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Project Description and Impact Summary

1 Project Description and Impact Summary

1.1 Introduction

This study analyzes the potential noise and vibration associated with the construction and operation
of the proposed Twin Oaks Fuel, Convenience Store, and Car Wash Project (project) located at
southeast corner of Twin Oaks Valley Road and Borden Road, in the city of San Marcos, California.
Rincon Consultants, Inc. (Rincon) prepared this study under contract to The Namou Group for use by
the City of San Marcos in support of environmental documentation being prepared for the project
pursuant to the California Environmental Quality Act (CEQA). Table 1 provides a summary of project
impacts.

Tablel Summary of Impacts

Issue Level of Significance Applicable Recommendations
Would the project result in generation of a substantial Less than significant impact  None

temporary or permanent increase in ambient noise (Construction)

levels in the vicinity of the project in excess of Less than significant impact

standards established in the local general plan or noise  (Operation)
ordinance, or applicable standards of other agencies?

Would the project result in the exposure of persons to Less than significant impact  None

or generation of excessive groundborne vibration or (Construction)

groundborne noise levels? Less than significant impact
(Operation)

For a project located within the vicinity of a private No Impact None

airstrip or an airport land use plan or, where such a plan
has not been adopted, within two miles of a public
airport or public use airport, would the project expose
people residing or working in the project area to
excessive noise levels?

1.2 Project Summary

Project Location

The project site is in the City of San Marcos in northern San Diego County. The regional location of
the project site is shown in Figure 1. The 2.5-acre project site (Assessor’s Parcel Number 220-050-
0900) is located at the southeast corner of Twin Oaks Valley Road and Borden Road, in the central
portion of San Marcos, approximately 0.9-miles north of State Route 78. The project location is
depicted in Figure 2. Surrounding land uses include a mix of industrial and commercial land uses to
the north, south, and west, and the Royal Oaks Senior Apartments senior care facility to the east
across San Marcos Creek.

Noise and Vibration Study 1
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Project Description

The project requires approval of a Conditional Use Permit to construct an automotive fueling station
consisting of a 5,462 square foot fuel pump canopy with 16 fuel pumps, a 4,083 square foot
convenience store with 712 square feet of storage space, and a 2,134 square foot automated car
wash (see Figure 3 for the project site plan).

The project site would be accessed via Twin Oaks Valley Road. Site improvements would include 25
parking spaces, vacuum stations serving the nine parking spaces on the south side of the car wash, a
trash enclosure, a bicycle rack area, and a 2,303 square foot biofiltration basin along the southern
(downslope) project site boundary. The car wash is anticipated to operate between the hours of
8:00 a.m. to 7:00 p.m.
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Figure 1 Regional Location
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Figure 2 Project Location
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Figure 3 Site Plan
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2 Background

2.1 Overview of Sound Measurement

Sound is a vibratory disturbance created by a moving or vibrating source, which is capable of being
detected by the hearing organs. Noise is defined as sound that is loud, unpleasant, unexpected, or
undesired and may therefore be classified as a more specific group of sounds. The effects of noise
on people can include general annoyance, interference with speech communication, sleep
disturbance, and, in the extreme, hearing impairment (Caltrans 2013).

Noise levels are commonly measured in decibels (dB) using the A-weighted sound pressure level
(dBA). The A-weighting scale is an adjustment to the actual sound pressure levels so that they are
consistent with the human hearing response, which is most sensitive to frequencies around 4,000
Hertz (Hz) and less sensitive to frequencies around and below 100 Hz (Kinsler, et. al. 1999). Decibels
are measured on a logarithmic scale that quantifies sound intensity in a manner similar to the
Richter scale used to measure earthquake magnitudes. A doubling of the energy of a noise source,
such as doubling of traffic volume, would increase the noise level by 3 dB; dividing the energy in half
would result in a 3 dB decrease (Crocker 2007).

Human perception of noise has no simple correlation with sound energy: the perception of sound is
not linear in terms of dBA or in terms of sound energy. Two sources do not “sound twice as loud” as
one source. It is widely accepted that the average healthy ear can barely perceive changes of 3 dBA,
increase or decrease (i.e., twice the sound energy); that a change of 5 dBA is readily perceptible (8
times the sound energy); and that an increase (or decrease) of 10 dBA sounds twice (half) as loud
([10.5x the sound energy] Crocker 2007).

Sound changes in both level and frequency spectrum as it travels from the source to the receiver.
The most obvious change is the decrease in level as the distance from the source increases. The
manner by which noise reduces with distance depends on factors such as the type of sources (i.e.,
point or line, the path the sound will travel, site conditions, and obstructions). Noise levels from a
point source typically attenuate, or drop off, at a rate of 6 dBA per doubling of distance (e.g.,
construction, industrial machinery, ventilation units). Noise from a line source (e.g., roadway,
pipeline, railroad) typically attenuates at about 3 dBA per doubling of distance (Caltrans 2013). The
propagation of noise is also affected by the intervening ground, known as ground absorption. A hard
site, such as a parking lot or smooth body of water, receives no additional ground attenuation and
the changes in noise levels with distance (drop-off rate) result from simply the geometric spreading
of the source. An additional ground attenuation value of 1.5 dBA per doubling of distance applies to
a soft site (e.g., soft dirt, grass, or scattered bushes and trees) (Caltrans 2013). Noise levels may also
be reduced by intervening structures; the amount of attenuation provided by this “shielding”
depends on the size of the object and the frequencies of the noise levels. Natural terrain features
such as hills and dense woods, and man-made features such as buildings and walls, can significantly
alter noise levels. Generally, any large structure blocking the line of sight will provide at least a 5-
dBA reduction in source noise levels at the receiver (Federal Highway Administration [FHWA] 2011).
Structures can substantially reduce exposure to noise as well. The FHWA’s guidelines indicate that
modern building construction generally provides an exterior-to-interior noise level reduction of 20
to 35 dBA with closed windows.
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The impact of noise is not a function of loudness alone. The time of day when noise occurs, and the
duration of the noise are also important factors of project noise impact. Most noise that lasts for
more than a few seconds is variable in its intensity. Consequently, a variety of noise descriptors
have been developed. One of the most frequently used noise metrics is the equivalent noise level
(Leg); it considers both duration and sound power level. Leq is defined as the single steady A-
weighted level equivalent to the same amount of energy as that contained in the actual fluctuating
levels over time. Typically, Leq is summed over a one-hour period. Lmax is the highest root mean
squared (RMS) sound pressure level within the sampling period, and L, is the lowest RMS sound
pressure level within the measuring period (Crocker 2007).

Noise that occurs at night tends to be more disturbing than that occurring during the day.
Community noise is usually measured using Day-Night Average Level (Lg4n), Which is the 24-hour
average noise level with a +10 dBA penalty for noise occurring during nighttime hours (10:00 p.m. to
7:00 a.m.). It is also measured using CNEL, which is the 24-hour average noise level with a +5 dBA
penalty for noise occurring from 7:00 p.m. to 10:00 p.m. and a +10 dBA penalty for noise occurring
from 10:00 p.m. to 7:00 a.m. (Caltrans 2013). Noise levels described by L4y and CNEL usually differ
by about 1 dBA. The relationship between the peak-hour Leq value and the L4n/CNEL depends on the
distribution of traffic during the day, evening, and night. Quiet suburban areas typically have CNEL
noise levels in the range of 40 to 50 dBA, while areas near arterial streets are in the 50 to 60-plus
CNEL range. Normal conversational levels are in the 60 to 65-dBA Leq range; ambient noise levels
greater than 65 dBA Leq can interrupt conversations (FTA 2018).

2.2 Vibration

Groundborne vibration of concern in environmental analysis consists of the oscillatory waves that
move from a source through the ground to adjacent structures. The number of cycles per second of
oscillation makes up the vibration frequency, described in terms of Hz. The frequency of a vibrating
object describes how rapidly it oscillates. The normal frequency range of most groundborne
vibration that can be felt by the human body starts from a low frequency of less than 1 Hz and goes
to a high of about 200 Hz (Crocker 2007).

While people have varying sensitivities to vibrations at different frequencies, in general they are
most sensitive to low-frequency vibration. Vibration in buildings, such as from nearby construction
activities, may cause windows, items on shelves, and pictures on walls to rattle. Vibration of building
components can also take the form of an audible low-frequency rumbling noise, referred to as
groundborne noise. Groundborne noise is usually only a problem when the originating vibration
spectrum is dominated by frequencies in the upper end of the range (60 to 200 Hz), or when
foundations or utilities, such as sewer and water pipes, physically connect the structure and the
vibration source (Federal Transit Administration [FTA] 2018). Although groundborne vibration is
sometimes noticeable in outdoor environments, it is almost never annoying to people who are
outdoors. The primary concern from vibration is that it can be intrusive and annoying to building
occupants and vibration-sensitive land uses.

Vibration energy spreads out as it travels through the ground, causing the vibration level to diminish
with distance away from the source. High-frequency vibrations diminish much more rapidly than
low frequencies, so low frequencies tend to dominate the spectrum at large distances from the
source. Discontinuities in the soil strata can also cause diffractions or channeling effects that affect
the propagation of vibration over long distances (Caltrans 2020). When a building is impacted by
vibration, a ground-to-foundation coupling loss will usually reduce the overall vibration level.
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However, under rare circumstances, the ground-to-foundation coupling may amplify the vibration
level due to structural resonances of the floors and walls.

Vibration amplitudes are usually expressed in peak particle velocity (PPV) or root mean squared
(RMS) vibration velocity. The PPV and RMS velocity are normally described in inches per second
(in/sec). PPV is defined as the maximum instantaneous positive or negative peak of a vibration
signal. PPV is often used in monitoring of blasting vibration because it is related to the stresses that
are experienced by buildings (Caltrans 2020).

2.3 Sensitive Receivers

Noise exposure goals for various types of land uses reflect the varying noise sensitivities associated
with those uses. As defined by the City of San Marcos Noise Element, noise sensitive land uses (also
referred to as “sensitive receivers”) include schools, libraries, hospitals, parks, and residential
neighborhoods (City of San Marcos 2012).

Sensitive receivers nearest to the project site include the Royal Oaks Senior Apartments, located
approximately 200 feet to the east, and single-family residences, located approximately 430 feet to
the southwest.

