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Introduction 

This report presents an analysis of the potential mobility impacts that would be associated with the development 
of the Quail Acres 1 residential project in the northern portion of the Town of Windsor. The traffic study was 
completed in accordance with the criteria established by the Town of Windsor and is consistent with standard 
traffic engineering techniques. 

Project Description 

The proposed Quail Acres 1 project is a residential subdivision consisting of for sale single-family detached and 
single-family attached duplex units. The 59-acre project site is generally located to the northeast of the current 
eastern intersection of Los Amigos Road/Arata Lane. The project would include a central park as well as a linear 
park along the site’s northern and eastern boundaries. The segment of Los Amigos Road to the north of Arata Lane 
would be realigned along the southwestern boundary of the project site in a right-of-way previously acquired by 
the Town of Windsor. At the Arata Lane/Los Amigos Road intersection, the new southbound approach would 
consist of a single through/left-turn lane and a right-turn pocket. 

The project includes an area that would be 
developed as a later phase and could be 
occupied either by residential units or become a 
potential future Windsor Unified School District 
(WUSD) school site. The proposed project 
without the potential school site would include 
a total of 255 detached single-family homes and 
46 attached single-family homes. The alternative 
project with a school would include a total of 
190 single-family homes, 46 attached single-
family homes, and a site for a future potential 
school with enrollment of 500 students. Of the 
46 total attached residential units included in 
either option, 30 would be deed-restricted 
affordable units, with 15 designated for low-
income households and 15 designated for 
moderate-income households. 

The proposed Quail Acres 1 site context is shown 
in Plate 1, and the project site plan is shown in 
Figure 1. 

Study Area 

The traffic impact study assesses mobility for all modes of travel. Pedestrian circulation is analyzed for areas 
extending one-quarter mile beyond the project site, and bicycle and transit modes are analyzed for areas within 
one-half mile of the project site. The analysis of vehicular facilities includes the streets and roadways within and 
surrounding the project site as well as the following intersections: 

1.� Old Redwood Highway/US 101 South Ramps 
2.� Old Redwood Highway/Starr Road 
3.� Old Redwood Highway/Arata Lane 
4.� Los Amigos Road-US 101 North Off-Ramp/Arata Lane (existing configuration), Los Amigos Road/US 101 North 

Ramps (future configuration) 
5.� Los Amigos Road/Arata Lane�  

Plate 1 Project Site Context 
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Pedestrian Facilities 

Existing and Planned Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and 
various streetscape amenities such as lighting, benches, etc. Existing pedestrian facilities along the proposed 
project site frontages as well as within a one-quarter mile distance of the project site were reviewed. 

There are no existing pedestrian facilities along the project frontage on Arata Lane. Sidewalks are present on both 
the north and south sides of Arata Lane between the intersections of Old Redwood Highway/Arata Lane and Los 
Amigos Road-US 101 North Off-Ramp/Arata Lane, and on the north side along the frontage of Newsong Church. 
There is an approximately 300-foot-long sidewalk gap on the north side of Arata Lane between Newsong Church 
and Los Amigos Road. On Arata Lane to the east of Los Amigos Road, continuous sidewalks exist on the south side 
of the street to Hembree Lane, except for an approximately 90-foot gap in front of 300 Arata Lane. 

Sidewalks are present on the east and west sides of Los Amigos Road from its intersection with Arata Lane 
southward to Manzanita Drive, after which sidewalks are present only along the eastern side of the street. 
Sidewalks exist on both sides of Camelot Drive, Biggs Way, and Brooks Road for their entire lengths. There are 
marked crosswalks on the north and east legs of Old Redwood Highway/Arata Lane and on the south leg of Los 
Amigos Road/Arata Lane. 

As identified in the Windsor Bicycle and Pedestrian Master Plan, additional pedestrian crossings are planned in the 
future at the intersections of Old Redwood Highway/Starr Road and Los Amigos Road-US 101 North Off-
Ramp/Arata Lane, as well as rapid rectangular flashing beacons (RRFB) at Los Amigos Road/Arata Lane. 

Pedestrian Safety  

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue for pedestrians. During the five-year study period of January 1, 2018, through December 31, 2022, there were 
no reported collisions involving pedestrians at the study intersections. 

Project Impact on Pedestrian Facilities 

Given the location of the site in northern Windsor adjacent to the urban growth boundary along with a lack of 
major pedestrian attractors in the vicinity, pedestrian trips are expected to be primarily related to recreation, 
transit, and schools in surrounding neighborhood including Brooks Elementary School and Windsor Middle 
School. Some pedestrian travel to shopping may also occur if neighborhood commercial uses are ultimately built 
in the future near the project’s southwestern corner, as envisioned in the Town’s General Plan. Sidewalks should 
be provided along all project streets within the site and should include connections to the surrounding network. 

Based on review of the site plan, sidewalks would be constructed along the project’s frontage of the Los Amigos 
Road extension and along the project frontage on Arata Lane. Additional sidewalks on the Los Amigos Road 
extension beyond those to be constructed by the project would be built by other developments in the future, 
including along the west side of the extension and along the east side of the road to the north of A Street; these 
sidewalks would primarily serve residents of future development and are not necessary in the near-term to 
establish a continuous pedestrian network for the Quail Acres 1 project. All internal project roadways would 
include sidewalks on both sides of the street, except for the streets on the project’s northern and eastern 
boundaries, where an off-street pathway would be provided on the side of the street opposite homes. The Quail 
Acres site plan depicts a crosswalk with a rapid rectangular flashing beacon (RRFB) system on the eastern leg of 
the proposed minor street connection of B Street to Arata Lane near the eastern project boundary, approximately 
500 feet from the intersection at Arata Lane/Los Amigos Road. This proposed crosswalk would be on an 
uncontrolled leg of the intersection and may attract recreational pedestrian demand given its linkage between 
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neighborhoods and the proposed linear park at the Quail Acres 1 project, as well as school-related demand 
generated by the Quail Acres project associated with Brooks Elementary School and Windsor Middle School. Given 
the anticipated demand and need to provide effective pedestrian connectivity between the project and nearby 
schools, the RRFB crossing should be installed with Phase 1 of the Quail Acres project. 

With the proposed pedestrian improvements to be constructed by the project, effective pedestrian connectivity 
to the surrounding sidewalk network would be established, except for areas to the west of the Arata Lane/Los 
Amigos Road intersection. Adding an approximately 300-foot-long sidewalk or path on the north side of Arata 
Lane between the Los Amigos Road intersection and Newsong Church would fill this sidewalk gap, addressing the 
lack of pedestrian connectivity to the west, including access to the nearest Sonoma County Transit bus stop. If the 
Town determines that other development projects are unlikely to complete this sidewalk gap prior to Quail Acres 
being occupied, the Quail Acres project should be responsible for constructing the sidewalk or an interim all-
weather path along this segment as part of Phase 1. Requiring the project to fill this sidewalk gap is consistent 
with Policy M-2.10 in the Town of Windsor 2040 General Plan, which calls for the Town to ensure that development 
projects provide connections to the nearest existing bikeways, pedestrian ways, and public transit facilities. 

To the south of Arata Lane, continuous sidewalks exist on the east side of Los Amigos Road all the way to existing 
shopping areas on Lakewood Drive. With the proposed pedestrian crossing on Arata Lane at the eastern project 
boundary, continuous pedestrian linkages to Brooks Elementary School and Windsor Middle School would also 
exist. The surrounding pedestrian network is also anticipated to expand, including filling of gaps, as future 
development occurs in northern Windsor. 

Finding – The project would have effective linkages to the surrounding pedestrian network including schools, 
recreation areas, and shopping areas during all phases of development, except for areas to the west of the project 
along Arata Road where an existing 300-foot gap in sidewalk connectivity exists. 

Recommendation – The pedestrian crossing with RRFB at the Arata Lane/B Street intersection should be 
constructed with Phase 1 of the Quail Acres project. 

Recommendation – If pending development project(s) are not anticipated to fill the 300-foot sidewalk gap on 
the north side of Arata Lane to the west of Los Amigos Road prior to Quail Acres being occupied, the Quail Acres 
project should be responsible for constructing the sidewalk or an interim all-weather path along this segment as 
part of Phase 1.�  
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Bicycle Facilities 

The Highway Design Manual, Caltrans, 2019, classifies bikeways into four categories: 

•� Class I Multi-Use Path – a completely separated right-of-way for the exclusive use of bicycles and 
pedestrians with cross flows of motorized traffic minimized. 

•� Class II Bike Lane – a striped and signed lane for one-way bike travel on a street or highway. 
•� Class III Bike Route – signing only for shared use with motor vehicles within the same travel lane on a 

street or highway. 
•� Class IV Bikeway – also known as a separated bikeway, a Class IV Bikeway is for the exclusive use of 

bicycles and includes a separation between the bikeway and the motor vehicle traffic lane. The separation 
may include, but is not limited to, grade separation, striping with flexible posts, inflexible physical barriers, 
or on-street parking. 

Existing and proposed bicycle facilities within one-half mile of the proposed project site, as contained in the 
Windsor Bicycle and Pedestrian Master Plan, were reviewed. 

Existing and Planned Bicycle Facilities 

In the project area Class II bike lanes exist on Arata Lane between Old Redwood Highway and Foothill Drive and 
on Los Amigos Road between Arata Lane and Lakewood Drive. According to the Windsor Bicycle and Pedestrian 
Master Plan, a bicycle route is planned along Camelot Drive between Arata Lane and Jane Drive. Bicyclists ride in 
the roadway and/or on sidewalks along all other streets within the project study area. Table 1 summarizes the 
existing and planned bicycle facilities in the project vicinity, as contained in the Windsor Bicycle and Pedestrian 
Master Plan. 

Table 1 – Bicycle Facility Summary 

Status 
Location 

Class Length 
(miles) 

Begin Point End Point 

Existing     

Arata Ln II 1.57 Old Redwood Hwy Foothill Dr 

Los Amigos Rd II 1.30 Arata Ln Lakewood Dr 

Planned     

Camelot Dr III 0.33 Arata Ln Jane Dr 

Source: Windsor Bicycle and Pedestrian Master Plan, Sonoma County Transportation Authority, 2014 

As of Winter 2024, the Town Windsor is in the process of updating the Bicycle and Pedestrian Master Plan. Draft 
projects in the updated plan for the project area include replacing the existing Class II bike lanes on Arata Lane 
(Old Redwood Highway to Brooks Road North) and Los Amigos Road (Arata Lane to Brooks Road South) with Class 
IV protected bike lanes. The Los Amigos Road extension is planned to include buffered bike lanes between Arata 
Lane and the Town limits. 

Bicyclist Safety   

Collision records for the study area were reviewed to determine if there had been any bicyclist-involved crashes. 
During the five-year study period there were no collisions involving a bicyclist at the study intersections.  
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Project Impact on Bicycle Facilities 

Based on the site plan, Class II bicycle facilities would be included along the project frontage of Arata Lane, 
consistent with the Town’s existing bicycle plan. Because the Town is in the process of updating the plan and may 
reclassify this segment of Arata Lane to include Class IV protected bike lanes, the Quail Acres development team 
should coordinate with Staff to ensure that frontage improvement plans for Arata Lane accommodate the bike 
facilities that are ultimately adopted in the Town’s bicycle plan update. 

The proposed project would include Class II buffered bicycle lanes on the entirety of the Los Amigos Road 
extension, consistent with guidance provided by the Town of Windsor.  

To access destinations such as the Town Green and the Windsor Sonoma-Marin Rail Transit (SMART) Station from 
the project site, bicyclists would use existing and planned bicycle facilities along Arata Lane and Old Redwood 
Highway. These bicycle facilities, including bicycle lanes on Arata Lane, together with shared use of minor streets 
including those constructed within the development, would effectively link the Quail Acres project to the 
surrounding bicycle network. 

Finding – Bicycle facilities serving the project site would effectively link to the surrounding bicycle network during 
all development phases. 

Recommendation – Prior to preparing improvement plans for the project’s Arata Lane frontage, the Quail Acres 
development team should collaborate with the Town to confirm that bike facilities are consistent with those 
ultimately identified in the Town’s updated bicycle plan. 

