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Introduction

1 Introduction

This report serves as the technical documentation of an environmental analysis performed by Rincon
Consultants, Inc. for the proposed 555 Northgate Drive Affordable Housing Project in San Rafael,
California. The intent of the analysis is to document whether the project is eligible for a Class 32
Categorical Exemption (CE) pursuant to CEQA Guidelines Section 15332. The report provides an
introduction, project description, and evaluation of the project’s consistency with the requirements for a
Class 32 exemption. This includes an analysis of the project’s potential impacts in the areas of biological
resources, traffic, air quality, noise, water quality, and historic resources. The report concludes that the
project is eligible for a Class 32 CE.

The CEQA Guidelines in Section 15332 states that a CE is allowed when:

a. The project is consistent with the applicable general plan designation and all applicable general
plan policies as well as with applicable zoning designation and regulations.

b. The proposed development occurs within city limits on a project site of no more than five acres
substantially surrounded by urban uses.

¢. The project site has no value as habitat for endangered, rare, or threatened species.

d. Approval of the project would not result in any significant effects relating to traffic, noise, air quality,
or water quality.

e. The site can be adequately served by all required utilities and public services.

Additionally, CEQA Guidelines Section 15300.2 outlines exceptions to the applicability of a CE, including
cumulative impacts, significant effects due to unusual circumstances, scenic highways, hazardous waste
sites, and impacts to historical resources. A full listing of these exceptions and an assessment of their
applicability to the proposed project is provided in this report.

Rincon Consultants, Inc. evaluated the project’s consistency with the above requirements, including its
potential impacts in the areas of biological resources, traffic, noise, air quality, and water quality as well
as the applicability of the exceptions to use of a Class 32 CE, to confirm the project’s eligibility for a Class
32 CE.

Class 32 Categorical Exemption Report 1
4937-0590-0188 v3



City of San Rafael
555 Northgate Drive Affordable Housing Project

2 Project Location and Description

2.1 Project Location and Existing Conditions

The project site consists of one assessor’s parcel, APN 175-060-32, totaling 96,786 gross square feet
(2.22 acres) and located on the south side of Northgate Drive west of its intersection with Las Gallinas
Avenue in San Rafael. The Marin Civic Center SMART station is approximately 0.5 mile to the east
(walking distance), adjacent to U.S. 101, which is elevated above the surface streets in this part of the
city.

The project site is currently developed with a two-story office building built in 1970 and surface parking.
The site is generally level, sloping gently upwards to the south, and landscaping consists of ornamental
trees, shrubs and grass. A sewer easement within the site runs near portions of the site’s southern and

western boundaries. Photographs of the project site are shown on Figure 3.

The project site has a San Rafael General Plan 2040 land use designation of Office Mixed Use. As
described in the General Plan, in Office Mixed Use areas, office is the prevailing land use, but residential
uses are allowed subject to specific zoning standards and permitting requirements as well as General
Plan policies.

The zoning designation is Office District (O). As described in Section 14.05.010 of the San Rafael Code of
Ordinances, the O District is intended “for the siting of a variety of administrative, professional, medical
and general business offices.” However, multifamily residential uses are a permitted use by right in the O
District (Code of Ordinances Table 14.05.020).

Figure 1 shows the project site in a regional context and Figure 2 shows an aerial view of the project site
at a local scale.



Project Location and Description

Figure 1 Regional Project Location

Class 32 Categorical Exemption Report 3
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Figure 2 Project Site Location



Project Location and Description

Figure 3 Photographs of Project Site

Photograph 1. View of the project site’s eastern driveway and Northgate Drive frontage, looking southwest
from Northgate Drive.

Photograph 2. View of the site’'s western driveway and the western and rear portion of the site, looking south
from Northgate Drive.

Class 32 Categorical Exemption Report
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Photograph 3. View of the central and southeastern portions of the project site, looking southeast from the site
interior.

Photograph 4. View of the rear of the existing building, looking northeast from the interior of the site.



Project Location and Description

2.2 Project Description

The project would involve demolition of the existing building and pavement on the project site and
construction of a new seven-story residential building with 193 dwelling units, using provisions of State
density bonus law. The first story would be a partial story to accommodate the sloping site and would
consist of parking and resident amenities. The second story would consist of parking and residential
units; floor 3 would consist mostly of residential units with some amenity space; and floors 4 through 7
would be residential units around two courtyards.

The project applicant proposes to utilize height and density bonuses; parking exemptions; and
concessions to development standards pursuant to provisions of Government Code Section 65915 (State
Density Bonus Law). These provisions allow exceedances of certain zoning ordinance standards
including, but not limited to:

¢ Residential density

Front yard setback
Maximum building height
Lot coverage maximums
Off street parking standards

Other concessions requested are related to useable outdoor space and facade/massing plane breaks.
Table 1 shows characteristics of the proposed project and Figure 4 shows the proposed site plan.

Table 1 Project Characteristics

Assessor’s Parcel Number 175-060-32

Lot Size 96,786 gross square feet (2.22 acres)

Height 68 feet, three inches to top of roof, plus parapet and stairwell enclosure heights
up to 87°-9".

Residential Units 193 units, mix of 1- and 2-bedroom

Total Gross Floor Area 235,701 SF

Parking 150 vehicle spaces (119 in garage, 31 at surface)

SF = square feet
Source: AMG & Associates, LLC, 2025

Site Access, Parking, and Circulation

The site would be accessed by two driveways on Northgate Avenue, both 26 feet in width; the building
would be set in the center of the site, and an internal roadway with access to approximately 31 surface
parking spaces would traverse the site and circle the building. Vehicular access to the interior garage with
an additional approximately 119 spaces would be provided by an approximately 26-foot-wide driveway at
the rear and west sides of the building.

Class 32 Categorical Exemption Report 7
4937-0590-0188 v3



City of San Rafael
555 Northgate Drive Affordable Housing Project

Figure 4 Proposed Site and First Level Plan

Source: AMG Land Development 2026



Project Location and Description

Common Areas and Amenities

The ground floor would include amenity spaces accommaodating a co-working space, mail room and bike
room, as well as a leasing office. A community room would be provided on the second floor. The third
floor would contain a fitness room and reading room adjacent to two courtyards providing approximately
8,393 square feet of hardscaped and landscaped outdoor space. A dog run is also proposed at the
southeast corner of the building.

Utilities and Stormwater Management

The project would connect to existing utility services. The Marin Municipal Water District provides water
services within the city and the Las Gallinas Valley Sanitary District provides wastewater collection at the
site. Electricity is supplied by Marin Clean Energy via Pacific Gas and Electric infrastructure. No natural
gas would be supplied to the project. Impervious coverage and stormwater runoff under the proposed
project would be generally the same as under current conditions. Stormwater would be directed to
bioretention areas along the site’s eastern and western boundaries with discharges to storm drains or
would run off to City stormwater facilities.

Construction

Project construction would occur over approximately 24 months with construction beginning in Spring
2027 and ending in Spring 2029. The project would involve demolition of the existing 14,980 square foot
office building, site grading and preparation and the construction of the proposed building, paving, and
architectural coating activities. The proposed project would require excavation of 3,700 cubic yards of
soil to be used as site fill and an import of an additional 1,600 cubic yards of soil to equal a total of 5,300
cubic yards of fill required. Pile driving would not be employed during construction. Construction fleet
would be rated US EPA Tier 4 for emissions. Adherence to the City of San Rafael's Standard Conditions of
Approval related to construction, such as noise and vibration control (which would include limiting use of
certain equipment near property lines, as discussed in Section 3.4 of this document), is assumed in the
analysis. Construction would occur Monday through Friday with an anticipated 8 hours per day of
equipment use with no nighttime construction activities occurring.

Class 32 Categorical Exemption Report 9
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3 Consistency Analysis

3.1 Criterion (a)

The project is consistent with the applicable general plan designation and all applicable general plan policies
as well as with applicable zoning designation and regulations.

According to the City of San Rafael's San Rafael General Plan 2040, the project site has a San Rafael
General Plan 2040 land use designation of Office Mixed Use. As described in the General Plan, in Office
Mixed Use areas, office is the prevailing land use, but residential uses are allowed subject to specific
zoning standards and permitting requirements as well as General Plan policies. Thus, the proposed
residential use is consistent with the General Plan. City staff has reviewed the project for consistency
with the General Plan allowed density and found that with applicable density bonus provisions of state
law (Government Code Section 65915), the project as proposed is allowable under the Office Mixed Use
designation.

The zoning designation is Office District (O). As described in Section 14.05.010 of the San Rafael Code of
Ordinances, the O District is intended “for the siting of a variety of administrative, professional, medical
and general business offices.” However, multifamily residential uses are a permitted use by right in the O
District (Code of Ordinances Table 14.05.020). Because the O District allows residential uses, and
because the project would meet the requirements of these districts through the provisions of State
Density Bonus Law, the project would be consistent with the allowable uses of and density for the project
site under the San Rafael Code of Ordinances’ zoning provisions. State Density Bonus Law provisions
include exemption from density controls and the ability to gain concessions to development standards.

3.2 Criterion (b)

The proposed development occurs within city limits on a project site of no more than five acres substantially
surrounded by urban uses.

The project site is located on a 2.22-acre parcel within the limits of the city of San Rafael. It is surrounded
on all sides by urban uses comprising primarily commercial and residential development, as shown on
Figure 2.

3.3 Criterion (c)

The project site has no value as habitat for endangered, rare, or threatened species.

Listed species are defined as species categorized as endangered, rare, or threatened (or as candidates
for such designations) under the Federal Endangered Species Act (FESA) or the California Endangered
Species Act (CESA). A project site has no value as habitat for listed species if the site lacks suitable
habitat and/or appropriate habitat and micro-habitat constituents for listed species, or if suitable habitat
within the project site is outside of the listed species known range.

Due to the developed and disturbed nature of the project site and surroundings, as well as the absence of
native vegetation or water features on or near the site, the site does not support listed species or their
habitat. There is no critical habitat on or adjacent to the site (USFWS 2025a), and the nearest wetland (a
portion of the South Fork of Gallinas Creek) is approximately 2,000 feet east of the site on the other side
of US 101 (USFWS 2025b). Thus, the project site has no value as habitat for endangered, rare, or
threatened species.
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3.4  Criterion (d)

Approval of the project would not result in any significant effects relating to traffic, noise, air quality, or water
quality.

The following discussion provides an analysis of the project’'s potential effects with respect to traffic,
noise, air quality, and water quality.

3.4.1 Traffic

The section is based primarily on a Transportation Analysis prepared for the project by RK Engineering
Group, and reviewed by City staff for completeness and accuracy, in November of 2025 (Appendix A).

Vehicle Miles Traveled

Pursuant to Senate Bill 743, transportation and traffic impacts should be measured using vehicle miles
traveled (VMT) instead of the previously used Level of Service (California Office of Planning and Research
[OPR] 2013). Reducing VMT is an effective climate strategy and is intended to decrease greenhouse gas
emissions associated with the transportation sector while increasing benefits to human health.

The City of San Rafael Transportation Analysis Guidelines, dated February 2022, includes thresholds of
significance and methodologies for identifying VMT related impacts. According to the City’'s guidelines
(Section: CEQA VMT Screening Thresholds), projects that consist of 100% affordable housing in infill
locations are eligible for VMT screening. These projects are presumed to generate lower VMT due to their
location, density, and alignment with regional land use and transportation goals. The project site is an
infill site in an urbanized area of the City of San Rafael. Urban development surrounds the site on all
sides, and the site is within 0.5-mile of transit (the Marin Civic Center SMART station), a range of
commercial uses (including the Northgate Mall) and services along several commercial corridors. The
site is also proximate to schools and civic and institutional uses. The level of surrounding urbanization,
and mix and proximity of a variety of service, commercial, transit and institutional uses, are consistent
with an infill location in a statewide context. As the proposed project meets these criteria, it is exempt
from a detailed VMT analysis and would have a less-than-significant impact under CEQA.

In addition, the project site is located within 0.5-mile of the Marin Civic Center SMART station. Projects in
proximity to major transit stops are presumed to have a less-than-significant impact under the VMT
standards applied by the State of California and most local lead agencies. Impacts related to VMT would
be less than significant.

Site Circulation and Access

As discussed in the Transportation Analysis (Appendix A), the project would not result in changes to the
physical or operational conditions of the roadway that would introduce hazards, and the project impact
with regard to these factors would be less than significant. Site access and circulation within the site
would be adequate for safe access and circulation.

RK Engineers (see Appendix A) also obtained accident data for the City of San Rafael using the online
California Crash Reporting System (CCRS) dataset. RK Engineers reviewed the previous five years’ worth
of collision history throughout the City of San Rafael. Based on this review, there is no record of
significant collision history along Northgate Drive within the vicinity of the project access points.
Furthermore, Northgate Drive’s posted speed limit is 25 miles per hour and is generally straight with
limited grade change. Based on the Highway Design Manual, a roadway with a design speed of 25 MPH
requires a stopping sight distance of 150 feet. Stopping Sight Distance, which is measured from the
driver's eye level, is the total distance a driver needs to perceive an object, react, and safely bring their
vehicle to a complete stop before colliding with it. This measure accounts for the time it takes the driver
to see the hazard, decide to act, and apply the brakes, plus the distance the vehicle travels while braking.

Class 32 Categorical Exemption Report 11
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Based on RK Engineering’s review, there is adequate stopping sight distance along Northgate Avenue for
oncoming westbound vehicles to see a vehicle stopped (waiting to make a westbound left-turn entering
the project driveway), react, and safely bring their vehicle to a complete stop before colliding with it. Thus
the existing shared approach lane is sufficient to accommodate the project’s projected left-turn volumes
without creating operational or safety concerns.

Pedestrian and Bicycle Facilities

As discussed in the Transportation Impact Study, according to San Rafael's General Plan, the city is
served by a well-developed network of sidewalks and walkways, with most areas having sidewalks on at
least one side of the street and commercial areas typically providing sidewalks on both sides. This
condition is reflected in the study area, where sidewalks and marked pedestrian crossings are present
along the project’s frontage on Northgate Drive. The project site is also in proximity to the Northgate Mall
and the planned Northgate Town Square, which would enhance pedestrian connectivity and provide direct
access to nearby commercial land uses. The proposed project is not expected to create adverse impacts
on the existing pedestrian network.

The project is not expected to generate adverse impacts to existing or planned bicycle facilities in the
study area, which include Class Il and Il bicycle facilities. Rather, it is expected to integrate with the
established bicycle network and continue to support multimodal connectivity in the surrounding
community.

Impacts related to pedestrian, bicycle and transit facilities would be less than significant (Appendix A).

Conclusion

Impacts related to trip generation, VMT, pedestrian access, bicycle facilities and site circulation and
access would be less than significant. The project would meet the requirements for Traffic under criterion

(d).
3.4.2 Noise

Noise Fundamentals

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. 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 and less sensitive to
frequencies around and below 100 Hertz (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 as what is readily
perceptible (Crocker 2007).

Sound changes occur in both level and frequency spectrum as it travels from the source to the receptor.
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 (e.g., point or line,
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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 (California Department of Transportation [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.

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 by academics and industry professionals. 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. Noise that occurs at night tends to be more disturbing than that occurring
during the day. Community noise is often measured using Day-Night Average Level (Lqn or DNL), which is
a 24-hour average noise level with a +10 dBA penalty for noise occurring during nighttime (10:00 p.m. to
7:00 a.m.) hours (Caltrans 2013).

Noise Standards

San Rafael General Plan

The San Rafael General Plan Noise Element noise compatibility guidelines illustrate the State guidelines
established by the State Department of Health Services for acceptable noise levels for each county and
city. These standards and criteria are incorporated into the land use planning process to reduce future
noise and land use incompatibilities. This table is the primary tool that allows the city to ensure integrated
planning for compatibility between land uses and outdoor noise. As shown in Table 2, for residential land
uses, noise levels of up to 60 dBA are considered “Normally Acceptable” and noise levels of 60 to 70 dBA
are considered “Conditionally Acceptable”.

Class 32 Categorical Exemption Report 13
4937-0590-0188 v3



City of San Rafael
555 Northgate Drive Affordable Housing Project

Table 2 Noise Compatibility Guidelines for San Rafael

Residential (Low-Density, Single-Family, 50-60 60-70 70-75 75-85
Duplex, Mobile Homes)

Residential (Multiple-Family) 50-65 65-70 70-75 70-85
Transient Lodging, Motels, Hotels 50-65 65-70 70-80 80-85
Schools, Libraries, Churches, Hospitals, 50-65 65-70 70-80 80-85
Nursing Homes

Auditoriums, Concert Halls, Amphitheaters N/A 50-70 N/A 70-85
Sports Arenas, Outdoor Spectator Sports N/A 50-75 N/A 75-85
Playgrounds, Neighborhood Parks 50-70 70-75 75-85 N/A
Golf Courses, Riding Stables, Water 50-70 70-80 80-85 N/A
Recreation, Cemeteries

Office Buildings, Business Commercial and 50-70 70-75 75-85 N/A
Professional

Industrial, Manufacturing, Utilities, 50-70 70-80 80-85 N/A
Agriculture

1 Normally Acceptable: Specified land use is satisfactory based upon the assumption that any buildings involved meet
conventional Title 24 construction standards. No special noise insulation requirements.

2Conditionally Acceptable: New construction or development shall be undertaken only after a detailed noise analysis is made
and noise reduction measures are identified and included in the project design

% Normally Unacceptable: New construction or development is discouraged. If new construction is proposed, a detailed analysis
is required, noise reduction measures must be identified, and noise insulation features included in the design.

4Clearly Unacceptable: New construction or development should not be undertaken
Source: San Rafael 2021

The following goals and policies from the Noise Element are relevant to the proposed project.

Policy N-1.2: Maintaining Acceptable Noise Levels. Minimize noise conflicts resulting from everyday
activities such as construction, sirens, yard equipment, business operations, night-time sporting events,
and domestic activities.

(a) New development shall not increase noise levels by more than 3 dB Lqn in a residential area, or by
more than 5 dB Lg, in @ non-residential area.

Policy N-1.9: Maintaining Peace and Quiet. Minimize noise conflicts resulting from everyday activities
such as construction, sirens, yard equipment, business operations, night-time sporting events, and
domestic activities.

Program N-1.9B: Construction Noise. Establish a list of construction best management practices
(BMPs) for future projects and incorporate the list into San Rafael Municipal Code Chapter 8.13 (Noise)
The City Building Division shall verify that appropriate BMPs are included on demolition, grading, and
construction plans prior to the issuance of associated permits

Policy N-1.11: Vibration. Minimize noise conflicts resulting from everyday activities such as construction,
sirens, yard equipment, business operations, night-time sporting events, and domestic activities.
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Program N-1.11A: Vibration-Related Conditions of Approval. Adopt Standard conditions of approval in
San Rafael Municipal Code Chapter 8.13 (Noise) that apply Federal Transit Administration (FTA)
criteria for acceptable levels of groundborne vibration for various building types. These conditions
should:

(a) reduce the potential for vibration-related construction impacts for development projects near
sensitive uses such as housing, schools, and historically significant buildings

(b) reduce the potential for operational impacts on existing or potential future sensitive uses such as
uses with vibration-sensitive equipment (e.g., microscopes in hospitals and research facilities) or
residences.

Vibration impacts shall be considered as part of project level environment al evaluation and approval
for individual future projects. If vibration levels exceed FTA limits, conditions of approval shall identify
construction and operational alternatives that mitigate impacts.

City of San Rafael Municipal Code

Chapter 8.13 Noise (Noise Ordinance) of the San Rafael Municipal Code (MHMC) implements the City’'s
noise policies. Section 8.13.040 states that the general noise limits contained in Table 3 apply, subject to
the exceptions and exemptions set forth in the chapter. Where two or more noise limits may apply, the
more restrictive noise limit governs. For purposes of determining sound levels from any source of sound,
a sound level measurement must be made at any point on any receiving private or public property. In
multifamily structures, the microphone must be placed no closer than 3.5 feet from a wall through which
the source of sound at issue is transmitting and also placed five feet above the floor regardless of
whether the source of sound at issue transmits through the floor, ceiling or wall. Sound level
measurements must be made with a sound level meter (Type 1 or 2) set to A-weighting, and “fast”
response for intermittent sound. Slow or fast response may be used for constant noise sources. For
intermittent sound, the one second rms maximum level (Lmax) is used. For constant sound, the average
level (Leq) is used.

Table 3 San Rafael General Noise Limits

Residential 60 50 50 40
Mixed-Use 65 55 55 45
Multifamily Residential 40 35 35 30
Commercial 65 55 65 55
Industrial 70 60 70 60

1 Daytime = 7am-9pm (Sun-Thu); 7am-10pm (Fri-Sat); Nighttime = 9pm-7am (Sun-Thu); 10pm-7am (Fri-Sat)
Source: City of San Rafael Ordinance, Chapter 8.13

Section 8.13.050(A), Standard exceptions to general noise limits — Construction, states that on any
construction project on property within the city, construction, alteration, demolition, maintenance of
construction equipment, deliveries of materials or equipment, or repair activities otherwise allowed under
applicable law are allowed between the hours of 7:00 a.m. and 6:00 p.m., Monday through Friday, and
9:00 a.m. and 6:00 p.m. on Saturdays, provided that the noise level at any point outside of the property
plane of the project does not exceed 90 dBA. All such activities are precluded on Sundays and holidays.

Class 32 Categorical Exemption Report 15
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Sensitive Receptors

Some land uses are generally regarded as being more sensitive to noise than others due to the types of
population groups or activities involved. Sensitive population groups include children and the elderly.
Sensitive land uses generally include residential areas, hospitals, schools, childcare facilities, senior
facilities, libraries, churches, and parks. The nearest sensitive receptors are a senior assisted living facility
at the eastern and southern project boundary of the project site, single-family residences adjacent to the
western project boundary of the project site and the Mt. Olivet San Rafael Cemetery to the northeast.

Existing Noise Environment

The project site is in the City of San Rafael in a characteristically suburban area subject to noise from
nearby Highway 101, local traffic on public streets Northgate Drive and Los Ranchitos Road), buses,
trains, light rail (Pacific Avenue rail), construction, and small power equipment (e.g., lawn mowers, edger,
etc.). The San Rafael General Plan Appendix | includes noise contours, indicating that ambient noise in
the project area is approximately 60 DNL/CNEL.

Construction Noise

Construction of the project would generate temporary noise that would be audible at nearby sensitive
receptors to the south and west of the project site. Noise associated with construction is a function of
the type of construction equipment, the location and sensitivity of nearby land uses, and the timing and
duration of the construction activities. Based on construction details provided by the applicant, it is
estimated that the construction period for all phases would be from Spring 2027 through Spring 2029.

While all phases of construction would generate noise, the demolition, grading and building construction
phases would represent the loudest periods of noise-generating activity. The greatest anticipated sources
of construction noise would be generated by large earthmoving equipment such as large bulldozers and
industrial concrete saws. Construction noise was estimated using the Federal Highway Administration
(FHWA) Roadway Construction Noise Model (RCNM) (FHWA 2006), as shown in Table 4.

