-Initial Alternative would impact five of the six receptors
impacted by the FEC-M-Ultimate Alternative. While noise levels along this corridor are slightly
lower under the Initial Alternative compared to the Ultimate Alternative, the decreases only
eliminate impacts at one receptor (0630). Noise abatement will need to be considered for the
areas represented by all five of these receptors with the FEC-M-Initial Alternative.

For illustrative purposes Figure 4.2-3 presents the peak hour Leq(h) noise contours in the
analysis area with the FEC-M-Initial Alternative without any mitigation.

4223 FEC-W-Ultimate Alternative

Table 4.3-2 shows that the FEC-W-Ultimate Alternative is projected to impact seven of the 55
receptors analyzed. These seven receptors represent approximately 55 residences. The impacts
at four of these receptors (Receptors 063a, 063b, 0630 and 063p) are due solely to the increases
in noise levels resulting from the project. Noise abatement will need to be considered for the
areas represented by all seven of these receptors with the FEC-W-Ultimate Alternative.

For illustrative purposes Figure 4.2-2 presents the peak hour Leq(h) noise contours in the
analysis area with the FEC-W-Ultimate Alternative without any mitigation.
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4.2.2.4 FEC-W-Initial Alternative

Table 4.2-3 shows that the FEC-W-Initial Alternative would impact five of the seven receptors
impacted by the FEC-W-Ultimate Alternative. While noise levels along this corridor are slightly
lower under the Initial Alternative compared to the Ultimate Alternative, the decreases only
eliminate impacts at two receptors (0630 and 063p). Noise abatement will need to be considered
for the areas represented by all five of these receptors with the FEC-W-Initial Alternative.

For illustrative purposes Figure 4.2-4 presents the peak hour Leq(h) noise contours in the
analysis area with the FEC-W-Initial Alternative without any mitigation.

4225 A7C-FEC-M-U1timate Alternative

Table 4.2-2 shows that the A7C-FEC-M-Ultimate Alternative is projected to impact seven of the
55 receptors analyzed. These seven receptors represent approximately S5 residences. The
impacts at four of these receptors (Receptors 063a, 063b, 0630 and 063p) are due solely to the
increases in noise levels resulting from the project. Noise abatement will need to be considered
for the areas represented by all seven of these receptors with the A7C-FEC-M-Ultimate
Alternative.

For illustrative purposes Figure 4.2-2 presents the peak hour Leq(h) noise contours in the
analysis area with the A7C-FEC-M-Ultimate Alternative without any mitigation.

4.2.2.6 AT7C-FEC-M-Initial Alternative

Table 4.2-3 shows that the A7C-FEC-M-Initial Alternative would impact five of the seven
receptors impacted by the A7C-FEC-M-Ultimate Alternative. While noise levels along this
corridor are slightly lower under the Initial Alternative compared to the Ultimate Alternative, the
decreases only eliminate impacts at two receptors (0630 and 063p). Noise abatement will need
to be considered for the areas represented by all five of these receptors with the A7C-FEC-M-
Initial Alternative.

For illustrative purposes Figure 424 presents the peak hour Leq(h) noise contours in the
analysis area with the A7C-FEC-M-Initial Alternative without any mitigation.

43 CUMULATIVE IMPACTS

The FHWA criteria are based on the peak noise hour, that is, the maximum hourly noise level
generated by the highway. The traffic conditions used to calculate the peak hour noise levels for
this assessment result in the highest theoretical hourly noise levels that can occur along the road.
As discussed in Section 4.2.1.2, the peak noise hour conditions occur when the road experiences
the greatest number of cars at free flow conditions. If there are fewer cars at free flow, the noise
levels generated by the roadway will be lower. Adding more cars results in congestion and
slower travel speeds than free flow. These lower travel speeds result in lower noise levels.
Therefore, the analysis is independent of how much traffic is actually projected for the roadway.
Additional projects would either result in the actual noise levels approaching the conditions
modeled for this assessment if the roadway is not congested, or change the amount and/or time
of congestion, which does not affect the peak noise hour levels. Therefore, there are no

cumqlative impacts in terms of FHWA criteria. Cumulative impacts in terms of CEQA criteria
are discussed in Section 6.0.
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Table 4.2-1
Noise Modeling Traffic Parameters
Parameter Value
Traffic Volume 1800 vehicles per hour per lane
Auto Speed 105 km/h (65 mph)
Truck Speed 89 km/h (55 mph)
Mixed Flow Lane Truck Percentage 3@}:;;:3;“;;2%5
HOV Lane Truck Percentage 0%
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Table 4.2-2

Refined Alternatives Ultimate Configuration Predicted Traffic Noise Impacts
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Table 4.2-2
:Reﬁned Alternatives Ultimate Configuration Predicted Traffic Noise Impacts

? _ Modeled Peak Hour Noise Level (dBA
"’:, Leq(h)) and Change Over Existing'
; « | 2
%6 : 2 :' 80 r&l)
&2 2 £ = = =
& £/2 3 QO &) O
2 < & B = <
063g B 67| 50 i 54 (4)i 55 (5 55 (5)
063h B 16750 53 (3) 54 ¥ 54 4
063 B 67| 50 57 (7)) 58 (8) 58 8)
063 B 67! S0 54 (4,55 (5 @55 (5)
063k B 67 | 50 51 (1) 52 (2 52 (2)
0631 B 167 50 | 70 (20)i 72 (22) 72 (22
063m B 67 | 50 | 72 (22); 73 (23) 73 (23)
063n B 167 50 | 67 (A7) 69 (19 69 (19
0630 B {67 | 50 , 63 (13)| 64 (14) 64 (14
063p B 67 | 50 | 61 (11)] 63 (13), 63 (13)
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1. Numbers in parentheses show increase over existing conditions with alternative. Bold numbers show traffic noise impacts.

2. Receptor locations are shown in Figure 3.3-1
3. Activity Categories are defined in Table 3.2-1
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Table 4.2-3
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Table 4.2-3
Refined Alternatives Initial Configuration Predicted Traffic Noise Impacts

‘Modeled Peak Hour Noise Level (dBA
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1. Numbers in parentheses show increase over existing conditions with alternative. Bold numbers show traffic noise impacts.

2. Receptor locations are shown in Figure 3.3-1
3. Activity Categories are defined in Table 3.2-1
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SECTION 5.0
NOISE ABATEMENT MEASURES

5.1 LONG TERM NOISE IMPACTS

Section 4.2.2 identified receptors along the build alternatives that are projected to approach or
exceed the Federal Highway Administration (FHWA)/Caltrans Noise Abatement Criteria (NAC).
Noise abatement must be considered for each of these locations to reduce the noise levels. In
this section, noise abatement is considered for each area where a receptor indicates that the future
with project noise level approaches or exceeds the applicable NAC by alternative. The only
practical noise abatement method to reduce exterior noise levels is with sound barriers. This
includes walls, berms or combinations of walls and berms. There has been some promising
research into reducing traffic noise using Open Graded Asphalt. However, there are questions
regarding how long the noise reductions from Open Graded Asphalt last as the surface wears
over time. FHWA and Caltrans have several long term tests under way. However, until these
long term tests are complete and conclusive FHWA does not allow for the consideration of the
effects of Open Graded Asphalt on noise. For noise abatement to be provided it must be
reasonable and feasible as defined by the FHWA/Caltrans criteria.

For noise abatement to be considered feasible under the FHW A/Caltrans criteria, it must provide
a minimum of 5 dB of noise reduction at the impacted receiver. ~Additional feasibility
considerations are: (1) topography, (2) access requirements for driveway, ramps, etc; (3) the
presence of cross streets, (4) other noise sources in the area and (5) safety considerations.
Consideration of these factors is outside the scope of the noise assessment but must be included
in the final decision during final design of whether or not mitigation will be provided at each
impacted receptor.

Determination of reasonableness of the noise abatement measures is more subjective than the
determination of feasibility. Factors used in determining reasonableness are: (1) the cost of the
mitigation; (2) absolute noise levels; (3) change in noise levels; (4) noise mitigation benefits; (5)
date of development along the roadway; (6) life cycle of the mitigation measures; @)
environmental impact of the mitigation; (8) opinions of impacted residents; (9) input from public
and local agencies; (10) social, economic and environmental factors. Caltrans provides a
methodology for a preliminary reasonableness determination that accounts for factors (D
through (5) listed above in Section 2.8 of the Caltrans Traffic Noise Analysis Protocol (TNAP).
This determination is discussed for each of the build alternatives below. Consideration of the
other factors (6-10) is beyond the scope of this analysis but must be included in the final decision
of whether or not mitigation will be provided during final design of the selected alternative.

For each of the receptors identified to have future noise levels approaching (i.e. within 1 dB of)
or exceeding the applicable NAC or subject to a substantial noise increase, noise levels with
sound walls of heights between 2.4m (8 ft.) and 5.0 m (16 ft) in 0.8 m (2 ft.) increments were
calculated. With and without sound wall noise levels were calculated for these receivers and are
presented in tables by alternative below.

For each alternative, a table is presented below showing the noise levels at the receptors with the
alternative with no sound wall and with the five sound wall heights discussed above.
Additionally, the Insertion Loss for each wall height is presented. The insertion loss is the
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difference in the sound level with and without the wall in place. This is the amount of no?se
reduction provided by the wall. As discussed above, the wall must provide at least 5 dB of noise
reduction to be considered feasible.

Sound walls are effective at reducing noise levels when they break the line of sight between the
source of noise and the receiver. The deeper the wall breaks the sightline, the greater the nose
reduction provided by the sound wall. Typically, the optimal location for a sound wall is the
highest point between the road and the receptor. In cases where the roadway is above the
receiver, a sound wall is typically located on the edge of the road. In cases where the receptors
are above the road, the sound wall is typically most effective if it is located at the property line of
the affected receptor. In some cases, this is within the road right-of-way and in others it is
outside of the road right-of-way. It is preferred to construct sound walls within the road right-of-
way. However, in many cases, sound walls within the road right-of-way do not satisfy the
feasibility requirements (i.e. they do not provide at least 5 dB of noise reduction). Sound walls
outside of the proposed right-of-way for each alternative are identified as being so. Noise levels
with these sound walls are presented in separate tables for each alternative.

A preliminary reasonableness determination was prepared for each sound wall proposed for each
alternative per the methodology presented in Section 2.8 of the TNAP. This is essentially a cost-
benefit analysis. The reasonable cost, per benefited residence, is determined by a base per
residence determination which is increased by amounts depending on the unmitigated noise level
with the project, the increase over existing noise levels, the amount of noise reduction provided
by the sound wall and if the benefited residences pre-date 1978 or the project represents new
highway construction. The base determination is $17,000 per benefited residence. If the
unmitigated noise levels with the project are between 66 and 69 dBA Leq(h), $2,000 is added, if
the levels are between 70 and 74 dBA Leq(h), $4,000 is added, if the levels are between 75 and
78 dBA Leq(h), $6,000 is added and if the levels are more than 78 dBA then $8,000 is added. If
the increase over existing levels is between 3 and 7 dBA, $2,000 is added, if the increase is
between 8 and 11 dBA, $4,000 is added and if the increase is more than 12 dBA, $6,000 is
added. If the sound wall provides between 6 and 8 dBA of noise reduction, $2,000 is added, if
the sound wall provides between 9 and 11 dBA of noise reduction, $4,000 is added, and of the
sound wall provides more than 12 dBA of noise reduction, $6,000 is added. If the project
represents new highway construction or more than 50% of the benefited residences were
constructed before 1978, $10,000 is added. Adding these factors to the base determination
depending on the specifics of the sound wall results in a reasonable allowance per residence for
the sound wall. If the cost of the sound wall is less than this, the sound wall is considered
reasonable for the first five reasonableness factors discussed above. If the cost of the sound wall
is greater than this, it is not considered reasonable.

For the preliminary reasonableness determination, the cost of the sound wall was determined
using the Caltrans standard estimate of $150 per square meter ($14 per square foot). This value
is multiplied by the length and height of the sound wall to determine the total cost of the sound
wall. This cost is then divided by the number of benefited residences to determine the cost per
residence which is compared with the reasonableness determination as described above. A
benefited residence is a dwelling unit expected to receive a noise reduction of at least 5 dBA
from the proposed sound wall. For this analysis, a conservative number of benefited residences
was used in the calculation. Only first row dwelling units behind the wall were counted. Some
noise sound walls may result in additional residences being benefited, but in most cases, walls
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are found to be reasonable with the conservative count of benefited residences. Walls that were
found to be unreasonable but may have additional benefited residences are discussed below, by
alternative. For non residential uses, the number of benefited residences used in the preliminary
reasonableness determination is taken to be one for every 30.5m (100°) of frontage to the
highway.

For each alternative, tables are presented below for each sound wall that summarize the
preliminary reasonableness determination. For each sound wall the receptors benefited by that
wall are presented along with the highest with project maximum hourly noise level and greatest
increase over existing conditions at any of the receptors benefited by the wall. For each of the
five wall heights assessed the table then presents the base data used to calculate the
reasonableness allowance. This data is the insertion loss provided by the wall, the number of
benefited residences, and if the project represents a new highway or more than 50% of the
benefited residences were constructed before 1978. The reasonable allowance per benefited
residence is then presented in the third to the last row of the table. This is the maximum cost of
the wall, per benefited residence, that is considered reasonable. If the wall is not feasible, it does
not provide at least 5 dB of insertion loss, than this is noted no reasonable allowance is
presented. The reasonableness determination is not applicable to walls that are not feasible. The
second to the last row of the table presents the estimated cost of the wall per benefited residence.
The last row of the table indicates if the wall is reasonable, that is, is the estimated cost less than
the reasonable allowance. The recommended sound wall height for each wall is discussed by
alternative below.

To be effective, sound walls are required to have a surface density of at least 83 kilograms per
square meter (3.5 pounds per square foot), and have no openings or cracks. They may be a solid
wall, an earthen berm, or a combination of the two. They may be constructed of wood studs with
stucco exterior, 6.3 millimeter (1/4 inch) plate glass, 15.9 millimeter (5/8 inch) plexiglass, any
masonry material, or a combination of these materials. Wood and other materials may be
acceptable if properly designed as sound walls.

Another FHW A/Caltrans requirement for sound walls is that they break the line of sight to a 3.5
m (11.5 ft.) high truck exhaust stack. Meeting this requirement is extremely dependant on the
specific topography in an area and slight differences in relative elevations between the road, the
sound wall, and the observer will result in different wall heights meeting this criterion. At this
level of analysis, topographic mapping with the detail required to perform an accurate analysis of
the line-of-sight to a truck exhaust stack is not available. Therefore, a detailed analysis of
whether or not the sound walls break line-of-sight to the exhaust stack was not performed. In
most cases, the recommended walls are expected to satisfy this requirement. If there is some
uncertainty, this is noted below. Sound walls constructed for the selected alternative will need to
meet this requirement which will be evaluated during final design.

A Final Noise Analysis will need to be prepared when appropriately detailed and ﬁnali?ed
mapping is available for whichever alternative is selected. Detailed topographic plans showing
the alternative and potentially affected residences will be required for that analysis. The plans
should have a scale of 1:500 and a 0.5 meter contour interval. Noise levels should be analyzed at
all land uses with sensitive receptors potentially impacted by the project. Noise measurements
and locations should be evaluated for any changes in their vicinity and re-taken if required. Any
model calibration will need to be redone with these new measurements.
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FHWA/Caltrans requires that where sound walls are proposed, consideration must be given to
the opinions of adjacent residents. Whether or not the residents favor the construction of the
sound wall, the materials to be used and the final appearance of the structure must be considered.
If 50% or more of the affected residents oppose construction of a sound wall, it shall not be
provided. Further, if the majority of the residents object to the proposed sound wall height, a
shorter sound wall may be constructed as long as it will reduce noise levels by a minimum of 5
dBA. The sound wall heights presented here should be considered preliminary. Final sound
wall heights will be determined in the Final Noise Analysis conducted during final design and
will consider the opinions of the residents.

51.1 FAR EAST CORRIDOR-MODIFIED-COMPLETE (FEC-M)-ULTIMATE
ALTERNATIVE

Figure 5.2-1 shows the locations of the sound walls analyzed to abate the noise at the receptors
identified to be impacted by the FEC-M-Ultimate Alternative in Section 4.2.2.1. The figure
shows the sound walls designed to reduce noise levels for Receptors 063a, 063b, 0631, 063m,
063n, and 0630. Note that sound wall SW-063 was previously identified in the primary Noise
Assessment prepared for the project. At the time of preparation of the primary noise assessment
the area represented by Receptors 0631, 063m, 063n, and 0630 was undeveloped. The need for
Sound wall SW-0631 was not identified in the primary noise assessment prepared for the project.

Both sound walls, SW-063 for Receptors 063a and 063b, and SW-0631 for Receptors 0631,
063m, 063n and 0630, are not feasible unless the sound walls are located as shown in Figure 5.2-
1, outside the proposed right of way for the FEC-M-Ultimate Alternative. In both cases, the
receptors are elevated above the roadway. Sound walls located within the right-of-way would
not break the receptors’ line of sight to the road and provide less than 5 dB of insertion loss.
Therefore, out of right-of-way sound walls are the only feasible sound walls for these receptors.
Table 5.2-1 presents noise levels with the five sound walls heights for these out of right-of-way
sound walls. Table 5.2-2 presents the input data and results of the preliminary reasonableness
determination for each of the sound walls considered for the FEC-M-Ultimate Alternative.

Tables 5.2-1 and 5.2-2 show that sound wall SW-063 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-063. This wall would reduce

gafﬁc noise levels by S to 10 dBA for approximately 35 residences at an approximate cost of
381,000.

Tables 5.2-1 and 5.2-2 show that sound wall SW-0631 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-0631. This wall would reduce

gafﬁc noise levels by 5 to 10 dBA for approximately 20 residences at an approximate cost of
240,000.

If the FEC-M-Ultimate Alternative were selected, implementation of sound walls SW-063 and
SW-0631 with the heights described above would abate the traffic noise impacts in the Talega
Community resulting from this Alternative consistent with FHWA/Caltrans criteria.
Implementation of the FEC-M-Ultimate Alternative would not result in any adverse
environmental noise impacts. The analysis used to determine the locations and heights of these
sound walls was based on preliminary designs for the FEC-M-Ultimate Alternative. If this
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Alternative is selected a final noise assessment will need to be prepared during final design as
discussed in Section 5.1.

For illustrative purposes Figure 5.2-2 presents the peak hour Leq(h) noise contours in the
analysis area with the FEC-M-Ultimate Alternative and the proposed mitigation (i.e. Sound walls
SW-063 and SW-0631 constructed with heights of 4.9m (16°) at locations shown in Figure 5.2-
1).

51.2 FAREAST CORRIDOR-MODIFIED-COMPLETE (FEC-M)-INITIAL
ALTERNATIVE

Figure 5.2-1 shows the locations of the sound walls analyzed to abate the noise at the receptors
identified to be impacted by the FEC-M-Initial Alternative in Section 4.2.2.2. The figure shows
the sound walls designed to reduce noise levels for Receptors 063a, 063b, 0631, 063m, and 063n.
Note that sound wall SW-063 was previously identified in the primary Noise Assessment
prepared for the project. At the time of preparation of the primary noise assessment the area
represented by Receptors 0631, 063m, and 063n was undeveloped. The need for Sound wall SW-
0631 was not identified in the primary noise assessment prepared for the project.

