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Executive Summary 

The Baumgardner Ranch project includes 79 single-family homes, 60 row-house units, and 166 apartments to be 
located on an undeveloped parcel on the west side of South Redwood Highway that would be annexed into the 
City of Cloverdale.  The proposed project would be expected to result in 2,092 new daily trips on average, including 
152 trips during the weekday a.m. peak hour and 192 trips during the p.m. peak hour. 

The operational analysis study area includes seven intersections in the vicinity of the project site and a new 
intersection that would be created by the project on South Redwood Highway.  Analysis indicates that under 
Existing Conditions all study intersections are operating acceptably overall and on all side-street approaches 
during both peak hours.  The addition of project traffic would cause the intersection of US 101 Overpass/US 101 
North Ramps to deteriorate to LOS E overall and LOS F on the minor street approach during the p.m. peak hour, 
which would be considered unacceptable operation.  With implementation of all-way stop-controls, which is 
recommended as mitigation, the intersection would operate acceptably at LOS C and the project’s impact would be 
considered less-than-significant. 

Under the anticipated Future volumes, and with the planned signalization of Cloverdale Boulevard/Treadway 
Drive but without project-generated trips, the study intersections are expected to continue operating acceptably 
except for US 101 Overpass/US 101 North Ramps, which would operate at LOS D overall and LOS F on the off-ramp 
approach during the p.m. peak hour.  With the addition of project traffic, the study intersections would continue 
operating acceptably, except for US 101 Overpass/US 101 North Ramps, which would deteriorate to LOS F both 
overall and on the stop-controlled approach.  With the all-way stop-controls recommended  to address impacts 
under Existing plus Project conditions, the intersection would operate acceptably at LOS C, and the project’s 
impact would be reduced to less-than-significant. 

Bicycle facilities, as proposed, are consistent with the SCTA Countywide Bicycle and Pedestrian Master Plan and 
would adequately serve the site and surrounding uses.   Sufficient bicycle parking would be provided on-site for 
use by residents of the apartments.  Access for pedestrians and transit would be adequate as the project site would 
be connected to the surrounding pedestrian network.  All new curb ramps constructed with the project should be 
ADA compliant.   

Adequate corner and following sight distances are available at the new intersection on South Redwood Highway 
and would be available at Foothill Boulevard/Sandholm Lane with removal of the vegetation on the southeast 
corner.  Sight lines are expected to be adequate at the project driveways and the entrance to the neighborhood 
of single-family homes, though street parking along the Foothill Boulevard extension should be prohibited within 
the vision triangle at the project access points.  Additionally, any new landscaping or monuments along the 
project frontages should be clear between three and seven feet in height from the top of pavement to allow for 
unobstructed sight lines. 

The travel speeds observed on Foothill Boulevard and South Redwood Highway are consistent with expectations 
for each respective facility and volumes would not meet the threshold for installation of a left-turn lane at the 
intersection on South Redwood Highway created by the new project street.  It is recommended that the 
intersections of South Redwood Highway/Street A, Foothill Boulevard/Sandholm Lane, and Foothill Boulevard/ 
Unnamed Project Street all be stop-controlled on the minor street approaches; this would require removal of the 
existing stop sign on southbound Foothill Boulevard at Sandholm Lane. 

The proposed parking supply would not satisfy City requirements, but would be adequate to meet the reduced 
parking requirements allowed under state law for projects providing affordable housing.  
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Introduction 

This report presents an analysis of the potential traffic impacts associated with the proposed Baumgardner Ranch 
residential development to be located on a parcel on the west side of South Redwood Highway between 
Sandholm Lane and Kelly Road in the City of Cloverdale.  The traffic study was completed in accordance with the 
criteria established by the City, reflects a scope of work approved by City staff, and is consistent with standard 
traffic engineering techniques. 

Prelude 

The purpose of a traffic impact study is to provide City staff and policy makers with data that they can use to make 
an informed decision regarding the potential traffic impacts of a proposed project, and any associated 
improvements that would be required to mitigate these impacts to a level of insignificance as defined by the City’s 
General Plan or other policies.  Vehicular traffic impacts are typically evaluated by determining the number of new 
trips that the proposed use would be expected to generate, distributing these trips to the surrounding street 
system based on existing travel patterns or anticipated travel patterns specific to the proposed project, then 
analyzing the impact the new traffic would be expected to have on critical intersections or roadway segments.  
Impacts relative to access for pedestrians, bicyclists, and to transit are also addressed. 

Project Profile 

The proposed project includes 79 single-family homes, 60 row-house units, and 166 apartments to be located on 
an undeveloped parcel on the west side of South Redwood Highway.  As part of the project the land would be 
annexed into the City of Cloverdale.  The development would be accessed via an extension of Foothill Boulevard 
and a new public street that would connect to South Redwood Highway between the Renner Petroleum 
property and the planned Vintners Co-op project.  The location of the project site is shown in Figure 1. 
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Transportation Setting 

Operational Analysis 

Study Area and Periods 

The study area consists of the new project streets as well as the following intersections.  While the project 
intersection of Foothill Boulevard/Project Street A was evaluated in terms of geometrics and right-of-way controls, 
an operational analysis for the intersection was not performed as there would be no conflicting movements so 
there would be no associated delays. 

1. Cloverdale Boulevard/Treadway Drive 
2. Treadway Drive/Foothill Boulevard 
3. Cloverdale Boulevard/US 101 Overpass 
4. US 101 Overpass/ US 101 South Ramps 
5. US 101 Overpass/US 101 North Ramps 
6. South Redwood Highway/Sandholm Lane 
7. Foothill Boulevard/Sandholm Lane 
8. South Redwood Highway/Project Street A 

Operating conditions during the weekday a.m. and p.m. peak periods were evaluated to capture the highest 
potential impacts for 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 Roadways 

Foothill Boulevard is a two-lane roadway that runs on a skewed northwest-southeast alignment in the study 
area, though for the purposes of this study it was assumed to run north-south.  The segment to the north of 
Sandholm Lane is 50 feet wide and has a 12-foot travel lane, five-foot bike lane, and 8 feet for on-street parking in 
each direction.  The roadway has a posted speed limit of 25 miles per hour (mph).   Based on count data collected 
in February 2019, the segment between Treadway Drive and Sandholm Lane has an average daily traffic (ADT) 
volume of approximately 710. 

South Redwood Highway also runs on a skewed northwest-southeast alignment in the study area and was 
assumed to run north-south.  The roadway has a 12-foot travel lane and Class II bike lane in each direction and a 
posted speed limit of 35 mph within City limits and 50 mph to the south.  There is a two-way left-turn lane (TWLTL) 
between the US 101 Overpass and approximately 185 feet south of Sandholm Lane and the segment along the 
Renner Petroleum property was recently widened to accommodate a future extension of the TWLTL to the south.  
The roadway has an ADT volume of approximately 1,380 to the south of Sandholm Lane.  South Redwood Highway 
becomes Cloverdale Boulevard north of the US 101 Overpass and is called Dutcher Creek Road south of City limits.   

Study Intersections 

Cloverdale Boulevard/Treadway Drive is a tee intersection, stop-controlled on the eastbound Treadway Drive 
approach.  There are bike lanes on all three approaches and parking is allowed on the east side of Cloverdale 
Boulevard.  Crosswalks are provided on the north and west legs.  Design plans to signalize the intersection and 
the adjacent intersection of Cloverdale Boulevard/Santana Drive have been prepared and construction is 
anticipated to occur in the near term. 
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Treadway Drive/Foothill Boulevard is a tee intersection, stop-controlled on the westbound Treadway Drive 
approach.  Bike lanes are striped on Treadway Drive and Foothill Boulevard and parking is permitted on both sides 
of Foothill Boulevard.  A crosswalks is present on the north leg. 

Cloverdale Boulevard/US 101 Overpass is a tee-intersection, stop-controlled on the westbound overpass approach. 

US 101 Overpass/US 101 South Ramps is a four-legged intersection with stop controls on the southbound off-
ramp approach.  The south leg is the on-ramp to US 101 South. 

US 101 Overpass/US 101 North Ramps is a four-legged intersection with stop controls on the northbound off-
ramp approach.  The north leg is the on-ramp to US 101 North. 

South Redwood Highway/Sandholm Lane is a tee intersection, stop-controlled on the eastbound Sandholm 
Lane approach.  Bike lanes are present in both directions of South Redwood Highway. 

Foothill Boulevard/Sandholm Lane is a two-legged intersection with stop controls on both approaches.  Bike 
lanes are present on Foothill Boulevard, which currently terminates at the intersection, but would be extended 
south as part of the project. 

South Redwood Highway/Street A is a new intersection that would be constructed with the project 
approximately 750 feet south of Cloverdale Boulevard/Sandholm Lane.  The intersection would be stop-controlled 
on the eastbound project street approach. 