Table 4 Project Construction Noise Levels

Demolition 90 104 104
Site Preparation 85 99 99
Grading 85 99 99
Building Construction 78 92 72
Paving 80 94 94
Architectural Coating 78 92 92

Notes: Calculations performed with the FHWA’s RCNM software are included in Appendix B
dBA = A-weighted decibels, Lmax = maximum noise level

As shown in Table 4, expected noise levels generated during the building construction phase of
construction at the nearest residential property lines approximately 10 feet to the east, west and south
from the edge of the construction activity would be up to 104 dBA Lmax. Therefore, without implementation
of the COA, construction noise could exceed the City of San Rafael's construction standard of 90 dBA

Lmax.
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The City applies conditions of approval (COAs) to implement and ensure project consistency with
Program N-1.9B: Construction Noise of the 2040 General Plan EIR. The following Standard COA would be
applied to the project.

e COA-Construction Noise. During construction, the project shall:
1. Properly muffle and maintain all construction equipment powered by internal combustion engines.
2. Prohibit unnecessary idling of combustion engines.

3. Locate all stationary noise-generating construction equipment such as air compressors as far as
practical from existing nearby residences and other noise-sensitive land uses. Such equipment shall
also be acoustically shielded.

4. Select quiet construction equipment, particularly air compressors, whenever possible. Fit motorized
equipment with proper mufflers in good working order.

5. Residences adjacent to project sites shall be notified in advance by writing of the proposed
construction schedule before construction activities commence.

6. The project applicant shall designate a “noise disturbance coordinator” responsible for responding
to any local complaints about construction noise. The disturbance coordinator shall determine the
cause of any noise complaint (e.g., starting too early, bad muffler, etc.) and shall require that
reasonable measures be implemented to correct the problem. A telephone number for the
disturbance coordinator shall be posted at the construction site.

7. Erect temporary noise barriers to limit construction noise to no more than 90 dBA Lmax at
residences. Temporary noise barriers shall be constructed with solid materials (e.g., wood) with a
density of at least 1.5 pounds per square foot with no gaps from the ground to the top of the barrier
at a minimum height of 12 feet along the southern and eastern project boundaries. If a sound
blanket is used, barriers shall be constructed with solid material with a density of at least one pound
per square foot with no gaps from the ground to the top of the barrier and be lined on the
construction side with acoustical blanket, curtain or equivalent absorptive material rated sound
transmission class (STC) 32 or higher.

Additionally, project construction activity specified by the applicant (scheduled for Mondays through
Fridays between 7:00 a.m. and 6:00 p.m. and Saturdays between 9:00 a.m. and 6:00 p.m.) would occur
within the allowable construction day and time limits defined in the City of San Rafael Code of
Ordinances: between 7:00 a.m. and 8:00 p.m. Monday through Friday and between 9:00 a.m. and 6:00
p.m. on Saturday.

Implementation of the COA above would involve use of temporary noise barriers to the east, west and
south, which would decrease construction noise by at least 15 dBA (Harris 1991; Bies, Hansen, Howard
2018) to 89 dBA Lmax. The Mt. Olivet San Rafael Cemetery and other sensitive receptors are located
further away and thus noise levels would be lower. This would be below the construction noise threshold
of 90 dBA Lmax and impacts would be less than significant.

Construction Vibration

The project does not include any substantial vibration sources associated with operation. Therefore,
construction activities have the greatest potential to generate groundborne vibration affecting nearby
receptors, especially during grading of the project site. When accounting for equipment setbacks,
construction equipment may be used within approximately 18 feet from the senior assisted living facility
building to the east. Table 5 identifies vibration velocity levels at the nearby sensitive receptors from a
vibratory roller and large bulldozer equipment (representative of equipment 100 horsepower [hp] or
greater), as well as smaller equipment such as a small bulldozer (under 100 hp).
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Table 5 Construction Vibration Levels

Vibratory Roller 0.210 0.344 0.104 0.087
Large Bulldozer 0.089 0.146 0.044 0.037
Loaded Truck 0.076 0.124 0.038 0.031
Small Bulldozer 0.003 0.005 0.001 0.001
FTA Threshold for Architectural Damage — 0.2 0.2 0.2
Thresholds Exceeded? — Yes No No

Notes: Calculations are included in Appendix B
Source: FTA 2018.

The City has not adopted specific standards for vibration impacts during construction. Therefore, the FTA
Transit Noise and Vibration Impact Assessment Manual (FTA 2018) is used to evaluate construction
vibration impacts related to potential building damage. Based on the FTA criteria, construction vibration
impacts would be significant if vibration levels exceed 0.2 in/sec PPV at residential structures, which is
the limit for potential architectural damage at these structures. Based on the information presented in
Table 5, vibration levels could be up to approximately 0.344 in/sec PPV at the senior assisted living
residential building to the east when a vibratory roller is used. Therefore, without vibration reduction
measures, construction vibration could exceed the 0.2 in/sec PPV threshold for architectural damage to
nearby residential structures to the east. Vibration noise levels would not exceed the standards when
using a small bulldozer or other equipment under 100 hp.

The City applies COAs to implement Program N-1.11A: Vibration, of the 2040 General Plan EIR. The
following COA would be required.

e COA-Construction Vibration. During construction, the project shall:

1. Avoid the use of large earthmoving equipment (greater than 100 hp) within 15 feet of residential
buildings and within 12 feet of commercial buildings, as this is the distance where these buildings
are susceptible to damage from vibration from this equipment.

2. Schedule construction activities with the highest potential to produce vibration to hours with the
least potential to affect nearby institutional, educational, and office uses that the Federal Transit
Administration identifies as sensitive to daytime vibration (FTA 2006).

3. Notify neighbors of scheduled construction activities that would generate vibration.

4. Select quiet construction equipment, particularly air compressors, whenever possible. Fit
motorized equipment with proper mufflers in good working order.

5. Residences adjacent to the project site shall be notified in advance by writing of the proposed
construction schedule before construction activities commence.

6. The project applicant shall designate a “noise disturbance coordinator” responsible for responding
to any local complaints about construction noise. The disturbance coordinator shall determine the
cause of any noise complaint (e.g., starting too early, bad muffler, etc.) and shall require that
reasonable measures be implemented to correct the problem. A telephone number for the
disturbance coordinator shall be posted at the construction site.

The City's Standard COAs, which are consistent with policies found in the Noise Element of the General

Plan (San Rafael 2021), would be applied to the project. For paving activities within 26 feet of offsite
residences, the client would use a static roller in lieu of a vibratory roller to comply with the COAs. A static
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roller would produce 0.05 in/sec PPV within 26 feet of residential structures and would effectively reduce
construction vibration levels to below the FTA'’s vibration standards of 0.2 in/sec PPV threshold for
structural damage to nearby residential structures. With required adherence to the COAs, impacts would
be less than significant.

Operational Noise

HVAC Noise

According to the site plans provided by AO Architects (AO 2025), the primary on-site operational noise
source from the project would be one window-mounted Packaged Terminal Air Conditioner (PTAC) HVAC
unit, for the residential buildings within the project site. Specific mechanical specifications for the
proposed PTAC units is not available at this stage of project design. Therefore, this analysis assumes the
use of a typical PTAC air conditioner that has a sound pressure level (SPL) of 62.6 dBA at 3 feet
(Specifications for the modeled PTAC equipment are included in Appendix C). To provide a reasonable
worst-case analysis, one PTAC units operating over a 24 hour period was modeled to the adjacent
sensitive receptor in order to calculate noise levels at the residential property line to the east and west.
The PTAC unit modeled at the building facade of the proposed multi-family building would be
approximately 60 feet from the nearest off-site sensitive residential property line to the east and west.
This is a conservative analysis as this does not take into account that the PTAC units are primarily
located within the unit.

Accounting for the 60-foot distance between the proposed PTAC unit to the residential property line to
the east and west, noise generated by the project's PTAC HVAC equipment would attenuate to
approximately 37 dBA at the adjacent residential property line to the east and west. Therefore, as stated
in the City’s Municipal Code Section 8.13.040 (SRMC 2023), noise generated by the project's HVAC
equipment would not exceed the City’s residential nighttime noise limit of 40 dBA at a receiving
residential property line, and impacts would be less than significant. Additionally, the senior assisted
living to the south and Mt. Olivet San Rafael Cemetery to the northeast would be located further away and
noise levels would be lower.

Future Residents

In addition to mechanical equipment, the project would generate noise from people gathering at the
project site. The main noise source associated with future residents would be speech from
conversations. Typically, a conversation between two people using a normal voice (not raised) at a
distance of three feet is 60 dBA (Engineering ToolBox 2005). No amplified sound is proposed at any
gathering location, and speech from conversations would quickly dissipate and would not interfere with
surrounding outdoor activities and noise-sensitive uses. Furthermore, pursuant to Assembly Bill 1307
(2023), the effect of noise generated by residential project occupants and their guests is not a significant
effect on the environment. This impact would be less than significant.

Off-Site Traffic Noise

Using information provided by W-Trans (Appendix A to this report), the proposed project would generate
up to 906 new daily vehicle trips that would increase noise levels on nearby roadways. The proposed
project would not make substantial alterations to roadway alignments or substantially change the vehicle
classifications mix on local roadways. Therefore, the primary factor affecting off-site noise levels would
be increased traffic volumes. The project’s increase in traffic noise was estimated by adding the project
daily trip generation to the existing average daily traffic (ADT) volume on the surrounding roadways
analyzed in the City of San Rafael General Plan 2040 (City of San Rafael 2021), as shown in Table 6.
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Table 6 Off-site Project Traffic Noise Increases (dBA Ldn)

Northgate Drive, between Nova Albion Way and Los Ranchitos Road 4,460 5,366 0.8
Los Ranchitos Road, between Northgate Dr and Constance Drive 9,870 10,776 0.4
ADT = average daily trips

1 Based on data provided in City of San Rafael General Plan 2040 (City of San Rafael 2021).

2 Based on the formula 10 x LOG (future traffic volume/existing traffic volume)

The existing ADT on Northgate Drive, between Nova Albion Way and Los Ranchitos Road, is 4,460. As
shown in Table 6, this addition of 906 daily vehicle trips would result in an increase in traffic noise that
would be approximately 0.8 dBA Lq4n. As stated in the City of San Rafael 2040 General Plan (City of San
Rafael 2021), a significant impact would occur if project-related traffic increases the ambient noise
environment of noise-sensitive locations by 3 dBA L4, or more for residential neighborhoods. All other
roadway segments would have a lower increase in traffic noise. As the project would result in a traffic
noise increase of 0.8 dBA Lan, the project’s traffic noise increase would not exceed 3 dBA Lg, or more, and
impacts would be less than significant.

Airport Noise

The San Rafael Airport is located approximately 1.22 miles to the northeast and the project site is not
located within the 65 dBA CNEL noise contour of this airport (San Rafael 2021). There is no other public
or private use airport within two miles of the project site. Therefore, there would be no impact.

Conclusion

Construction noise would generate noise levels of up to 89 dBA Lmax, With implementation of the COA'’s at
the nearby residential property lines to the east and west, pursuant to General Plan Program N-1.11A.
This would be below the construction noise significance threshold of 90 dBA Lmax. In addition,
construction would be limited to hours allowed by the City’s Municipal Code Section 8.13.050(A). Impacts
would be less than significant.

The project would introduce sources of operational noise to the site, including HVAC. The nearest mixed-
use residential building to the south of the project would be exposed to a noise level of 37 dBA from
HVAC equipment which would not exceed the nighttime exterior noise standard of 40 dBA Lmax for
residential uses. Therefore, impacts would be less than significant.

Traffic noise levels generated along Northgate Drive and Los Ranchitos Road would cause an increase of
up to 0.8 dBA Lan. This would be below the most stringent threshold of 3 dBA La, increase from traffic
noise. Therefore, impacts would be less than significant.

Operation of the project would not include any substantial vibration sources. Groundborne vibration from
construction activities, pursuant to General Plan Program N-1.11A, implementation of the COAs above
would be required and would decrease to below 0.2 in/sec PPV threshold for structural damage to nearby
residential structures. Therefore, impacts would be less than significant.

There project site is not located within the 65 dBA CNEL noise contour of the nearest airport and there
would be no impact.

3.4.3 Air Quality

The federal and State Clean Air Acts mandate the control and reduction of certain air pollutants. Under
these laws, the U.S. Environmental Protection Agency (U.S. EPA) and the California Air Resources Board
(CARB) have established the National Ambient Air Quality Standards (NAAQS) and the California Ambient
Air Quality Standards (CAAQS) for criteria pollutants and other pollutants. Some pollutants are emitted
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directly from a source (e.g., vehicle tailpipe, an exhaust stack of a factory, etc.) into the atmosphere,
including carbon monoxide, volatile organic compounds (VOC)/reactive organic gases (ROG),1 nitrogen
oxides (NOX), particulate matter with diameters of ten microns or less (PM10) and 2.5 microns or less
(PM2.5), sulfur dioxide, and lead. Other pollutants are created indirectly through chemical reactions in the
atmosphere, such as ozone, which is created by atmospheric chemical and photochemical reactions
primarily between ROG and NOX. Secondary pollutants include oxidants, and sulfate and nitrate
particulates (smog).

A significant adverse air quality impact may occur when a project conflicts with or obstructs
implementation of the applicable air quality plan; results in a cumulatively considerable net increase of
any criteria pollutant for which the project region is in non-attainment under an applicable federal or state
ambient air quality standard; exposes sensitive receptors to substantial pollutant concentrations; or
results in other emissions (such as those leading to odors) adversely affecting a substantial number of
people.

Thresholds of Significance and Screening Criteria

The project site is located within the San Francisco Bay Area Air Basin (SFBAAB) and falls under the
jurisdiction of the Bay Area Air District (Air District). This air quality analysis conforms to the
methodologies recommended by Air District's 2022 CEQA Guidelines (BAAQMD 2023). Table 7 shows the
significance thresholds for construction and operational-related criteria air pollutant and precursor
emissions being used for the purposes of this analysis. These thresholds represent the levels at which a
project’s individual emissions of criteria air pollutants or precursors would result in a cumulatively
considerable contribution to the SFBAAB's existing air quality conditions. For the purposes of this
analysis, the project would result in a significant impact if construction or operational emissions would
exceed thresholds as shown in Table 7.

Table 7 Air Quality Thresholds of Significance

ROG 54 10 54
NOx 54 10 54
PMso 82 (exhaust) 15 82
PM3s 54 (exhaust) 10 54

Notes: tpy = tons per year; Ibs/day = pounds per day; NOX = oxides of nitrogen; PM2.5 = fine particulate matter with an
aerodynamic resistance diameter of 2.5 micrometers or less; PM10 = respirable particulate matter with an aerodynamic
resistance diameter of 10 micrometers or less; ROG = reactive organic gases; tpy = tons per year.

Source: BAAQMD 20231

According to Chapter 4 of Air District's 2022 CEQA Guidelines, which includes the Air District’'s screening
criteria, construction of a project would result in less than significant impacts related to criteria air
pollutants if;

e The project size is at or below the applicable screening level size shown in Guidelines Table 4-1.

¢ All best management practices (see Table 5-2 in Guidelines Chapter 5, “Project-Level Air Quality
Impacts” of the guidelines) are included in the project design and implemented during construction.

1 CARB defines VOC and ROG similarly as, “any compound of carbon excluding carbon monoxide, carbon dioxide, carbonic acid,
metallic carbides or carbonates, and ammonium carbonate,” with the exception that VOC are compounds that participate in
atmospheric photochemical reactions. For the purposes of this analysis, ROG and VOC are considered comparable in terms of mass
emissions, and the term ROG is used in this report.
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o Construction-related activities would not overlap with operational activities.
o Construction-related activities would not include:
o Demolition,

o Simultaneous occurrence of two or more construction phases (e.g., paving and building construction
would occur simultaneously),

o Extensive site preparation (e.g., grading, cut and fill, or earth movement),

o Extensive material transport (e.g., soil import and export requiring a considerable amount of haul
truck activity), or

o Stationary sources (e.g., backup generators) subject to Air District rules and regulations.

If a project fails to meet any of the screening criteria above, then the lead agency would need to perform a
detailed assessment of the project’s criteria air pollutant and precursor emissions. Given that
construction of the proposed project would include demolition, the project would fail to meet the first
criterion. Therefore, a detailed assessment of the project’s construction emissions (Table 8) is provided
and compared to Air District thresholds shown in Table 7.

Additionally, operation of a project would result in less than significant impacts related to criteria air
pollutants if:

e The project size is at or below the applicable operational screening level size shown in Table 4-1 of the
Guidelines.

e Operational activities would not include stationary engines (e.g., backup generators) and industrial
sources subject to Air District rules and regulations.

o Operational activities would not overlap with construction-related activities.

The project would include 193 residential units, which would not exceed the screening level size of 638
dwelling units for apartments shown in Table 4-1 of the Guidelines. Furthermore, the project would not
include stationery or industrial sources, and operational activities would not overlap with construction
related activities. Therefore, the project would meet all three operational criteria. Nonetheless, a detailed
assessment of the project’s operational emissions is provided and compared to Air District thresholds
shown in Table 7.

Consistency with Applicable Air Quality Plan

The California Clean Air Act requires that air districts create a Clean Air Plan that describes how the
jurisdiction will meet air quality standards. The Air District’'s most recently adopted air quality plan is the
2017 Bay Area Clean Air Plan (2017 Plan) (BAAQMD 2017a). The 2017 Plan focuses on two paramount
goals, both consistent with the mission of the Air District:

e Protect air quality and health at the regional and local scale by attaining all national and state air quality
standards and eliminating disparities among Bay Area communities in cancer health risk from TACs

e Protect the climate by reducing Bay Area GHG emissions to 40 percent below 1990 levels by 2030, and
80 percent below 1990 levels by 2050

Under Air District's methodology, a determination of consistency with the 2017 Plan should demonstrate
that a project:

e Supports the primary goals of the air quality plan
¢ Includes applicable control measures from the air quality plan
e Does not disrupt or hinder implementation of any air quality plan control measures

22



Consistency Analysis

A project that would not support the 2017 Plan’s goals would not be considered consistent with the 2017
Plan. On an individual project basis, consistency with Air District's quantitative thresholds is interpreted
as demonstrating support with the 2017 Plan’s goals. As shown in Table 8 and Table 9 below, the project
would not result in exceedances of BAAQMD thresholds for criteria air pollutants and thus would not
conflict with the 2017 Plan’s goal to attain air quality standards.

The 2017 Plan includes goals and measures to promote building decarbonization, conservation of water,
use of on-site renewable energy, and energy efficiency. The project would be supplied electricity by PG&E,
which is required to procure 100 percent of its energy supply from renewable sources by 2045. The
project would comply with applicable California Green Building Standards, including installation of energy-
efficient equipment and lighting. Further, the project would not include natural gas usage. Therefore, the
project would not conflict with or obstruct the implementation of an applicable air quality plan, and
impacts would be less than significant.

Criteria Pollutant Emissions

Methodology

Air pollutant emissions generated by project construction and operation were estimated using the
California Emissions Estimator Model (CalEEMod), version 2022.1.1.35. CalEEMod uses project-specific
information, including the project’s land uses, square footages for different uses (e.g., residential,
commercial, parking), and location, to model a project’'s construction and operational emissions. The
analysis reflects the construction and operation of the project as described under Section 2.2, Project
Description. The following subsections discuss emissions associated with construction and operation of
the proposed project.

Construction Emissions

Construction activities associated with development of the project would temporarily generate emissions
associated with diesel-powered construction equipment and fugitive dust. Construction emissions
modeled include emissions generated by construction equipment used on the site and emissions
generated by vehicle trips associated with demolition and construction, such as worker, hauling, and
vendor trips. Table 8 summarizes the estimated average daily emissions of ROG, NOx, CO, PM3, exhaust,
PM_ s exhaust, and sulfur oxide (SOy) during project construction. As shown in Table 8, project
construction emissions for criteria pollutants would be below the Air District's average daily thresholds
and therefore would be less than significant.

Table 8 Project Construction Emissions

2027 <1 3 11 <1 <1 <1
2028 1 4 13 <1 <1 <1
2029 1 2 <1 <1 <1
Maximum Average Daily Emissions 9 4 13 <1 <1 <1
Air District Thresholds 54 54 N/A N/A 82 54
(average daily emissions)

Threshold Exceeded? No No N/A N/A No No

N/A = not applicable (no BAAQMD threshold for CO or SOx)
Source: See CalEEMod worksheets in Appendix D. Numbers may not add up due to rounding.
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Operational Emissions

Operation of the project would generate criteria air pollutant emissions associated with area sources
(e.g., architectural coatings, consumer products, and landscaping equipment) and mobile sources (i.e.,
vehicle trips to and from the project site). Long-term emissions associated with project operation are
shown in Table 9. Emissions would not exceed Air District daily or annual thresholds for any criteria
pollutant.

Table 9 Project Operational Emissions

Average Daily Emissions (Ibs/day)

Mobile 3 2 20 <1 5 1

Area 7 <1 7 <1 <1 <1
Energy 0 0 0 0 0 0

Maximum Average Daily Emissions 10 2 27 <1

Air District Thresholds 54 54 54 54 54 54
(average daily emissions)

Threshold Exceeded? No No No No No No
Annual Emissions (tons/year)

Maximum Annual Emissions 2 <1 5 <1 1 <1
Air District Thresholds 10 10 N/A N/A 15 10
(maximum annual emissions)

Threshold Exceeded? No No N/A N/A No No

N/A = not applicable (no BAAQMD threshold for CO or SOx)
Source: See CalEEMod worksheets in Appendix D. Numbers may not add up due to rounding.

Exposure of Sensitive Receptors

Certain population groups, such as children, the elderly, and people with health problems, are particularly
sensitive to air pollution. Therefore, the majority of sensitive receptor locations are schools, hospitals,
and residences. The closest sensitive receptors to the project site are the multi-family residences located
adjacent to the property to the south of the site and approximately 55 feet to the east of the project site
boundary, as well as the single family residences to the adjacent to the west of the site. Localized air
quality impacts to sensitive receptors typically result from CO hotspots and TACs, which are discussed in
the following subsections.