Both sound walls, SW-063 for Receptors 063a and 063b, and SW-0631 for Receptors 0631,
063m, and 063n, are not feasible unless the sound walls are located as shown in Figure 5.2-1,
outside the proposed right of way for the FEC-M-Initial Alternative. In both cases, the receptors
are elevated above the roadway. Sound walls located within the right-of-way would not break
the receptors’ line of sight to the road and provide less than 5 dB of insertion loss. Therefore,
out of right-of-way sound walls are the only feasible sound walls for these receptors. Table 5.2-3
presents noise levels with the five sound walls heights for these out of right-of-way sound walls.
Table 5.2-4 presents the input data and results of the preliminary reasonableness determination
for each of the sound walls considered for the FEC-M-Initial Alternative.

Tables 5.2-3 and 5.2-4 show that sound wall SW-063 is reasonable for all five wall heights
analyzed. All of these sound wall heights should break the line-of-sight to a truck exhaust stack.
A 4.9m (16°) sound wall is recommended for SW-063. This wall would reduce traffic noise
levels by 5 to 10 dBA for approximately 35 residences at an approximate cost of $381,000.

Tables 5.2-3 and 5.2-4 show that sound wall SW-0631 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-0631. This wall would reduce
traffic noise levels by 5 to 10 dBA for approximately 20 residences at an approximate cost of

$240,000.

If the FEC-M-Initial Alternative were selected, implementation of sound walls SW-063 and SW-
0631 with the heights described above would abate the traffic noise impacts in the T_alega
Community resulting from this Alternative consistent with FHWA/Caltrans? criteria.
Implementation of the FEC-M-Initial Alternative would not result in any adverse environmental
noise impacts. The analysis used to determine the locations and heights of these spuqd walls was
based on preliminary designs for the FEC-M-Initial Alternative. If this Alternative is selected a

final noise assessment will need to be prepared during final design as discussed in Section 5.1.

For illustrative purposes Figure 5.2-3 presents the peak hour ch(l'l)‘ nqise contours in the
analysis area with the FEC-M-Initial Alternative and the proposed mitigation(i.e. Sound walls
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SW-063 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-
1).

5 1.3 FAR EAST CORRIDOR-WEST-COMPLETE (FEC-W)-ULTIMATE ALTERNATIVE

Figure 5.2-4 shows the locations of the sound walls analyzed to abate the noise at the receptors
identified to be impacted by the FEC-W-Ultimate Alternative in Section 4.2.2.3. The figure
shows the sound walls designed to reduce noise levels for Receptors 063a, 063b, 0631, 063m,
063n, 0630, and 063p. Note that sound wall SW-063 was previously identified in the primary
Noise Assessment prepared for the project. At the time of preparation of the primary noise
assessment the area represented by Receptors 0631, 063m, 063n, and 0630 was undeveloped.
The need for Sound wall SW-0631 was not identified in the primary noise assessment prepared
for the project.

Both sound walls, SW-063 for Receptors 063a and 063b, and SW-0631 for Receptors 0631,
063m, 063n, 0630 and 063p, are not feasible unless the sound walls are located as shown in
Figure 5.2-4, outside the proposed right of way for the FEC-W-Ultimate Alternative. In both
cases, the receptors are elevated above the roadway. Sound walls located within the right-of-way
would not break the receptors’ line of sight to the road and provide less than 5 dB of insertion
loss. Therefore, out of right-of-way sound walls are the only feasible sound walls for these
receptors. Table 5.2-5 presents noise levels with the five sound walls heights for these out of
right-of-way sound walls. Table 5.2-6 presents the input data and results of the preliminary
reasonableness determination for each of the sound walls considered for the FEC-W-Ultimate
Alternative.

Tables 5.2-5 and 5.2-6 show that sound wall SW-063 is reasonable and feasible with heights of
3m (10’) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-063. This wall would reduce

traffic noise levels by 5 to 10 dBA for approximately 35 residences at an approximate cost of
$381,000.

Tables 5.2-1 and 5.2-2 show that sound wall SW-0631 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16°) sound wall is recommended for SW-0631. This wall would reduce

g;ffic noise levels by 5 to 10 dBA for approximately 20 residences at an approximate cost of
40,000.

If the FEC-W-Ultimate Alternative were selected, implementation of sound walls SW-063 and
SW-0631 with the heights described above would abate the traffic noise impacts in the Talega
Community resulting from this Alternative consistent with FHWA/Caltrans criteria.
Implementation of the FEC-W-Ultimate Alternative would not result in any adverse
environmental noise impacts. The analysis used to determine the locations and heights of these
sound walls was based on preliminary designs for the FEC-W-Ultimate Alternative. If this

Alternative is selected a final noise assessment will need to be prepared during final design as
discussed in Section 5.1.

For ill.ustrative‘ purposes Figure 5.2-5 presents the peak hour Leq(h) noise contours in the
analysis area with the FEC-W-Ultimate Alternative and the proposed mitigation (i.e. Sound walls
2)W-O63 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-
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514 FAR EAST CORRIDOR-MODIFIED-COMPLETE (FEC-W)-INITIAL
ALTERNATIVE

Figure 5.2-4 shows the locations of the sound walls analyzed to abate the noise at the receptors
identified to be impacted by the FEC-W-Initial Alternative in Section 4.2.2.4. The figure shows
the sound walls designed to reduce noise levels for Receptors 063a, 063b, 0631, 063m, and 063n.
Note that sound wall SW-063 was previously identified in the primary Noise Assessment
prepared for the project. At the time of preparation of the primary noise assessment the area
represented by Receptors 0631, 063m, and 063n was undeveloped. The need for Sound wall SW-

0631 was not identified in the primary noise assessment prepared for the project.

Both sound walls, SW-063 for Receptors 063a and 063b, and SW-0631 for Receptors 0631,
063m, and 063n, are not feasible unless the sound walls are located as shown in Figure 5.2-4,
outside the proposed right of way for the FEC-W-Initial Alternative. In both cases, the receptors
are elevated above the roadway. Sound walls located within the right-of-way would not break
the receptors’ line of sight to the road and provide less than 5 dB of insertion loss. Therefore,
out of right-of-way sound walls are the only feasible sound walls for these receptors. Table 5.2-7
presents noise levels with the five sound walls heights for these out of right-of-way sound walls.
Table 5.2-8 presents the input data and results of the preliminary reasonableness determination
for each of the sound walls considered for the FEC-W-Initial Alternative.

Tables 5.2-7 and 5.2-8 show that sound wall SW-063 is reasonable for all five wall heights
analyzed. All of these sound wall heights should break the line-of-sight to a truck exhaust stack.
A 4.9m (16’) sound wall is recommended for SW-063. This wall would reduce traffic noise
levels by 5 to 10 dBA for approximately 35 residences at an approximate cost of $381,000.

Tables 5.2-7 and 5.2-8 show that sound wall SW-0631 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-0631. This wall would reduce
traffic noise levels by 5 to 10 dBA for approximately 20 residences at an approximate cost of
$240,000.

If the FEC-W-Initial Alternative were selected, implementation of sound walls SW-063 and SW-
0631 with the heights described above would abate the traffic noise impacts in the Talega
Community resulting from this Alternative consistent with FHWA/Caltrans criteria.
Implementation of the FEC-W-Initial Alternative would not result in any adverse environmental
noise impacts. The analysis used to determine the locations and heights of these sound walls was
based on preliminary designs for the FEC-W-Initial Alternative. If this Alternative is selected a
final noise assessment will need to be prepared during final design as discussed in Section 5.1.

For illustrative purposes Figure 5.2-6 presents the peak hour Leq(h) ngise contours in the
analysis area with FEC-W-Initial Alternative and the proposed mitigation (1:e. Spund walls SW-
063 and SW-0631 constructed with heights of 4.9m (16”) at locations shown in Figure 5.2-4).
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515 ALIGNMENT 7 CORRIDOR-FAR EAST CROSSOVER -MODIFIED-COMPLETE
(A7C-FEC-M)-ULTIMATE ALTERNATIVE

Figure 5.2-4 shows the locations of the sound walls analyzed to abate the noise at the receptors
identified to be impacted by the A7C-FEC-M-Ultimate Alternative in Section 4.2.2.5. The
figure shows the sound walls designed to reduce noise levels for Receptors 063a, 063b, 0631,
063m, 063n, 0630, and 063p. Note that sound wall SW-063 was previously identified in the
primary Noise Assessment prepared for the project. At the time of preparation of the primary
noise assessment the area represented by Receptors 0631, 063m, 063n, and 0630 was
undeveloped. The need for sound wall SW-0631 was not identified in the primary noise
assessment prepared for the project.

Both sound walls, SW-063 for Receptors 063a and 063b, and SW-0631 for Receptors 0631,
063m, 063n, 0630 and 063p, are not feasible unless the sound walls are located as shown in
Figure 5.2-4, outside the proposed right of way for the A7C-FEC-M-Ultimate Alternative. In
both cases, the receptors are elevated above the roadway. Sound walls located within the right-
of-way would not break the receptors’ line of sight to the road and provide less than 5 dB of
insertion loss. Therefore, out of right-of-way sound walls are the only feasible sound walls for
these receptors. Table 5.2-5 presents noise levels with the five sound walls heights for these out
of right-of-way sound walls. Table 5.2-6 presents the input data and results of the preliminary
reasonableness determination for each of the sound walls considered for the A7C-FEC-M-
Ultimate Alternative.

Tables 5.2-5 and 5.2-6 show that sound wall SW-063 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-063. This wall would reduce
traffic noise levels by 5 to 10 dBA for approximately 35 residences at an approximate cost of
$381,000.

Tables 5.2-1 and 5.2-2 show that sound wall SW-0631 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-0631. This wall would reduce

traffic noise levels by 5 to 10 dBA for approximately 20 residences at an approximate cost of
$240,000.

If the A7C-FEC-M-Ultimate Alternative were selected, implementation of sound walls SW-063
and SW-0631 with the heights described above would abate the traffic noise impacts in the
Talega Community resulting from this Alternative consistent with FHWA/Caltrans criteria.
Implementation of the A7C-FEC-M-Ultimate Alternative would not result in any adverse
environmental noise impacts. The analysis used to determine the locations and heights of these
sound walls was based on preliminary designs for the A7C-FEC-M-Ultimate Alternative. If this

A'lternative is selected a final noise assessment will need to be prepared during final design as
discussed in Section 5.1.

For ill'ustrative‘ purposes Figure 5.2-5 presents the peak hour Leq(h) noise contours in the
analysis area with the A7C-FEC-M-Ultimate Alternative and the proposed mitigation (i.e. Sound

;v;l-li)SW-063 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure
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51.6 ALIGNMENT 7 CORRIDOR-FAR EAST CROSSOVER-MODIFIED-COMPLETE
(A7C-FEC-M)-INITIAL ALTERNATIVE

Figure 5.2-4 shows the locations of the sound walls analyzed to abate the noise at the receptors
identified to be impacted by the A7C-FEC-M-Initial Alternative in Section 4.2.2.6. The figure
shows the sound walls designed to reduce noise levels for Receptors 063a, 063b, 0631, 063m,
and 063n. Note that sound wall SW-063 was previously identified in the primary Noise
Assessment prepared for the project. At the time of preparation of the primary noise assessment
the area represented by Receptors 0631, 063m, and 063n was undeveloped. The need for Sound
wall SW-0631 was not identified in the primary noise assessment prepared for the project.

Both sound walls, SW-063 for Receptors 063a and 063b, and SW-0631 for Receptors 0631,
063m, and 063n, are not feasible unless the sound walls are located as shown in Figure 5.2-4,
outside the proposed right of way for the A7C-FEC-M -Initial Alternative. In both cases, the
receptors are elevated above the roadway. Sound walls located within the right-of-way would
not break the receptors’ line of sight to the road and provide less than 5 dB of insertion loss.
Therefore, out of right-of-way sound walls are the only feasible sound walls for these receptors.
Table 5.2-7 presents noise levels with the five sound walls heights for these out of right-of-way
sound walls. Table 5.2-8 presents the input data and results of the preliminary reasonableness
determination for each of the sound walls considered for the A7C-FEC-M -Initial Alternative.

Tables 5.2-7 and 5.2-8 show that sound wall SW-063 is reasonable for all five wall heights
analyzed. All of these sound wall heights should break the line-of-sight to a truck exhaust stack.
A 4.9m (16’) sound wall is recommended for SW-063. This wall would reduce traffic noise
levels by 5 to 10 dBA for approximately 35 residences at an approximate cost of $381,000.

Tables 5.2-7 and 5.2-8 show that sound wall SW-0631 is reasonable and feasible with heights of
3m (10°) or greater. All of these sound wall heights should break the line-of-sight to a truck
exhaust stack. A 4.9m (16’) sound wall is recommended for SW-0631. This wall would reduce
traffic noise levels by 5 to 10 dBA for approximately 20 residences at an approximate cost of
$240,000.

If the A7C-FEC-M-Initial Alternative were selected, implementation of sound walls SW-063 and
SW-0631 with the heights described above would abate the traffic noise impacts in the Talega
Community resulting from this Alternative consistent with FHWA/Cz'nltrans criteria.
Implementation of the A7C-FEC-M-Initial Alternative would not result n any adverse
environmental noise impacts. The analysis used to determine the locations and helgpts of thesg
sound walls was based on preliminary designs for the A7C-FEC-M-Initial Alternative. ;f this
Alternative is selected a final noise assessment will need to be prepared during final design as

discussed in Section 5.1.
For illustrative purposes Figure 5.2-6 presents the peak hour Leq(h) noise contours in the

analysis area with the A7C-FEC-M-Initial Alternative and the proposed n}itigation (i.g. Spund
walls SW-063 and SW-0631 constructed with heights of 4.9m (16°) at locations shown in Figure

5.2-4).
5.2 CUMULATIVE IMPACTS

As discussed in Section 4.4 there are no cumulative noise impacts in terms of FHWA/Caltrans
NEPA criteria. Therefore, no mitigation for cumulative impacts is required.
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Table 5.2-1
With Out of Right-of-Way Barrier Noise Levels for FEC-M-Ultimate Alternative

Peak Hour Noise Level and Insertion Loss With Barrier of Height
Receptor None  2.4m (8" 3m (10")  3.7m (12') | 4.3m (14') 4.9m (16')
063a 65  61(4)  60(5H 6003 59(6)  59(6)
063b 65  61(-4)  60(:5  359(6) 58(-7)  55(10)
063c 60 60 600 600 60 60O
063d 60 58(2) s8(2) S7(2  5T(H . STCH
063e sS4 34O 540 540) = 540 54 (0)
Coex 0 55 4O 4O 540) 54 (0). 54(0)
063g 54 54O >4 ©  s4¢n  s3¢h  33CD
S o063n 53 3@ B3O 530 530 B0
0631 57  S1©0 o 570 . 5TCD 57¢1) . S7TC¢hH
063§ 0 4 34O 40O 540 0 40 0 340
o6% 51 510 51O 510 51O 51(0)
0631 70 67(:3)  66(H . 65(3) 64(-6)  63(7)
Co63m 72 68(H  66(5) L 65(T) . 63(9)  62(10)
063n 67 66(2)  65(3) 63(4) | 62(5  61(6
0630 63 62(h . 612 60(:3)  59(4  S8(3)
Coe3p 61 60¢D | 60(2) 592  9¢H 8D
“o063g 8 8@ 580 8@ 580 8(CD
- 063r 54 540 4O 54000 . 540  # O
- 063s. 53 530 330 530 530 30
o3t 58 80O 8O 580 580 S8
o6 51 51O SO 5000 510 51O
063y 53 530 30 530 530 330
063w 51 510 51O 51O 510 510
063x 49 490 @ 490 @ 490 49 (0) 49 (0)
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Table 5.2-2

Preliminary Sound Wall Reasonableness Determination FEC-M-Ultimate Alternative

Sound Wall ID SW - 063 eceptors 063a & 063b ]
redicted Without Sound Wall
bsolute With Project Noise Level, Leq(h) dBA* 65
ncrease over Existing, dBA* 15
’Predicted With Sound Wall
'Wall Height 24m (8) 3m(10) 3.7m (12) 43m(14") 4.9m (16"
Insertion Loss (Noise Reduction), dBA* 4 5 6 7 10
No. Benefited Residences 35 35 35 35 35
New Highway or More than 50% of
Residenies PZedate 19787 Yes Yes Yes Yes Yes
Rea§onablc Allowance Per Benefited Ngt $37.000 $39,000 $39.000 $41,000
Residence Feasible
Estimated Cost Per Residence $5,450 $6,812 $8,174 $9,537 $10,899
easonable ? n/a Yes Yes Yes Yes
Sound Wall ID SW-063L eceptors 0631, 063m, 063n & 0630
edicted Without Sound Wall
bsolute With Project Noise Level, Leq(h) dBA* 72
ncrease over Existing, dBA* 22
edicted With Sound Wall
all Height 24m (@) 3m(10) 3.7m (12) 4.3m (14") 4.9m (16"
[nsertion Loss (Noise Reduction), dBA* 4 6 7 9 10
No. Benefited Residences 20 20 20 20 20
New Highway or More than 50% of
Rcsiden%es Pryedate 1978? Yes Yes Yes Yes No
Rca§onable Allowance Per Benefited N(?t $41,000  $41,000  $43,000 $43,000
Residence Feasible
Estimated Cost Per Residence $5,998 $7,497 $8,996 $10,496 $11,995
easonable ? n/a Yes Yes Yes Yes

* At Critical Receptor
T Assuming cost of $151 per square meter ($14 per square foot)
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Table 5.2-3
With Out of Right-of-Way Barrier Noise Levels for FEC-M-Initial Alternative
Peak Hour Noise Level and Insertion Loss With Barrier of Height
Receptor None 24m @) 3m10) 3.7m (12" 4.3m (14') 4.9m (16')
063a 63 59(4)  S8(:5)  S57(:6)  56(7) 56 (-7)
063 63 58(5)  57(6)  56(7)  55(8) = 54(-9)
063 58 57(0) 570 57(0) . 57(0)  57(0)
063d 57 56(-2)  56(2)  55(2)  55(3) = 55(3)
063 52 510 510 51(0)  51(0)  51(0)
063 52 520 520 . 52(0) 0 52(0)  S2(-D)
063g 52 51O S51¢hH 0 S1¢D 0 SIeh o SIGD
063h 51 51 51 51O 510 51O
063i 55 5500  55(0)  55(0) . S5(1) . 54(D)
063 52 52000 520 520 52(0)  52(0)
063k 49 90 90 490 . 490  49(0)
0631 68 65(3)  64(4)  63(5) . 62(:6)  61(7)
063m 69 66(4)  64(-5 | 62(7) | 61(9)  59(10)
063n 65 63(2)  62(3) = 61(4 | 60(5  59(-6)
_06% 61 60(¢1)  59¢2) = 58(3) . S57(4  56(5)
(063p - 59 | S8(CLH  57(2) | 57(2) 56(:3)  56(4)
. 063q 56 56(0) 560 . 560 . 560  55¢D
063r 52 520 . 52000 5200 52(00 . 51(0)
2063 51 51O S1L©@ ¢ S1@© o 510 510
063 . 56 56(0)  56(0) . 56(0) 60 560
063u 49 490 490 490 . 4900 490
063v. 51 500 50 : 500 @ 500 = 500
063w 49 490 490 | 490 | 490  49(0)
063x - 47 470)  47(0) 47(0)  47(0)  47(0)
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Section 5.0