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 1. 

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 
October 1, 2013 through September 30, 2018. 

As presented in Table 1, the calculated collision rates for the study intersections were compared to average 
collision rates for similar facilities statewide, as indicated in 2014 Collision Data on California State Highways, 
California Department of Transportation (Caltrans).  During the five-year study period, Cloverdale Boulevard/ 
Treadway Drive had a collision rate higher than the statewide average for that type of facility; the remaining 
intersections had collision rates below the statewide average for similar facilities indicating that they are operating 
acceptably with regards to safety.  The collision rate calculations are provided in Appendix A. 
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Table 1 – Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2013-2018) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. Cloverdale Blvd/Treadway Dr 4 0.23 0.18 

2. Treadway Dr/Foothill Blvd  0 0.00 0.18 

3. Cloverdale Blvd/US 101 Overpass 1 0.06 0.18 

4. US 101 Overpass/US 101 S Ramps 1 0.07 0.15 

5. US 101 Overpass/US 101 N Ramps 0 0.00 0.15 

6. S Redwood Hwy/Sandholm Ln 0 0.00 0.18 

7. Foothill Blvd/Sandholm Ln 0 0.00 0.05 

Note: c/mve = collisions per million vehicles entering; bold text = collision rate is higher than the statewide average 

Of the four collisions that occurred at Cloverdale Boulevard/Treadway Drive, one was a broadside, one was a 
sideswipe, and the other two were vehicle-pedestrian collisions attributed to pedestrian right-of-way violations.  
The City has already initiated a project to signalize the intersection, which would help clarify right-of-way and 
enhance safety for pedestrians, thereby addressing the pattern of crashes at this location.  

Alternative Modes 

Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and 
various streetscape amenities such as lighting, benches, etc.  In general, a connected network of sidewalks, 
crosswalks, and curb ramps provide access for pedestrians on Foothill Boulevard, but such facilities are lacking on 
Sandholm Lane and Cloverdale Boulevard.  

 Foothill Boulevard – Continuous sidewalks exist on both sides of Foothill Boulevard between Sandholm Lane and 
West Cherry Creek Road.  Curb ramps are provided at intersections, though without yellow truncated domes, so 
are not compliant with current Americans with Disability Act (ADA) standards.  Pedestrians can use the crosswalk 
at Treadway Drive to cross from one side of Foothill Boulevard to the other.  Lighting is provided by street lights. 

 Sandholm Lane – Lighting is provided by overhead street lights on the northwest side of the street, but there 
are no existing pedestrian facilities on Sandholm Lane. 

 South Redwood Highway – The only sidewalk in the study area is along the recently constructed Renner 
Petroleum property frontage.  Overhead street lighting is also provided along this segment of the roadway and on 
Cloverdale Boulevard north of the US 101 Overpass, but there are no street lights south of the Renner property. 

Bicycle Facilities 

The Highway Design Manual, Caltrans, 2017, classifies bikeways into three categories used by the City: 

 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. 
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In the project area, Class II bike lanes exist on Cloverdale Boulevard, Foothill Boulevard, Treadway Drive, and the US 
101 Overpass.  Additionally, Sandholm Lane is planned to be a Class III bike route and Class II bike lanes are planned 
along the project’s proposed extension of Foothill Boulevard.  Table 2 summarizes the existing and planned bicycle 
facilities in the project vicinity, as contained in the SCTA Countywide Bicycle and Pedestrian Master Plan. 

Table 2 – Bicycle Facility Summary 

Status 
Facility 

Class Length 
(miles) 

Begin Point End Point 

Existing     

Cloverdale Blvd – S Redwood Hwy II 1.60 Healdsburg Ave City Limits (South) 

Foothill Blvd II 1.10 Porterfield Creek Dr Sandholm Ln 

Treadway Dr II 0.30 Foothill Blvd Cloverdale Blvd 

US 101 Overpass II 0.20 Cloverdale Blvd Asti Rd 

Planned     

Cloverdale - Lake Sonoma Trail I 5.08 Lake Sonoma Dutcher Creek Rd 

Foothill Boulevard Ext. II 0.29 Sandholm Ln Kelly Rd 

Dutcher Creek Rd II 5.27 City Limits (South) Dry Creek Rd 

Sandholm Ln III 0.25 Foothill Blvd Cloverdale Blvd 

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

 

Transit Facilities 

Transit services in the City of Cloverdale, and throughout Sonoma County, are provided by Sonoma County Transit 
(SCT).  SCT Route 60 provides regional service between Cloverdale and Santa Rosa with stops in Geyserville, 
Healdsburg, and Windsor and operates seven days a week with approximately one-half to one-and-a-half-hour 
headways on weekdays between 6:00 a.m. and 10:00 p.m. and approximately one-hour to two-hour headways on 
weekends from 7:30 a.m. to 10:00 p.m.  Route 60 stops on Cloverdale Boulevard at Sandholm Lane and is 
approximately one-quarter mile from the project site, which is considered an acceptable walking distance.  

SCT Route 68, “The Cloverdale Shuttle,” provides loop service to destinations throughout the City of Cloverdale 
and operates on weekdays with approximately 30-minute headways between 7:30 a.m. and 3:30 p.m.   The nearest 
stop to the project site is approximately one-half mile away on Treadway Drive adjacent to the Grocery Outlet 
Bargain Market.  While this is not generally considered an acceptable walking distance, the transit stop is accessible 
via bicycle as both Foothill Boulevard and Treadway Drive have bike lanes. 

Two to three 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 Cloverdale and the greater County of Sonoma area. 
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Capacity Analysis 

Intersection Level of Service Methodologies 

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 methodologies published in the Highway Capacity Manual (HCM), 
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 intersection of Foothill Boulevard/Sandholm Lane, which has stop signs on both approaches was 
analyzed using the “All-Way Stop-Controlled” Intersection methodology from the HCM.  This methodology 
evaluates delay for each approach based on turning movements, opposing and conflicting traffic volumes, and 
the number of lanes.  Average vehicle delay is computed for the intersection as a whole, and is then related to a 
Level of Service. 

Since Cloverdale Boulevard/Treadway Drive is planned to be signalized, levels of service for this intersection 
were evaluated using the signalized methodology from the HCM under Future Conditions.  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.  Delays were calculated using the signal phasing 
developed in the design process. 

The ranges of delay associated with the various levels of service are indicated in Table 3. 
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Table 3 – Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled All-Way Stop-Controlled Signalized 

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.  Upon 
stopping, drivers are immediately 
able to proceed. 

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

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 15 seconds.  Drivers 
may wait for one or two vehicles to 
clear the intersection before 
proceeding from a stop. 

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

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 15 to 25 seconds.  Drivers 
will enter a queue of one or two 
vehicles on the same approach, and 
wait for vehicle to clear from one or 
more approaches prior to entering 
the intersection. 

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

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 25 to 35 seconds.  Queues of 
more than two vehicles are 
encountered on one or more 
approaches. 

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

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 35 to 50 seconds.  Longer 
queues are encountered on more 
than one approach to the 
intersection. 

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

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 50 seconds.  
Drivers enter long queues on all 
approaches. 

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

Reference: Highway Capacity Manual, Transportation Research Board, 2018 

 

Traffic Operation Standards 

City of Cloverdale 

The City of Cloverdale General Plan indicates that traffic conditions should be maintained at the mid-D Level of 
Service threshold for peak hour intersection operation.  The LOS standard was applied to the overall average 
intersection delay, and not any single movement or approach.  Therefore, an average delay of up to 30 seconds at 
a stop-controlled intersection and up to 45 seconds at a signalized intersection will be considered acceptable.  
Exceptions to this standard will be allowed only where the City Council determines that improvements needed to 
maintain this standard are not feasible. 

Caltrans 

Caltrans has jurisdiction over any intersection located on a state route, so the Caltrans standard is applicable to 
the study intersections along the US 101 Overpass, which is owned and maintained by Caltrans.  In the Guide for 
the Preparation of Traffic Impact Studies, Caltrans indicates that they endeavor to maintain operation at the 
transition from LOS C to LOS D, which translates to an allowable delay of approximately 25 seconds for their stop-
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controlled ramp intersections.  Based on previous discussions with Caltrans staff, it is understood that the standard 
is to be applied to the overall average intersection delay, and not that associated with any single movement or 
approach.  Under this approach, if one movement experiences very high delay and has moderate to high traffic 
volumes, the overall delay and level of service should reflect the critical nature of this condition.  However, if one 
movement is expected to experience high delay, but has very low traffic volumes, the overall intersection 
operation will likely still meet Caltrans standards. 

Existing Conditions 

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes 
during the weekday a.m. and p.m. peak periods.  This condition does not include project-generated traffic volumes.  
Volume data was collected in February 2019 during clear weather and while local schools were in session. 