Carbon Monoxide Hotspots

According to the Bay Are Air District Chapter 4, Screening for Criteria Air Pollutants and Precursors, a
project would have less than significant CO impacts if:

e The project is consistent with an applicable congestion management program established by the
county congestion management agency for designated roads or highways, the regional transportation
plan, and local congestion management agency plans;

o Project-generated traffic would not increase traffic volumes at affected intersections to more than
44,000 vehicles per hour; and

o Project-generated traffic would not increase traffic volumes at affected intersections to more than
24,000 vehicles per hour where vertical and/or horizontal mixing is substantially limited (e.g., tunnel,
parking garage, bridge underpass, natural or urban street canyon, below-grade roadway).
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As discussed in the project-specific Transportation Analysis prepared by RK Engineering Group Inc. (see
Appendix A), the project would not conflict with plans or policies for designated roads or highways or the
regional transportation plan. Therefore, the project is presumed to be consistent with applicable
congestion management programs established at the county and local level. There are no intersections in
the project vicinity with volumes of more than 44,000 vehicles per hour, nor are there intersections with
volumes of more than 24,000 vehicles per hour where vertical and/or horizontal mixing is substantially
limited; for example, the Transportation Analysis (see Appendix A) conducted traffic counts for nearby
intersections. The intersection of Las Gallinas Avenue and Merrydale Road shows cumulative hourly trips
of 1,396 during PM peak hour with inclusion of the project, which is substantially lower than the 44,000
vehicle per hour threshold and 24,000 vehicle per hour threshold for intersections with limited vertical
and/or horizontal mixing. Additionally, the San Francisco Bay Area Air Basin has been designated
attainment for both federal and State standards for CO since 1998 (BAAQMD 2017b). Impacts related to
CO emissions would be less than significant.

Toxic Air Contaminants

The following subsections discuss the project’s potential to result in impacts related to TAC emissions
during construction and operation.

Construction

Construction-related activities would result in temporary project-generated emissions of diesel particulate
matter (DPM) exhaust emissions from off-road, heavy-duty diesel equipment for site preparation,
demolition, grading, building construction, and other construction activities. DPM was identified as a TAC
by CARB in 1998 (CARB 2024).

Generation of DPM from construction projects typically occurs in a single area for a short period.
Construction of the proposed project using heavy construction equipment would occur over
approximately 24 months. The dose to which the receptors are exposed is the primary factor used to
determine health risk. Dose is a function of the concentration of a substance or substances in the
environment and the extent of exposure that person has to the substance. Dose is positively correlated
with time, meaning that a longer exposure period would result in a higher exposure level for the Maximally
Exposed Individual. The risks estimated for a Maximally Exposed Individual are higher if a fixed exposure
occurs over a longer period of time. According to the California Office of Environmental Health Hazard
Assessment (OEHHA), health risk assessments, which determine the exposure of sensitive receptors to
toxic emissions, should be based on a 70-year exposure period; however, such assessments should be
limited to the period/duration of activities associated with the project. Thus, the duration of proposed
construction activities (i.e., 24 months) is approximately seven percent of the total exposure period used
for 30-year health risk calculations. Current models and methodologies for conducting health-risk
assessments are associated with longer-term exposure periods of 9, 30, and 70 years, which do not
correlate well with the temporary and highly variable nature of construction activities, resulting in
difficulties in producing accurate estimates of health risk (BAAQMD 2023).

The construction equipment used would have US EPA Tier 4 engines, which greatly reduces DPM
emissions compared to older engines. With use of Tier 4 engines as proposed, DPM generated by project
construction would not create conditions where the probability is greater than ten in one million of
contracting cancer for the Maximally Exposed Individual or to generate ground-level concentrations of
non-carcinogenic TACs that exceed a Hazard Index greater than one for the Maximally Exposed
Individual. Therefore, project construction would not expose sensitive receptors to substantial TAC
concentrations, and impacts would be less than significant.
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Operation

Sources of operational TACs include, but are not limited to, land uses such as freeways and high-volume
roadways, truck distribution centers, ports, rail yards, refineries, chrome plating facilities, dry cleaners
using perchloroethylene, and gasoline dispensing facilities. The project does not include construction of
new gas stations, dry cleaners, highways, roadways, or other sources that could be considered new
permitted or non-permitted sources of TAC or PM25 in proximity to sensitive receptors. In addition, mobile
emissions generated from the project would be minimal and spread over a broad geographical area.
Project operation would not expose sensitive receptors to substantial TAC concentrations, and impacts
would be less than significant.

Odors

The Air District’'s 2022 CEQA Air Quality Guidelines identify land uses that have the potential to generate
substantial odor complaints. The uses listed in the Air Quality Guidelines include wastewater treatment
plants, landfills or transfer stations, refineries, composting facilities, confined animal facilities, food
manufacturing, smelting plants, and chemical plants (BAAQMD 2023). Odors are typically associated with
industrial projects involving the use of chemicals, solvents, petroleum products, and other strong-
smelling elements used in manufacturing processes, as well as sewage treatment facilities and landfills.

The project does not involve and would not locate new sensitive receptors in proximity to odor-emitting
uses as identified in The Bay Area’s 2022 CEQA Air Quality Guidelines. The proposed uses would not
generate objectionable odors that would affect a substantial number of people. Furthermore, the project
would be subject to Bay Area Air District Regulation 7, Odorous Substances, which requires abatement of
any nuisance generating an odor complaint. The project would not substantially cause new sources of
odors and would not significantly expose sensitive receptors to existing or new odors, and impacts would
be less than significant.

Conclusion

The proposed project would not result in significant air quality impacts.

3.4.4 Water Quality

The project site is currently mostly developed with existing structures and surface parking, and there are
no wetlands on or adjacent to the project site (USFWS 2025b).

The site is comprised mostly of impervious surfaces under existing conditions and, although the project
would incrementally increase impervious surfaces, this condition would not substantially change with the
proposed project. Water quality of runoff from the site would be incrementally improved due to the
incremental decrease in surface parking, which is a common source of pollutants in stormwater from oil
and grease that contains potentially harmful hydrocarbon compounds. In addition, the City of San
Rafael's Urban Runoff Pollution Prevention ordinance (Code of Ordinances Chapter 9.30) includes
provisions to comply with federal requirements for the control of urban pollutants in storm water runoff
during construction and operation. The Code of Ordinances requires construction projects to implement
best management practices (BMPs) during construction to prevent discharge of construction
contaminants including erosion and sediment controls and pollution prevention practices, and to
implement an Erosion and Sediment Control Plan if subject to a grading or building permit. Impacts would
be less than significant.

Conclusion

Because the project would not substantially increase stormwater runoff and would be required to comply
with City requirements to control and filter runoff, development of the proposed project would not
degrade the quality of stormwater runoff from the site compared to existing conditions. Impacts would
be less than significant, and the project would meet the requirements for water quality under criterion (d).
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3.5 Criterion (e)

The site can be adequately served by all required utilities and public services.

The project site is located in an urban area served by existing public utilities and services; the site itself,
which is currently developed with a commercial building and use, is currently served by such public
utilities and services. Marin Water provides water service and the Las Gallinas Valley Sanitary District
(LGVSD) provides wastewater service.

Regarding water service, as discussed in the Environmental Impact Report prepared for the adjacent
Northgate Mall Redevelopment Project (City of San Rafael 2024), Marin Water's three main water
treatment plants have a total capacity of 71 million gallons per day, which equates to approximately
79,530 acre-feet per year. This substantially exceeds the anticipated water demand for the Marin Water
service area, and no new water facilities or expansion of existing facilities would be required.

Regarding wastewater service, LGVSD has confirmed that sewer capacity limitations exist in the project
vicinity. LGVSD has required the project applicant to prepare a sewer flow analysis that analyzes the
combined impact of future development anticipated by the City as well as the proposed project. The
project applicant is responsible for any capacity upgrades of existing sanitary sewerage facilities. As this
would also be a condition of approval for the project, the project would only be approved for occupancy
with confirmation from the LGVSD that the site can adequately be served by wastewater facilities.

Conclusion

The proposed project involves infill development on a project site in an urban area that is already served
by existing utilities and public services. As discussed under criterion (a), the project is consistent with the
General Plan land use designation for the site. The site is served by all required utilities and public
services, although some utility infrastructure may require upgrades that must be completed prior to
occupancy of the project and provision of these services. The project would not increase the intensity of
use such that existing utility and public service providers would not be able to serve the project site, with
upgrades to sewer facilities as required if necessary. Therefore, the project would meet the requirements
for Utilities and Service Systems under criterion (e).
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4 Exceptions to the Exemption

CEQA Guidelines Section 15300.2 outlines exceptions to the applicability of a Categorical Exemption,
including cumulative impacts, significant effects due to unusual circumstances, scenic highways,
hazardous waste sites, and historical resources. These exceptions are discussed below. As shown, none
of the exceptions would apply.

4.1 Cumulative Impacts

CEQA Guidelines Section 15300.2 states that “all exemptions for these classes are inapplicable when the
cumulative impact of successive projects of the same type in the same place, over time is significant.” There
are two relevant projects within 0.5-mile of the project site (City of San Rafael 2025b):

e The 4040 Civic Center Drive Residential Project, a proposed multi-family housing development with 187
residential units. This project site is approximately 0.4-mile northeast of the project site and also
separated from the project site by U.S. 101. This project is currently under review by the City.

e The Northgate Mall Redevelopment Project, which would include a comprehensive redevelopment of
the existing mall into mixed-use development of retail and up to 1,422 residences in buildings in the
form of townhome units and apartment buildings ranging in height from two to seven stories. This
project has been approved.

The Northgate Mall Redevelopment Project could be conservatively considered to be roughly “in the same
place” as the project site.

As discussed in Section 3.3, Criterion (c) above, the project would not affect sensitive biological
resources and therefore would not result in a cumulative impact related to biological resources. As
discussed in sections 3.4, Criterion (d), subsections A and C above, VMT and air quality analyses already
take into account cumulative impacts and these impacts were found to be less than significant. As
discussed in Section 3.4, Criterion (d), subsection D and Section 3.5, Criterion (e), the proposed project
would not contribute pollutants such that water quality would be impacted and would be served by
available utilities and public services with required upgrades as identified by the City and utility providers.
The project would not result in a cumulatively considerable contribution to potential cumulative impacts.

For historical resources, demolition of the building at 555 Northgate Drive would not result in an impact to
historical resources; it therefore would not contribute to a cumulative impact. Impacts to the adjacent
Terra Linda Valley neighborhood, which may be considered a historical resource, would be less than
significant as detailed below in Section 4.5. No archaeological resources were identified that qualify for
historical resources pursuant to CEQA and the City has adopted policies and regulations to protect
cultural and historical resources in the case of an unanticipated discovery during construction. As such,
the project would not contribute to a cumulative impact on historical resources.

The project would involve temporary noise and vibration during construction; however, these effects are
localized and would cease upon cessation of construction activities. Construction noise generated by the
proposed project, in combination with construction activities for other cumulative projects that may be
constructed simultaneously, could substantially increase noise levels in the vicinity of future projects.
These sources may combine with noise from other nearby cumulative projects to result in higher noise
levels. Similar to the proposed project, cumulative development in the city would be required to comply
with the construction hours outlined by Section 8.13.050(A) of the SRMC. Construction noise from the
proposed project would be under the City’s construction standard of 90 dBA Lmax. As the proposed
project’s construction noise level would be below the City’s construction noise standard, would
implement the City's standard COAs and complies with the City's allowable construction hours, just as
other cumulative projects would be required to manage their construction noise levels and adhere to the
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City's standard COAs, the proposed project would not result in a cumulatively considerable contribution to
cumulative construction noise. This exception does not apply to the proposed project.

4.2  Significant Effect due to Unusual Circumstances

CEQA Guidelines Section 15300.2 states that “a categorical exemption shall not be used for an activity
where there is a reasonable possibility that the activity will have a significant effect on the environment due
to unusual circumstances.”

As discussed under Section 2.1, Project Location and Existing Conditions, the project site is a gently
sloping, paved and developed site in an urbanized area surrounded by other development. Neither the
site, its surroundings, or the proposed project itself (a residential project on a developed site in an urban
area) are unusual in terms of existing conditions, land uses or proposed features. The potential presence
of cultural resources is not uncommon or unusual in urban neighborhoods in the Bay Area, and as
discussed further below, impacts related to cultural resources would be less than significant with
implementation of existing City regulations. The project site does not possess characteristics which
would qualify as unusual circumstances under CEQA Guidelines Section 15300.2. There are no known
unusual circumstances at the project site or related to project operations that would result in a
reasonable possibility of significant effects on the environment. Therefore, this exception to a CE does
not apply to the proposed project.

4.3  Scenic Highways

CEQA Guidelines Section 15300.2 states that a CE “shall not be used for a project which may result in
damage to scenic resources, including but not limited to, trees, historic buildings, rock outcroppings, or
similar resources, within a highway officially designated as a state scenic highway.”

There are no designated State Scenic Highways in the vicinity of the project site. The closest scenic
highways are portions of State Route 37 and U.S. 101, both approximately 5 miles north of the site. Due to
distance and intervening topography, the project site is not visible from State Route 1. The project would
not damage scenic resources within a highway officially designated or eligible for designation as a state
scenic highway. This exception would not apply to the project.

4.4 Hazardous Waste Sites

CEQA Guidelines Section 15300.2 states that a categorical exemption “shall not be used for a project
located on a site which is included on any list compiled pursuant to Section 65962.5 of the Government
Code.”

The site is not a hazardous waste site and is not included on a list compiled pursuant to Section 65962.5
of the Government Code (DTSC 2025, SWRCB 2025). This exception is not applicable to the proposed
project.

4.5 Historical Resources

CEQA Guidelines Section 15300.2(f) states that a categorical exemption “shall not be used for a project
which may cause a substantial adverse change in the significance of a historical resource.”

Rincon Consultants prepared a Historical Resources Assessment for the project site in December 2025.
The assessment included background and archival research, a California Historical Resources
Information System (CHRIS) records search, a Sacred Lands File (SLF) search, field survey, and California
Register of Historical Resources (CRHR) and City of San Rafael Landmark evaluations to identify
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historical resources, as defined by CEQA Section 15064.5(a), within the project site. The Historical
Resources Assessment is included in Appendix E.

Rincon determined that the existing historic-age building on the site, 555 Northgate Drive, was previously
determined to be ineligible for the National Register of Historic Places (NRHP) in 2020, through Section
106 of the National Historic Preservation Act review, but was not evaluated for eligibility for listing in the
CRHR or as a City of San Rafael Landmark (OHP 2020). As detailed in the Historical Resources
Assessment (Appendix E), Rincon recommends 555 Northgate Drive as ineligible for listing in the CRHR
due to lack of historical and architectural significance, and ineligible for listing as a City of San Rafael
Landmark due to a lack of historical, cultural, architectural, engineering, and geographic importance.
Therefore, the property is not a historical resource as defined by CEQA.

Background review determined that the project site is immediately adjacent (east) of the northeastern
edge of the Terra Linda Valley neighborhood, a subdivision of approximately 100 houses developed by
Joseph Eichler between 1959 and 1960. The Terra Linda Valley neighborhood is included on the San
Rafael Historical/Architectural Survey, and as noted in the Northgate Town Square Project, San Rafael,
California / Final Built Environment Inventory and Evaluation Report prepared by Dudek in 2022 as part of
the Northgate Mall Redevelopment Project EIR, was presumed eligible as a historic district for the
purposes of that project and considered a CEQA historical resource (Dudek 2022). While the district’s
immediate setting along its northeastern perimeter would be altered by the proposed 7-story building, the
district would retain its existing location, layout, function as a residential neighborhood, and overall
setting in an urban area, which has seen periodic development (including expansion of the nearby
Northgate Shopping Center) since the district was built in 1959-1960. Thus, the district’s integrity would
remain sufficient to support its presumed eligibility.

No archeological resources, which could qualify as historical resources pursuant to CEQA, are known to
be located within the project site, based upon background research and field survey. As discussed in the
Historical Resources Assessment (Appendix E), the project site is not sensitive for archaeological
resources based on findings of the CHRIS records search, SLF search, and geoarcheological review.
Nonetheless, grading and site preparation for the proposed project has the potential to encounter
unanticipated archaeological resources.

The City has adopted policies and regulations to protect cultural and historical resources. These include
the following:

¢ San Rafael General Plan 2040 Policy CDP-5.13: Protection of Archaeological Resources. Protect
significant archaeological resources by: a) Consulting the City's archaeological resource data base
prior to issuing demolition or construction permits in known sensitive areas. b) Providing information
and direction to property owners to make them aware of these resources and the procedures to be
followed if they are discovered on-site. c) Identifying, when possible, archaeological resources and
potential impacts on such resources. d) Implementing measures to preserve and protect
archaeological resources, including fines and penalties for violations.

¢ Resolution No. 10980. Resolution of the San Rafael City Council Rescinding Resolution No. 10933 and
Approving Revised Procedures and Regulations for Archaeological Resources Protection in the City of
San Rafael. Among a number of relevant provisions in this resolution is the direction that “If it is
determined that there is an archaeological resource present, the Community Development Department
may require that approval of the permit be issued with conditions” to ensure protection of cultural
resources.

o San Rafael Code of Ordinances Chapter 2.19 — Archeological Resources Protection. This section of
the City’s code includes this provision, among others: “..Implement measures that would preserve and
protect valuable archeological resources, when there is a potential for encountering such resources.”

Accordingly, the City, as a standard regulatory practice, includes conditions of approval (COAs) for

projects on sites with the potential to contain cultural resources, as required by these City policies and
regulations — in particular, its Archaeological Resources Protection ordinance. The COAs reflect the
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requirements of Resolution No. 10980, Policy CDP-5.13 and City Code Chapter 2.19 that cultural
resources, including paleontological resources and human remains, if inadvertently discovered, would
require work to be halted until appropriate avoidance and/or protection measures can be undertaken to
the extent feasible. The COAs would ensure this through measures including but not limited to
preparation and implementation of a Data Recovery and Treatment Plan or equivalent prior to ground
disturbance that delineates the extent of archaeological resources, including consultation with native
American representatives; oversight of ground disturbance by a qualified archaeologist; recordation and
proper treatment of any encountered cultural resources; and avoidance and preservation in place of
inadvertently discovered resources wherever possible.

With adherence to existing City policies and regulations the project would not result in an adverse change
to the significance of a historical resource and this exception is not applicable to the proposed project.
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) Summary

Based on this analysis, the proposed 555 Northgate Drive Affordable Housing Project meets the criteria
for a Class 32 Categorical Exemption pursuant to Section 15332 of the State CEQA Guidelines and is
exempt from CEQA pursuant to CEQA Guidelines Article 19.
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Appendix D
Intersection Analysis Worksheets
Existing Without Project Conditions
































































































Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
43
0.16
16.9
0.0
16.9

31

105
913

0.05

EBR
93
0.10
0.2
0.0
0.2

85
1299

0.07

WBT
0.01
0.0

0.0
0.0

28

953

0.00

NBL
75
0.21
16.6
0.0
16.6
14
45

105
698

0.11

NBT
167
0.13
4.3
0.0
4.3
14
34
234

1898

0.09

SBT
229
0.26
11.8
0.0
11.8
38
93
970

1732

0.13

Synchro 12 Report
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HCM 7th Signalized Intersection Summary 555 Northgate Drive Multifamily
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 40 0 86 2 0 1 69 153 1 3 170 38
Future Volume (veh/h) 40 0 86 2 0 1 69 153 1 3 170 38
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 43 0 93 2 0 1 75 166 1 3 185 41
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 09
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 459 268 227 315 38 70 171 952 6 131 349 77
Arrive On Green 014 000 014 014 000 014 009 050 050 023 023 023
Sat Flow, veh/h 1439 1900 1610 729 266 498 1810 1887 1 9 1498 329
Grp Volume(v), veh/h 43 0 93 3 0 0 75 0 167 229 0 0
Grp Sat Flow(s),veh/h/In 1439 1900 1610 1493 0 0 1810 0 1898 1836 0 0
Q Serve(g_s), s 0.7 0.0 1.5 0.0 0.0 0.0 1.1 0.0 1.3 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 0.0 1.5 0.0 0.0 0.0 1.1 0.0 1.3 3.1 0.0 0.0
Prop In Lane 1.00 1.00 067 033 1.00 0.01 0.01 0.18
Lane Grp Cap(c), veh/h 459 268 227 423 0 0 171 0 958 557 0 0
V/C Ratio(X) 009 000 041 0.01 000 000 044 000 017 041 0.00 0.00
Avail Cap(c_a), veh/h 1428 1548 1312 1371 0 0 897 0 3832 2592 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 000 000 100 000 100 100 000 0.0
Uniform Delay (d), s/veh 10.7 00 1141 10.4 0.0 00 121 0.0 3.8 95 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.2 0.0 0.0 0.0 1.8 0.0 0.1 05 0.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.2 0.0 0.5 0.0 0.0 0.0 04 0.0 0.2 1.0 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 10.8 00 122 104 0.0 00 138 0.0 39 100 0.0 0.0
LnGrp LOS B B B B A A

Approach Vol, veh/h 136 3 242 229
Approach Delay, s/veh 11.8 10.4 7.0 10.0
Approach LOS B B A A

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.3 9.0 7.7 116 9.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 57.0 23.0 14.0  38.0 23.0

Max Q Clear Time (g_c+1), s 3.3 3.5 3.1 51 2.0

Green Ext Time (p_c), s 1.1 0.3 01 1.5 0.0

Intersection Summary

HCM T7th Control Delay, s/veh 9.2

HCM 7th LOS A

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00
0.923
1754
1754
19

25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.877
1666
1666
194
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.941
1788
1788
37
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00
0.978
1858
1858
1

25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
32
32

0.95
100%
0%

0

34

34

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
17 18 80 41 184 8 109 70 131 133 23
17 18 80 41 184 8 109 70 131 133 23

095 095 09 09 09 095 09 095 09 095 095
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
18 19 84 43 194 8 115 74 138 140 24

37 0 84 237 0 8 189 0 138 164 0
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Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 32 17 80 41 8 109 131
Future Volume (vph) 32 17 80 41 8 109 131
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 10 260 110 290 110
Total Split (s) 110 240 140 270 110 330 190
Total Split (%) 122% 26.7% 156% 30.0% 122% 36.7% 21.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 6.8 75 8.3 8.8 68 116 9.9
Actuated g/C Ratio 015 016 018 019 015 025 021
v/c Ratio 013 012 026 050 003 040 0.36
Control Delay (s/veh) 263 171 245 107 260 185 228
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 263 171 245 107 260 185 228
LOS C B C B C B C
Approach Delay (s/veh) 215 14.3 18.8
Approach LOS C B B

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 46.4

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.50

Intersection Signal Delay (s/veh): 16.4 Intersection LOS: B
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

133
133
NA

6.0
27.0
41.0

45.6%

4.0

1.0

0.0

5.0

Lag
Yes

Min
21.6
0.47
0.19
10.2

0.0
10.2

16.0

Synchro 12 Report
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Queues 555 Northgate Drive Multifamily
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 34 37 84 237 8 189 138 164
v/c Ratio 013 012 026 050 003 040 036 0.9
Control Delay (s/veh) 263 171 245 107 260 185 228 102
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 263 171 245 107 260 185 228 102
Queue Length 50th (ft) 7 4 18 9 2 31 28 14
Queue Length 95th (ft) 39 30 72 72 15 110 98 87
Internal Link Dist (ft) 120 262 970 164
Turn Bay Length (ft) 25 95 95 110

Base Capacity (vph) 264 824 396 985 264 1196 617 1477
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 013 004 021 024 003 016 022 0.11

Intersection Summary

RK Engineering Group Inc. Synchro 12 Report
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HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement EBL EBT EBR
Lane Configurations

Traffic Volume (veh/h) 32 17 18
Future Volume (veh/h) 32 17 18
Initial Q (Qb), veh 0 0 0
Lane Width Adj. 1.00 1.00 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00
Work Zone On Approach No

Adj Sat Flow, veh/h/n 1900 1900 1900
Adj Flow Rate, veh/h 34 18 19
Peak Hour Factor 095 095 095
Percent Heavy Veh, % 0 0 0
Cap, veh/h 84 138 146
Arrive On Green 005 016  0.16
Sat Flow, veh/h 1810 846 893
Grp Volume(v), veh/h 34 0 37
Grp Sat Flow(s),veh/h/In 1810 0 1739
Q Serve(g_s), s 0.8 0.0 0.8
Cycle Q Clear(g_c), s 0.8 0.0 0.8
Prop In Lane 1.00 0.51
Lane Grp Cap(c), veh/h 84 0 285
VIC Ratio(X) 040 0.00 0.3
Avail Cap(c_a), veh/h 252 0 768
HCM Platoon Ratio 1.00 1.00 1.00
Upstream Filter(1) 1.00  0.00 1.00
Uniform Delay (d), s/veh 19.9 0.0 15.4
Incr Delay (d2), s/veh 3.1 0.0 0.2
Initial Q Delay(d3), s/veh 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 04 0.0 0.3
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 23.0 0.0 15.6
LnGrp LOS C B
Approach Vol, veh/h 71
Approach Delay, s/veh 19.1
Approach LOS B
Timer - Assigned Phs 1 2 3
Phs Duration (G+Y+Rc), s 9.8 12.3 8.8
Change Period (Y+Rc), s 5.0 5.0 5.0

Max Green Setting (Gmax),s 14.0  28.0 9.0
Max Q Clear Time (g_c+1),s 5.2 6.3 3.9

Green Ext Time (p_c), s 0.2 1.1 01
Intersection Summary

HCM T7th Control Delay, s/veh 18.5
HCM 7th LOS B

RK Engineering Group Inc.