2.4  Project Noise Setting

The most common source of noise in the project site vicinity is vehicular traffic from Twin Oaks
Valley Road and Borden Road. To characterize ambient sound levels at and near the project site,
two 15-minute sound level measurements were conducted on July 2, 2020. Noise Measurement
(NM) 1 was taken at the northern edge of the project site to capture noise levels from Borden Road.
NM?2 was taken at the western edge to capture ambient noise levels from Twin Oaks Valley Road,
the busiest street in the area. Twin Oaks Valley Road traffic, especially from trucks, could also be
heard during NM1. Table 2 summarizes the sound level measurement results, and Table 3 shows the
recorded traffic volumes during the sound level monitoring.

Table 2 Sound Level Measurement Results

Measurement Approximate Distance Leq Lmin L max
Location Roadway Sample Times to Primary Noise Source (dBA) (dBA) (dBA)
NM1 Borden Road 10:38 a.m. —10:53 a.m. 40 feet from Borden Road 62 49 74
centerline
NM2 Twin Oaks 11:00 a.m.-11:15a.m. 50 feet from Twin Oaks 66 48 82
Valley Road Valley Road centerline

Detailed sound level measurement data are included in Appendix A.
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Table 3 Sound Level Monitoring Traffic Counts

Measurement

Location Roadway Traffic Autos Medium Trucks Heavy Trucks

NM1 Borden Road 15-minute count 76 2 1
One-hour equivalent 304 8 4
Percentage 96 3 1

NM2 Twin Oaks Valley Road  15-minute count 235 9 6
One-hour equivalent 940 36 24
Percentage 94 4 2

The site measurements were conducted during statewide “Shelter-In-Place” Executive Order
N-33-20 (issued March 19,2020) by Governor Gavin Newsom, in response to the global novel
coronavirus pandemic. Due to this response, many businesses and schools were closed at the time
noise measurements were collected, and the number of vehicles on the local roadways may have
been less than typical conditions. Therefore, measured noise levels may have been lower than
under typical conditions.

2.5 Regulatory Setting

Federal

No federal noise requirements or regulations apply directly to the implementation of the project,
but federal agencies have established guidelines and thresholds pertaining to noise and
groundborne vibration as they relate to land use compatibility, human response, and structural
integrity. These thresholds, as applicable, are discussed in Section 4, Impact Analysis.

State

The state of California regulates freeway noise, sets standards for sound transmission, provides
occupational noise control criteria, identifies noise standards, and provides guidance for local land
use compatibility.

California Noise Control Act of 1973

California Health and Safety Code Sections 46000 through 46080, known as the California Noise
Control Act, find that excessive noise is a serious hazard to public health and welfare and that
exposure to certain levels of noise can result in physiological, psychological, and economic damage.
The act also finds that there is a continuous and increasing bombardment of noise in urban,
suburban, and rural areas. The California Noise Control Act declares that the State of California has a
responsibility to protect the health and welfare of its citizens by the control, prevention, and
abatement of noise. It is the policy of the State to provide an environment for all Californians that is
free from noise that jeopardizes their health or welfare.

California General Plan Guidelines

State law requires each county and city to adopt a General Plan that includes a Noise Element
prepared per guidelines adopted by the Governor’s Office of Planning and Research. The purpose of
the Noise Element is to limit the exposure of the community to excessive noise levels. The California
General Plan Guidelines, published by the Governor’s Office of Planning and Research, indicate

Noise and Vibration Study 9
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acceptable, specific land use types in areas with specific noise exposure. The guidelines also offer
adjustment factors that may be used to arrive at noise acceptability standards that reflect the noise
control goals of the community, the particular community’s sensitivity to noise, and the
community’s assessment of the relative importance of noise pollution. These guidelines are
advisory, and local jurisdictions, including the City of San Marcos, have the responsibility to set
specific noise standards based on local conditions.

Local

City of San Marcos General Plan

The City has adopted a General Plan Noise Element to control and abate environmental noise, and
to protect the citizens of the City from excessive exposure to nose. The Noise Element specifies the
maximum allowable unmitigated exterior noise levels for new developments impacted by
transportation noise sources such as arterial roads, freeways, airports, and railroads. In addition, the
Noise Element identifies several polices to minimize the impacts of excessive noise levels
throughout the community (City of San Marcos 2013).

Goal N-1: Promote a pattern of land uses compatible with current and future noise levels.
Policy N-1.2: Ensure that acceptable noise levels are maintained near noise-sensitive uses.

Policy N-1.3: Incorporate design features into residential land use projects that can be used to
shield residents from excessive noise. Design features may include, but are not limited to,
berms, walls, and sound attenuating architectural design and construction methods.

Policy N-1.4: Require new development projects to provide barriers to reduce noise levels or
provide sufficient spatial buffers to separate excessive noise generating land uses and noise-
sensitive land uses.

Policy N-1.5: Require an acoustical study for proposed developments in areas where the
existing and projected noise level exceeds or would exceed the Normally Acceptable levels
identified in Table 7-3 (adapted and shown in Table 4 below).

The Noise Element establishes compatibility standards for land uses in the City. As shown in Table 4
the Noise Element sets normally acceptable, conditionally acceptable, and generally unacceptable
ambient noise levels for proposed developments based on land use.

10
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Table 4 Noise and Land Use Compatibility Guidelines for Exterior Noise

Exterior Noise Level (CNEL)
R,

Normally Conditionally Conditionally
Land Use Category Acceptable Acceptable Unacceptable

Residential — Single Family, mobile homes, senior/age- <60 60-75 >75
restricted housing

Residential — Multi-family, mixed use <65 65-75 >75
(residential/commercial)

Lodging — Hotels, motels <65 65-75 >75

Schools, churches, hospitals, residential care facility, <65 65-75 >75
child care facilities

Passive recreational parks, nature preserves, <65 65-75 >75
contemplative spaces, cemeteries

Active parks, golf courses, athletic fields, outdoor <65 65-75 >75
spectator sports, water recreation

Office/professional, government, medical/dental, <65 65-75 >75
commercial, retail, laboratories

Industrial, manufacturing, utilities, agriculture, mining, <65 >65 N/A
stables, ranching, warehouse, maintenance/repair

Acceptable: Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal conventional
construction, without any special noise insulation requirements.

Conditionally Acceptable: New construction or development should be undertaken only after a detailed analysis of the noise reduction
measures necessary to achieve acceptable levels for land use. If a project cannot mitigate noise to a level deemed Acceptable, the
appropriate County decision-maker must determine that mitigation has been provided to the greatest extent practicable or that
extraordinary circumstances exist.

Unacceptable: New construction or development should generally not be undertaken.

Source: City of San Marcos 2013, Table 7-3 Noise and Land Use Compatibility Guidelines for Transportation-related Noise.

City of San Marcos Municipal Code

The City of San Marcos Municipal Code (SMMC) sets forth the City’s standards, guidelines, and
procedures concerning the regulation of operational noise. Specifically, noise levels in the City are
regulated by SMMC Chapter 10.24.010, Noise Ordinance. These regulations are intended to
implement the goals, objectives, and policies of the General Plan, protect the public health, safety,
and welfare of the City, and to control unnecessary excessive, and/or annoying noise in the City.

SMMC Chapter 17.32.180 states that grading, extraction, and construction activities are allowed
between 7:00 a.m. to 4:30 p.m., Monday through Friday. Grading, extraction, or construction
activities are not permitted in the City on weekends or holidays. The SMMC does not set noise limits
on construction activities, though the City has commonly utilized the County of San Diego’s Noise
Ordinance construction noise threshold of 75 dBA Lq (8-hour), listed in Section 36.409 of the San
Diego County Code of Regulatory Ordinances.
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Chapter 20.300.070 of the SMMC (Performance Standards) establishes exterior noise standards,
which require noise levels from sources maintain certain noise levels for single-family residences,
multi-family, commercial uses, and industrial uses. Table 5 shows the allowable exterior noise levels.

Table 5 Exterior Noise Standards by Zone

Zone Allowable Noise Level (dBA L¢q) Measured from the Property Line

Single-Family Residential (A,R-1, R-2)2

7:00 a.m. to 10:00 p.m. (daytime) 60
10:00 p.m. to 7:00 a.m. (overnight) 50
Multifamily Residential (R-3)%2

7:00 a.m. to 10:00 p.m. (daytime) 65
10:00p.m. to 7:00 a.m. (overnight) 55
Commercial (C, O-P, SR)3

7:00 a.m. to 10:00 p.m. (daytime) 65
10:00 p.m. to 7:00 a.m. (overnight) 55
Industrial

7:00 a.m. to 10:00 p.m. (daytime) 65
10:00 p.m. to 7:00 a.m. (overnight) 60

! For single-family detached dwelling units, the "exterior noise level" is defined as the noise level measured at an outdoor living area
which adjoins and is on the same lot as the dwelling, and which contains at least the following minimum net lot area: (i) for lots less
than 4,000 square feet in area, the exterior area shall include 400 square feet, (ii) for lots between 4,000 square feet to 10 acres in
area, the exterior area shall include 10 percent of the lot area; (iii) for lots over 10 acres in area, the exterior area shall include 1 acre.

2For all other residential land uses, "exterior noise level" is defined as noise measured at exterior areas which are provided for private
or group usable open space purposes. "Private Usable Open Space" is defined as usable open space intended for use of occupants of
one dwelling unit, normally including yards, decks, and balconies. When the noise limit for Private Usable Open Space cannot be met,
then a Group Usable Open Space that meets the exterior noise level standard shall be provided. "Group Usable Open Space" is defined
as usable open space intended for common use by occupants of a development, either privately owned and maintained or dedicated
to a public agency, normally including swimming pools, recreation courts, patios, open landscaped areas, and greenbelts with
pedestrian walkways and equestrian and bicycle trails, but not including off-street parking and loading areas or driveways.

3 For non-residential noise sensitive land uses, exterior noise level is defined as noise measured at the exterior area provided for public
use.

Source: San Marcos Municipal Code Table 20.300-4
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3 Methodology

3.1 Construction Noise

Construction noise was estimated using the FHWA Roadway Construction Noise Model (RCNM)
(FHWA 2006). RCNM predicts construction noise levels for a variety of construction operations
based on empirical data and the application of acoustical propagation formulas. Using RCNM,
construction noise levels were estimated at noise sensitive receivers near the project site. RCNM
provides reference noise levels for standard construction equipment, with an attenuation of 6 dBA
per doubling of distance for stationary equipment.

