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SECTION 1 INTRODUCTION 

1.1 PROJECT DESCRIPTION 

The proposed Mission Trails Flow Regulatory Structure (FRS) II, Pipeline Tunnel, and Vent Demolition 
Project (jointly referred to in this document as the Mission Trails FRS II Project), includes all activities 
necessary for the construction and operation of up to an 18-million gallon (mg) below ground reservoir 
and pipeline tunnels, including access roads, staging areas, and a stabilized crossing of the San Diego 
River to facilitate future maintenance. 

This project is proposed by the San Diego County Water Authority (Water Authority). The project is 
located within the northwestern portion of Mission Trails Regional Park (MTRP), just east of the 
Tierrasanta community, within the City of San Diego (City; Figure 1). State Route 52 (SR-52) is just 
north of the northern project boundary and Mission Gorge Road forms the southern project boundary. 
Interstate 15 (I-15) is 2.8 miles to the west. The project is located within Township 15S, Range 2W, of the 
USGS 7.5-minute, La Mesa, CA quadrangle topographic map.  

MTRP was dedicated as parkland in 1974 has become one of the largest urban parks in the United States. 
The park is the site of the Old Mission Dam, built to store water for the Mission San Diego de Alcala. A 
network of hiking/biking/equestrian trails traverses this corner of the park. Residential development is 
located to the west in Tierrasanta and to the south in San Carlos and Navajo. Marine Corps Air Station 
(MCAS) Miramar is located to the north, on the north side of SR-52, and the Fortuna Mountain portion of 
MTRP is located to the east.  

The Water Authority purchases water from the Metropolitan Water District of Southern California 
(MWD) and delivers it to 23 member agencies through five large-diameter pipelines. Water in the 
pipelines flows by gravity from north to south. The pipelines are in two north-south right-of-way 
corridors, or easements, called the First and Second Aqueducts. The proposed project facilities analyzed 
in this technical report are adjacent to the Second Aqueduct easement, which is 130 feet wide. Three 
water pipelines currently cross MTRP within the Second Aqueduct easement. Pipeline 3, a 69-inch 
diameter precast concrete pipe, and Pipeline 4, a 72-inch diameter pre-stressed concrete cylinder pipe, 
carry untreated (“raw”) water. Pipeline 4B-II, a 96-inch diameter welded steel pipe, carries treated water.  

The primary objective of the proposed project is to provide additional regulatory storage and improved 
flow control in response to future increased untreated water demands in the south county area. An 
additional project objective is protection from an anticipated higher frequency of service interruptions 
once the Second Aqueduct pipelines to the north are converted from a gravity system to a partially 
pumped system.  

The proposed project, which is considered a single project under CEQA, consists of two major 
components: the FRS II and two large-diameter pipelines installed within separate inlet and outlet tunnels. 
In addition, the vents within the affected reach of Pipelines 3 and 4 would be removed, as would several 
blow-off valve structures (Figure 2). 
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The FRS II would be constructed on a 12.8-acre parcel currently owned by the San Diego Unified School 
District within the boundaries of MTRP. The site is northeast of the existing FRS I, and is adjacent to the 
east side of the 130-foot wide Second Aqueduct easement owned by the Water Authority. The tunnel 
would be constructed completely underground, except at the north and south endpoints (“North Portal” 
and “South Portal”) where construction equipment and excavated material would enter and exit, and at the 
intermediate inlet and outlet shafts on either side of the FRS. The portals would be just east of the Water 
Authority easement, on City property within MTRP. The shaft on the inlet side of the FRS II would be 
within the parcel that would be purchased by the Water Authority from the San Diego Unified School 
District. The shaft on the outlet side of the FRS II would be located outside the school property to 
minimize the shaft depth and facilitate maintenance access. The vent structures and blow-off structures 
are within the Water Authority Second Aqueduct easement.  

The proposed Mission Trails FRS II consists of up to an 18-mg buried concrete tank, a control building, 
and appurtenant facilities, similar to the existing treated water FRS I in MTRP. The proposed FRS II 
would be a buried rectangular cast-in-place concrete structure. The overall height of the buried structure 
would be 18 feet. Inside the structure would be two up to 9-million-gallon basins. This would allow one 
basin to be taken out of service for maintenance while the other basin remains in service. The elevation of 
the proposed FRS II would be set so that the range of operating water levels (hydraulic grade line) would 
be between 768 and 792 feet above mean sea level (msl), with a normal operating hydraulic grade line of 
780 feet above msl.  

The above ground building associated with the buried reservoir would house the control room, access 
room, and valve vaults. The Access/Control Building would be located at the south edge of the buried 
reservoir. The building would measure approximately 20 feet by 50 feet, and would be approximately 10 
feet high. The entire structure would be completely surrounded by an 8-foot high security fence, which 
would be accessed by workers through a gate.  

The excavated tunnels are proposed to be 13 feet in diameter. The inlet and outlet tunnels would be 
constructed from two portals toward the FRS II. The North Portal would be located just west of the 
Second Aqueduct easement near the Portobelo Drive access point. The South Portal would be located just 
west of the Second Aqueduct easement between Elliot Vents 4 and 5. The tunnel segments would each 
terminate at the FRS II reservoir in 12-foot diameter vertical tunnel shafts constructed near the FRS II. 
The shafts would be approximately 20 feet deep, depending on the exact location in relation to the tunnel 
depth and the ground surface. Inside the tunnel, a single 96-inch diameter welded steel pipeline would be 
placed. This pipeline would replace a 4,825-foot long section of Pipelines 3 and 4 in MTRP.  

The proposed project would allow most of the existing highly visible vent structures in MTRP to be 
removed. Some vents would be replaced with an air release/vacuum structure. The planned action for 
each vent is as follows: 

• Elliot Vents No. 1, 2, and 3 on Pipelines 3 and 4 would be removed.  

• Elliot Vent No. 4 on Pipelines 3 and 4 would be removed. This pair of vents would be replaced 
with air release/vacuum structures per Water Authority Standard Drawing SD-3.  

• Elliot Vent No. 5 on Pipeline 3 would stay at its present location or may be replaced with an air 
release/vacuum structure. 
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• Elliot Vent No. 5 on Pipeline 4 would be removed and replaced with an air release/vacuum 
structure. 

The proposed FRS II project includes the construction of a stabilized crossing of the San Diego River at 
the location of an existing unimproved road crossing.  

Overall, construction is expected to last approximately two years, with the level of intensity varying from 
high for the first 6 months during tunnel mobilization and FRS II excavation; to moderate for the 18 
months during tunnel excavation, pipeline installation and FRS II construction; to low at the end of the 
project during vent demolition and pipeline connections. Construction would occur between 7:00 a.m. to 
7:00 p.m. Monday through Saturday. Excavation for the outlet tunnel would occur 24 hours a day from 
the South Portal throughout the project. Construction work for the inlet tunnel at the North Portal would 
occur 24 hours a day for up to 10 days to cut open the existing pipeline and connect it to the new pipeline 
so that the flow of water would be resumed with the least delay possible. Haul trucks would operate 
between 7:00 a.m. and 7:00 p.m. Monday through Saturday. 

General staging for the project would occur at the Clairemont Mesa MTRP entrance, west of the bridge. 
Construction trailers and other support facilities that would not have to be on the tunnel portal or FRS II 
sites would be located in this staging area. Parking for crew/engineering vehicles would be allotted in this 
space as well, to minimize individual vehicles on park trails being used for hauling. 

Following an extensive study of road widths, slopes, and other considerations, the following routes 
to/from I-15 and SR-52 have been proposed for construction equipment and hauling of excavated material 
via trucks: 

• North Portal Construction Activities Ingress and Egress – East/west on Clairemont Mesa 
Boulevard to Via Valarta to Portobelo Drive to MTRP access point or north/south on Santo Road 
to Antigua Boulevard to Via Valarta to Portobelo Drive to MTRP access point. 

• South Portal and FRS II Construction Activities Ingress and Egress – East/west on Clairemont 
Mesa Boulevard to MTRP access point at the end of the street, over the park bridge to South 
Portal and FRS II sites via MTRP trails 

• South Portal and FRS II Oversized Load Ingress/Egress – East/west on Clairemont Mesa 
Boulevard, south on Rueda Drive, east on Calle de Vida to MTRP access point.   

An exception to the proposed access ingress and egress pattern for the South Portal and FRS II is that 
equipment heavier than 60,000 pounds (30 tons) would not be brought into the construction areas in the 
park via the park bridge, because the posted weight limit on the bridge is 30 tons. Large equipment, such 
as track-type tractors, track loaders, excavators, dozers, scraper, cranes, and end dump trucks, would be 
brought into and out of the MTRP South Portal and FRS II sites via Clairemont Mesa Boulevard and 
Calle de Vida. This type of equipment would generally come into the sites for the duration of their use in 
construction, and then be removed. Such heavy equipment would not be entering and leaving the sites on 
a frequent basis. 

The Clairemont Mesa entrance and bridge, and other park trails used for construction access and activities 
would be closed to MTRP patrons during the daily construction activity. The trails in the park that would 
be used for access would be widened to 12 feet if they are currently less than 12 feet wide. One 
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approximately 2,000 foot section of road between the SDG& E tower and FRS II site would be widened 
to 20 feet to allow for two-way truck traffic. All access roads would be re-graded for use during the 
construction, and crushed rock may be placed on the access trails in the park to minimize erosion damage 
and stabilize the surface for heavy trucks.  

Up to approximately 105,000 cubic yards (cy) of soil and rock is expected to be removed from the FRS II 
site during excavation for the buried reservoir. The excavated material would be hauled offsite in dump 
trucks. Also, as the tunnel is excavated, the excavated soil and rock, called “muck,” must be removed. A 
total of approximately 48,000 cy of muck is estimated to be generated during tunnel, shaft, portal, and 
pipeline excavation.  

The final disposal location for the excavated materials (“spoils”) would be selected by the contractor. If 
spoils are relatively free from foreign materials, then the sand, gravel processors, and fill brokers may be 
interested in the materials. Nearby potential locations include Canyon Rock and Asphalt rock quarry at 
500 Mission Gorge Road adjacent to the south side of MTRP; Vulcan Materials (Mission Valley Quarry) 
at 5747 Mission Center Road; Hanson Aggregates (Miramar Recycle Site) at 9229 Harris Plant Road (I-5 
at Cabrillo Parkway); Hanson Aggregates (Carroll Canyon Plant) at Miramar Road west of I-15; and the 
Sycamore Canyon Landfill at 8514 Mast Boulevard in Santee. Temporary spoils stockpile locations have 
also been identified at the KFMB radio towers off of SR-52 near Mast Boulevard, the Old Quarry in 
MTRP, and the Cowles Mountain Trail staging area in MTRP. 

In order to utilize the new Mission Trails Tunnel and FRS II most effectively, it may be necessary to re-
configure the flows in the pipeline leading into the Mission Trails project area. At present, Pipelines 3, 4, 
and 4B enter the area from the SR-52 right-of-way; Pipeline 3 carries untreated water, Pipeline 4 is out of 
service, and Pipeline 4B carries treated water. Pipeline reconfiguration could include the reactivation of 
Pipeline 4 to carry either untreated or treated water, thereby increasing flow capacity. It is also possible 
that Pipeline 3 could be switched to carry treated water, and Pipeline 4B switched to carry the untreated 
water flows. These reconfigurations would require the construction of one or two “crossovers” to 
reconnect the pipelines in the optimum configuration. This would occur in the general vicinity of the 
existing “Shepard Canyon Wye” facility and San Diego 11 service connection. The probable construction 
for these crossovers, if needed, would involve excavation for pipeline construction, which could take a 
few weeks to a few months for total completion. Although the overall construction period could last 
several months, the shutdown period for the crossover connections would only take approximately 10 
days. During the shutdown period, work at the site would be 24 hours per day, 7 days per week. It is 
anticipated that the surface would be restored to existing conditions following the construction in this 
area. 