WBL

80
80

1.00
1.00
1.00

1900
84
0.95

160
0.09
1810

84
1810
1.9
1.9
1.00

160
0.53

378
1.00
1.00
18.8

2.7

0.0

0.8

21.4

12.0
5.0
19.0
2.8
0.1

WBT

41
41

1.00

1.00
No
1900
43
0.95

62
0.21
300

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

321
19.2

5.5
5.0
6.0
2.2
0.0

WBR

184
184

1.00
1.00
1.00

1900
194
0.95

278
0.21
1356

237
1656

5.7
5.7
0.82

340
0.70

847
1.00
1.00
15.9

26
0.0
2.1

18.4

16.6
5.0
36.0
5.1
1.0

NBL

1.00
1.00
1.00

1900
0.95

23
0.01
1810

1810
0.2
0.2
1.00

23
0.35
252
1.00
1.00

211
8.7
0.0
0.1

29.8

7.0
5.0
6.0
2.8
0.0

NBT

109
109

1.00

1.00
No
1900
115
0.95

184
0.17
1080

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

197
19.1

13.8
5.0
22.0
1.7
1.3

NBR

70
70

1.00
1.00
1.00

1900
74
0.95

119
0.17
695
189
1775
4.3
4.3
0.39
303
0.62
1155
1.00
1.00
16.6
2.1
0.0
1.7

18.7
B

SBL

131
131

1.00
1.00
1.00

1900
138
0.95

204
0.11
1810

138
1810

3.2
3.2

1.00

204
0.68

589
1.00
1.00
18.3

3.9
0.0
1.4

22.2
C

SBT

133
133

1.00

1.00
No
1900
140
0.95

428
0.27
1580

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

302
17.2

555 Northgate Drive Multifamily

SBR

23
23

1.00
1.00
1.00

1900
24
0.95

73
0.27
271
164
1851
3.1
3.1
0.15
501
0.33
1549
1.00
1.00
12.6
0.4
0.0
1.1

12.9

Synchro 12 Report
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Appendix E
Intersection Analysis Worksheets
Existing With Project Conditions



Lanes and Geometrics
1: Nova Albion Way & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.935
1776
1776
25

229
6.2

Other

EBR

1900
12

1.00

WBL

1900
12

55

25
1.00

0.950
1805
0.950
1805

WBT

1900
12
0%

1.00

1900

1900
25
314
8.6

NBL

1900
12
0%

25
1.00

0.924
0.979
1719
0.979
1719
25
124
34

NBR

1900
12

1.00

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume

1: Nova Albion Way & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
17
17

0.72
100%
0%

0

0%
163

316

EBR  WBL
110 113
110 13
072  0.72
100%  100%
0% 0%
0 0
153 157
0 157

555 Northgate Drive Multifamily
Multifamily Residential Project

WBT NBL NBR
50 78 100
50 78 100

072 072 072
100% 100% 100%
0% 0% 0%

0 0 0

0% 0%
69 108 139

69 247 0

Synchro 12 Report
3. Existing With Project Conditions — AM Peak Hour



HCM 7th TWSC 555 Northgate Drive Multifamily

1: Nova Albion Way & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 6.8
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h M7 110 113 50 78 100
Future Vol, veh/h M7 110 113 50 78 100
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - b5 - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 2 72 72 72 72 72
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 163 153 157 69 108 139
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 315 0 622 239
Stage 1 - - - - 239 -
Stage 2 - - - - 383 -
Critical Hdwy - - 441 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1256 - 454 805
Stage 1 - - - - 806 -
Stage 2 - - - - 693
Platoon blocked, % - -

Mov Cap-1 Maneuver - - 1256 - 397 805
Mov Cap-2 Maneuver - - - 397 -
Stage 1 - - - - 806
Stage 2 - - - - 607
Approach EB WB NB
HCM Ctrl Dy, s/v 0 5.74 16.6
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 555 - - 1256
HCM Lane V/C Ratio 0.446 - - 0125
HCM Ctrl Dly (s/v) 16.6 - - 83
HCM Lane LOS C - - A
HCM 95th %file Q(veh) 23 - - 04
RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
2: Project Access Driveway 1 & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.992
1885
1885
25

314
8.6

Other

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

1900

1900
25
173
4.7

NBL

1900
12
0%

25
1.00

25
306
8.3

NBR

1900
12

1.00

0.865

1644

1644

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume

2: Project Access Driveway 1 & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
212
212

0.69
100%
0%

0

0%
307

326

EBR
13
13

0.69
100%
0%

0

19

0

WBL
0
0

0.69
100%
0%

0

0

555 Northgate Drive Multifamily
Multifamily Residential Project

WBT NBL NBR
166 0 8
166 0 8

069 069 0.69
100% 100% 100%
0% 0% 0%

0 0 0
0% 0%
241 0 12
241 0 12

Synchro 12 Report
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HCM 7th TWSC

2: Project Access Driveway 1 & Northgate Drive

Intersection
Int Delay, s/veh 0.2
Movement EBT
Lane Configurations
Traffic Vol, veh/h 212
Future Vol, veh/h 212
Conflicting Peds, #/hr 0
Sign Control Free
RT Channelized
Storage Length
Veh in Median Storage, # 0
Grade, % 0
Peak Hour Factor 69
Heavy Vehicles, % 0
Mvmt Flow 307
Major/Minor Major1
Conflicting Flow All 0
Stage 1
Stage 2
Critical Hdwy

Critical Hdwy Stg 1
Critical Hdwy Stg 2
Follow-up Hdwy
Pot Cap-1 Maneuver
Stage 1
Stage 2
Platoon blocked, %
Mov Cap-1 Maneuver
Mov Cap-2 Maneuver

Stage 1

Stage 2
Approach EB
HCM Ctrl Dy, s/v 0
HCM LOS

Minor Lane/Major Mvmt
Capacity (veh/h)

HCM Lane V/C Ratio
HCM Ctrl Dly (s/v)
HCM Lane LOS

HCM 95th %tile Q(veh)

EBR WBL
13 0
13 0
0 0

Free Free

- None

69 69
0 0
19 0
Major2
0 -

0
0
0
WB
0

NBLn1 EBT
729

0.016
10
B
0

RK Engineering Group Inc.

WBT NBL
166 0
166 0

0 0

Free Stop

- None
0 0
0 0
69 69
0 0
241 0
Minor1
0
0
0
NB
10.02
B
EBR WBT

555 Northgate Drive Multifamily
Multifamily Residential Project

317
6.2

3.3
729

729

Synchro 12 Report
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Lanes and Geometrics
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

55
25
1.00

0.950
1805
0.950
1805

Other

EBT

1900
12
0%

1.00

1900

1900
25
173
4.7

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

0.998
0.995
1887
0.995
1887
25
374
10.2

WBR

1900
12

1.00

NBL

1900
12

25
1.00

0

0

NBT

1900
12
0%

1.00

0.938
0.974
1736
0.974
1736
25
165
45

NBR

1900
12

1.00

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.973
0.962
1778
0.962
1778
25
136
3.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL

0.68
100%
0%

EBT
215
215

0.68
100%
0%

0

0%
316

316

EBR  WBL WBT WBR NBL NBT NBR SBL SBT SBR
0 15 138 3 23 0 20 3 0 1
0 15 138 3 23 0 20 3 0 1

068 068 068 068 068 068 068 068 068 0.68
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0

0% 0% 0%
0 22 203 4 34 0 29 4 0 1

0 0 229 0 0 63 0 0 5 0

Synchro 12 Report
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HCM 7th TWSC

Intersection

Int Delay, s/veh 1.7
Movement EBL
Lane Configurations

Traffic Vol, veh/h 2
Future Vol, veh/h 2
Conflicting Peds, #/hr 0
Sign Control Free
RT Channelized

Storage Length 55

Veh in Median Storage, #
Grade, % -
Peak Hour Factor 68

Heavy Vehicles, % 0
Mvmt Flow 3
Major/Minor Major1
Conflicting Flow All 207
Stage 1 -
Stage 2 -
Critical Hdwy 41
Critical Hdwy Stg 1 -
Critical Hdwy Stg 2 -
Follow-up Hdwy 22
Pot Cap-1 Maneuver 1376
Stage 1 -
Stage 2
Platoon blocked, %
Mov Cap-1 Maneuver 1376
Mov Cap-2 Maneuver
Stage 1
Stage 2
Approach EB
HCM Ctrl Dy, s/v 0.07
HCM LOS

Minor Lane/Major Mvmt
Capacity (veh/h)

HCM Lane V/C Ratio
HCM Ctrl Dly (s/v)
HCM Lane LOS

HCM 95th %tile Q(veh)

EBT EBR WBL

215 0 15

215 0 15

0 0 0

Free Free Free
- None

0

0 - -

68 68 68

0 0 0

316 0 22

Major2

0 0 316

41

2.2

- 1255

- 1255

WB

0.76

NBLn1 EBL EBT
528 1376
0.12 0.002
127 7.6
B A
0.4 0

RK Engineering Group Inc.

WBT WBR NBL
138 3 23
138 3 23

0 0 0
Free Free Stop

- None -

0

0 - -
68 68 68

0 0 0
203 4 34

Minor1
569
322
247

7.1
6.1
6.1
35
436
694
761

0 0

426
426
693
745

NB

12.75
B

NBT

0
0
0
Stop

- None

o

o

574
322
251
6.5
5.5
5.5

432
655
703

423
423
653
689

555 Northgate Drive Multifamily
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

NBR

20 3
20 3

0 0
Stop

68 68
29 4

Minor2
571
249
322

7.1
6.1
6.1
35
434
759
694

316
6.2

3.3
729

408
408
744
665

729

SB
12.79
B

EBR WBL WBT WBR SBLn1

172

- 0.018
79 0
A A

0.1

468

- 0.013

12.8
B
0

SBT

0
0
0
Stop

SBR

1
1
0
Stop

- None

571
249
322
6.5
55
55

433
704
655

424
424
690
653

205
6.2

3.3
841

841

Synchro 12 Report
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Lanes and Geometrics
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

105
25
1.00

0.950
1805
0.757
1438

Other

EBT
1900

12
0%

1.00

1900

1900

25
374
10.2

EBR

1900
12

1.00
0.850
1615
1615

Yes
201

WBL

1900
12

25
1.00

0

0

WBT
1900

12
0%

1.00
0.865
1644
1644
834
25

108
29

WBR

1900
12

1.00

Yes

NBL

1900
12

105

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00

0.999

1898

1898

25

314
8.6

NBR

1900
12

1.00

Yes

SBL

1900
12

25
1.00

0

0

SBT
1900

12
0%

1.00
0.944
1794
1794
50
25

1050
28.6

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes
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Volume

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
83
83

0.74
100%
0%

0

112

112

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
1 149 0 0 1 43 92 1 0 151 107
1 149 0 0 1 43 92 1 0 151 107

074 074 074 074 074 074 074 074 074 074 074
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
1 201 0 0 1 58 124 1 0 204 145
1 201 0 1 0 58 125 0 0 349 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
LOS

Approach Delay (s/veh)

Approach LOS

Intersection Summary
Cycle Length: 90

Actuated Cycle Length: 43.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay (s/veh): 12.1
Intersection Capacity Utilization 48.1%
Analysis Period (min) 15

Splits and Phases:  4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive

RK Engineering Group Inc.

EBL

83
83
Perm

4
4

6.0
26.0
32.0

35.6%

4.0

1.0

0.0

5.0

None
9.6
0.22
0.35
19.9
0.0
19.9
B

EBT

6.0
26.0
32.0

35.6%

4.0

1.0

0.0

5.0

None
9.6
0.22
0.00
16.0
0.0
16.0
B
11.0
B

6.0
26.0
32.0

35.6%

4.0

1.0

0.0

5.0

None
9.6
0.22
0.39
6.0
0.0
6.0
A

WBT NBL
0 43

0 43

NA Prot

8 5

8 5

6.0 6.0
20.0 11.0
32.0 14.0
356% 15.6%
4.0 4.0
1.0 1.0
0.0 0.0
5.0 5.0
Lead

Yes

None  None
9.6 74
0.22 0.17
0.00 0.19
0.0 20.9
0.0 0.0
0.0 20.9
A C

Intersection LOS: B

6.0
20.0
58.0

64.4%

4.0

1.0

0.0

5.0

Min
22.8
0.53
0.12

54

0.0

54

A
10.3
B

Min
16.2
0.38
0.50
13.9

0.0
13.9

13.9
B

ICU Level of Service A

Synchro 12 Report
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Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
112
0.35
19.9
0.0
19.9
24
58

105
966

0.12

EBT
0.00
16.0

0.0
16.0
294

1277

0.00

EBR
201
0.39
6.0
0.0
6.0

23

85
1151

0.17

WBT
0.00
0.0

0.0
0.0

28

1378

0.00

NBL
58
0.19
20.9
0.0
20.9
13
39

105
404

0.14

NBT
125
0.12
5.4
0.0
5.4
12
29
234

1853

0.07

SBT
349
0.50
13.9
0.0
13.9
62
112
970

1559

0.22

Synchro 12 Report
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HCM 7th Signalized Intersection Summary 555 Northgate Drive Multifamily
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 83 1 149 0 0 1 43 92 1 0 151 107
Future Volume (veh/h) 83 1 149 0 0 1 43 92 1 0 151 107
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 112 1 201 0 0 1 58 124 1 0 204 145
Peak Hour Factor 074 074 074 074 074 074 074 074 074 074 074 074
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 482 363 308 0 0 308 134 979 8 0 312 222
Arrive On Green 019 019 019 000 000 019 007 052 052 000 030 0.30
Sat Flow, veh/h 1439 1900 1610 0 0 1610 1810 1882 15 0 1033 734
Grp Volume(v), veh/h 112 1 201 0 0 1 58 0 125 0 0 349
Grp Sat Flow(s),veh/h/In 1439 1900 1610 0 0 1610 1810 0 1897 0 0 1768
Q Serve(g_s), s 24 0.0 4.0 0.0 0.0 0.0 1.1 0.0 1.2 0.0 0.0 6.0
Cycle Q Clear(g_c), s 24 0.0 4.0 0.0 0.0 0.0 1.1 0.0 1.2 0.0 0.0 6.0
Prop In Lane 1.00 1.00  0.00 1.00  1.00 0.01 0.00 0.42
Lane Grp Cap(c), veh/h 482 363 308 0 0 308 134 0 987 0 0 534
V/C Ratio(X) 023 000 065 000 000 000 043 000 013 000 000 065
Avail Cap(c_a), veh/h 1328 1480 1254 0 0 1254 470 0 2901 0 0 1989
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 000 000 100 100 000 100 000 000 100
Uniform Delay (d), s/veh 123 113 130 0.0 00 113 153 0.0 43 0.0 00 105
Incr Delay (d2), s/veh 0.2 0.0 2.3 0.0 0.0 0.0 2.2 0.0 0.1 0.0 0.0 14
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.7 0.0 14 0.0 0.0 0.0 0.5 0.0 0.3 0.0 0.0 2.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 126 113 153 0.0 00 114 175 0.0 4.3 0.0 00 119
LnGrp LOS B B B B B A B
Approach Vol, veh/h 314 1 183 349
Approach Delay, s/veh 14.3 11.4 8.5 11.9
Approach LOS B B A B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 23.0 11.6 76 155 11.6

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 53.0 27.0 9.0 390 27.0

Max Q Clear Time (g_c+1), s 3.2 6.0 3.1 8.0 2.0

Green Ext Time (p_c), s 0.8 1.0 0.0 25 0.0

Intersection Summary

HCM T7th Control Delay, s/veh 12.1

HCM 7th LOS B

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00

0.950

1805

1805

25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.865
1644
1644
156
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.911
1731
1731
80
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00

0.993

1887

1887

25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
3. Existing With Project Conditions — AM Peak Hour



Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
1
1

0.84
100%
0%

0

EBT
2
2

0.84
100%
0%

0

0%

EBR  WBL WBT WBR NBL NBT NBR SBL SBT SBR
1 141 14 131 1 69 100 188 120 6
1 141 14 131 1 69 100 188 120 6

084 084 084 084 084 084 084 084 084 084
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0

0% 0% 0%
1 168 17 156 1 82 119 224 143 7
0 168 173 0 1 201 0 224 150 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 1 2 141 14 1 69 188
Future Volume (vph) 1 2 141 14 1 69 188
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 10 260 110 290 110
Total Split (s) 110 200 180 270 110 300 220
Total Split (%) 122% 222% 20.0% 30.0% 122% 33.3% 24.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 6.8 68 106 103 6.8 29 121
Actuated g/C Ratio 015 015 023 022 015 021 0.26
v/c Ratio 0.00 0.01 0.41 036 0.00 047 048
Control Delay (s/veh) 260 237 231 82 260 166 218
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 260 237 231 82 260 166 218
LOS C C C A C B C
Approach Delay (s/veh) 24.3 15.5 16.7
Approach LOS C B B

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 46.4

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay (s/veh): 16.3 Intersection LOS: B
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

120
120
NA

6.0
27.0
41.0

45.6%

4.0

1.0

0.0

5.0

Lag
Yes

Min
28.2
0.61
0.13

9.3

0.0

9.3

16.8

Synchro 12 Report
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Queues

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL

0.00
26.0

0.0
26.0

25
265

0.00

EBT
0.01
23.7
0.0
23.7
120

665

0.00

WBL
168
0.41
231
0.0
231
38
115

95
576

0.29

WBT
173
0.36
8.2
0.0
8.2

47
262

959

0.18

NBL

0.00
26.0

0.0
26.0

95
265

0.00

NBT
201
0.47
16.6
0.0
16.6
28
92
970

1072

0.19

SBL
224
0.48
21.8
0.0
21.8
50
138

110
753

0.30

SBT
150
0.13
9.3
0.0
9.3
16
76
164

1467

0.10

Synchro 12 Report
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HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(1)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

1.00
1.00
1.00

1900

0.84

0.00
1810

1810
0.0
0.0

1.00

0.26
231
1.00
1.00
23.4
32.2

0.0

0.0

55.6

1
12.6
5.0
17.0
76
0.4

EBT

oo NN

1.00
No
1900

0.84

138
0.12
1195

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

21.7

13.2
5.0
25.0
7.1
1.1

EBR

1.00
1.00
1.00

1900
0.84

69
0.12
597

1792
0.1
0.1

0.33

206
0.01
573
1.00
1.00
18.4
0.0
0.0
0.0

18.4

10.7
5.0
13.0
6.2
0.2

19.8

WBL

141
141

1.00
1.00
1.00

1900
168
0.84

221
0.12
1810

168
1810

4.2
4.2

1.00

221
0.76

501
1.00
1.00
19.9

5.3
0.0
2.0

25.3

10.4
5.0
15.0
2.1
0.0

WBT

14
14

1.00

1.00
No
1900
17
0.84

38
0.24
161

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

341
20.6

5.1
5.0
6.0
2.0
0.0

WBR

131
131

1.00
1.00
1.00

1900
156
0.84

347
0.24
1474

173
1635

4.2
4.2
0.90

385
0.45

766
1.00
1.00
15.3

0.8
0.0
1.5

16.2

20.7
5.0
36.0
4.7
0.9

NBL

1.00
1.00
1.00

1900

0.84

0.00
1810

1810
0.0
0.0

1.00

0.26
231
1.00
1.00
23.4
32.2

0.0

0.0

55.6

5.1
5.0
6.0
2.0
0.0

NBT

69
69

1.00

1.00
No
1900
82
0.84

123
0.18
700

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

202
20.8

16.1
5.0
22.0
6.2
0.9

NBR

100
100

1.00
1.00
1.00

1900
119
0.84

178
0.18
1017

201
1717

5.1

5.1
0.59

301
0.67

914
1.00
1.00
18.1

25

0.0

2.1

20.6
C

SBL

188
188

1.00
1.00
1.00

1900
224
0.84

292
0.16
1810

224
1810

5.6
5.6

1.00

292
0.77

655
1.00
1.00
18.8

42
0.0
25

231
C

SBT

120
120

1.00

1.00
No
1900
143
0.84

602
0.34
1796

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

374
18.4

555 Northgate Drive Multifamily

SBR

1.00
1.00
1.00

1900
0.84

29
0.34
88
150
1884
2.7
2.7
0.05
631
0.24
1445
1.00
1.00
11.3
0.2
0.0
1.0

11.5
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Lanes and Geometrics
1: Nova Albion Way & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.959
1822
1822
25

229
6.2

Other

EBR

1900
12

1.00

WBL

1900
12

55

25
1.00

0.950
1805
0.950
1805

WBT

1900
12
0%

1.00

1900

1900
25
314
8.6

NBL

1900
12
0%

25
1.00

0.920
0.980
1713
0.980
1713
25
124
34

NBR

1900
12

1.00

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume
1: Nova Albion Way & Northgate Drive

Lane Group EBT EBR WBL
Traffic Volume (vph) 93 41 35
Future Volume (vph) 93 41 35

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 085 085 085
Growth Factor 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0%
Bus Blockages (#/hr) 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0%

Adj. Flow (vph) 109 48 41
Shared Lane Traffic (%)

Lane Group Flow (vph) 157 0 41

Intersection Summary

RK Engineering Group Inc.