Intersection Levels of Service 

Under Existing Conditions, the study intersections operate acceptably at LOS C or better overall with the minor 
street approaches operating acceptably at LOS D or better.  The existing traffic volumes are shown in Figure 2.  A 
summary of the intersection level of service calculations is contained in Table 4 and copies of the Level of Service 
calculations for all evaluated scenarios are provided in Appendix B. 

Table 4 – Existing Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Cloverdale Blvd/Treadway Dr 3.1 A 4.5 A 

Eastbound (Treadway Dr) Approach 11.4 B 16.3 C 

2. Treadway Dr/Foothill Blvd 5.2 A 7.1 A 

Westbound (Treadway Dr) Approach 9.2 A 9.4 A 

3. Cloverdale Blvd/US 101 Overpass 7.8 A 10.1 B 

Westbound (Overpass) Approach 11.4 B 14.8 B 

4. US 101 Overpass/101 South Ramps 1.2 A 1.1 A 

Southbound (Off-Ramp) Approach 9.7 A 12.9 B 

5. US 101 Overpass/101 North Ramps 6.6 A 23.4 C 

Northbound (Off-Ramp) Approach 10.9 B 33.9 D 

6. South Redwood Hwy/Sandholm Ln 2.0 A 1.7 A 

Eastbound (Sandholm Ln) Approach 9.4 A 9.8 A 

7. Foothill Blvd/Sandholm Ln 7.0 A 6.8 A 

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 
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Figure 2 – Existing Traffic Volumes
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Future Conditions 

Future volumes in the study area were developed using information contained in the County’s gravity demand 
model maintained by the Sonoma County Transportation Authority (SCTA).  Typically, the “Furness” method is 
used to calculate future turning movements at intersections based on existing turning movement data, base year 
link volumes, and future link volumes; however, many roads in the study area are not included in the County’s 
model so growth factors were used instead. 

Growth factors were calculated for the four facilities that are included in the model (Cloverdale Boulevard, US 101 
Overpass, US 101 North Ramps, and US 101 South Ramps) and then adjusted to account for the nine years of 
growth that have already occurred between the base year (2010) and existing (2019) counts.  The adjusted growth 
factors were applied to the existing counts collected for this study to determine likely future (2040) turning 
movement volumes at the study intersections.  At the study intersections for which information was not available 
in the model, an average growth factor for the area was applied.  It should be noted that the County’s model is 
projecting substantial growth in the study area, resulting in an average growth factor of 1.45 during the a.m. peak 
hour and 1.41 during the p.m. peak hour.  The growth factor calculations are included in Appendix C. 

Under the anticipated Future volumes, and with the planned signalization of Cloverdale Boulevard/Treadway 
Drive, the study intersections are expected to continue operating acceptably except for US 101 Overpass/US 101 
North Ramps, which would deteriorate to LOS D overall and LOS F on the minor street approach during the p.m. 
peak hour.  Future volumes are shown in Figure 3 and operating conditions are summarized in Table 5. 

Table 5 – Future Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Cloverdale Blvd/Treadway Dr 13.2 B 13.7 B 

2. Treadway Dr/Foothill Blvd 5.3 A 7.3 A 

Westbound (Treadway Dr) Approach 9.6 A 9.7 A 

3. Cloverdale Blvd/US 101 Overpass 7.9 A 14.5 B 

Westbound (Overpass) Approach 13.0 B 23.4 C 

4. US 101 Overpass/101 South Ramps 1.3 A 1.5 A 

Southbound (Off-Ramp) Approach 10.1 B 15.7 C 

5. US 101 Overpass/101 North Ramps 7.4 A 32.6 D 

Northbound (Off-Ramp) Approach 11.6 B 50.8 F 

With All-Way Stop-Controls 8.7 A 16.8 C 

6. South Redwood Hwy/Sandholm Ln 1.9 A 1.7 A 

Eastbound (Sandholm Ln) Approach 9.7 A 10.4 B 

7. Foothill Blvd/Sandholm Ln 7.1 A 6.8 A 

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; shaded cells = 
conditions with recommended improvements 

 
As shown in Table 5, installation of all-way stop-controls at the intersection of US 101 Overpass/US 101 South 
Ramps would result in acceptable operation under the expected Future volumes.  The City may wish to consider 
coordinating with Caltrans to make this improvement to accommodate the expected growth in traffic on the off-
ramp during the evening peak hour.  
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Figure 3 – Future Traffic Volumes
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Project Description 

As proposed, the project includes 79 single-family homes, 60 row-house units, and 166 apartments to be 
constructed on the Baumgardner Ranch property which would be annexed into the City of Cloverdale.  The 
development would be accessed via an extension of Foothill Boulevard and a new public street that would 
connect Foothill Boulevard to South Redwood Highway.  The proposed site plan is shown in Figure 4. 

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, 10th Edition, 2017.  Rates for “Single Family 
Detached Housing” (ITE LU#210) were applied to the single-family residences, rates for “Multifamily Housing (Mid-
Rise)” were applied to the apartments, and rates for “Residential Planned Unit Development” were applied to the 
row-house units.  The site is currently vacant so no trip credits for existing uses were given.  Based on application 
of these rates, the proposed project would be expected to generate an average of 2,092 trips per day, including 
152 trips during the a.m. peak hour and 192 trips during the p.m. peak hour.   

These results are summarized in Table 6. 

Table 6 – Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

  Rate Trips Rate Trips In Out Rate Trips In Out 

Single Family Detached Housing 79 du 9.44 746 0.74 58 15 43 0.99 78 49 29 

Multifamily Housing (Mid-Rise) 166 du 5.44 903 0.36 60 16 44 0.44 73 45 28 

Residential PUD 60 du 7.38 443 0.57 34 8 26 0.69 41 27 14 

Total   2,092  152 39 113  192 121 71 

Note: du = dwelling unit; PUD = Planned Unit Development 

Trip Distribution 

The pattern used to allocate new project trips to the street network was determined based on familiarity with the 
area and surrounding region and likely origins and destinations for residents of the subdivision.  The distribution 
assumptions are summarized in Table 7 and the project volumes are shown in Figure 5. 

  
Table 7 – Trip Distribution Assumptions 

Route Percent 

US 101 (To/From South) 45 

US 101 (To/From North) 10 

South Redwood Hwy (To/From South) 10 

Cloverdale Blvd (To/From North) 30 

Foothill Blvd (To/From North) 5 

TOTAL 100% 
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Figure 4 – Site Plan
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Figure 5 – Project Traffic Volumes

(xx) PM Peak Hour Volume

xx AM Peak Hour Volume

Study Intersection

LEGEND

(0)0
(4)7

1

2(7)

0(0)

2

21(67)

0  (0)

3

17(55)
0  (0)

(32)51
(7)11

4
0(0)
0(0)

(0)  0
(7)11

5

(0)  0
(42)67

6

23(72)

0  (0)

7

(7)11
(14)22

8



17 
Traffic Impact Study for the Baumgardner Ranch Project 
May 28, 2019 

Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections would continue 
operating acceptably during the morning peak hour, but the intersection of US 101 Overpass/US 101 North Ramps 
would drop to LOS E overall and LOS F on the stop-controlled approach during the evening peak hour, which would 
be considered unacceptable under the Caltrans standards applied.  To mitigate this impact, it is recommended that 
the project be responsible for installing stop signs and legends on the currently uncontrolled Overpass approaches 
to the intersection.  This improvement would reduce the overall delay to an acceptable level at LOS C and the 
project’s impact to less-than-significant.  Operating conditions for this scenario are summarized in Table 8. 