�  
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Transit Facilities 

Existing transit facilities and routes serviced within one-half mile walking distance from the proposed project site 
were reviewed. 

Existing Transit Facilities 

Sonoma County Transit 

Sonoma County Transit (SCT) provides regional fixed route bus service in Sonoma County. Transit stops for Routes 
60 and 66 are within a half mile of the project site. Route 60 runs between Cloverdale City Hall and the Santa Rosa 
Transit Mall, operating from 6:00 a.m. to 9:40 p.m. on weekdays and 6:45 a.m. to 9:40 p.m. on weekends with 
headways of 35 minutes to two hours. Route 66 runs from the Shiloh Center to the Windsor Transit Depot from 
7:45 a.m. to 5:30 p.m. with headways of 45 minutes to one-and-a-half hours Monday through Saturday. 

The two SCT routes and stops in the vicinity of the project area are shown in Plate 2. 

 

 

 
Route 60  Route 66 (Windsor Shuttle) 

Plate 2  Sonoma County Transit Routes Near Project Site 
Source: https://sctransit.com/maps-schedules/ 

Two bicycles can be carried on most SCT buses. Bike rack space is on a first-come, first-served basis. Additional 
bicycles are allowed on SCT buses at the discretion of the driver. 

Dial-a-ride, also known as paratransit, or door-to-door service, is available for those who are unable to 
independently use the transit system due to a physical or mental disability. SCT Paratransit is designed to serve 
the needs of individuals with disabilities within the Town of Windsor and the greater Sonoma County area. 

Windsor Unified School District 

The Windsor Unified School District operates school bus service throughout the Town. The nearest WUSD bus stop 
to the project site is approximately one-quarter mile to the south at Los Amigos Road/Pollard Court. 

Project Impact on Transit 

Existing public transit routes and school bus routes are adequate to accommodate project-generated transit trips. 
The nearest bus stop served by Sonoma County Transit is located on the north side of Arata Lane near Newsong 
Church. The bus stop is served by Route 66 which provides local loop service throughout the Town of Windsor in 
a counterclockwise direction. As previously identified in the assessment of pedestrian facilities, a continuous 
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sidewalk or path should be provided on the north side of Arata Lane between Newsong Church and Los Amigos 
Road, filling the existing sidewalk gap that is approximately 300-feet long. Once this gap is filled, continuous 
pedestrian facilities would link the project to the existing Sonoma County Transit bus stop. 

Upon completion of internal streets, the Los Amigos Road extension, and intersection improvements at the 
intersection of Los Amigos Road/Arata Lane, continuous pedestrian facilities would exist between Quail Acres and 
the Windsor Unified School District bus stop at Los Amigos Road/Pollard Court. This school bus stop is located 
within one-half mile of most of the proposed project’s residential units, though units in the northernmost project 
area would be beyond one-half mile walking distance. In the future as residential units in the project become 
occupied, it would be appropriate for the Quail Acres development team to coordinate with WUSD to establish a 
school bus stop within the project area. 

Finding – Transit facilities serving the project site are generally adequate and compliant with Town policy. 

Finding – Transit access would be improved upon the completion of continuous sidewalk from the project site to 
the nearest Sonoma County Transit bus stop. 

Recommendation – As identified in the assessment of pedestrian facilities, the project should be responsible for 
filling the 300-foot sidewalk gap on the north side of Arata Lane to the west of Los Amigos Road if this gap has not 
yet been filled by other pending development projects prior to occupancy of Quail Acres Phase 1. 

Recommendation – The development team should request that the WUSD consider initiating a route to serve 
the Quail Acres project site once occupied.�  
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Vehicle Miles Traveled 

The potential for the project to conflict or be inconsistent with CEQA Guidelines § 15064.3, subdivision (b) was 
evaluated based the project’s anticipated Vehicle Miles Traveled (VMT). 

Significance Threshold 

The Town of Windsor passed a resolution in April 2023 adopting a VMT policy that identifies significance 
thresholds and screening criteria for CEQA environmental review. Residential development projects are assessed 
using a home-based VMT per capita metric, with VMT significance thresholds set at a level of 15 percent below 
the existing countywide average. The Sonoma County Transportation Authority (SCTA) operates and maintains 
the regional travel demand model that produces VMT estimates. The VMT data applied in this analysis were 
obtained from the SCTM19 model version released in December 2021, which is the most currently-available model 
available from SCTA. 

Based on output from the SCTA model, the existing residential VMT per capita in the County of Sonoma is 16.60 
miles. VMT significance thresholds are set at 15 percent below this level, or 14.11 miles. Accordingly, the applied 
VMT significance threshold applied to the project is as follows. 

•� The project would have a potentially significant impact on VMT if its projected residential VMT per Capita 
exceeds 14.11 miles. 

The proposed project would also include a park, and the alternative project would include space for a potential 
future school that would be constructed by the Windsor Unified School District. The Town’s VMT policy includes 
screening criteria for projects that may be presumed to have a less-than-significant VMT impact; parks are included 
in the local-serving community facilities category so are not subject to further VMT analysis. The potential future 
school would be constructed by WUSD in the future rather than constructed as part of the project. As such, the 
potential school would be subject to VMT analysis if and when the WUSD chooses to proceed with its 
implementation. The potential effects of a future school on the Quail Acres project’s residential VMT are 
considered qualitatively in this analysis. 

VMT Screening 

As noted above, the Town’s VMT policy includes provisions allowing certain projects to be “screened” from 
needing to complete VMT analyses. This screening applies to specified land use and transportation projects that 
the Town has found would result in less-than-significant VMT impacts. Following is an assessment of the project’s 
likelihood of qualifying for one or more of the screening criteria that pertain to residential development projects. 

Small Project 

The small project screening criteria applies to residential development projects consisting of 23 or fewer units. 
The proposed project is considerably larger and would not qualify for this screening parameter. 

Map-Based Screening 

Areas identified on the Town’s Residential VMT Screening Map are considered to be low-VMT areas that qualify 
for screening. The project is not located in a designated low-VMT area so would not qualify for this screening 
parameter. 
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Transit Screening 

Projects that are located within one-half mile of the downtown SMART station and meet certain criteria qualify for 
VMT screening. The project is located just over a mile from the SMART station so would not qualify for this 
screening parameter. 

Affordable Residential Development 

Residential development that is 100 percent deed-restricted affordable housing qualifies for VMT screening. The 
project includes some affordable housing but is predominantly market rate, so would not qualify for this screening 
parameter. 

Residential Multiple-Criteria Screening 

Residential projects that meet all four of the following criteria may be screened from VMT analysis: 

•� Within one-half mile of a Neighborhood Center/Mixed Use (NCMU) land use designated property; 
•� Within one-half mile of an existing or designated school site as confirmed in writing by WUSD; 
•� Within one-half mile of a park; 
•� Within one mile of a Sonoma County Transit stop, with a pedestrian connection, running at least six days 

per week and average service intervals not exceeding 60 minutes. 

The project would satisfy three of the four criteria. The criteria pertaining to the project being within one-half mile 
of an existing or designated school site would not currently apply, since it is understood that WUSD has not 
formally designated a site for a future school in the project area and cannot provide such confirmation at this time. 
Accordingly, the project would not qualify for this screening parameter. 

VMT Screening Conclusion 

The project would not qualify for small project, map-based, transit, or affordable development screening criteria 
specified by the Town. The project would meet three of the Town's four criteria for residential multiple-criteria 
screening given its proximity to parks, transit stops, and neighborhood commercial designated land, but would 
not meet the fourth parameter related to school proximity. As such, the project does not qualify for VMT screening. 

Finding – The residential component of the project would not qualify for any of the VMT screening parameters 
identified by the Town of Windsor. 

Project VMT Assessment 

No Project and Unadjusted Project VMT 

The SCTA model includes traffic analysis zones (TAZ) covering geographic areas throughout Sonoma County. The 
project site is located within TAZ 876, which currently has a baseline “no project” VMT per capita of 16.52 miles. 
Because the TAZ currently has limited rural residential uses, a custom run of the SCTA model was performed, 
adding the project’s residential units to the TAZ to provide a refined estimate of the projected per capita VMT 
generated by residential uses in this area of Windsor. With these refinements, the projected residential VMT for 
the TAZ as output by the custom SCTA model run is 14.30 VMT per capita. 

Adjusted Project VMT 

Consideration was given to whether adjustments to the baseline per-capita VMT estimates produced by the SCTA 
model are warranted to reflect the project’s overall density, inclusion of affordable housing, school proximity, and 
provision of offsite improvements to non-auto travel. SCTA has developed and made available a VMT Reduction 
Tool to assist in making project-specific VMT adjustments as well as quantify VMT mitigation measures. 
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Residential Density 

The overall residential density associated with the project would vary depending on whether a school would or 
would not be included, though would be no greater than 6.0 units per acre. The SCTA VMT Reduction Tool 
indicates that average residential densities generally need to exceed 9.1 units per acre to effectively reduce per 
capita VMT. Since the proposed project’s residential density would fall well below this level, no density-related 
adjustments to VMT per capita have been made. 

Provision of Affordable Housing 

With respect to affordable housing, the project would designate 15 of the 46 total attached residential units as 
deed-restricted affordable units for low-income households. Affordable housing has been shown to produce 
lower per capita VMT than market rate housing; the level of reduction is based on the percentage of a project’s 
overall units that are affordable. Based on output from the SCTA VMT Reduction Tool, the estimated reduction in 
the Quail Acres 1 projects’ residential per capita VMT due to provision of affordable units is 1.4 percent without a 
school and 1.8 percent with a school (while the school option would result in fewer residential units, the 
percentage of total units that are affordable would be higher, leading to a greater reduction in per capita VMT). It 
is noted that the project would designate an additional 15 attached residential units at the moderate income level; 
for VMT purposes, no deductions are applied to these moderate-income units per the methodology contained in 
the SCTA VMT Reduction Tool. 

Effect of School 

The effect that a school within the Quail Acres 1 project area would have on the amount of VMT generated by the 
project’s residents was considered. Assuming a traditional model wherein a school’s student population is 
comprised of residents in surrounding neighborhoods, the presence of a school could result in meaningful 
reductions in residential VMT, since many students would be able to walk or bike to school and those vehicle-
based school trips that do occur would be short in length. WUSD’s current operational model differs, however, 
from this traditional neighborhood school-oriented approach; schools are grouped by grades and students may 
or may not attend the school that is closest to their home. Further, the type of school that WUSD would potentially 
construct within the project area as well as its effects on operations at other WUSD schools is unknown. For these 
reasons, applying reductions to the Quail Acres 1 project’s VMT to reflect school proximity would be considered 
speculative, and has therefore not been included in the analysis. 

Pedestrian and Bicycle Network Improvements 

In some cases, a project’s VMT may be reduced by making off-site improvements to the pedestrian and bicycle 
networks, particularly where gaps in these networks are filled in a manner that would have a meaningful effect on 
whether residents walk or drive. With respect to offsite pedestrian and bicycle improvements, the project would 
construct a new pedestrian crossing including rapid rectangular flashing beacons on Arata Lane near the site’s 
eastern edge. This would be considered an enhanced pedestrian crossing and would effectively link the project’s 
linear park to the existing neighborhoods south of Arata Lane, as well as provide another non-auto connection 
between Quail Acres 1 and areas to the south. 

In considering the effectiveness of such improvements, the proximity of nearby pedestrian and bicycle “attractors” 
must be considered. Shifting resident travel modes from automobiles to walking and biking can be difficult in 
suburban contexts like the Quail Acres 1 project area given the lack of nearby attractors (such as shopping and 
employment centers) and location on the urban edge. While the proposed enhanced pedestrian crossing on Arata 
Lane would establish an effective non-auto connection between the project site and southern neighborhoods, 
based on research as well as the methodologies contained in the SCTA VMT Reduction Tool, it would likely have a 
negligible effect on measurably altering the amount or distance of auto travel generated by residents on a typical 
day. For this reason, no deductions to the unadjusted project VMT to account for offsite non-auto improvements 
were taken. 