555 Northgate Drive Multifamily
Multifamily Residential Project

WBT NBL NBR
79 37 54
79 37 54

085 0.8 085
100% 100% 100%
0% 0% 0%

0 0 0

0% 0%
93 44 64

93 108 0

Synchro 12 Report
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HCM 7th TWSC 555 Northgate Drive Multifamily

1: Nova Albion Way & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 35
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 93 4 3% 79 37 54
Future Vol, veh/h 93 41 3% 79 37 54
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - b5 - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 8 8 8 8 8 85
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 109 48 41 93 44 64
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 0 158 0 309 134
Stage 1 - - - - 134 -
Stage 2 - - - - 175 -
Critical Hdwy - - 441 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1434 - 688 921
Stage 1 - - - - 898 -
Stage 2 - - - - 860
Platoon blocked, % - -

Mov Cap-1 Maneuver - - 1434 - 668 921
Mov Cap-2 Maneuver - - - 668 -
Stage 1 - - - - 898
Stage 2 - - - - 835
Approach EB WB NB
HCM Ctrl Dy, s/v 0 2.33 10.21
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 798 - - 1434
HCM Lane V/C Ratio 0.134 - - 0.029
HCM Ctrl Dly (s/v) 10.2 - - 76
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 05 - - 041
RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
2: Project Access Driveway 1 & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.971
1845
1845
25

314
8.6

Other

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

1900

1900
25
173
4.7

NBL

1900
12
0%

25
1.00

25
306
8.3

NBR

1900
12

1.00

0.865

1644

1644

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume

2: Project Access Driveway 1 & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
118
118

0.89
100%
0%

0

0%
133

169

EBR
32
32

0.89
100%
0%

0

36

WBL

o o

0.89
100%
0%

0

0

555 Northgate Drive Multifamily
Multifamily Residential Project

WBT NBL NBR
123 0 6
123 0 6

089 089 0.89
100% 100% 100%
0% 0% 0%

0 0 0
0% 0%
138 0 7
138 0 7

Synchro 12 Report
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HCM 7th TWSC 555 Northgate Drive Multifamily

2: Project Access Driveway 1 & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 118 32 0 123 0 6
Future Vol, veh/h 118 32 0 123 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 8 89 89 8 89 89
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 133 36 0 138 0 7
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 151
Stage 1 - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 6.2
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 33
Pot Cap-1 Maneuver - - 0 - 0 901
Stage 1 - - 0 - 0 -
Stage 2 - - 0 - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 901
Mov Cap-2 Maneuver - - - - - -
Stage 1
Stage 2
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0 9.02
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 901
HCM Lane V/C Ratio 0.007
HCM Ctrl Dly (s/v) 9
HCM Lane LOS A
HCM 95th %tile Q(veh) 0
RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

55
25
1.00

0.950
1805
0.950
1805

Other

EBT

1900
12
0%

1.00

1900

1900
25
173
4.7

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

0.995
0.990
1872
0.990
1872
25
374
10.2

WBR

1900
12

1.00

NBL

1900
12

25
1.00

0

0

NBT

1900
12
0%

1.00

0.936
0.974
1732
0.974
1732
25
165
45

NBR

1900
12

1.00

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.977
0.960
1782
0.960
1782
25
136
3.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
5
5

0.93
100%
0%

0

5

EBT
119
119

0.93
100%
0%

0

0%
128

128

EBR  WBL WBT WBR NBL NBT NBR SBL SBT SBR
0 28 101 5 17 0 15 9 0 2
0 28 101 5 17 0 15 9 0 2

093 093 093 093 093 093 093 093 093 093
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0

0% 0% 0%
0 30 109 5 18 0 16 10 0 2

0 0 144 0 0 34 0 0 12 0

Synchro 12 Report
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HCM 7th TWSC 555 Northgate Drive Multifamily
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Intersection
Int Delay, s/veh 2.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 119 0 28 101 5 17 0 15 9 0 2
Future Vol, veh/h 5 119 0 28 101 5 17 0 15 9 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 55 - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 5 128 0 30 109 5 18 0 16 10 0 2
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 114 0 0 128 0 0 308 313 128 310 310 1M
Stage 1 - - - - - - 139 139 - 172 172 -
Stage 2 - - - - - - 169 174 - 139 139 -
Critical Hdwy 4.1 - - 41 - - 71 65 62 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 22 - - 22 - - 35 4 33 35 4 33
Pot Cap-1 Maneuver 1488 - - 1470 - - 649 606 927 646 608 947
Stage 1 - - - - - - 89 786 - 83 761 -
Stage 2 - - - - - - 838 759 - 89 786
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1488 - - 1470 - - 631 590 927 619 592 947
Mov Cap-2 Maneuver - - - - - 631 590 - 619 592 -
Stage 1 - - - - - - 866 783 - 817 744
Stage 2 - - - - - - 818 742 - 851 783

Approach EB WB NB SB

HCM Ctrl Dy, siv 0.3 1.57 10.09 10.55

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 742 1488 - - 373 - - 660

HCM Lane V/C Ratio 0.046 0.004 - - 0.02 - - 0.018

HCM Ctrl Dly (s/v) 101 74 - - 15 0 - 105

HCM Lane LOS B A - - A A - B

HCM 95th %tile Q(veh) 0.1 0 - - 01 - - 01

RK Engineering Group Inc. Synchro 12 Report

4. Existing With Project Conditions — PM Peak Hour



Lanes and Geometrics
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

105
25
1.00

0.950
1805
0.756
1436

Other

EBT
1900

12
0%

1.00

1900

1900

25
374
10.2

EBR

1900
12

1.00
0.850
1615
1615

Yes
749

WBL

1900
12

25
1.00

0

0

WBT

1900
12
0%

1.00

0.955
0.968
1756
0.809
1468

85
25
108
29

WBR

1900
12

1.00

Yes

NBL

1900
12

105

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00

0.999

1898

1898

25

314
8.6

NBR

1900
12

1.00

Yes

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.972
0.999
1845
0.997
1841

18
25
1050
28.6

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
51
51

0.92
100%
0%

0

55

55

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
95 2 0 1 83 153 1 170 46
95 2 0 1 83 153 1 170 46

o
w

o
w

092 092 092 092 092 092 092 092 092 092 092
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
0 103 2 0 1 90 166 1 3 185 50

0 103 0 3 0 90 167 0 0 238 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
LOS

Approach Delay (s/veh)

Approach LOS

Intersection Summary
Cycle Length: 90

Actuated Cycle Length: 38.2

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.28

EBL

51
51
Perm

4
4

6.0
26.0
28.0

31.1%

4.0

1.0

0.0

5.0

None
75
0.20
0.20
17.6
0.0
17.6
B

Intersection Signal Delay (s/veh): 9.4

Intersection Capacity Utilization 41.0%
Analysis Period (min) 15

Splits and Phases:

RK Engineering Group Inc.

EBR

95
95
Perm

4
4

6.0
26.0
28.0

31.1%

4.0

1.0

0.0

5.0

None
75
0.20
0.1
0.2
0.0
0.2
A

WBL

2
2
Perm

6.0
20.0
28.0

31.1%

4.0

1.0

None

None

WBT  NBL  NBT

0 83 153
0 83 153
NA Prot NA
8 5 2
8 5 2

6.0 6.0 6.0

200 110 200
280 190 620
31.1%

21.1% 68.9%
4.0 4.0 4.0
1.0 1.0 1.0
0.0 0.0 0.0
5.0 5.0 5.0
Lead

Yes
None Min
75 7.9 24.8

020 021 065
001 024 014

00 171 45
0.0 0.0 0.0
00 171 45
A B A
8.9

A

Intersection LOS: A

6.0
32.0
43.0

47.8%

4.0

1.0

Lag
Yes
Min

ICU Level of Service A

4: L os Ranchitos Road/Las Gallinas Avenue & Northgate Drive

SBT

170
170
NA

6.0
32.0
43.0

47.8%

4.0

1.0

0.0

5.0

Lag
Yes

Min
17.7
0.46
0.28
12.2

0.0
12.2

12.2

Synchro 12 Report
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Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
55
0.20
17.6
0.0
17.6
1
38

105
915

0.06

EBR
103
0.11
0.2
0.0
0.2

85
1301

0.08

WBT
0.01
0.0

0.0
0.0

28

967

0.00

NBL
90
0.24
171
0.0
171
17
53

105
700

0.13

NBT
167
0.14
45
0.0
45
14
36
234

1898

0.09

SBT
238
0.28
12.2
0.0
12.2
41
100
970

1688

0.14

Synchro 12 Report
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HCM 7th Signalized Intersection Summary
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(l)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

51
51

1.00
1.00
1.00

1900
55
0.92

459
0.15
1439

55
1439
0.9
1.0

1.00

459
0.12
1368
1.00
1.00
111

0.1
0.0
0.3

11.2

EBT

O O O o

1.00
No
1900

0.92

283
0.00
1900

1900
0.0
0.0

283
0.00
1483
1.00
0.00

0.0
0.0
0.0
0.0

0.0

158
12.1

20.1
5.0
57.0
34
1.1

EBR

95
95

1.00
1.00
1.00

1900
103
0.92

240
0.15
1610

103
1610

1.7
1.7

1.00

240
0.43
1257
1.00
1.00
114

1.2
0.0
0.6

12.6

WBL

1.00
1.00
1.00

1900
0.92

314
0.15
739

1480
0.0
0.0

0.67

424
0.01
1307
1.00
1.00
10.7

0.0
0.0
0.0

10.7

9.4
5.0
23.0
3.7
0.4

1.00
No
1900

0.92

37
0.00
248

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

10.7

8.1
5.0
14.0
34
0.1

6
11.9
5.0
38.0
5.4
1.6

NBL

83
83

1.00
1.00
1.00

1900
90
0.92

192
0.11
1810

90
1810
14
14
1.00

192
0.47

860
1.00
1.00
124

1.8

0.0

0.5

14.2

NBT

153
153

1.00

1.00
No
1900
166
0.92

965
0.51
1887

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

257
75

9.4
5.0
23.0
2.0
0.0

NBR

1.00
1.00
1.00

1900

0.92

0.51
1
167
1898
14
14
0.01
971
0.17
3672
1.00
1.00
3.9
0.1
0.0
0.3

SBL

1.00
1.00
1.00

1900
0.92

126
0.24

238
1826
0.0
34
0.01
554
0.43
2471
1.00
1.00
9.9
0.5
0.0
1.1

10.4

SBT

170
170

1.00

1.00
No
1900
185
0.92

338
0.24
1434

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

238
10.4

555 Northgate Drive Multifamily

SBR

46
46

1.00
1.00
1.00

1900
50
0.92

90
0.24
384

0.0
0.0
0.21

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00
0.923
1754
1754
19

25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.877
1666
1666
194
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.936
1778
1778
43
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00
0.979
1860
1860
1

25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
32
32

0.95
100%
0%

0

34

34

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
17 18 83 41 184 8 109 81 131 138 23
17 18 83 41 184 8 109 81 131 138 23

095 095 09 09 09 095 09 095 09 09 09
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
18 19 87 43 194 8 115 85 138 145 24

37 0 87 237 0 8 200 0 138 169 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 32 17 83 41 8 109 131
Future Volume (vph) 32 17 83 41 8 109 131
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 110 260 110 290 110
Total Split (s) 110 240 140 270 110 330 190
Total Split (%) 122% 26.7% 156% 30.0% 122% 36.7% 21.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 6.8 75 8.3 8.8 68 117 9.9
Actuated g/C Ratio 015 016 018 019 015 025 021
v/c Ratio 013 012 027 050 003 042 036
Control Delay (s/veh) 265 172 248 107 263 182 230
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 265 172 248 107 263 182 230
LOS C B C B C B C
Approach Delay (s/veh) 21.7 14.5 18.6
Approach LOS C B B

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 46.6

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.50

Intersection Signal Delay (s/veh): 16.5 Intersection LOS: B
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

138
138
NA

6.0
27.0
41.0

45.6%

4.0

1.0

0.0

5.0

Lag
Yes

Min
21.7
0.47
0.19
10.2

0.0
10.2

15.9

Synchro 12 Report
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Queues 555 Northgate Drive Multifamily
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 34 37 87 237 8 200 138 169
v/c Ratio 013 012 027 050 003 042 036 0.19
Control Delay (s/veh) 265 172 248 107 263 182 230 102
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 265 172 248 107 263 182 230 102
Queue Length 50th (ft) 8 4 18 9 2 32 29 15
Queue Length 95th (ft) 39 31 74 72 15 114 99 90
Internal Link Dist (ft) 120 262 970 164
Turn Bay Length (ft) 25 95 95 110

Base Capacity (vph) 264 822 396 983 264 1186 616 1471
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 013 005 022 024 003 017 022 O0M

Intersection Summary

RK Engineering Group Inc. Synchro 12 Report
4. Existing With Project Conditions — PM Peak Hour



HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(l)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

32
32

1.00
1.00
1.00

1900
34
0.95

84
0.05
1810

34
1810

0.8
0.8
1.00

84

0.40
249
1.00
1.00
20.2
3.1
0.0
0.4

23.3

1
9.9
5.0

14.0
5.2
0.2

EBT

17
17

1.00

1.00
No
1900
18
0.95

137
0.16
846

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

7"
19.4

12.7
5.0
28.0
6.6
1.2

EBR

18
18

1.00
1.00
1.00

1900
19
0.95

144
0.16
893
37
1739
0.8
0.8
0.51
281
0.13
759
1.00
1.00
15.6
0.2
0.0
0.3

15.9

8.9
5.0
9.0
4.0
0.1

18.7

WBL

83
83

1.00
1.00
1.00

1900
87
0.95

162
0.09
1810

87
1810

2.0

2.0
1.00

162
0.54

374
1.00
1.00
19.0

2.7

0.0

0.9

21.7

12.0
5.0
19.0
2.8
0.1

WBT

41
41

1.00

1.00
No
1900
43
0.95

62
0.20
300

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

324
19.5

5.6
5.0
6.0
2.2
0.0

WBR

184
184

1.00
1.00
1.00

1900
194
0.95

278
0.20
1356

237
1656

5.8
5.8
0.82

339
0.70

836
1.00
1.00
16.1

26
0.0
2.2

18.7

171
5.0
36.0
5.2
1.0

NBL

1.00
1.00
1.00

1900
0.95

23
0.01
1810

1810
0.2
0.2
1.00

23
0.35
249
1.00
1.00

21.3
8.8
0.0
0.1

30.1

7.0
5.0
6.0
2.8
0.0

NBT

109
109

1.00

1.00
No
1900
115
0.95

180
0.18
1015

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

208
19.2

13.9
5.0
22.0
7.8
1.3

NBR

81
81

1.00
1.00
1.00

1900
85
0.95

133
0.18
750
200
1765
46
46
0.43
314
0.64
1135
1.00
1.00
16.6
2.2
0.0
1.8

18.8
B

SBL

131
131

1.00
1.00
1.00

1900
138
0.95

202
0.11
1810

138
1810

3.2
3.2

1.00

202
0.68

582
1.00
1.00
18.6

4.0
0.0
1.4

22.6
C

SBT

138
138

1.00

1.00
No
1900
145
0.95

440
0.28
1590

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

307
17.3

555 Northgate Drive Multifamily

SBR

23
23

1.00
1.00
1.00

1900
24
0.95

73
0.28
263
169
1853
3.2
3.2
0.14
513
0.33
1531
1.00
1.00
12.5
0.4
0.0
1.2

12.9
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Appendix F
Intersection Analysis Worksheets
Existing Plus Approved Development Without Project Conditions



Lanes and Geometrics
1: Nova Albion Way & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.935
1776
1776
25

229
6.2

Other

EBR

1900
12

1.00

WBL

1900
12

55

25
1.00

0.950
1805
0.950
1805

WBT

1900
12
0%

1.00

1900

1900
25
314
8.6

NBL

1900
12
0%

25
1.00

0.921
0.980
1715
0.980
1715
25
124
34

NBR

1900
12

1.00

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report

5. Existing Plus Approved Development Without Project Conditions — AM Peak Hour



Volume

1: Nova Albion Way & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
128
128

0.72
100%
0%

0

0%
178

341

EBR  WBL
17 128
17 128

072  0.72

100%  100%
0% 0%

0 0

163 178

0 178

WBT
53
53

0.72
100%
0%

0

0%
74

74

NBL
83
83

0.72
100%
0%

0

0%
115

276

NBR
116
116

0.72
100%
0%

0

161

0

555 Northgate Drive Multifamily
Multifamily Residential Project
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HCM 7th TWSC

1: Nova Albion Way & Northgate Drive

Intersection
Int Delay, s/veh 7.9
Movement EBT EBR WBL
Lane Configurations
Traffic Vol, veh/h 128 117 128
Future Vol, veh/h 128 117 128
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - None
Storage Length - - 55
Veh in Median Storage, # 0 -
Grade, % 0 - -
Peak Hour Factor 2 72 T2
Heavy Vehicles, % 0 0 0
Mvmt Flow 178 163 178
Major/Minor Major1 Major2
Conflicting Flow All 0 0 340
Stage 1 - - -
Stage 2 - - -
Critical Hdwy - - 44

Critical Hdwy Stg 1

Critical Hdwy Stg 2 - -

Follow-up Hdwy - - 22

Pot Cap-1 Maneuver - - 1230
Stage 1 - - -
Stage 2

Platoon blocked, % -

Mov Cap-1 Maneuver - - 1230

Mov Cap-2 Maneuver - -
Stage 1
Stage 2

Approach EB WB
HCM Ctrl Dy, s/v 0 5.95
HCM LOS

Minor Lane/Major Mvmt NBLn1 EBT

Capacity (veh/h) 521
HCM Lane V/C Ratio 0.53
HCM Ctrl Dly (s/v) 19.4
HCM Lane LOS C
HCM 95th %tile Q(veh) 3.1

RK Engineering Group Inc.

- None

WBT NBL

53 83
53 83

0 0
Free Stop

0
0
[/
0
74 115

O N OO O

Minor1
0 688
- 259

429
6.4
5.4
5.4
35

415

789

661

355
355
789
565

NB

19.42
C

EBR WBL
1230

- 0.145
8.4

A

0.5

NBR

116
116
0
Stop
None

72

161

259
6.2
3.3

784

784

WBT

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report

5. Existing Plus Approved Development Without Project Conditions — AM Peak Hour



Lanes and Geometrics
2: Project Access Driveway 1 & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00

1900

1900
25
314
8.6

Other

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

1900

1900
25
173
4.7

NBL

1900
12
0%

25
1.00

25
306
8.3

NBR

1900
12

1.00

1900

1900

555 Northgate Drive Multifamily
Multifamily Residential Project
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Volume

2: Project Access Driveway 1 & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
249
249

0.69
100%
0%

0

0%
361

361

EBR
0
0

0.69
100%
0%

0

WBL
0
0

0.69
100%
0%

0

0

WBT
184
184

0.69
100%
0%

0

0%
267

267

NBL
0
0

0.69
100%
0%

0

0%
0

0

NBR
0
0

0.69
100%
0%

555 Northgate Drive Multifamily
Multifamily Residential Project
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HCM 7th TWSC 555 Northgate Drive Multifamily

2: Project Access Driveway 1 & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 0
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 249 0 0 184 0 0
Future Vol, veh/h 249 0 0 184 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 69 69 69 69 69 69
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 361 0 0 267 0 0
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 - - - - 361
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 62

Critical Hdwy Stg 1
Critical Hdwy Stg 2

Follow-up Hdwy - - - - - 33

Pot Cap-1 Maneuver - 0 0 - 0 688
Stage 1 - 0 0 - 0 -
Stage 2 - 0 0 - 0

Platoon blocked, % - -

Mov Cap-1 Maneuver - - - - - 688

Mov Cap-2 Maneuver - - - - -
Stage 1
Stage 2

Approach EB WB NB

HCM Ctrl Dy, s/v 0 0 0

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT WBT

Capacity (veh/h)

HCM Lane V/C Ratio -
HCM Ctrl Dly (s/v) 0
HCM Lane LOS A

HCM 95th %tile Q(veh)

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

55
25
1.00

0.950
1805
0.950
1805

Other

EBT

1900
12
0%

1.00

1900

1900
25
173
4.7

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

0.992
0.998
1881
0.998
1881
25
374
10.2

WBR

1900
12

1.00

NBL

1900
12

25
1.00

NBT
1900

12
0%

1.00

165
45

NBR

1900
12

1.00

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.901
0.987
1690
0.987
1690
25
136
3.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00
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Volume

555 Northgate Drive Multifamily

3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
26
26

0.68
100%
0%

38

38

EBT
219
219

0.68
100%
0%

0

0%
322

322

EBR  WBL WBT WBR NBL NBT NBR SBL SBT SBR
0 7 146 10 0 0 0 12 0 33
0 7 146 10 0 0 0 12 0 33

068 068 068 068 068 068 068 068 068 0.68
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0

0% 0% 0%
0 10 215 15 0 0 0 18 0 49

0 0 240 0 0 0 0 0 67 0

Synchro 12 Report
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HCM 7th TWSC 555 Northgate Drive Multifamily
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Intersection
Int Delay, s/veh 1.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 219 0 7 146 10 0 0 0 12 0 33
Future Vol, veh/h 26 219 0 7 146 10 0 0 0 12 0 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 55 - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 68 68 63 68 68 68 68 68 68 68 68 68
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 38 322 0 10 215 15 0 0 0 18 0 49
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 229 0 0 322 0 0 641 641 222
Stage 1 - - - - - - 243 243 -
Stage 2 - - - - - - 399 399 -
Critical Hdwy 4.1 - - 41 - - 64 65 6.2
Critical Hdwy Stg 1 - - - - - - 54 55 -
Critical Hdwy Stg 2 - - - - - - 54 55 -
Follow-up Hdwy 22 - - 22 - - 35 4 33
Pot Cap-1 Maneuver 1351 - - 1249 - - 442 395 823
Stage 1 - - - - - - 802 709 -
Stage 2 - - - - - - 682 606
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1351 - - 1249 - - 426 0 823
Mov Cap-2 Maneuver - - - - - 426 0 -
Stage 1 - - - - - - 780 0
Stage 2 - - - - - - 676 0

Approach EB WB SB

HCM Ctrl Dy, siv 0.82 0.34 11.08

HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 1351 - - 76 - - 659

HCM Lane V/C Ratio 0.028 - - 0.008 - - 041

HCM Ctrl Dly (s/v) 7.7 - - 79 0 - 111

HCM Lane LOS A - - A A - B

HCM 95th %tile Q(veh) 0.1 - - 0 - - 03

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

105
25
1.00

0.950
1805
0.757
1438

Other

EBT
1900

12
0%

1.00

1900

1900

25
374
10.2

EBR

1900
12

1.00
0.850
1615
1615

Yes
21

WBL

1900
12

25
1.00

0

0

WBT
1900

12
0%

1.00
0.865
1644
1644
759
25

108
29

WBR

1900
12

1.00

Yes

NBL

1900
12

105

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00

0.999

1898

1898

25

314
8.6

NBR

1900
12

1.00

Yes

SBL

1900
12

25
1.00

0

0

SBT
1900

12
0%

1.00
0.951
1807
1807
40
25

1050
28.6

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes
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Volume

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
72
72

0.74
100%
0%

0

97

97

EBT
1
1

0.74
100%
0%

0

0%
1

1

EBR
156
156

0.74
100%
0%

0

211

211

WBL
0
0

0.74
100%
0%

0

WBT
0
0

0.74
100%
0%

0

0%

WBR
1
1

0.74
100%
0%

0

NBL
47
47

0.74
100%
0%

0

64

64

NBT
129
129

0.74
100%
0%

0

0%
174

175

NBR

0.74
100%
0%

0

SBL  SBT  SBR
0 200 113
0 200 13
074 074 074
100% 100%  100%
0% 0% 0%
0 0 0

0%
0 270 153
0 423 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
LOS

Approach Delay (s/veh)

Approach LOS

Intersection Summary
Cycle Length: 90

Actuated Cycle Length: 46.7

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay (s/veh): 12.6
Intersection Capacity Utilization 51.3%
Analysis Period (min) 15

Splits and Phases:  4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive

RK Engineering Group Inc.