Variation in power imposes additional complexity in characterizing the noise source level from
construction equipment. Power variation is accounted for by describing the noise at a reference
distance from the equipment operating at full power and adjusting it based on the duty cycle of the
activity to determine the L¢q of the operation (FHWA 2018). Each phase of construction has a
specific equipment mix, depending on the work to be accomplished during that phase. Each phase
also has its own noise characteristics; some will have higher continuous noise levels than others,
and some have high-impact noise levels.

Construction noise would typically be higher during the heavier periods of initial construction (i.e.,
site preparation and grading work) and would be lower during the later construction phases (i.e.,
interior building construction). Typical heavy construction equipment during project grading and site
preparation would include dozers and backhoes. It is assumed that diesel engines would power all
construction equipment. Construction equipment would not all operate at the same time or
location. In addition, construction equipment would not be in constant use during the 8-hour
operating day. A dozer and front-end loader were analyzed together for construction noise impacts
due to their likelihood of being used in conjunction with one another and therefore a conservative
scenario for the greatest noise generation during construction.

Using RCNM to estimate noise associated with a dozer and front-end loader, noise levels are
calculated to be 74 dBA Leq at 100 feet (RCNM calculations are included in Appendix B).

3.2 Groundborne Vibration

The project does not include any substantial vibration sources associated with operation. Thus,
construction activities have the greatest potential to generate ground-borne vibration affecting
nearby receivers, especially during grading and excavation of the project site. The greatest vibratory
source during construction within the project vicinity would be a dozer. Neither blasting nor pile
driving would be required for construction of the project. Construction vibration estimates are
based on vibration levels reported by Caltrans and the FTA (Caltrans 2020, FTA 2018). Table 6 shows
typical vibration levels for various pieces of construction equipment used in the assessment of
construction vibration (FTA 2018).
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Table 6 Vibration Levels Measured during Construction Activities

Large Bulldozer 0.089
Loaded Trucks 0.076
Small Bulldozer 0.003

Source: FTA 2018

Although groundborne vibration is sometimes noticeable in outdoor environments, it is almost
never annoying to people who are outdoors; therefore, the vibration level threshold is assessed at
occupied structures (FTA 2018). Therefore, all vibration impacts are assessed at the structure of an
affected property.

Vibration limits used in this analysis to determine a potential impact to local land uses from
construction activities, such as blasting, pile-driving, vibratory compaction, demolition, drilling, or
excavation, are based on information contained in Caltrans’ Transportation and Construction
Vibration Guidance Manual and the Federal Transit Administration and the FTA Transit Noise and
Vibration Impact Assessment Manual (Caltrans 2020; FTA 2018). Maximum recommended vibration
limits by the American Association of State Highway and Transportation Officials (AASHTO) are
identified in Table 7.

Table 7 AASHTO Maximum Vibration Levels for Preventing Damage

Type of Situation Limiting Velocity (in/sec)

Historic sites or other critical locations 0.1
Residential buildings, plastered walls 0.2-0.3
Residential buildings in good repair with gypsum board walls 0.4-0.5
Engineered structures, without plaster 1.0-1.5

Source: Caltrans 2020

Based on AASHTO recommendations, limiting vibration levels to below 0.2 PPV in/sec at residential
structures would prevent structural damage regardless of building construction type. These limits
are applicable regardless of the frequency of the source. However, as shown in Table 8 and Table 9,
potential human annoyance associated with vibration is usually different if it is generated by a
steady state or a transient vibration source.

Table 8 Human Response to Steady State Vibration

3.6 (at 2 Hz)-0.4 (at 20 Hz) Very disturbing

0.7 (at 2 Hz)-0.17 (at 20 Hz) Disturbing

0.10 Strongly perceptible
0.035 Distinctly perceptible
0.012 Slightly perceptible

Source: Caltrans 2020
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Table 9 Human Response to Transient Vibration

PPV (in/sec) Human Response

2.0 Severe

0.9 Strongly perceptible
0.24 Distinctly perceptible
0.035 Barely perceptible

Source: Caltrans 2020

As shown in Table 8, the vibration level threshold at which steady vibration sources are distinctly
perceptible is 0.035 in/sec PPV. However, as shown in Table 9, the vibration level threshold at which
transient vibration sources (such as construction equipment) are distinctly perceptible is 0.24 in/sec
PPV. This analysis uses the distinctly perceptible threshold for purposes of assessing vibration
impacts.

Although groundborne vibration is sometimes noticeable in outdoor environments, groundborne
vibration is almost never annoying to people who are outdoors; therefore, the vibration level
threshold for human perception is assessed at occupied structures (FTA 2018). Therefore, all
vibration impacts are assessed at the structure of an affected property.

3.3  Operational Noise Sources

On-site noise sources were modeled with SoundPLAN. Propagation of modeled stationary noise
sources was based on ISO Standard 9613-2, “Attenuation of Sound during Propagation Outdoors,
Part 2: General Method of Calculation.” The assessment methodology assumes that all receivers
would be downwind of stationary sources. This is a conservative assumption for total noise impacts
since only some receivers would be downwind at any one time. On-site noise sources would include
general conversations, landscape maintenance, waste hauling, car wash facilities (blowers), and the
heating, ventilation, and air conditioning (HVAC) equipment.

There are no large gathering areas on the project site and these sources would be transient in
nature. Therefore, general conversations would not represent a substantial noise source. Landscape
maintenance and waste hauling are regulated by the noise ordinance with allowable hours and
other limitations. Due to the distances and low noise levels associated with general site activities,
on-site traffic, and landscape maintenance, these sources are not considered substantial and are not
analyzed further. Thus, the primary noise source of concern would be associated with the car wash
equipment (blowers) and mechanical equipment (HVAC units).

As provided by the applicant, this noise analysis assumes that the car wash equipment and
mechanical equipment would operate simultaneously between the hours of 8:00 a.m. to 7:00 p.m.;
and mechanical equipment would operate throughout the day for 24 hours; each source is further
described below.

Car Wash Equipment

The primary noise-generating component of the car wash is the blowers (to dry the cars). The
project applicant identified Macneil Tech 21 15HP blowers that may be used in the car wash.
According to the manufacturer’s specifications (see Appendix C), the blowers generate a noise level
of 94 dBA at zero feet from the exit with the doors open. For a conservative analysis, it was assumed
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that the car wash would operate with the doors open. This analysis also conservatively assumes the
equipment would operate continuously for a full hour (100 percent for 60 minutes) during all hours
that the car wash is operational. Additionally, noise for the air and water station was based on the
Euclid-Hazard 7-Eleven Service Stations Noise Impact Analysis prepared by Vista Environmental,
which measured an air and water machine at approximately 66.9 dBA at 5 feet (Vista Environmental
2019)

The car wash equipment room would also include a T3 Direct Drive Vacuum Producer. Per applicant
provided information, the vacuum producer will be enclosed in the car wash equipment room and
will not generate audible exterior noise. Therefore, this equipment is not discussed further.

Mechanical Equipment

Noise-generating mechanical equipment on the rooftop include HVAC units. The equipment was
assumed to be placed on the approximate center of the rooftop; noise levels for the equipment are
described below. This analysis conservatively assumes the equipment would operate continuously
for a full hour (100 percent for 60 minutes) during the daytime and nighttime. For a worst-case
assessment, it has been assumed that the equipment would not include any type of screening.

HVAC unit used in this analysis is a typical unit used for similar gas station projects, a Carrier
50HCQAO06 (see Appendix D for specification sheets). The manufacturer’s noise data is provided
below in Table 10.

Table 10 HVAC Noise Levels

- . 1 -
Noise Levels in dB' Measured at Octave Frequencies Overall Noise Level in A-

125 Hz 250 Hz 500 Hz 1 KHz 2 KHz 4 KHz 8 KHz weighted Scale (dBA)*
66.6 68.7 72.9 74.5 71.1 67.6 62.6 79

! Noise Levels for a Carrier 50HCQAO6 split system condenser (see Appendix D for specification sheets).
Hz = Hertz; KHz = kilohertz

Industry standard practice requires one ton of HVAC per 600 sf of building space. With a 4,083 sf
building, the project would be estimated to require seven tons of HVAC. Therefore, two Carrier
50HCQA06 were assumed for modeling.

3.4 Traffic Noise

Noise levels affecting the nearby off-site properties would be primarily influenced by traffic noise
from Borden Road and Twin Oaks Valley Road. Trip generation for the project was estimated based
on rates from SANDAG’s (Not so) Brief Guide of Vehicular Traffic Generation Rates for the San Diego
Region, which indicates that a convenience store with fuel pumps and a car wash typical generates
155 vehicle trips per fueling space per day (16 spaces equates to 2,480 total trips per day) (SANDAG
2002). An average regional trip length of 5.7 miles for urban areas was used to determine vehicle
miles traveled (VMT) based on SANDAG regional data (SANDAG 2011). Existing traffic count
estimates along the adjacent street segments from the project site combined with project average
daily trips (ADTs) are shown in Table 11. Existing traffic counts were obtained from the City of San
Marcos Public Works Transportation Engineering ADT data in 2019 (City of San Marcos 2019).
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Table 11 Existing and Proposed ADT Volume

Project Existing With
Street : Existing ADT ADT? Project ADT
Borden Road Woodward Street  Twin Oaks Valley Road 11,821 2,480 14,301
Twin Oaks Valley Road  La Cienega Road Borden Road 19,290 2,480 21,770
Twin Oaks Valley Road  Borden Road San Marcos Boulevard 26,499 2,480 28,979

For conservative purposes of this analysis, maximum project ADT was assumed to be equivalent for all segments along the project site.
Rounded traffic volumes were provided by Linscott Law & Greenspan Engineers (2021).

Source: City of San Marcos Public Works- Transportation Engineering (2019)

The posted speed limit on Borden Road is 40 miles per hour, while the speed limit for Twin Oaks
Valley Road is 45 miles per hour. To determine the vehicle classification mix for modeling, the
observed mix from the site measurement on Borden Road and Twin Oaks Valley Road was used
which included the following: Borden Road was observed at 96 percent automobiles, 3 percent
medium trucks, and 1 percent heavy trucks; and Twin Oaks Valley Road was observed at 94 percent
automobiles, 4 percent medium trucks, and 2 percent heavy trucks. Peak hour traffic was assumed
to be approximately 10 percent of the roadway’s total ADT in the model as 10 percent peak hour
traffic noise level is considered equivalent to CNEL.
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4 Significance Thresholds

The following thresholds are based on City noise standards and Appendix G of the CEQA guidelines.
Noise impacts would be considered significant if:

1.

2.

Issue 1: The project would result in the generation of a substantial temporary or permanent
increase in ambient noise levels in the vicinity of the project in excess of standards established
in the local general plan or noise ordinance, or applicable standards of other agencies.