1.2 NOISE 

1.2.1 Background 

Noise is generally defined as loud, unpleasant, unexpected, or undesired sound that is typically associated 
with human activity and that interferes with or disrupts normal activities. Although exposure to high noise 
levels has been demonstrated to cause hearing loss, the principal human response to environmental noise 
is annoyance. The response of individuals to similar noise events is diverse and influenced by the type of 
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noise, the perceived importance of the noise and its appropriateness in the setting, the time of day and the 
type of activity during which the noise occurs, and the sensitivity of the individual.  

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as 
air, and are sensed by the human ear. Sound is generally characterized by several variables, including 
frequency and intensity. Frequency describes the sound’s pitch and is measured in Hertz (Hz), while 
intensity describes the sound’s loudness and is measured in decibels (dB). Decibels are measured using a 
logarithmic scale. A sound level of 0 dB is approximately the threshold of human hearing and is barely 
audible under extremely quiet listening conditions. Normal speech has a sound level of approximately 60 
dB. Sound levels above about 120 dB begin to be felt inside the human ear as discomfort and eventually 
pain at still higher levels. The minimum change in the sound level of individual events that an average 
human ear can detect is about 3 dB. A change in sound level of about 10 dB is usually perceived by the 
average person as a doubling (or halving) of the sound’s loudness. 

Because of the logarithmic nature of the decibel unit, sound levels cannot be added or subtracted directly 
and are somewhat cumbersome to handle mathematically. However, some simple rules are useful in 
dealing with sound levels. First, if a sound’s intensity is doubled, the sound level increases by 3 dB, 
regardless of the initial sound level. Thus, for example: 60 dB + 60 dB = 63 dB, and 80 dB + 80 dB =  
83 dB. 

Sound intensity is usually expressed referenced to a known standard. This report refers to two 
measurements: sound pressure level and sound power level. In expressing sound pressure on a 
logarithmic scale, the sound pressure is compared to a reference value of 20 micropascals (µPa). In 
expressing sound power level, the standard reference sound power is 1 picowatt. These terms are different 
and should not be confused. Sound pressure level depends not only on the power of the source, but also 
on the distance from the source and on the acoustical characteristics of the space surrounding the source; 
while sound power level is a measure of the acoustic power radiated by the source.  

Hertz is a measure of how many times each second the crest of a sound pressure wave passes a fixed 
point. For example, when a drummer beats a drum, the skin of the drum vibrates a number of times per 
second. A particular tone that makes the drum skin vibrate 100 times per second generates a sound 
pressure wave that is oscillating at 100 Hz, and this pressure oscillation is perceived as a tonal pitch of 
100 Hz. Sound frequencies between 20 and 20,000 Hz are within the range of sensitivity of the best 
human ear. 

Sound from a tuning fork (a pure tone) contains a single frequency, but most sounds one hears in the 
environment do not consist of a single frequency but rather a broad band of frequencies differing in sound 
level. The method commonly used to quantify environmental sounds consists of evaluating all frequencies 
of a sound according to a weighting system that reflects that human hearing is less sensitive at low 
frequencies and extremely high frequencies than at the mid-range frequencies. This is called “A” 
weighting, and the decibel level measured is called the A-weighted sound level (dBA). In practice, the 
level of a noise source is conveniently measured using a sound level meter that includes a filter 
corresponding to the dBA curve. 

Although the A-weighted sound level may adequately indicate the level of environmental noise at any 
instant in time, community noise levels vary continuously. Most environmental noise includes a 
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conglomeration of noise from distant sources that creates a relatively steady background noise in which 
no particular source is identifiable. A single descriptor called the Leq (equivalent sound level) is used. Leq 
is the energy-mean A-weighted sound level during a measured time interval. It is the “equivalent” 
constant sound level that would have to be produced by a given source to equal the fluctuating level 
measured. In addition, it is often desirable to know the acoustic range of the noise source being measured. 
This is accomplished through the Lmax and Lmin indicators, which represent the RMS (or root-mean-
square) maximum and minimum obtainable noise levels during the monitoring interval. The Lmin value 
obtained for a particular monitoring location is often called the acoustic floor for that location. 

To describe time-varying character of environmental noise, the statistical noise descriptors L10, L50, and 
L90 are commonly used. They are the noise levels equaled or exceeded during 10 percent, 50 percent, and 
90 percent of a stated time. Sound levels associated with the L10 typically describe transient or short-term 
events, while levels associated with the L90 describe the steady-state (or most prevalent) noise conditions.  

Finally, another sound measure known as the Community Noise Equivalent Level (CNEL) is defined as 
the A-weighted average sound level for a 24-hour day. It is calculated by adding a 5-decibel penalty to 
sound levels in the evening (7:00 p.m. to 10:00 p.m.) and a 10-decibel penalty to sound levels in the night 
(10:00 p.m. to 7:00 a.m.) to compensate for the increased sensitivity to noise during the quieter evening 
and nighttime hours. The CNEL is used by the State of California and City of San Diego (City) to define 
acceptable land use compatibility with respect to vehicular traffic noise. Sound levels of typical noise 
sources and environments are provided in Table 1 to provide a frame of reference. 

1.2.2 Applicable Noise Abatement and Control Criteria 

Thresholds used to evaluate potential noise and/or vibration impacts are based on applicable criteria in the 
State CEQA Guidelines (CCR §§15000-15387), Appendix G; and the City of San Diego’s Significance 
Determination Thresholds for CEQA.  A significant noise and/or vibration impact would occur if the 
project would: 

• Expose sensitive land uses to construction noise, which exceeds 75 dBA Leq (averaged over a 12-
hour period) between the hours of 7:00 a.m. and 7:00 p.m.  If the project vicinity ambient level is 
currently at or exceeds 75 dBA Leq, noise level increases greater than 3 dB would be considered 
significant. 

• Expose sensitive land uses to construction noise between the hours of 7:00 p.m. and 7:00 a.m. 

• Exceed the significance thresholds in Table 2 for interior and exterior noise impacts from traffic 
generated noise. 

• Result in a permanent increase in ambient noise levels in the project vicinity, which exceed the 
significance thresholds in Table 3. 

• Expose persons to or generate excessive vibration that: 

• Results in peak particle velocities in excess of 2 in/sec at the nearest structure. 

• Results in a daily average particle velocity in excess of 0.5 in/sec at the nearest sensitive receptor. 
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City of San Diego Transportation Element 

The City of San Diego Transportation Element of the General Plan has established standards for land use 
compatibility with various noise levels. The maximum acceptable exterior noise level for residential uses 
is 65 dBA CNEL for noise sensitive land uses, such as residences, schools, and churches. These standards 
are based upon accepted thresholds of significance and apply to noise from any source (Table 2).  

City of San Diego Noise Ordinance 

All properties adjacent to the project are located in the City and are zoned for Residential land use (R-2). 
The City noise ordinance (Chapter 5, Article 9.5, §59.5.040) has established maximum noise levels at the 
boundary of various land uses as shown in Table 3.  

The City Noise Ordinance has also established maximum noise levels for construction-related noise 
(Chapter 5, Article 9.5, §59.5.0404). The ordinance states: 

(a) It shall be unlawful for any person, between the hours of 7:00 p.m. of any day and 7:00 
a.m. of the following day, or on legal holidays as specified in Section 21.04 of the San 
Diego Municipal Code, with exception of Columbus Day and Washington’s Birthday, or 
on Sundays, to erect, construct, demolish, excavate for, alter or repair any building or 
structure in such a manner as to create disturbing, excessive or offensive noise unless a 
permit has been applied for and granted beforehand by the Noise Abatement and Control 
Administrator.  

(b) Except as provided in subsection C. hereof, it shall be unlawful for any person, including 
The City of San Diego, to conduct any construction activity so as to cause, at or beyond 
the property lines of any property zoned residential, an average sound level greater than 
75 decibels during the 12– hour period from 7:00 a.m. to 7:00 p.m. 

1.3 GROUND-BORNE VIBRATION 

1.3.1 Background 

Vibration consists of waves transmitted through solid material (Beranek and Ver 1992). Unlike in air, 
there are several types of wave motion in solids including compressional, shear, torsional, and bending. 
The solid medium can be excited by forces, moments or pressure fields. This leads to the terminology 
“air-borne” (pressure fields) or “structureborne/groundborne” (forces and moments) vibration.  

Ground-borne vibration propagates from the source through the ground to adjacent buildings by surface 
waves. Vibration may be comprised of a single pulse, a series of pulses, or a continuous oscillatory 
motion. The frequency of a vibrating object describes how rapidly it is oscillating, measured in Hz. Most 
environmental vibrations consist of a composite, or “spectrum” of many frequencies, and are generally 
classified as broadband or random vibrations. The normal frequency range of most ground-borne 
vibration which can be felt generally starts from a low frequency of less than 1 Hz to a high of about 200 
Hz.  



SECTIONONE Introduction 

 W:\27655018\05050-d-r.doc\8-Mar-06\SDG 1-8 

Vibration energy spreads out as it travels through the ground, causing the vibration amplitude to decrease 
with distance away from the source. High frequency vibrations reduce much more rapidly than low 
frequencies, so that in the far-field from a source the low frequencies tend to dominate. Soil properties 
also affect the propagation of vibration. When ground-borne vibration interacts with a building there is 
usually a ground-to-foundation coupling loss but the vibration can also be amplified by the structural 
resonances of the walls and floors. Vibration in buildings is typically perceived as rattling of windows or 
items on shelves or the motion of building surfaces. The vibration of building surfaces can also be 
radiated as sound and heard as a low-frequency rumbling noise, known as ground-borne noise. 

Perceptible ground-borne vibration is generally limited to areas within a few hundred feet of railway 
systems, certain types of industrial operations, and construction activities, especially pile driving. Road 
vehicles rarely create enough ground-borne vibration to be perceptible to humans unless the road surface 
is poorly maintained and there are potholes or bumps. If traffic, typically heavy trucks, does induce 
perceptible vibration in buildings such as window rattling or shaking of small loose items, then it is most 
likely an effect of low-frequency air-borne noise or ground characteristics. 

Building structural components can also be excited by high levels of low-frequency noise (typically less 
than 100 Hz). The many structural components of a building, excited by low-frequency noise, can be 
coupled together to create complex vibrating systems. The low frequency vibration of the structural 
components can cause smaller items such as ornaments, pictures, and shelves to rattle which can cause 
annoyance to building occupants. Human sensitivity to vibration varies by frequency and by person but 
generally people are more sensitive to low-frequency vibration. Human annoyance is also related to the 
number and duration of events. The more events or the greater the duration, the more annoying it will be 
to humans.  

Construction activities can also produce varying degrees of ground vibration, depending on the equipment 
and methods employed. Ground vibrations from construction activities very rarely reach levels high 
enough to cause damage to structures, although special consideration must be made in cases where fragile 
historical buildings are near the construction site. The construction activities that typically generate the 
highest levels of vibration are blasting and impact pile driving. 

Vibration from construction can be evaluated for potential impacts at sensitive receptors. Typical 
activities evaluated for potential building damage due to construction vibration include demolition, pile 
driving, and drilling or excavation in close proximity to structures. The ground-borne vibration can also 
be evaluated for perception to eliminate annoyance. Vibration propagates according to the following 
expression, based on point sources with normal propagation conditions: 

5.1









=

D

D
PPVPPV ref

refequip  

where: PPVequip = the peak particle velocity in in/sec of the equipment adjusted for 
distance. 