Table 5.2-4

Preliminary Sound Wall Reasonableness Determination FEC-M-Initial Alternative

Sound Wall ID

SW - 063

[Receptors 063a & 063b

IPredicted Without Sound Wall

IAbsolute With Project Noise Level, Leq(h) dBA* 63

Increase over Existing, dBA* 13

Predicted With Sound Wall

Wall Height 24m(8) 3m((10) 3. 7m12) 43m(14) 4.9m (16"

Insertion Loss (Noise Reduction), dBA* 5 6 7 8 9

No. Benefited Residences 35 35 35 35 35

New Highway or More than 50% of

Residen%cs Pz,edatc 19787 Yes Yes Yes Yes Yes

Reasonable Allowance Per Benefited ¢330, ¢39000  $30,000 $39.000  $41,000

Residence

Estimated Cost Per Residence $5,450 $6,812 $8,174 $9,537 $10,899
easonable ? Yes Yes Yes Yes Yes

[Sound Wall ID SW-063L [Receptors 0631, 063m, 063n & 0630|

IPredicted Without Sound Wall

IAbsolute With Project Noise Level, Leq(h) dBA* 69

Increase over Existing, dBA* 19

{Predicted With Sound Wall

'Wall Height 24m(8) 3m10) 3.7m12) 4.3m (14") 4.9m (16

Insertion Loss (Noise Reduction), dBA* 3 5 7 8 10

No. Benefited Residences 20 20 20 20 20

New Highway or More than 50% of

Residengces Pl)"edate 1978? Yes Yes Yes Yes No

Rea§onable Allowance Per Benefited N(?t $37,000 $39,000 $39’000 $41,000

Residence Feasible

Estimated Cost Per Residence $5,998 $7,497 $8,996 $10,496 $11,995

[Reasonable ? n/a Yes Yes Yes Yes

* At Critical Receptor

1 Assuming cost of $151 per square meter ($14 per square foot)
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Table 5.2-5
With Out of Right-of-Way Barrier Noise Levels for FEC-W & A7C-FEC-M Ultimate

Alternatives

Peak Hour Noise Level and Insertion Loss With Barrier of Height
Receptor None 24m @) 3m10) 3.7m(12') 4.3m (14") 4.9m (16"
063a 66 62(4)  62(4)  61(5 - 61(5)  60(6)
063b 65 ~61(-4 60(5  59(6)  59(-6) 58 (-7)

O63%c 61 610 610 610  61(0)  61(0)
063d 61 59(2)  59(3)  58(3) = 58(3) 58 (-3)
063 55  54(0) 540 540 . 540 4O
063f 55 55¢h)  55¢h  55GD) . 55¢D) - 55CD)
063g 55 54D 54ChH . S4ChH 54D 54CDh
063h 54 530 53O S3(®) | S3(D  S3(D
063 58 57(¢D  57(D  STCLH . 57T(D)  ST(2)
063 55 550 550 55(0) . 5500 35(0)
063k 52 520 5200 @ 5200 52(0) 52 (0)
063l T2 67(-4)  66(5)  65(:6) | 64(7)  63(8)
063m 73 68(-4)  67(6)  65(-8)  63(9  62(1])
063n 69 66(3)  64(4  63(5) = 62(7)  61(8
063 64 62(2)  61(3)  60(4)  59(5)  B(-6)
063p 63  60(3)  60(3) = 59(4 | 58(4)  S8(I)
063 59 58(¢Dh)  S8(Dh . S8(D)  S8(DL)  SB(D)
063 55 54(-h  54CH 0 54¢hH 0 4CDH 0 S4CDh
L 063s 54 S53¢hH  S3¢h | S3CGhH | 53CD) . 33C¢D
L0639 600 600 . 600 600) 600
(063w 53 52(0) 52(0) 520 . 520 52(0)
063V 54 53(0) 3 | 30  S3(0)  S3(0)
063w 52 52(0) 52000 52(0) | 52(0)  52(0)
063x 50  50(0) 50000 . 50(0) 500  50(0)
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Section 5.0

Table 5.2-6

Preliminary Sound Wall Reasonableness Determination FEC-W & A7C-FEC-M

Ultimate Alternatives

Sound Wall ID SW - 063

[Receptors 063a & 063b

IPredicted Without Sound Wall

Absolute With Project Noise Level, Leq(h) dBA* 66
Increase over Existing, dBA* 16

redicted With Sound Wall .
Wall Height 24m @) 3m10) 3.7m(12") 4.3m(14") 4.9m (16"
Insertion Loss (Noise Reduction), dBA* 5 6 8
No. Benefited Residences 35 35 35
New Highway or More than 50% of
Residen%es leedate 1978? Yes Yes Yes
Rca§0nable Allowance Per Benefited $37,000 $39.000 $39,000
Residence
Estimated Cost Per Residence $5,450 $6,812 $10,899
[Reasonable ? Yes Yes Yes
Sound Wall ID SW-063L eceptors 0631, 063m, 063n & 0630]
[Predicted Without Sound Wall
Absolute With Project Noise Level, Leq(h) dBA* 73
Increase over Existing, dBA* 23
[Predicted With Sound Wall
Wall Height 24m(8) 3m10) 3.7m(12) 4.3m(14') 4.9m (16"
Insertion Loss (Noise Reduction), dBA* 5 6 11
No. Benefited Residences 20 20 20
New Highway or More than 50% of
Residenies Piedate 19787 Yes Yes No
Rea§onable Allowance Per Benefited $39,000 $41,000 $43,000
Residence
Estimated Cost Per Residence $5,998 $7,497 $11,995
[Reasonable ? Yes Yes Yes

* At Critical Receptor
+ Assuming cost of $151 per square meter ($14 per square foot)
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Section 5.0

SOCTIIP EIS/SEIR
Supplemental Noise Assessment
Table 5.2-7
With Out of Right-of-Way Barrier Noise Levels for FEC-W and A7C-FEC-M Initial
Alternatives
- Peak Hour Noise Level and Insertion Loss Wlth Barrier of Height
Receptor . None 24m@8) 3m@10) 3.7m (12) - 4.3m (14") 4.9m (16')
063 63 60(:3)  59(4  8(3)  B(S  STCH
063 63 59(4)  58(5)  57(6) . 56(7  35(F)
_063c 59 590 90 590 9O 590
063 58  57(1)  56(2)  56(2) = 56(2)  55(2)
063 52 520 200 . 520 5200 52(0)
- 063f 53 520 200 5200 520 5200
o 063g 52 520 s2¢h)  s1¢h o S1GD o SLED
~ 063h si 510 SISl 51 51O
- 063i 55 55(0) 350 S5¢DH 1 54¢DH  54CDh
063 3 30 30 3O 3O 330
063k 50 500  S0©0 0@  S0©@ 5000
0631 68 65(3)  64(-5 | 63(6) . 62(7) . 61(])
~ 063m 70 66(4)  64(6) 63(-7) | 61(-9)  60(-10)
- 063n. 65  63(2)  62(3) _ 61(4  60(6)  SICT)
_0630 61 60(-1)  59(2)  58(:3) | ST(A) 5603
063p 9 58(2)  57(2 . 57(3) . 56(3) . S(4
063q 36 56(0) 560 560 . 56(DH  55¢D)
063r 2 5200 520 520 . 52(0) 510
03 51 510 S1@  S1@ | S1©@) 51O
063t 57 57(0)  57(0) 57 (0) 570) 570
063u 50  50(0) 50 (0) 50 (0) 50 (0) 50 (0)
_063v st 510 51 Sl SL©® 510
063w 50 500 500 | 500 500 500
063x 48 48 (0) 48 (0) 48 (0) 48 (0) 48 (0)
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Section 5.0

Table 5.2-8

Preliminary Sound Wall Reasonableness Determination FEC-W and A7C-FEC-M

Initial Alternatives

Sound Wall ID SW - 063

[Receptors 063a & 063b

IPredicted Without Sound Wall

Absolute With Project Noise Level, Leq(h) dBA* 63
Increase over Existing, dBA* 13

redicted With Sound Wall

all Height 24m (8) 3m10) 3.7m(12") 4.3m (14') 4.9m (16"
Insertion Loss (Noise Reduction), dBA* 4 5 6 6 8
No. Benefited Residences 35 35 35 35 35
New Highway or More than 50% of
Residences Predate 19787 Yes Yes Yes Yes Yes
;ea§onable Allowance Per Benefited th $37.000 $39,000 $39,000 $39,000

esidence Feasible
Estimated Cost Per Residence $5,450 $6,812 $8.174 $9,537 $10,899

easonable ? n/a Yes Yes Yes Yes
Sound Wall ID SW-063L eceptors 0631, 063m, 063n & 0630]
[Predicted Without Sound Wall
Absolute With Project Noise Level, Leq(h) dBA* 70
[ncrease over Existing, dBA* 20

edicted With Sound Wall

'Wall Height 24m (8) 3m(10) 3.7m(12") 43m(14') 4.9m (16
[nsertion Loss (Noise Reduction), dBA* 4 6 9 9 10
No. Benefited Residences 20 20 20 20 20
New Highway or More than 50% of
Residenies leedate 19787 Yes Yes Yes Yes No
Rea§onable Allowance Per Benefited N(_)t $41000 $43,000  $43,000 $43.000
Residence Feasible
Estimated Cost Per Residence $5,998 $7497  $8,996 $10,496 $11,995
Reasonable ? n/a Yes Yes Yes Yes

* At Critical Receptor
T Assuming cost of $151 per square meter ($14 per square foot)
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SECTION 6.0
CEQA SIGNIFICANCE

This Section examines the impacts of the South Orange County Transportation Infrastructure
Improvement Project (SOCTIIP) alternatives in terms of California Environmental Quality Act
(CEQA) criteria. As discussed in Section 1.0, there are different criteria for assessing project
related noise impacts in terms of CEQA and the National Environmental Policy Act (NEPA).
The Federal Highway Administration’s (FHWA’s) NEPA noise criteria are in terms of peak hour
Leq. The noise impacts of the SOCTIIP alternatives were evaluated using the NEPA criteria in
Section 5.0.

The CEQA noise criteria are in terms of local municipalities’ defined noise standards. The
County of Orange and the cities in the SOCTIIP study area have established noise standards that
are in terms of the Community Noise Equivalent Level (CNEL) measurement. The potential
noise impacts of the Far East Corridor-Modified (FEC-M), Far East Corridor-West (FEC-W) and
Alignment 7-Far East Crossover-Modified (A7C-FEC-M) SOCTIIP alternatives on the Talega
Community in terms of CNEL are discussed in this Section.

The existing environment in terms of CNEL is discussed in Section 6.1. Section 6.2 presents the
CEQA significance thresholds for noise impacts based on the local jurisdictions’ noise standards.
The potential noise impacts to the Talega Community along the three SOCTIIP build alternatives
are assessed in Section 6.3. Cumulative noise impacts are discussed in Section 6.4. Section 6.5
provides the mitigation for the identified significant adverse noise impacts of the SOCTIIP
alternatives.

CEQA requires that each significant impact be identified in the Environmental Impact Report
(EIR) (Public Resources Code Section 21082.2). In this Section, references to significant
adverse impacts of the SOCTIIP alternatives related to noise impacts are made to fulfill the
requirements of CEQA. No representation as to significance made in this Section represents an
assessment of the magnitude of such an impact under the requirements of federal law. Under
NEPA, no determination need be made for each environmental effect. The Council on
Environmental Quality (CEQ) regulations implementing NEPA state that “significantly” as used
in NEPA requires consideration of both the context and the severity/intensity of the impacts of a
project. The CEQ regulations recognize that the significance of an action must be analyzed in
several contexts such as the society as a whole, the affected region, the affected interests and the
jocality. Significance varies with the setting of the proposed action (40 CFR Section 1508.27).

6.1 EXISTING ENVIRONMENT

For the receptors in the study area, the existing CNEL levels were assumed to be the same as the
measured Leq levels presented in Section 4.0. This is a worst-case assumption because CNEL
noise levels are typically a few dB higher than the average daytime noise level§ tha}t the
measured Leq levels in Section 4 represent. Therefore, this assumption will result in shghtly
lower CNEL levels than actual levels in the areas along the alignments of the corridor
alternatives. Because the significance threshold, discussed below, is in terms of an increase in
noise increase over existing conditions, assuming a lower existing condition (that is, a ]oyver
CNEL value) will result in a greater increase in noise when comparing future with project
conditions to existing noise levels. As discussed later in this Section, the existing CNEL levels
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estimated for these receptors were used as an estimate for the future no-project CNEL noise
levels at these receptors.

6.2 CEQA THRESHOLDS OF SIGNIFICANCE

The thresholds used for assessing the significance of short and long term noise impacts
associated with the SOCTIIP alternatives, consistent with the requirements of CEQA, are
described in the following sections.

62.1 LONG TERM, PERMANENT THRESHOLDS UNDER CEQA

In terms of local municipalities' CNEL standards, the criteria for determining impacts are based
on the noise level increase caused by a project in combination with the resulting absolute noise
level. An impact occurs if a project results in a substantial noise increase and the with project
noise level exceeds a local municipality’s CNEL standards, as explained in detail below.

To cause a significant adverse impact, a project alternative must first cause a substantial increase
in future CNEL levels at a sensitive receptor. In community noise assessment, changes in noise
levels greater than three dB are often identified as substantial. Changes less than one dB will not
be discernible to local residents. In the range of one to three dB, residents who are very sensitive
to noise may perceive a slight change in noise levels. There is no scientific evidence available to
support the use of three dB as the threshold. In laboratory testing situations, humans are able to
detect noise level changes of slightly less than one dB. However, in a community noise
situation, noise exposures are over a long period and changes in noise levels occur over years,
rather than the immediate comparison made in a laboratory situation. Therefore, the level at
which changes in community noise levels become discernible is likely to be some value greater
than one dB, and three dB appears to be appropriate for most people.

A project alternative that causes a noise level increase of 3 dB or more is considered to result in a
substantial noise increase. The increase in noise level caused by the project alternative is the
difference in the future noise level with the project alternative and the future noise level without
the project alternative. The increase in future noise levels with a project alternative, compared to
existing conditions, is a result of both the project alternative and overall growth in the region. If
the noise level increase over existing conditions is greater than 3 dB and the project alternative
causes more than 1 dB of this increase, that project alternative is considered to result in a
substantial combined noise increase. If either increase is realized, a second condition must occur
for a significant adverse noise impact to result from the project alternative.

The second condition that must occur for an impact to be considered significant and adverse in
terms of the local municipalities' CNEL standards is that the increase results in a future noise
level which exceeds the local municipalities’ CNEL standard. All the municipalities in south
Orange County have established an exterior residential CNEL standard of 65 CNEL. The
County does not have an applicable noise standard relating to parks. However, all the Cities in
the study area have established a 65 CNEL noise standard for parks. In some Cities, the park
standard is only applicable at picnic areas and in others it is applicable at picnic areas,
playgrounds and areas of frequent human activity. For this analysis, the broader scope of the
standard was assumed and noise levels were evaluated at potentially impacted park picnic areas,
playgrounds and areas of frequent human activity.
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Analysis of impacts in terms of local municipalities' CNEL standards is applicable to areas along
new roads constructed by the SOCTIIP alternatives and along existing roads that would be
modified by the SOCTIIP alternatives (i.e. addition of lanes). It is also applicable to roads that
would not be physically modified by the SOCTIIP alternatives but on which traffic volumes
would change as a result of the SOCTIIP alternatives.

6.3 POTENTIAL NOISE IMPACTS

As discussed in Section 6.2.2, long-term significant adverse noise impacts occur when a project
causes a substantial noise increase and the resulting noise level is in excess of the local
municipality’s noise standard. The applicable noise standard for the SOCTIIP alternatives is the
65 CNEL threshold for residential uses. This standard is also applicable to parks. The following
Sections analyze the potential noise impacts in the Talega Community along the Far East
Corridor-Modified (FEC-M), Far East Corridor-West (FEC-W) and Alignment 7-Far East
Crossover-Modified (A7C-FEC-M) SOCTIIP alternatives. CNEL noise levels are assessed at
the residential and park receptors previously discussed and analyzed in Sections 3.0, 4.0 and 5.0
and as shown in Figure 3.3-1. Absolute noise levels and noise level increases were calculated for
each of these receptors, as provided in Section 6.3.1.

These calculated CNEL noise levels are based on ADT volumes presented in the traffic study
prepared for the SOCTIIP alternatives. In the traffic study, traffic volumes with the project
alternatives were calculated for four scenarios. These scenarios were two variations of the
background road network, two levels of development on the Rancho Mission Viejo (RMV), and
with and without tolls for all the Orange County toll roads. Section 2.0 of the traffic study
provides a detailed description of these scenarios. For the assessment of long term, operations
noise impacts along the alignments of the SOCTIIP build alternatives, the analysis in Section
6.3.1 represents a worst case. The traffic scenario that generates the highest with project
alternative noise levels was used to calculate the with project noise levels.

63.1 IMPACTS ALONG ALIGNMENTS OF THE SOCTIIP ALTERNATIVES

Tables 6.3-1 and 6.3-2 provide CNEL noise levels at the residential and park receptors presented
in Section 3.3.1 and Figure 3.3-1, for the three SOCTIIP build alternatives analyzed in this study.
For each project alternative analyzed in this supplement, the existing CNEL noise level and
future no project noise level for each receptor analyzed are provided. The existing noise levels
were determined as discussed in Section 6.1. The future no project CNEL level was assumed not
to change from existing conditions, which is a worst-case assumption. At many receptors, traffic
volumes and other noise producing activities will increase in future years, likely resulting in
somewhat higher CNEL noise levels at these receptors. As a result, by assuming that the future
noise levels at these receptors are the same as the existing noise levels result in a lower than
actual future no project CNEL level prediction. Because the significance threshold is in terms of
the increases in noise levels caused by project alternatives, this will tend to result in an over
estimate of with project impacts, which is worst case analysis.

The with project CNEL noise levels in Tables 6.3-1 and 6.3-2 were calculated based on the peak
hour Leq(h) noise levels in Section 4.0 and the projected ADTs for the project alternatives from
the traffic study. The difference between the CNEL and Leq(h) for a road segment was
calculated based on the traffic volume used in calculating the peak hour Leq(h) noise level and
the ADT projected for the nearest road segment. This difference was applied to the modeled
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peak hour Leq(h) noise level to generate the CNEL noise level at each receptor. For each
alternative, between two and four traffic scenarios were modeled. The with project noise levels
in Tables 6.3-1 and 6.3-2 are the highest noise level values for any of the traffic scenarios
modeled for these alternatives. In general, there was not a substantial difference in the future,
with project noise levels under the different traffic scenarios. Using the highest noise levels for
any of the traffic scenarios analyzed results in the greatest identification of noise impacts and a
worst case representation of future with project noise impacts.

For each project alternative, the increase in noise levels over existing conditions and the increase
due to the project alternative are shown in Tables 6.3-1 and 6.3-2. This allows for comparison of
these increases in noise levels to the identified significance thresholds. The changes in noise
levels between existing conditions and future with project conditions were calculated using
tenths of a decibel and then rounded to whole decibels. Therefore, the increases shown in these
tables may not add or subtract exactly due to this rounding.

Table 6.3-1 provides the future with project CNEL noise levels for the Far East Corridor-
Modified (FEC-M), Far East Corridor -West (FEC-W), and Alignment 7 Corridor-Far East
Crossover-Modified (A7C-FEC-M)-Ultimate Alternatives. Table 6.3-2 provides the future with
project CNEL noise levels for the initial configurations of these Refined Alternatives. The data
in these tables are discussed by Alternative in the following Sections.