It should be noted that pedestrian and bicycle amenities within the project site are provided by the project and 
would be required by the Town regardless of the development proposal. These facilities are, however, considered 
standard improvements that, while very important, do not reduce the project’s overall VMT below levels exhibited 
by similar types of development in Windsor. 
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Project VMT Findings 

Upon applying adjustments to reflect provision of onsite deed-restricted affordable housing, the project is 
anticipated to generate 14.10 VMT per capita without a school and 14.04 VMT per capita with a school. Both values 
would be below the applicable significance threshold of 14.11 VMT per capita. Accordingly, the proposed Quail 
Acres 1 project would be considered to have a less than significant impact on VMT. A summary of the VMT findings 
is shown in Table 2. 

Table 2– Vehicle Miles Traveled Analysis Summary 

Quail Acres 1 
Land Use Option 

Countywide VMT per Capita Project VMT per Capita 

Average Threshold Unadjusted Adjusted Threshold Met? 

Without School – 301 units 
16.60 14.11 14.30 

14.10 Yes 

With School – 236 units 14.04 Yes 

 Notes: VMT is measured in VMT per Capita, or the number of daily miles driven per resident; Threshold is the applicable 
VMT significance threshold of 15 percent below the existing countywide average; Adjusted values reflect effects of 
providing onsite affordable housing 

Finding – The project would be expected to result in a less-than-significant VMT impact. 

Transportation VMT Assessment 

In addition to assessment of VMT associated with development projects, the Town’s VMT policy requires 
consideration of the VMT associated with transportation projects such as the realignment and extension of Los 
Amigos Road to be implemented by the project. The intent of analyzing transportation VMT is to determine if the 
project would result in induced vehicle travel, which is typically associated with projects that increase roadway 
capacity in a manner that encourages people to drive more (because of factors including shorter driving times, or 
improved ease of driving compared to using other modes of travel). Induced travel consists of driving that 
otherwise would not have occurred without the transportation project. 

The Town’s VMT policy includes screening provisions for projects that result in new roadway capacity on local or 
collector streets, provided the project also substantially improves conditions for non-auto modes. The Los Amigos 
Road extension would be a 2-Lane Crosstown Street that functions as a collector, serving as a connection between 
local residential streets in northern Windsor (including those in the proposed project) to Arata Lane. The roadway 
would include new on-street bicycle lanes and sidewalks that would be separated from moving traffic by 
landscape strips and on-street parking. The Los Amigos Road extension would also be a realignment of an existing 
street rather than an entirely new street and would continue to include one travel lane in each direction, as does 
the current Los Amigos Road segment that would be abandoned. This segment of Los Amigos Road also crosses 
Windsor’s Urban Growth Boundary (UGB) just beyond the Quail Acres 1 site, limiting the amount of existing and 
future development in unincorporated areas that the roadway could reasonably serve in the future. With limited 
development potential beyond the UGB, any roadway capacity increases associated with the roadway extension 
and realignment would be unlikely to induce vehicle travel. 

Because the Los Amigos Road extension and realignment would function primarily as a collector street serving 
the Quail Acres 1 project and adjacent parcels and would have little potential to induce vehicle travel beyond the 
Town’s UGB, it would be expected to have a less-than-significant impact on transportation VMT. 

Finding – The extension and realignment of Los Amigos Road would be expected to result in a less-than-
significant transportation VMT impact.�  
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Vehicular Traffic Facilities 

Setting 

While the operation of local intersections is no longer evaluated for purposes of determining potential impacts 
under CEQA, an analysis of the potential effects on operation was performed to determine consistency with the 
Town’s adopted General Plan policies. 

The Town of Windsor 2040 General Plan, adopted in April 2018, contains the following policies applicable to the 
operational analysis. 

Policy M-3.16 – Level of Service Application. The Town shall maintain level of service standards that 
define the minimum acceptable operating characteristics for intersections and streets. A level of service D (LOS 
D) is defined as the minimum acceptable level of congestion during the weekday morning and evening peak 
periods for high-volume facilities such as freeways, crosstown streets, and signalized or all-way stop-controlled 
intersections. This standard should apply at all these locations except the following intersections, which are 
regional gateways to the Town’s commercial and civic areas, and where a Level of Service E is tolerated by the 
Town and considered acceptable: 

•� Old Redwood Highway/US 101 Northbound off ramp/Lakewood Drive 
•� Old Redwood Highway/US 101 Southbound ramps 
•� Old Redwood Highway/Conde Lane/Windsor River Road 

At side-street stop-controlled unsignalized intersections, levels of service shall be determined for both 
controlled movements and for the overall intersection. Controlled movements operating at LOS E or LOS F are 
allowable if: 1) the intersection is projected to operate at LOS C or better overall, and 2) the projected traffic 
volume on the controlled movement is 30 vehicles or less per hour on approaches with single lanes, or on 
multilane approaches, 30 vehicles or less per hour per lane. If an intersection is operating at LOS E or F without 
project-generated traffic added, the project’s impact shall be considered less-than-significant if it does not 
cause operation to fall from LOS E to LOS F and it increases average delay for the intersection as a whole by 5 
seconds or less. Level of service standards shall not apply to minor intersections comprised of only local streets.  

A description of the Level of Service methodology applied in the analysis is provided in Appendix A. 

Study Area and Periods 

The study area consists of the following intersections: 

1.� Old Redwood Highway/US 101 South Ramps 
2.� Old Redwood Highway/Starr Road 
3.� Old Redwood Highway/Arata Lane 
4.� Los Amigos Road-US 101 North Off-Ramp/Arata Lane (existing configuration), Los Amigos Road/US 101 North 

Ramps (future configuration) 
5.� Los Amigos Road/Arata Lane 

The Town’s General Plan identified the intersection of Los Amigos Road-US 101 North Off-Ramp/Arata Lane as an 
area for improvement to accommodate projected year 2040 traffic volumes. The planned improvements include 
completing a new northbound on-ramp to US 101 from Arata Lane, including re-routing Los Amigos Road north 
of Arata Lane to connect through the proposed Quail Acres 1 project site to the existing segment of Los Amigos 
Road to the south. The Quail Acres 1 project would construct the full width of Los Amigos Road from Arata Lane 
to the north limit of the project absent a sidewalk on the non-project side of the road. The sidewalk on the non-
project side of Los Amigos Road would be constructed with development of those parcels. The Quail Acres 1 
project would continue to construct an improved, but reduced, section of Los Amigos Road from the north limit 
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of the project to where it ties into the existing Los Amigos Road alignment to the north. The reduced section would 
include two travel lanes and six-foot bike lanes with three-foot striped bike buffers. 

Operating conditions during the a.m. and p.m. peak periods were evaluated to capture the highest potential 
effects due to the proposed project as well as the highest volumes on the local transportation network. The 
morning peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the home to work or school 
commute, while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and typically reflects the highest level of 
congestion during the homeward bound commute. 

Study Intersections 

Old Redwood Highway/US 101 South Ramps is a signalized four-legged intersection with protected left-turn 
phasing on the northbound and southbound approaches of Old Redwood Highway, and split phasing on the 
eastbound and westbound approaches. The northbound approach includes a right-turn overlap phase. The 
westbound approach is comprised of the US 101 southbound ramps. A crosswalk is provided on the west leg. 
Bicycle lanes are present along Old Redwood Highway in the southbound direction. 

Old Redwood Highway/Starr Road is a signalized tee intersection with protected left-turn phasing on the 
northbound approach of Old Redwood Highway. Bicycle lanes are present on all intersection approaches. 
Sidewalks are present only on the southwest intersection corner and the intersection includes no crosswalks. 

Old Redwood Highway/Arata Lane is a signalized four-legged intersection with protected left-turn phasing on 
the northbound and southbound approaches of Old Redwood Highway. The eastbound and westbound 
approaches operate with split phasing, with the western leg being a private street to a small cluster of residences. 
A right-turn overlap phase exists on the westbound approach. Sidewalks are present on the northeast and 
southeast intersection corners, and crosswalks are marked on the north and east legs. Bicycle lanes are present on 
all approaches. 

Los Amigos Road-US 101 North Off-Ramp/Arata Lane is a signalized four-legged intersection with split phasing 
on the northbound approach of US 101 North Off-Ramp and the southbound approach of Los Amigos Road. 
Sidewalks are present on the west leg of the intersection, and bicycle lanes are present on the east and west 
approaches. The intersection includes no crosswalks.  

US 101 North Ramps/Arata Lane is a future planned intersection at the location of the existing intersection of 
Los Amigos Road-US 101 North Off-Ramp/Arata Lane. The north leg of the intersection would be a new 
northbound on-ramp to US 101 

Los Amigos Road/Arata Lane is an unsignalized intersection that is stop-controlled on the northbound 
approach. Left-turn lanes are provided on the westbound and northbound approaches. There is a two-way left-
turn lane on the west leg. Bicycle lanes are present on all approaches. Sidewalks are present only on the south leg 
of the intersection, and the intersection includes no crosswalks. 

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 2. 

�  
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Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue. Collision rates were calculated based on records available from the California Highway Patrol as published 
in their Statewide Integrated Traffic Records System (SWITRS) reports. The most current five-year period available 
is January 1, 2018, through December 31, 2022. 

As presented in Table 3, the calculated collision rates for the study intersections were compared to average 
collision rates for similar facilities statewide, as indicated in 2021 Crash Data on California State Highways, California 
Department of Transportation (Caltrans). These average rates statewide are for intersections in the same 
environment (urban, suburban, or rural), with the same number of approaches (three or four), and the same 
controls (all-way stop, two-way stop, or traffic signal). Only the intersection of Los Amigos Road/Arata Lane had a 
calculated collision rate above the statewide average, so this location was reviewed further. The collision rate 
calculations are provided in Appendix B. 

Table 3 – Collision Rates for the Study Intersections 

Study Intersection Number of 
Collisions 

(2015-2020) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. ORH/US 101 Southbound Ramps 1 0.04 0.33 

2. ORH/Starr Rd 4 0.10 0.33 

3. ORH/Arata Ln 3 0.08 0.33 

4. US 101 North Ramp/Arata Ln 5 0.17 0.33 

5. Los Amigos Rd/Arata Ln 3 0.13 0.11 

Note: c/mve = collisions per million vehicles entering; ORH = Old Redwood Highway; Bold = above statewide average 
collision rate for similar intersections 

The three collisions that occurred at the intersection of Los Amigos Road/Arata Lane included one involving a hit 
object, one head-on, and one broadside. These collisions were caused by driving under the influence, improper 
turning, and auto right-of-way violations, respectively. Since the types of collisions, time of collision, and causes 
are varied and the rate is only slightly above average, no clear pattern of driver behavior or pre-existing safety 
condition(s) have been identified. It is noted that the installation of a roundabout at the intersection as being 
considered by the Town would be expected to reduce the collision rate and significantly reduce the potential for 
severe collision types such as head-ons to occur. 

Existing Intersection Operation 

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes 
during the a.m. and p.m. peak periods. This condition does not include project-generated traffic volumes. Volume 
data was collected in September 2023. 

Under Existing Conditions, all study intersections operate at acceptable Levels of Service during both peak hours 
except for the stop-controlled approach at Los Amigos Road/Arata Lane during the a.m. peak hour. While this 
intersection is operating acceptably overall at LOS A, because the northbound approach is operating below LOS 
D during the a.m. peak period and serves more than 30 vehicles per lane, according to the Town’s guidelines, this 
is unacceptable and therefore warrants additional considerations when evaluating project impacts. The existing 
traffic volumes are shown in Figure 3. A summary of the intersection Level of Service calculations is contained in 
Table 4, and copies are provided in Appendix C. �  
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Table 4 – Existing Peak Hour Intersection Levels of Service 

Study Intersection AM Peak PM Peak 

Approach Delay LOS Delay LOS 

1. Old Redwood Hwy/US 101 South Ramps 16.6 B 19.1 B 

2. Old Redwood Hwy/Starr Rd 17.4 B 10.5 B 

3. Old Redwood Hwy/Arata Ln 18.7 B 12.1 B 

4. Los Amigos Rd-US 101 North Off-Ramp/Arata Ln 8.6 A 8.8 A 

5. Los Amigos Rd/Arata Ln 6.2 A 1.9 A 

Northbound (Los Amigos Rd) Approach 61.8 F 19.8 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way 
stop-controlled intersections are indicated in italics; Bold text = unacceptable operation 

Future Intersection Operation 

Future a.m. and p.m. peak hour volume projections were developed using the SCTA travel demand model. The 
SCTA model’s forecast year land use inventory reflects continued buildout of General Plans throughout the County 
through the year 2040, including the land that would be occupied by the Quail Acres 1 project. The project-specific 
traffic volumes were removed from the SCTA model’s projections to establish future traffic projections that are 
reflective of conditions without the Quail Acres 1 project. There are also two important roadway network 
modifications planned by the Town of Windsor that will affect future traffic volumes. 