Temporary

o

For purposes of analyzing impacts from this project, the City has determined that using
County of San Diego construction noise thresholds would be applicable to the project.

Therefore, construction noise would be significant is it exceeds a daytime threshold of
75 dBA Leq (8 hour); or

If construction occurs between the hours of 4:30 p.m. and 7:00 a.m., or on weekends
or national holidays.

Permanent

[m]

Operational noise would be significant if the noise levels exceed the Chapter
20.300.070 of the SMMC, which are as follows:

- For multi-family and commercial use, the applicable exterior threshold is 65 dBA
Leq from 7:00 a.m. to 10:00 p.m. and 55 dBA Leq from 10:00 p.m. to 7:00 a.m.

- For single family use, the applicable exterior threshold is 60 dBA Leq from 7:00 a.m.
to 10:00 p.m. and 50 dBA L¢q from 10:00 p.m. to 7:00 a.m.

- For industrial use, the applicable exterior threshold is 65 dBA Leq from 7:00 a.m. to
10:00 p.m. and 60 dBA L¢q from 10:00 p.m. to 7:00 a.m.

For traffic-related noise, impacts would be considered significant if project-generated
traffic would result in exposure of sensitive receptors to an unacceptable increase in
noise levels. For purposes of this analysis, a significant impact would occur if
project-related traffic increases the ambient noise environment of noise-sensitive
locations by 3 dBA or more if the locations are subject to noise levels in excess of the
normally acceptable noise land use compatibility guidelines in Table 4, or by 5 dBA or
more if the locations are not subject to noise levels in excess of the aforementioned
standards.

Issue 2: The project would result in the generation of excessive ground-borne vibration or
ground-borne noise levels.

For purposes of analyzing impacts from this project, the City has determined that using
Caltrans and AASHTO vibration thresholds would be applicable to the project. Therefore, a
significant vibration impact would occur if the project would subject vibration-sensitive land
uses to construction-related ground-borne vibration that exceeds the distinctly perceptible

vibration annoyance potential criteria for human receivers of 0.24 in./sec. PPV, or the
residential structural damage criteria of 0.2 PPV in./sec. For this analysis, this threshold

applies to the nearest commercial and industrial structures, located approximately 30 feet

to the south. The nearest residential structures are the Royal Oaks Senior Apartments,
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located approximately 200 feet to the east, and single-family residences, located
approximately 430 feet to the southwest.

3. Issue 3: For a project located within the vicinity of a private airstrip or an airport land use plan
or, where such a plan has not been adopted, within two miles of a public airport or public use
airport, if the project exposes people residing or working in the project area to excessive noise
levels.
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5 Impact Analysis

Issue 1: Would the project result in generation of a substantial temporary or permanent increase in
ambient noise levels in the vicinity of the project in excess of standards established in the
local general plan or noise ordinance, or applicable standards of other agencies?

Construction

Project construction would occur nearest to the industrial area south of the project site. Over the
course of a typical construction day, construction equipment would be located as close as 25 feet to
adjacent properties (e.g., the industrial use to the south) but would typically be located at a distance
farther away due to the nature of construction and the lot size of the project. Therefore, it is
assumed that over the course of a typical construction day the construction equipment would
operate at an average distance of 150 feet from the nearest property.” At 150 feet, a front end
loader and a dozer would generate a noise level of 70 dBA Leq (8-hour; RCNM calculations are
included in Appendix B). This would be below the County of San Diego’s threshold of 75 dBA Leq (8-
hour) for construction activity. In addition, construction would not occur outside the Municipal Code
allowed hours of 7:00 a.m. and 4:30 p.m., Monday through Friday. Therefore, impacts from
construction equipment would be less than significant.

Operation

The proposed gas station, car wash and convenience store would be a new noise source that may be
audible at nearby properties, which are developed with a mix of commercial, industrial and
residential uses. These receivers may periodically be subject to project stationary noise from HVAC,
car wash blowers, the air and water station, and increased traffic noise from project vehicles.
Assumptions for modeling these sources are provided in Section 3.3. Noise levels at adjacent
properties are displayed in Figure 4 as receivers OFF1 through OFF25 and shown in Table 12.
Operational noise contours are also shown in Figure 4. As shown in Table 12, noise levels would not
exceed City noise limits from stationary sources. Noise levels from project operation would result in
less than significant impacts.

Off-site Traffic Noise

The project would generate new vehicle trips that would increase noise levels on nearby roadways.
As estimated under Section 3.4, the project would generate 2,480 total vehicle trips on Borden Road
and Twin Oaks Valley Road. Assuming all vehicle trips occur on each roadway, this would result in
traffic increases on Borden Road from Woodward Street to Twin Oaks Valley Road, Twin Oaks Valley
Road from La Cienega Road to Borden Road, and Twin Oaks Valley Road from Borden Road to San
Marcos Boulevard of 21 percent, 13 percent, and 9 percent, respectively. This would result in
approximate noise level increases of 0.8 dBA, 0.5 dBA, and 0.4 dBA, respectively. Therefore, the
project’s traffic noise increase would not exceed 3 dBA or more, and impacts would be less than
significant.

1
Average distance of construction was measured from the center of the project site to the nearest property line adjacent to the south.
Project lot size is 109,072 square feet with an approximate distance of 325 feet north to south and 400 feet east to west.
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Figure 4 Off-site Receivers and Daytime Operational Noise Contours

|

!'!

-

fans <

-y -
it

o

[

.k ‘ =
: .e, J‘?Hﬁshi"e,'i{’_ _ :
OFF-8 g ] g

K i

] )
TR, F .

Woo
()

| = s
@ Project Location Noise Contour
O Receiver 45 dBA Leq - 70 dBA Leq
A Airand Water Station 50 dBA Leq
O Blowers — 55dBAleq
H HVAC ~—— 60 dBA Leqg
0 105 210 N
L 1 | A
Feet

Imagery provided by Microsojt Bing and its licensors © 2021,

Impact Analysis

/ S
Rolling Ail\®

2

R
(o)

&)

E
;

v
N,
S

dward|s¢

Noise and Vibration Study

21



The Namou Group
Twin Oaks Fuel, Convenience Store, and Gas Station Project

Table 12 Operational Noise Levels at Off-site Receivers

Daytime Noise Exceed Daytime  Nighttime Noise = Exceed Nighttime

Receiver Description Level (dBA)? Thresholds?? Level (dBA)? Thresholds??
OFF-1 Senior Housing 43 No 30 No
(multi-family)
OFF-2 Senior Housing 42 No 31 No
(multi-family)
OFF-3 Industrial 39 No 35 No
OFF-4 Industrial 37 No 28 No
OFF-5 Industrial 37 No 29 No
OFF-6 Industrial 44 No 36 No
OFF-7 Industrial 37 No 29 No
OFF-8 Industrial 22 No 21 No
OFF-9 Single-Family Residence 36 No 26 No
OFF-10 Single-Family Residence 35 No 24 No
OFF-11 Single-Family Residence 29 No 22 No
OFF-12 Single-Family Residence 32 No 21 No
OFF-13 Industrial 44 No 30 No
OFF-14 Commercial/Industrial 39 No 31 No
OFF-15! Potential 38 No 25 No
Multi-family Residence
OFF-16 Single-Family Residence 27 No 16 No
OFF-17 Single-Family Residence 31 No 17 No
OFF-18 Single-Family Residence 30 No 18 No
OFF-19 Single-Family Residence 33 No 18 No
OFF-20 Single-Family Residence 21 No 13 No
OFF-21 Single-Family Residence 18 No 12 No
OFF-22 Single-Family Residence 19 No 13 No
OFF-23 Single-Family Residence 19 No 12 No
OFF-24 Single-Family Residence 19 No 12 No
OFF-25 Single-Family Residence 19 No 11 No
OFF-26 Senior Housing 43 No 29 No

(multi-family)

1Receiver placed in open space due to zoning code of SPA FSPA for anticipated senior housing (City of San Marcos 2012).

2 Car wash blowers are anticipated to operate between the hours of.7:00 a.m. to 8:00 p.m. per client and are therefore only analyzed
during the daytime. HVAC noise levels are analyzed during the daytime and nighttime hours.

3For multi-family and commercial use, the applicable exterior threshold is 65 dBA Leq from 7:00 a.m. to 10:00 p.m. and 55 dBA Leq from
10:00 p.m. to 7:00 a.m. For single family use, the applicable exterior threshold is 60 dBA Leq from 7:00 a.m. to 10:00 p.m. and 50 dBA
Leq from 10:00 p.m. to 7:00 a.m. For industrial use, the applicable exterior threshold is 65 dBA Leq from 7:00 a.m. to 10:00 p.m. and 55
dBA Leq from 10:00 p.m. to 7:00 a.m.
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Issue 2: Would the project result in generation of excessive ground-borne vibration or ground-borne
noise levels?

Construction activities known to generate excessive ground-borne vibration, such as pile driving,
would not be conducted by the project. The greatest anticipated source of vibration during general
project construction activities would be from a dozer, which may be used within 25 feet of the
nearest off-site building to the south when accounting for setbacks. A dozer would create
approximately 0.089 in/sec PPV at 25 feet (Caltrans 2020). This would be lower than what is
considered a distinctly perceptible impact for humans of 0.24 in/sec PPV and the structural damage
impact to residential structures’ of 0.2 in/sec PPV. Therefore, impacts associated with the dozer
(and other potential equipment) would be less than significant.

Operation of the project would not include any substantial vibration sources. Therefore, operational
vibration impacts would be less than significant.

Issue 3: For a project located within the vicinity of a private airstrip or an airport land use
plan or, where such a plan has not been adopted, within two miles of a public airport or
public use airport, would the project expose people residing or working in the project area
to excessive noise levels?

The nearest airport to the project site, the McClellan-Palomar Airport, is located approximately 6.4
miles to the southwest. The project would not be located within the noise contours of the airport
(San Diego County Airport Land Use Commission 2011). Therefore, no substantial noise exposure
from airport noise would occur to construction workers, users, or employees of the project, and no
impacts would occur.

2

For this analysis, this threshold applies to the nearest commercial and industrial structures, located approximately 30
feet to the south. The nearest residential structures are the Royal Oaks Senior Apartments, located approximately 200 feet
to the east, and single-family residences, located approximately 430 feet to the southwest.
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6 Conclusion

The project would generate both temporary construction-related noise and long-term noise
associated with operation of the project. Construction noise would not exceed the County’s
construction noise threshold of 75 dBA L.y for an 8-hour period and impacts from construction noise
would be less than significant.