Table 8 – Existing and Existing plus Project 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. Cloverdale Blvd/Treadway Dr 3.1 /A 4.5 /A 3.1 /B 4.6 /A 

Eastbound (Treadway Dr) Approach 11.4 /B 16.3 /C 11.7 /B 17.8 /C 

2. Treadway Dr/Foothill Blvd 5.2 /A 7.1 /A 4.8 /B 6.9 /A 

Westbound (Treadway Dr) Approach 9.2 /A 9.4 /A 9.3 /A 9.5 /A 

3. Cloverdale Blvd/US 101 Overpass 7.8 /A 10.1 /B 8.1 /A 11.2 /B 

Westbound (Overpass) Approach 11.4 /B 14.8 /B 14.8 /B 17.7 /C 

4. US 101 Overpass/101 South Ramps 1.2 /A 1.1 /A 1.1 /A 1.2 /A 

Southbound (Off-Ramp) Approach 9.7 /A 12.9 /B 9.9 /A 13.8 /B 

5. US 101 Overpass/101 North Ramps 6.6 /A 23.4 /C 7.2 /A 38.8 /E 

Northbound (Off-Ramp) Approach 10.9 /B 33.9 /D 11.5 /B 55.8 /F 

With All-Way Stop-Controls - - 8.6 /A 20.3 /C 

6. South Redwood Hwy/Sandholm Ln 2.0 /A 1.7 /A 3.7 /A 2.4 /A 

Eastbound (Sandholm Ln) Approach 9.4 /A 9.8 /A 10.2 /B 11.0 /B 

7. Foothill Blvd/Sandholm Ln 7.0 /A 6.8 /A 7.1 /A 7.5 /A 

8. S Redwood Hwy/Project St A  - - 2.2 /A 1.3 /A 

Eastbound (Project St) Approach - - 9.1 /A 9.4 /A 

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 = deficient operation; Shaded cells = mitigated 
conditions 

 
It should be noted that with the addition of project-related traffic volumes, average delay at the intersection of US 
101 Overpass/US 101 South Ramps decreases slightly during the a.m. peak hour and average delay at Treadway 
Drive/Foothill Boulevard decreases slightly during both peak hours.  While this is counter-intuitive, this condition 
occurs when a project adds trips to movements that are currently underutilized or have delays that are below the 
intersection average, resulting in a better balance between approaches and lower overall average delay.  At these 
locations, the project adds trips predominantly to the through and right-turn movements, which have delays that 
are lower than the overall intersection average, resulting in a slight reduction in average delay.   The conclusion 
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could incorrectly be drawn that the project improves operation based on this data alone; however, it is more 
appropriate to conclude that the project trips are expected to make use of excess capacity, so drivers will 
experience little, if any, change in conditions because of the project. 

Finding – The addition of project traffic would cause the intersection of US 101 Overpass/US 101 North Ramps to 
deteriorate to LOS E overall and LOS F on the minor street approach during the p.m. peak hour; all other 
intersections would continue operating acceptably. 

Recommendation – As mitigation, it is recommended that the project install stop signs and associated markings 
on the Overpass approaches to the intersection of US 101 Overpass/US 101 North Ramps. 

Future plus Project Conditions 

Upon the addition of project-generated traffic to the anticipated Future volumes, and with the planned signalization 
of Cloverdale Boulevard/Treadway Drive, the study intersections that were operating acceptably without project 
traffic would continue to do so and US 101 Overpass/US 101 North Ramps would continue to operate unacceptably 
with increased delays during the p.m. peak hour.  With all-way stop-controls installed at US 101 Overpass/US 101 
North Ramps, which was identified as being needed under Existing plus Project Conditions, the intersection would 
operate acceptably at LOS C.  Future plus Project operating conditions are summarized in Table 9. 

Table 9 – Future and Future plus Project Peak Hour Intersection Levels of Service 

Study Intersection 

Approach 

Future Conditions Future plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay/ 
LOS 

Delay/ 
LOS 

Delay/ 
LOS 

Delay/ 
LOS 

1. Cloverdale Blvd/Treadway Dr 13.2 /B 13.7 /B 13.0 /B 13.6 /B 

2. Treadway Dr/Foothill Blvd 5.3 /A 7.3 /A 5.1 /A 7.1 /A 

Westbound (Treadway Dr) Approach 9.6 /A 9.7 /A 9.7 /A 9.8 /A 

3. Cloverdale Blvd/US 101 Overpass 7.9 /A 14.5 /B 9.0 /A 17.4 /C 

Westbound (Overpass) Approach 13.0 /B 23.4 /C 18.9 /C 29.7 /D 

4. US 101 Overpass/101 South Ramps 1.3 /A 1.5 /A 1.3 /A 1.6 /A 

Southbound (Off-Ramp) Approach 10.1 /B 15.7 /C 10.2 /B 17.0 /C 

5. US 101 Overpass/101 North Ramps 7.4 /A 32.6 /D 7.9 /A 57.3 /F 

Northbound (Off-Ramp) Approach 11.6 /B 50.8 /F 12.2 B 87.8 /F 

With All-Way Stop-Controls 8.7/A 16.8/C 8.9 /A 22.1 /C 

6. South Redwood Hwy/Sandholm Ln 1.9 /A 1.7 /A 3.3 /A 2.3 /A 

Eastbound (Sandholm Ln) Approach 9.7 /A 10.4 /B 10.6 /B 11.1 /B 

7. Foothill Blvd/Sandholm Ln 7.1 /A 6.8 /A 7.1 /A 7.4 /A 

8. South Redwood Hwy/Project St A  - - 1.6 /A 1.0 /A 

Eastbound (Project St) Approach - - 9.5 /A 9.7 /A 

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 = deficient operation; Shaded cells = mitigated 
conditions 
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It is noted that delays are expected to decrease with the addition of project trips to Future volumes at the 
intersections of Cloverdale Boulevard/Treadway Drive and Treadway Drive/Foothill Boulevard for the same 
reasons identified in the Existing plus Project scenario discussion. 
 
Finding – With the addition of project traffic to Future volumes, the study intersections would continue operating 
acceptably, except for US 101 Overpass/US 101 North Ramps, which would deteriorate to LOS F overall and on the 
stop-controlled approach during the p.m. peak hour. 

Recommendation – As discussed for Existing plus Project conditions, it is recommended that the project install 
stop signs and legends on the Overpass approaches to the intersection of US 101 Overpass/US 101 North Ramps.  
This improvement would result in LOS C operation during the evening peak hour. 
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Alternative Modes 

Pedestrian Facilities 

As shown in the site plan, sidewalks would be provided along all streets within the site, as well as on the proposed 
extension of Foothill Boulevard and the project frontage with Sandholm Lane.  Additionally, as shown on the cross 
section in Figure 6, sidewalks would be provided on both sides of Project Street A.  The project would include 
installation of crosswalks on the east and south legs of the Foothill Boulevard/Sandholm Lane intersection and 
across the new street connection from the single-family homes to Foothill Boulevard.  Additionally, a crosswalk 
would be striped across Street A at its terminus with South Redwood Highway to connect the existing sidewalk 
along the Renner property to the proposed sidewalk along the Vintners Co-op property frontage.  As proposed, 
the project site would be connected to the surrounding pedestrian network and residents would be able to walk 
to the surrounding residential areas as well the commercial uses on Treadway Drive.    

Finding – As proposed, access for pedestrians would be adequate. 

Recommendation – All new curb ramps constructed with the project should be ADA compliant. 

Bicycle Facilities 

Lanes and Routes 

The proposed project would provide Class II bike lanes in both directions on the extension of Foothill Boulevard 
and the new project street.  The proposed bike lanes on Foothill Boulevard are consistent with plans contained in 
the SCTA Countywide Bicycle and Pedestrian Master Plan, and while the project street is not included in the plan, the 
bike lanes proposed would connect Foothill Boulevard to South Redwood Highway.  The existing bike lanes on 
Foothill Boulevard, Cloverdale Boulevard, and Treadway Drive combined with the proposed bike lanes on the 
Foothill Boulevard extension and the project street, together with the planned bike route on Sandholm Lane 
would provide adequate access for bicyclists in the project vicinity. 

Finding – Bicycle facilities, as proposed, are consistent with the SCTA Countywide Bicycle and Pedestrian Master 
Plan and would adequately serve the site and surrounding uses.   

Bicycle Storage 

Residents of the single-family homes and row-houses would have access to garages so no additional bicycle 
parking would be necessary; however, the apartment units would not have garages so bike parking should be 
provided for use by residents of the apartments.  Zoning regulations for the City of Cloverdale do not specify 
bicycle parking requirements for residential uses, and neither do those for the County of Sonoma, so it is 
recommended that bike parking for the apartment units be provided in accordance with the Santa Rosa City Code, 
which requires attached multifamily dwellings to provide bike parking at a rate of one space per four dwelling 
units.  Based on a total of 166 apartments, a minimum of 42 bicycle parking spaces should be provided on-site.  As 
shown on the site plan, parking for 42 bicycles would be provided on Parcel C with the apartments. 

Finding – Adequate bicycle parking would be provided on-site.  
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Figure 6 – Project Street A Layout and Cross Section
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Transit 

The proposed project would be within an acceptable walking distance of the transit stop for SCT Route 60 on 
South Redwood Highway near Sandholm Lane, which services destinations throughout Cloverdale as well as 
Geyserville, Healdsburg, Windsor, and Santa Rosa.  Additionally, a resident could bicycle to the transit stop for SCT 
Route 68 on Treadway Drive, which provides access to more destinations within the City of Cloverdale. 

Finding – Existing transit service is adequate to accommodate demand. 
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Access and Circulation 

Site Access 

The project would take access from an extension of Foothill Boulevard and a new public “Street A” that would run 
parallel to Sandholm Lane, and approximately 750 feet south.  The new public street would connect the new 
section of Foothill Boulevard to South Redwood Highway.  Additionally, a connection to Sunset Drive would be 
provided near the western end of the site.  The single-family homes would be accessed from the connection to 
Sunset Drive or from a new intersection with Foothill Boulevard.  The row-house and apartment units would be 
accessed via a driveway on the east side of Foothill Boulevard and a driveway on the north side of Street A. 