6.3.1.1 FEC-M-Ultimate and Initial Alternatives

Table 6.3-1 shows that the FEC-M-Ultimate Alternative is projected to significantly impact two
of the 55 analyzed receptors, which represent approximately 10 residences (Receptors 0631 and
063m). The FEC-M-Ultimate Alternative would result in a substantial noise increase at both
these receptors, compared to the future no project noise levels. Mitigation is required for these
two receptors under the FEC-M-Ultimate Alternative.

Table 6.3-1 shows that at several receptors, the noise levels with the project are projected to be
lower than the existing and future no project noise levels. The future with project noise levels
include only noise generated by the FEC-M-Ultimate Alternative. The existing and future CNEL
levels without the project were estimated from noise measurements. These measurements
include all noise sources in the area. Therefore, Table 6.3-1 shows that the noise levels
generated by traffic under the FEC-M-Ultimate Alternative would be less than the existing noise
level. However, this does not mean that the traffic would be inaudible at these locations at all
times. At some times, other noise sources would mask the traffic noise from the corridor and,
therefore, the traffic noise under the FEC-M-Ultimate Alternative would be inaudible or
indistinguishable. At other times, these other noise sources would not be present or would be
low enough that the corridor traffic noise would be discernable.

Table 6.3-2 shows the FEC-M-Initial Alternative would result in similar noise impacts as the
FEC-M-Ultimate Alternative. Under the FEC-M-Initial Alternative, the same two receptors
(0631 and 063m) would be significantly impacted and mitigation is required.

For illustrative purposes Figure 6.3-1 presents the traffic noise CNEL contours in the analysis
area with the FEC-M-Ultimate Alternative without any mitigation. Figure 6.3-4 presents the
traffic noise CNEL contours in the analysis area with the FEC-M-Initial Alternative without any
mitigation.

November 18, 2004 72



SOCTIIP EIS/SEIR Section 6.0
Supplemental Noise Assessment

6.3.1.2 FEC-W-Ultimate and Initial Alternatives

Table 6.3-1 shows that the FEC-W-Ultimate Alternative is projected to significantly impact two
of the 55 analyzed receptors, which represent approximately 10 residences (Receptors 0631 and
063m). The FEC-W-Ultimate Alternative would result in a substantial noise increase at both
these receptors, compared to the future no project noise levels. Mitigation is required for these
two receptors under the FEC-W-Ultimate Alternative.

Table 6.3-1 shows that at several receptors, the noise levels with the project are projected to be
Jower than the existing and future no project noise levels. The future with project noise levels
include only noise generated by the FEC-W-Ultimate Alternative. The existing and future
CNEL levels without the project were estimated from noise measurements. These measurements
include all noise sources in the area. Therefore, Table 6.3-1 shows that the noise levels
generated by traffic under the FEC-W-Ultimate Alternative would be less than the existing noise
level. However, this does not mean that the traffic would be inaudible at these locations at all
times. At some times, other noise sources would mask the traffic noise from the corridor and,
therefore, the traffic noise under the FEC-W-Ultimate Alternative would be inaudible or
indistinguishable. At other times, these other noise sources would not be present or would be
low enough that the corridor traffic noise would be discernable.

Table 6.3-2 shows the FEC-W-Initial Alternative would result in similar noise impacts as the
FEC-M-Ultimate Alternative. Under the FEC-W-Initial Alternative, the same two receptors
(0631 and 063m) would be significantly impacted and mitigation is required.

For illustrative purposes Figure 6.3-2 presents the traffic noise CNEL contours in the analysis
area with the FEC-W-Ultimate Alternative without any mitigation. Figure 6.3-5 presents the
traffic noise CNEL contours in the analysis area with the FEC-W-Initial Alternative without any
mitigation.

6.3.1.3 A7C-FEC-M-Ultimate and Initial Alternatives

Table 6.3-1 shows that the A7C-FEC-M-Ultimate Alternative is projected to significantly impact
two of the 55 analyzed receptors, which represent approximately 10 residences (Receptors 0631
and 063m). The A7C-FEC-M-Ultimate Alternative would result in a substantial noise increase
at both these receptors, compared to the future no project noise levels. Mitigation is required for
these two receptors under the A7C-FEC-M-Ultimate Alternative.

Table 6.3-1 shows that at several receptors, the noise levels with the project are projected to be
lower than the existing and future no project noise levels. The future with project noise levels
include only noise generated by the A7C-FEC-M-Ultimate Alternative. The existing and future
CNEL levels without the project were estimated from noise measurements. These measurements
include all noise sources in the area. Therefore, Table 6.3-1 shows that the noise levels
generated by traffic under the A7C-FEC-M-Ultimate Alternative would be less than the existing
noise level. However, this does not mean that the traffic would be inaudible at these locations at
all times. At some times, other noise sources would mask the traffic noise from the corridor and,
therefore, the traffic noise under the A7C-FEC-M-Ultimate Alternative would be inaudible or
indistinguishable. At other times, these other noise sources would not be present or would be
Jow enough that the corridor traffic noise would be discernable.
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Table 6.3-2 shows the A7C-FEC-M-Initial Alternative would result in similar noise impacts as
the FEC-M-Ultimate Alternative. Under the A7C-FEC-M-Initial Alternative, the same two
receptors (0631 and 063m) would be significantly impacted and mitigation is required.

For illustrative purposes Figure 6.3-3 presents the traffic noise CNEL contours in the analysis
area with the A7C-FEC-M-Ultimate Alternative without any mitigation. Figure 6.3-6 presents
the traffic noise CNEL contours in the analysis area with the A7C-FEC-M-Initial Alternative
without any mitigation.

63.2 IMPACTS ALONG ROADS NOT PHYSICALLED ALTERED BY ALTERNATIVES

Noise level changes along roads that would not be physically modified were assessed in the
primary Noise Assessment prepared for the project. The only arterial roadway not in the newly
developed areas in the Talega Community is Avenida Talega. None of the SOCTIIP
Alternatives is projected result substantial traffic increase (i.e. increase CNEL levels by 1 dB or
more) along Avenida Talega. While future traffic noise levels are projected to increase
substantially over existing conditions, this is due to the planned development in the area. These
homes have been developed in compliance with the City of San Clemente standards taking into
account the future traffic conditions. Therefore, development of any of the SOCTIIP alternatives
will not result in a significant noise impact along any roads not physically modified by the
project in the areas of the Talega Community developed since the preparation of the primary
Noise Assessment

6.4 CUMULATIVE NOISE IMPACTS

Cumulative impacts are impacts that are a result of the proposed project and other actions in the
same study area. For this analysis, cumulative noise impacts are those impacts that occur when
the proposed SOCTIIP project is analyzed with the traffic scenarios that assume buildout of the
MPAH., and other reasonably foreseeable projects. This includes three traffic scenarios, with
RMYV developed with 14,000 dus, RMV developed with 21,000 dus, and with RMV developed
with 21,000 dus and all of the toll roads in Orange County operating toll-free (the first two
scenarios assume the toll roads operating under existing conditions). As discussed in Section
6.3.1, the analysis of impacts along the alignments of the SOCTIIP build alternatives is for the
worst-case traffic scenario. Therefore, the analysis presented in Section 6.3.1 represents both
cumulative and project specific impacts.

64.1 IMPACTS ALONG THE ALIGNMENTS OF THE SOCTIIP BUILD ALTERNATIVES

As discussed in Section 6.3.1, the analysis of impacts along the alignments of the SOCTIIP build
alternatives is for the worst-case traffic scenario and the analysis in Section 6.3.1 is for both
cumulative and project impacts. Therefore, no additional analysis is presented in this Section.
Section 6.3.1 shows that there would be significant noise impacts along the SOCTIIP Build
Alternatives analyzed. All of these impacts are due to the project. Mitigation is required for all
of the impacts.
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6.5 NOISE MITIGATION

65.1 MITIGATION ALONG THE ALIGNMENTS OF THE SOCTIP BUILD
ALTERNATIVES

The analysis in Section 6.3.1 indicates that all three of 11 the build alternatives assessed in this
report result in significant adverse noise impacts at one or more receptors. As discussed in
Section 5.2, the only practical way to mitigate outdoor traffic noise levels is through the
construction of noise barriers. Section 5.2 presented the noise barriers required to meet the
FHWA noise criteria. In all cases, the walls required to meet the FHWA noise criteria would
also mitigate the CNEL noise impacts along the alignments of the SOCTIIP build alternatives
identified in Section 6.3. 1. Tables 6.5-1 through 6.5-6 present the future with project noise
CNEL levels with the five wall heights analyzed in Section 5.2. For each receptor, the noise
level with the wall height recommended in Section 5.2 is shown in bold. These tables are
discussed by Alternative in the following Sections.

6.5.1.1 Mitigation for FEC-M-Ultimate Alternative

Table 6.5-1 shows the CNEL noise levels at the receptors impacted by the FEC-M-Ultimate
Alternative as discussed in Section 6.3.1.1 and shown in Table 6.3-1 with the same five noise
barrier heights assessed in Section 5.2. The CNEL noise level with the barrier heights
recommended for this Alternative in Section 5.1.1.1 are shown in bold.

Table 6.5-1 shows that, for Receptors 0631 and 063m, the recommended barrier would reduce the
CNEL noise level to below 65 CNEL, mitigating this adverse impact of the FEC-M-Ultimate
Alternative to below a level of significance.

With the sound walls required to abate traffic noise per the FHWA criteria, the noise impacts
identified in Section 6.3.1.1 for the FEC-M-Ultimate Alternative would be mitigated to below a
level of significance as shown in Table 6.5-1.

For illustrative purposes Figure 6.5-1 presents the traffic noise CNEL contours in the analysis
area with the FEC-M-Ultimate Alternative and the proposed mitigation (i.e. Sound walls SW-
063 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-1).

6.5.1.2 Mitigation for FEC-M-Initial Alternative

Table 6.5-2 shows the CNEL noise levels at the receptors impacted by the FEC-M-Initial
Alternative as discussed in Section 6.3.1.1 and shown in Table 6.3-2 with the same five noise
barrier heights assessed in Section 5.2. The CNEL noise level with the barrier heights
recommended for this Alternative in Section 5.1.1.2 are shown in bold.

Table 6.5-2 shows that, for Receptors 0631 and 063m, the recommended barrier would reduce the
CNEL noise level to below 65 CNEL, mitigating this adverse impact of the FEC-M-Initial
Alternative to below a level of significance.

With the sound walls required to abate traffic noise per the FHWA criteria, the noise impacts
identified in Section 6.3.1.1 for the FEC-M-Initial Alternative would be mitigated to below a
level of significance as shown in Table 6.5-2.
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For illustrative purposes Figure 6.5-2 presents the traffic noise CNEL contours in the analysis
area with the FEC-M-Ultimate Alternative and the proposed mitigation (i.e. Sound walls SW-
063 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-1).

6.5.1.3 Mitigation for FEC-W-Ultimate Alternative

Table 6.5-3 shows the CNEL noise levels at the receptors impacted by the FEC-W-Ultimate
Alternative as discussed in Section 6.3.1.2 and shown in Table 6.3-1 with the same five noise
barrier heights assessed in Section 5.2. The CNEL noise level with the barrier heights
recommended for this Alternative in Section 5.1.1.3 are shown in bold.

Table 6.5-3 shows that, for Receptors 0631 and 063m, the recommended barrier would reduce the
CNEL noise level to below 65 CNEL, mitigating this adverse impact of the FEC-W-Ultimate
Alternative to below a level of significance.

With the sound walls required to abate traffic noise per the FHWA criteria, the noise impacts
identified in Section 6.3.1.2 for the FEC-W-Ultimate Alternative would be mitigated to below a
level of significance as shown in Table 6.5-3.

For illustrative purposes Figure 6.5-3 presents the traffic noise CNEL contours in the analysis
area with the FEC-W-Ultimate Alternative and the proposed mitigation (i.e. Sound walls SW-
063 and SW-063I constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-4).

6.5.1.4 Mitigation for FEC-W-Initial Alternative

‘Table 6.5-4 shows the CNEL noise levels at the receptors impacted by the FEC-W-Initial
Alternative as discussed in Section 6.3.1.4 and shown in Table 6.3-2 with the same five noise
barrier heights assessed in Section 5.2. The CNEL noise level with the barrier heights
recommended for this Alternative in Section 5.1.1.4 are shown in bold.

Table 6.5-4 shows that, for Receptors 0631 and 063m, the recommended barrier would reduce the
CNEL noise level to below 65 CNEL, mitigating this adverse impact of the FEC-W-Initial
Alternative to below a level of significance.

With the sound walls required to abate traffic noise per the FHWA criteria, the noise impacts
identified in Section 6.3.1.2 for the FEC-W-Initial Alternative would be mitigated to below a
level of significance as shown in Table 6.5-4

For illustrative purposes Figure 6.5-4 presents the traffic noise CNEL contours in the analysis
area with the FEC-W-Ultimate Alternative and the proposed mitigation (i.e. Sound walls SW-
063 and SW-0631 constructed with heights of 4.9m (16°) at locations shown in Figure 5.2-4).

6.5.1.5 Mitigation for A7C-FEC-M-Ultimate Alternative

Table 6.5-5 shows the CNEL noise levels at the receptors impacted by the A7C-FEC-M-Ultimate
Alternative as discussed in Section 6.3.1.3 and shown in Table 6.3-1 with the same five noise
barrier heights assessed in Section 5.2. The CNEL noise level with the barrier heights
recommended for this Alternative in Section 5.1.1.5 are shown in bold.

Table 6.5-5 shows that, for Receptors 0631 and 063m, the recommended barrier would reduce the
CNEL noise level to below 65 CNEL, mitigating this adverse impact of the A7C-FEC-M-
Ultimate Alternative to below a level of significance.
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With the sound walls required to abate traffic noise per the FHWA criteria, the noise impacts
identified in Section 6.3.1.3 for the A7C-FEC-M-Ultimate Alternative would be mitigated to
below a level of significance as shown in Table 6.5-5.

For illustrative purposes Figure 6.5-5 presents the traffic noise CNEL contours in the analysis
area with the A7C-FEC-M-Ultimate Alternative and the proposed mitigation (i.e. Sound walls
SW-063 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-
4).

6.5.1.6 Mitigation for A7C-FEC-M-Initial Alternative

Table 6.5-6 shows the CNEL noise levels at the receptors impacted by the A7C-FEC-M-Initial
Alternative as discussed in Section 6.3.1.3 and shown in Table 6.3-2 with the same five noise
barrier heights assessed in Section 5.2. The CNEL noise level with the barrier heights
recommended for this Alternative in Section 5.1.1.6 are shown in bold.

Table 6.5-6 shows that, for Receptors 0631 and 063m, the recommended barrier would reduce the
CNEL noise level to below 65 CNEL, mitigating this adverse impact of the A7C-FEC-M-Initial
Alternative to below a level of significance.

With the sound walls required to abate traffic noise per the FHWA criteria, the noise impacts
identified in Section 6.3.1.5 for the A7C-FEC-M-Initial Alternative would be mitigated to below
a level of significance as shown in Table 6.5-6.

For illustrative purposes Figure 6.5-6 presents the traffic noise CNEL contours in the analysis
area with the A7C-FEC-M-Ultimate Alternative and the proposed mitigation (i.e. Sound walls
SW-063 and SW-0631 constructed with heights of 4.9m (16’) at locations shown in Figure 5.2-
4).

6.5.1.7 Level of Significance of Long Term Permanent Impacts. After Mitigation

All the significant adverse noise impacts along all the SOCTIIP build alternatives in the Talega
Community would be mitigated to below a level of significance with the implementation of the
mitigation measures discussed above.

6 5.2 CUMULATIVE IMPACT MITIGATION

6.5.2.1 Mitigation Along SOCTIIP Alternative Alignments

As discussed in Section 6.4, the analysis of impacts along the alignments of the SOCTIIP bu_ild
alternatives is for the worst case traffic scenario. Therefore, the mitigation measures in Section
6.5.1 are for both cumulative and project related long term noise impacts. This analysis shows
that the sound walls required to meet the FHWA noise criteria would mitigate si.gniﬁcgnt ?dverse
noise impacts to below a level of significance. Therfore, all substantiz'il'cumulatlve noise impacts
along the alignments of the SOCTIIP build alternatives would be mitigated to below a level of

significance.
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6.5.2.2 Level of Significance of Cumulative Impacts, After Mitigation

All significant cumulative noise impacts along all the SOCTIIP build alternatives are mitigated
to below a level of significance with the implementation of the mitigation measures discussed
above.
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Table 6.3-1
CNEL Noise Levels and Changes Along Refined Corridor Alternatives With

Ultimate Configuration

=R FEC-M FEC-W A7C-FEC-M

8 &5 23 a8 o o
[=¥ o I , R -7} & ] B4 ]
& <7 ) q <4aa O 4 g6 O eI < -¥
TO1 45 45 34 -11  -11 44 -1 -1 43 2 -2
TO2 45 45 34  -11  -11 42 -3 3 42 -3 -3
TO3 45 45 34 -11  -11 42 3 3 42 -3 -3
TO4 = 45 - 45 35  -10 -10 43 -2 -2 42 -3 3
TOS 45 45 41 -4 -4 52 7 7 51 6 6
TO6 . 45 = 45 40 -6 -6 51 6 6 50 5 5
TO7 45 45 37 -8 -8 48 3 3 48 3 3
TO8 = 45 45 37 -8 -8 45 -1 -1 44 -1 -1
TO9 = 45 45 39 -6 6 52 7 7 51 6 6
TIO 45 = 45 37 -8 -8 52 7 7 51 6 6
Til @ 45 45 37 9 9 - 47 2 2 47 2 2
Ti2 = 45 45 38 -7 747 2 2 47 2 2
T13 | 45 45 38 -7 -7 46 1 1 46 ] ]
T4 | 45 45 35 -10 -10 | 41 -4 -4 41 -4 -4
T15 | 45 45 39 -6 -6 44 -1 -1 44 -1 -1
Ti6 = 45 @ 45 35 -10 -10 43 ) 2 42 -3 -3
T17 . 45 45 35 -10 -10 . 43 2 2 42 3 -3
Ti8 | 45 45 36 9 -9 . 45 0 0 4 - -1
T19 | 45 45 33 -12 12 42 -4 -4 41 -4 -4
T20 @ 45 . 45 35 -10 -10 | 45 0 0 44 -1 -1
T21 | 45 . 45 3 -10 -10 @ 45 0 0 | 45 -1 -1
T22 45 | 45 32 -13  -13 40 -5 -5 39 -6 -6
T23 = 45 45 31 -14  -14 40 -6 -6 -6 -6
T24 = 45 45 31 -14  -14 | 40 -5 -5
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063 50 50 56 6 6 57T 7 1 . 56 6 6
0634 50 50 55 5 5 57 7 7 !5 6 6
063 50 50 50 -1 -1 0 0 0 50 0 0
063 50 - 50 0 o0 0 51 1 1 50 0 0
063g, 50 ~ S0 s o0 o0 st 1 1 5 0 0
063 S0 50 49 -1 -1 49 -1 -1 ;49 -1 -
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Table 6.3-1