The project’s stationary noise sources (HVAC units and car wash blowers) would not exceed City
standards at the nearest property lines. Therefore, stationary noise impacts would be less than
significant.

Project-generated traffic would generate an increase of up to approximately 0.8 dBA at adjacent
roadways. This is below the threshold of 3 dBA; therefore, the off-site traffic noise increase would
be less than significant.

The project would generate groundborne vibration during construction, but vibration would not
exceed the applicable thresholds at the closest structures, adjacent to the south. Therefore,
construction-related vibration impacts would be less than significant.

The project site is outside the noise contours for the nearest airport, the McClellan-Palomar Airport.
Therefore, the project would not result in impacts from airport noise.
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Carrier WeatherMastere3 to 10 Ton
rooftop unit (RTU) was designed by
customers for customers. With “no-

strip” screw collars, handled access
panels, and more we’ve made your

unit easy to install, easy to maintain,
easy to use and reliable.

Features/Benefits

Easy to install:

All WeatherMaster® units are field-con-
vertible to horizontal air flow; no spe-
cial kit required on 04-09 models.
Supply duct kit required for size 12
only. Convertible airflow design makes
it easy to adjust to unexpected job site
complications. Lighter units make easy
replacement. Carrier 3 - 10 ton
50HCQ rooftops fit on existing Carrier
curbs dating back to 1989. Also, our
large control box gives you room to
work and room to mount Carrier
accessory controls.

Easy to maintain:

Easy access handles by Carrier provide
quick and easy access to all normally
serviced components. Our “no-strip”
screw system has superior holding
power and guides screws into position
while preventing the screw from strip-
ping the unit’s metal.

Easy to use:

The central terminal board puts all your
connections and troubleshooting
points in one convenient place, stan-
dard. Most low voltage connections are
made to the same board and make it
easy to find what you're looking for
and easy to access it.

Reliable:

Each unit comes with precision sized
and tested scroll compressor that is
internally protected from over tem-
perature and pressures. Each refriger-
ant circuit is further protected with a
high pressure, loss of charge and
freeze protection switch. In addition, a
liquid line filter drier and suction line
accumulator protects each circuit. Each
unit is factory tested prior to shipment
to help ensure units operation once
properly installed.

Key features:
Key features are:
e Up to 28% lighter than similar

industry units. Lighter rooftops
make easier replacement jobs.
e SEER up to 15.8, EER up to 12.8.
¢ [EER up to 14.0 with single speed
indoor fan motor and up to 15.6

with 2-speed/VFD indoor fan motor.

e 3-10 ton units fit on existing Car-
rier rooftop curbs which saves time
and money on replacement jobs.

e Standardized components and lay-
out. Standardized components and
controls make service and stocking
parts easier.

¢ Scroll compressors on all units. This
makes service, stocking parts, replace-
ment, and troubleshooting easier.

¢ Crankcase heater on all models
(except 04 size) provides added pro-
tection in all applications.

* Precision-sized refrigerant suction
line accumulator provides high reli-
ability by preventing liquid from
entering the compressor during low
ambient conditions and reverse
cycle switch over.

¢ Field convertible from vertical to
horizontal airflow on all models. No
special kits required on 04-09 mod-
els. Supply duct kit required for 12
size model only.

* 4-way reversing valve rapidly
changes the flow of refrigerant to
quickly changeover from cooling to
heating and heating to cooling.

¢ Easy-adjust, belt drive motor avail-
able on all sizes. Carrier provides a
factory-solution for most points in
the fan performance table. There’s
no need for field-supplied drives or
motors.

¢ 3-5 ton models come standard with
a Direct Drive X13, 5 speed/torque
motor to provide exact perfor-
mance in many applications. Belt
drive motor optional on all three
phase voltage models.

¢ Provisions for bottom or side con-
densate drain.

¢ Capable of thru-the-base or thru-
the-curb electrical routing.

¢ Dependable time/temperature
defrost logic provides a defrost
cycle, if needed, every 30, 60, 90
or 120 minutes and is adjustable.

Table of contents

¢ Single-point electrical connection.

Sloped, composite drain pan sheds
water; and won'’t rust.
Standardized controls and control
box layout. Standardized compo-
nents and controls make stocking
parts and service easier.

¢ Clean, large, easy to use control box.
¢ Standard coils are copper round

tube, aluminum plate fin with
optional coil coatings and copper
fin design.

Large, laminated wiring and power
wiring drawings which are affixed to
unit make troubleshooting easy.
Single, central terminal board for
test and wiring connections.
Fast-access, handled, panels for
easy access to the blower and
blower motor, control box, and
COMpressors.

“No-strip” screw system guides
screws into the panel and captures
them tightly without stripping the
screw, the panel, or the unit.
Exclusive, newly-designed indoor
refrigerant header for easier mainte-
nance and replacement.

Standard mechanical cooling
(125°F to 30°F or 52°C to -1°C).
2-in. (51mm) disposable filters on all
units.

High capacity refrigerant filter drier
and TXV metering device on each
circuit.

High pressure switch, loss of charge
switch and freeze protection adds
greater unit reliability.

Optional Staged Air Volume (SAV™)
system utilizes a Variable Frequency
Drive (VFD) to automatically adjust
the indoor fan motor speed between
cooling stages. Available on 2-stage
cooling model sizes 07-12 with
electro-mechanical controls or RTU
Open controller.
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Model number nomenclature @

50HCQ MODEL NUMBER NOMENCLATURE (EXAMPLE)

Position: [ 1 |2 |3 |4 |56 [7|8|9[10{11[12|13]|14|15[16[17 |18

Example: |5 |0 |H|C|Q|A|O0O|6|A|O0O|A|6|-|O0O|B|2|A|O
Series - WeatherMaster® Factory Assigned
50HC - Packaged Rooftop - 0 = Standard

High Efficiency 1=LTL
Q = Heat Pump Electrical Options
A = None
. . C = Non-Fused Disconnect
Re_frlg. Systems Op't|ons D = Thru-The-Base Connections
A = One Stage Cooling Models _ )
D = Two Stage Cooling Models F = Non-Fused Disconnect and
9 9 Thru-The-Base Connections

G = 2-Speed Indoor Fan Controller (VFD)

Cooling Tons J = 2-Speed Indoor Fan Controller (VFD)
04 - 3ton and Non-Fused Disconnect

05- 4 ton K = 2-Speed Indoor Fan Controller (VFD)
06 - 5ton and Thru-The-Base Connections

07 - 6 ton M= 2-Speed Indoor Fan Controller (VFD)
08 - 7.5ton with Non-Fused Disconnect and

09- 8.5ton Thru-The-Base Connections

12- 10 ton

Service Options

Sensor Options 0 = None
A = None 1 = Unpowered Convenience Outlet
= RA Smoke Detector 2 = Powered Convenience Outlet

C = SA Smoke Detector 3 = Hinged Access Panels

D = RA + SA Smoke Detector 4 = Hinged Access Panels and

E = CO; Unpowered Convenience Outlet

F = RA Smoke Detector and CO. 5 = Hinged Panels and

G = SA Smoke Detector and CO- Powered Convenience Outlet

H = RA + SA Smoke Detector and CO,

J = Condensate Overflow Switch Intake / Exhaust Options

K = Condensate Overflow Switch and RA Smoke Detectors A= None

L = Condensate Overflow Switch and RA + SA Smoke Detectors _ . . .
B = Temperature Economizer w/ Barometric Relief
F = Enthalpy Economizer w/ Barometric Relief

Indoor Fan Options K = 2-Position Damper

0 = Electric Drive X13 Motor (04-06) U = Temperature Ultra Low Leak Economizer w/

1 = Standard Static Option - Belt Drive Barometric Relief

2 = Medium Static Option - Belt Drive W= Enthalpy Ultra Low Leak Economizer w/

3 = High Static Option - Belt Drive Barometric Relief

C = High Static Option with High Efficiency Motor- Belt Drive
(size 12 only)

Base Unit Controls
0 = Electro-mechanical Controls can be used with W7212

Coil Options - Round Tube/Plate Fin Condenser Coil EconoMi$er IV (Non-Fault Detection and Diagnostic)
(Outdoor - Indoor - Hail Guard) 1 = PremierLink™ Controller
A = Al/Cu - Al/Cu 2 = RTU Open Multi-Protocol Controller
B = Precoat Al/Cu - Al/Cu 6 = Electro-mechanical w/ 2-speed fan and W7220
C = E-coat Al/Cu - Al/Cu Economizer controller Controls. Can be used with
D = E-coat Al/Cu - E-coat Al/Cu W7220 EconoMi$er X (with Fault Detection and
E = Cu/Cu - Al/Cu Diagnostic)
F = Cu/Cu - Cu/Cu
M= Al/Cu -Al/Cu — Louvered Hail Guard Design Revision
N = Precoat Al/Cu - Al/Cu — Louvered Hail Guard — = Factory Design Revision
P = E-coat Al/Cu - Al/Cu — Louvered Hail Guard
Q = E-coat Al/Cu - E-coat Al/Cu — Louvered Hail Guard
R = Cu/Cu - Al/Cu — Louvered Hail Guard Voltage
S = Cu/Cu - Cu/Cu — Louvered Hail Guard 1 = 575/3/60
3 = 208-230/1/60

Note: On single phase (-3 voltage code) models, the g - igg;g%(g:%o

following are not available as a factory-installed option:

- Coated Coils or Cu Fin Coils

- Louvered Hail Guards

- Economizer or 2 Position Damper

- Powered 115 Volt Convenience Outlet \\\TERTEA.
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Capacity ratings