Access Analysis 

Left-Turn Lane Warrants 

The need for a left-turn lane on South Redwood Highway at the intersection with Street A was evaluated based 
on criteria contained in the Intersection Channelization Design Guide, National Cooperative Highway Research 
Program (NCHRP) Report No. 279, Transportation Research Board, 1985, as well as a more recent update of the 
methodology developed by the Washington State Department of Transportation.  The NCHRP report references a 
methodology developed by M. D. Harmelink that includes equations that can be applied to expected or actual 
traffic volumes to determine the need for a left-turn pocket based on safety issues. 

Based on Future plus Project volumes, which are representative of worst-case conditions, a left-turn lane would 
not be warranted on South Redwood Highway at the intersection with Street A.  Copies of the turn lane warrant 
analysis spreadsheets are provided in Appendix D. 

Finding – A left-turn lane would not be warranted on South Redwood Highway at Street A. 

Sight Distance 

At unsignalized intersections and driveways, a substantially clear line of sight should be maintained between the 
driver of a vehicle waiting at the crossroad and the driver of an approaching vehicle.  Sight distances along South 
Redwood Highway at the proposed location of Street A were evaluated based on sight distance criteria contained 
in the Highway Design Manual published by Caltrans.  The recommended sight distances at intersections of public 
streets is based on corner sight distance, with approach travel speed used as the basis for determining the 
recommended sight distance. 

For the posted speed of 35 mph on South Redwood Highway to the north of Street A and 50 mph to the south, 
the recommended corner sight distances are 385 and 550 feet, respectively.  Based on a review of field conditions, 
sight lines are clear for more than 500 feet to the north to the slight bend in the roadway and are clear for more 
than 600 feet to the south, which is more than adequate for the posted speed limit in each direction.  Additionally, 
adequate stopping sight distance is available on both South Redwood Highway approaches to notice and react 
to a vehicle slowing or stopped to turn onto Street A. 

Sight lines were also field measured at Foothill Boulevard/Sandhom Lane.  Although the intersection is currently 
stop-controlled on both approaches, field conditions were reviewed to determine if adequate sight distances are 
available for the intersection to be stop-controlled on the Sandholm Lane approach only.  For the posted speed 
limit of 25 mph on Foothill Boulevard, the recommended corner sight distance is 275 feet.  A review of field 
conditions indicates that from a position on the Sandholm Lane approach, sight lines are clear for more than 300 
feet looking north on Foothill Boulevard.  Trees and shrubbery are currently blocking sight lines to the south, but 
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these would be removed to construct the new southern leg and with their removal sight lines are expected to be 
adequate as the new leg would align with the existing Foothill Boulevard leg and be orthogonal to Sandholm 
Lane.  Therefore, sight lines to the south of Sandholm Lane are also expected to be adequate. 

The project driveways on Foothill Boulevard and Street A and the street connection on Foothill Boulevard do not 
yet exist so adequacy of sight lines at these locations were evaluated based on the proposed site plan.  All public 
streets to be created by the project would be straight and flat so sight lines are expected to be adequate for drivers 
waiting on the minor street approaches, as well as for following drivers; however, any potential frontage 
improvements that could potentially obstruct sight lines, such as landscaping or signing, should be placed outside 
of the vision triangles at each access point.  Additionally, the curb should be painted red near the driveways as 
necessary to ensure that parked vehicles do not restrict sight lines.  

Finding – Adequate corner and following sight distances are available at South Redwood Highway/Street A and 
would be available at Foothill Boulevard/Sandholm Lane with removal of the vegetation on the southeast corner.  
Based on the site plan, sight lines are expected to adequate at the project driveways and the entrance to the 
neighborhood of single-family homes. 

Recommendation – Street parking along the Foothill Boulevard extension should be prohibited within the vision 
triangle at the project access points.  Any new landscaping or monuments along the project frontage should be 
clear between three and seven feet in height from the top of pavement to allow for unobstructed sight lines. 

Travel Speeds 

A 24-hour speed survey was conducted on Foothill Boulevard between Treadway Drive and Mt. Diablo Way and 
on South Redwood Highway between Sandholm Lane and Kelly Road to determine if Engineering and Traffic 
Surveys should be prepared to modify the speed limits.  The average speed on Foothill Boulevard was 26 mph and 
the 85th percentile speed was 31 mph, both of which are common for roadways with a posted speed limit of 25-
mph.  Although the critical speed indicates a speed limit of 30 mph, due to the residential character of the area 
along with the presence of bike lanes lower speeds are desired; therefore an update to the Engineering and Traffic 
survey to modify the existing speed limit does not appear to be warranted. 

The average speed on South Redwood Highway was 42 mph and 85th percentile speed was 50 mph.  Although the 
speed survey was taken in a segment with a speed limit of 35 mph, the higher speeds are likely due to motorists 
traveling southbound speeding up in anticipation of the 50-mph speed limit to the south and those traveling 
northbound still slowing down from higher speeds.  This is typical for a transition zone such as the subject segment 
of South Redwood Highway so an Engineering and Traffic Surveys is not recommended at this time to modify the 
speed limit as this would result in a need to increase the speed limit.  Because the development occurring in the area 
is changing its character, travel speeds are likely to decrease in the future as drivers routinely encounter entering or 
turning traffic, causing a change in behavior and lower travel speeds.  A speed survey would be more appropriate 
after the area has been built out and is occupied.  Copies of the speed survey data are included in Appendix E. 

Finding – The speeds observed on Foothill Boulevard and South Redwood Highway are consistent with 
expectations for each respective facility. 

Design Considerations 

Intersection Controls 

The proposed project would create three new intersections of public streets and modify the existing intersection of 
Foothill Boulevard/Sandholm Lane.  Consideration was given the controls that should be implemented at each location. 
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 Foothill Boulevard/Sandholm Lane – The project would extend Foothill Boulevard south from Sandholm 
Lane and as such would add a third leg to the existing configuration.  The intersection is currently stop-
controlled on both approaches and as shown in the site plan, would be stop-controlled on the new Foothill 
Boulevard approach.  A preliminary review of the existing and expected future volumes at the intersection 
indicates that volumes would not be high enough to warrant installation of all-way stop-controls (ASWC).  
Without a collision or sight distance issue, the provision of AWSC would add unnecessary delay to those 
traveling on Foothill Boulevard.  Since the intersection would be orthogonal and sight lines are expected to 
be adequate, it is recommended that the westbound Sandholm Lane approach be stop-controlled and the 
Foothill Boulevard approaches free.  This would result in a more standard two-way stop-controlled 
configuration wherein the terminating street is the one with a stop sign.  Based on Future plus Project 
volumes, which represents worst-case conditions, the intersection would operate at LOS A overall and on the 
side-street approach with these recommended controls.  Because removal of the stop sign from the 
southbound Foothill Boulevard approach could surprise some drivers, temporary signing should be installed 
on Sandholm Lane indicating that cross traffic does NOT stop; this could be removed six months after the 
project is occupied and drivers have become familiar with the changed pattern. 

 Foothill Boulevard (Extension)/Unnamed Project Street – Access to the single-family homes would be 
provided via an unnamed street that would intersect the extension of Foothill Boulevard approximately 420 feet 
south of Sandholm Lane; no controls are shown on the site plan.  It is recommended that the intersection be stop-
controlled on the unnamed project street approach, as is typical for traffic from a local street entering a collector. 

 Foothill Boulevard (Extension)/Street A – The extension of Foothill Boulevard would create an intersection 
with Street A; however, there would be no conflicting turning movements so no controls would be necessary 
in the near term.  When Foothill Boulevard is extended further south, the intersection would be a candidate 
for stop controls on the terminating Street A approach. 

 South Redwood Highway/Street A – Street A would create a new intersection with South Redwood Highway 
just south of the Renner Petroleum site; no controls for this intersection are shown on the site plan.  As is 
typical for minor street approaches to arterials, it is recommended that the Street A approach be stop-
controlled.  This control-type was assumed throughout the operational analysis and results in acceptable LOS 
in all evaluated scenarios. 

Finding – No controls would be necessary at the intersection of Foothill Boulevard/Street A. 

Recommendation – The intersections of South Redwood Highway/Street A, Foothill Boulevard/Sandholm Lane, 
and Foothill Boulevard/Unnamed Project Street should all be stop-controlled on the minor street approaches. 