CNEL Noise Levels and Changes Along Refined Corridor Alternatives With

Ultimate Configuration

d 3 FEC-M FEC-W A7C-FEC-M
g  z gy '
. 9 158 2 & &
*g. %o 2 § - ‘3 %‘5 - ﬁ %3 - “3 %3
& 53] = B @) < < A &) < < B @] <4 < B
0631 50 50 53 3 3 54 4 53 3 3
063j 50 1 50 50 O 0 | sl 1 1 50 0 0 |
063k | 50 50 47 -3 -3 48 -2 2 48 -3 -3
0631 50 50 66 16 16 67 17 17 67 17 17
063m: S0 50 67 17 17 68 18 18 68 18 18
063n S0 | SO | 63 13 13 | 64 14 14 64 14 14
0630 S0 | 50 | 59 9 9 60 10 10! 59 9 9
063p | 50 50 57 7 7 58 8 8 58 8 8
063q : 50 50 54 4 4 55 5 5 54 4 4
063r 50 50 50 0 0 51 1 1 50 0 0
063s 50 50 49 -1 -1 50 0 0 49 -1 -1
063t 50 50 54 4 4 55 5 5 55 5 5
063u | 50 50 47 -3 -3 48 -2 -2 48 -2 -2
063v i 50 50 48 -2 -2 49 -1 -1 49 -1 -1
063w | 50 50 47 -3 -3 48 2 -2 47 -3 -3
063x i 50 50 45 -5 -5 46 -4 -4 46 -5 -5
070b | 45 45 38 -7 -7 40 -5 -5 40 -5 -5
070c | 45 45 45 0 0 47 2 2 46 1 1
070d | 45 45 43 -3 -3 46 1 1 45 0 0
070e | 45 45 43 2 -2 46 1 1 45 0 0
070f | 45 45 44 -1 -1 46 1 1 46 1 1

Bold cells indicate receptors projected to expetience a substantial noise increase and noise levels over the 65 CNEL

standard

Differences may not be exact due to rounding.
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Table 6.3-2
CNEL Noise Levels and Changes Along Refined Corridor Alternatives With Initial
Configuration
: 3 FEC-M FEC-W A7C-FEC-M
g z Bs&
O Z£9 oo a0 50

§ go | % ?, o % S 3] ) ‘E S © - :'E % k3]
[~ W o St 8- %) .- @ o

P % £S5 2 % Az B & &% 2 & &%
= B oEmE O a4 <« Q a4 g8 O a4 _ <A
TOl 45 45 34  -11 -11 44 -] 1 44 -] -1
TO2 45 45 34 11 -11 43 2 2 42 3 -3
TO3 45 45 34  -11  -11 43 =2 2 0 42 3 -3
TO4 © 45 45 35 -10 -10 43 2 2 43 2 2
TOS 45 45 41 -4 -4 52 17 7 52 7 7
TO6 45 45 40 -5 -5 = 5] 6 6 5l 6 6
TO7 45 45 37 -8 -8 49 4 4 | 48 3 3
TO8 45 . 45 37 -8 -8 45 0 0 44 -1 -1
TO9 | 45 45 39 -6 -6 52 7 7 52 7 7
TIO 45 45 37 -8 -8 52 7 7 1 52 7 7
Til 45 . 45 37 -8 -8 48 3 3 47 2 2
T2 45 ' 45 38 -7 -7 48 3 3 47 2 2
TI3 45 45 38 -7 -7 47 2 2 46 1 1
Ti4 45 45 35 -10 -10 42 -3 -3 41 -4 4
TI5 45 45 39 -6 -6 45 0 0 . 44 -1 -1
Ti6 45 45 35 -10 -10 43 -2 -2 43 2 -2
T17 | 45 45 35 -10 -10 43 -2 -2 . 43 -2 2
TI8 @ 45 45 36 -9 -9 45 0 0 | 45 0 0
"T19 45 45 | 33  -12 -12 42 3 3 41 -4 -4
T20 @ 45 45 36 -10 -10 =@ 45 0 0 | 45 0 0
T21 45 | 45 36 9 -9 46 1 1 45 0 0
T22 . 45 | 45 32 -13 -13 40 -5 -5 40 -5 -5
T23 0 45 45 31 -14 -14 40 -5 -5 39 6 -6
"T24 | 45 45 31 -14 -14 41 -4 -4 40 -5 -5
"T25 0 45 45 31 -14 -14 41 4 4 4 -5 -5
"T26 45 45 31 -14 -14 40 -5 -5 | 40 -5 -5
'063a. S0 50 61 11 11 61 11 11 61 11 1]
063 | 50 + 50 61 11 11 61 11 11 61 11 1l
063 50 s0 56 6 6 57 7 71 571 7 7.
063d | 50 50 | 56 6 6 56 6 6 | 56 6 6
063 50 50 50 0 0 51 11 .5 0 0
063g 50 50 50 0 0 50 0 0 |5 0 0
063h| SO SO 49 -1 -1 49 -l -1 [ 49 -1 -1
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Table 6.3-2
CNEL Noise Levels and Changes Along Refined Corridor Alternatives With Initial
Configuration '
| S 4 FEC-M FEC-W A7C-FEC-M
= % % g 80 o0 80 :
t r 52 $ 23 £ 2y : 3y
3 = = - 2 @ - =2 @ P 2 @3
- <2 <73 Q < < A Q < < A & < <46 1
0631 | 50 50 54 4 4 54 4 4 53 3 3
(063j SO 50  s0 o o0 51 1 1 51 1 1
063k . 50 50 47 -3 -3 49 -1 -1 48 -2 2
0631 | S50 50 66 16 16 67 17 17 67 17 17
063m : 50 50 68 18 18 68 18 18 68 18 18
- 063n . 50 50 64 14 14 64 14 14 64 14 14
0630 50 50 59 9 9 59 9 9 59 9 9
- 063p . 50 50 58 8 8 58 8 8 58 8 8
- 063q | 50 50 54 4 4 54 4 4 54 4 4
- 063r | 50 50 50 0 0 50 0 0 50 0 0
063s | 50 50 50 -1 -1 50 0 0 49 -1 -1
063t | 50 50 54 4 4 56 6 6 56 6 6
063u | 50 50 47 -3 -3 49 -2 -2 48 -2 2
- 063v ! 50 50 49 -1 -1 50 -1 -1 49 -1 -1 !
063w | 50 50 47 -3 -3 48 -2 -2 48 -2 -2
- 063x . S0 50 46 -5 -5 46 -4 -4 46 -4 -4
070b | 45 45 39 -7 -7 41 -4 -4 40 -5 -5
- 070c | 45 45 46 1 1 48 3 3 47 2 2
070d | 45 45 43 -2 -2 46 1 1 46 1 1
070e | 45 45 43 -2 -2 46 1 1 46 1 1
~070f | 45 45 45 0 0 47 2 2 47 2 2

Bold cells indicate receptors projected to experience a substantial noise increase and noise levels over the 65 CNEL

standard

Differences may not be exact due to rounding.
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Table 6.5-1
With Barrier CNEL Noise Levels for FEC-M-Ultimate Alternative

CNEL With Barrier of Height

Receptor ~ None 24m(@8) 3m@10") 3.7m(12") ' 4.3m (14") 4.9m (16')
063a T 6l 57(4) . 56(-5)  56(-5  55(:6)  35(6)
063b 61  57(4)  356(5) 55(-6)  54(7)  51(10)
063c 56  55(0)  55(0)  55(0) 550 55(0)
063d 55 54(2)  54(2) 53 53(3)  S3CY
063 S0 490 90 490 90 9O
063f 50 500 @ 500 500 500 500
063z S0 49(0) 490  49ChH  49CDH - 49CD
063h 49 49(0) . 490 490 PO 90O
063i 53 530  S3(0 53 (1) 52¢1)  52(D)
063 S0 500 500 500 500  5000)
063k 4 470 . 40 47O 470 4T
0631 66 63(-:3)  62(-4) . 61(-5 ~ 60(6)  S9C7)
063m 67 64(-4)  62(-5  60CT) . 59¢9)  57(10)

063n 63 | 61(2)  60(3)  59(4)  58(5)  57(-6)
0630 59 58(-1)  57(:2)  S6(:3) | S55(4)  S54(5)
063p 57T S6(1)  55(2)  55(2) @ 54(:3)  54(4

063 4 540 540 54O 540 53D
063 50 500 500 . 300 500 490
063 49 49O O 90 | 9O 490)
063t 4 540 540 540 540 40
063u 47 4700 70 470 470 470
063v. 48  48(0)  48(0) . 48(0) 48(0)  48(0)

063w 41 410 470 | 41O 4O 470
M_ﬁO}Q?;_x_ 45 - 45 ©  45(0) :  45 (0) ;H_H45 (O),w,. 4§ !9)..,
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Table 6.5-2

With Barrier CNEL Noise Levels for FEC-M-Initial Alternative

CNEL With Barrier of Height
Receptor None 24m@') 3m (10") 3.7m (12') | 4.3m (14')  4.9m (16"

063a 61 57 (-4) 56 (-5) 55(6) | 54(7 54 (-7)
063b 61 56 (-5) 55 (-6) 54 (-7) 53 (-8) 52 (-9)
063c 56 56 (0) 56 (0) 56 (0) - 56 (0) 56 (0)

063 56 54(-2)  54(2) | 54(-2)  53(3)  53(3)
063e 50 50 (0) 50 (0) 500) - 50(0) S00)
063f 51 510 51 (0) 50 (0) 50 (0) 50 (-1)
063g 50 50 (0) 50 (-1) 50 (-1) 50 (-1) 49 (-1)
063h 49 49 (0) 49 (0) 49(0)  49(0) = 49(0)
063i 54 53(0)  53(0) | 53(0) | S3(1)  S3(D)
063; 50 50 (0) 50 (0) 50 (0) 50 (0) 50 (0)

AAAAA 063k 47 47 (0) 47 (0) 47 (0) 47 (0) 47 (0)
0631 66 63 (-3) 62 (-4) 61 (-5) 60 (-6) 59 (-7)
063m 68 64 (-4) 63 (-5) 61 (-7) 59 (-9) 58 (-10)
063n 64 62 (-2) 61 (-3) 59 (-4) 58 (-5) 57 (-6)
0630 59 58 (-1) 57 (-2) 56 (-3) 55 (-4) 54 (-5)
063p 58 56 (-1) 56 (-2) 55 (-2) 55 (-3) 54 (-4)
063q 54 54 (0) 54 (0) 54 (0) 54 (0) 54 (-1)
063r 50 50 (0) 50 (0) 50 (0) 50 (0) 50 (0)
063s 50 49 (0) 49 (0) 49 (0) 49 (0) 49 (0)
063t 54 54 (0) 54 (0) 54 (0) 54 (0) 54 (0)
063u 47 47 (0) 47 (0) 47 (0) 47 (0) 47 (0)
063v 49 49 (0) 49 (0) 49 (0) 49 (0) 49 (0)
063w 47 47 (0) 47 (0) 47 (0) 47 (0) 47 (0)
063x 46 46 (0) 45 (0) 45 (0) 45 (0) 45 (0)
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SOCTIIP EIS/SEIR Section 6.0
Noise Assessment

Table 6.5-3
With Barrier CNEL Noise Levels for FEC-W-Ultimate Alternative
CNEL With Barrier of Height
Receptor - None 24m8') 3m(10) 3.7m(12") 4.3m (14") 4.9m (16"
063a : 61 - 58(-4) 58(-4)  57(-5) 57(-5)  56(-6)
063b ‘ 61 - 57(4)  56(-5) 55 (-6) 55 (-6) 54 (-7)
- 063c 57 510 570 570 570 57(0)
063d 57 55(2) 54(:3)  54(3)  54(3)  53(:y)
063 50 500 500 = 500 500 500
063f 51 50(-1)  50(-1) = 50(-1) ! 50(l)  S50(I)
063g 51 S0 50()  49(D)  49(D) 49D
L063h 49 49(0) 490 . 49(0) . 49(1)  49¢D)
o063 54 S3¢D. . S3(¢D 0 53(D  52(2)  S2(2)
L0631 51 51O 51(0)  51(0)  51(0)
063k 48 48(0)  48(0)  48(0)  48(0)  48(0)
oo best 67 63(4)  62(5)  6l1(6)  60(7)  59(8)
063m | 68 64(4)  62(-6)  61(8) | 59(9)  S8(11)
0630 64 61(-3)  60(4)  59(-5) | S8(-7)  57(8)
0630 60 58(2)  S7(3)  56(4)  S5(-5  54(6)
063p S8 56(-3)  55(3)  55(4) . 54(4)  53(:H)
S 063g 55 54(1)  54(¢1)  S54(-1)  54(-1)  53(1)
063 51 50¢-1)  50¢D  50(¢-1)  50(-1)  49(¢1)

063 50 49(1) 499G 49(D) | 49D 49D

063t S5 55(0)  55(0) . 55(0) | 55(0)  55(0)

063w 48 48(0)  48(0)  48(0)  48(0)  48(0)

063y 49 49(0)  49(0) . 490 . 49(0)  49(0)
063w | 48  48(0)  48(0)  48(0) 48 (0) 48 (0)
063x | 46 146 (0) 40) . 460 | 46(0)  46(0)
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SOCTIIP EIS/SEIR
Noise Assessment

Section 6.0

Table 6.5-4

With Barrier CNEL Noise Levels for FEC-W-Initial Alternative

CNEL With Barrier of Height

Receptor None 24m8)  3m@10) :3.7m(12')  4.3m (14') 4.9m (16")

063a 61 58 (-3) 57 (-4) 56 (-5) 56 (-5) 55(-6)

~ 063b 61 57 (-4) 56 (-5) 55 (-6) 54 (-7) 53(-8)
063c 57 570)  57@©) 57 (0) 57 (0) 57 (0)

_ 063d 56 55(-1) | 55(:2)  54(D)  54(2)  54(2)
~063e 51 50 (0) 50 (0) 50 (0) 50 (0) 50 (0)
~063f 51 51 (0) 51 (0) 51(0) | 51 (0) 51 (0)
~ 063g 50 50 (0) 50 (-1) 50 (-1) 50 (-1) 50 (-1)

~_063h 49 49 (0) 49 (0) 49 (0) 49 (0) 490
~ 063i 54 53 (0) 53 (0) 53 (-1) 53(-1) 53 (-1)
063j 51 51 (0) 51 (0) 51 (0) 51(0) 51 (0)
063k 49 49 (0) 49 (0) 49 (0) 49 (0) 49 (0)

0631 67 64 (-3) 62 (-5) 61 (-6) 60 (-7) 59 (-7

063m 68 65 (-4) 63 (-6) 61 (-7) 60 (-9) 58 (-10)
063n 64 62 (-2) 61 (-3) 59 (-4) 58 (-6) 57 (-7)
0630 59 58 (-1) 57 (-2) 56 (-3) 55 (-4) 54 (-5)
063p 58 56 (-2) 56 (-2) 55 (-3) 54 (-3) 54 (-4)
063q 54 54 (0) 54 (0) 54 (0) 54 (-1) 54 (-1)
063r 50 50 (0) 50 (0) 50 (0) 50 (0) 50 (0)
063s 50 50 (0) 50 (0) 50 (0) 50 (0) 50 (0)
063t 56 56 (0) 56 (0) 56 (0) 56 (0) 56 (0)
063u 49 49 (0) 49 (0) 49 (0) 48 (0) 48 (0)
063v 50 49 (0) 49 (0) 49 (0) 49 (0) 49 (0)
063w 48 48 (0) 48 (0) 48 (0) 48 (0) 48 (0)
063x 46 46 (0) 46 (0) 46 (0) 46 (0) 46 (0)
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SOCTIIP EIS/SEIR Section 6.0
Noise Assessment

Table 6.5-5
With Barrier CNEL Noise Levels for A7C-FEC-M-Ultimate Alternative

CNEL With Barrier of Height
Receptor = None 24m(8') 3m@10) 3.7m (12') 4.3m (14') 4.9m (16')
063a 61  57(4)  57(4  56(5) 56(-5)  55(6)
063b - 60 56 (-4) 55(-5) = 54(-6) 54 (-6) 53 (-7)
063c 56 56(0) 560  56(0)  56(0) 5600
063 56 54(-2)  54(3)  53(:3)  53(3)  S3CI)
063 S0 490 490 490 490 - 490
063f 50  50(¢-bH  S0C¢LH  S0GD - S0CD 50 (-1
063g 50  49(¢hH  49ChH  49ChH - D 9C1H
063h 49 48(0)  48(0)  48(0)  48(C1  48(-D
063 53 S2(-1)  S2(1)  s2(:1) | S2(2)  S52(2)
063 50 500 S0 500  50@©  50(0)
063k 48 480 48(0) 47O 47O 47 (0)

063l 67 63(4)  61(5)  60(6)  S9CT)  S8(H)
063m 68 | 64(4)  62(-6) | 60(8  58(9)  S7TC1)
063n 64 61(3)  60(4)  S8(5) . S7(D. 56(8
0630 59 57(2)  56(3)  55(4H  54(5) . 53(6)
063p 58 55(:3)  55(3)  SA(4H) | SB3(AH  53(5)
063 54 S3¢h S3(h o S3¢hH . S3CD 53D
063 50 49CDL)  49(Dh)  49CDh) . 49C¢DH  49C1)
063 49 49(CDH  49C¢DH  49CDH | ch  4Ch
063t 55 55 (0) 550) | 35(0) 550 5500
_063u 48 47(0) 47.(0) 47.(0) 470)  47(0)
063v 49 48 (0) 48 (0) 48(0)  48(0)  48(0)
063w 41 410 410 47000 | 47(0)  47(0)

T063x 46 45(0)  45(0) . 45(0) | 45(0)  45(0)
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SOCTIIP EIS/SEIR Section 6.0
Noise Assessment

Table 6.5-6
With Barrier CNEL Noise Levels for A7C-FEC-M-Initial Alternative

v CNEL With Barrier of Height
Receptor  None 24m8) 3m(10") 3.7m(12") 4.3m (14') 4.9m (16")
063a 61 58 (-3) 57 (-4) 56 (-5) 56 (-5) 55 (-6)
~ 063b : 61 57 (-4) 56 (-5) 55 (-6) 54(-7 = 53(8
~ 063c 57 57 (0) 57 (0) 57 (0) 57 (0) S7(0)
. 063d 56 54(-1)  54(-2) 54(-2) | 54(2) 53(-2)
063e 50 50 (0) 500) ' 500) | 50(0 50 (0)
063f 51 50 (0) 50 (0) 50 (0) 50 (0) 50 (0)
063g 50 . 50(0) 49 (-1) 49 (-1) = 49(-1) 49 (-1)
~063h 49 49 (0) 49 (0) 490)  49(0) 49 (0)
~063i 53 53 (0) 53 (0) S3(¢-1) | 52(1) 52 (-1)
063j 51 51 (0) 51 (0) 51 (0) 51 (0) 51 (0)
063k 48 48 (0) 48 (0) 48(0) + 48(0) 48 (0)
0631 ; 67 63 (-3) 62 (-5) 61 (-6) 60 (-7) 59 (-7)
063m 68 64 (-4) 62 (-6) 61 (-7) 59 (-9) 58 (-10)
063n 64 61 (-2) 60 (-3) 59 (-4) 58 (-6) 57 (-7)
0630 59 58 (-1) 57 (-2) 56 (-3) 55 (-4) 54 (-5)
063p 58 56 (-2) 55 (-2) 55 (-3) 54 (-3) 53 (-4)
063q 54 54 (0) 54 (0) 54 (0) 53 (-1) 53(-1)
063r 50 50 (0) 50 (0) S00) . 49(0) 49 (0)
063s 49 49 (0) 49 (0) 49 (0) 49 (0) 49 (0)
063t 56 55 (0) 55 (0) 55 (0) 55 (0) 55(0)
063u 48 48 (0) 48 (0) 48 (0) 48 (0) 48 (0)
063v 49 49 (0) 49 (0) 49 (0) 49 (0) 49 (0)
063w 48 48 (0) 48 (0) 47 (0) 47 (0) 47 (0)
063x 46 46 (0) 46(0) @ 46(0) 46 (0) 46 (0)
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SOCTIIP Response to Comments

Attachment 3-CO Concentration-Ave. Pico and I-5

Attachment 3—CO Concentrations at Avenida Pico and I-5
Included in Response 1.7-25

Worst Case CO Concentrations at the Interchange of Avenida Pico and I-5

1-Hour Concentrations in ppm

No Action FEC CC A7C AlO 1-5

Existing 9.1 9.1 9.1 9.1 9.1 9.1
2008 5.2 54 5.8 5.3 5.4 5.1
2018 54 5.0 5.3 5.0 5.3 4.8
2025 6.2 6.1 4.7 5.6 5.5 5.5

8-Hour Concentrations in ppm

No Action FEC CC A7C AlIO 1-5

Existing 6.9 6.9 6.9 6.9 6.9 6.9
2008 3.8 4.0 4.3 3.9 4.0 3.8
2018 4.0 3.7 3.9 3.7 3.9 3.5
2025 4.6 4.5 3.4 4.1 4.1 4.1

Source: Mestre Greve Associates (2004).