\Corrieng

AHRI COOLING RATINGS
NOM.
50HCQ COOLING CAPACITY NET COOLING |TOTALPOWER
UNIT STAGES (TONS) CAPACITY (MBH) (kW) SEER EER IEER
A04 1 3.0 36,400 2.8 15.60 12.70 N/A
A05 1 4.0 47,000 3.6 15.80 12.80 N/A
A06 1 5.0 58,500 4.6 15.00 11.70 N/A
A07 1 6.0 72,000 6.0 N/A 12.00 12.8
IEER WITH IEER WITH
NOM. NET COOLING TOTAL SINGLE SPEED 2-SPEED
50HCQ | COOLING | CAPACITY CAPACITY POWER INDOOR FAN INDOOR FAN
UNIT STAGES (TONS) (MBH) (kW) SEER EER MOTOR MOTOR
D07 2 6.0 70,000 5.8 N/A 12.00 14.0 15.6
D08 2 7.5 90,000 7.4 N/A 12.10 12.8 13.7
D09 2 8.5 100,000 8.3 N/A 12.00 12.5 12.9
D12 2 10.0 119,000 9.6 N/A 12.30 13.0 13.6
HEATING RATINGS
50HCQ HEATING, LOW AT 17°F (-8°C) AMBIENT HEATING, HIGH AT 47°F (8°C) AMBIENT
UNIT HSPF CAPACITY (BTUH) CcOoP CAPACITY (BTUH) COP
A04 8.00 18,400 N/A 34,000 N/A
A05 8.10 23,800 N/A 46,000 N/A
A06 8.20 28,600 N/A 55,000 N/A
A07 N/A 39,000 2.40 70,000 3.40
D07 N/A 38,000 2.40 69,000 3.40
D08 N/A 47,000 2.40 84,000 3.50
D09 N/A 56,000 2.26 100,000 3.40
D12 N/A 65,000 2.40 116,000 3.50
LEGEND NOTES:
AHRI _ Air-Conditioning Heating and Refrigeration Institute 1. Rated and certified under AHRI Standard 210/240 or 340/360, as
ASHRAE — American Society of Heating, Refrigerating and Air- appropriate. )
Conditioning Engineers 2. Ratings are based on: . .
COP — Coefficient of Performance Coollng Standard: 80°F (2_7°C) dB, 67°F (19°C) wb indoor air
EER — Energy Efficiency Ratio temp and 95°F db outdoor air temp. )
HSPF — Heating Seasonal Performance Factor IEER Standard: A measure that expresses cooling partload EER
IECC — International Energy Conservation Code efficiency for commercial unitary air conditioning and heat pump
IEER — Integrated Energy Efficiency Ratio equipment on the basis of weighted operation at variable load
N/A — Not applicable capacities. )
SEER — Seasonal Energy Efficiency Ratio 3. Al 50HCQ units comply with ASHRAE 90.1-2016, DOE-2018 and

@ €.

LISTED

IECC? 2015 minimum efficiency requirements when equipped with
the SAV (staged air volume) option.

A CERTIFIED..
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Unitary Small AC

ry
AHRI Standard 210/240

Certification applies only when the complete system
is listed with AHRI.

1. IECC is a registered trademark of International Code
Council, Inc.



MINIMUM - MAXIMUM AIRFLOWS (CFM) COOLING AND ELECTRIC HEAT
COOLING ELECTRIC HEATERS
UNIT Minimum CFM
Minimum Minimum CFM 2-Speed 2-Speed Fan Motor (at Maximum
CFM Fan Motor (at High Speed) Low Speed) Maximum CFM Minimum CFM CFM
50HCQA04 900 N/A N/A 1500 900 1500
50HCQA05 1200 N/A N/A 2000 1200 2000
50HCQA06 1500 N/A N/A 2500 1500 2500
50HCQA07 1800 N/A N/A 3000 1800 3000
50HCQDO07 1800 1800 1200 3000 1800 3000
50HCQDO08 2250 2250 1500 3750 2250 3750
50HCQD09 2550 2873 1915 4250 2252 4250
50HCQD12 3000 3380 2253 5000 3000* 5000
* - Minimum electric heat CFM exceptions:
REQUIRED MINIMUM

UNIT UNIT VOLTAGE HEATER kW UNIT CONFIGURATION CFM

50HCQDO08 17.0 . . 2800

50HCQDO9 575 340 Horizontal or Vertical 2350

50.0 Vertical 3550

230 50.0 Horizontal 3420

43.5 Horizontal or Vertical 3040

50HCQD12 50.0 Vertical 3150

575 33.5 Vertical 3520

33.5 Horizontal 3420

26.5 Vertical 3610

SOUND PERFORMANCE

50HCQ OUTDOOR SOUND (dB) AT 60Hz
UNIT A-Weighted 63 125 250 500 1000 2000 4000 8000
A04 76 51.8 69 64.6 67.8 70.7 63.8 60.9 59
A05 79 56.1 69.6 68.7 72.5 72.8 68.9 65 61.2
A06 79 57.7 66.6 68.7 72.9 745 71.1 67.6 62.6
A07 81 86.7 82.7 79.1 78.4 75.4 71.2 67.8 62.9
D07 81 86.7 82.7 79.1 78.4 75.4 71.2 67.8 62.9
D08 83 87.3 81.6 79.7 80.6 79 73.5 69.2 66.1
D09 87 61.7 74.7 77.4 82.6 84.9 81.9 78.8 75.9
D12 83 61.0 67.3 75.1 77.7 78.1 75.5 71.2 66.7

LEGEND: NOTES:

1. Outdoor sound data is measure in accordance with AHRI standard 270.

2. Measurements are expressed in terms of sound power. Do not compare
these values to sound pressure values because sound pressure depends on
specific environmental factors which normally do not match individual appli-
cations. Sound power values are independent of the environment and there-
fore more accurate.

3. Aweighted sound ratings filter out very high and very low frequencies, to
better approximate the response of “average” human ear. A-weighted mea-
surements for Carrier units are taken in accordance with AHRI standard 270.

dB — Decibel



Physical data

PHYSICAL DATA (COOLING) — 3-6 TONS
50HCQA04 | 50HCQA05 | 50HCQA06 50HCQA07 50HCQDO07
REFRIGERATION SYSTEM
# Circuits / # Comp. / Type 1/1/ Scroll 1/1/ Scroll 1-St;g/e18/croll 1-St;g/e18/croll 2-St;g/e1S/croII
Puron® (R‘41oﬁérr‘;eirfg'3§f/’g(ﬁ:g§§§ 12-8/- 15-8/- 17-8/- 15-8/- 15-8/-
Metering device TXV TXV TXV TXV TXV
High-press. Trip / Reset (psig) 630 /505 630/ 505 630 /505 630/ 505 630 /505
Loss of Charge Press. Trip / Reset (psig) 27 /44 27/ 44 27/ 44 27 /44 27 /44
EVAP. COIL
Material - Tube / Fin Cu/Al Cu /Al Cu/Al Cu/Al Cu/Al
Coil Type (Tube Dia.) 3/8-in. RTPF 3/8-in. RTPF 3/8-in. RTPF 3/8-in. RTPF 3/8-in. RTPF
Rows / FPI 3/15 3/15 3/15 3/15 3/15
Total face area (ft2) 5.5 7.3 7.3 8.9 8.9
Condensate drain conn. size 3/4-in. 3/4-in. 3/4-in. 3/4-in. 3/4-in.
EVAPORATOR FAN AND MOTOR
Motor Qty. / Driver Type 1/ Direct 1/ Direct 1/ Direct N/A N/A
Max BHP 1.0 1.0 1.0 N/A N/A
Standard Static RPM range 600-1200 600-1200 600-1200 N/A N/A
1-Phase Motor frame size 48 48 48 N/A N/A
Fan Qty./ Type| 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal N/A N/A
Fan Dia. x Length (in.) 10x 10 10x 10 10 x 11 N/A N/A
Motor Qty. / Driver Type 1/ Direct 1/ Direct 1/ Direct 1/ Belt 1/ Belt
Max BHP 1.0 1.0 1.0 1.2 1.2
Standard Static RPM range 600-1200 600-1200 600-1200 489-747 489-652
3-Phase Motor frame size 48 48 48 56 56
Fan Qty. / Type| 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal 1 / Centrifugal 1/ Centrifugal
Fan Dia. x Length (in.) 10x 10 10x 10 11 x10 15x 15 15x 15
Motor Qty. / Driver Type 1/ Belt 1/Belt 1/ Belt 1/ Belt 1/Belt
Max BHP 1.5 1.5 2.0 2.9 2.9
Medium Static RPM range 819-1251 920-1303 1066-1380 733-949 591-838
3-Phase Motor frame size 56 56 56 56 56
Fan Qty./ Type| 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal
Fan Dia. x Length (in.) 10x 10 10x 10 10x 10 15x 15 15x 15
Motor Quty. / Driver Type 1/ Belt 1/Belt 1/ Belt 1/ Belt 1/ Belt
Max BHP 2.0 2.0 2.9 4.0 2.9
High Static RPM range 1035-1466 1035-1466 1208-1550 909-1102 838-1084
3-Phase Motor frame size 56 56 56 45 145
Fan Qty. / Type| 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal
Fan Dia. x Length (in.) 10x 10 10x 10 10x 10 15x 15 15x 15
CONDENSER COIL
Material (Tube/Fin) Cu/Al Cu/Al Cu/Al Cu/Al Cu/Al
Coil type 3/8-in RTPF 3/8-in RTPF 3/8-in RTPF 3/8-in RTPF 3/8-in RTPF
Rows / FPI 2/17 2/17 2/17 2/17 2/17
Total Face Area (ft2) 16.5 21.3 21.3 20.5 20.5
COND. FAN/ MOTOR
Qty / Motor Drive Type 1/ direct 1/ direct 1/ direct 2/ direct 2 / direct
Motor HP / RPM 1/8 /825 1/4 /1100 1/4 /1100 1/4 /1100 1/4 /1100
Fan diameter (in.) 22 22 22 22 22
FILTERS
RA Filter #/ Size (in.)| 2/16x25x2 4/16x16x 2 4/16x16x 2 4/16x20x 2 4/16x20x 2
OA inlet screen # / Size (in.) 1/20x24 x1 1/20x24 x1 1/20x24 x1 1/20x 36 x 1 1/20x36x 1