PPVref = the reference vibration level in in/sec at 25 feet 
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Dref = the reference distance (25 feet if using data (from Table 3.8-2) 

D = the distance from the equipment to the receiver 

The peak particle velocity (PPV) is defined as the maximum instantaneous positive or negative peak of 
the vibration and is often used in monitoring of blasting vibration because it is related to the stresses 
experienced by structures. Although PPV is appropriate for evaluating the potential of building damage, it 
is not suitable for evaluating human response. The human body responds to an average vibration 
amplitude. Because the net average of a vibration signal is zero, the room mean square (rms) amplitude is 
used to describe the “smoothed” signal. The root mean square of a signal is the average of the squared 
amplitude of the signal typically calculated over a 1 second period. Decibel notation acts to compress the 
range of numbers used to describe vibration, defined as VdB. The background vibration velocity level in 
residential areas is usually 50 VdB or lower, well below the threshold of perception for humans which is 
approximately 65 VdB. Human response to vibration is usually not significant until it exceeds 70 VdB. 

Agencies such as the Federal Transit Administration (FTA) and the National Park Service (NPS) use PPV 
as a descriptor because it is related to the stresses experienced by buildings. Although PPV is used to 
evaluate the potential of building damage, the FTA does not consider it suitable for evaluating human 
response.  

1.3.2 Applicable Vibration Criteria 

Federal Transit Administration (FTA) 

The FTA have published guidelines for assessing the impacts of ground-borne vibration associated with 
construction of rail projects, which have been applied by other jurisdictions to other types of projects 
(FTA 1995). The FTA measure of the threshold of architectural damage for conventional sensitive 
structures is 0.2 in/sec PPV. The threshold of perception of vibration is 0.01 in/sec PPV. 

National Park Service 

The National Park Service (NPS) has published guidelines for assessing the impacts of vibration on 
historic structures (NPS 1984). The following parameters are suggested for safe levels of vibration:  

1. 0.2 in/sec PPV for structures that exhibit significant levels of historic or architectural importance 
(typical of Category A and B structures in the NPS’s List of Classified Structures), or that are in a 
poor or deteriorated state of maintenance. 

2. 0.5 in/sec PPV for all other historic sites. 

Surface Mining Reclamation and Enforcement 

The U.S. Office of Surface Mining Reclamation and Enforcement (OSM) has established guidelines 
related to blasting (30 CFR §816.66 and §816.67). Section 816.66 states that the operator shall distribute 
a blasting schedule, shall post blasting signs, and control access within blasting area. Section 816.67 has 
established air blast and ground vibration limits at the location of any dwelling, public building, school, 



SECTIONONE Introduction 

 W:\27655018\05050-d-r.doc\8-Mar-06\SDG 1-10 

church, or community building outside the permit area, as shown in Tables 4 and 5, respectively. The 
standard PPV at residential structures is 2.0 in/sec. 

City of San Diego 

The City of San Diego requires that a blasting permit is obtained from the Fire Chief of the City of San 
Diego prior to blasting. The permit is in accordance with the California Health and Safety Code Section 
12007. 

Water Authority 

The Water Authority must ensure that all blasting activities are consistent with the Water Authority’s 
General Conditions and Standard Specifications, Section 02229, including: 

• Blasting during construction shall only be conducted when other practicable excavation methods 
are not available. 

• Providing advance written notification of the date and time of any blasting activities to all 
residents and businesses within 400 feet of the blast area. 

• In the event that blasting is necessary, a Blast Plan shall be developed and approved by the local 
regulatory authority. 
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SECTION 2 EXISTING NOISE ENVIRONMENT 

The project is located within the northwestern portion of MTRP, just east of the Tierrasanta community, 
within the City of San Diego. SR-52 is just north of the northern project boundary and Mission Gorge 
Road forms the southern project boundary. I-15 is 2.8 miles to the west. A network of 
hiking/biking/equestrian trails traverses this corner of the park. Residential development is located to the 
west in Tierrasanta and to the south in San Carlos and Navajo. MCAS Miramar is located to the north, on 
the north side of SR-52, and the Fortuna Mountain portion of MTRP is located to the east. 

Some land uses are considered sensitive to noise. Noise-sensitive receptors are land uses associated with 
indoor and outdoor activities that may be subject to stress or significant interference from noise. They 
often include residential dwellings, mobile homes, hotels, motels, hospitals, nursing homes, educational 
facilities, and libraries. 

Sensitive receptors in the project area consist of residential receptors near the construction sites and on the 
haul routes, as well as schools and churches along the haul routes. 

2.1 SOUND LEVEL MEASUREMENTS 

A series of sound level measurements were taken on September 1 and 2, 2005, at the residences bordering 
MRTP to quantify the existing noise environment near the proposed project. Two types of sound level 
measurements were conducted: short-term (1-hour duration) and long-term (24-hour duration). The 
results of the short-term measurements are summarized in Table 6 and the long-term measurements are 
summarized in Tables 7 and 8 and are shown on Figure 3. 

The short-term data were gathered using a Larson Davis Model 820 ANSI (American National Standards 
Institute) Type 1 Integrating Sound Level Meter (Serial Number 1323). The meter was calibrated before 
and after each measurement period with a Larson Davis Model CAL150B acoustic calibrator (Serial 
Number 2233). The meter was mounted on a tripod five feet above the ground to simulate the average 
height of the human ear. All sound level measurements conducted by URS were in accordance with ISO 
1996a, b, c. 

The long-term data were gathered using a Larson Davis Model 712 and 720 ANSI Type 2 Integrating 
Sound Level Meter (Serial Number 0418). The meter was placed in a watertight container and the 
microphone was mounted securely on a tripod so that the microphone was approximately 5 feet above 
ground level. The long-term measurement consisted of consecutive 15-minute averages. The following 
details the measurement locations.  

ST1 Two 1-hour measurements were conducted during the daytime and nighttime near residences on 
5190 Corte Playa Catalina. The residences are single-family with the front yards facing MTRP. 
The residences are approximately 800 feet southwest of the proposed FRS II structure. The 
daytime measurement was taken between 12:55 and 1:55 p.m. and the nighttime measurement 
was taken between 11:05 p.m. and 12:05 a.m. on September 1 and 2, 2005. Daytime noise 
sources consisted of vehicular traffic on SR-52 to the northwest, HVAC units on residences, jets 
from MCAS Miramar, small aircraft overflights, birds vocalizing, dogs barking, and people 
talking. Nighttime noise sources were similar to those during the day; however, the dominant 
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noise sources were HVAC units at the residences and crickets. The daytime one-hour Leq was 
42.2 dBA and the nighttime one-hour Leq was 38.9 dBA. 

ST2 Two 1-hour measurements were conducted during the daytime and nighttime near residences near 
the intersection of Seda Drive and Renovo Way. The residences are multi-family with the front 
yards and patios facing MTRP. The residences are approximately 2,300 feet from the proposed 
South Portal site. The daytime measurement was taken between 11:45 a.m. and 12:45 p.m. and 
the nighttime measurement was taken between 10:00 and 11:00 p.m. on September 1, 2005. 
Daytime noise sources consisted of vehicular traffic on SR-52 to the northwest, HVAC units on 
residences, jets from MCAS Miramar, small aircraft overflights, birds vocalizing, dogs barking, 
and people talking. Nighttime noise sources were similar to those during the day; however, the 
dominant noise sources were HVAC units at the residences and crickets. The daytime one-hour 
Leq was 43.0 dBA and the nighttime one-hour Leq was 44.4 dBA. 

LT1 A 24-hour measurement was conducted in an open space near the patios of multi-family 
residences at 11390 Portobelo Drive in the Belsera condominium complex. The residences 
overlook the proposed Portobelo Drive access route near the proposed North Portal site and are 
near the Pipeline Interconnect Reconfiguration site. The measurement was taken between 10:30 
a.m. on September 1 and 11:30 a.m. on September 2. Daytime noise sources consisted of 
vehicular traffic on SR-52 to the north, HVAC units on residences, jets from MCAS Miramar, 
small aircraft overflights, birds vocalizing, dogs barking, and people talking. Nighttime noise 
sources were similar to those during the day; however, the dominant noise sources were traffic on 
SR-52 and crickets. The 15-minute Leq ranged from 39.5 to 68.9 dBA (average = 48.9 dBA). 

LT2 A 24-hour measurement was conducted in an open space near the patios of multi-family 
residences at 11360 Portobelo Drive in the Belsera condominium complex. The patios of the 
residences overlook the proposed North Portal site on the MTRP. The measurement was taken 
between 11:00 a.m. on September 1 and 12:00 p.m. on September 2. Daytime noise sources 
consisted of vehicular traffic on SR-52 to the north, HVAC units on residences, jets from MCAS 
Miramar, small aircraft overflights, birds vocalizing, dogs barking, and people talking. Nighttime 
noise sources were similar to those during the day; however, the dominant noise sources were 
traffic on SR-52 and crickets. The 15-minute Leq ranged from 42.9 to 72.0 dBA (average = 53.0 
dBA). 
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SECTION 3 NOISE IMPACT ASSESSMENT 

The proposed project, which is considered a single project under CEQA, consists of two major 
components: the FRS II and two large-diameter pipelines installed within an inlet tunnel and an outlet 
tunnel. In addition, the vents within the affected reach of Pipelines 3 and 4 would be removed, as would 
several blow-off valve structures. The FRS II would be constructed on a 12.8-acre parcel currently owned 
by the San Diego Unified School District within the boundaries of MTRP. The site is northeast of the 
existing FRS I, and is adjacent to the east side of the 130-foot wide Second Aqueduct easement owned by 
the Water Authority. The tunnel would be constructed completely underground, except at the north and 
south endpoints (“North Portal” and “South Portal”) where construction equipment and excavated 
material would enter and exit, and at the intermediate inlet and outlet shafts on either side of the FRS. The 
portals would be just east of the Water Authority easement, on City property within MTRP. The shaft on 
the inlet side of the FRS II would be within the parcel that would be purchased by the Water Authority 
from the San Diego Unified School District. The shaft on the outlet side of the FRS II may be located 
outside the school property to minimize the shaft depth and facilitate maintenance access. The vent 
structures and blow-off structures are within the Water Authority Second Aqueduct easement. 

This report assesses potential noise and vibration impacts from construction, demolition, and traffic on the 
haul routes at on- and off-site sensitive receptors. 

3.1 CONSTRUCTION NOISE 

3.1.1 FRS II 

The proposed Mission Trails FRS II consists of up to an 18-mg buried concrete tank, a control building, 
and appurtenant facilities, similar to the existing treated water FRS I in MTRP. The proposed FRS II 
would be a buried rectangular cast-in-place concrete structure. Inside the structure would be two up to 9-
million-gallon basins. This would allow one basin to be taken out of service for maintenance while the 
other basin remains in service. The elevation of the proposed FRS II would be set so that the range of 
operating water levels (hydraulic grade line) would be between 768 and 792 feet above msl, with a 
normal operating hydraulic grade line of 780 feet above msl.  

The above-ground building associated with the buried reservoir would house the control room, access 
room, and valve vaults. The Access/Control Building would be located at the south edge of the buried 
reservoir. The building would measure approximately 20 feet by 50 feet, and would be approximately 10 
feet high. The entire structure would be completely surrounded by an 8-foot high security fence which 
would be accessed by workers through a gate.  

Construction activities at the proposed site would result in a short-term, temporary increase in the ambient 
noise level. Noise would result from the operation of construction equipment. The increase in noise level 
would be primarily experienced close to the noise source. The magnitude of the impact would depend on 
the type of construction activity, noise level generated by various pieces of construction equipment, 
duration of the construction phase, and distance between the noise source and receiver. Figure 4 shows 
maximum noise levels generated by typical construction equipment. Sound levels of typical construction 
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equipment range from approximately 65 dBA to 95 dBA at 50 feet from the source (U.S. Environmental 
Protection Agency [U.S. EPA] 1971).  