Street A 

As shown in Figure 6, Street A would be 32 feet wide and would have two 11-foot travel lanes and two five-foot 
Class II bike lanes.  Sidewalks would be provided on both sides of the street.  The entire public right-of-way, 
including sidewalks, would be 43 feet wide, 30 feet of which would come from the Baumgardner Ranch property 
and 13 feet from the Vintners Co-op property.  The Urban Street Geometric Design Handbook, Institute of 
Transportation Engineers, 2008 provides guidance on recommended bike lane widths and the width of adjacent 
travel lanes.  For low-volume collector streets with typical speeds up to 25 mph, the recommended bike lane width 
adjacent to a curb is five feet and the minimum width of the adjacent travel lane is 10 feet with a maximum width 
of 11 to 12 feet.  The cross section proposed for Street A is consistent with recommendations contained in the 
handbook and vehicles, bicyclists, and pedestrians would all be accommodated with the design.   

Finding – The proposed cross section for Street A is consistent with design recommendations for a low-volume 
collector street with bike lanes. 
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Parking 

The project was analyzed to determine if the proposed parking supply would be sufficient to satisfy applicable 
City and State requirements.  The project site, as proposed, would provide 237 parking spaces for the single-family 
residences, consisting of two garage spaces and one street space per unit and 155 parking spaces for the row-
house units, consisting of two garage spaces per unit plus an additional 35 shared spaces.  A total of 184 shared 
spaces would be provided for residents of the apartments. 

City Requirements 

For the City of Cloverdale, parking supply requirements are based on the City’s Municipal Code, Chapter 18.11, 
Parking and Loading Requirements.  Single family homes are required to provide two parking spaces per unit, one 
of which must be covered, and cluster ownership housing (which is applicable to row-house units) is required to 
provide one covered space per unit plus one and one-half shared spaces per unit plus another one-half space per 
unit which may be restricted or unrestricted, for a total of three spaces per unit.  Single-bedroom apartments are 
required to provide one covered space per unit plus one shared space per unit and two- or more-bedroom 
apartments are required to provide one covered space per unit plus two shared spaces per unit. 

Based on application of these rates, a total of 158 spaces would be required for the single-family homes, 180 spaces 
would be required for the row-house units, and 341 spaces would be required for the apartments.  The proposed 
supply for the single-family homes would be more than adequate to satisfy City requirements, but the supply for 
the row-house units would be 25 spaces short and the supply for the apartments would be 157 spaces short. 

California Density Bonus Law 

Under Government Code 65915-65918, the proposed project would be eligible for reduced parking requirements 
based on the planned restriction of at least 10 percent of the total units for lower income residents.  Under state 
law, developments that are eligible cannot be required by jurisdictions to provide a parking ratio exceeding one 
on-site parking space per one-bedroom unit, two parking spaces per unit with two or three bedrooms, or two and 
one-half parking spaces per unit with four bedrooms.  Based on these rates, a total of 182 spaces would be required 
for the single-family homes, 123 spaces would be required for the row-houses, and 175 spaces would be required 
for the apartments.  As proposed, the project would satisfy the reduced parking requirements allowed under state 
law. 

The parking analysis is summarized in Table 10.  
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Table 10 – Parking Analysis 

Land Use Units Rate Parking Spaces 

City Required Parking    

Single-Family Dwelling 79 du 2 space/du 158 

Cluster Ownership Housing 60 du 3 space/du 180 

Apartments    

One-Bedroom Units 157 du 2 space/du 314 

Two (or more)-Bedroom Units 9 du 3 space/du 27 

Total City Requirements   679 

State Required Parking    

Single-Family Dwelling    

Three-Bedroom Units 31 du 2 space/du 62 

Four-Bedroom Units 48 du 2.5 space/du 120 

Row-Houses    

Two- or Three-Bedroom Units 55 du 2 space/du 110 

Four-Bedroom Units 5 du 2.5 space/du 13 

Apartments    

One-Bedroom Units 157 du 1 space/du 157 

Two- or Three-Bedroom Units 9 du 2 space/du 18 

Total State Requirements   480 

Total Proposed   576 

Notes: du = dwelling unit 

 
Finding – The proposed parking supply for the single-family homes would satisfy City requirements and although 
the supply for the row-house and apartment units would not meet City requirements, adequate parking would be 
provided to meet the reduced parking requirements allowed under state law for affordable housing projects. 
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Conclusions and Recommendations 

Conclusions 

 Based on application of standard ITE rates, the proposed project would be expected to generate an average 
of 2,092 trips per day, including 152 trips during the a.m. peak hour and 192 trips during the p.m. peak hour.  

 Under Existing Conditions, the study intersections operate acceptably at LOS C or better overall with the minor 
street approaches operating acceptably at LOS D or better.  The addition of project traffic would cause the 
intersection of US 101 Overpass/US 101 North Ramps to deteriorate to LOS E overall and LOS F on the minor 
street approach during the p.m. peak hour; all other intersections would continue operating acceptably. 

 Under the anticipated Future volumes, the study intersections are expected to continue operating acceptably 
except for US 101 Overpass/US 101 North Ramps, which would operate at LOS D overall and LOS F on the 
minor street approach during the p.m. peak hour.  With the addition of project traffic, the study intersections 
would continue operating acceptably, except for US 101 Overpass/US 101 North Ramps, which would 
deteriorate to LOS F overall and on the stop-controlled approach.  

 As proposed, access for pedestrians, bicyclists, and transit would be adequate. 

 A left-turn lane would not be warranted on South Redwood Highway at Street A. 

 Adequate corner and following sight distances are available at South Redwood Highway/Street A and would 
be available at Foothill Boulevard/Sandholm Lane with removal of the vegetation on the southeast corner.  
Additionally, sight lines are expected to be adequate at the project driveways and the intersection providing 
access to the single-family homes. 

 The speeds observed on Foothill Boulevard and South Redwood Highway are consistent with expectations 
for each respective facility. 

 No stop controls would be necessary at the intersection of Foothill Boulevard/Street A in the near-term. 

 The proposed cross section for Street A is consistent with design recommendations for a low-volume collector 
street with bike lanes. 

 The proposed parking supply for the single-family homes would satisfy City requirements.  Although the 
supply for the row-house and apartment units would not meet City requirements, adequate parking would 
be provided to meet the reduced state requirements applicable to projects that provide housing for low-
income residents. 

Recommendations 

 To mitigate its impact under Existing plus Project and Future plus Project Conditions, it is recommended that the 
project obtain an encroachment permit to install all-way stop-controls at US 101 Overpass/US 101 North Ramps.  
This improvement would reduce the project’s impact on the surrounding roadway network to less-than-significant.  

 If not completed as part of the project, the City may wish to consider coordinating with Caltrans to install all-
way stop-controls at US 101 Overpass/US 101 North Ramps to accommodate the expected growth in traffic 
on the off-ramp approach under Future Conditions. 
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 All new curb ramps constructed with the project should be ADA compliant. 

 Parking should be prohibited along the Foothill Boulevard extension within the vision triangle at the project 
access points.  Any new landscaping or monuments along the project frontage should be clear between three 
and seven feet in height from the top of pavement to allow for unobstructed sight lines. 

 The intersections of South Redwood Highway/Street A, Foothill Boulevard/Sandholm Lane, and Foothill 
Boulevard/Unnamed Project Street should all be stop-controlled on the minor street approaches. 
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Appendix A 

Collision Rate Calculations 

  





Date of Count:  

Number of Collisions:  4
Number of Injuries:  2

Number of Fatalities:  0
ADT:  9400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

4 x
9,400 x x 5

Study Intersection  0.23 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  2100

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
2,100 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

0.0%
Collision Rate Fatality Rate

collision rate =  
365

2: 

Number of Collisions x 1 Million

0.7%

collision rate =  
ADT x 365 Days per Year x Number of Years

50.0%

1,000,000

Injury Rate

Fatality Rate
0.0%

ADT x 365 Days per Year x Number of Years

0.0%

ADT = average daily total vehicles entering intersection 

0.7%

Collision Rate Injury Rate

Intersection Collision Rate Calculations

October 1, 2013
September 30, 2018

Intersection # Cloverdale Blvd & Treadway Dr

collision rate =  
1,000,000

Treadway Dr & Foothill Blvd

36.4%

ADT = average daily total vehicles entering intersection 

October 1, 2013

365

Intersection #

September 30, 2018

Number of Collisions x 1 Million
collision rate =  

1: 

Traffic Impact Study for the Baumgardner Ranch Project

Thursday, February 7, 2019

Thursday, February 7, 2019

36.4%

W-Trans
4/10/2019
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Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
ADT:  9700

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

1 x
9,700 x x 5

Study Intersection  0.06 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
ADT:  8400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Stop & Yield Controls

Area:  Urban

1 x
8,400 x x 5

Study Intersection  0.07 c/mve
Statewide Average*  0.15 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