•� Realignment of the northern segment of Los Amigos Road to the west, along the southwestern edge of 
the Quail Acres site, creating a new northern fourth leg at the existing Arata Lane/Los Amigos Road 
intersection (study intersection 5). 

•� Completion of a new northbound onramp to US 101, with the new onramp forming the north leg of the 
existing Arata Lane/US 101 North Offramp intersection. The current northern leg of the intersection, 
which is the northern segment of Los Amigos Road, would be eliminated as part of the realignment 
described in the prior bullet. 

The Town’s General Plan and Traffic Impact Fee identify future roadway improvements on the following streets in 
the study area. 

•� Widen Old Redwood Highway between the US 101 South Ramps and Arata Lane to five lanes. 
•� Widen Arata Lane between Old Redwood Highway and the southern segment of Los Amigos Road to five 

lanes, including replacement of the US 101 freeway overpasses to accommodate the additional lanes. 
•� Add a second northbound left-turn lane on northbound Old Redwood Highway at Starr Road and widen 

the segment of Starr Road near the intersection to include two accepting lanes. 

To present a conservative analysis, the future traffic analysis by default does not include the above three roadway 
widenings and associated improvements. Instead, conditions without improvements are first presented, followed 
by conditions with potential modifications that would result in acceptable operation. Any such modifications 
identified in this traffic analysis are within the scope of those assumed in the General Plan and Traffic Impact Fee. 

Finally, for all projected future intersection turning movements, a minimum annual growth rate of 0.5-percent was 
assumed even if the SCTA model predicts lower growth. This is a common technique used to ensure that future 
projections are conservative and to account for typical daily fluctuations in traffic volumes. 

Under the anticipated Future volumes, the study intersection at Arata Lane/US 101 North Ramps would be 
expected to operate unacceptably at LOS E during both peak hours. Adding an eastbound left-turn lane with 
protected left-turn phase, which would also require widening of the US 101 underpass as identified in the Traffic 
Impact Fee, would result in acceptable LOS C operation. The Los Amigos Road/Arata Lane intersection would be 
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expected to operate at LOS F during both peak hours. With signalization or implementation of a single-lane 
roundabout, operation would be improved to LOS B during both peak hours. Operating conditions are 
summarized in Table 5, and future volumes are shown in Figure 4. 

Table 5 – Future Peak Hour Intersection Levels of Service 

Study Intersection AM Peak PM Peak 

Approach Delay LOS Delay LOS 

1. Old Redwood Hwy/US 101 South Ramps 19.2 B 27.4 C 

2. Old Redwood Hwy/Starr Rd 38.9 D 40.9 D 

3. Old Redwood Hwy/Arata Ln 41.3 D 40.6 D 

4. US 101 North Ramps/Arata Ln 61.9 E 78.0 E 

Added Eastbound Left-Turn Lane1 23.4 C 21.9 C 

5. Los Amigos Rd/Arata Ln ** F ** F 

Northbound (Los Amigos Rd) Approach ** F ** F 

Southbound (Los Amigos Rd) Approach ** F ** F 

Signalized2 18.6 B 19.8 B 

Single-Lane Roundabout 10.4 B 11.9 B 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way 
stop-controlled intersections are indicated in italics; Bold text = unacceptable operation; Shaded cells = 
conditions with improvements;  

1 includes widening of US 101 underpass  
2 includes right-turn pocket with overlap phase on southbound approach 

Project Effect on Intersection Operation 

Quail Acres 1 Project Trip Generation 

The anticipated trip generation for the proposed project was estimated using standard rates published by the 
Institute of Transportation Engineers (ITE) in Trip Generation Manual, 11th Edition, 2021, for “Single Family Detached 
Housing” (ITE LU 210). Duplex units were assessed using “Single Family Attached Housing” (ITE LU 215) trip 
generation rates. For the alternative project with a 500-student school site, rates for the “Elementary School” (ITE 
LU 520) were chosen; note that Windsor Unified School District has determined neither the likelihood of a school 
being built nor the type of school, so elementary school rates were conservatively chosen since they result in the 
greatest number of trips. 

The project site plan identifies lots that could accommodate optional accessory dwelling units (ADU) either in rear 
yards or over the home’s detached garage. The number of ADUs that will ultimately be built is unknown. The 
potential for an ADU to generate more traffic than the single-family home it would accompany is also dependent 
on how it is used; second units that are used by members of the same household as the primary house (such as 
an elderly parent), as a home office, or as guest quarters would generate little to no more traffic than the primary 
house, whereas ADUs rented as a separate household would. For the purposes of the traffic analysis, it was 
assumed that 25 percent of the lots that could accommodate an ADU would include such a unit and function as a 
household separate from the primary unit. 

The Trip Generation Manual does not contain rates for accessory dwelling units; since units occupied by separate 
households than the primary residence would function similarly to an apartment, albeit at lower household 
occupancies, rates for multi-family housing were applied. Based on census data obtained from the 2021 American 
Housing Survey, residential units of less than 500 square feet on average house 1.28 persons per unit, while 
residences ranging from 500 to 749 square feet have an average of 1.34 persons per unit. For the purposes of this 
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analysis, ADU trip generation was assessed using person-based ITE rates, conservatively assuming an average 
occupancy of 1.5 persons per ADU. For the proposed project’s 217 potential parcels that could accommodate 98 
ADUs and 119 JADUs, 54 are assumed to be built and occupied by separate households, with a total of 81 residents. 
For the alternative project with a potential school site, the 169 potential parcels that could accommodate ADUs 
are assumed to result in 42 added households with 63 residents. 

As shown in Table 6, the proposed Quail Acres 1 project is expected to generate an average of 2,951 trips per day, 
including 218 trips during the a.m. peak hour and 289 during the p.m. peak hour. The alternative project with the 
school would be expected to generate an average of 3,425 trips per day, including 538 trips during the a.m. peak 
hour and 303 during the p.m. peak hour.  

Table 6 – Quail Acres 1 Project Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

Rate Trips Rate Trips In Out Rate Trips In Out 

Proposed Quail Acres 1 Project 

Single Family 
Detached Housing 

255 du 9.43 2,405 0.70 179 45 134 0.94 240 151 89 

Single Family Attached 
Housing 

46 du 7.20 331 0.48 22 6 16 0.57 26 15 11 

Potential Accessory and 
Junior Accessory Units1 

81 
residents 

.  215 0.21 17 5 12 0.28 23 15 8 

Proposed Project Total 2,951 218 56 162 289 181 108 

Alternative Project with School 

Single Family 
Detached Housing 

190 du 9.43 1,792 0.70 133 33 100 0.94 179 113 66 

Single Family Attached 
Housing 

46 du 7.20 331 0.48 22 6 16 0.57 26 15 11 

Potential Accessory and 
Junior Accessory Units1 

63 
residents 

 167 0.21 13 4 9 0.28 18 12 6 

School 500 
students 

2.27 1,135 0.74 370 200 170 0.16 80 37 43 

Alternative Project Total 3,425 538 243 295 303 177 126 

Note: SF = Single-family; du = dwelling unit; stu = students; school trip rates are based on an elementary school for 
analysis purposes (WUSD has not identified the type of school) 

1     Approximately 25 percent of the parcels that could accommodate optional ADUs are assumed to be built and occupied 
as separate households at an average of 1.5 residents per ADU (proposed project includes 217 parcels that could 
accommodate an ADU or JADU, and alternative project with school includes 169 potential ADU/JADU parcels) 

Trip Distribution 

The pattern used to allocate new project trips to the street network was based on a review of existing turning 
movements at the study intersections, knowledge of the area and surrounding region, and assessment of a “select 
zone” model run performed in the SCTA travel demand model. Note that while the project site plan depicts a 
minor street connection to Arata Lane along the eastern project boundary, all project traffic was routed to the Los 
Amigos Road extension to capture the project’s maximum effects on the Arata Lane/Los Amigos Road 
intersection. The applied distribution assumptions are shown in Table 7. 
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Table 7 – Trip Distribution Assumptions 

Route Residential Trips School Trips 

US 101 South 42% 15% 

US 101 North* 12% 10% 

Old Redwood Highway (South of Arata Ln) 12% 15% 

Arata Ln (East of Los Amigos Rd) 12% 15% 

Los Amigos Rd (South of Arata Ln) 10% 15% 

Starr Rd 10% 15% 

Old Redwood Highway (North of US 101 South Ramps) 2% 5% 

Internal Neighborhood 0% 10% 

Total 100% 100% 

* = Outbound trips assumed to occur via Los Amigos Road, Limerick Lane, Old Redwood Highway, and 
the Healdsburg Avenue interchange until the new US 101 North On-Ramp is built on Arata Lane 

Selection of Project Land Use Scenarios for Analysis 

As previously discussed, the proposed Quail Acres 1 project includes provisions for accommodation of a potential 
future school site. If the school site is established, fewer residential units would be built as part of the project, 
though the trip generation would be higher since the school would generate more trips than the offset residential 
units. In addition to there being two land use options for the project, two different transportation networks were 
assessed. One transportation network reflects near-term conditions, which include the project’s extension and 
realignment of Los Amigos Road but not the new US 101 northbound on-ramp at the Arata Lane interchange that 
would be constructed by the Town in the future. The other transportation network reflects long-range conditions 
including the new on-ramp. 

The traffic analysis was structured to capture the worst-case conditions that could realistically occur in the near- 
and long-term. The Existing plus Project traffic analysis scenario does not include the school alternative since a 
school would not be built in this timeframe, and it also does not include the new US 101 onramp. The Future plus 
Project scenario includes the school alternative, which would generate more trips than the project would without 
a school, and includes the new US 101 onramp planned by the Town. For reference, the parameters assumed 
under the Existing plus Project and Future plus Project traffic analysis scenarios, including the peak hour trips 
generated by uses within the Quail Acres 1 site, are summarized in Table 8. 

Table 8 – Parameters Assumed in Traffic Analysis Scenarios 

Traffic Analysis Scenario School 
Included 

New On-Ramp at 
Interchange 

AM Peak Hour 
Trip Generation 

PM Peak Hour 
Trip Generation 

Existing plus Project Analysis No No 218 289 

Future plus Project Analysis Yes Yes 538 303 

The project-generated traffic volumes at the study intersections under near-term conditions are shown in Figure 
5, and the project alternative traffic volumes under future conditions are shown in Figure 6. 

�  
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Consideration of Afternoon School Peak Period 

The Town of Windsor’s LOS policy requires assessment of traffic operation during weekday morning and evening 
peak periods. While the policy does not require analysis of afternoon school peak conditions, consideration was 
given to the project’s potential effect on operation during this time. Based on time-of-day trip generation data 
available in the Trip Generation Manual, it was determined that the proposed project would generate 
approximately one-third fewer trips during the afternoon school peak than the evening commute peak. The 
alternative project that includes a potential school site would generate approximately five to eight percent more 
traffic during the afternoon school peak if a school is established; because it is estimated that at least 10 percent 
of the school’s traffic would be oriented to the neighborhoods immediately surrounding the school, however, the 
amount of traffic added to the broader street network (i.e., on Arata Lane and Los Amigos Road) would likely be 
slightly less during the school peak than the evening commute peak. Accordingly, the morning and evening peak 
periods analyzed in this study were determined to capture the project’s greatest traffic effects on the Town’s 
circulation network. 

Existing plus Project Conditions 

Upon the addition of project traffic (without school) to existing volumes, the study intersections are expected to 
continue operating acceptably overall except for Los Amigos Road/Arata Lane, which would be expected to 
operate at LOS F on the northbound and southbound approaches during both peak hours. The project would 
increase delays by greater than five seconds, and both the northbound and southbound approaches would have 
volumes exceeding 30 vehicles per lane. This would be an adverse project effect on traffic operation according to 
the Town’s LOS criteria. 