Construction activities at the FRS II site would include earthwork, building structures, trenching and pipe 
laying, paving, and landscaping. The worst-case number of equipment operating at any one time would be 
during the grading and excavation and building construction phases. The anticipated number of and type 
of construction equipment needed for grading and excavation is as follows: 

• 2 Track-type tractors (e.g., Caterpillar D9 and D11) 

• 1 Track loader (e.g., Caterpillar 973C) 

• 2 Excavators (e.g., Caterpillar 325C or 330C) 

• 1 Wheel loader (e.g., Caterpillar 980H) 

• 1 Wheel dozer (e.g., Caterpillar 824H) 

• 1 Backhoe loader (e.g., Caterpillar 430D) 

• 1 Scrapper (e.g., Caterpillar 651E) 

• 1 Dump truck (e.g., Caterpillar 725) 

• 1 Water truck 

• 1 Hydraulic grader (e.g., Gradall XL 5100) 

• 1 Motor grader (e.g., Caterpillar 163 Global) 

The anticipated number of and type of construction equipment needed for building construction is as 
follows: 

• 2 Track-type tractors (e.g., Caterpillar D9 and D11) 

• 1 Track loader (e.g., Caterpillar 973C) 

• 2 Excavators (e.g., Caterpillar 325C or 330C) 

• 1 Wheel loader (e.g., Caterpillar 980H) 

• 1 Scrapper (e.g., Caterpillar 651E) 

• 1 crane (50-ton Caterpillar HTC-8640) 

• 1 Dump truck (e.g., Caterpillar 725) 

• 1 Water truck 

• 1 Hydraulic grader (e.g., Gradall XL 5100) 

• 1 Motor grader (e.g., Caterpillar 163 Global) 

• 1 Skid steer loader (e.g. Bobcat 553) 
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Acoustical calculations were performed to estimate noise from construction activities at the closest 
residences. Noise from the activity was assumed to have point source acoustical characteristics. Strictly 
speaking, a point source sound decays at a rate of 6 dB per doubling of distance from the source. This is a 
logarithmic relationship describing the acoustical spreading of a pure, undisturbed spherical wave in air. 
The rule applies to the propagation of sound waves with no ground interaction. The calculations are based 
on the formula below (Harris 1998): 









−=

1

2
12 log20

d
d

SPLSPL   where 

SPL1 = known sound level,  

SPL2 = desired sound level,  

d1 = known distance, and 

d2 = desired distance. 

The closest offsite residential uses to the proposed FRS II structure consist of single-family residences 
approximately 700 feet west of the project. Worst case sound levels at the closest residences to the FRS II 
construction site may range from 42 to 72 dBA, as summarized in Table 9. Because of the intermittent 
nature of construction work, the average sound level for a 12-hour work day would be expected to be 
substantially less than predicted. The majority of the construction activity would be limited to the hours of 
7:00 a.m. and 7:00 p.m. Monday through Saturday. During this time period, the construction noise would 
comply with the City’s noise ordinance criteria and would result in a less than significant impact.  

3.1.2 Tunnel 

The excavated tunnels are proposed to be 13 feet in diameter. The two tunnels would be constructed from 
two portals toward the FRS II. The North Portal would be located just west of the Second Aqueduct 
easement near the Portobelo Drive access point. The South Portal would be located just west of the 
Second Aqueduct easement between Elliot Vents 4 and 5. The tunnels would each terminate at the FRS II 
reservoir in 12-foot diameter vertical tunnel shafts constructed near the FRS II. The shafts would be 
approximately 20 feet deep, depending on the exact location in relation to the tunnel depth and the ground 
surface. Inside the tunnel, a single 96-inch diameter welded steel pipeline would be placed. This pipeline 
would replace a 4,825-foot long section of Pipelines 3 and 4 in MTRP.  

The tunnel excavation method has not yet been determined, but the following preliminary equipment 
types are based on roadheader and drill-and-blast excavation methods: 

• 2 Roadheaders 

• 2 Load-haul 

• 1 Pipe carrier 

• 1 Jumbo drill 
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• 1 Shotcrete carrier with pumps 

• Baker tanks 

• Forklift 

• Cellular concrete plant 

• Concrete trucks 

• Compressors 

• Generators 

• Pumps 

• Miscellaneous tools and blasting equipment 

Acoustical calculations were performed to estimate noise from construction activities at the closest 
residences. Sound levels of typical construction equipment range from approximately 65 dBA to 95 dBA 
at 50 feet from the source (U.S. EPA 1971). Noise from the activity was assumed to have point source 
acoustical characteristics. The closest offsite residential uses to the proposed North Portal are 
approximately 250 feet to the southwest. The closest residential uses to the proposed South Portal are 
approximately 1,900 feet to the west. Worst case sound levels at the closest residences to the North Portal 
construction area may range from 51 to 81 dBA and 33 to 63 dBA at the closest residences to the South 
Portal, as summarized in Table 9. Because of the intermittent nature of construction work, the average 
sound level for a 12-hour work day would be expected to be substantially less than predicted. The 
majority of the construction activity would be limited to the hours of 7:00 a.m. and 7:00 p.m. Monday 
through Saturday. During this time period, the tunnel construction noise generally would comply with the 
City’s noise ordinance criteria and would result in a less than significant impact.  An exception to this 
conclusion would be at the North Portal where the proximity of sensitive receptors to the proposed work 
site and the estimated sound levels from construction equipment may cause average daily sound levels to 
exceed the criteria, resulting in a significant noise impact. 

Excavation at the South Portal would occur 24 hours a day. Construction work at the North Portal would 
occur 24 hours a day for up to 10 days to cut open the existing pipeline and connect it to the new pipeline 
so that the flow of water is resumed with the least delay possible. Construction activities occurring during 
the nighttime period would exceed the nighttime hourly average threshold of 45 dBA in residential zones 
(shown in Table 3) and would result in a potentially significant impact. 

To minimize unnecessary noise and annoyance at the residences near the North Portal from construction, 
the construction contractor should be required to comply with all provisions of the City Noise Ordinance 
(§59.5.0404). The following construction noise control measures should be used as necessary to comply 
with the noise ordinance.  

• Select equipment capable of performing the necessary tasks with the lowest sound level and the 
lowest acoustic height possible. 
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• All construction equipment should be operated and maintained to minimize noise generation. 
Equipment and vehicles should be kept in good repair and fitted with "manufacturer-
recommended" mufflers. 

• Portable noise screens or enclosures to provide shielding for high noise activities or equipment 
should be used as necessary. The effectiveness of a barrier depends upon factors such as the 
relative height of the barrier relative to the line-of-sight from the source to the receiver, the 
distance from the barrier to the source and to the receiver and the reflections of sound. To be 
effective, a barrier must block the line-of-sight from the source to the receiver. A properly 
designed noise barrier can reduce noise as much as 20 dBA. 

• Combine noisy operations to occur in the same period. The total noise produced will not be 
significantly greater than the level produced if the operations were performed separately. 

Noise from blasting at the portals is discussed in Section 3.3. 

3.1.3 Demolition of Vents 

The proposed project would allow most of the existing highly visible vent structures in MTRP to be 
removed. Some vents would be replaced with an air release/vacuum structure. The planned action for 
each vent is as follows: 

• Elliot Vents No. 1, 2, and 3 on Pipelines 3 and 4 would be removed.  

• Elliot Vent No. 4 on Pipelines 3 and 4 would be removed. This pair of vents would be replaced 
with air release/vacuum structures per Water Authority Standard Drawing SD-3.  

• Elliot Vent No. 5 on Pipeline 3 would stay at its present location or may be replaced with an air 
release/vacuum structure. 

• Elliot Vent No. 5 on Pipeline 4 would be removed and replaced with an air release/vacuum 
structure. 

The following list is a preliminary estimate of the equipment required for vent demolition and pipeline 
abandonment: 

• Crane or hoist 

• Cellular concrete plant 

• Concrete trucks 

• Cable saw 

• Compressor  

• Generator 

Acoustical calculations were performed to estimate noise from construction/demolition activities at the 
closest residences. Sound levels of typical construction equipment range from approximately 65 dBA to 
95 dBA at 50 feet from the source (U.S. EPA 1971). Noise from the activity was assumed to have point 
source acoustical characteristics. The closest offsite residential uses from the vent sites range from 200 to 
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1,900 feet to the south and west. Worst case sound levels at the closest residences may range from 33 to 
83 dBA, as summarized in Table 9. Because of the intermittent nature of construction/demolition work, 
the average sound level for a 12-hour work day would be expected to be substantially less than predicted. 
The majority of the construction activity would be limited to the hours of 7:00 a.m. and 7:00 p.m. 
Monday through Saturday. During this time period, the construction noise would comply with the City’s 
noise ordinance criteria and would result in a less than significant impact. To minimize unnecessary noise 
and annoyance at the residences from demolition, the construction contractor should be required to 
comply with all provisions of the City Noise Ordinance (§59.5.0404) and utilize the noise control 
measures identified for tunnel construction (Section 3.1.2). 

3.1.4 River Crossing 

The proposed FRS II project includes the construction of a stabilized crossing of the San Diego River at 
the location of an existing unimproved road crossing for future maintenance. 

The following is a preliminary list of equipment required for construction of the stabilized crossing: 

• Excavator 

• Dozers 

• Dump trucks 

• Concrete trucks 

Acoustical calculations were performed to estimate noise from construction activities at the closest 
residences. Sound levels of typical construction equipment range from approximately 65 dBA to 95 dBA 
at 50 feet from the source (U.S. EPA 1971). Noise from the activity was assumed to have point source 
acoustical characteristics. The closest offsite residential uses from the river crossing are approximately 
500 feet to the south. Worst case sound levels at the closest residences may range from 45 to 75 dBA, as 
summarized in Table 9. Because of the intermittent nature of construction work, the average sound level 
for a 12-hour work day would be expected to be substantially less than predicted. The majority of the 
construction activity would be limited to the hours of 7:00 a.m. and 7:00 p.m. Monday through Saturday. 
During this time period, the construction noise would comply with the City’s noise ordinance criteria and 
would result in a less than significant impact. To minimize unnecessary noise and annoyance at the 
residences from construction, the construction contractor should be required to comply with all provisions 
of the City Noise Ordinance (§59.5.0404) and utilize the noise control measures identified for tunnel 
construction (Section 3.1.2). 

The U.S. Fish and Wildlife Service (USFWS) typically considers 60 dBA Leq(1 hour) at the edge of suitable 
habitat as a significant impact for noise-sensitive wildlife. The Federal and state listed endangered least 
Bell’s vireo (Vireo bellii pusillus) is known to occur and nest in the vicinity of the proposed river 
crossing. Therefore, calculations were performed to determine the distance from the construction 
activities to the 60 dBA contour. Worst-case sound levels of 60 dBA would range from 88 to 2,800 feet 
from the construction activity. Because of the intermittent nature of the work, the hourly average sound 
level would be expected to be substantially less than predicted. However, average sound levels may 
exceed the 60 dBA threshold, therefore, there is a potential for significant impact. 



SECTIONTHREE Noise Impact Assessment 

 W:\27655018\05050-d-r.doc\8-Mar-06\SDG 3-7 

3.1.5 Pipeline Interconnect Reconfiguration 

Pipeline reconfiguration could include the reactivation of Pipeline 4 to carry either untreated or treated 
water, thereby increasing flow capacity. It is also possible that Pipeline 3 could be switched to carry 
treated water, and Pipeline 4B switched to carry the untreated water flows. These reconfigurations would 
require the construction of one or two “crossovers” to reconnect the pipelines in the optimum 
configuration. This would occur in the general vicinity of the existing “Shepard Canyon Wye” facility and 
San Diego 11 service connection. The probable construction for these crossovers, if needed, would 
involve excavation for pipeline construction, which could take a few weeks to a few months for total 
completion. During the shutdown period, work at the site would be 24 hours per day, 7 days per week. It 
is anticipated that the surface would be restored to existing conditions following the construction in this 
area. 