EBL

72
72
Perm

4
4

6.0
26.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
9.5
0.20
0.33
22.4
0.0
22.4
C

EBT

6.0
26.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
9.5
0.20
0.00
19.0
0.0
19.0
B
11.8
B

6.0
26.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
9.5
0.20
0.42
6.9
0.0
6.9
A

6.0
20.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
9.5
0.20
0.00
0.0
0.0
0.0
A

6.0
11.0
16.0

17.8%

4.0

1.0

0.0

5.0

Lead
Yes
None

7.9
0.17
0.21
23.0

0.0
23.0

C

6.0
20.0
60.0

66.7%

4.0

1.0

0.0

5.0

Min
26.3
0.56
0.16

5.1

0.0

5.1

A

9.9

A

Intersection LOS: B
ICU Level of Service A

Min
19.4
0.42
0.55
14.7

0.0
14.7

14.7
B

Synchro 12 Report
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Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
97
0.33
22.4
0.0
22.4
23
58

105
837

0.12

EBT
0.00
19.0

0.0
19.0
294

1106

0.00

EBR
211
0.42
6.9
0.0
6.9

25

85
1028

0.21

WBT
0.00
0.0

0.0
0.0

28

1274

0.00

NBL
64
0.21
23.0
0.0
23.0
15
45

105
462

0.14

NBT
175
0.16
5.1
0.0
5.1
17
37
234

1826

0.10

SBT
423
0.55
14.7
0.0
14.7
85
148
970

1502

0.28

Synchro 12 Report
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HCM 7th Signalized Intersection Summary 555 Northgate Drive Multifamily
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 72 1 156 0 0 1 47 129 1 0 200 113
Future Volume (veh/h) 72 1 156 0 0 1 47 129 1 0 200 113
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 97 1 211 0 0 1 64 174 1 0 270 153
Peak Hour Factor 074 074 074 074 074 074 074 074 074 074 074 074
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 462 363 308 0 0 307 140 1033 6 0 386 219
Arrive On Green 019 019 019 000 000 019 008 055 055 000 034 034
Sat Flow, veh/h 1439 1900 1610 0 0 1610 1810 1887 1 0 1139 645
Grp Volume(v), veh/h 97 1 211 0 0 1 64 0 175 0 0 423
Grp Sat Flow(s),veh/h/In 1439 1900 1610 0 0 1610 1810 0 1898 0 0 1784
Q Serve(g_s), s 2.2 0.0 4.7 0.0 0.0 0.0 1.3 0.0 1.8 0.0 0.0 7.9
Cycle Q Clear(g_c), s 2.3 0.0 4.7 0.0 0.0 0.0 1.3 0.0 1.8 0.0 0.0 7.9
Prop In Lane 1.00 1.00  0.00 1.00  1.00 0.01 0.00 0.36
Lane Grp Cap(c), veh/h 462 363 308 0 0 308 140 0 1039 0 0 605
V/C Ratio(X) 0.21 000 069 000 000 000 046 000 017 000 000 0.70
Avail Cap(c_a), veh/h 1128 1242 1053 0 0 1053 521 0 2730 0 0 1819
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 000 000 100 100 000 100 000 000 100
Uniform Delay (d), s/veh 134 125 144 0.0 00 125 169 0.0 43 0.0 00 109
Incr Delay (d2), s/veh 0.2 0.0 2.7 0.0 0.0 0.0 2.3 0.0 0.1 0.0 0.0 15
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.6 0.0 1.7 0.0 0.0 0.0 0.6 0.0 0.4 0.0 0.0 2.7
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 137 125 171 0.0 00 125 192 0.0 44 0.0 00 124
LnGrp LOS B B B B B A B
Approach Vol, veh/h 309 1 239 423
Approach Delay, s/veh 16.0 12.5 8.4 12.4
Approach LOS B B A B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 25.9 12.3 80 180 12.3

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 1.0  39.0 25.0

Max Q Clear Time (g_c+1), s 3.8 6.7 3.3 9.9 2.0

Green Ext Time (p_c), s 1.1 0.9 01 3.1 0.0

Intersection Summary

HCM T7th Control Delay, s/veh 12.6

HCM 7th LOS B

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00
0.950
1805
1805
24
25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.878
1668
1668
165
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.917
1742
1742
67
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00
0.929
1765
1765
56
25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
124
124

0.84
100%
0%

0

148

148

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
83 41 151 32 139 32 73 90 199 125 112
83 41 151 32 139 32 73 90 199 125 112

084 084 084 084 084 084 084 084 084 084 084
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
99 49 180 38 165 38 87 107 237 149 133

148 0 180 203 0 38 194 0 237 282 0

Synchro 12 Report

5. Existing Plus Approved Development Without Project Conditions — AM Peak Hour



Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 124 83 151 32 32 73 199
Future Volume (vph) 124 83 151 32 32 73 199
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 110 260 110 290 110
Total Split (s) 150 200 210 260 110 290 200
Total Split (%) 16.7% 222% 233% 289% 122% 322% 22.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 96 101 149 124 62 107 134
Actuated g/C Ratio 014 015 022 019 009 016 020
v/c Ratio 057 050 045 046 023 058 066
Control Delay (s/veh) 407 303 308 107 367 260 373
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 407 303 308 107 367 260 373
LOS D C C B D C D
Approach Delay (s/veh) 355 20.2 27.8
Approach LOS D C C

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 66.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay (s/veh): 27.0 Intersection LOS: C
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

125
125
NA

6.0
27.0
38.0

42.2%

4.0

1.0

0.0

5.0

Lag
Yes

Min
23.3
0.35
0.43
18.3

0.0
18.3

26.9

Synchro 12 Report
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Queues 555 Northgate Drive Multifamily
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 148 148 180 203 38 194 237 282
v/c Ratio 057 050 045 046 023 058 066 043
Control Delay (s/veh) 40.7 303 308 107 37 260 373 183
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 40.7 303 308 107 37 260 373 183
Queue Length 50th (ft) 58 48 69 13 15 49 89 76
Queue Length 95th (ft) #138 103 136 57 46 108  #193 149
Internal Link Dist (ft) 120 262 970 164
Turn Bay Length (ft) 25 95 95 110

Base Capacity (vph) 280 439 466 655 168 691 420 931
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 053 034 039 0.31 023 028 056 0.30

Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

RK Engineering Group Inc. Synchro 12 Report
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HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(l)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

124
124

1.00
1.00
1.00

1900
148
0.84

192
0.11
1810

148
1810

41

41
1.00

192
0.77

353
1.00
1.00
22.3

6.3

0.0

2.0

28.7

1
13.5
5.0
15.0
8.4
0.4

EBT

83
83

1.00

1.00
No
1900
99
0.84

179
0.15
1199

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

296
25.3

134
5.0
24.0
74
1.0

EBR

41
41

1.00
1.00
1.00

1900
49
0.84

89
0.15
594
148
1793
3.9
3.9
0.33
268
0.55
524
1.00
1.00
20.2
1.8
0.0
1.7

22.0

1.7
5.0
16.0
6.9
0.3

23.2

WBL

151
151

1.00
1.00
1.00

1900
180
0.84

236
0.13
1810

180
1810

49
49

1.00

236
0.76

564
1.00
1.00
21.5

5.1
0.0
2.3

26.6

12.7
5.0
15.0
5.9
0.5

WBT

32
32

1.00

1.00
No
1900
38
0.84

54
0.17
310

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

383
24.8

75
5.0
6.0
3.0
0.0

WBR

139
139

1.00
1.00
1.00

1900
165
0.84

234
0.17
1347

203
1657

5.9
5.9
0.81

287
0.7

678
1.00
1.00
20.0

3.2
0.0
24

23.2

19.5
5.0
33.0
9.1
1.8

NBL

32
32

1.00
1.00
1.00

1900
38
0.84

88
0.05
1810

38
1810

1.0

1.0
1.00

88
0.43

212
1.00
1.00
23.7
3.3
0.0
0.5

27.0

10.5
5.0
10.0
6.1
0.1

NBT

73
73

1.00

1.00
No
1900
87
0.84

127
0.16
775

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

232
23.7

13.9
5.0
21.0
7.9
1.0

NBR

90
90

1.00
1.00
1.00

1900
107
0.84

157
0.16
953
194
1728
5.4
5.4
0.55
284
0.68
808
1.00
1.00
20.2
29
0.0
2.2

231
C

SBL

199
199

1.00
1.00
1.00

1900
237
0.84

301
0.17
1810

237
1810

6.4
6.4

1.00

301
0.79

529
1.00
1.00
20.5

46
0.0
29

25.1
C

SBT

125
125

1.00

1.00
No
1900
149
0.84

261
0.28
925

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

519
20.6

555 Northgate Drive Multifamily

SBR

112
112

1.00
1.00
1.00

1900
133
0.84

233
0.28
826
282
1751
7.1
7.1
0.47
493
0.57
1126
1.00
1.00
15.8
1.0
0.0
2.7

16.8
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Lanes and Geometrics
1: Nova Albion Way & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.960
1824
1824
25

229
6.2

Other

EBR

1900
12

1.00

WBL

1900
12

55

25
1.00

0.950
1805
0.950
1805

WBT

1900
12
0%

1.00

1900

1900
25
314
8.6

NBL

1900
12
0%

25
1.00

0.908
0.984
1698
0.984
1698
25
124
34

NBR

1900
12

1.00

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume 555 Northgate Drive Multifamily

1: Nova Albion Way & Northgate Drive Multifamily Residential Project
Lane Group EBT EBR WBL WBT NBL NBR
Traffic Volume (vph) 103 43 65 104 39 84
Future Volume (vph) 103 43 65 104 39 84

Confl. Peds. (#/hr)
Confl. Bikes (#/hr)

Peak Hour Factor 08 08 08 08 08 085
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking (#/hr)

Mid-Block Traffic (%) 0% 0% 0%

Adj. Flow (vph) 121 51 76 122 46 99
Shared Lane Traffic (%)

Lane Group Flow (vph) 172 0 76 122 145 0

Intersection Summary

RK Engineering Group Inc. Synchro 12 Report
6. Existing Plus Approved Development Without Project Conditions — PM Peak Hour



HCM 7th TWSC 555 Northgate Drive Multifamily

1: Nova Albion Way & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 4.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 103 43 65 104 39 84
Future Vol, veh/h 103 43 65 104 39 84
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - b5 - 0 -
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 8 8 8 8 8 85
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 121 51 76 122 46 99
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 0 172 0 422 146
Stage 1 - - - - 146 -
Stage 2 - - - - 275 -
Critical Hdwy - - 441 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1417 - 592 906
Stage 1 - - - - 886 -
Stage 2 - - - - 776
Platoon blocked, % - -

Mov Cap-1 Maneuver - - 1417 - 560 906
Mov Cap-2 Maneuver - - - 560 -
Stage 1 - - - - 886
Stage 2 - - - - 734
Approach EB WB NB
HCM Ctrl Dy, s/v 0 2.96 10.87
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 758 - - 1417
HCM Lane V/C Ratio 0.191 - - 0.054
HCM Ctrl Dly (shv) 10.9 A
HCM Lane LOS B - - A
HCM 95th %file Q(veh) 07 - - 02
RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
2: Project Access Driveway 1 & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00

1900

1900
25
314
8.6

Other

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

1900

1900
25
173
4.7

NBL

1900
12
0%

25
1.00

25
306
8.3

NBR

1900
12

1.00

1900

1900

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume

2: Project Access Driveway 1 & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
190
190

0.89
100%
0%

0

0%
213

213

EBR

0.89
100%
0%

0

WBL

o o

0.89
100%
0%

0

0

WBT
178
178

0.89
100%
0%

0

0%
200

200

NBL

0.89
100%
0%

0

0%
0

0

NBR

0.89
100%
0%

555 Northgate Drive Multifamily
Multifamily Residential Project
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HCM 7th TWSC 555 Northgate Drive Multifamily

2: Project Access Driveway 1 & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 0
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 190 0 0 178 0 0
Future Vol, veh/h 190 0 0 178 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 8 89 89 8 89 89
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 213 0 0 200 0 0
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 - - - - 213
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 62

Critical Hdwy Stg 1
Critical Hdwy Stg 2

Follow-up Hdwy - - - - - 33

Pot Cap-1 Maneuver - 0 0 - 0 832
Stage 1 - 0 0 - 0 -
Stage 2 - 0 0 - 0

Platoon blocked, % - -

Mov Cap-1 Maneuver - - - - - 832

Mov Cap-2 Maneuver - - - - -
Stage 1
Stage 2

Approach EB WB NB

HCM Ctrl Dy, s/v 0 0 0

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT WBT

Capacity (veh/h)

HCM Lane V/C Ratio -
HCM Ctrl Dly (s/v) 0
HCM Lane LOS A

HCM 95th %tile Q(veh)

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

55
25
1.00

0.950
1805
0.950
1805

Other

EBT

1900
12
0%

1.00

1900

1900
25
173
4.7

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

0.975
0.998
1849
0.998
1849
25
374
10.2

WBR

1900
12

1.00

NBL

1900
12

25
1.00

NBT
1900

12
0%

1.00

165
45

NBR

1900
12

1.00

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.903
0.986
1692
0.986
1692
25
136
3.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00
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Volume

555 Northgate Drive Multifamily

3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
70
70

0.93
100%
0%

0

75

75

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
120 0 107 26 0 0 0 27 68
120 0 107 26 0 0 0 27 68

»
o

»
o

093 093 093 093 093 093 093 093 093 093 093
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
129 0 6 115 28 0 0 0 29 0 73

129 0 0 149 0 0 0 0 0 102 0
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HCM 7th TWSC 555 Northgate Drive Multifamily
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Intersection
Int Delay, s/veh 3.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 120 0 6 107 26 0 0 0 27 0 68
Future Vol, veh/h 70 120 0 6 107 26 0 0 0 27 0 68
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 55 - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 75 129 0 6 115 28 0 0 0 29 0 73
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 143 0 0 129 0 0 422 422 129
Stage 1 - - - - - - 142 142 -
Stage 2 - - - - - - 280 280 -
Critical Hdwy 4.1 - - 41 - - 64 65 6.2
Critical Hdwy Stg 1 - - - - - - 54 55 -
Critical Hdwy Stg 2 - - - - - - 54 55 -
Follow-up Hdwy 22 - - 22 - - 35 4 33
Pot Cap-1 Maneuver 1452 - - 1469 - - 593 527 926
Stage 1 - - - - - - 890 783 -
Stage 2 - - - - - - 772 683
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1452 - - 1469 - - 559 0 926
Mov Cap-2 Maneuver - - - - - 559 0 -
Stage 1 - - - - - - 844 0
Stage 2 - - - - - - 769 0

Approach EB WB SB

HCM Ctrl Dy, siv 2.81 0.32 10.31

HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 1452 - - 75 - - 781

HCM Lane V/C Ratio 0.052 - - 0.004 - - 0131

HCM Ctrl Dly (s/v) 7.6 - - 75 0 - 103

HCM Lane LOS A - - A A - B

HCM 95th %tile Q(veh) 0.2 - - 0 - - 04

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

105
25
1.00

0.950
1805
0.756
1436

Other

EBT
1900

12
0%

1.00

1900

1900

25
374
10.2

EBR

1900
12

1.00
0.850
1615
1615

Yes
654

WBL

1900
12

25
1.00

0

0

WBT

1900
12
0%

1.00

0.955
0.968
1756
0.808
1466

85
25
108
29

WBR

1900
12

1.00

Yes

NBL

1900
12

105

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00

0.999

1898

1898

25

314
8.6

NBR

1900
12

1.00

Yes

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.982

1866
0.997
1860

1
25
1050
28.6

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
42
42

0.92
100%
0%

0

46

46

EBT

o o

0.92
100%
0%

0

0%
0

0

EBR
108
108

0.92
100%
0%

0

17

17

WBL

0.92
100%
0%

0

WBT

0.92
100%
0%

0

0%

WBR

0.92
100%
0%

0

NBL
94
94

0.92
100%
0%

0

102

102

NBT
242
242

0.92
100%
0%

0

0%
263

264

NBR

0.92
100%
0%

0

SBL  SBT  SBR
3 247 40
3 247 40
092 092 092
100% 100%  100%
0% 0% 0%
0 0 0

0%
3 268 43
0 314 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
LOS

Approach Delay (s/veh)

Approach LOS

Intersection Summary
Cycle Length: 90

Actuated Cycle Length: 40.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.34

EBL

42
42
Perm

6.0
26.0
28.0

31.1%

4.0

1.0

0.0

5.0

None
75
0.19
0.17
19.5
0.0
19.5
B

Intersection Signal Delay (s/veh): 9.4

Intersection Capacity Utilization 49.4%
Analysis Period (min) 15

Splits and Phases:  4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive

RK Engineering Group Inc.

EBR

108
108
Perm

4
4

6.0
26.0
28.0

31.1%

4.0

1.0

0.0

5.0

None
75
0.19
0.14
0.4
0.0
0.4
A

WBL  WBT
2 0
2 0
Perm NA
8

8
8 8
6.0 6.0
20.0 20.0
28.0 28.0
3M11% 31.1%
4.0 4.0
1.0 1.0
0.0
5.0
None  None
75
0.19
0.01
0.0
0.0
0.0
A

6.0
11.0
21.0

23.3%

4.0

1.0

0.0

5.0

Lead
Yes
None

8.4
0.21
0.27
18.7

0.0
18.7

B

6.0
20.0
62.0

68.9%

4.0

1.0

0.0

5.0

Min
27.2
0.67
0.21

4.4

0.0

4.4

A

84

A

Intersection LOS: A
ICU Level of Service A

6.0
32.0
41.0

45.6%

4.0

1.0

Lag
Yes
Min

SBT

247
247
NA

6.0
32.0
41.0

45.6%

4.0

1.0

0.0

5.0

Lag
Yes

Min
19.8
0.49
0.34
12.7

0.0
12.7

12.7

Synchro 12 Report
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Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
46
0.17
19.5
0.0
19.5
10
37

105
877

0.05

EBR
17
0.14
0.4
0.0
0.4

85
1241

0.09

WBT
0.01
0.0

0.0
0.0

28

929

0.00

NBL
102
0.27
18.7
0.0
18.7
21
64

105
767

0.13

NBT
264
0.21
44
0.0
44
23
53
234

1898

0.14

SBT
314
0.34
12.7
0.0
12.7
60
137
970

1587

0.20

Synchro 12 Report
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HCM 7th Signalized Intersection Summary 555 Northgate Drive Multifamily
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 42 0 108 2 0 1 94 242 1 3 247 40
Future Volume (veh/h) 42 0 108 2 0 1 94 242 1 3 247 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 46 0 117 2 0 1 102 263 1 3 268 43
Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 09
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 433 274 233 294 34 71 202 1028 4 115 439 70
Arrive On Green 014 000 014 014 000 014  0.11 054 054 028 028 028
Sat Flow, veh/h 1439 1900 1610 740 238 489 1810 1892 7 5 1592 253
Grp Volume(v), veh/h 46 0 117 3 0 0 102 0 264 314 0 0
Grp Sat Flow(s),veh/h/In 1439 1900 1610 1467 0 0 1810 0 1899 1851 0 0
Q Serve(g_s), s 0.8 0.0 21 0.0 0.0 0.0 1.7 0.0 24 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.9 0.0 21 0.0 0.0 0.0 1.7 0.0 24 4.7 0.0 0.0
Prop In Lane 1.00 1.00 067 033 1.00 0.00 0.01 0.14
Lane Grp Cap(c), veh/h 433 274 233 399 0 0 202 0 1032 624 0 0
V/C Ratio(X) 0.11 000 050 0.01 000 000 050 000 026 050 0.00 0.0
Avail Cap(c_a), veh/h 1257 1363 1155 1193 0 0 903 0 3375 2184 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 000 000 100 000 100 100 000 0.0
Uniform Delay (d), s/veh 12.1 00 127 118 0.0 00 134 0.0 39 1041 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.7 0.0 0.0 0.0 1.9 0.0 0.1 0.6 0.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.2 0.0 0.7 0.0 0.0 0.0 0.7 0.0 0.5 15 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 12.2 00 143 118 0.0 00 154 0.0 40 107 0.0 0.0
LnGrp LOS B B B B A B

Approach Vol, veh/h 163 3 366 314
Approach Delay, s/veh 13.7 11.8 7.2 10.7
Approach LOS B B A B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 22.4 9.6 86 139 9.6

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 57.0 23.0 16.0  36.0 23.0

Max Q Clear Time (g_c+1), s 44 41 3.7 6.7 2.0

Green Ext Time (p_c), s 1.8 04 0.2 21 0.0

Intersection Summary

HCM T7th Control Delay, s/veh 9.8

HCM 7th LOS A

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00
0.950
1805
1805
21
25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.897
1704
1704
82
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.941
1788
1788
27
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00
0.897
1704
1704
102
25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
256
256

0.95
100%
0%

0

269

269

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
171 85 85 88 195 88 116 74 139 141 308
171 85 85 88 195 88 116 74 139 141 308

095 095 09 09 09 095 09 095 09 09 09
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
180 89 89 93 205 93 122 78 146 148 324

269 0 89 298 0 93 200 0 146 472 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 256 171 85 88 88 116 139
Future Volume (vph) 256 171 85 88 88 116 139
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 110 260 110 290 110
Total Split (s) 290 400 170 280 150 410 220
Total Split (%) 242% 333% 142% 233% 125% 342% 18.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 192 308 99 177 93 227 130
Actuated g/C Ratio 020 033 011 019 010 024 0.4
v/c Ratio 073 045 047 077 052 044 058
Control Delay (s/veh) 51.3  30.1 549 430 586 305 531
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 51.3  30.1 549 430 586 305 531
LOS D C D D E C D
Approach Delay (s/veh) 40.7 45.7 394
Approach LOS D D D