PHYSICAL DATA (COOLING) — 7.5-10 TONS
50HCQDO08 | 50HCQD09 50HCQD12
REFRIGERATION SYSTEM
# Circuits / # Comp. / Type 2/2/ Scroll 2/2/ Scroll 2/2/ Scroll
Puron® (R'41OQE)}FRC?IQS§E”Bt gg‘;?ze) 1-12/11-12 14-1/14-4 16-3/17-3
Metering device TXV TXV TXV
High-press. Trip / Reset (psig) 630 /505 630 /505 630 /505
Loss of Charge Press. Trip / Reset (psig) 271744 271744 27 /44
Compressor Capacity Staging (%) 50/100 50/100 50/100
EVAP. COIL
Material - Tube / Fin Cu/Al Cu/Al Cu /Al
Coil Type (Tube Dia.) 3/8-in. RTPF 3/8-in. RTPF 3/8-in. RTPF
Rows / FPI 4/15 4/15 3/15
Total face area (ft2) 11.1 11.1 17.3
Condensate drain conn. size 3/4-in. 3/4-in. 3/4-in.
EVAPORATOR FAN AND MOTOR
Motor Qty. / Driver Type 1/ Belt 1/ Belt 1/ Belt
Max BHP 1.2 1.7 1.9
Standard Static RPM range 518-733 460-652 440-609
3-Phase Motor frame size 56 56 56
Fan Qty. / Type 1 / Centrifugal 1 / Centrifugal 1/ Centrifugal
Fan Dia. x Length (in.) 15x 15 15x 15 18 x 18
Motor Quty. / Driver Type 1/ Belt 1/ Belt 1/ Belt
Max BHP 1.7 2.9 2.9
Medium Static RPM range 690-936 591-838 547-757
3-Phase Motor frame size 56 56 56
Fan Qty. / Type 1/ Centrifugal 1 / Centrifugal 1/ Centrifugal
Fan Dia. x Length (in.) 15 X 15 15 X 15 18 x 18
Motor Qty. / Driver Type 1/ Belt 1/ Belt 1/ Belt
Max BHP 2.8 2.8 6.1
High Static RPM range 838-1084 838-1084 762-963
3-Phase Motor frame size 56 56 S184T
Fan Qty. / Type 1/ Centrifugal 1/ Centrifugal 1/ Centrifugal
Fan Dia. x Length (in.) 15 X 15 15 X 15 18x 18
Motor Qty. / Driver Type — — 1/ Belt
. . Max BHP — — 6.5/6.9/7.0/8.3*
Higr"ggfﬁ‘t:?;':cy RPM range - - 762-963
3-Phase Motor frame size — — S184T
Fan Qty. / Type — — 1/ Centrifugal
Fan Dia. x Length (in.) — — 18x18
CONDENSER COIL
Material (Tube/Fin) Cu/Al Cu/Al Cu/Al
Coil type 3/8-in RTPF 3/8-in RTPF 3/8-in RTPF
Rows / FPI 2/17 3/17 2/17
Total Face Area (ft2) 25.1 25.1 46.2
COND. FAN/MOTOR
Qty / Motor Drive Type 2/ direct 1/ direct 3/ direct
Motor HP / RPM 1/4 /1100 1/1175 1/1100
Fan diameter (in.) 22 30 22
FILTERS
RA Filter #/ Size (in.) 4/20x20x 2 4/20x20x 2 6/18x24x2
OA inlet screen #/ Size (in.) 1/20x24 x 1 1/20x24x 1 2/24x27x1 (Vert)

1/30 x 39 x 1 (Horiz)

* On Size 12 units, Max BHP for the High Static motor varies with the motor's voltage; see the table below.

Voltage BHP
208 6.5
230 6.9
460 7.0
575 8.3




Options and accessories

FACTORY-INSTALLED AND FIELD-INSTALLED ACCESSORIES

FACTORY INSTALLED FIELD INSTALLED

CATEGORY ITEM OPTION ACCESSORY

Hinged access doors X

CABINET Thru-the-base electrical connections X X

Supply duct kit-Horizontal air applications (size 12 only) X

Cu/Cu indoor and/or outdoor coils 5
COIL OPTIONS Pre-coated outdoor coils 5
Premium, E-coated outdoor coils 5

XXX |X

CONDENSERPROTECTION | Condenser coil hail guard (louvered design) 5

Thermostats, temperature sensors, and subbases X

X
x

PremierLink™ DDC communicating controller ©

X

RTU Open Multi- protocol controller

CONTROLS Smoke detector (supply and/or return air) X

Horn/Strobe Annunciator 8

Time Guard Il compressor delay control circuit

Phase Monitor

Condensate Overflow switch

XXX [X]X

EconoMi$er IV for electro—mechanical controls — Non FDD X
(Standard air leak damper models) 5: 6

EconoMi$er2 for DDC controls, complies with FDD (Standard
and Ultra Low Leak air damper models) 57

ECONOMIZERS Motorized 2 position outdoor air damper 5: 9 X

& OUTDOOR AIR DAMPERS | Manual outdoor air damper (25% and 50%) ©

Barometric relief 1 X

Power exhaust

EconoMi$er X for electro—mechanical controls, complies with X
FDD (Standard and Ultra Low Leak air damper models) 5 ¢

Single dry bulb temperature sensors 2

Differential dry bulb temperature sensors 2
ECONOMIZER SENSORS

& IAQ DEVICES Single enthalpy sensors 2 X
Differential enthalpy sensors 2

CO, sensor (wall, duct, or unit mounted) 2 X

Electric Resistance Heaters

XXX XX|X]|X]| X [X[X[X[x|] X<

ELECTRIC HEAT
CTRIC Single Point Kit

Multiple motor and belt drive packages X

Electric Drive, X13, 5-speed/torque (3-5 ton) X
INDOOR MOTOR

& DRIVE Staged Air Vol (SAV) system with VFD controller (2-stage cool
only with electrical mechanical and RTU Open controls)

Display Kit for SAV system with VFD X

LOW AMBIENT CONTROL Motormaster® head pressure controller 3 X

Convenience outlet (powered) 3

Convenience outlet (unpowered): 15 amp factory-installed
POWER OPTIONS 20 amp field-installed X X

Non—fused disconnect 4

ROOF CURBS Roof curb 14-in. (356 mm) X

Roof curb 24-in. (610 mm) X

NOTES:
1. Included with economizer.
2. Sensors for optimizing economizer.
3. See application data for assistance.
4. Non-fused disconnect switch cannot be used when unit electrical rating exceeds:
04-09 sizes: 208-230/1/60 and 208-230/3/60 = 80 amps (FLA)
460/3/60 and 575/3/60 = 80 amps (FLA)
12 size: 208-230/3/60 = 115 amps (MCA)
460/3/60 and 575/3/60 = 100 amps (FLA)
Carrier RTUBUuilder automatically selects the amps limitations.

. Not available as a factory-installed option on single phase (208-230/1/60)
models. Use field-install accessory where available.
. FDD (Fault Detection and Diagnostic) capability per California Title 24 section

120.2.

. Models with RTU Open DDC controller comply with California Title 24 Fault Detec-
tion and Diagnostic (FDD). PremierLink controller is not FDD.

. Requires a field-supplied 24V transformer for each application. See price
pages for details.

. Not available with SAV.

© 0 N o O



Economizer

Economizers can reduce operating costs. They bring in
fresh, outside air for ventilation; and provide cool outside
air to cool your building. This also is the preferred method
of low ambient cooling. When coupled to CO, sensors,
economizers can limit the ventilation air to only that
amount required.

Economizers are available, installed and tested by the fac-
tory, with either enthalpy or temperature dry-bulb inputs.
There are also models for electro-mechanical, direct digital
controllers and single speed fan or 2-speed indoor fan
motors. Additional sensors are available as accessories to
optimize the economizer.

Economizers include gravity controlled barometric relief
that helps equalize building pressure and ambient air pres-
sures. This can be a cost effective solution to prevent build-
ing pressurization. Economizers are available in Ultra Low
Leak and standard low leak versions.

CO, sensor

The CO, sensor works with the economizer to intake only
the correct amount of outside air for ventilation. As occu-
pants fill your building, the CO, sensor detects their pres-
ence through increasing CO, levels, and opens the
economizer appropriately.

When the occupants leave, the CO, levels decrease, and
the sensor appropriately closes the economizer. This intel-
ligent control of the ventilation air, called Demand Con-
trolled Ventilation (DCV) reduces the overall load on the
rooftop, saving money.

Smoke detectors

Trust the experts. Smoke detectors make your application
safer and your job easier. Carrier smoke detectors immedi-
ately shut down the rooftop unit when smoke is detected.
They are available, installed by the factory, for supply air,
return air, or both.

Louvered hail guards

Sleek, louvered panels protect the condenser coil from hail
damage, foreign objects, and incidental contact.

Convenience outlet (powered or unpowered)

Reduce service and/or installation costs by including a con-
venience outlet in your specification. Carrier will install this
service feature at our factory. Provides a convenient, 15
amp, 115v GFCI receptacle with “Wet in Use” cover. The
“powered” option allows the installer to power the outlet
from the line side of the disconnect or load side as required
by code. The “unpowered” option is to be powered from a
separate (non-unit) 115/120v power source. The unpow-
ered convenience outlet is available as a 15 amp factory-
installed option or a 20 amp field-installed accessory.

The 20 amp unpowered convenience outlet kit provides a
flexible installation method which allows code compliance
for height requirements of the GFCI outlet from the fin-
ished roof surface as well as the capability to relocate the
outlet to a more convenient location, if necessary.

Non-fused disconnect

This OSHA-compliant, factory-installed, safety switch
allows a service technician to locally secure power to the
rooftop. When selecting a factory-installed non-fused dis-
connect, note they are sized for the unit as ordered from
the factory. The sizing of these do not accommodate field-
installed items such as power exhaust devices, etc.

Power exhaust pressure relief

Superior internal building pressure control. This field-
installed accessory may eliminate the need for costly, exter-
nal pressure control fans.

PremierLink™ DDC controller

This CCN (Carrier Comfort Network®) controller regulates
the rooftop’s performance to tighter tolerances and
expanded limits, as well as facilitates zoning systems and
digital accessories. It also unites a Carrier HVAC equip-
ment together on one, coherent CCN network. The Pre-
mierLink controller can be factory-installed, or easily field-
installed.

RTU Open, multi-protocol controller

Connect the rooftop to an existing BAS (building automa-
tion system) without needing complicated translators or
adapter modules using the RTU Open controller. The RTU
Open controller speaks the 4 most common building auto-
mation system languages (BACnet*, Modbust, N2, and
LonWorks™). Use this controller when you have an exist-
ing BAS. Besides the 4 protocols, it also communicates
with a Carrier Open system (i-Vu® and VVT®).

Time guard II control circuit

This accessory protects your compressor by preventing
short-cycling in the event of some other failure, prevents
the compressor from restarting for 30 seconds after stop-
ping. Not required with PremierLink™ controller, RTU
Open controller, or authorized commercial thermostats.

Motorized 2-position damper

The new Carrier 2-position, motorized outdoor air damper
admits up to 100% outside air. Using reliable, gear-driven
technology, the 2-position damper opens to allow ventila-
tion air and closes when the rooftop stops, stopping

unwanted infiltration. Not available with Staged Air Volume
(SAV™) models.