The following list is a preliminary estimate of the equipment required for pipeline interconnect 
reconfiguration: 

• Crane or hoist 

• Excavator 

• Concrete trucks 

• Excavation, dozer, dump truck, crane, concrete trucks, loaders, crane or hoist 

• 1 Track loader 

• Excavator 

• 1 Wheel loader  

• 1 Wheel dozer 

• 1 Backhoe loader 

Acoustical calculations were performed to estimate noise from construction activities associated with the 
pipeline interconnect reconfiguration at the closest residences. Sound levels of typical construction 
equipment range from approximately 65 dBA to 95 dBA at 50 feet from the source (U.S. EPA 1971). 
Noise from the activity was assumed to have point source acoustical characteristics. The closest offsite 
residential uses from the pipeline interconnect reconfiguration range from 40 to 80 feet to the east and 
south. Worst case sound levels at the closest residences may range from 67 to 97 dBA, as summarized in 
Table 9. Because of the intermittent nature of construction work, the average sound level for a 12-hour 
work day would be expected to be less than predicted. The majority of the construction activity would be 
limited to the hours of 7:00 a.m. and 7:00 p.m. Monday through Saturday. During this time period, the 
construction noise would not comply with the City’s noise ordinance criteria and would result in a 
potentially significant impact.  

The probable construction for the crossovers, if needed, would involve excavation for pipeline 
construction, which could take a few weeks to a few months for total completion. Although the overall 
construction period could last several months, the shutdown period for the crossover connections would 
only take approximately 10 days. During the shutdown period, work at the site would be 24 hours per 
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day, 7 days per week. Construction activities occurring during the nighttime period would exceed the 
nighttime hourly average threshold in residential zones of 45 dBA (shown in Table 3) and would result in 
a potentially significant impact. To minimize unnecessary noise and annoyance at the residences from 
construction, the construction contractor should utilize the noise control measures identified for tunnel 
construction (Section 3.1.2). 

3.2 CONSTRUCTION GROUND-BORNE VIBRATION 

Construction activity can result in varying degrees of ground-borne vibration, depending on the 
equipment and methods. Operation of construction equipment causes ground vibrations which propagate 
through the ground and diminish in strength with distance. Ground vibrations from construction activities 
very rarely reach the levels than can damage structures, but can be audible/perceptible in buildings very 
close to the site. The construction activities that typically generate the most severe vibrations are blasting 
and pile driving.  

Various types of construction equipment have been measured under a variety of activities with an average 
of source levels reported in terms of velocity levels as shown in Table 10. Based on this table, large 
dozers generate approximately an RMS velocity of 87 VdB re 1µin/sec at a distance of 25 feet (FTA 
1995). At the closest home to the North Portal (approximately 250 feet from the construction activities), 
the equipment would generate a velocity level of approximately 69 VdB or a PPV of less than 0.01 in/sec. 
At the closest home to the Pipeline Interconnect Reconfiguration site (40 feet), vibration would still be 
less than the threshold of 0.5 in/sec. The vibration level is considered acceptable for both humans and 
structures; therefore, there would not be a significant impact.  

To minimize unnecessary vibration and annoyance from construction, the construction contractor should 
be required to comply with all provisions of the regulations discussed in Section 1.2.3. 

3.3 BLASTING 

Blasting is planned for the tunnel and North Portal excavations in hard rock within the Santiago Peak 
Volcanics where excavation by roadheader would result in excessively slow progress rates and excessive 
wear. The sudden and intense airborne noise potential created by a blast could create adverse reactions for 
nearby sensitive receptors. Additionally, blasting could create local ground-borne vibrations. The 
character of the blast and ground vibrations would be dependent on such factors as type of soil/rock, type 
of explosive, amount of explosive used, depth of explosion and meteorological conditions. Drill-and-blast 
methods would generally consist of the following steps: 1) drilling a pattern of holes in a rock face and 
loading the holes with explosives, 2) blasting the round and ventilating the blasting gasses, 3) mucking 
the blasted rock, and 4) installing initial ground support as needed.  

The North Portal would have approximately 12 homes within approximately 250 and 500 feet of the 
portal. Half of these residences have a direct line-of-sight of the North Portal and the remaining are on the 
tunnel side of the North Portal. There is insufficient information available at this time to perform 
calculations of the airblast or ground-borne vibration from the blasting; however, due to the close 
proximity of the residences near the North Portal site, there is a potential for a significant impact. Blast 
monitoring would be required for all blasting operations, including ground motions, peak particle 
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velocity, and air blast levels and would be expected to comply with all regulations outlined in Section 
1.3.2.  

3.4 TRAFFIC NOISE 

Up to approximately 105,000 cubic yards (cy) of soil and rock is expected to be removed from the FRS II 
site during excavation for the buried reservoir. The excavated material would be hauled offsite in dump 
trucks. Also, as the tunnel is excavated, the excavated soil and rock, called “muck,” must be removed. A 
total of approximately 48,000 cy of muck is estimated to be generated during tunnel, shaft, portal, and 
pipeline excavation. The tunnel, shaft, and portal muck would be transported using 18-wheel dump trucks 
with capacities of approximately 15 cubic yards of bulked muck. Smaller 10-wheel dump trucks with 
capacities of approximately 10 cubic yards may be used for shorter hauls. Potential muck haul routes 
include MTRP trails, local arterial streets, State highways, and interstate freeways.  

Following an extensive study of road widths, slopes, and other considerations, the following routes 
to/from I-15 and SR-52 have been proposed for construction equipment and hauling of excavated material 
via trucks: 

• North Portal Construction Activities Ingress and Egress – East/west on Clairemont Mesa 
Boulevard to Via Valarta to Portobelo Drive to MTRP access point or north/south on Santo Road 
to Antigua Boulevard to Via Valarta to Portobelo Drive to MTRP access point. 

• South Portal and FRS II Construction Activities Ingress and Egress – East/west on Clairemont 
Mesa Boulevard to MTRP access point at the end of the street, over the park bridge to South 
Portal and FRS II sites via MTRP trails 

• South Portal and FRS II Oversized Load Ingress/Egress – East/west on Clairemont Mesa 
Boulevard, south on Rueda Drive, east on Calle de Vida to MTRP access point.   

An exception to the proposed access ingress and egress pattern for the South Portal and FRS II is that 
equipment heavier than 60,000 pounds (30 tons) would not be brought into the construction areas in the 
park via the park bridge, because the posted weight limit on the bridge is 30 tons. Large equipment, such 
as track-type tractors, track loaders, excavators, dozers, scrapper, cranes, and end dump trucks, would be 
brought into and out of the MTRP South Portal and FRS II sites via Clairemont Mesa Boulevard and 
Calle de Vida. This type of equipment would generally come into the sites for the duration of their use in 
construction, and then be removed. Such heavy equipment would not be entering and leaving the sites on 
a frequent basis. 

The Clairemont Mesa Boulevard entrance and bridge, and other park trails used for construction access 
and activities would be closed to MTRP patrons during the daily construction activity. The trails in the 
park that would be used for access would be widened to 12 feet if they are currently less than 12 feet 
wide. One 2,000-foot section between the SDG&E easement and the FRS II site would be widened to 20 
feet to allow for two-way truck traffic.  All access roads would be re-graded for use during the 
construction, and crushed rock may be placed on the access trails in the park to minimize erosion damage 
and stabilize the surface for heavy trucks.  
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A traffic analysis was conducted to determine the potential traffic impacts on the local circulatory system 
due to the project (Linscott Law & Greenspan 2005). The project assessed several alternatives and the 
worst-case traffic alternative was used for this assessment. The California Department of Transportation 
(Caltrans) Sound32 Traffic Noise Prediction Model (based on FHWA RD-77-108) with California 
Reference Energy Mean Emissions Levels was used to calculate existing and existing with project noise 
levels at 50 feet from the centerline of the roadways for the purpose of estimating the change in sound 
level resulting from the project at offsite receptors. 

Calculations were performed for a distance of 50 feet from Calle de Vida, Rueda Drive, Via Valarta, Portobelo 
Drive, and Clairemont Mesa Boulevard for the purpose of estimating the change in sound level resulting from 
the proposed project at offsite receptors. The actual sound level at any receptor location is dependent on such 
factors as the source to receptor distance and the presence of intervening structures, barriers, and topography. 
The modeling effort considered estimated average vehicle speed and the average daily traffic (ADT). It 
was assumed that the peak hour traffic volume is 10 percent of the ADT. A vehicle mix of 98 percent 
autos, 1.5 percent medium trucks, and 0.5 percent heavy trucks for all roadways was assumed for the 
existing conditions. Of the traffic generated by the project, it was assumed that approximately 65 percent 
of the ADT was heavy trucks and that the trucks would operate between 7:00 a.m. and 7:00 p.m. It was 
also assumed that the trucks would be equally distributed throughout that 12-hour period. The vehicle 
speed of 25 miles per hour (mph) was used for Rueda Drive; 30 mph for Calle de Vida, 35 mph for 
Portobelo Drive; 40 mph for Via Valarta and for Clairemont Mesa Boulevard between Rueda Drive and 
Via Valarta, 45 mph for Clairemont Mesa Boulevard between Via Valarta and Santo Road, and 50 mph 
for Clairemont Mesa Boulevard between Santo Road and I-15. 

The model assumed “hard” site sound propagation conditions. Strictly speaking, a hard site propagation 
rule decays sound from a source to a receiver at a rate of 3.0 dB per doubling of distance from the source. 
This is a logarithmic relationship describing the acoustical spreading of a pure, undisturbed cylindrical 
wave in air. This rule applies to the propagation of sound waves with no ground interaction or the 
interaction with a hard (hence the term) surface such as roadways, asphalt parking lots, or hard-packed 
graded lots.  

Table 11 summarizes the results of the acoustical calculations. A review of the table shows that sound 
levels along all roadways would increase by approximately 0.4 to 1.5 dBA CNEL along Clairemont Mesa 
Boulevard, 1 dBA CNEL along Via Valarta, 1.7 dBA CNEL along Portobelo Drive, and by 
approximately 3 dBA CNEL along Calle de Vida and Rueda Drive for the duration of the project. 

Table 11 shows that calculated sound levels along all roadways except Clairemont Mesa Boulevard would 
remain below the City 65 dBA CNEL threshold at residential land uses. Therefore, there would be no 
significant impact to residences along Calle de Vida, Rueda Drive, Via Valarta, and Portobelo Drive as a 
result of the project, as long as the trucks are not utilized during the nighttime period. Table 11 shows that 
calculated sound levels along Clairemont Mesa Boulevard already exceed the 65 dBA CNEL under the 
existing conditions and that the project would increase sound levels by less than 2 dBA CNEL. However, 
the residences along Clairemont Mesa Boulevard are at a greater distance than 50 feet from the centerline 
and most residences have an existing noise barrier along the property line. In addition, the typical human 
ear cannot perceive changes in sound level by less than 3 dBA; therefore, there would be no significant 
impact as a result of truck traffic. 
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Calculations were also performed to estimate the sound levels resulting from the proposed project at offsite 
receptors near the North Portal ingress/egress route on the Portobelo Drive access road. There are residences 
on either side of the access road. The multi-family residences to the north are approximately 10 feet above the 
road and approximately 160 feet from the road. The single-family residences to the south are approximately 25 
feet above the road and approximately 165 feet from the road. The actual sound level at any receptor location 
is dependent on such factors as the source to receptor distance and the presence of intervening structures, 
barriers, and topography. The modeling effort considered estimated average vehicle speed and the ADT 
(172 haul trucks and 72 worker vehicles). It was assumed that the peak hour traffic volume is 10 percent 
of the ADT, the trucks would only operate between 7:00 a.m. and 7:00 p.m., would be equally distributed 
throughout the 12-hour period, and the speed of the trucks was 10 mph. Based on these assumptions, the 
residences to the north and south would experience sound levels of approximately 40 dBA CNEL. 
Therefore, sound levels do not exceed the 65 dBA CNEL City guideline. In addition, calculated sound 
levels would be below the measured average sound level of 49 dBA at LT1. 
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SECTION 4 MITIGATION 

4.1 CONSTRUCTION NOISE 

4.1.1 Tunnel 

Construction activities occurring during the nighttime period would exceed the nighttime hourly average 
threshold of 45 dBA in residential zones (shown in Table 3) and would result in a potentially significant 
impact. To minimize nighttime noise and annoyance at the residences near the tunnel from construction, 
the construction contractor should be required to comply with all provisions of the City Noise Ordinance 
(§59.5.0404). The following construction noise control measures shall be used as necessary to comply 
with the noise ordinance.  