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 94.2

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay (s/veh): 40.7 Intersection LOS: D
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

141
141
NA

6.0
27.0
48.0

40.0%

4.0

1.0

0.0

5.0

Lag
Yes

Min
30.3
0.32
0.77
33.6

0.0
33.6

38.2

Synchro 12 Report
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Queues 555 Northgate Drive Multifamily
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 269 269 89 298 93 200 146 472
v/c Ratio 073 045 047 077 052 044 058 077
Control Delay (s/veh) 513  30.1 549 430 586 305  53.1 33.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 513  30.1 549 430 586 305  53.1 33.6
Queue Length 50th (ft) 160 128 54 131 57 90 88 221
Queue Length 95th (ft) #314 244 122 #288  #140 172 178 374
Internal Link Dist (ft) 120 262 970 164
Turn Bay Length (ft) 25 95 95 110

Base Capacity (vph) 494 732 247 507 205 750 350 887
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 054 037 036 059 045 027 042 053

Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

RK Engineering Group Inc. Synchro 12 Report
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HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(l)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

256
256

1.00
1.00
1.00

1900
269
0.95

314
0.17
1810

269
1810
124
124
1.00

314
0.86

504
1.00
1.00
34.6

8.1
0.0
6.1

427

1
13.7
5.0
17.0
8.8
0.2

EBT

171
171

1.00

1.00
No
1900
180
0.95

377
0.31
1200

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

538
33.6

29.8
5.0
36.0
9.8
1.2

EBR

85
85

1.00
1.00
1.00

1900
89
0.95

187
0.31
593
269
1793
10.4
10.4
0.33
564
0.48
728
1.00
1.00
23.8
0.6
0.0
44

24.5

10.5
5.0
12.0
6.2
0.1

371

WBL

85
85

1.00
1.00
1.00

1900
89
0.95

116
0.06
1810

89
1810

4.2

4.2
1.00

116
0.77

252
1.00
1.00
39.7
10.2

0.0

22

49.9

32.1
5.0
35.0
124
1.7

WBT

88
88

1.00

1.00
No
1900
93
0.95

108
0.20
528

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

387
46.6

10.7
5.0
10.0
6.4
0.1

WBR

195
195

1.00
1.00
1.00

1900
205
0.95

238
0.20
1163

298
1691
14.7
14.7
0.69

346
0.86

451
1.00
1.00
33.1
12.5

0.0
7.1

456

32.8
5.0
43.0
24.6
3.3

NBL

88
88

1.00
1.00
1.00

1900
93
0.95

120
0.07
1810

93
1810

44

44
1.00

120
0.77

210
1.00
1.00
39.6
10.1

0.0

2.3

49.7

20.0
5.0
24.0
14.4
0.6

NBT

116
116

1.00

1.00
No
1900
122
0.95

312
0.29
1083

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

293
32.9

22.6
5.0
23.0
16.7
1.0

NBR

74
74

1.00
1.00
1.00

1900
78
0.95

199
0.29
692
200
1775
7.8
7.8
0.39
511
0.39
742
1.00
1.00
24.6
0.5
0.0
3.3

25.1
C

SBL

139
139

1.00
1.00
1.00

1900
146
0.95

184
0.10
1810

146
1810

6.8

6.8
1.00

184
0.80

357
1.00
1.00
37.8

76

0.0

34

454
D

SBT

141
141

1.00

1.00
No
1900
148
0.95

171
0.32
530

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

618
36.2

555 Northgate Drive Multifamily

SBR

308
308

1.00
1.00
1.00

1900
324
0.95

375
0.32
1161

472
1691
22.6
22.6
0.69

546
0.86

844
1.00
1.00
27.4

5.9
0.0
9.8

33.3
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Appendix G
Intersection Analysis Worksheets
Existing Plus Approved Development With Project Conditions



Lanes and Geometrics
1: Nova Albion Way & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.938
1782
1782
25

229
6.2

Other

EBR

1900
12

1.00

WBL

1900
12

55

25
1.00

0.950
1805
0.950
1805

WBT

1900
12
0%

1.00

1900

1900
25
314
8.6

NBL

1900
12
0%

25
1.00

0.920
0.980
1713
0.980
1713
25
124
34

NBR

1900
12

1.00

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume

1: Nova Albion Way & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
137
137

0.72
100%
0%

0

0%
190

353

EBR  WBL
17 136
17 136

072  0.72

100%  100%
0% 0%

0 0

163 189

0 189

WBT
68
68

0.72
100%
0%

0

0%
94

94

NBL
83
83

0.72
100%
0%

0

0%
115

280

NBR
119
119

0.72
100%
0%

165

555 Northgate Drive Multifamily
Multifamily Residential Project
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HCM 7th TWSC

1: Nova Albion Way & Northgate Drive

Intersection
Int Delay, s/veh 8.3
Movement EBT EBR WBL
Lane Configurations
Traffic Vol, veh/h 137 117 136
Future Vol, veh/h 137 117 136
Conflicting Peds, #/hr 0 0 0
Sign Control Free Free Free
RT Channelized - None
Storage Length - - 55
Veh in Median Storage, # 0 -
Grade, % 0 - -
Peak Hour Factor 2 72 T2
Heavy Vehicles, % 0 0 0
Mvmt Flow 190 163 189
Major/Minor Major1 Major2
Conflicting Flow All 0 0 353
Stage 1 - - -
Stage 2 - - -
Critical Hdwy - - 44

Critical Hdwy Stg 1

Critical Hdwy Stg 2 - -

Follow-up Hdwy - - 22

Pot Cap-1 Maneuver - - 1217
Stage 1 - - -
Stage 2

Platoon blocked, % -

Mov Cap-1 Maneuver - - 1217

Mov Cap-2 Maneuver - -
Stage 1
Stage 2

Approach EB WB
HCM Ctrl Dy, s/v 0 5.67
HCM LOS

Minor Lane/Major Mvmt NBLn1 EBT

Capacity (veh/h) 494
HCM Lane V/C Ratio 0.568
HCM Ctrl Dly (s/v) 215
HCM Lane LOS C
HCM 95th %tile Q(veh) 35

RK Engineering Group Inc.

- None

WBT NBL

68 83
68 83

0 0
Free Stop

0
0
[/
0
94 115

O N OO O

Minor1
0 744
- 272

472
6.4
5.4
5.4
35

385

779

632

325
325
779
534

NB
21.47
C

EBR WBL
1217

- 0.155
8.5

A

0.5

NBR

119
119
0
Stop
None

72

165

272
6.2

3.3
772

772

WBT

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Lanes and Geometrics
2: Project Access Driveway 1 & Northgate Drive

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBT
1900

12
0%

1.00
0.993
1887
1887
25

314
8.6

Other

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

1900

1900
25
173
4.7

NBL

1900
12
0%

25
1.00

25
306
8.3

NBR

1900
12

1.00

0.865

1644

1644

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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Volume

2: Project Access Driveway 1 & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
249
249

0.69
100%
0%

0

0%
361

380

EBR
13
13

0.69
100%
0%

0

19

0

WBL

o o

0.69
100%
0%

0

0

WBT
207
207

0.69
100%
0%

0

0%
300

300

NBL

0.69
100%
0%

0

0%
0

0

NBR

0.69
100%
0%

12

12

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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HCM 7th TWSC 555 Northgate Drive Multifamily

2: Project Access Driveway 1 & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 249 13 0 207 0 8
Future Vol, veh/h 249 13 0 207 0 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 69 69 69 69 69 69
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 361 19 0 300 0 12
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - 370
Stage 1 - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 6.2
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 33
Pot Cap-1 Maneuver - - 0 - 0 680
Stage 1 - - 0 - 0 -
Stage 2 - - 0 - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 680
Mov Cap-2 Maneuver - - - - - -
Stage 1
Stage 2
Approach EB WB NB
HCM Ctrl Dy, siv 0 0 10.39
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 680
HCM Lane V/C Ratio 0.017
HCM Ctrl Dly (s/v) 10.4
HCM Lane LOS B
HCM 95th %file Q(veh) 0.1
RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

55
25
1.00

0.950
1805
0.950
1805

Other

EBT

1900
12
0%

1.00

1900

1900
25
173
4.7

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

0.992
0.996
1877
0.996
1877
25
374
10.2

WBR

1900
12

1.00

NBL

1900
12

25
1.00

0

0

NBT

1900
12
0%

1.00

0.938
0.974
1736
0.974
1736
25
165
45

NBR

1900
12

1.00

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.901
0.987
1690
0.987
1690
25
136
3.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
26
26

0.68
100%
0%

38

38

EBT
227
227

0.68
100%
0%

0

0%
334

334

EBR  WBL WBT WBR NBL NBT NBR SBL SBT SBR
0 15 146 10 23 0 20 12 0 33
0 15 146 10 23 0 20 12 0 33

068 068 068 068 068 068 068 068 068 0.68
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0

0% 0% 0%
0 22 215 15 34 0 29 18 0 49

0 0 252 0 0 63 0 0 67 0

Synchro 12 Report

7. Existing Plus Approved Development With Project Conditions — AM Peak Hour



HCM 7th TWSC

Intersection

Int Delay, s/veh 29

Movement EBL EBT EBR WBL

Lane Configurations

Traffic Vol, veh/h 26 227 0 15

Future Vol, veh/h 26 227 0 15

Conflicting Peds, #/hr 0 0 0 0

Sign Control Free Free Free Free

RT Channelized - None

Storage Length 55 - -

Veh in Median Storage, # - 0

Grade, % - 0 - -

Peak Hour Factor 68 68 68 68

Heavy Vehicles, % 0 0 0 0

Mvmt Flow 38 334 0 22

Major/Minor Major1 Major2

Conflicting Flow All 229 0 0 334
Stage 1 - - - -
Stage 2 - -

Critical Hdwy 4.1 4.1

Critical Hdwy Stg 1 - -

Critical Hdwy Stg 2 - -

Follow-up Hdwy 22 2.2

Pot Cap-1 Maneuver 1351 - 1237
Stage 1 - -
Stage 2

Platoon blocked, % -

Mov Cap-1 Maneuver 1351 - 1237

Mov Cap-2 Maneuver -
Stage 1
Stage 2

Approach EB WB

HCM Ctrl Dy, siv 0.8 0.7

HCM LOS

Minor Lane/Major Mvmt NBLn1 EBL EBT

Capacity (veh/h) 444 1351

HCM Lane V/C Ratio 0.142 0.028

HCM Ctrl Dly (s/v) 144 77

HCM Lane LOS B A
HCM 95th %tile Q(veh) 05 041

RK Engineering Group Inc.

WBT WBR NBL
146 10 23
146 10 23

0 0 0

Free Free Stop

- None -

68 68 68
0 0 0
215 15 34

Minor1
669
410
259

7.1
6.1
6.1
35
374
622
750

0 0

335
335
605
692

NB
14.44
B

NBT

0
0
0
Stop

o

o

684
410
274
6.5
5.5
5.5

374
599
687

356
356
582
673

555 Northgate Drive Multifamily
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

NBR SBL SBT SBR
20 12 0 33
20 12 0 33

0 0 0 0
Stop Stop Stop Stop
- None - - None
0
- - 0 -
68 68 68 68
0 0 0 0
29 18 0 49
Minor2
334 676 676 222
266 266 -
410 410 -
62 71 65 62
6.1 55 -
- 61 55 -
33 35 4 33
713 370 377 823
- T4 692 -
622 599
713 337 359 823
- 337 359 -
728 678
580 582
SB
11.81
B

EBR WBL WBT WBR SBLn1

156

- 0.018
8 0
A A

0.1

595

- 0.111

11.8
B
0.4

Synchro 12 Report
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Lanes and Geometrics
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

105
25
1.00

0.950
1805
0.757
1438

Other

EBT
1900

12
0%

1.00

1900

1900

25
374
10.2

EBR

1900
12

1.00
0.850
1615
1615

Yes
228

WBL

1900
12

25
1.00

0

0

WBT
1900

12
0%

1.00
0.865
1644
1644
759
25

108
29

WBR

1900
12

1.00

Yes

NBL

1900
12

105

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00

0.999

1898

1898

25

314
8.6

NBR

1900
12

1.00

Yes

SBL

1900
12

25
1.00

0

0

SBT
1900

12
0%

1.00
0.950
1805
1805
41
25

1050
28.6

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
87
87

0.74
100%
0%

0

118

118

EBT
1
1

0.74
100%
0%

0

0%
1

1

EBR
169
169

0.74
100%
0%

0

228

228

WBL
0
0

0.74
100%
0%

0

WBT
0
0

0.74
100%
0%

0

0%

WBR
1
1

0.74
100%
0%

0

NBL
52
52

0.74
100%
0%

0

70

70

NBT
129
129

0.74
100%
0%

0

0%
174

175

NBR

0.74
100%
0%

0

SBL  SBT  SBR
0 200 116
0 200 116
074 074 074
100% 100%  100%
0% 0% 0%
0 0 0

0%
0 270 157
0 427 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
LOS

Approach Delay (s/veh)

Approach LOS

Intersection Summary
Cycle Length: 90

Actuated Cycle Length: 47.7

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay (s/veh): 13.4
Intersection Capacity Utilization 52.3%
Analysis Period (min) 15

Splits and Phases:  4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive

RK Engineering Group Inc.

EBL

87
87
Perm

4
4

6.0
26.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
10.6
0.22
0.37
23.0

0.0
23.0
C

EBT

6.0
26.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
10.6
0.22
0.00
20.0

0.0
20.0
B
12.2
B

6.0
26.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
10.6
0.22
0.43

6.5
0.0
6.5

A

WBT

6.0
20.0
30.0

33.3%

4.0

1.0

0.0

5.0

None
10.6
0.22
0.00

0.0
0.0
0.0

A

6.0
11.0
16.0

17.8%

4.0

1.0

0.0

5.0

Lead
Yes
None

8.2
0.17
0.22
24.2

0.0
24.2

C

6.0
20.0
60.0

66.7%

4.0

1.0

0.0

5.0

Min
25.9
0.54
0.17

5.6

0.0

5.6

A
10.9
B

Intersection LOS: B
ICU Level of Service A

Min
19.1
0.40
0.57
15.8

0.0
15.8

15.8
B

Synchro 12 Report
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Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
118
0.37
23.0
0.0
23.0
29
70

105
841

0.14

EBT
0.00
20.0

0.0
20.0
294

1111

0.00

EBR
228
0.43
6.5
0.0
6.5

25

85
1039

0.22

WBT
0.00
0.0

0.0
0.0

28

1276

0.00

NBL
70
0.22
24.2
0.0
24.2
18
50

105
464

0.15

NBT
175
0.17
5.6
0.0
5.6
18
40
234

1795

0.10

SBT
427
0.57
15.8
0.0
15.8
89
157
970

1465

0.29

Synchro 12 Report
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HCM 7th Signalized Intersection Summary 555 Northgate Drive Multifamily
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 87 1 169 0 0 1 52 129 1 0 200 116
Future Volume (veh/h) 87 1 169 0 0 1 52 129 1 0 200 116
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 118 1 228 0 0 1 70 174 1 0 270 157
Peak Hour Factor 074 074 074 074 074 074 074 074 074 074 074 074
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 473 386 327 0 0 327 147 1029 6 0 381 222
Arrive On Green 020 020 020 000 000 020 008 055 055 000 034 034
Sat Flow, veh/h 1439 1900 1610 0 0 1610 1810 1887 1 0 127 655
Grp Volume(v), veh/h 118 1 228 0 0 1 70 0 175 0 0 427
Grp Sat Flow(s),veh/h/In 1439 1900 1610 0 0 1610 1810 0 1898 0 0 1782
Q Serve(g_s), s 2.8 0.0 5.2 0.0 0.0 0.0 1.5 0.0 1.8 0.0 0.0 8.3
Cycle Q Clear(g_c), s 29 0.0 5.2 0.0 0.0 0.0 1.5 0.0 1.8 0.0 0.0 8.3
Prop In Lane 1.00 1.00  0.00 1.00  1.00 0.01 0.00 0.37
Lane Grp Cap(c), veh/h 473 386 327 0 0 327 147 0 1035 0 0 603
V/C Ratio(X) 025 000 070 000 000 000 048 000 017 000 000 0.7
Avail Cap(c_a), veh/h 1085 1195 1012 0 0 1012 501 0 2625 0 0 1748
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 000 000 100 100 000 100 000 000 100
Uniform Delay (d), s/veh 138 126 147 0.0 00 126 175 0.0 45 0.0 00 115
Incr Delay (d2), s/veh 0.3 0.0 2.7 0.0 0.0 0.0 24 0.0 0.1 0.0 0.0 1.6
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.8 0.0 1.9 0.0 0.0 0.0 0.6 0.0 0.5 0.0 0.0 2.9
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 140 126 174 0.0 00 126 198 0.0 4.6 0.0 00 130
LnGrp LOS B B B B B A B
Approach Vol, veh/h 347 1 245 427
Approach Delay, s/veh 16.2 12.6 9.0 13.0
Approach LOS B B A B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 26.7 13.1 82 184 13.1

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 1.0  39.0 25.0

Max Q Clear Time (g_c+1), s 3.8 7.2 35 103 2.0

Green Ext Time (p_c), s 1.1 1.0 01 3.2 0.0

Intersection Summary

HCM T7th Control Delay, s/veh 13.1

HCM 7th LOS B

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00
0.950
1805
1805
24
25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.878
1668
1668
165
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.912
1733
1733
78
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00
0.930
1767
1767
56
25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
124
124

0.84
100%
0%

0

148

148

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
83 41 152 32 139 32 73 105 199 127 112
83 41 152 32 139 32 73 105 199 127 112

084 084 084 084 084 084 084 084 084 084 084
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
99 49 181 38 165 38 87 125 237 151 133

148 0 181 203 0 38 212 0 237 284 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 124 83 152 32 32 73 199
Future Volume (vph) 124 83 152 32 32 73 199
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 110 260 110 290 110
Total Split (s) 150 200 210 260 110 290 200
Total Split (%) 16.7% 222% 233% 289% 122% 322% 22.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 96 102 149 124 62 111 134
Actuated g/C Ratio 014 015 022 018 009 017 020
v/c Ratio 058  0.51 045 046 023 061 0.66
Control Delay (s/veh) 412 307 313 108 371 257 3719
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 412 307 313 108 371 257 379
LOS D C C B D C D
Approach Delay (s/veh) 36.0 205 274
Approach LOS D C C

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 67.2

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay (s/veh): 27.2 Intersection LOS: C
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

127
127
NA

6.0
27.0
38.0

42.2%

4.0

1.0

0.0

5.0

Lag
Yes

Min
23.7
0.35
0.43
18.2

0.0
18.2

271
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Queues 555 Northgate Drive Multifamily
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 148 148 181 203 38 212 237 284
v/c Ratio 058  0.51 045 046 023  0.61 066 043
Control Delay (s/veh) 412 307 313 108 371 257 3719 182
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 412 307 313 108 371 257 3719 182
Queue Length 50th (ft) 59 48 70 14 15 52 90 77
Queue Length 95th (ft) #140 104 139 58 46 114 #197 149
Internal Link Dist (ft) 120 262 970 164
Turn Bay Length (ft) 25 95 95 110

Base Capacity (vph) 278 436 463 652 167 690 417 927
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 053 034 039 0.31 023  0.31 057  0.31

Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

RK Engineering Group Inc. Synchro 12 Report
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HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(l)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

124
124

1.00
1.00
1.00

1900
148
0.84

192
0.11
1810

148
1810

4.2

4.2
1.00

192
0.77

344
1.00
1.00
22.9

6.4

0.0

2.0

29.2

1
13.7
5.0
15.0
8.6
0.4

EBT

83
83

1.00

1.00
No
1900
99
0.84

177
0.15
1199

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

296
25.9

14.2
5.0
24.0
8.1
1.1

EBR

41
41

1.00
1.00
1.00

1900
49
0.84

88
0.15
594
148
1793
4.0
4.0
0.33
265
0.56
512
1.00
1.00
20.8
1.8
0.0
1.7

22.6

11.9
5.0
16.0
7.1
0.3

23.6

WBL

152
152

1.00
1.00
1.00

1900
181
0.84

236
0.13
1810

181
1810

5.1
5.1

1.00

236
0.77

551
1.00
1.00
221

5.1
0.0
24

27.2

12.8
5.0
15.0
6.0
0.5

WBT

32
32

1.00

1.00
No
1900
38
0.84

53
0.17
310

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

384
25.4

76
5.0
6.0
3.1
0.0

WBR

139
139

1.00
1.00
1.00

1900
165
0.84

232
0.17
1347

203
1657

6.1
6.1
0.81

285
0.7

663
1.00
1.00
20.5

3.3
0.0
24

23.8

20.4
5.0
33.0
9.2
1.9

NBL

32
32

1.00
1.00
1.00

1900
38
0.84

88
0.05
1810

38
1810

1.1

1.1
1.00

88
0.43

207
1.00
1.00
24.3
3.3
0.0
0.5

27.6

10.6
5.0
10.0
6.2
0.1

NBT

73
73

1.00

1.00
No
1900
87
0.84

124
0.18
705

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

250
24.0

14.0
5.0
21.0
8.1
1.0

NBR

105
105

1.00
1.00
1.00

1900
125
0.84

178
0.18
1013

212
1718

6.1

6.1
0.59

301
0.70

785
1.00
1.00
20.4

3.0

0.0

25

23.4
C

SBL

199
199

1.00
1.00
1.00

1900
237
0.84

299
0.17
1810

237
1810

6.6
6.6

1.00

299
0.79

517
1.00
1.00
21.0

4.7
0.0
3.0

25.7
C

SBT

127
127

1.00

1.00
No
1900
151
0.84

272
0.29
932

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

521
20.8

555 Northgate Drive Multifamily

SBR

112
112

1.00
1.00
1.00

1900
133
0.84

240
0.29
821
284
1752
7.2
7.2
0.47
512
0.55
1101
1.00
1.00
15.7
0.9
0.0
2.7

16.6

Synchro 12 Report

7. Existing Plus Approved Development With Project Conditions — AM Peak Hour



Lanes and Geometrics 555 North
1: Nova Al bion Way & Northgate Drive

Lane Group EBT EBR WB L WBT NBL NBR

Lane Configurations

| deal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0 % 0 % 0 %

Storage Length (ft) 0 55 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor

Frt 0.966 0.905

FI't Protected 0.950 0.985

Satd Flow (prot) 1835 0 1805 1900 1694 0
FI't Permitted 0.950 0.985

Satd. Flow (perm) 1835 0 1805 1900 1694 0
Link Speed (mph) 25 25 25

Link Distance (ft) 229 314 124

Travel Ti me (s) 6. 2 8.6 3. 4

I ntersection Summary

Area Type Ot her
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Vol ume 555 Northgate
1: Nova Al bion Way & Northgate Drive
Lane Group EBT EBR WB L WBT NBL NBR
Traffic Volume (vph 127 4 3 71 115 39 92
Future Volume (vph) 127 43 71 15 39 92
Confl Peds. (#/ hr)
Conf I . Bi kes (#/ hr)
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0 % 0 % 0 % 0 % 0 % 0 %
Bus Blockages (#/ hr) 0 0 0 0 0
Parking (#/7 hr)
Mid-Block Traffic (%) 0 % 0 % 0 %
Adj. Flow (vph) 149 51 8 4 135 46 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 200 0 8 4 35 154 0
I ntersection Summary
RK Engineering G up | nc.
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HCM 7t h TWSC 555 Northgate
1: Nova Al bion Way & Northgate Drive