36.4%

Traffic Impact Study for the Baumgardner Ranch Project

October 1, 2013

41.9%

Fatality Rate Injury Rate

October 1, 2013

collision rate =  

Intersection #

0.0%

September 30, 2018

collision rate =  

ADT = average daily total vehicles entering intersection 

Intersection Collision Rate Calculaions

Intersection #

Fatality Rate

365

Collision Rate

3: Cloverdale Blvd & US 101 Overpass

collision rate =  
1,000,000

Number of Collisions x 1 Million
ADT x 365 Days per Year x Number of Years

Injury Rate

September 30, 2018

US 101 Overpass & US 101 South Ramps

ADT = average daily total vehicles entering intersection 

0.7%

Thursday, February 7, 2019

0.0%

4: 

Number of Collisions x 1 Million

1.0%
0.0% 0.0%

1,000,000
365

ADT x 365 Days per Year x Number of Years

Thursday, February 7, 2019

collision rate =  

Collision Rate

W-Trans
4/10/2019
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Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  6700

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
6,700 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.15 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  2200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
2,200 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.18 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

October 1, 2013
September 30, 2018

collision rate =  

Intersection Collision Rate Calculaions

Traffic Impact Study for the Baumgardner Ranch Project

October 1, 2013
September 30, 2018

0.0%

collision rate =  
Number of Collisions x 1 Million

0.0%

ADT x 365 Days per Year x Number of Years

0.7% 36.4%

collision rate =  
1,000,000

365

ADT = average daily total vehicles entering intersection 

Collision Rate Fatality Rate Injury Rate

Thursday, February 7, 2019

Intersection # 5: 

Thursday, February 7, 2019

ADT = average daily total vehicles entering intersection 

0.0%
Injury Rate

0.0%

ADT x 365 Days per Year x Number of Years

collision rate =  
1,000,000

365

Collision Rate Fatality Rate

41.9%

Intersection # 6: South Redwood Hwy & Sandholm Ln

1.0%

US 101 Overpass & US 101 North Ramps

Number of Collisions x 1 Million

W-Trans
4/10/2019
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Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  310

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  4 Way Stop

Area:  Urban

0 x
310 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.05 c/mve

c/mve = collisions per million vehicles entering intersection
*  2013 Collision Data on California State Highways, Caltrans

Intersection Collision Rate Calculaions

Traffic Impact Study for the Baumgardner Ranch Project

Intersection # 7: Foothill Blvd & Sandholm Ln

Thursday, February 7, 2019

October 1, 2013
September 30, 2018

collision rate =  
Number of Collisions x 1 Million

ADT x 365 Days per Year x Number of Years

collision rate =  
1,000,000

365

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%
1.1% 35.9%

ADT = average daily total vehicles entering intersection 

W-Trans
4/10/2019
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Appendix B 

Intersection Level of Service Calculations 
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Appendix C 

Growth Factor Calculations 

  





Facility

AM 

2010

AM 

2040 AM GF

AM GF 

ADJ

PM 

2010

PM 

2040 PM GF

PM GF 

ADJ

Cloverdale Blvd 652 1287 1.97 1.68 821 1488 1.81 1.57

Overpass 652 810 1.24 1.17 821 1268 1.54 1.38

South Ramps 431 732 1.70 1.49 281 549 1.95 1.67

North Ramps 217 361 1.66 1.46 504 522 1.04 1.03

AVERAGE 1.45 1.41

Notes:

GROWTH FACTOR CALCULATIONS

2010 and 2040 segment volumes taken from SCTA Gravity Demand Model
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Appendix D 

Turn Lane Warrants 

  





(veh/hr) (veh/hr)

100 170

24 12

Southbound Speed Limit: 35 mph Northbound Speed Limit: 50 mph
Southbound Configuration: Northbound Configuration:

1.  Check for right turn volume criteria %lt 6.6 %

AV 701 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 870.1
Va = 124

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = 660 Study Intersection

NO NO

South Redwood Hwy

Study Intersection: South Redwood Highway/Street A
Study Scenario: PM Future + Project

North/South From the West

Southbound Volumes Northbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Southbound

Advancing Volume Threshold

2 Lanes - Undivided

Southbound

Thresholds not met, continue to next step

Street A

Percentage Left Turns

If AV<Va then warrant is met

Northbound

Turn Lane Warrant Analysis - Tee Intersections

Direction of Analysis Street: Cross Street Intersects:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Advancing Volume Threshold

Advancing Volume Threshold

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

No

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  

Through Volume =

Turn lane warranted if point falls to right of warrant threshold line

Two lane roadway warrant threshold for: 50

Thresholds not met, continue to next step

If AV<Va then warrant is met

Advancing Volume

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 124 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

= Through Volume

South Redwood Hwy
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Speed Survey Data 





Day: City: Cloverdale

Date: Project #: CA19_8058_001n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
05:00 0 0 0 4 0 0 0 0 0 0 0 0 0 4
06:00 1 2 4 6 5 0 0 0 0 0 0 0 0 18
07:00 1 4 13 22 6 1 0 0 0 0 0 0 0 47
08:00 1 1 4 9 2 1 0 0 0 0 0 0 0 18
09:00 0 4 6 9 4 0 0 0 0 0 0 0 0 23
10:00 2 2 3 5 5 0 0 0 0 0 0 0 0 17
11:00 0 1 6 5 0 0 0 0 0 0 0 0 0 12
12:00 PM 1 0 8 8 4 1 0 0 0 0 0 0 0 22
13:00 1 1 4 8 7 0 0 0 0 0 0 0 0 21
14:00 0 0 8 13 3 0 0 0 0 0 0 0 0 24
15:00 0 4 6 6 7 0 0 0 0 0 0 0 0 23
16:00 1 4 10 14 4 0 0 0 0 0 0 0 0 33
17:00 1 4 6 11 5 0 0 0 0 0 0 0 0 27
18:00 0 0 3 11 4 1 0 0 0 0 0 0 0 19
19:00 0 0 3 5 3 0 0 0 0 0 0 0 0 11
20:00 0 1 2 7 2 0 1 0 0 0 0 0 0 13
21:00 0 0 2 3 2 0 0 0 0 0 0 0 0 7
22:00 0 0 2 3 1 0 0 0 0 0 0 0 0 6
23:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1

9 30 92 149 65 4 1 350

3% 9% 26% 43% 19% 1% 0% 100%

5 16 38 60 22 2 0 0 0 0 0 0 0 143

1% 5% 11% 17% 6% 1% 41%

10:00 07:00 07:00 07:00 07:00 07:00               07:00

2 4 13 22 6 1               47

4 14 54 89 43 2 1 0 0 0 0 0 0 207

1% 4% 15% 25% 12% 1% 0% 59%

12:00 15:00 16:00 16:00 13:00 12:00 20:00 16:00

1 4 10 14 7 1 1             33

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

65 19% 43 12% 60 17% 182 52%

North Bound

South Bound

Prepared by National Data & Surveying Services

Thursday

% PM

% AM

% of Totals

AM Peak Hour

Foothill Blvd Bet. Treadway Dr & Mt. Diablo Way

AM Volumes

SPEED

Directional Peak Periods

All Speeds

North Bound

2/7/2019

Volume

Volume

PM Volumes

Totals

Direction

PM Peak Hour

Average

26

26

15th 

21

21

ADT

350

356

Percentiles
Street Name

Foothill Blvd

Foothill Blvd

85th

31

31

95th

34

34

50th

26

27



Day: City: Cloverdale

Date: Project #: CA19_8058_001s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 1 1 0 0 0 0 0 0 0 0 0 0 2
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 1 0 1 2 1 1 0 0 0 0 0 0 0 6
06:00 0 1 2 4 0 0 0 0 0 0 0 0 0 7
07:00 1 2 4 3 2 0 0 0 0 0 0 0 0 12
08:00 0 1 4 9 4 0 0 0 0 0 0 0 0 18
09:00 0 1 2 4 4 0 0 0 0 0 0 0 0 11
10:00 0 3 1 2 1 0 1 0 0 0 0 0 0 8
11:00 1 0 4 4 2 0 1 0 0 0 0 0 0 12
12:00 PM 0 1 6 13 2 1 0 0 0 0 0 0 0 23
13:00 1 0 9 9 9 0 0 0 0 0 0 0 0 28
14:00 0 0 5 7 6 0 0 0 0 0 0 0 0 18
15:00 2 4 12 14 5 0 0 0 0 0 0 0 0 37
16:00 0 1 10 16 4 1 0 0 0 0 0 0 0 32
17:00 1 2 15 28 5 0 0 0 0 0 0 0 0 51
18:00 0 2 6 9 6 1 0 0 0 0 0 0 0 24
19:00 0 0 3 10 5 0 0 0 0 0 0 0 0 18
20:00 0 1 6 13 2 0 0 0 0 0 0 0 0 22
21:00 0 1 3 7 4 0 0 0 0 0 0 0 0 15
22:00 0 0 1 4 0 0 0 0 0 0 0 0 0 5
23:00 0 0 2 2 1 0 0 0 0 0 0 0 0 5