• No motor driven semi-stationary equipment shall be operated continuously under load within 500 
feet of any residences at night (7:00 pm – 7:00 a.m.) unless a temporary noise propagation barrier 
is erected, and/or enhanced mufflers are used to reduce noise exposure at any adjacent building 
facade to 40 dB Leq. 

• The contractor shall use portable noise screens or enclosures to provide shielding for high noise 
activities or equipment as necessary. The effectiveness of a barrier depends upon factors such as 
the relative height of the barrier relative to the line-of-sight from the source to the receiver, the 
distance from the barrier to the source and to the receiver and the reflections of sound. To be 
effective, a barrier must block the line-of-sight from the source to the receiver. A properly 
designed noise barrier can reduce noise as much as 20 dBA. 

• The Water Authority shall monitor noise levels during construction to ensure compliance with the 
noise thresholds. 

To mitigate significant noise impacts during night construction at the North Portal, the Water Authority 
shall implement the following mitigation measures: 

• The Water Authority shall construct a temporary sound wall along the western boundary of the 
North Portal staging area and the Pipeline Interconnect Reconfiguration site to reduce 
construction noise levels at the Belsera property line.  A properly designed noise barrier can 
reduce noise as much as 20 dBA. 

• The Water Authority shall monitor noise levels during construction to ensure compliance with the 
noise thresholds. 

4.1.2 River Crossing 

To avoid noise impacts on the least Bell’s vireo, the contractor will be required to avoid conducting any 
construction activities during the breeding season for this species (March 15 to September 15). 
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4.1.3 Pipeline Interconnect Reconfiguration 

To reduce noise impacts to residences from construction activities during the pipeline interconnect 
reconfiguration, the noise control measures identified in Section 4.1.1 shall be used.  

4.2 BLASTING 

Blasting would potentially cause a significant impact at the closest residences. To reduce the impact to 
below significance, the following measures shall be implemented by the Water Authority:  

• The Water Authority shall monitor all blasting activities to confirm that they are consistent with 
the Water Authority’s General Conditions and Standard Specifications, Section 02229, including: 

• Blasting shall only be conducted during construction when other practicable excavation methods 
are not available. 

• Advanced written notification of the date and time of any blasting activities shall be provided to 
all residents and businesses within 400 feet of the blast area. 

• A Blast Plan will be developed and approved by the local regulatory authority in the event that 
blasting is necessary. 

• Blast monitoring shall be required for all blasting operations within the City, including 
monitoring of ground motions, peak particle velocity, and air blast levels. The hours of blasting 
shall be determined by site specific requirements and blasting shall be limited to daytime hours 
between 7:00 a.m. and 7:00 p.m., Monday through Saturday. 

• If the blasting results in vibration or blast levels with a PPV in excess of 2.0 inches/second, 
modifications to the procedures shall be implemented, such as using different delay patterns, 
reduction in size of the individual blasts, shorter and/or smaller diameter blast holes, closer 
spacing of blast holes, reduction of explosives, blast mats, sound walls, or a combination.  A 
properly designed noise barrier can reduce noise as much as 20 dBA. 

• A public outreach program shall be implemented to alert the public to the potential for vibrations 
and noise associated with blasting. 
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SECTION 5 CONCLUSIONS 

5.1 CONSTRUCTION NOISE 

FRS II 

The closest offsite residential uses to the proposed FRS II structure consist of single-family residences 
approximately 700 feet west of the project. Worst case sound levels at the closest residences to the FRS II 
construction site may range from 42 to 72 dBA. During this time period, the construction noise would 
comply with the City’s noise ordinance criteria and would result in a less than significant impact.  

Tunnels 

The closest offsite residential uses to the proposed North Portal are approximately 250 feet to the 
southwest. The closest residential uses to the proposed South Portal are approximately 1,900 feet to the 
west. Worst case sound levels at the closest residences to the North Portal construction area may range 
from 51 to 81 dBA and 33 to 63 dBA at the closest residences to the South Portal. During this time 
period, the construction noise would comply with the City’s noise ordinance criteria and would result in a 
less than significant impact. An exception to this conclusion would be at the North Portal, where the 
proximity of sensitive receptors to the proposed work site and the estimated sound levels from 
construction equipment may cause average daily sound levels to exceed 75 dBA, resulting in a significant 
noise impact Construction activities occurring during the nighttime period would exceed the nighttime 
hourly average threshold of 45 dBA in residential zones and would result in a potentially significant 
impact. Temporary noise barriers should be utilized to reduce noise levels at adjacent residential receptors 
at the North Portal.  

Demolition of Vents 

The closest offsite residential uses from the vent sites range from 200 to 1,900 feet to the south and west. 
Worst case sound levels at the closest residences may range from 33 to 83 dBA. During this time period, 
the construction noise would comply with the City’s noise ordinance criteria and would result in a less 
than significant impact. 

River Crossing 

The closest offsite residential uses from the river crossing are approximately 500 feet to the south. Worst 
case sound levels at the closest residences may range from 45 to 75 dBA. During this time period, the 
construction noise would comply with the City’s noise ordinance criteria and would result in a less than 
significant impact.  

Worst-case sound levels of 60 dBA would range from 88 to 2,800 feet from the construction activity. 
Because of the intermittent nature of the work, the hourly average sound level would be expected to be 
substantially less than predicted. To avoid noise impacts on the least Bell’s vireo, the contractor will be 
required to avoid conducting any construction activities during the breeding season (March 15 to 
September 15). 
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Pipeline Interconnect Reconfiguration 

The closest offsite residential uses from the pipeline interconnect reconfiguration range from 40 to 80 feet 
to the east and south. Worst case sound levels at the closest residences may range from 67 to 97 dBA. 
Because of the intermittent nature of construction work, the average sound level for a 12-hour work day 
would be expected to be less than predicted. During this time period, the construction noise would not 
comply with the City’s noise ordinance criteria and would result in a potentially significant impact. 
During the shutdown period, work at the site would be 24 hours per day, 7 days per week. Construction 
activities occurring during the nighttime period would exceed the nighttime hourly average threshold in 
residential zones of 45 dBA and would result in a potentially significant impact. 

5.2 CONSTRUCTION GROUND-BORNE VIBRATION 

At the closest home to the North Portal (approximately 250 feet from the construction activities), the 
equipment would generate a velocity level of approximately 69 VdB or a PPV of less than 0.01 in/sec. At 
the closest home to the Pipeline Interconnect Reconfiguration site (40 feet), vibration would still be less 
than the threshold of 0.5 in/sec. The vibration level is considered acceptable for both humans and 
structures; therefore, there would not be a significant impact. 

5.3 BLASTING 

The North Portal would have approximately 12 homes within approximately 250 and 500 feet of the 
portal. Half of these residences have a direct line-of-sight of the North Portal and the remaining are on the 
tunnel side of the North Portal. There is insufficient information available at this time to perform 
calculations of the airblast or ground-borne vibration from the blasting; however, due to the close 
proximity of the residences near the North Portal site, there is a potential for a significant impact. Blast 
monitoring would be required for all blasting operations, including ground motions, peak particle 
velocity, and air blast levels and would be expected to comply with all regulations outlined in Section 
1.3.2.  

5.4 TRAFFIC NOISE 

Sound levels along all roadways would increase by approximately 0.4 to 1.5 dBA CNEL along 
Clairemont Mesa Boulevard, 1 dBA CNEL along Via Valarta, 1.7 dBA CNEL along Portobelo Drive, and 
by approximately 3 dBA CNEL along Calle de Vida and Rueda Drive for the duration of the project. 

The calculated sound levels along all roadways except Clairemont Mesa Boulevard would remain below 
the City 65 dBA CNEL threshold at residential land uses. The calculated sound levels along Clairemont 
Mesa Boulevard already exceed the 65 dBA CNEL under the existing conditions and the project would 
increase sound levels by less than 2 dBA CNEL. However, the residences along Clairemont Mesa 
Boulevard are at a greater distance than 50 feet from the centerline and most residences have an existing 
noise barrier along the property line. In addition, the typical human ear cannot perceive changes in sound 
level by less than 3 dBA; therefore, there would be no significant impact as a result of truck traffic. 
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Based on these assumptions, the residences to the north and south of the North Portal ingress/egress 
access road would experience sound levels of approximately 40 dBA CNEL. Therefore, calculated sound 
levels would not exceed the 65 dBA CNEL City guideline. In addition, calculated sound levels would be 
below the measured average sound level of 49 dBA at LT1. 
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Table 1 
Sound Levels Of Typical Noise Sources And Noise Environments 

(A-Weighted Sound Levels)  

Noise Source 
(at a Given Distance) 

Scale of 
A-Weighted 

Sound Level in 
Decibels 

Noise Environment 

Human Judgment of Noise 
Loudness (Relative to a 

Reference Loudness of 70 
Decibels*) 

Military Jet Take-off with 

After-burner (50 ft) 

Civil Defense Siren (100 ft) 

 

140 

130 

 

 

Aircraft Carrier Flight Deck 

 

Commercial Jet Take-off (200 ft) 120  
Threshold of Pain 

*32 times as loud 

Pile Driver (50 ft) 110 Rock Music Concert *16 times as loud 

Ambulance Siren (100 ft) 

Newspaper Press (5 ft) 

Power Lawn Mower (3 ft) 

100  
Very Loud 

*8 times as loud 

Motorcycle (25 ft) 

Propeller Plane Flyover (1,000 ft) 

Diesel Truck, 40 mph (50 ft) 

90 
Boiler Room 

Printing Press Plant 
*4 times as loud 

Garbage Disposal (3 ft) 80 High Urban Ambient Sound *2 times as loud 

Passenger Car, 65 mph (25 ft) 

Vacuum Cleaner (10 ft) 

 

70 
 

Moderately Loud 

*70 decibels 

(Reference Loudness) 

Normal Conversation (5 ft) 

Air Conditioning Unit (100 ft) 
60 

Data Processing Center 

Department Store 
*1/2 as loud 

Light Traffic (100 ft) 50 Private Business Office *1/4 as loud 

Bird Calls (distant) 40 
Lower Limit of Urban 

Ambient Sound 

Quiet 

*1/8 as loud 

Soft Whisper (5 ft) 30 Quiet Bedroom  

 20 Recording Studio Very Quiet 

 10   

 0  Threshold of Hearing 
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Table 2 
City of San Diego Traffic Noise Significance Thresholds 