These results are summarized in Table 9. Existing plus Project traffic volumes are shown in Figure 7. 

Table 9 – Existing and Existing plus Project (No School) Peak Hour Intersection Levels of Service  

Study Intersection 
Approach 

Existing Conditions Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. ORH/US 101 S Ramps 16.6 B 19.1 B 16.7 B 19.2 B 

2. ORH/Starr Rd 17.4 B 10.5 B 18.3 B 10.7 B 

3. ORH/Arata Ln 18.7 B 12.1 B 21.6 C 13.0 B 

4. Los Amigos Rd-US 101 N Off-
Ramp/Arata Ln 8.6 A 8.8 A 8.8 A 12.9 B 

5. Los Amigos Rd/Arata Ln 6.2 A 1.9 A 26.6 D 6.8 A 

NB (Los Amigos Rd) Approach 61.8 F 19.8 C ** F 51.9 F 

SB (Los Amigos Rd) Approach - - - - 21.4 D 15.7 C 

Signalized - - - - 14.1 B 12.9 B 

Single-Lane Roundabout - - - - 8.1 A 6.9 A 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; ORH = Old Redwood Hwy; NB = 
northbound; SB = southbound; Results for minor approaches to two-way stop-controlled intersections are 
indicated in italics; ** = delay greater than 120 seconds; Bold text = unacceptable operation; Shaded cells = 
conditions with improvements 
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Traffic Control Warrants 

A warrant analysis was performed to identify the need for a traffic signal or roundabout at the intersection of Los 
Amigos Road/Arata Lane. Chapter 4C of the California Manual on Uniform Traffic Control Devices for Streets and 
Highways (CA-MUTCD) provides guidance on when a traffic signal should be considered; such warrants may also 
be used for roundabouts. The CA-MUTCD includes nine different warrants, or criteria; for the purposes of this 
study, Warrant 3 (the peak hour warrant) was evaluated since it is often the first of the warrants to be met. 

Warrant 3: Under the Peak Hour Warrant the need for a traffic control signal shall be considered if an engineering 
study finds that the criteria in either of the following two categories are met: 

A.� If all three of the following conditions exist for the same one hour (any four consecutive 15-minute 
periods) of an average day: 

1.� The total stopped time delay experienced by the traffic on one minor-street approach (one direction 
only) controlled by a STOP sign equals or exceeds: four vehicle-hours for a one-lane approach; or five 
vehicle-hours for a two-lane approach, and 

2.� The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles 
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes, and 

3.� The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for 
intersections with three approaches or 800 vehicles per hour for intersections with four or more 
approaches. 

B.� The plotted point representing the vehicles per hour on the major street (total of both approaches) and 
the corresponding vehicles per hour on the higher-volume minor-street approach (one direction only) 
for one hour (any four consecutive 15-minute periods) of an average day falls above the applicable curve 
in Figure 4C-3 for the existing combination of approach lanes. 

The intersection of Los Amigos Road/Arata Lane does not warrant a traffic signal under existing volumes but 
would warrant one upon the addition of the full Quail Acres 1 project’s traffic during the a.m. peak hour. Copies of 
the Signal Warrant Spreadsheets are provided in Appendix D. 

Signalization of Arata Lane/Los Amigos Road with Initial Project Phases 

The Quail Acres 1 project would be developed in several phases. A focused analysis was conducted to determine 
the project phase that would “trigger” signalization of the Arata Lane/Los Amigos Road intersection. As indicated 
above, signal Warrant 3 (the peak hour warrant) is currently unmet at the Arata Lane/Los Amigos Road intersection 
but would be met with development of the full project. The intersection also currently already encounters LOS F 
operation on the stop-controlled northbound Los Amigos Road approach during the a.m. peak hour. Based on the 
Town’s LOS policies outlined in Policy M-3.16 of the General Plan in addition to assessment of signal Warrant 3, 
signalization of the intersection is recommended when all three of the following conditions would be met upon 
the addition of traffic generated by one or more project phases: 

•� One or more intersection approaches projected to encounter LOS E or F operation have controlled 
movements serving greater than 30 vehicles per hour per lane; 

•� The project would cause the overall intersection’s average vehicle delay to increase by greater than 5.0 
seconds; and 

•� Signal Warrant 3 would be met during one or more peak hours. 

Quail Acres Phase 1 would include development of 36 single-family detached and eight single-family attached 
units. Up to 39 optional ADUs would also be possible during Phase 1; for the purposes of this analysis 25 percent 
of ADUs were assumed to be constructed with an average occupancy of 1.5 persons, totaling 15 ADU residents. 
With this level of development, Phase 1 is estimated to generate approximately 32 trips during the a.m. peak hour 
and 43 trips during the p.m. peak hour. Additional information on the number of units by phase and estimated 
cumulative trip generation by phase is included in Appendix E. 
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Existing plus Quail Acres Phase 1 traffic volumes were analyzed for the a.m. and p.m. peak hours. During worst-
case a.m. peak hour conditions, the northbound Los Amigos Road approach is projected to operate at LOS F with 
more than 30 vehicles per hour per lane. The addition of traffic associated with Quail Acres Phase 1 is projected to 
increase average delay per vehicle for the overall intersection by 8.7 seconds, and signal Warrant 3 would be met. 
Based on this assessment, Phase 1 of the project would be considered to have an adverse effect on traffic 
operation, and installation of a signal is therefore recommended. A summary of the findings is shown in Table 10. 

Table 10 – Arata Lane/Los Amigos Road Signal Assessment with Quail Acres Phase 1 

Criteria 

AM Peak Hour PM Peak Hour 

Existing Existing+Phase 1 Existing Existing+Phase 1 

Approach with worst operation Northbound Northbound Northbound Northbound 

  Level of Service F F C D 

  Volume >30 per lane Yes Yes Yes Yes 

Overall Intersection Delay 6.2 sec 14.9 sec 1.9 sec 4.3 sec 

Project Delay Increase - 8.7 sec - 2.4 sec 

Signal Warrant 3 Met No Yes No No 

Notes: sec=seconds; Bold=project delay increase exceeds 5.0 seconds 

Potential for Future Roundabout 

The Town of Windsor is considering conversion of the Arata Lane/Los Amigos Road intersection to a single-lane 
roundabout in the future. Implementation of a roundabout would be feasible in the future but may not be 
achievable in the near-term since it would require right-of-way from several parcels on the intersection corners. 
As such, it may not be possible for the Quail Acres project to construct the roundabout as part of the broader Los 
Amigos Road extension project. It is therefore recommended that the project be required to install a temporary 
traffic signal at the intersection to accommodate traffic until the roundabout can be constructed. The temporary 
traffic signal would require no roadway widening beyond that associated with the Los Amigos Road extension to 
be constructed as part of the project. To improve pedestrian connectivity, pedestrian crossings and phasing 
should be provided at the temporary signal. 

Finding – Under Existing plus Project conditions, the intersection of Los Amigos Road/Arata Lane would operate 
unacceptably, with the Quail Acres 1 project resulting in an adverse project effect. Signal warrants would not be 
met under existing conditions but would be met upon the addition of project-generated traffic, including with 
development of only Phase 1. 

Finding – While the Town has identified the Los Amigos Road/Arata Lane intersection as a potential location for 
a future roundabout, implementation of a roundabout may not be possible in the near-term since it would require 
right-of-way acquisition from parcels that are not under the control of the Town or Quail Acres developer. 

Recommendation – The project should be required to install a temporary traffic signal at the Los Amigos 
Road/Arata Lane intersection as part of Phase 1, including pedestrian crossings and signal phasing. 

Future plus Project Conditions 

The project’s effects on future year 2040 traffic operation were assessed. As previously discussed, the project 
alternative that would include a future potential school site would generate substantially more a.m. peak hour 
trips and slightly more p.m. peak hour trips than the proposed project without a school. Accordingly, to present a 
conservative analysis, the project alternative including a school was analyzed in the Future plus Project traffic 
analysis scenario. 
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Upon the addition of project-generated traffic to the anticipated future volumes, the study intersections at US 101 
North Ramps/Arata Lane and Los Amigos Road/Arata Lane are anticipated to continue operating unacceptably at 
LOS E or F during both peak hours. The intersection at Old Redwood Highway/Arata Lane is also projected to 
deteriorate to LOS E operation during the a.m. peak hour under Future plus Project conditions. The project would 
increase delays by more than five seconds at all three affected intersections, which according to Town policy 
constitutes an adverse project effect on traffic operation. 

The Future plus Project operating conditions are summarized in Table 11. Future plus project traffic volumes are 
shown in Figure 8. 

Table 11 – Future and Future plus Project (with School) Peak Hour Intersection Levels of Service 

Study Intersection Future Conditions Future plus Project 

Approach AM Peak PM Peak AM Peak PM Peak 

 Delay LOS Delay LOS Delay LOS Delay LOS 

1. ORH/US 101 S Ramps 19.2 B 27.4 C 20.4 C 28.5 C 

2. ORH/Starr Rd 38.9 D 40.9 D 53.3 D 50.1 D 

3. ORH/Arata Ln 41.3 D 40.6 D 57.4 E 49.8 D 

NB RTOL Phase - - - - 33.2 C 29.0 C 

4. US 101 N Ramps/Arata Ln 61.9 E 78.0 E 110.6 F 123.4 F 

Added EB Left-Turn Lane1 23.4 C 21.9 C 33.7 C 27.4 C 

5. Los Amigos Rd/Arata Ln ** F ** F ** F ** F 

NB (Los Amigos Rd) Approach ** F ** F ** F ** F 

SB (Los Amigos Rd) Approach ** F ** F ** F ** F 

Signalized 18.6 B 19.8 B 46.0 D 26.3 C 

Single-Lane Roundabout 10.4 B 11.9 B 23.5 C 17.2 C 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; NB = northbound; SB = southbound; 
Results for minor approaches to two-way stop-controlled intersections are indicated in italics; Bold text indicates 
unacceptable operation; Shaded cells = conditions with improvements; RTOL = right turn overlap;  

1 includes widening of US 101 underpass  

Operation of the intersection at Old Redwood Highway/Arata Lane could be improved to LOS C by adding a 
northbound right-turn overlap phase. Operation at the US 101 North Ramps/Arata Lane intersection could be 
improved to LOS C by adding an eastbound left-turn lane. This modification was previously discussed under the 
assessment of Future (no project) conditions. Note that both intersections would require additional improvements 
to address queuing deficiencies, as discussed later in this report. All modifications identified at the intersections 
would be within the scope of those identified in the Town’s traffic impact fee; payment of these fees would satisfy 
the project’s obligation toward implementing these future improvements. 

The intersection at Los Amigos Road/Arata Lane would require installation of a roundabout or traffic signal to 
address operational deficiencies, as previously discussed under the Future (no project) analysis. A single-lane 
roundabout would be expected to operate acceptably at LOS C during both peak hours. While the Town is 
considering converting the intersection to a roundabout in the future, operation was also assessed under 
conditions with a traffic signal. Under future conditions with a signal, a right-turn pocket with an overlap phase 
would be required on the southbound Los Amigos Road extension approach. With this signal configuration the 
intersection would be expected to operate at LOS D during the a.m. peak hour and LOS C during the p.m. peak 
hour. As recommended under the Existing plus Project scenario analysis, the Quail Acres project should be 
responsible for constructing a temporary traffic signal at the intersection until such time that the Town can 
construct the planned roundabout; this near-term improvement along with construction of the Los Amigos Road 
extension would satisfy the project’s obligation toward making improvements at this intersection.�
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Finding – Upon the addition of project-related traffic to future volumes, the intersections of Old Redwood 
Highway/Arata Lane, US 101 North Ramps/Arata Lane, and Los Amigos Road/Arata Lane would be anticipated to 
operate unacceptably, with each encountering an adverse project effect according to the Town’s guidelines. 

Finding – Payment of traffic impact fees along with construction of the Los Amigos Road extension and near-term 
installation of a temporary traffic signal at Arata Lane/Los Amigos Road would satisfy the project’s obligation to 
contribute to necessary future improvements at the study intersections. 

Queuing 

The Town of Windsor 2040 General Plan contains the following policy applicable to queuing.  