PATCAS3I\RTC\RTC Attachments\Att 3-CO Concentrations-Pico-15.doc «11/21/05»
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SOCTIIP Response to Comments Attachment 4-Construction Emissions

Attachment 4—Construction Emissions for Response to Comment L.7-26

Construction Emissions (Pounds/Day) - AIO Alternative

Construction 18,849.7 849.2 5,523.9 402.4 595.8
Equipment

Employee 289.8 18.9 35.9 2.3 1.8
Travel

Grading - - - - 105.6
(PM,)

Import/Export 94 10 219 13 24.2
Demolition - - - - 23.5
Debris

Grand Total 19,234 878 5,779 418 751

P:ATCAS3I\RTC\RTC Attachments\Att 4-Construction Emissions.doc «11/21/05»
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SOCTIIP Respone to Comments Attachment 5-CO Concentrations-Corridor and I-5

Attachment 5—CO Concentrations Along Corridor and I-5
for Response F5-23

FEC Alternative CC Alternative Along 1-5
Distance From
Edge of Near |1.Hour Conc.| 8-Hour Conc. | 1-Hour Conc. | 8-Hour Conc.
Travel Lane (ppm) (ppm) (ppm) (ppm) Notes:
At Edge of Travel
0 53 5.1 6.5 4.9 Lane
10 4.9 4.7 5.5 4.4 At Edge of Shoulder
25 43 4.1 4.0 3.8
50 4.0 3.8 3.2 34
100 3.8 3.6 32 3.1
200 3.6 34 3.2 2.8
300 3.5 3.3 3.2 2.7
400 3.5 33 3.2 2.6
500 3.5 3.3 3.2 2.6

PATCASII\RTC\RTC Attachments\Ant 5-CO Concentrations Cor&I5.doc «11/21/05» 1






SOCTIIP Response to Comments

Attachment 6-ROW

Attachment 6—Estimated Acquisition and Relocation Costs
for SOCTIIP Build Alternatives
Updated for Additional Talega Residential Displacement
(constant 2002 dollars)

ROW and Relocation Cost

Alternative Original Updated Difference
ATC-ALPV
Initial 86,266,000 104,385,000 $ 18,119,000
Ultimate 96,325,000 179,169,000 $ 82,844,000
CC
Initial 421,484,000 518,053,000 $ 96,569,000
Ultimate 437,315,000 554,314,000 $116,999,000
CC-ALPV
Initial 55,265,000 151,844,000 $ 96,579,000
Ultimate 68,022,000 185,021,000 $116,999,000

PATCAI3I\RTC\RTC Attachments\Att 6-ROW 1.doc «11/21/05»
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2002 CWA SECTION 303(d) LIST OF WATER QUALITY LIMITED SEGMENTS
(Approved by USEPA - July 2003)

Fecal Coliform

8 Santa Ana  |Rivers/Streams Los Trancos Creek (Crystal Cove Creek) 0.19 Miles Source Unknown

8 Santa Ana  |Rivers/Streams Los Trancos Creek (Crystal Cove Creek) 0.19 Miles |Total Coliform Source Unknown

8 Santa Ana  |Bays and Harbors Newport Bay, Lower 767 Acres |Pesticides Agricuiture

8 Santa Ana  |Bays and Harbors Newport Bay, Lower 767 Acres |Pesticides Contaminated Sediments

8 Santa Ana |Bays and Harbors Newport Bay, Lower 767 Acres _|Priority Organics Contaminated Sediments

8 Santa Ana |Bays and Harbors Newport Bay, Lower 767 Acres }Priority Organics Unknown Nonpoint Source
8 Santa Ana |Bays and Harbors Newport Bay, Lower 767 Acres [Metals Urban Runoff/Storm Sewers
8 Santa Ana  |Bays and Harbors Newport Bay, Lower 767 Acres [Metals Contaminated Sediments

8 Santa Ana  |Bays and Harbors Newport Bay, Lower 767 Acres |Metals Boatyards

8 Santa Ana  |Estuaries Newport Bay, Upper (Ecological Reserve) 653 Acres jPesticides Agriculture

8 Santa Ana  |Estuaries Newport Bay, Upper (Ecological Reserve) 653 Acres |Pesticides Unknown Nonpoint Source
8 Santa Ana  |Estuaries Newport Bay, Upper (Ecological Reserve) 653 Acres [Metals Urban Runoff/Storm Sewers
8 Santa Ana  jRivers/Streams San Diego Creek Reach 1 7.8 Miles |Pesticides Unknown Nonpoint Source
8 Santa Ana  |Rivers/Streams San Diego Creek Reach 1 7.8 Miles |Fecal Coliform Urban Runoff/Storm Sewers
8 Santa Ana |Rivers/Streams San Diego Creek Reach 1 7.8 Miles ]Fecal Coliform Other Urban Runoff

8 Santa Ana |Rivers/Streams San Diego Creek Reach 2 6.3 Miles |Unknown Toxicity Unknown Nonpoint Source
8 Santa Ana  |Rivers/Streams San Diego Creek Reach 2 6.3 Miles |[Metals Urban Runoff/Storm Sewers
9 San Diego _|Rivers/Streams Aliso Creek 19 Mites | Toxicity Urban Runoff/Storm Sewers
9 San Diego _|Rivers/Streams Aliso Creek 19 Miles | Toxicity Unknown Nonpoint Source
9 San Diego _|Rivers/Streams Aliso Creek 19 Miles |Toxicity Unknown point source

9 San Diego _ |Rivers/Streams Aliso Creek 19 Miles |Phosphorus Urban Runoff/Storm Sewers
9 San Diego _ |Rivers/Streams Aliso Creek 19 Miles [Phosphorus Unknown Nonpoint Source
9 San Di Rivers/Streams Aliso Creek 19 Miles jPhosphorus Unknown point source

9 San Dlego _|Rivers/Streams Aliso Creek 19 Miles |Bacteria Indicators Urban Runoff/Storm Sewers
9 San Diego__|Rivers/Streams Aliso Creek 19 Miles_|Bacteria Indicators___|Unknown point source

9 San Diego _ |Rivers/Streams Aliso Creek 19 Miles |Bacteria Indicators Nonpoint/Point Source

9 San Diego _ |Estuaries Aliso Creek (mouth) 0.29 Acres |Bacteria Indicators Nonpoint/Point Source

9 San Diego Bays and Harbors Dana Point Harbor 119 Acres Bacteria Indicators Urban Runoff/Storm Sewers
9 San Diego Bays and Harbors Dana Point Harbor 119 Acres |Bacteria Indicators Marinas and Recreational Boating
9 Sanggg Bays and Harbors Qana Point Harbor 119 Acres |Bacteria Indicators Unknown Nonpoint Source
9 San Diego _|Bays and Harbors Dana Point Harbor 119 Acres |Bacteria Indicators Unknown point source

9 San Diego Coastal Shorelines  [Pacific Ocean Shoreline, Aliso HSA 0.65 Miles |Bacteria indicators Nonpoint/Point Source

9 San Diego  |Coastal Shorelines Pacific Ocean Shoreline, Dana Point HSA 2 Miles |Bacteria Indicators Nonpoint/Point Source

9 San Diego _ jCoastal Shorelines Pacific Ocean Shoreline, Beach HSA 1.8 Miss fgadoﬁa Indicators Nonpoint/Point Source

9 San Diego _{Coastal Shorelines Pacific Ocean Shoreline, Lower San Juan HSA 1.2 Mites |Bacteria Indicators oint Source

9 San Diego [Coastal Shorelines __ [Padific Ocean Shorefine, San Clemente HA 3.7 Miles _[Bacteria indicators _|Nonpoint/Point Source

9 San Diogg Coastal Shorelines Pacific Ocean Shoreline, San Joaquin Hills HSA 0.63 Miles |Bacteria Indicators Urban Runoff/Storm Sewers
9 San Coastal Shorelines __|Padific Ocean Shoreline, San Joaquin Hills HSA 0.63 Miles _[Bacteria Indicators __JUnknown Nonpoint Source
9 San D!ego Coastal Shorelines Pacific Ocean Shoreline, San Joaquin Hilis HSA 0.63 Miles |Bacteria indicators Unknown point source

9 San Diego Rivers/Streams Prima Deshecha Creek 1.2 Miles [Phosphorus Urban Runoff/Storm Sewers




2002 CWA SECTION 303(d) LIST OF WATER QUALITY LIMITED SEGMENTS
(Approved by USEPA - July 2003)

Rivers/Streams Prima Deshecha Creek =12 Miles |Phosphorus Unknown Nonpoint Source

9

9 San Diego | ﬂ}m@u&ms [Prima Deshecha Creek 1.2 Miles jPhosphorus Unknown point source

9 San Rivers/Streams Prima Deshecha Creek 1.2 Miles | Turbidity Urban Runoff/Storm Sewers
9 San % imlsmans |Prima Deshecha Creek 1.2 Miles | Turbidity ~[Unknown Nonpoint Source

9 diego _|Rivers/Streams Prima Deshecha Creek 1.2 Miles | Turbidity JUnknown point source

9 San Diego | Rivers/Streams " |San Juan Creek 1 Milos |Bacteria Indicators | Nonpoint/Point Source

9 Estuaries San Juan Creek (mouth) 6.3 Acres |Bacteria Indicators Nonpoint/Point Source

9 Rivers/Streams Deshecha Creek 0.92 Miles |[Phosphorus Urban Runoff/Storm Sewers
9 San Diego Rivers/Streams gggunda Deshecha Creek 0.92 Mitles |Phosphorus Unknown Nonpoint Source

9 Rivers/Streams nda Deshecha Creek 0.92 Miles |Phosphorus {Unknown point source

9 Rivers/Streams a Deshecha Creek 0.92 Miles | Turbidity Construction/Land Development
9 San Diego Rivers/Streams Segunda Deshecha Creek 0.92 Miles | Turbidity Urban Runoff/Storm Sewers
9 Rivers/Streams inda Deshecha Creek 0.92 Miles | Turbidity Channelization

9 Rivers/Streams Segunda Deshecha Creek 0.92 Miles | Turbidity Flow Regulation/Modification
9 Rivers/Streams Segunda Deshecha Creek 0.92 Miles | Turbidity Unknown Nonpoint Source

9 iego Rivers/Streams a Deshecha Creek 0.92 Miles | Turbidity Unknown point source
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Sediment Continuity Analysis - Lower San Mateo Creek
South Orange County Transportation Infrastructure Improvements Project
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Sediment Continuity Analysis - Lower San Mateo Creek
South Orange County Transportation Infrastructure Improvements Project

This study was prepared to assess the potential for a significant change in the sediment
supply from San Mateo Creek to San Onofre State Beach and the Trestles surfing area as
a result of the construction of the Foothill Transportation Corridor and other development
in the watershed. There is concern that a significant change in the sediment supply could
alter the bathometry of the nearshore area, thereby changing the characteristics of the
wave. Changes in the wave characteristics could impact the world-class Trestles surfing
area.

Three scenarios were evaluated to assess the conditions expected within the watershed.
First, a baseline case was defined as the existing watershed condition and no planned or
proposed development. The second case was defined as the baseline condition with the
development of the Foothill Transportation Corridor (FTC). The third case was defined
as the baseline condition with the development of the FTC and that of the planned
Rancho Mission Viejo (RMV) development, a mixed-use residential and commercial
project located in the Cristianitos watershed.

Both the FTC and RMV have proposed measures to mitigate the impact of each project
on changes in watershed sediment supply. The FTC will pass off-site drainage areas
under the roadway in culverts designed to ensure that sediment is not impeded. Further,
each project avoids construction in or altering the primary stream courses to the greatest
extent feasible. Change to the watershed hydrology as a result of the projects is also
mitigated to reduce the potential impact to sediment transport.

Previous investigations (Simons, Li & Associates, 1985) have determined San Mateo
Creek to be transport capacity controlled, so the study was focused on assessing the
change in transport capacity of identified creek reaches between the three development
scenarios. The computer program SAM (Sediment Analysis Model) was used to perform
the calculations for three storm recurrence intervals: 2-year, 10-year, and 100-year.

The results of the study show that the changes to the sediment transport in San Mateo
Creek are insignificant for both development scenarios (with the FTC and with the FTC
and RMV). Changes in transport capacity are generally limited to one or two percent of
the total for the assumed dominant discharge (10-year storm). Accordingly, changes to
the sediment budget for a Trestles area sub-cell will also be insignificant as a result of the
proposed projects.

SOCTIIP San Mateo Creek
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Sediment Continuity Analysis - Lower San Mateo Creek
South Orange County Transportation Infrastructure Improvements Project

The purpose of this report is to summarize the results of the qualitative and quantitative
sediment continuity analyses performed for the lower natural San Mateo Creek channel to
evaluate the sediment transport capacity and sediment delivery to the beach. The South
Orange County Transportation Infrastructure Improvement Project (SOCTIIP) includes
various roadway alignment alternatives to the extension of the Foothill South Corridor
from Rancho Santa Margarita to San Clemente. The roadway alternative alignments
generally extend a distance of 16 — 17 miles and span across three to six watersheds
(depending on the alternative). There is concern that the project may disrupt and alter the
sediment delivery to San Onofre State Beach. The Cristianitos and San Mateo Creeks are
most likely to be potentially impacted by the project since there is very little current
urbanization in these watersheds, and the various Corridor alignments fall within these
watersheds for the longest distance on a relative basis. The focus of the study is to
determine whether there is an impact to sediment delivery resulting from the proposed
project.

1.1 Significance Criteria

The assessment as to whether a change is ‘significant’ can be made with some objectivity
by comparing the predicted changes to the uncertainty in the model input parameters as
well as the magnitude of responses from independent variables such as rainfall intensity,
rainfall spatial and temporal patterns, and other sediment sources or sinks such as
longshore sediment transport. Accordingly, changes in sediment transport at San Onofre
Beach from San Mateo Creek could be considered insignificant for values below 10
percent of the total estimated volume.

12 Approach and Discussion

Medium-grained sand and fine gravel are of particular interest in the San Juan and San
Mateo Creek watersheds, as these are the types of sediment that are most important for
beach supply. The primary sources of such sediment are the alluvial deposits found in
streambeds and stored on floodplains. These deposits contain considerable amounts of
unconsolidated sand and fine gravel that are available to the stream.

The lower San Mateo Creek channel reach was evaluated to compare the sediment
transport capacity of the channel based on existing (no project) condition and the with-
project conditions. A cumulative project analysis was performed to evaluate the potential
changes to the sediment transport and delivery resulting from the project in addition to
the changes that may occur with the construction of the proposed Rancho Mission Viejo
(RMV) project within the San Mateo Creek watershed.

Some of the comments received on the project environmental document indicate that a
sediment budget analysis is needed to assess the potential impacts to the San Onofre State
Beach. The technical analysis prepared by the Soil, Water, Air, Protection Enterprise
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(SWAPE), which was an attachment to the comments, references the US Army Corps of
Engineers Sediment Budget Analysis System (SBAS). SBAS is a one-dimensional
computer model used by engineers to assess the changes in a user-defined ‘cell’ by
tracking sediment inputs (sources) and outputs (sinks) using the principle of continuity.
Developing a SBAS model requires assembling detailed spatial and temporal information
regarding each of the sources and sinks in the cell as well as information about the
transport processes within, into and out of the cell.

The toll road can physically impact only one of the source elements of the budget in what
could be defined as the ‘trestles’ area cell. This source is beach quality sized sediment
discharge from San Mateo Creek. As a part of development of a sediment budget
analysis, a sediment transport analysis would be required to quantify the volume of
material that is input to the study cell from San Mateo Creek. If pre-project and post-
project sediment source quantities are within in a few percent of each other then the
overall impact on the budget is not significant. Since the tollway has no impact on other
sources or sinks in the budget analysis, if it can be shown that the small change to this
source component as a result of the project is not significant. Under these conditions, the
further step of developing a sediment budget is academic.

1.3 San Mateo Creek Study Reach

San Mateo Creek is a relatively undisturbed natural channel. The San Mateo Creek
watershed has a drainage area of 132 square miles originating from within Cleveland
National Forest and flowing southwesterly through Camp Pendleton. Figure 1 shows the
aerial photo of the entire San Mateo Creek watershed. Figure 1-1 shows the SOCTIIP
project Far East Corridor alignment and the limits of the proposed RMV project within
the watershed. Figures 1-2 and 1-3 show photographs taken September 2004 of the
lower San Mateo Creek channel looking upstream and downstream of I-5 freeway.

Figure .1—4 shows the study reach along the lower San Mateo Creek channel. The study
reach is generally from the ocean outfall and extending 2 miles upstream (just
downstream of the Cristianitos Creek confluence).

SOCTIIP San Mateo Creek
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Figure 1-1 San Mateo Watershed Showing SOCTIIP Project and Proposed Rancho Mission
Viejo Development within San Mateo Creek Watershed Boundaries
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Figure 1-3 Photograph of San Mateo Creek Channel Looking Upstream from I-5 Freeway
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Figure 1-4 Study Reach and Location of Sediment Transport Subreaches
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14 Watershed Supply vs. Transport Capacity Control

The physical processes governing the discharge of sediment through a channel reach are
complex. The controlling mechanism may be considered one of two types: watershed
supply control or transport capacity control. If the characteristics of the channel reach are
such that the quantity of sediment it yields is limited by the amount released from the
upstream watershed (i.e., the channel is armored) the channel reach is considered
watershed supply-controlled. If the sediment yield from the channel reach is affected by
the amount of sediment supplied from upstream (such as an aggrading channel or a
channel with an abundance of transportable material), then the channel reach is labeled
transport capacity-controlled, since it is the reach’s sediment transport capacity that
determines the sediment yield. San Mateo Creek has been determined to be transport
capacity controlled (Simons, Li & Associates, 1985 prepared for the U.S. Army Corps of
Engineers). Furthermore, there are no visible signs of armoring of the lower channel
reach. A review of the Rancho Mission Viejo sediment analysis (see Section 5) also
confirms this approach since coarse sediment yields change by relatively minor amounts.