Structure or Proposed Use 
that would be impacted by 

Traffic Noise 
Interior Space 

Exterior 
 Useable Space1 General Indication of Potential Significance 

Single-family detached 45 dB CNEL 65 dB CNEL 

Multi-family, schools, 
libraries, hospitals, day care, 

hotels, motels, parks, 
convalescent homes 

45 dB CNEL 
pursuant to 

CCR Title 24 
65 dB CNEL 

Structure or outdoor useable area2 is <50 feet from 
the center of the closest (outside) lane on a street with 

existing or future ADTs > 7,5003 

Offices, churches, business, 
professional uses n/a 70 dB CNEL 

Structure or outdoor useable area2 is <50 feet from 
the center of the closest (outside) lane on a street with 

existing or future ADTs > 20,0003 

Commercial, retail, industrial, 
outdoor spectator sport uses n/a 75 dB CNEL 

Structure or outdoor useable area2 is <50 feet from 
the center of the closest (outside) lane on a street with 

existing or future ADTs > 40,0003 

Source: 1) City of San Diego Acoustical Report Guidelines (December 2003) and 2) City of San Diego Progress Guide and 
General Plan (Transportation Element). 
1If a project is currently at or exceeds the significance thresholds for traffic noise described above and noise levels would result in 
less than a 3 dB increase, then the impact is not considered significant. 
2Exterior useable area do not include residential front yards or balconies, unless the areas such as balconies are part of the 
requires useable open space calculation for multi-family units. 
3Traffic counts are available from: 

• San Diego Regional Association of Governments (SANDAG) Regional Economic Development Information System 
(REDI): http://cart.sandag.cog.ca.us/REDI 

• SANDAG Traffic Forecast Information Center: http://pele.sandag/org/trfic.hmtl 
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Table 3 
City of San Diego Noise Level Limits 

Land Use Zone Time of Day 
One-Hour 

Average Sound 
Level (dBA) 

Residential: All R-1 
7:00 a.m. to 7:00 p.m. 

7:00  p.m. to 10:00 p.m. 
10:00 p.m. to 7:00 a.m. 

50 
45 
40 

All R-2 
7:00 a.m. to 7:00 p.m. 

7:00  p.m. to 10:00 p.m. 
10:00 p.m. to 7:00 a.m. 

55 
50 
45 

R-3, R-4, and all other Residential 
7:00 a.m. to 7:00 p.m. 

7:00  p.m. to 10:00 p.m. 
10:00 p.m. to 7:00 a.m. 

60 
55 
50 

All Commercial 
7:00 a.m. to 7:00 p.m. 

7:00 p.m. to 10:00 p.m. 
10:00 p.m. to 7:00 a.m. 

65 
60 
60 

Manufacturing, All other Industrial 
including Agricultural and Extractive 
Industry 

anytime 75 

The sound level limit at a location on a boundary between two zoning districts is the arithmetic mean 
of the respective limits for the two districts. 

 

Table 4 
Airblast Sound Level Limits 

Lower frequency limit of 
measuring system (Hz) 

Maximum Level (dB) 

0.1 Hz or lower – flat response 134 peak 

2 Hz or lower –flat response 133 peak 

6 Hz or lower – flat response 129 peak 

C-weighted – slow response 105 peak dBC 

Source: 30CFR§816.67 
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Table 5 
Ground-borne Vibration Limits 

Distance (D) from the 
blasting site (ft) 

Maximum PPV (in/sec)1 Scaled Distance factor2 (Ds) 

0 to 300 1.25 50 

301 to 5,000 1.00 55 

5,001 and beyond 0.75 65 

Source: 30CFR§816.67 
1Ground vibration shall be measures as the peak particle velocity (PPV). PPV shall be recorded in three 
mutually perpendicular directions. The maximum PPV shall apply to each of the three measurements. 
2Applicable to the scaled-distance equation W=D/Ds)2, where W = maximum weight of explosive in pounds, 
D=distance from blast site, Ds=scaled-distance factor. 

 

Table 6 
Short-Term Sound Level Measurements (dBA) 

Measurement 
Identification 

Location 
Description 

Time Leq Lmin Lmax L10 L50 L90 

12:55-13:55 42.2 35.1 67.5 42.1 37.6 36.4 
ST1 

5190 Corte 
Playa 

Catalina 23:05-00:05 38.9 34.1 53.9 40.4 37.8 36.3 

11:45-12:45 43.0 38.1 58.0 44.8 36.4 33.6 
ST2 Seda Drive 

22:00-23:00 44.4 38.1 61.8 45.3 42.4 40.3 

Measurements taken on September 1, 2005 
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Table 7 
LT1: Long-Term Sound Level Measurement (dBA) 

Time Start Time End Leq Lmax Lmin L10 L50 L90 

10:30 10:45 43.6 54.0 40.1 45.8 42.4 41.0 

10:45 11:00 44.4 53.4 40.0 46.7 43.2 41.0 

11:00 11:15 60.2 76.2 40.3 63.7 45.6 42.1 

11:15 11:30 50.5 69.7 40.4 50.5 42.9 41.2 

11:30 11:45 56.1 81.1 40.8 48.4 43.1 41.5 

11:45 12:00 46.6 62.5 41.1 47.8 44.0 42.5 

12:00 12:15 46.7 55.6 42.1 49.8 45.4 43.3 

12:15 12:30 45.2 53.2 41.6 46.8 44.8 42.7 

12:30 12:45 46.5 57.6 42.3 48.7 45.4 43.4 

12:45 13:00 49.2 63.6 43.3 50.5 46.5 44.4 

13:00 13:15 59.8 79.6 42.3 59.6 46.9 44.1 

13:15 13:30 49.5 70.2 42.4 49.6 45.8 43.7 

13:30 13:45 48.0 61.0 42.3 48.9 46.3 44.2 

13:45 14:00 48.5 61.0 43.2 51.5 46.0 44.3 

14:00 14:15 50.0 61.5 43.3 51.4 50.4 45.3 

14:15 14:30 52.9 68.7 49.5 52.4 51.2 50.2 

14:30 14:45 51.7 61.5 49.9 52.5 51.4 50.3 

14:45 15:00 59.3 76.3 49.9 59.1 51.7 50.5 

15:00 15:15 51.8 63.7 49.2 52.8 51.1 50.1 

15:15 15:30 54.1 66.1 44.7 56.5 51.0 48.1 

15:30 15:45 51.1 58.2 46.1 52.3 50.8 50.0 

15:45 16:00 49.7 63.4 43.6 51.1 49.7 45.4 

16:00 16:15 51.4 64.5 42.1 53.4 50.3 44.5 

16:15 16:30 51.1 64.9 41.9 51.5 49.9 44.4 

16:30 16:45 48.7 55.7 41.5 51.1 48.9 42.9 

16:45 17:00 49.3 60.4 42.1 51.3 48.5 43.6 

17:00 17:15 48.3 58.2 40.8 50.8 49.1 41.7 

17:15 17:30 49.5 57.3 41.3 51.8 49.4 43.5 

17:30 17:45 49.8 63.0 41.3 50.3 49.2 43.2 

17:45 18:00 49.1 66.9 40.7 50.2 48.0 42.2 

18:00 18:15 47.4 54.7 40.9 50.2 45.5 42.4 

18:15 18:30 51.9 68.3 44.0 51.9 49.4 45.6 

18:30 18:45 50.3 61.6 45.1 52.0 49.6 46.3 
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Table 7 (Continued) 

LT1: Long-Term Sound Level Measurement (dBA) 

Time Start Time End Leq Lmax Lmin L10 L50 L90 

18:45 19:00 49.7 55.6 43.7 51.7 49.8 46.5 

19:00 19:15 56.9 75.6 44.8 58.0 50.8 46.5 

19:15 19:30 52.1 66.7 44.6 51.9 49.5 46.1 

19:30 19:45 49.8 53.6 43.9 51.8 49.7 46.3 

19:45 20:00 50.3 57.7 43.7 52.6 49.6 46.5 

20:00 20:15 50.3 60.3 43.9 52.8 49.9 45.3 

20:15 20:30 51.6 63.0 43.0 53.8 50.9 46.0 

20:30 20:45 52.3 71.1 42.3 52.5 49.7 44.9 

20:45 21:00 49.5 54.6 42.0 52.0 49.5 43.6 

21:00 21:15 53.8 73.4 41.4 52.6 49.8 43.5 

21:15 21:30 50.9 68.0 41.2 52.1 47.9 43.0 

21:30 21:45 54.3 72.7 42.3 57.2 47.8 44.1 

21:45 22:00 48.7 58.0 43.0 51.4 47.0 44.2 

22:00 22:15 49.0 53.9 42.6 51.3 49.1 44.9 

22:15 22:30 48.3 53.7 42.0 50.8 47.9 43.7 

22:30 22:45 47.0 53.7 39.9 50.3 45.5 42.2 

22:45 23:00 46.2 51.5 40.5 49.6 44.8 42.0 

23:00 23:15 47.8 52.3 41.0 50.6 46.7 42.8 

23:15 23:30 46.9 52.5 40.2 50.2 44.2 41.6 

23:30 23:45 44.7 50.1 39.8 47.3 43.6 41.3 

23:45 0:00 47.0 52.7 39.1 50.5 44.0 40.2 

0:00 0:15 45.9 51.9 38.6 49.7 42.4 39.7 

0:15 0:30 42.1 49.7 38.2 43.8 41.0 39.6 

0:30 0:45 42.4 47.5 39.1 44.3 41.8 39.9 

0:45 1:00 45.5 52.6 37.9 49.4 41.9 39.0 

1:00 1:15 41.3 49.1 37.8 43.6 40.7 38.7 

1:15 1:30 45.3 52.7 37.8 49.5 40.7 38.9 

1:30 1:45 40.7 45.4 37.4 42.6 40.2 38.6 

1:45 2:00 44.6 53.0 37.7 49.6 40.1 38.3 

2:00 2:15 43.9 52.5 37.3 49.0 41.4 38.3 

2:15 2:30 41.1 46.7 37.8 43.1 40.6 38.9 

2:30 2:45 45.9 52.7 37.5 49.8 42.8 39.2 
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Table 7 (Continued) 
LT1: Long-Term Sound Level Measurement (dBA) 

Time Start Time End Leq Lmax Lmin L10 L50 L90 

2:45 3:00 39.5 46.0 37.5 40.9 39.2 38.1 

3:00 3:15 42.2 52.8 37.8 45.8 39.4 38.2 

3:15 3:30 45.3 51.1 38.0 49.4 42.9 39.4 

3:30 3:45 41.7 51.1 38.4 43.2 41.2 39.7 

3:45 4:00 42.2 48.1 38.8 44.7 41.4 39.5 

4:00 4:15 41.0 45.6 38.0 42.7 40.6 39.1 

4:15 4:30 42.5 51.9 38.6 43.9 41.5 39.9 

4:30 4:45 43.2 49.0 38.5 44.9 42.9 40.7 

4:45 5:00 43.2 55.3 39.4 44.9 42.8 40.6 

5:00 5:15 56.6 72.0 39.9 58.7 45.6 41.4 

5:15 5:30 45.4 53.3 41.7 47.8 44.5 42.7 

5:30 5:45 46.1 56.1 41.7 48.1 45.4 43.2 

5:45 6:00 46.7 52.4 40.8 48.7 46.4 44.2 

6:00 6:15 47.4 54.5 42.7 49.8 46.6 44.2 

6:15 6:30 48.7 58.2 44.0 50.9 47.8 45.5 

6:30 6:45 48.6 55.9 44.8 50.6 47.9 46.1 

6:45 7:00 48.9 54.5 42.7 50.8 48.4 46.1 

7:00 7:15 48.4 55.4 42.6 50.9 47.4 44.6 

7:15 7:30 48.8 54.7 44.7 50.8 48.4 46.3 

7:30 7:45 49.8 56.1 44.4 51.9 49.2 46.2 

7:45 8:00 49.8 59.0 41.4 53.0 48.8 45.0 

8:00 8:15 48.9 55.4 41.7 51.5 48.3 44.2 

8:15 8:30 47.4 53.5 41.5 49.9 46.6 43.8 

8:30 8:45 49.0 55.1 43.0 51.8 48.2 44.9 

8:45 9:00 53.2 73.1 42.4 51.9 46.1 44.0 

9:00 10:30 48.5 63.2 44.2 50.8 47.0 45.2 

10:30 10:45 63.2 75.1 46.0 67.5 59.7 49.5 

10:45 11:00 59.4 84.8 48.1 57.2 49.8 49.0 

11:00 11:15 68.9 97.4 42.9 58.5 49.0 45.0 

11:15 11:30 56.5 74.6 43.2 57.9 50.2 45.0 

Leq range = 39.5 – 68.9 dBA, Leq average 48.9 

Measurements taken September 1 through 2, 2005. 
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Table 8 
LT2: Long-Term Sound Level Measurement (dBA) 