Policy M-3.17 - Queuing. Intersection queuing shall be evaluated in tandem with LOS. Projected 95th percentile 
queues in left-turn pockets do not exceed the available stacking length. A queuing impact shall be considered 
significant if:  

a) The 95th percentile queue length can be contained within the available stacking length without the project, and 
the project causes the queue to exceed the stacking length; or  

b) The queue length exceeds the available stacking length without the project and the project increases the 95th 
percentile queue by more than 10 feet, or approximately one-half a car-length. 

Exceptions to this policy may be granted by the Town Engineer, where there is sufficient block length to 
accommodate projected queuing or physical constraints that make it infeasible to construct the improvement that 
would be necessary to achieve adequate stacking length, such as geometrics, a lack of right-of-way, adjacent 
slopes or hills, and soil conditions. 

As with the LOS analysis, queues under Existing plus Project conditions assume no potential school site within the 
project, while queues under Future plus Project conditions do include an operating school at the potential school 
site. Queues were determined using Synchro for all signalized and unsignalized locations, and in SIDRA for the 
intersection of Los Amigos Road/Arata Lane for scenarios with a roundabout. Under existing conditions, the 
projected 95th percentile queues in left-turn pockets remain within the available storage except for the 
northbound left-turn pocket at Old Redwood Highway/Starr Road during the a.m. peak hour. 

Summarized in Table 12 are the predicted 95th percentile queue lengths in left-turn pockets and on off-ramps for 
all analysis scenarios at study intersections. The projected 95th percentile queues on key movements or 
approaches at Los Amigos Road/Arata Lane are shown in Table 13. Copies of the queuing calculations are 
contained in Appendix F. 
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Table 12 – 95th Percentile Queues at Intersections 1 through 4 

Study Intersection Storage 95th Percentile Left-Turn Queues 

Left-Turn Pocket Approach AM Peak Hour PM Peak Hour 

 E E+P F F+P E E+P F F+P 

1. ORH/US 101 S Ramps          

 Northbound ORH 170 33 33 37 37 18 18 21 21 

 Southbound ORH 215 54 54 72 72 87 87 136 136 

 Off-Ramp 1,360 165 169 258 286 227 248 528 560 

2. ORH/Starr Rd          

 Northbound ORH 360 455 481 599 661 186 220 506 531 

Implement AM School Peak 
Signal Timing 

360 - 358 - - - - - - 

Extend NB Turn Lane 600 - - 499 557 - - 415 432 

3. ORH/Arata Ln          

 Northbound ORH 135 13 13 16 16 9 9 13 13 

 Southbound ORH 300 232 247 520 672 164 202 678 765 

 Westbound Arata Ln 330 212 237 350 438 99 117 323 355 

Extend SB Turn Lane, add NB 
Overlap, Coordinate Signals 

         

Southbound ORH 650 - - 501 606 - - 599 647 

Westbound Arata Ln 330 - - 311 315 - - 270 283 

4. US 101 N Ramps/Arata Ln          

 Off-Ramp 1,050 90 90 217 217 80 81 178 178 

 Eastbound Arata Ln 330 200 212 738 991 157 191 1,188 1,336 

Add Eastbound Left-Turn 
Lane, Coordinate Signals 

         

Off-Ramp 1,050 - - 335 391 - - 316 325 

Eastbound Arata Ln 330 - - 278 279 - - 321 321 

Notes: Reported queues are measured in feet; E = existing conditions; E+P = existing plus project conditions; F = future 
conditions; F+P = future plus project conditions; Bold text = queue length exceeds available storage; 

 Shaded cells = conditions with improvements; NB=Northbound; SB=Southbound 
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Table 13 – 95th Percentile Queues Los Amigos Road/Arata Lane 

Movement Storage 95th Percentile Left-Turn Queues 

AM Peak Hour PM Peak Hour 

E E+P F F+P E E+P F F+P 

Existing Configuration          

 Northbound Left-Turn 110 108 225 358 ** 25 70 390 ** 

 Eastbound Left-Turn 125 0 5 5 ** 0 10 20 ** 

 Westbound Left-Turn 75 0 0 0 0 0 0 3 3 

Traffic Signal1          

 Northbound Left-Turn 110 - 97 98 96 - 61 98 91 

Southbound Approach 420 - 47 55 122 - 32 85 111 

Eastbound Left-Turn 150/4002 - 66 77 293 - 137 263 377 

Westbound Left-Turn 75 - 27 29 28 - 23 38 38 

Single-Lane Roundabout          

Northbound Approach 700 - 18 22 35 - 14 30 41 

Southbound Approach 420 - 25 47 269 - 11 45 87 

Eastbound Approach 770 - 92 110 199 - 110 240 738 

Westbound Approach 500 - 99 207 475 - 36 89 125 

Notes: Reported queues are measured in feet; E = existing conditions; E+P = existing plus project conditions; F = future 
conditions; F+P = future plus project conditions; Bold text = queue length exceeds available storage; **=exceeds 
parameters of methodology; Shaded cells = conditions with improvements; 1 includes southbound right-turn 
pocket with overlap phase; 2 150 ft existing with no widening, 400 ft future as Arata Lane is widened to include 
center turn lane 

Following is a summary of queuing conditions at each of the intersections where existing storage lengths are 
projected to be exceeded. 

Old Redwood Highway/Starr Road 

The project would increase queues in the northbound left-turn pocket during the a.m. peak hour under existing 
plus project conditions, with the 26-foot increase constituting an adverse project effect. In cases such as this 
intersection where school traffic substantially affects signal operation, implementation of school period signal 
timing to provide additional green time on critical movements can help to reduce delays and queues during these 
periods of particularly high traffic volumes. The Quail Acres 1 project should submit funds to the Town of Windsor 
to develop and implement school period signal timing parameters at the intersection; based on the estimated trip 
generation needed to constitute an adverse project effect, these funds should be submitted to the Town prior to 
completion of Phase 2 of development. With these changes, the 95th percentile queues under existing plus project 
conditions would be accommodated within the available storage. 

Under future conditions both without and with the project, queues in the northbound left-turn pocket would 
substantially exceed the existing storage. To alleviate this condition, northbound left-turn storage should be 
increased to approximately 600 feet, extending nearly to Arata Lane. As discussed below, southbound left-turn 
storage on Old Redwood Highway at Arata Lane would require a left-turn pocket of similar length in the future. 
This configuration results in back-to-back left-turn lanes, and effectively requires Old Redwood Highway to be 
widened by a full lane width between Starr Road and Arata Lane. With this modification, queues at Old Redwood 
Highway would be acceptable in the future both without and with the project. Widening the intersection and Old 
Redwood Highway to accommodate this and/or more extensive improvements is identified in the General Plan 
and included in the Town’s Traffic Impact Fee. As such, the Quail Acres 1 project would satisfy its obligation toward 
completion of this future improvement through payment of traffic impact fees. 
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Old Redwood Highway/Arata Lane 

Left-turn queues would remain within the available storage upon the addition of project traffic to existing 
volumes. Under future conditions, however, queues on southbound Old Redwood Highway and westbound Arata 
Lane would exceed available storage both without and with the project under one or both peak hours. The 
southbound left-turn pocket storage should be increased to approximately 650 feet to alleviate this condition; 
adding a northbound right-turn overlap phase as recommended above in the operational (LOS) analysis, plus 
coordination of the Old Redwood Highway/Arata Lane and Arata Lane/US 101 North Ramps traffic signals, would 
also be required. With these modifications, future queues are projected to remain within the available storage 
both without and with the Quail Acres 1 project. These improvements would be within the scope of those 
identified in the General Plan and included in the Town’s Traffic Impact Fee for Old Redwood Highway and the 
Arata Lane interchange. As such, the Quail Acres 1 project would satisfy its obligation toward completion of these 
future improvements through payment of traffic impact fees. 

US 101 North Ramps/Arata Lane 

Under existing plus project conditions, queues would remain within the available storage with the Quail Acres 1 
project. Under future conditions, however, queues on eastbound Arata Lane would exceed storage both without 
and with the project. The addition of an eastbound left-turn lane as identified in the operational analysis, as well 
as coordination of the Arata Lane signals at this intersection and the adjacent Old Redwood Highway intersection, 
would alleviate the adverse queuing, though it is noted that projected queues would consume nearly all the 
available storage. These improvements would be within the scope of those identified in the General Plan and 
included in the Town’s Traffic Impact Fee for the Arata Lane interchange. As such, the Quail Acres 1 project would 
satisfy its obligation toward completion of these future improvements through payment of traffic impact fees. 

Los Amigos Road/Arata Lane 

The addition of project-generated traffic to existing volumes would result in adverse queuing in the northbound 
and eastbound left-turn pockets. As identified above in the operational analysis, the intersection will need to be 
controlled by a single-lane roundabout or a temporary traffic signal (until such time that the future roundabout 
can be constructed). With signalization, the projected 95th percentile queues would remain within the available 
storage. While the Town is considering conversion of the intersection to a single-lane roundabout in the future, if 
it were to remain under signalized control, queues would remain within storage as long as a southbound right-
turn pocket is added and Arata Lane is widened to allow lengthening of the eastbound left-turn pocket to 400 
feet. 

In the future with a single-lane roundabout, queues on all four intersection approaches would remain within the 
available storage. 

The proposed Quail Acres 1 project would construct the Los Amigos Road extension on the north side of the 
intersection. As indicated in the operational analysis, it is recommended that the project be fully responsible for 
installing a temporary traffic signal at the intersection. Upon constructing these improvements, the project would 
effectively satisfy its obligation toward planned future improvements at the Los Amigos Road/Arata Lane 
intersection. 

Finding – The proposed project would have an adverse effect on 95th percentile queues at the Old Redwood 
Highway/Starr Road intersection under existing plus project conditions. 

Finding – Under future conditions both without and with the proposed project, queues would exceed available 
storage at four of the five study intersections. Future improvements that are within the scope of those included in 
the Traffic Impact Fee would address future queuing constraints. By contributing to the Town’s traffic impact fee 
program, the project will satisfy its obligation toward funding these future improvements. 

Recommendation – Prior to completion of Phase 2, the project should submit funds to the Town of Windsor to 
develop and implement school period signal timing parameters at the Old Redwood Highway/Starr Road 
intersection to address near-term queuing deficiencies. 

�  
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Site Vehicle Access and Circulation 

Site Access 

The project site would be accessible via two public street intersections on the planned extension of Los Amigos 
Road, referred to as A Street and D Street, and one new minor public street connection to Arata Lane near the 
project’s eastern boundary, referred to as B Street. The new minor street connection would be located 
approximately 360 feet east of Los Amigos Road and 150 feet west of Marcella Lane. 

Access Analysis 

Minor Project Access on Arata Lane 

The project site plan depicts a new street intersection on Arata Lane near the eastern project boundary, referred 
to as B Street. The intersection would be located approximately 150 feet to the west of an existing unsignalized 
intersection at Arata Lane/Marcella Lane. The site plan also reflects widening of Arata Lane to a three-lane cross-
section with two-way left-turn lane along the Quail Acres 1 project frontage. Given the projected volumes on Arata 
Lane, relatively low anticipated volumes on the new project street, and future provision of a center turn lane on 
Arata Lane, this minor access point is anticipated to function acceptably in the future assuming the new street 
approach is stop-controlled.  

Shorter-term conditions with development of the project by phase were also assessed using methodologies 
outlined in the Intersection Channelization Design Guide, National Cooperative Highway Research Program 
(NCHRP) Report No. 279, Transportation Research Board, 1985, as well as the Caltrans Highway Design Manual. 
Warrants for the installation of an eastbound left-turn lane at B Street were tested using future a.m. and p.m. peak 
hour volumes, determining how many left-turn movements would be needed to meet the warrant. This sensitivity 
analysis revealed that the left-turn lane would be needed once a.m. peak hour left-turns exceed 20 or p.m. peak 
hour left-turns exceed 36. 

The estimated maximum number of eastbound left-turns at the Arata Lane/B Street intersection was then 
determined considering the anticipated trip generation by phase, convenience of using B Street instead of the Los 
Amigos Road extension, and applied trip distribution assumptions. As shown in Table 14, development of phases 
1 through 3 could occur without meeting the left-turn lane warrant. The left-turn lane would, however, need to 
be installed prior to occupation of the full project. 