Since it is estimated that the San Mateo Creek is controlled by the sediment transport
capacity of the stream in the study reach, impact to sediment delivery to the beach 1s
focused on the analysis of sediment transport. Comparison of the channel’s sediment
transport capacity of the existing watershed conditions, with-project watershed
conditions, and with-project cumulative with RMV project was evaluated. The sediment
transport capacity of San Mateo Creek is presented in this report and discussed in
Sections 3, 4, and 5.

SOCTIIP San Mateo Creek
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2 Watershed Hydrology

21 Watershed Hydrology

Hydrology for the San Mateo Creek watershed was prepared for existing and with-project
watershed conditions (Psomas, 2003). Hydrologic analysis was also prepared for with-
project and with-RMV project watershed conditions (Psomas, 2003). Peak discharges
were estimated for the 2-, 10-, and 100-year storm events. Existing and Project condition
flows for each storm event are presented in Table 2-1 .

As shown, the with-project conditions increased the 100-year peak discharge by less than
1%. When the RMV project is implemented, peak discharges are expected to decrease by
2% resulting from changes to flood routing (mitigation associated with the RMV project)
and time of peak flow.

Table 2-1 San Mateo Creek Summary of Peak Discharges (all discharges in cubic feet per
second)

Existing With-Project
Return Watershed With-Project and With RMV
Period Condition Conditions Difference Project Difference
2-yr 406 411 1% 418 3%
10-yr 6999 7025 0% 6975 0%
100-yr 47312 47356 0% 46469 -2%
SOCTIIP San Mateo Creek
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Evaluation of Sediment Transport (Approach)

3.1 Sediment Continuity
3.1.1 Methodology
The sediment continuity principle applied to a channel reach is expressed as

o¥
Qs an Qs.our - at

Where
¢, ,, = sediment supply (inflow)

0. ... = sediment transport capacity (outflow)

o¥ ) .
-—- = rate of change in sediment storage
ol

The continuity principle is reflective of the law of conservation of mass and forms the
basis for estimating the magnitude of adjustments to a channel reach in response to a
given sequence of flows (inflow hydrograph).

For a given flood event and duration, the volume of sediment deposited or eroded in a
channel reach is simply the difference between the upstream sediment supply rate (Q, , )

and the channel reach sediment transport capacity (Q, ., )-

A channel reach experiences aggradation (i.e., sediment deposition) when the supply rate
exceeds the transport capacity and it is subject to degradation (i.e., general scour) when
the supply rate is less than the transport capacity. The sediment continuity principle can
be applied to evaluate conditions of a single event (e.g., 10-year storm).

3.1.2 Procedure

1. Compute the hydraulic parameters for the study reach using a one-dimensional steady
flow hydraulics model such as HEC-RAS (USACE 2003) for a sequence of
discharges (e.g., 2-, 10-, and 100-year storm events).

Determine the discharge predominantly responsible for the channel characteristics in
the study reach.

‘t~)

3. Divide the study reach into subreaches based on
e Geomorphologic characteristics,

e Hydraulic parameters (i.e.. hydraulic depth, velocity, top width, and energy
gradient) for the channel-forming discharge,

e Bed-material characteristics,

SOCTIIP San Mateo Creek 8
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= Existing structures of interest (e.g., fixed points such as road crossings),
e Proposed improvements, and
e Maintaining uniform subreach lengths, if possible.

4. For each subreach, develop a characteristic-rating curve for each of the five (5)
hydraulic parameters: water discharge, hydraulic depth, velocity, top width, and
energy gradient.

5. Select sediment transport models appropriate for the channel characteristics (e.g., dso,
hydraulic depth, velocity, top width, and energy gradient). The hydraulic parameters
should be based on the channel-forming discharge.

6. Calculate the sediment transport capacity of each subreach using the selected
sediment transport models.

7. Apply the sediment continuity principle by comparing transport capacities on a
subreach-by-subreach basis, under the assumption that the sediment supply to any
given subreach is equal to the transport capacity of the adjacent upstream subreach.
The comparison starts at the upstream limits of the study reach by designating the
most upstream subreach as the supply source, including the contribution of bed-
material sized sediment from tributaries, sheet flow, or bank erosion within the
upstream subreach.

SOCTIIP San Mateo Creek
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Sediment Transport Analysis (Application)

4.1 Average Hydraulic Parameters

The hydraulic analyses were based on existing channel geometry and ultimate hydrologic
conditions. One-dimensional steady flow hydraulics were computed for the study reach
using HEC-RAS (USACE 2003). Flows for the 2-, 10-, and 100-year storm events were
used in the analysis. The 10-year storm event was determined to be predominantly
responsible for the channel characteristics in the study reach based on qualitative
assumptions (Simons, Li & Associates, 1994 prepared for the Orange County
Environmental Management Agency.).

The study reach was divided into twelve (12) subreaches. Average hydraulic parameters
(i.e., hydraulic depth, velocity, top width, and energy gradient) were calculated for each
designated subreach and discharge. Twelve (12) sets of average hydraulic parameters
were determined. Each set represents a constant discharge associated with a particular
event.

SOCTIIP San Mateo Creek 10
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Table 4-1 Summary of 2-, 10-, and 100-year Hydraulic Parameters for Existing Conditions

2 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(fv's) (ft) (ft) (fuft)
12 3.10 1.27 169 0.0039
11 5.46 0.92 81 0.0185
10 0.37 4.17 265 0.0000
9 2.76 0.95 207 0.0240
8 3.14 0.68 273 0.0118
7 3.00 0.54 293 0.0135
6 1.03 1.17 424 0.0007
5 2.22 1.08 363 0.0109
4 1.65 1.47 551 0.0265
3 1.50 2.30 259 0.0064
2 0.84 2.69 266 0.0013
1 2.39 1.10 208 0.0130
Avg 2.29 1.53 280 0.0109
10 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(ft's) (ft) (ft) (ft/ft)
12 3.75 1.81 1282 0.0038
11 6.76 1.29 917 0.0101
10 3.04 5.46 421 0.0004
9 5.78 3.31 391 0.0070
8 5.13 2.00 822 0.0072
7 4.65 1.93 849 0.0047
6 4.09 3.63 609 0.0018
5 4.86 2.27 977 0.0074
4 3.77 3.25 965 0.0172
3 4.14 4.21 519 0.0053
2 3.74 6.71 312 0.0019
1 7.32 3.18 375 0.0162
Avg 4.75 3.25 703 0.0069
100 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(ft/s) (ft) (ft) (ft/ft)
12 9.83 4.03 1575 0.0077
11 8.72 5.28 1448 0.0034
10 7.95 6.16 1162 0.0015
9 10.07 5.00 1263 0.0053
8 9.78 4.25 1241 0.0076
7 5.98 7.29 1120 0.0021
6 9.72 6.84 1566 0.0035
5 9.47 5.13 1808 0.0079
4 5.01 8.84 1833 0.0021
3 4.47 6.08 2806 0.0005
2 9.04 15.09 378 0.0023
1 15.66 6.11 661 0.0167
Avg 8.81 6.67 1405 0.0050
SOCTIIP San Mateo Creek 11
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Table 4-2 Summary of 2-yr, 10-yr, and 100-yr Hydraulic Parameters for With-Project

2 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(ft's) (ft) (ft) ()
12 3.11 1.28 169 0.0039
11 5.46 0.93 81 0.0183
10 0.37 4.16 266 0.0000
9 2.76 0.95 208 0.0236
8 3.15 0.68 274 0.0118
7 3.00 0.54 294 0.0135
6 1.04 1.18 424 0.0007
5 2.24 1.09 364 0.0110
4 1.66 147 552 0.0268
3 1.51 2.30 260 0.0064
2 0.85 2.67 267 0.0013
1 2.40 1.10 209 0.0132
Avg 2.30 1.53 281 0.0109
10 Year
Reach Vel Chnli Hydr Depth Top Width E.G. Slope
(ft/s) (ft) (ft) (ft/ft)
12 3.74 1.82 1283 0.0037
11 6.79 1.28 917 0.0102
10 3.05 5.46 422 (0.0004
9 5.79 3.32 391 0.0069
8 5.14 2.00 822 0.0072
7 4.64 1.93 851 0.0047
6 4.09 3.63 610 0.0018
5 4.88 2.28 977 0.0075
4 3.77 3.26 966 0.0170
3 4.12 4.24 519 (.0053
2 3.75 6.72 312 0.0019
1 7.33 3.19 375 0.0162
Avg 4.76 3.26 704 0.0069
100 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(f/s) (f) (ft) (futt)
12 9.83 4.03 1575 0.0077
11 8.72 5.28 1450 0.0034
10 7.95 6.16 1162 0.0015
9 10.07 5.00 1263 0.0053
8 9.78 4.25 1241 0.0076
7 5.98 7.29 1120 0.0021
6 9.72 6.84 1569 0.0035
5 9.48 5.15 1810 0.0080
4 4.98 8.87 1867 0.0020
3 4.43 6.16 2802 0.0005
2 9.03 15.13 378 0.0023
1 15.66 6.11 661 0.0167
Avg 8.80 6.69 1408 0.0050
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Table 4-3 Summary of 2-yr, 10-yr, and 100-yr Hydraulic Parameters for With-Project and
With RMV Project

2 Year
Reach Vel Chni Hydr Depth Top Width E.G. Slope
(ft's) (ft) (ft) (f/ft)
12 3.13 1.29 170 0.0039
11 5.48 0.94 82 0.0182
10 0.38 4.16 267 0.0000
9 2.78 0.96 209 0.0240
8 3.16 0.69 275 0.0118
7 3.02 0.54 295 0.0134
6 1.04 1.19 424 0.0007
5 2.24 1.09 365 0.0109
4 1.68 1.47 553 0.0275
3 1.52 2.31 261 0.0064
2 0.86 2.69 267 0.0013
1 2.40 1.10 21 0.0134
Avg 2.31 1.54 281 0.0110
10 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(ft/s) (ft) (ft) (fuft)
12 3.74 1.81 1282 0.0038
11 6.76 1.28 916 0.0102
10 3.04 5.46 421 0.0004
9 5.77 3.31 391 0.0070
8 5.13 2.00 822 0.0072
7 4.65 1.93 848 0.0047
6 4.08 3.62 608 0.0018
5 4.85 2.27 977 0.0074
4 3.76 3.25 965 0.0171
3 4.12 4.23 518 0.0053
2 3.73 6.70 312 0.0018
1 7.30 3.18 375 0.0162
Avg 4.74 3.25 703 0.0069
100 Year
Reach Vel Chnl Hydr Depth Top Width E.G. Slope
(ft/s) (t) (ft) (fUft)
12 9.76 3.99 1569 0.0077
11 8.69 5.23 1417 0.0034
10 7.88 6.13 1156 0.0015
9 10.03 4.96 1251 0.0053
8 9.73 4.20 1238 0.0076
7 5.94 7.20 1120 0.0021
6 9.64 6.84 1538 0.0035
5 9.43 5.09 1794 0.0080
4 4.93 8.84 1832 0.0020
3 4.64 6.58 2760 0.0005
2 8.95 15.00 377 0.0023
1 15.57 6.06 658 0.0167
AV} 8.77 6.68 1392 0.0051
SOCTIIP San Mateo Creek 13
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4.2 SAM Hydraulic Design Package for Channels

Thomas et al (2002) developed SAM, a computer program designed to compute the
width, depth, slope, and n-value for stable alluvial material. SAM is capable of
determining stable channel dimensions, calculating bed-material discharge, and
calculating the sediment yield of a stream. SAM provides a reasonable approach to
preliminary screening of design alternatives, and, in some cases, is suitable for final
design or performance monitoring.

421 Purpose

SAM is an integrated system of programs developed to aid engineers in analyses
associated with designing, operating, and maintaining flood control channels and stream
restoration projects. The following fundamental sedimént processes are considered:
erosion, entrainment, transportation, and deposition. Compaction of the deposited bed
sediment is not accounted for in the design of stable channels.

The three (3) main modules—SAM.hyd, SAM.sed, and SAM.yld—can be used 1n series
or use separately, to assist in various hydraulic design situations.

422 SAM.hyd Module

A single typical cross section, of a stream is considered. Geometry of a cross section can
be prescribed with station and elevation coordinates for irregular channels, or as simple
or compound geometry (e.g., rectangular, trapezoidal). The steady state, normal depth
equation is solved in order to transform complex geometry into composite hydraulic
parameters. The normal depth equation can be solved for depth, width, slope, discharge,
or roughness. Several different roughness equations can be applied within the same cross
section. Stable channel dimensions can be computed for fully alluvial sand-bed or
gravel-bed streams. Normal depth calculations are compared to Shield’s diagram for
particle stability to determine if riprap 1s required. Riprap is sized based on either a given
flow depth and velocity, or a given water discharge and cross-section.

4.2.3 SAM.sed Module

The SAM.sed module calculates the bed-material sediment discharge-rating curve by size
class using hydraulic parameters, either calculated using the SAM.hyd module or
specified by the user. The sediment transport functions defined in SAM.sed cover a
range of riverine conditions, which are listed in Table 4-4. The sediment transport rate is
determined by partitioning the sediment composition into size classes and summing the
sediment transport rates computed for each size class.

Sediment transport functions are applied at a point, thus allowing for no temporal or
spatial variability in the size-class distribution. In a natural stream, the size-class
distribution of bed material changes with variations in spatial and temporal factors.

SOCTIIP San Mateo Creek 14
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The designated bed gradation controls the calculated sediment discharge in a sediment
transport function. The rate of transport increases exponentially as the grain size
decreases. Therefore, bed-material gradations must be determined carefully.

Table 4-4 Sediment Transport Functions in SAM

Ackers-White Ackers-White, D50

Brownlie, D50 Colby

Einstein (Bed-load) Einstein (Total-load)
Engelund-Hansen Laursen (Copeland)

Laursen (Madden), 1985 Meyer-Peter and Muller (MPM), 1948
MPM (1948), D50 Parker (gravel only)

Profitt (Sutherland) Schoklitsch

Toffaleti Toffaleti-MPM

Toffaleti-Schoklitsch Yang

Yang, D50 van Rijn

424 SAM.yid Module

The SAM.yld module provides hydraulic design engineers with a systematic method for
calculating sediment yield. Sediment yield is the total sediment outflow from a
watershed or drainage basin, measurable at a reference cross section for a specified
period.

The flow can be specified by either a flow duration curve or a hydrograph. The sediment
discharge-rating curve can be specified as either sediment discharge or sediment
concentration versus water discharge. The flow duration curve is integrated with the
sediment discharge-rating curve.

Sediment yield can be subdivided based on the method of transport. The finer portion of
the sediment yield continuously maintained in suspension by flow turbulence is called the
wash load. The coarser fraction of the sediment yield actively exchanged with the
sediment on the bed is called the bed-material sediment yield. If sediment transport is
calculated using sediment transport equations, only the bed-material sediment yield is
calculated. If sediment transport is determined from total load measurements, then the
total sediment yield (i.e., combined wash load and bed-material load) is calculated.

4.3 Sediment Gradation Analysis
A composite gradation curve was estimated from samples obtained within the lower

portions of the watershed. These samples were assumed representative of the bed
material for the study reach based on field observations. The composite median bed-

SOCTIIP San Mateo Creek
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material size, Dso, is 0.11 millimeters. Material size is characteristic of fine sand to
medium sand material. Figure 4-1 shows the gradation curves for San Mateo Creek.
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Figure 4-1 Sediment Gradation Curves
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Figure 4-2 Sediment Gradation Curve used in SAM Model
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4.4 Selection of Sediment Transport Models

Quantitative analysis of the aggradation, degradation, and lateral migration tendency of a
stream requires knowledge of both the sediment transport capacity of the stream and the
sediment supply to the stream. Several sediment transport functions are available for
estimating either the bed-load or the total bed-material load (Table 4-4). The distinction
can be critical in sand-bed streams, where the suspended bed-material load may be orders
of magnitude greater than the bed-load. Another important difference in sediment
transport functions is the application of the grain-size distribution. Most sediment
transport functions were developed as single grain-size functions, typically using the
median bed-material size to represent the total load. A multiple grain-size sediment
transport function should be used. Multiple grain-size functions are very sensitive to the
grain-size distribution of the bed material, particularly in the lower 10 percent of the
gradation curve (Einstein, 1950).

Sediment transport functions consider the hydraulic conditions of the stream (i.e.,
velocity, depth, width, shear stress, and stream power) in varying combinations and the
size characteristics of the bed material. The bed-material transport rate computed from
these functions does not include the wash-load component of the total sediment load.

Most sediment transport functions are empirical in nature and should be applied to field
conditions similar to the conditions in which they were developed. The selection process
is based on the premise a sediment transport function that accurately predicts measured
sediment transport rates in a gauged stream would be an appropriate predictor 1n an un-
gauged stream with similar characteristics. Calculated screening parameters (1., dso,
slope, velocity, depth, and width) for the project stream are compared to the same
screening parameters from a list of rivers (Brownlie 1981) that have sufficient sediment
data to determine an appropriate sediment transport function. This selection process s
only applicable to log-normal distributions since measured bed-material gradations were
reduced to median grain sizes and geometric standard deviations.

A discrepancy ratio was calculated for each measured discharge:

discrepancy ratio = wlltid
g, measured

For each stream dataset, the percentage of discrepancy ratios between 0.5 and 2.0 was
determined, and the average discrepancy ratio was computed. The sediment transport
functions with the highest percentage of discrepancy ratios within accepted range were
selected first and the function with the average discrepancy ratio closest to 1.0 was

ranked highest.
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Table 4-5 Study Reach and Location of Sediment Transport Subreaches

Laursen (Madden) 68.25 1.10 1.15

ATC 63 Toffaleti 63.49 1.13 1.30

Laursen (Copeland) 69.84 1.14 1.28

Colby 69.71 0.83 0.56

CHO 33 Ackers-White 42.42 1.21 1.92

Engelund-Hansen 48.48 0.75 0.73

Laursen (Copeland) 45.45 1.09 1.22

AMC 11 Einstein (Total Load 27.27 0.74 1.29
Laursen (Madden) 27.27 0.69 0.88 |,

Engelund-Hansen 48.48 1.00 0.83

NED 66 Van Rijn 53.03 0.94 0.99
Toffaleti-Sc hoklitsc h 42.42 1.09 1.33 K

Engelund-Hansen 45.77 1.02 0.96

ACP 142 Van Rijn 41.55 0.73 0.84

Toffaleti-Schoklitsc h 55.63 1.31 1.26
Toffaleti-Schoklitsc h 90.00 1.01 0.43 |

RED 30 Laursen (Copeland) 83.33 0.96 0.57

Ackers-White 86.67 1.05 0.81

The Toffaleti-Schoklitsch and Engelund-Hansen sediment transport models demonstrated
the best correlation. The Larsen (Madden) and Laursen (Copeland) transport models
showed an acceptable level of correlation for comparison. Each of the models is
described below.

44.1 Engelund-Hansen Sediment Transport Model

Engelund-Hansen (1967) proposed a formula that predicts the volumetric current related
total sediment load for a reach based on an energy balance concept with a minimum
amount of site-specific information.

442 ToffaletiSchoklitsch Sediment Transport Model

The Toffaleti-Schoklitsch is a combined function for sand and gravel streams. Sediment
transport is calculated using both functions by size class. Calculated bed load from the
Toffaleti function is compared to that total calculated by Schoklitsch and the larger is
used for bed load. Suspended load is then calculated using Toffaleti. Toffaleti (1968) is
a multiple grain size function for sand bed rivers.