Manual OA damper

Manual outdoor air dampers are an economical way to
bring in ventilation air. The dampers are available in 25%
and 50% versions. Not available with Staged Air Volume
(SAV) models.

Electric heaters

Carrier offers a full line of field-installed accessory heaters.
The heaters are very easy to use and install. All are pre-
engineered and certified.

*  BACnetis a registered trademark of ASHRAE (American Society
of Heating, Refrigerating and Air-Conditioning Engineers).
1  Modbus is a registered trademark of Schneider Electric.

LonWorks is a registered trademark of Echelon Corporation.

*
*



Options and accessories (cont)

Hinged access panels

Allows access to unit’s major components with specifically
designed hinged access panels. Panels are: filter, control
box, fan motor and compressor.

Staged air volume (SAV™) indoor fan speed
system

Carrier’s Staged Air Volume (SAV) system saves energy and
installation time by utilizing a Variable Frequency Drive
(VFD) to automatically adjust the indoor fan motor speed in
sequence with the units cooling operation. Per ASHRAE
90.1-2016 and IECC-2015 standards, during the first stage
of cooling operation the VFD will adjust the fan motor to
provide 66% of the total cfm established for the unit. When
a call for the second stage of cooling is required, the VFD
will allow the total cfm for the unit established (100%).
During the heating mode the VFD will allow total design cfm
(100%) operation and during the ventilation mode the VFD
will allow operation to 66% of total cfm.

Compared to single speed indoor fan motor systems, Car-
rier’'s SAV system can save substantial energy, 25%+, ver-
sus single speed indoor fan motor systems.

IMPORTANT: Data based on .10 ($/kWh) in an office
application utilizing Carrier’s HAP 4.6 simulation soft-
ware program.

The VFD used in Carrier’s SAV system has soft start capa-
bilities to slowly ramp up the speeds, thus eliminating any
high inrush air volume during initial start-up. It also has in-
ternal over current protection for the fan motor and a field-
installed display kit that allows adjustment and in depth di-
agnostics of the VFD.

This SAV system is available on models with 2-stage cool-
ing operation with electrical mechanical or RTU Open
(multi protocol) controls. Both space sensor and conven-
tional thermostats controls can be used to provide accurate
control in any application.

The SAV system is very flexible for initial fan performance
set up and adjustment. The standard factory shipped VFD is
pre-programmed to automatically stage the fan speed be-
tween the first and second stage of cooling. The unit fan
performance static pressure and cfm can be easily adjusted
using the traditional means of pulley adjustments. The other
means to adjust the unit static and cfm performance is to uti-
lize the field-installed Display Kit and adjust the frequency

10
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and voltage in the VFD to required performance require-
ments. In either case, once set up, the VFD will automatical-
ly adjust the speed between the cooling stage operations.

Motormaster®head pressure controller

The Motormaster motor controller is a low ambient, head
pressure controller kit that is designed to maintain the
unit’s condenser head pressure during periods of low ambi-
ent cooling operation. This device should be used as an
alternative to economizer free cooling when economizer
usage is either not appropriate or desired. The Motormas-
ter will either cycle the outdoor fan motors or operate
them at reduced speed to maintain the unit operation,
depending on the model.

Alternate motors and drives

Some applications need larger horsepower motors, some
need more airflow, and some need both. Regardless of the
case, your Carrier expert has a factory-installed combina-
tion to meet your application. A wide selection of motors
and pulleys (drives) are available, factory-installed, to han-
dle nearly any application.

Thru-the-base connections

Thru-the-base connections, available as either an accessory
or as a factory option, are necessary to ensure proper con-
nection and seal when routing wire and piping through the
rooftop’s basepan and curb. These couplings eliminate
roof penetration and should be considered for main power
lines, as well as control power.

Condenser overflow switch (factory-installed
option)

This sensor and related controller monitors the condensate
level in the drain pan and shuts down compression opera-
tion when overflow conditions occur. It includes:

¢ Indicator light - solid red (more than 10 seconds on
water contact - compressors disabled), blinking red (sen-
sor disconnected)

¢ 10 second delay to break - eliminates nuisance trips
from splashing or waves in pan (sensor needs 10 sec-
onds of constant water contact before tripping)

¢ Disables the compressor(s) operation when condensate
plug is detected, but still allows fans to run for Economizer.



OPTIONS AND ACCESSORIES — WEIGHT ADDERS
50HCQ MAX WEIGHT ADDER
AT T SETIoNS AND, [ od os o w | ® [ w [ w

Ib kg Ib kg Ib kg Ib kg b kg Ib kg Ib kg
Power Exhaust - vertical 50 23 50 23 50 23 50 23 75 34 75 34 85 39
Power Exhaust - horizontal 30 14 30 14 30 14 30 14 30 14 30 14 75 34
EconoMiS$er® (IV, X, or 2) 50 23 50 23 50 23 50 23 75 34 75 34 115 52
Two Position damper 39 18 39 18 39 18 39 18 58 26 58 26 65 29
Manual Dampers 12 5 12 5 12 5 12 5 18 8 18 8 25 11
Hail Guard (louvered) 16 7 16 7 16 7 16 7 34 15 34 15 45 20
Cu/Cu Condenser Coil 35 16 35 16 35 16 95 43 95 43 95 43 160 73
Cu/Cu Cond. and Evaporator Coils 60 27 60 27 90 4 165 75 140 64 195 88 280 | 127
Roof Curb 14-in. (356 mm) 115 52 115 52 115 52 143 65 143 65 143 65 180 82
Roof Curb 24-in. (610 mm) 197 89 197 89 197 89 245 | 111 | 245 | 111 [ 245 | 111 | 255 | 116
CO, sensor 5 2 5 2 5 2 5 2 5 2 5 2 5 2
Electric Heater 30 14 30 14 30 14 30 14 45 20 45 20 25 11
Single Point Kit 10 5 10 5 10 5 10 5 12 5 12 5 25 11
Optional Indoor Motor / Drive 10 5 10 5 10 5 10 5 15 7 15 7 45 20
Motormaster® Controller 35 16 35 16 35 16 35 16 35 16 35 16 35 16
Return Smoke Detector 5 2 5 2 5 2 5 2 5 2 5 2 5 2
Supply Smoke Detector 5 2 5 2 5 2 5 2 5 2 5 2 5 2
Non-Fused Disconnect 15 7 15 7 15 7 15 7 15 7 15 7 15 7
Powered Convenience Outlet 35 16 35 16 35 16 35 16 35 16 35 16 35 16
Non-Powered Convenience Outlet 5 2 5 2 5 2 5 2 5 2 5 2 5 2
Enthalpy Sensor 2 1 2 1 2 1 2 1 2 1 2 1 2 1
Differential Enthalpy Sensor 3 1 3 1 3 1 3 1 3 1 3 1 3 1
SAV™ System with VFD — — — — — — 20 9 20 9 20 9 20 9

NOTE: Where multiple variations are available, the heaviest combination is listed.
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UNIT DIMENSIONAL DRAWING - UNIT SIZES 04-06

Imensions
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Dimensions (cont) D

3 United Technologies

SERVICE CLEARANCE DIMENSIONAL DRAWING - UNIT SIZES 04-06

LOCATION DIMENSION CONDITION

48-in. (1219 mm) ¢ Unit disconnect is mounted on panel

A 18-in. (457 mm) * No disconnect, convenience outlet option
18-in. (457 mm) * Recommended service clearance
12-in. (305 mm) ¢ Minimum clearance
42-in. (1067 mm) * Surface behind servicer is grounded (e.g., metal, masonry wall)

B 36-in. (914 mm) » Surface behind servicer is electrically non-conductive (e.g., wood, fiberglass)
Special * Check for sources of flue products within 10-ft of unit fresh air intake hood

c 36-in. (914 mm) * Side condensate drain is used
18-in. (457 mm) ¢ Minimum clearance

D 42-in. (1067 mm) * Surface behind servicer is grounded (e.g., metal, masonry wall, another unit)
36-in. (914 mm) » Surface behind servicer is electrically non-conductive (e.g., wood, fiberglass)

NOTE: Unit not designed to have overhead obstruction. Contact Application Engineering for guidance on any application planning overhead obstruction or for vertical
clearances.
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ROOF CURB DETAILS - UNIT SIZES 04-06
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UNIT DIMENSIONAL DRAWING - UNIT SIZES 07-08
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Dimensions (cont) D

3 United Technologies

SERVICE CLEARANCE DIMENSIONAL DRAWING - UNIT SIZES 07-08

LOCATION DIMENSION CONDITION

48-in. (1219 mm) ¢ Unit disconnect is mounted on panel

A 18-in. (457 mm) * No disconnect, convenience outlet option
18-in. (457 mm) * Recommended service clearance
12-in. (305 mm) ¢ Minimum clearance
42-in. (1067 mm) * Surface behind servicer is grounded (e.g., metal, masonry wall)

B 36-in. (914 mm) » Surface behind servicer is electrically non-conductive (e.g., wood, fiberglass)
Special * Check for sources of flue products within 10-ft of unit fresh air intake hood

c 36-in. (914 mm) * Side condensate drain is used
18-in. (457 mm) ¢ Minimum clearance

D 42-in. (1067 mm) * Surface behind servicer is grounded (e.g., metal, masonry wall, another unit)
36-in. (914 mm) » Surface behind servicer is electrically non-conductive (e.g., wood, fiberglass)

NOTE: Unit not designed to have overhead obstruction. Contact Application Engineering for guidance on any application planning overhead obstruction or for vertical
clearances.
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UNIT DIMENSIONAL DRAWING - UNIT SIZE 09
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Dimensions (cont)

UNIT DIMENSIONAL DRAWING - UNIT SIZE 09 (cont)

iy | UNITED P.0. BOX 4808 |THIS
% TECHNQLOGIES SYRACUSE, NY GEETE
CARRIER 13221 Corpol

I
|24 1610]

32 1813]

CORNER

CORNER

CORNER

WEIGHT * | WEIGHT (A) [ WEIGHT (B) [ WEIGHT (C) | WEIGHT (D)

STD. UNIT CORNER

UNIT

50HCODOY [ 1020 | 463 | 255 [115.7] 199 [ 90.3 | 248 [112.5] 318 [144.2] 38 1/4 [972] |

* STANDARD UNIT WEIGHT IS WITHOUT ELECTRIC HEAT AND WITHOUT PACKAGING.

FOR OPTIONS AND ACCESSORIES REFER TO THE PRODUCT DATA CATALOG.
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