I ntersectio

| nt Del ay, s/ veh 4 . 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 127 43 71 115 39 92

Future Vol , veh/h 127 43 71 115 39 92

Conflicting Peds, #/ hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 55 - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 85 85 85 85 85 85

Heavy Vehi | es, % 0 0 0 0 0 0

Mvmt FIl ow 149 51 8 4 135 46 108

Major/ Minor Major 1 Major 2 Mi nor 1

Conflicting Flow Al 0 0 200 0 477 175
Stage 1 - - 175
Stage 2 - - 302

Critical Hd wy - 4 .1 6. 4 6. 2

Critical Hdwy Stg 1 - 5. 4 -

Critical Hdwy Stg 2 - - 5. 4 -

Foll ow-up Hdwy 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - 1384 - 550 874
Stage 1 - - - 861 -
Stage 2 - 754

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1384 - 517 874

Mov Cap-2 Maneuver - - - - 517 -
Stage 1 - - 861
Stage 2 - 7009

Approach EB WB N B

HCM Ctr | DIy, s/lwv 0 2.97 11.3

HCM LOS B

Minor Lane/ Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/ h) 725 - - 1384

HCM Lane V/C Ratio 0.213 - - 0.06

HCM Ctr | DIy (s/v) 11.3 - - 7.8

HCM Lane LOS B - A -

HCM 95th %tile Q(veh) 0.8 0.2

RK Engineering Gro
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Lanes and Geometri cs 555 North

2 Project Access Driveway 1 & Northgate Drive
Lane Group EBT EBR WB L WBT NBL NBR

Lane Configurations

l deal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12

Grade (%) 0 % 0 % 0 %

Storage Length (ft) 0 0 0 0

Storage Lanes 0 0 0 1

Taper Length (ft) 25 25

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor

Frt 0.980 0.865

FI't Protected

Satd. Flow (prot) 186 2 0 0 1900 0 1644

FI't Permitted

Satd. Flow (perm) 186 2 0 0 1900 0 1644

Link Speed (mph) 25 25 25

Link Distance (ft) 314 173 306

Travel Ti me (s) 8.6 4 .7 8.3

I ntersection Summary

Area Type Ot her

RK Engineering Gro
n
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Volume

2: Project Access Driveway 1 & Northgate Drive

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBT
190
190

0.89
100%
0%

0

0%
213

249

EBR
32
32

0.89
100%
0%

0

36

0

WBL

o o

0.89
100%
0%

0

0

WBT
195
195

0.89
100%
0%

0

0%
219

219

NBL

0.89
100%
0%

0

0%
0

0

NBR

0.89
100%
0%

555 Northgate Drive Multifamily
Multifamily Residential Project

Synchro 12 Report
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HCM 7th TWSC 555 Northgate Drive Multifamily

2: Project Access Driveway 1 & Northgate Drive Multifamily Residential Project
Intersection
Int Delay, s/veh 0.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 190 32 0 195 0 6
Future Vol, veh/h 190 32 0 19 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 8 89 89 8 89 89
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 213 36 0 219 0 7
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 231
Stage 1 - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 6.2
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 33
Pot Cap-1 Maneuver - - 0 - 0 813
Stage 1 - - 0 - 0 -
Stage 2 - - 0 - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 813
Mov Cap-2 Maneuver - - - - - -
Stage 1
Stage 2
Approach EB WB NB
HCM Ctrl Dy, s/v 0 0 9.47
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 813
HCM Lane V/C Ratio 0.008
HCM Ctrl Dly (s/v) 95
HCM Lane LOS A
HCM 95th %tile Q(veh) 0
RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted
Satd. Flow (perm)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

55
25
1.00

0.950
1805
0.950
1805

Other

EBT

1900
12
0%

1.00

1900

1900
25
173
4.7

EBR

1900
12

1.00

WBL

1900
12

25
1.00

WBT

1900
12
0%

1.00

0.978
0.991
1841
0.991
1841
25
374
10.2

WBR

1900
12

1.00

NBL

1900
12

25
1.00

0

0

NBT

1900
12
0%

1.00

0.936
0.974
1732
0.974
1732
25
165
45

NBR

1900
12

1.00

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.903
0.986
1692
0.986
1692
25
136
3.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00
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Volume

555 Northgate Drive Multifamily

3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
70
70

0.93
100%
0%

0

75

75

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
126 0 28 107 26 17 15 27 68
126 0 28 107 26 17 15 27 68

o
o

o
o

093 093 093 093 093 093 093 093 093 093 093
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
135 0 30 115 28 18 0 16 29 0 73

135 0 0 173 0 0 34 0 0 102 0

Synchro 12 Report
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HCM 7th TWSC

Intersection

Int Delay, s/veh 44

Movement EBL EBT EBR WBL

Lane Configurations

Traffic Vol, veh/h 70 126 0 28

Future Vol, veh/h 70 126 0 28

Conflicting Peds, #/hr 0 0 0 0

Sign Control Free Free Free Free

RT Channelized - None

Storage Length 55 - -

Veh in Median Storage, # - 0

Grade, % - 0 - -

Peak Hour Factor 93 93 93 93

Heavy Vehicles, % 0 0 0 0

Mvmt Flow 75 135 0 30

Major/Minor Major1 Major2

Conflicting Flow All 143 0 0 135
Stage 1 - - - -
Stage 2 - -

Critical Hdwy 4.1 4.1

Critical Hdwy Stg 1 - -

Critical Hdwy Stg 2 - -

Follow-up Hdwy 22 2.2

Pot Cap-1 Maneuver 1452 - 1461
Stage 1 - -
Stage 2

Platoon blocked, % -

Mov Cap-1 Maneuver 1452 - 1461

Mov Cap-2 Maneuver -
Stage 1
Stage 2

Approach EB WB

HCM Ctrl Dy, siv 2.72 1.31

HCM LOS

Minor Lane/Major Mvmt NBLn1 EBL EBT

Capacity (veh/h) 581 1452

HCM Lane V/C Ratio 0.059 0.052

HCM Ctrl Dly (s/v) 116 76

HCM Lane LOS B A
HCM 95th %tile Q(veh) 02 02

RK Engineering Group Inc.

WBT WBR NBL
107 26 17
107 26 17

0 0 0

Free Free Stop

- None -

93 93 93
0 0 0
115 28 18

Minor1
461
286
175

7.1
6.1
6.1
35
514
726
831

0 0

439
439
688
748

NB

11.59
B

NBT

0
0
0
Stop

o

o

489
286
203
6.5
5.5
5.5

482
679
737

447
447
643
721

555 Northgate Drive Multifamily
3: Project Access Driveway 2/Mall Access Driveway & Northgate Mriltdamily Residential Project

NBR SBL SBT SBR
15 27 0 68
15 27 0 68

0 0 0 0
Stop Stop Stop Stop
- None - - None
0
- - 0 -
93 93 93 93
0 0 0 0
16 29 0 73
Minor2
135 475 475 129
- 189 189 -
- 286 286 -
62 71 65 62
- 61 55 -
- 61 55 -
33 35 4 33
919 503 491 926
- 817 747 -
726 679
919 458 455 926
- 458 455 -
799 731
676 643
SB
10.85
B

EBR WBL WBT WBR SBLn1

301

- 0.021
7.5 0
A A

0.1

718

- 0.142

10.8
B
0.5
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Lanes and Geometrics
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

105
25
1.00

0.950
1805
0.756
1436

Other

EBT
1900

12
0%

1.00

1900

1900

25
374
10.2

EBR

1900
12

1.00
0.850
1615
1615

Yes
654

WBL

1900
12

25
1.00

0

0

WBT

1900
12
0%

1.00

0.955
0.968
1756
0.816
1481

85
25
108
29

WBR

1900
12

1.00

Yes

NBL

1900
12

105

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00

0.999

1898

1898

25

314
8.6

NBR

1900
12

1.00

Yes

SBL

1900
12

25
1.00

0

0

SBT

1900
12
0%

1.00

0.978

1858
0.997
1853

13
25
1050
28.6

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes
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Volume

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
53
53

0.92
100%
0%

0

58

58

EBT

o o

0.92
100%
0%

0

0%
0

0

EBR
118
118

0.92
100%
0%

0

128

128

WBL

0.92
100%
0%

0

WBT

0.92
100%
0%

0

0%

WBR

0.92
100%
0%

0

NBL
108
108

0.92
100%
0%

0

17

17

NBT
242
242

0.92
100%
0%

0

0%
263

264

NBR

0.92
100%
0%

0

SBL  SBT  SBR
3 247 48
3 247 48
092 092 092
100% 100%  100%
0% 0% 0%
0 0 0

0%
3 268 52
0 323 0
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Timings

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Turn Type
Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Yellow Time (s)
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
LOS

Approach Delay (s/veh)

Approach LOS

Intersection Summary
Cycle Length: 90

Actuated Cycle Length: 43.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.39
Intersection Signal Delay (s/veh): 10.6
Intersection Capacity Utilization 49.9%
Analysis Period (min) 15

Splits and Phases:  4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive

RK Engineering Group Inc.

EBL

53
53
Perm

4
4

6.0
26.0
28.0

31.1%

4.0

1.0

0.0

5.0

None
8.0
0.18
0.22
20.8
0.0
20.8
C

EBR

118
118
Perm

4
4

6.0
26.0
28.0

31.1%

4.0

1.0

0.0

5.0

None
8.0
0.18
0.15
0.4
0.0
0.4
A

WBL  WBT
2 0
2 0
Perm NA
8

8
8 8
6.0 6.0
20.0 20.0
28.0 28.0
3M11% 31.1%
4.0 4.0
1.0 1.0
0.0
5.0
None  None
8.0
0.18
0.01
0.0
0.0
0.0
A

6.0
11.0
21.0

23.3%

4.0

1.0

0.0

5.0

Lead
Yes
None

8.8
0.20
0.32
20.2

0.0
20.2

C

6.0
20.0
62.0

68.9%

4.0

1.0

0.0

5.0

Min
30.1
0.69
0.20

4.4

0.0

4.4

A

9.2

A

Intersection LOS: B
ICU Level of Service A

6.0
32.0
41.0

45.6%

4.0

1.0

Lag
Yes
Min

SBT

247
247
NA

6.0
32.0
41.0

45.6%

4.0

1.0

0.0

5.0

Lag
Yes

Min
19.5
045
0.39
14.4

0.0
14.4

14.4
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Queues

555 Northgate Drive Multifamily

4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Lane Group

Lane Group Flow (vph)
v/c Ratio
Control Delay (s/veh)
Queue Delay

Total Delay (s/veh)
Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

RK Engineering Group Inc.

EBL
58
0.22
20.8
0.0
20.8
13
46

105
817

0.07

EBR
128
0.15
0.4
0.0
0.4

85
1200

0.11

WBT
0.01
0.0

0.0
0.0

28

879

0.00

NBL
17
0.32
20.2
0.0
20.2
25
75

105
714

0.16

NBT
264
0.20
44
0.0
44
24
56
234

1884

0.14

SBT
323
0.39
14.4
0.0
14.4
64
148
970

1516

0.21

Synchro 12 Report
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HCM 7th Signalized Intersection Summary 555 Northgate Drive Multifamily
4: Los Ranchitos Road/Las Gallinas Avenue & Northgate Drive Multifamily Residential Project

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations

Traffic Volume (veh/h) 53 0 118 2 0 1 108 242 1 3 247 48
Future Volume (veh/h) 53 0 118 2 0 1 108 242 1 3 247 48
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width Adj. 100 100 100 100 100 100 100 100 100 100 100 1.00
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 58 0 128 2 0 1 117 263 1 3 268 52
Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 09
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 432 283 240 292 34 72 216 1039 4 111 430 83
Arrive On Green 015 000 015 015 000 015 012 055 055 028 028 0.28
Sat Flow, veh/h 1439 1900 1610 744 226 485 1810 1892 7 5 1541 297
Grp Volume(v), veh/h 58 0 128 3 0 0 117 0 264 323 0 0
Grp Sat Flow(s),veh/h/In 1439 1900 1610 1454 0 0 1810 0 1899 1843 0 0
Q Serve(g_s), s 1.1 0.0 24 0.0 0.0 0.0 2.0 0.0 24 0.0 0.0 0.0
Cycle Q Clear(g_c), s 1.2 0.0 24 0.0 0.0 0.0 2.0 0.0 24 5.1 0.0 0.0
Prop In Lane 1.00 1.00 067 033 1.00 0.00 0.01 0.16
Lane Grp Cap(c), veh/h 432 283 240 398 0 0 216 0 1043 624 0 0
V/C Ratio(X) 013 000 053 0.1 000 000 054 000 025 052 000 0.0
Avail Cap(c_a), veh/h 1215 1318 1117 1147 0 0 873 0 3263 2104 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 000 000 100 000 100 100 000 0.0
Uniform Delay (d), s/veh 12.5 00 130 120 0.0 00 138 0.0 39 104 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 1.8 0.0 0.0 0.0 2.1 0.0 0.1 0.7 0.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.3 0.0 0.8 0.0 0.0 0.0 0.8 0.0 0.5 1.7 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh 12.6 00 149 120 0.0 00 159 0.0 40 1141 0.0 0.0
LnGrp LOS B B B B A

Approach Vol, veh/h 186 3 381 323
Approach Delay, s/veh 14.2 12.0 7.7 111
Approach LOS B B A B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 23.2 9.9 9.0 143 9.9

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 57.0 23.0 16.0  36.0 23.0

Max Q Clear Time (g_c+1), s 44 44 4.0 71 2.0

Green Ext Time (p_c), s 1.8 05 0.2 2.2 0.0

Intersection Summary

HCM T7th Control Delay, s/veh 10.3

HCM 7th LOS B

RK Engineering Group Inc. Synchro 12 Report
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Lanes and Geometrics
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Lane Configurations
Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt

Flt Protected

Satd. Flow (prot)
FlIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Intersection Summary
Area Type:

RK Engineering Group Inc.

EBL

1900
12

25
25
1.00

0.950
1805
0.950
1805

Other

EBT
1900

12
0%

1.00
0.950
1805
1805
21
25

200
5.5

EBR

1900
12

1.00

Yes

WBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

WBT
1900

12
0%

1.00
0.897
1704
1704
82
25

342
9.3

WBR

1900
12

1.00

Yes

NBL

1900
12

95

25
1.00

0.950
1805
0.950
1805

NBT
1900

12
0%

1.00
0.937
1780
1780
31
25

1050
28.6

NBR

1900
12

1.00

Yes

SBL

1900
12

110

25
1.00

0.950
1805
0.950
1805

SBT
1900

12
0%

1.00
0.898
1706
1706
98
25

244
6.7

555 Northgate Drive Multifamily

SBR

1900
12

1.00

Yes

Synchro 12 Report
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Volume

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group

Traffic Volume (vph)
Future Volume (vph)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking (#/hr)
Mid-Block Traffic (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)

Intersection Summary

RK Engineering Group Inc.

EBL
256
256

0.95
100%
0%

0

269

269

EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
171 85 88 88 195 88 116 85 139 146 308
171 85 88 88 195 88 116 85 139 146 308

095 095 09 09 09 095 09 095 09 09 09
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0%
180 89 93 93 205 93 122 89 146 154 324

269 0 93 298 0 93 21 0 146 478 0

Synchro 12 Report
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Timings

555 Northgate Drive Multifamily

5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT  SBL
Lane Configurations

Traffic Volume (vph) 256 171 88 88 88 116 139
Future Volume (vph) 256 171 88 88 88 116 139
Turn Type Prot NA Prot NA Prot NA Prot
Protected Phases 7 4 3 8 5 2 1
Permitted Phases

Detector Phase 7 4 3 8 5 2 1
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 110 200 110 260 110 290 110
Total Split (s) 290 400 170 280 150 410 220
Total Split (%) 242% 333% 142% 233% 125% 342% 18.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min  None
Act Effct Green (s) 193 308 100 178 93 232 131
Actuated g/C Ratio 020 032 011 019 010 024 0.4
v/c Ratio 073 045 049 077 053 046 059
Control Delay (s/veh) 516 304 558 433  59.1 304 535
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 516 304 558 433 591 304 535
LOS D C E D E C D
Approach Delay (s/veh) 41.0 46.3 39.2
Approach LOS D D D

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 94.8

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay (s/veh): 41.1 Intersection LOS: D
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road

RK Engineering Group Inc.

SBT

146
146
NA

6.0
27.0
48.0

40.0%

4.0

1.0

0.0

5.0

Lag
Yes

Min
30.7
0.32
0.77
34.2

0.0
34.2

38.7
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Queues 555 Northgate Drive Multifamily
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 269 269 93 298 93 211 146 478
v/c Ratio 073 045 049 077 053 046 059 077
Control Delay (s/veh) 516 304 558 433  59.1 304 535 342
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (s/veh) 516 304 558 433  59.1 304 535 342
Queue Length 50th (ft) 162 130 57 132 57 95 89 229
Queue Length 95th (ft) #314 244 126 #288  #140 180 178 384
Internal Link Dist (ft) 120 262 970 164
Turn Bay Length (ft) 25 95 95 110

Base Capacity (vph) 490 728 245 504 204 744 347 881
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 055 037 038 059 046 028 042 054

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

RK Engineering Group Inc. Synchro 12 Report
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HCM 7th Signalized Intersection Summary
5: Las Gallinas Avenue & Mall Access Driveway/Merrydale Road Multifamily Residential Project

Movement

Lane Configurations
Traffic Volume (veh/h)
Future Volume (veh/h)
Initial Q (Qb), veh

Lane Width Adj.
Ped-Bike Adj(A_pbT)
Parking Bus, Adj

Work Zone On Approach
Adj Sat Flow, veh/h/In
Adj Flow Rate, veh/h
Peak Hour Factor
Percent Heavy Veh, %
Cap, veh/h

Arrive On Green

Sat Flow, veh/h

Grp Volume(v), veh/h
Grp Sat Flow(s),veh/h/In
Q Serve(g_s), s

Cycle Q Clear(g_c), s
Prop In Lane

Lane Grp Cap(c), veh/h
VIC Ratio(X)

Avail Cap(c_a), veh/h
HCM Platoon Ratio
Upstream Filter(l)
Uniform Delay (d), s/veh
Incr Delay (d2), s/veh
Initial Q Delay(d3), s/veh

%ile BackOfQ(50%),veh/In
Unsig. Movement Delay, s/veh

LnGrp Delay(d), s/veh
LnGrp LOS

Approach Vol, veh/h
Approach Delay, s/veh
Approach LOS

Timer - Assigned Phs
Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s

Max Green Setting (Gmax), s
Max Q Clear Time (g_c+1), s

Green Ext Time (p_c), s

Intersection Summary

HCM T7th Control Delay, s/veh

HCM 7th LOS

RK Engineering Group Inc.

EBL

256
256

1.00
1.00
1.00

1900
269
0.95

314
0.17
1810

269
1810
12.5
12.5
1.00

314
0.86

499
1.00
1.00
34.9

8.4
0.0
6.2

433

1
13.8
5.0
17.0
8.9
0.2

EBT

171
171

1.00

1.00
No
1900
180
0.95

373
0.31
1200

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

538
34.1

30.3
5.0
36.0
10.4
1.3

EBR

85
85

1.00
1.00
1.00

1900
89
0.95

185
0.31
593
269
1793
10.6
10.6
0.33
558
0.48
722
1.00
1.00
24.3
0.6
0.0
45

24.9

10.8
5.0
12.0
6.4
0.1

37.5

WBL

88
88

1.00
1.00
1.00

1900
93
0.95

121
0.07
1810

93
1810

44

44
1.00

121
0.77

250
1.00
1.00
39.9

9.9

0.0

2.3

49.8

32.1
5.0
35.0
12.6
1.7

WBT

88
88

1.00

1.00
No
1900
93
0.95

108
0.20
528

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

391
472

10.8
5.0
10.0
6.4
0.1

WBR

195
195

1.00
1.00
1.00

1900
205
0.95

238
0.20
1163

298
1691
14.8
14.8
0.69

345
0.86

447
1.00
1.00
33.4
12.9

0.0
7.2

46.3

33.3
5.0
43.0
25.1
3.3

NBL

88
88

1.00
1.00
1.00

1900
93
0.95

120
0.07
1810

93
1810

44

44
1.00

120
0.77

208
1.00
1.00
39.9
10.1

0.0

2.3

50.0

20.1
5.0
24.0
14.5
0.6

NBT

116
116

1.00

1.00
No
1900
122
0.95

297
0.29
1021

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

304
32.9

22.8
5.0
23.0
16.8
1.0

NBR

85
85

1.00
1.00
1.00

1900
89
0.95

217
0.29
745
211
1766
8.4
8.4
0.42
514
0.41
731
1.00
1.00
24.8
0.5
0.0
3.5

25.4
C

SBL

139
139

1.00
1.00
1.00

1900
146
0.95

183
0.10
1810

146
1810

6.9

6.9
1.00

183
0.80

354
1.00
1.00
38.2

76

0.0

34

458
D

SBT

146
146

1.00

1.00
No
1900
154
0.95

178
0.33
546

0.0
0.0

0.00

1.00
0.00
0.0
0.0
0.0
0.0

0.0

624
36.6

555 Northgate Drive Multifamily

SBR

308
308

1.00
1.00
1.00

1900
324
0.95

374
0.33
1148

478
1693
23.1
231
0.68

552
0.87

837
1.00
1.00
271.5

6.3
0.0
10.0

33.8
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Appendix B

Roadway Construction Noise Model Results



Construction Noise

Lmax Noise Level @ 50 ft AlmaVia-Senior Living Single Family Resto the W  Drake Terrace - Senior Living Mt Olivet San Raf Cemetery
Distance 10 10 10 375
Demolition 20 103.979 103.979 103.979 72.499
Site Preparation 85 98.979 98.979 98.979 67.499
Grading 85 98.979 98.979 98.979 67.499
Building Construction 78 91.979 72.069 91.979 60.499
Paving 80 93.979 93.979 93.979 62.499
Architectural Coating 78 91.979 91.979 91.979 60.499

Construction Vibration

in/sec PPV Vibration @ 25 ft Alma Via- Senior Living Single Family Res to the W Drake Te