Table 14 – Estimated Maximum Eastbound Left-Turns at Arata Lane/B Street 

Phase AM Peak Hour PM  Peak Hour 

Phase 1 6 19 

Phases 1 and 2 7 24 

Phases 1, 2, and 3 10 34 

Full Project (Phases 1, 2, 3, and 1B) 13 43 

Project Intersections on Los Amigos Road Extension 

The project site plan shows two new public street connections to the Los Amigos Road extension. The southern D 
Street intersection would be located approximately 500 feet north of Arata Lane, and the northern A Street 
intersection would be located approximately 520 feet further to the north. This proposed spacing of intersections 
is appropriate given the function of Los Amigos Road as a crosstown street. Los Amigos Road would include one 
lane in each direction. Future traffic projections for this segment indicate bidirectional peak hour volumes of 830 
to 870 vehicles; of these, it is estimated that 50 to 70 percent would enter and exit via the project’s proposed 
southern access street. Based on testing of various volume scenarios completed using the NCHRP methodologies 
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noted above, it has been determined that the installation of left-turn pockets on the Los Amigos Road extension 
at the proposed access points would not be warranted. 

Access to Hindmarsh Parcel 

The Quail Acres 1 project excludes a portion of land on the east side of Los Amigos Road between Arata Lane and 
D Street that is referred to as the Hindmarsh parcel. Currently, this parcel is served by a driveway on Arata Lane, 
but would need to be relocated to access Los Amigos Road once the Los Amigos Road extension is constructed. 
Based on information provided by the applicant as shown in Plate 3, vehicular access to the Hindmarsh parcel 
would be provided via a driveway located 
midway between Arata Lane and D Street. The 
driveway’s separation from both the Arata 
Lane and D Street intersections would be 
about 230 feet, minimizing the potential for 
the driveway to interfere with operations or 
safety at those intersections. During peak 
commute periods, southbound queues on 
Los Amigos Road at the Arata Lane 
intersection may extend through the 
Hindmarsh driveway area. While drivers 
attempting to turn left out of the driveway 
would be delayed during these occurrences, 
private driveways are not subject to LOS 
requirements, and such conditions are not 
uncommon for commercial driveways on 
major streets. While not mandatory for traffic 
operation requirements, the project would 
also establish a secondary emergency access 
point to the Hindmarsh parcel from the Quail 
Acres 1 site. 

Consideration was also given to the need for a left-turn lane to serve the driveway on Los Amigos Road. Based on 
estimates provided by the Quail Acres 1 applicant in consideration of the Town’s current land use designations, 
the Hindmarsh parcel could theoretically accommodate 17,500 square feet of retail uses and ten multifamily 
residential units. Application of standard ITE rates indicates that this level of development would generate 
approximately 45 vehicle trips during the a.m. peak hour (26 inbound and 19 outbound) and 120 trips during the 
p.m. peak hour (61 inbound and 59 outbound). Considering projected future volumes on Los Amigos Road, 
provision of a left-turn lane at the Hindmarsh parcel’s driveway would not be warranted. 

Finding – The proposed project’s public street intersections on Los Amigos Road and Arata Lane are anticipated 
to function acceptably.  

Finding – The proposed project’s relocated vehicular access point to the Hindmarsh parcel is anticipated to 
function acceptably. 

Recommendation – The residential streets to be constructed by the project should be controlled by stop signs at 
their intersections with Arata Lane and Los Amigos Road. 

Recommendation – The project should construct the two-way left turn lane on Arata Lane at B Street to serve 
additional development beyond Phase 3, or when the project’s lots fronting Arata Lane are developed in Phase 
1B, whichever occurs first. 

 

Plate 3 Proposed Access to Hindmarsh Parcel 
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Emergency Vehicle Circulation and Access 

The site plans for the Quail Acres 1 project depict an interconnected internal roadway network with no dead-end 
streets, and three near-term connections to the surrounding roadway network: two on the Los Amigos Road 
extension and one on Arata Lane. The plan also indicates the potential for up to four future street extensions to 
the east and two to the west, which would be established once development on those neighboring parcels occurs. 
While improvement plans for the project will remain subject to approval by the Town’s Fire Marshal, from a 
transportation perspective the proposed street configuration and connectivity would provide adequate 
emergency vehicle circulation and access. 

The adequacy of emergency evacuation routes was assessed in consideration of potential fire threats approaching 
from the north, south, east, and west. The primary evacuation route for Windsor leading to designated evacuation 
centers is US 101; evacuation staging schemes established by emergency responders would in most 
circumstances focus on moving traffic along arterial streets to the freeway. For the Quail Acres 1 project, 
emergency evacuation staging for fire threats from the north would focus on directing drivers to Arata Lane; such 
routes would exist via both Los Amigos Road and the project’s eastern access street. For fire threats from the east, 
which may be the most likely scenario (and similar to the Kincade fire), evacuation routes would also likely focus 
on directing residents to Arata Lane, though secondary evacuation routes would also exist to the north on Los 
Amigos Road, accessing US 101 via Limerick Lane to Old Redwood Highway in southern Healdsburg. While fire 
threats from the south and west may be less likely than threats from the north and east, several evacuation staging 
options would exist, including directing drivers to either Arata Lane or north on Los Amigos Road. 

It is important to reiterate that the Town’s Fire Marshal has final authority over the adequacy of the project’s 
emergency access and compliance with applicable codes and requirements. 

Findings – The proposed roadway network, including connectivity to existing and future roads, would provide 
adequate emergency circulation and access. The proposed roadway configuration, including construction of the 
entire Los Amigos Road extension, would accommodate multiple evacuation staging schemes that could be used 
in the case of fire threats approaching from the north, south, east, or west. The proposed project, including all 
future improvement plans, when submitted will be subject to review and approval by the Town’s Fire Marshal; any 
requirements imposed by the Fire Marshal shall take precedence over the emergency access and circulation 
findings contained herein. 

Complete Streets Design  

Dimensions for the streets proposed to be constructed by the project were evaluated based on the Town of 
Windsor’s Complete Street Design Guidelines (CSDG), published 2013. The internal streets serving the project’s 
residential areas would be 34 feet wide, consisting of 10-foot-wide travel lanes and 7-foot-wide parking areas on 
both sides of the street. The streets would include five-foot wide planter strips and six-foot wide sidewalks on both 
sides, except in locations adjacent to the linear park where sidewalks and planter strips would exist only on the 
west side of the street in front of residences. The proposed configurations are consistent with those specified for 
local streets in the CSDG. 

The General Plan designates the Los Amigos Road extension as a two-lane crosstown street. The roadway’s cross 
section proposed by the project includes a 56-foot curb to curb width consisting of 11-foot-wide travel lanes, six-
foot wide bike lanes with three-foot buffers, and eight-foot-wide parking stalls in each direction. The project would 
include construction of 11-foot-wide sidewalks with planter strips along its Los Amigos Road frontage, extending 
southward to Arata Lane. This configuration differs slightly from the CSDG, which was developed prior to common 
use of buffered bike lanes, but has been approved by the Town of Windsor for application along the project’s Los 
Amigos Road frontage. Future development on the west side of the Los Amigos Road extension would be 
expected to provide sidewalks and planter strips on that side of the street. The proposed configuration is therefore 
generally consistent with the 2-Lane Boulevard Crosstown Street type in the CSDG. 

The project would improve Arata Lane along its frontage to include a 46-foot curb-to-curb width accommodating 
11-foot-wide travel lanes in each direction, a 10-foot-wide center turn lane, an eight-foot-wide eastbound bike 
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lane, and a six-foot wide westbound bike lane. The project would provide eight-foot-wide sidewalks with six-foot 
planter strips on its frontage. The configuration proposed by the project between the roadway centerline and 
property line is consistent with the 3-Lane Boulevard Crosstown Street type in the CSDG. The Town has modified 
the street’s southern half section to eliminate the landscape strip due to existing constraints. 

Finding – The proposed configurations of local streets, the Los Amigos Road extension, and the project’s Arata 
Lane frontage are generally consistent with the Town’s complete street design guidelines. 

�  
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Conclusions and Recommendations 

Conclusions 

•� The project would have effective linkages to the surrounding pedestrian network including schools, 
recreation areas, and shopping areas during all phases of development, except for areas to the west of the 
project along Arata Road where an existing 300-foot sidewalk gap exists. 

•� Bicycle facilities serving the project site would effectively link to the surrounding bicycle network during all 
development phases. 

•� Transit facilities serving the project site are generally adequate and compliant with Town policy. 

•� Transit access would be improved upon the completion of continuous sidewalk from the project site to the 
nearest Sonoma County Transit bus stop. 

•� The residential component of the project would not qualify for any of the VMT screening parameters 
identified by the Town of Windsor. 

•� The project’s land use components would be expected to result in a less-than-significant VMT impact. 

•� The extension and realignment of Los Amigos Road would be expected to result in a less-than-significant 
transportation VMT impact. 

•� Four of the five study intersections have collision rates that are lower than the statewide average. The 
intersection of Los Amigos Road/Arata Lane had a collision rate above the statewide average, but no pattern 
of behavior could be identified based on the reported collisions and as such no safety recommendations are 
made. No crashes involving either pedestrians or bicyclists were reported at any of the study intersections. 

•� The proposed project is expected to generate an average of 2,951 trips per day, including 218 trips during the 
a.m. peak hour and 289 during the p.m. peak hour. The alternative project with potential future school would 
be expected to generate an average of 3,425 trips per day, including 538 trips during the a.m. peak hour and 
303 during the p.m. peak hour. 

•� Under Existing plus Project conditions, the intersection of Los Amigos Road/Arata Lane would operate 
unacceptably, with the Quail Acres 1 project resulting in an adverse project effect. Signal warrants would not 
be met under existing conditions but would be met upon the addition of project-generated traffic, including 
with development of only Phase 1. 

•� While the Town has identified the Los Amigos Road/Arata Lane intersection as a location for a potential future 
roundabout, implementation of a roundabout may not be possible in the near-term since it would require 
right-of-way acquisition from parcels that are not under the control of the Town or Quail Acres developer. 

•� Upon the addition of project-related traffic to future volumes, the intersections of Old Redwood 
Highway/Arata Lane. US 101 North Ramps/Arata Lane, and Los Amigos Road/Arata Lane would be anticipated 
to operate unacceptably, with each encountering an adverse project effect according to the Town’s 
guidelines. 

•� In addition to installing a temporary traffic signal at Arata Lane/Los Amigos Road as a near-term improvement, 
payment of traffic impact fees along with construction of the Los Amigos Road extension would satisfy the 
project’s obligation to contribute to necessary future improvements at the study intersections. 
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•� The proposed project would have an adverse effect on 95th percentile queues at the Old Redwood 
Highway/Starr Road intersection under Existing plus Project Conditions. 

•� Under Future Conditions both without and with the proposed project, queues would exceed available storage 
at four of the five study intersections. Future improvements that are within the scope of those included in the 
Traffic Impact Fee would address future queuing constraints. By contributing to the Town’s traffic impact fee 
program, the project will satisfy its obligation toward funding these future improvements. 

•� The proposed project’s public street intersections on Los Amigos Road and Arata Lane are anticipated to 
function acceptably. 

•� On-site circulation is expected to operate acceptably. 

•� The proposed project’s relocated vehicular access points to the Hindmarsh parcel are anticipated to function 
acceptably. 

•� The proposed roadway network, including connectivity to existing and future roads, would provide adequate 
emergency circulation and access, and the proposed roadway configuration would accommodate multiple 
evacuation staging schemes that could be used in the case of fire threats. 

•� The proposed configurations of local streets, the Los Amigos Road extension, and the project’s Arata Lane 
frontage are generally consistent with the Town’s complete street design guidelines. 

Recommendations 

•� The pedestrian crossing with RRFB at the Arata Lane/B Street intersection should be constructed with Phase 
1 of the Quail Acres project. 

•� If pending development project(s) are not anticipated to fill the 300-foot sidewalk gap on the north side of 
Arata Lane to the west of Los Amigos Road prior to Quail Acres being occupied, the Quail Acres project should 
be responsible for constructing the sidewalk or an interim all-weather path along this segment as part of 
Phase 1. 