SOCTIIP San Mateo Creek
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4.4.3 Laursen (Madden) (Madden, 1993) Sediment Transport Model

The Laursen (Madden) function is a multiple grain size function modified by Madden for
sand bed transport. It has been used for mixtures of sand and gravel.

4.4.4 Laursen (Copeland) Sediment Transport Model

The Laursen (Copeland) model is a modification to Laursen's (1958) multiple grain size
function, extending its range to larger gravel sizes.

4.5 Sediment Continuity Analysis (General Scour/Deposition)

For each subreach, a characteristic, rating curve was developed for each of the five (5)
hydraulic parameters: water discharge, hydraulic depth, velocity, top width, and energy
gradient. The representative sediment gradation curve was determined in Section 4.3.

Sediment transport models were selected in Section 4.4. The Toffaleti-Schoklitsch and
Engelund-Hansen equations showed the higher correlations of the four models selected.

The sediment transport capacities for each subreach were calculated for each of the four
(4) selected sediment transport models and for 2-, 10-, and 100-year storm events. The
results for each event show consistent trends and thus, only the channel-forming event
(10-year event) is shown below in Figure 4-3.
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San Mateo Creek Transport Capacity
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Figure 4-3 Sediment Transport Capacity for San Mateo Creek
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Table 4-6 Comparison of Sediment Transport Rates (tons) — 10-Year Flood Event

Condition (tons)

Percent Change (%)

Return | gediment : i iti
Period Reach Existl'ng_ Project Condition Project Condltloq Flows Existing vs. Existing vs.
(yrs) Flow/Existing | £)4ws/Project Alignment and RMV/Project Project Project and RMV|
Conditions Alignment

1 2455708 2474967 2433473 1% -1%

2 66713 67114 62589 1% -6%

3 417873 418833 415075 0% 1%

4 2808180 2820651 2812567 0% 0%

5 607878 621988 601039 2% -1%

10 6 55810 55880 55018 0% -1%

7 374053 374637 373359 0% 0%

8 553269 555056 550835 0% 0%

9 939283 928758 932643 -1% -1%

10 3333 3365 3309 1% 1%

11 1494352 1506435 1488804 1% 0%

12 127629 125458 126882 -2% -1%

SOCTIIP San Mateo Creek Sediment
Transport Analysis



Sediment Continuity Analysis - Lower San Mateo Creek
South Orange County Transportation Infrastructure Improvements Project

Discussion of Rancho Mission Viejo Development Plan

A summary of the sedimentation analysis (sediment yield and sediment transport) for the
Rancho Mission Viejo Development proposed partially within San Mateo Creek
watershed is addressed in The Ranch Plan Draft Program EIR No 589. Anticipated
changes in coarse and fine sediment yield resulting from project development were
estimated for both the 2- and 100-year events using the MUSLE model. The results of
the MUSLE modeling suggest that sediment yields within the watersheds are likely to
decrease as a result of Ranch Plan development. However, additional factors — such as
the contribution of episodic events were included in the assessment of watershed
sediment yield to properly evaluate the project impacts. Upon considering these other
factors, the analysis reveals that coarse sediment yields change by relatively minor
amounts when comparing existing and post-construction conditions, commonly less than
15 tons per 2-year event, and less than 250 tons per 100-year event.

It was determined that nearly all watersheds and sub-basins will retain most or nearly all
of their episodic sediment inputs because the key slopes yielding the coarse sediment will
be left largely undisturbed. For example, the major source of coarse sediments in peak
sediment transport rates based on the transport capacity of the channel were calculated as
a preliminary assessment of long-term stream stability for the 2-, 10-, and 100-year
discharge events for each of the sub-basins using the SAMwin model (ACOE program
for Hydraulic Design Package of Channels). Peak transport rates per unit area were also
calculated for each of the sub-basins. A preliminary sediment balance was performed on
a reach-by-reach basis of the different creek systems to assess the relative magnitude and
direction for change in the sediment transport capacity that provides an indicator of either
erosion or sedimentation. '

The results of the study in Rancho Mission Viejo indicate that the unmitigated
development plans would alter the in-channel sediment transport processes by altering
the hydrologic and hydraulic regime of the Cristianitos Creek channel systems. Altered
flow regimes could potentially induce bed and/or bank instability, or contribute to
existing instabilities. The impacts are considered potentially significant at the local scale
(i.e., on the streams in the local canyons such as Chiquita, Gobernadora and Cristianitos)
and will be mitigated by the development. By preventing increases in peak flows,
channels will not be subject to significantly altered sediment transport characteristics and
the impacts of the proposed development plans will be reduced to a level that is less than
significant. The channel stability and adjustment to the proposed plans will be monitored
by RMV as an additional mitigation measure.
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Surmnmary

This report summarizes the results of the qualitative and quantitative sediment continuity
analyses performed for the lower San Mateo Creek channel to evaluate the sediment
transport capacity and sediment delivery to the beach. The focus of the study is to
determine whether there is an impact to sediment delivery resulting from the proposed
project. or a cumulative impact with other planned development in the watershed.

The results of the sediment continuity (sediment transport) analysis for the three
scenarios (existing watershed condition, with-project, and cumulative with RMYV project
conditions) are summarized in Table 4-6. As shown, the impacts of the project to
sediment transport capacity of the lower San Mateo Creek channel are insignificant. The
SOCTIIP project alters about 0.3% of the San Mateo Creek watershed, resulting in
insignificant changes to hydrology and hydraulics of the channel, and thus resulting 1n
insignificant changes to sediment transport.

The cumulative impacts of the project to the lower San Mateo Creek channel and the
construction of the RMV project are also insignificant since changes to the channel
hydraulics were insignificant. As discussed in Section 2, San Mateo Creek has been
identified (SLA Study for the Corps of Engineers, 1985) as being controlled by sediment
transport. Insignificant changes to sediment transport of the lower channel reach would
translate to insignificant changes to the sediment delivery to the beach. Mitigation
proposed by the RMV project must be monitored, since studies there showed the
potential for local change to creeks resulting from the development. The contribution
from the toll road is not expected to be a significant factor in any of the study cases.
Based on the qualitative and quantitative analyses performed for the San Mateo Creek
channel and based on available information on hydrology and channel hydraulics, the
results of the sediment transport analysis conclude that the project will result n
insignificant impacts to sediment delivery to San Onofre State Beach.
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Appendix A - Hydraulics

Existing Conditions 100Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Ft/s) (Ft) (FUFt) (Ft)
12905 47312 9.83 4.03 0.0077 1875
11695 47312 8.72 5.28 0.0034 1448
10698 47312 7.95 6.16 0.0015 1162
10104 47312 8.16 4.34 0.0037 1640
9476 47312 12.11 5.70 0.0070 860
8889 47312 9.84 4.75 0.0044 1239
8290 47312 9.73 3.76 0.0107 1243
7668 47312 6.32 6.81 0.0026 1146
7117 47312 5.64 7.75 0.0015 1095
6554 47312 5.10 10.78 0.0008 896
6147 47312 7.01 417 0.0013 1879
5899 47312 14.08 5.23 0.0063 1900
5313 47312 12.79 4.03 0.0138 1487
4690 47312 6.03 6.28 0.0018 2141
4090 47312 6.45 5.69 0.0038 1579
3486 47312 3.57 12.00 0.0004 2086
2884 47312 413 5.74 0.0004 2933
2680 47312 4.59 5.71 0.0006 2766
2284 47312 4.58 5.89 0.0006 2761
2075 47312 4.47 7.58 0.0003 2803
1907 47312 3.39 10.39 0.0001 2830
1701 47312 2.77 12.18 0.0002 2783
1525 47312 4.11 14.10 0.0003 2453
1307 47312 8.11 16.38 0.0014 378
1053 47312 9.97 13.29 0.0030 381
977 47312 12.33 11.34 0.0053 372
927 47312 20.75 7.39 0.0287 331
667 47312 16.06 7.06 0.0118 497
482 47312 11.82 5.96 0.0067 808
284 47312 13.40 4.63 0.0125 956
85 47312 13.50 3.95 0.0237 989
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Existing Conditions 10Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Ft/s) (Ft) (Ft/Ft) (Ft)
12905 6999 3.75 1.81 0.0038 1282
11695 6999 6.76 1.29 0.0101 917
10698 6999 3.04 5.46 0.0004 421
10104 6999 5.83 2.59 0.0093 464
9476 6999 5.72 4.08 0.0045 313
8889 6999 4.06 2.91 0.0023 626
8290 6999 6.16 1.12 0.0120 1010
7668 6999 3.56 1.96 0.0038 1058
7117 6999 5.72 1.90 0.0056 645
6554 6999 1.91 4.47 0.0004 841
6147 6999 2.94 4.53 0.0007 532
5899 6999 6.09 2.66 0.0033 480
5313 6999 7.15 1.33 0.0137 1013
4690 6999 2.48 3.25 0.0009 940
4090 6999 6.07 1.13 0.0341 1025
3486 6999 1.47 5.38 0.0002 905
2884 6999 2.12 5.37 0.0003 649
2680 6999 2.89 4.70 0.0007 537
2284 6999 8.00 1.95 0.0222 465
2075 6999 4.76 4.45 0.0012 389
1907 6999 2.92 6.46 0.0004 613
1701 6999 3.35 6.70 0.0008 677
1525 6999 3.35 7.24 0.0007 1064
1307 6999 2.92 7.77 0.0006 315
1053 6999 4.44 5.04 0.0023 324
977 6999 6.84 3.88 0.0077 277
927 6999 11.08 2.35 0.0399 278
667 6999 6.04 4.48 0.0044 272
482 6999 5.13 4.20 0.0033 344
284 6999 6.10 2.74 0.0076 465
85 6999 6.54 1.52 0.0200 760
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Existing Conditions 2Y
River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width

(cfs) (Fts) (Ft) (FUFt) (Ft)
12905 406 3.10 1.27 0.0039 169

11695 406 5.46 0.92 0.0185 81
10698 406 0.37 4.17 0.0000 265
10104 406 417 0.54 0.0454 182
9476 406 1.26 1.38 0.0012 234
8889 406 1.43 0.66 0.0020 431
8290 406 4.79 0.70 0.0212 121
7668 406 1.85 0.57 0.0034 393
7117 406 4.12 0.51 0.0233 195
6554 406 0.48 1.32 |  0.0001 636
6147 406 0.67 1.35 0.0002 449
5899 406 1.56 0.98 0.0014 265
5313 406 3.92 0.48 0.0213 216
4690 406 0.46 1.71 0.0001 516
4090 406 3.056 0.30 0.0530 448
3486 406 0.24 2.64 0.0000 654
2884 406 0.29 3.15 0.0000 445
2680 406 0.50 3.15 0.0000 257
2284 406 4.44 0.61 0.0289 149
2075 406 1.71 1.36 0.0010 176
1907 406 0.55 252 0.0001 291
1701 406 0.72 1.94 0.0002 290
1525 406 0.43 4.41 0.0000 215
1307 406 0.41 3.48 0.0000 282
1053 406 1.26 1.24 0.0014 258
977 406 2.38 0.87 0.0072 201
927 406 4.51 0.66 0.0355 143
667 406 1.41 1.58 0.0012 182
482 406 1.01 1.65 0.0006 242
284 406 1.71 0.90 0.0038 264
85 406 2.87 0.56 0.0200 251
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Project Condition 100Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Ft/s) (Ft) (FUFt) (Ft)
12905 47356 9.83 4.03 0.0077 1675
11695 47356 8.72 5.28 0.0034 1450
10698 47356 7.95 6.16 0.0015 1162
10104 47356 8.16 435 0.0037 1640
9476 47356 12.12 5.70 0.0070 860
8889 47356 9.84 475 0.0044 1239
8290 47356 9.73 3.76 0.0107 1243
7668 47356 6.32 6.81 0.0026 1146
7117 47356 5.64 7.75 0.0015 1096
6554 47356 5.10 10.78 0.0008 896
6147 47356 7.01 417 0.0013 1883
5899 47356 14.07 5.23 0.0063 1904
5313 47356 12.82 4.03 0.0139 1486
4690 47356 6.01 6.31 0.0018 2147
4090 47356 6.39 5.74 0.0036 1589
3486 47356 3.56 12.00 0.0004 2146
2884 47356 4.08 5.82 0.0004 2934
2680 47356 4.52 5.80 0.0005 2767 ]
2284 47356 454 5.96 0.0006 2750
2075 47356 4.48 7.64 0.0003 2792
1907 47356 3.24 10.42 0.0002 2819
1701 47356 2.62 12.20 0.0002 2779
1525 47356 3.84 14.07 0.0004 2446 N
1307 47356 8.09 16.43 0.0014 379
1053 47356 9.97 13.30 0.0030 381 |
977 47356 12.34 11.34 0.0053 372
927 47356 20.76 7.39 0.0287 331
667 47356 16.06 7.07 0.0118 497
482 47356 11.82 5.97 0.0067 809
284 47356 13.40 4.63 0.0125 956
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Project Condition 10Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Ft/s) (Ft) (Ft/Ft) (Ft)
12905 7025 3.74 1.82 0.0037 1283
11695 7025 6.79 1.28 0.0102 917
10698 7025 3.05 5.46 0.0004 422
10104 7025 5.83 2.60 0.0092 464
9476 7025 5.74 4.08 0.0045 313
8889 7025 4.07 2.91 0.0023 626
8290 7025 6.17 1.12 0.0120 1011
7668 7025 3.56 1.97 0.0038 1058
7117 7025 5.70 1.90 0.0055 648
6554 7025 1.92 4.48 0.0004 842
6147 7025 2.95 4,52 0.0007 534
5899 7025 6.09 2.66 0.0032 480
5313 7025 7.18 1.33 0.0139 1013
4690 7025 248 3.26 0.0009 940
4090 7025 6.06 1.13 0.0338 1026
3486 7025 1.47 5.39 0.0002 906
2884 7025 2.12 5.37 0.0003 649
2680 7025 2.89 4.71 0.0007 537
2284 7025 7.99 1.96 0.0220 465
2075 7025 4.67 4.60 0.0012 386
1907 7025 3.01 6.46 0.0004 612
1701 7025 3.49 6.68 0.0010 675
1525 7025 3.57 7.03 0.0009 1058
1307 7025 2.92 7.78 0.0006 316
1053 7025 4.45 5.05 0.0023 324
977 7025 6.85 3.89 0.0077 277
927 7025 11.09 2.36 0.0398 278
667 7025 6.06 4.49 0.0044 272
482 7025 5.14 4.21 0.0033 345
284 7025 6.11 2.75 0.0076 465
85 7025 6.55 1.53 0.0200 760
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Project Condition 2Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Ft/s) (Ft) (FtFt) (Ft)
12905 411 3.1 1.28 0.0039 169
11695 411 5.46 0.93 0.0183 81
10698 411 0.37 4.16 0.0000 266
10104 411 4.15 0.54 0.0447 184
9476 411 1.27 1.39 0.0012 234
8889 411 1.43 0.66 0.0020 432
8290 411 4.81 0.70 0.0212 121
7668 411 1.85 0.58 0.0034 394
7117 411 4.13 0.51 0.0233 195
6554 411 0.49 1.33 0.0001 637
6147 411 0.67 1.36 0.0002 449
5899 411 1.57 0.99 0.0014 265
5313 411 3.95 0.48 0.0215 217
4690 411 0.46 1.72 0.0001 517
4090 411 3.07 0.30 0.0536 449
3486 411 0.24 2.64 0.0000 655
2884 411 0.29 3.15 0.0000 445
2680 411 0.50 3.16 0.0000 258
2284 411 4.45 0.61 0.0289 150
2075 411 1.73 1.35 0.0010 175
1907 411 0.59 249 0.0001 280
1701 411 0.79 1.87 0.0002 279
1525 411 0.47 4.29 0.0000 204
1307 411 0.42 3.46 0.0000 282
1053 411 1.27 1.25 0.0014 258
977 411 2.39 0.87 0.0072 202
927 411 4.50 0.65 0.0362 146
667 411 1.42 1.59 0.0012 182
482 411 1.02 1.66 0.0006 243
284 411 1.72 0.90 0.0039 265

SOCTIIP San Mateo Creek
Sediment Transport Analysis



Sediment Continuity Analysis - Lower San Mateo Creek
South Orange County Transportation Infrastructure Improvements Project

Project Conditions and RMV Development 100Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Fts) (Ft) (FUFt) (Ft)
12905 46469 9.76 3.99 0.0077 1569
11695 46469 8.69 5.23 0.0034 1417
10698 46469 7.88 6.13 0.0015 1156
10104 46469 8.15 4.31 0.0038 1621
9476 46469 12.04 5.65 0.0070 857
8889 46469 9.78 4.71 0.0044 1233
8290 46469 9.69 3.71 0.0107 1242
7668 46469 6.29 6.73 0.0026 1145
7117 46469 5.60 7.66 0.0015 1095
6554 46469 5.05 10.70 0.0008 896
6147 46469 6.97 4.31 0.0013 1781
5899 46469 13.95 5.22 0.0063 1881
5313 46469 12.76 3.98 0.0140 1471
4690 46469 5.97 6.24 0.0018 2130
4090 46469 6.35 5.68 0.0036 1578
3486 46469 3.51 12.00 0.0003 2086
2884 46469 4.88 8.55 0.0006 2734
2680 46469 4.58 5.62 0.0006 2765
2284 46469 4.63 5.77 0.0006 2749
2075 46469 4.53 7.45 0.0003 2791
1907 46469 3.25 10.23 0.0002 2818
1701 46469 2.61 12.01 0.0002 2762
1525 46469 3.83 13.88 0.0004 2437
1307 46469 8.01 16.30 0.0014 378
1053 46469 9.89 13.17 0.0030 380
977 46469 12.27 11.21 0.0054 371
927 46469 20.64 7.31 0.0288 330
667 46469 15.98 7.01 0.0118 494
482 46469 11.71 5.94 0.0066 805
284 46469 13.35 4.58 0.0126 953
85 46469 13.40 3.92 0.0237 986
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Project Conditions and RMV Development 10Y

River Station Q Velocity | Hydraulic Depth | E.G. Slope | Top Width
(cfs) (Ft/s) (Ft) (Ft/Ft) (Ft)
12905 6975 3.74 1.81 0.0038 1282
11695 6975 6.76 1.28 0.0102 916
10698 6975 3.04 5.46 0.0004 421
10104 6975 5.82 2.59 0.0093 464
9476 6975 5.71 4.07 0.0045 313
8889 6975 4.05 2.91 0.0023 625
8290 6975 6.16 1.12 0.0120 1010
7668 6975 3.55 1.96 0.0038 1058
7117 6975 5.72 1.90 0.0056 642
6554 6975 1.91 4.47 0.0004 841
6147 6975 2.93 4.53 0.0007 531
5899 6975 6.07 2.65 0.0032 480
5313 6975 7.15 1.33 0.0138 1012
4690 6975 2.47 3.25 0.0009 939
4090 6975 6.05 1.13 0.0340 1025
3486 6975 1.47 5.37 0.0002 905
2884 6975 2.1 5.36 0.0003 649
2680 6975 2.88 4.69 0.0007 536
2284 6975 7.99 1.94 0.0222 465
2075 6975 4.66 4.59 0.0012 384
1907 6975 3.00 6.45 0.0004 609
1701 6975 3.48 6.65 0.0010 670
1525 6975 3.55 7.15 0.0009 1048
1307 6975 2.91 7.76 0.0006 315
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