Time Start Time End Leq Lmax Lmin L10 L50 L90 

11:00 11:15 68.3 84.6 44.3 71.7 51.7 46.6 

11:15 11:30 65.0 87.9 43.5 55.9 48.6 46.0 

11:30 11:45 50.3 60.8 45.3 53.1 48.7 46.4 

11:45 12:00 53.6 72.8 45.7 54.6 50.6 47.8 

12:00 12:15 52.3 59.6 47.2 54.5 51.4 49.5 

12:15 12:30 52.1 64.1 45.7 54.1 51.3 48.1 

12:30 12:45 53.0 59.6 47.8 55.4 52.3 49.5 

12:45 13:00 54.2 69.6 47.1 55.4 51.8 49.4 

13:00 13:15 67.8 87.3 47.0 67.5 53.3 49.5 

13:15 13:30 56.3 77.4 45.4 54.8 51.6 49.0 

13:30 13:45 52.7 57.8 47.5 54.7 52.5 49.7 

13:45 14:00 53.1 63.5 46.5 56.2 51.3 49.0 

14:00 14:15 51.9 57.8 47.8 53.9 51.5 49.2 

14:15 14:30 57.2 75.3 47.9 56.1 53.6 50.4 

14:30 14:45 54.6 69.6 49.8 56.0 53.2 51.0 

14:45 15:00 65.8 82.5 48.7 66.8 54.7 52.1 

15:00 15:15 55.3 63.5 48.0 58.4 54.0 51.1 

15:15 15:30 61.6 77.7 50.5 63.0 53.9 51.9 

15:30 15:45 54.3 59.8 49.8 56.6 53.6 51.3 

15:45 16:00 54.1 69.3 46.1 55.8 52.5 49.1 

16:00 16:15 53.2 64.2 47.8 55.1 51.5 49.3 

16:15 16:30 54.6 72.7 45.5 53.8 50.3 47.3 

16:30 16:45 50.0 56.3 44.4 52.3 49.3 46.6 

16:45 17:00 49.7 55.2 45.4 51.5 49.3 47.6 

17:00 17:15 50.7 61.2 45.4 52.9 49.6 47.3 

17:15 17:30 50.9 66.4 43.5 53.4 48.1 45.4 

17:30 17:45 50.4 64.7 44.4 50.7 48.1 45.8 

17:45 18:00 52.6 72.1 43.2 52.4 47.8 45.7 

18:00 18:15 50.9 65.5 44.7 52.9 49.0 47.1 

18:15 18:30 54.7 66.2 49.2 57.0 52.9 50.7 

18:30 18:45 53.7 59.5 49.6 55.6 53.3 51.3 

18:45 19:00 53.6 57.8 49.4 55.1 53.5 51.8 

19:00 19:15 64.7 86.7 51.3 64.6 54.1 52.1 
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Table 8 (continued) 

LT2: Long-Term Sound Level Measurement (dBA) 

Time Start Time End Leq Lmax Lmin L10 L50 L90 

19:15 19:30 57.5 73.6 49.0 54.9 52.2 50.3 

19:30 19:45 51.5 58.2 47.2 53.3 51.1 49.2 

19:45 20:00 52.4 59.0 47.0 54.4 52.1 49.7 

20:00 20:15 52.1 59.5 46.9 54.6 51.2 48.9 

20:15 20:30 54.4 69.3 46.1 54.8 51.7 49.2 

20:30 20:45 55.5 74.5 45.8 54.8 50.5 48.0 

20:45 21:00 50.4 54.9 46.0 52.1 50.1 47.9 

21:00 21:15 58.1 77.8 45.2 57.2 50.2 47.5 

21:15 21:30 57.4 76.7 45.8 55.1 49.7 47.7 

21:30 21:45 60.5 80.3 46.6 63.9 51.2 48.5 

21:45 22:00 51.5 68.2 45.1 52.6 49.7 47.5 

22:00 22:15 50.2 59.0 44.7 52.3 49.6 47.6 

22:15 22:30 49.3 52.8 45.0 51.1 49.1 46.8 

22:30 22:45 49.6 60.5 42.0 51.7 48.3 45.5 

22:45 23:00 47.8 52.8 43.3 49.7 47.7 45.2 

23:00 23:15 49.3 55.7 43.3 51.5 48.6 46.5 

23:15 23:30 47.1 53.3 41.9 49.0 46.7 44.2 

23:30 23:45 47.8 53.0 42.7 49.9 47.3 45.2 

23:45 0:00 47.8 54.2 41.0 50.0 47.4 44.4 

0:00 0:15 47.0 61.8 39.7 48.6 45.4 42.4 

0:15 0:30 46.3 58.5 38.3 48.1 44.8 41.5 

0:30 0:45 46.3 56.1 38.8 48.9 45.0 41.8 

0:45 1:00 44.7 51.5 38.8 47.5 43.9 40.7 

1:00 1:15 44.7 50.5 37.9 47.5 44.1 39.3 

1:15 1:30 42.9 49.4 37.6 45.4 42.3 38.9 

1:30 1:45 44.9 52.1 37.4 47.9 43.7 39.8 

1:45 2:00 45.1 55.2 38.4 48.2 43.5 40.2 

2:00 2:15 47.9 64.6 38.1 48.8 44.4 39.5 

2:15 2:30 45.3 53.0 38.2 48.7 43.8 40.4 

2:30 2:45 45.7 51.7 38.1 48.8 44.5 40.8 

2:45 3:00 44.7 52.7 38.5 47.8 43.5 39.9 

3:00 3:15 43.8 51.4 38.1 46.6 42.7 39.2 
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Table 8 (continued) 
LT2: Long-Term Sound Level Measurement (dBA) 

Time Start Time End Leq Lmax Lmin L10 L50 L90 

3:15 3:30 47.9 56.0 38.6 51.1 46.7 41.5 

3:30 3:45 46.7 56.6 38.4 49.4 45.8 41.5 

3:45 4:00 46.5 52.6 39.2 49.0 45.8 42.2 

4:00 4:15 46.2 53.5 38.4 49.2 45.1 41.3 

4:15 4:30 47.2 54.9 39.4 50.1 46.2 43.0 

4:30 4:45 50.4 59.2 42.9 53.1 49.3 45.7 

4:45 5:00 49.4 55.0 43.6 52.3 48.3 46.0 

5:00 5:15 56.6 79.5 41.1 52.9 49.5 45.8 

5:15 5:30 61.0 64.1 48.4 62.8 62.0 51.6 

5:30 5:45 52.7 62.7 48.1 54.4 52.1 50.1 

5:45 6:00 55.0 68.3 47.3 56.6 53.7 50.8 

6:00 6:15 61.5 68.3 51.4 65.9 60.2 53.4 

6:15 6:30 61.7 66.9 48.8 66.7 54.7 52.2 

6:30 6:45 52.8 56.0 48.5 54.6 52.5 50.5 

6:45 7:00 52.2 56.4 49.0 53.8 52.0 50.2 

7:00 7:15 52.7 57.6 47.5 54.8 52.2 50.1 

7:15 7:30 53.3 57.9 49.9 55.2 53.0 51.1 

7:30 7:45 53.5 58.4 48.8 55.1 53.3 51.3 

7:45 8:00 54.5 60.3 47.6 56.7 54.4 51.0 

8:00 8:15 53.6 58.5 49.0 55.6 53.1 51.2 

8:15 8:30 54.4 59.3 48.9 56.8 53.8 51.4 

8:30 8:45 54.3 59.2 49.0 56.4 54.0 51.2 

8:45 9:00 53.0 60.5 47.2 54.8 52.9 50.1 

9:00 11:00 58.6 72.9 50.9 60.9 53.7 52.0 

11:00 11:15 72.0 100.7 42.5 60.9 48.0 44.1 

11:15 11:30 60.3 77.7 49.1 63.0 55.5 50.9 

11:30 11:45 60.6 74.9 50.6 63.3 59.4 52.2 

11:45 12:00 59.1 69.2 49.6 62.5 58.0 51.5 

11:00 11:15 68.3 84.6 44.3 71.7 51.7 46.6 

11:15 11:30 65.0 87.9 43.5 55.9 48.6 46.0 

11:30 11:45 50.3 60.8 45.3 53.1 48.7 46.4 

11:45 12:00 53.6 72.8 45.7 54.6 50.6 47.8 
Leq range = 42.9 – 72.0 dBA, Leq average 53.0. 

Measurements taken September 1 through 2, 2005. 
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Table 9 
Calculated Sound Levels from Construction/Demolition (dBA) 

Description of Activity 
Distance to 

Closest 
Residences (ft) 

Calculated 
Sound Level 

(dBA) 

Construction of FRS II 700 42 – 72 

North Portal construction 250 51 – 81 

South Portal construction 1,900 33 - 63 

Elliot vent #1 demolition 200 53 – 83 

Elliot vent #2 demolition 850 40 – 70 

Elliot vent #3 demolition 1,900 33 – 63 

Elliot vent #4 demolition and replacement 1,900 33 – 63 

River crossing construction 500 45 - 75 

Pipeline Interconnect Reconfiguration 
construction 

40 67 - 97 

 

Table 10 
Vibration Source Levels for Construction Equipment 

Equipment PPV at 25 ft 
(in/sec) 

Approximate 
VdB at 25 ft 
(RMS re 1 
µin/sec) 

Upper range 1.518 112 
Pile Driver (impact) 

Typical 0.644 104 

Upper range 0.734 105 
Pile Driver (sonic) 

Typical 0.170 93 

Large bulldozer 0.089 87 

Caisson drilling 0.089 87 

Loaded trucks 0.076 86 

Jackhammer 0.035 79 

Small bulldozer 0.003 58 

Source: FTA 1995 
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Table 11 
Calculated Traffic Sound Levels at 50 feet from Roadways (dBA CNEL) 

Existing With Project 

Roadway Speed Limit 
ADT 

Calculated 
Level 

(dBA CNEL) 
ADT 

Calculated 
Level  

dBA CNEL) 

Delta1 

Clairemont Mesa Blvd 

Rueda to Via Valarta 40 mph 4,700 63.4 6,130 64.9 1.5 

Via Valarta to Santo Road 45 mph 11,600 68.8 13,530 69.2 0.4 

Santo Road to I-15 50 mph 13,200 70.5 15,130 71.1 0.6 

Calle de Vida 30 mph 1,000 54.9 1,715 58.2 3.3 

Rueda Drive 25 mph 2,100 55.3 2,815 58.5 3.2 

Portobelo Drive 35 mph 1,200 56.5 1,700 58.2 1.7 

Via Valarta 40 mph 2,700 61.0 3,200 62.1 1.1 
1Delta is difference between existing and with project. 

Calculated Level is 50 ft from centerline of roadway 
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