•� Prior to preparing improvement plans for the project’s Arata Lane frontage, the Quail Acres development 
team should collaborate with the Town to confirm that bike facilities are consistent with those ultimately 
identified in the Town’s updated bicycle plan. 

•� The development team should request that the WUSD consider initiating a route to serve the Quail Acres 
project site once the homes are occupied. 

•� The project should be required to install a temporary traffic signal at the Los Amigos Road/Arata Lane 
intersection as part of Phase 1, including pedestrian crossings and signal phasing. 

•� Prior to completion of Phase 2, the project should submit funds to the Town of Windsor to develop and 
implement school period signal timing parameters at the Old Redwood Highway/Starr Road intersection to 
address near-term queuing deficiencies. 

•� The residential streets to be constructed by the project should be controlled by stop signs at their 
intersections with Arata Lane and Los Amigos Road. 

•� The project should construct the two-way left turn lane on Arata Lane at B Street to serve additional 
development beyond Phase 3, or when the project’s lots fronting Arata Lane are developed in Phase 1B, 
whichever occurs first. 
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Intersection Level of Service 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic volumes and 
roadway capacity using a series of letter designations ranging from A to F.  Generally, Level of Service A represents 
free flow conditions and Level of Service F represents forced flow or breakdown conditions.  A unit of measure 
that indicates a level of delay generally accompanies the LOS designation. 

The study intersections were analyzed using the “Two-Way Stop-Controlled,” “Signalized,” and “Roundabout” 
intersection capacity methodologies published in the Highway Capacity Manual (HCM), 6th Edition, Transportation 
Research Board, 2018.  This source contains methodologies for various types of intersection control, all of which 
are related to a measurement of delay in average number of seconds per vehicle.   

The Levels of Service for the intersections with side street stop controls, or those which are unsignalized and have 
one or two approaches stop controlled, were analyzed using the “Two-Way Stop-Controlled” intersection capacity 
method from the HCM. This methodology determines a level of service for each minor turning movement by 
estimating the level of average delay in seconds per vehicle. Results are presented for individual movements 
together with the weighted overall average delay for the intersection. 

The study intersections that are currently controlled by a traffic signal, or may be in the future, were evaluated 
using the signalized methodology from the HCM. This methodology is based on factors including traffic volumes, 
green time for each movement, phasing, whether the signals are coordinated or not, truck traffic, and pedestrian 
activity. Average stopped delay per vehicle in seconds is used as the basis for evaluation in this LOS methodology. 
For purposes of this study, delays were calculated using signal timing obtained from the Town of Windsor and 
Caltrans. 

Intersections that may be controlled by a modern roundabout in the future were evaluated using the FHWA 
Roundabout Method, also contained within the Unsignalized Methodology of the HCM 6th Edition. This 
methodology determines intersection operation using a gap acceptance method along with basic geometric and 
volume data to calculate entering and circulating flows. This information is then translated to average vehicle 
delays, with LOS break points at the same delays as used in the two-way stop-controlled methodology. 

The ranges of delay associated with the various levels of service are indicated in the following table. 



Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled Signalized Roundabout 

A Delay of 0 to 10 seconds. Gaps in 
traffic are readily available for 
drivers exiting the minor street. 

Delay of 0 to 10 seconds. Most 
vehicles arrive during the green 
phase, so do not stop at all. 

Delay of 0 to 10 seconds. 

B Delay of 10 to 15 seconds. Gaps in 
traffic are somewhat less readily 
available than with LOS A, but no 
queuing occurs on the minor street. 

Delay of 10 to 20 seconds. More 
vehicles stop than with LOS A, but 
many drivers still do not have to 
stop. 

Delay of 10 to 15 seconds. 

C Delay of 15 to 25 seconds. 
Acceptable gaps in traffic are less 
frequent, and drivers may approach 
while another vehicle is already 
waiting to exit the side street. 

Delay of 20 to 35 seconds. The 
number of vehicles stopping is 
significant, although many still pass 
through without stopping. 

Delay of 15 to 25 seconds. 

D Delay of 25 to 35 seconds. There are 
fewer acceptable gaps in traffic, 
and drivers may enter a queue of 
one or two vehicles on the side 
street. 

Delay of 35 to 55 seconds. The 
influence of congestion is 
noticeable, and most vehicles have 
to stop. 

Delay of 25 to 35 seconds. 

E Delay of 35 to 50 seconds. Few 
acceptable gaps in traffic are 
available, and longer queues may 
form on the side street. 

Delay of 55 to 80 seconds. Most, if 
not all, vehicles must stop and 
drivers consider the delay 
excessive. 

Delay of 35 to 50 seconds. 

F Delay of more than 50 seconds. 
Drivers may wait for long periods 
before there is an acceptable gap in 
traffic for exiting the side streets, 
creating long queues. 

Delay of more than 80 seconds. 
Vehicles may wait through more 
than one cycle to clear the 
intersection. 

Delay of more than 50 seconds. 

Reference: Highway Capacity Manual, 6th Edition, Transportation Research Board, 2018 

Apendix A – Quail Acres Traffic Impact Study 
  



B 

 

Quail Acres 1 Project Traffic Impact Study 
April 2024  

Appendix B 

Collision Rate Calculations 

�  





Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  13300

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

1 x
13,300 x x 5

Study Intersection  0.04 c/mve
Statewide Average*  0.33 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
* 2020 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  4
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  22100

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

4 x
22,100 x x 5

Study Intersection  0.10 c/mve
Statewide Average*  0.33 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
* 2020 Collision Data on California State Highways, Caltrans

Quail Arces 1 TIS

 9/27/2023

Wednesday, September 27, 2023

47.7%

Number of Collisions x 1 Million
Collision Rate =  

1: 

Collision Rate

Intersection Collision Rate Worksheet

January 1, 2018
December 31, 2022

Intersection # Old Redwood Highway & US 101 Southbound Ramps

Collision Rate =  
1,000,000

Old Redwood Highway & Starr Road

47.7%

ADT = average daily total vehicles entering intersection 

January 1, 2018

365

Intersection #

December 31, 2022

Collision Rate =  
365

2: 

Number of Collisions x 1 Million

0.6%

Collision Rate =  
ADT x Days per Year x Number of Years

0.0%

1,000,000

Injury RateFatality Rate
0.0%

0.0%
Collision Rate Fatality Rate

ADT x Days per Year x Number of Years

Injury Rate
0.0%

ADT = average daily total vehicles entering intersection 

0.6%

W-Trans
11/10/2023



Date of Count:  

Number of Collisions:  3
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  21100

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

3 x
21,100 x x 5

Study Intersection  0.08 c/mve
Statewide Average*  0.33 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
* 2020 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  5
Number of Injuries:  3

Number of Fatalities:  0
Average Daily Traffic (ADT):  15700

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

5 x
15,700 x x 5

Study Intersection  0.17 c/mve
Statewide Average*  0.33 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
* 2020 Collision Data on California State Highways, Caltrans

Wednesday, September 27, 2023

Collision Rate =  

Collision Rate
0.0% 60.0%

1,000,000
365

ADT x Days per Year x Number of Years
Number of Collisions x 1 Million

Intersection #

47.7%

365

Collision Rate

Collision Rate =  
1,000,000

Injury Rate

December 31, 2022

Collision Rate =  

ADT = average daily total vehicles entering intersection 

0.0%

Quail Arces 1 TIS

January 1, 2018

47.7%

Fatality Rate Injury Rate

January 1, 2018

3: Old Redwood Highway & Arata Lane

Collision Rate =  Number of Collisions x 1 Million
ADT x Days per Year x Number of Years

December 31, 2022

0.6%

Arata Lane & US 101 Northbound Ramps

ADT = average daily total vehicles entering intersection 

0.6%

Wednesday, September 27, 2023

0.0%

4: 

Intersection Collision Rate Worksheet

Intersection #

Fatality Rate

W-Trans
11/10/2023



Date of Count:  

Number of Collisions:  3
Number of Injuries:  2

Number of Fatalities:  0
Average Daily Traffic (ADT):  12400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  4 Way Stop

Area:  Urban

3 x
12,400 x x 5

Study Intersection  0.13 c/mve
Statewide Average*  0.11 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
* 2020 Collision Data on California State Highways, Caltrans

Number of Collisions x 1 MillionCollision Rate =  

January 1, 2018

Wednesday, September 27, 2023

Intersection # 5: 

ADT = average daily total vehicles entering intersection 

0.0%
Injury Rate

66.7%

ADT x Days per Year x Number of Years

Collision Rate =  
1,000,000

365

Collision Rate Fatality Rate

43.5%1.1%

Los Amigos Road & Arata Lane

Intersection Collision Rate Worksheet

December 31, 2022

Quail Arces 1 TIS

W-Trans
11/10/2023
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Traffic Signal Warrant Analysis 
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Warrant 3: Peak-Hour Volumes and Delay    

Street Name
Direction
Number of Lanes
Approach Speed

Population less than 10,000? No
Date of Count:
Scenario:

Warrant 3 Met?: Met when either Condition A or B is met Yes
Condition A: Met when conditions A1, A2, and A3 are met Met

Condition A1 Met

9.6
Condition A2 Met

143 vph
Condition A3 Met

1434 vph
Condition B Not Met

Minor Approach Volume:

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more appraches or 650 vph for intersections with three 
approaches 

Total Entering Volume:

The plotted point falls above the curve 

The volume on the same minor street approach (one direction only) equals or exceeds 
100 vph for one moving lane of traffic of 150 vph for two moving lanes 

1 1
40 40

Existing plus Project AM Peak Hour

The total delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach, 
or five vehicle-hours for a two-lane approach 

Minor Approach Delay: vehicle-hours

September 2023

Major Street Minor Street
Arata Lane Los Amigos Road

E-W N-S

Arata Lane & Los Amigos Road Project Name: Quail Acres 1 TIS
Town of Windsor

Intersection: 5
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Appendix E 

Trip Generation by Project Phase 
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Quail Acres 1 Project Traffic Impact Study 
April 2024 

Quail Acres 1 Cumulative Trip Generation by Project Phase 

Land Use Units Daily AM Peak Hour PM Peak Hour 

Rate Trips Rate Trips In Out Rate Trips In Out 

Phase 1 

Single Family 
Detached Housing 

36 du 9.43 339 0.70 25 6 19 0.94 34 21 13 

Single Family Attached 
Housing 

8 du 7.20 58 0.48 4 1 3 0.57 5 3 2 

Potential Accessory and 
Junior Accessory Units1 

15 
residents 

 40 0.21 3 1 2 0.28 4 3 1 

Phase 1 Total 437 32 8 24 43 27 16 

Phases 1 and 2 

Single Family 
Detached Housing 

116 du 9.43 1,094 0.70 81 20 61 0.94 109 69 40 

Single Family Attached 
Housing 

16 du 7.20 115 0.48 8 2 6 0.57 9 5 4 

Potential Accessory and 
Junior Accessory Units1 

36 
residents 

 95 0.21 8 2 6 0.28 10 7 3 

Phases 1 and 2 Total 1,304 97 24 73 128 81 47 

Phases 1, 2, and 3 

Single Family 
Detached Housing 

188 du 9.43 1,773 0.70 132 33 99 0.94 177 111 66 

Single Family Attached 
Housing 

20 du 7.20 144 0.48 10 2 8 0.57 11 7 4 

Potential Accessory and 
Junior Accessory Units1 

60 
residents 

 159 0.21 13 4 9 0.28 17 11 6 

Phases 1, 2, and 3 Total 2,076 155 39 116 205 129 76 

Project Buildout (1, 2, 3, and 1B) 

Single Family 
Detached Housing 

255 du 9.43 2,405 0.70 179 45 134 0.94 240 151 89 

Single Family Attached 
Housing 

46 du 7.20 331 0.48 22 6 16 0.57 26 15 11 

Potential Accessory and 
Junior Accessory Units1 

81 
residents 

 215 0.21 17 5 12 0.28 23 15 8 

Project Buildout Total 2,951 218 56 162 289 181 108 

Note: du = dwelling unit; 1  Approximately 25 percent of the parcels that could accommodate optional ADUs are 
assumed to be built and occupied as separate households at an average of 1.5 residents per ADU 
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Appendix F 

Queuing Calculations 
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