7 22 97 161 63 4 2 356

2% 6% 27% 45% 18% 1% 1% 100%

3 10 19 29 14 1 2 0 0 0 0 0 0 78

1% 3% 5% 8% 4% 0% 1% 22%

05:00 10:00 07:00 08:00 08:00 05:00 10:00             08:00

1 3 4 9 4 1 1             18

4 12 78 132 49 3 0 0 0 0 0 0 0 278

1% 3% 22% 37% 14% 1% 78%

15:00 15:00 17:00 17:00 13:00 12:00 17:00

2 4 15 28 9 1               51

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

30 8% 51 14% 83 23% 192 54%

North Bound

South Bound

Prepared by National Data & Surveying Services

SPEED
Foothill Blvd Bet. Treadway Dr & Mt. Diablo Way

2/7/2019

South Bound

PM Peak Hour

Totals
% of Totals

AM Volumes

AM Peak Hour

% AM

Thursday

Volume

PM Volumes

% PM

Volume

Directional Peak Periods

31

350

356

50th

26

ADT15th 

34

21

21

27

Direction

All Speeds

95th

Percentiles
Street Name

Foothill Blvd

Foothill Blvd

85th

31

34

Average

26

26



Day: City: Cloverdale

Date: Project #: CA19_8058_001

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 1 1 0 0 0 0 0 0 0 0 0 0 2
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1
03:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
05:00 1 0 1 6 1 1 0 0 0 0 0 0 0 10
06:00 1 3 6 10 5 0 0 0 0 0 0 0 0 25
07:00 2 6 17 25 8 1 0 0 0 0 0 0 0 59
08:00 1 2 8 18 6 1 0 0 0 0 0 0 0 36
09:00 0 5 8 13 8 0 0 0 0 0 0 0 0 34
10:00 2 5 4 7 6 0 1 0 0 0 0 0 0 25
11:00 1 1 10 9 2 0 1 0 0 0 0 0 0 24
12:00 PM 1 1 14 21 6 2 0 0 0 0 0 0 0 45
13:00 2 1 13 17 16 0 0 0 0 0 0 0 0 49
14:00 0 0 13 20 9 0 0 0 0 0 0 0 0 42
15:00 2 8 18 20 12 0 0 0 0 0 0 0 0 60
16:00 1 5 20 30 8 1 0 0 0 0 0 0 0 65
17:00 2 6 21 39 10 0 0 0 0 0 0 0 0 78
18:00 0 2 9 20 10 2 0 0 0 0 0 0 0 43
19:00 0 0 6 15 8 0 0 0 0 0 0 0 0 29
20:00 0 2 8 20 4 0 1 0 0 0 0 0 0 35
21:00 0 1 5 10 6 0 0 0 0 0 0 0 0 22
22:00 0 0 3 7 1 0 0 0 0 0 0 0 0 11
23:00 0 0 2 2 2 0 0 0 0 0 0 0 0 6

16 52 189 310 128 8 3 706

2% 7% 27% 44% 18% 1% 0% 100%

8 26 57 89 36 3 2 0 0 0 0 0 0 221

1% 4% 8% 13% 5% 0% 0% 31%

07:00 07:00 07:00 07:00 07:00 05:00 10:00             07:00

2 6 17 25 8 1 1             59

8 26 132 221 92 5 1 0 0 0 0 0 0 485

1% 4% 19% 31% 13% 1% 0% 69%

13:00 15:00 17:00 17:00 13:00 12:00 20:00 17:00

2 8 21 39 16 2 1             78

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

95 13% 94 13% 143 20% 374 53%

Summary

Thursday

Volume

PM Volumes

% PM

PM Peak Hour

Volume

Average

Directional Peak Periods

AM Peak Hour

All Speeds

Totals
% of Totals

AM Volumes

% AM

50th

27 26

15th 

Prepared by National Data & Surveying Services

SPEED
Foothill Blvd Bet. Treadway Dr & Mt. Diablo Way

2/7/2019

Summary

ADT
Direction

21 706

Percentiles
Street Name

Foothill Blvd

85th

31

95th

34



Day: City: Cloverdale

Date: Project #: CA19_8058_002n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 1 2 2 0 1 0 0 0 0 0 6
01:00 1 0 0 0 0 0 1 0 0 0 0 0 0 2
02:00 0 0 0 0 0 1 0 1 0 0 0 0 0 2
03:00 0 0 0 0 1 1 0 0 0 0 0 0 0 2
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 3 5 0 0 0 0 0 8
06:00 0 0 0 1 2 3 5 3 2 0 0 0 0 16
07:00 0 1 0 1 1 8 10 4 3 0 0 0 0 28
08:00 0 1 0 1 3 7 11 2 3 1 0 0 0 29
09:00 0 1 1 1 6 12 8 7 6 0 0 0 0 42
10:00 0 0 1 1 3 8 4 13 6 1 0 0 0 37
11:00 0 0 0 0 5 12 11 10 3 1 1 0 0 43
12:00 PM 0 1 0 2 4 9 14 11 8 0 0 0 0 49
13:00 0 0 2 3 5 10 8 5 1 2 0 0 0 36
14:00 0 0 1 2 6 17 12 9 6 1 2 0 0 56
15:00 0 0 1 4 11 12 21 16 9 3 0 0 0 77
16:00 0 0 1 5 9 25 26 23 7 0 2 0 0 98
17:00 0 1 1 1 10 17 18 15 5 1 0 0 0 69
18:00 0 0 0 2 3 15 8 0 1 0 0 0 0 29
19:00 0 0 0 2 2 3 3 1 0 0 0 1 0 12
20:00 0 0 0 0 1 1 3 2 2 1 0 1 0 11
21:00 0 0 0 0 1 3 1 2 2 1 0 0 0 10
22:00 0 0 0 0 0 1 0 0 2 0 0 0 0 3
23:00 0 0 1 0 0 0 0 1 0 0 0 0 0 2

1 5 9 27 75 167 167 131 66 12 5 2 667

0% 1% 1% 4% 11% 25% 25% 20% 10% 2% 1% 0% 100%

1 3 2 6 23 54 53 46 23 3 1 0 0 215

0% 0% 0% 1% 3% 8% 8% 7% 3% 0% 0% 32%

01:00 07:00 09:00   09:00 09:00 08:00 10:00 09:00 08:00 11:00     11:00

1 1 1 1 6 12 11 13 6 1 1     43

0 2 7 21 52 113 114 85 43 9 4 2 0 452

0% 1% 3% 8% 17% 17% 13% 6% 1% 1% 0% 68%

12:00 13:00 16:00 15:00 16:00 16:00 16:00 15:00 15:00 14:00 19:00 16:00

  1 2 5 11 25 26 23 9 3 2 1   98

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

57 9% 85 13% 167 25% 358 54%

North Bound

South Bound

95th

54

54

50th

41

43

ADT

667

711

Percentiles
Street Name

S Redwood Hwy

S Redwood Hwy

85th

49

50

Direction

PM Peak Hour

Average

41

43

15th 

34

35

SPEED

Directional Peak Periods

All Speeds

North Bound

2/7/2019

Volume

Volume

PM Volumes

Totals

Prepared by National Data & Surveying Services

Thursday

% PM

% AM

% of Totals

AM Peak Hour

S Redwood Hwy Bet. Sandholm Ln & Kelly Rd

AM Volumes



Day: City: Cloverdale

Date: Project #: CA19_8058_002s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 1 0 2 0 0 0 1 0 0 0 0 0 0 4
01:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 1 1 0 0 0 0 0 2
03:00 0 0 0 0 0 0 0 1 0 0 0 0 0 1
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 1 1 1 3 4 2 3 3 0 0 18
06:00 0 0 0 1 7 24 20 16 7 3 0 1 0 79
07:00 0 0 0 3 2 7 18 21 4 0 0 0 1 56
08:00 0 0 0 3 4 10 11 13 3 0 2 0 0 46
09:00 0 1 1 0 7 16 8 10 3 1 0 0 0 47
10:00 0 1 1 2 3 10 10 14 6 1 0 0 0 48
11:00 0 1 0 0 4 6 13 18 6 2 1 0 0 51
12:00 PM 0 0 2 2 3 7 6 19 2 0 0 0 0 41
13:00 0 0 0 2 2 13 10 14 3 1 0 0 0 45
14:00 1 0 1 0 1 7 13 10 8 1 0 0 0 42
15:00 0 0 1 2 4 14 19 10 4 3 0 0 0 57
16:00 0 0 2 1 4 10 15 16 8 0 0 0 0 56
17:00 0 0 3 0 4 8 17 9 5 0 0 0 0 46
18:00 0 0 1 1 1 7 6 6 2 0 0 0 0 24
19:00 0 0 0 1 3 5 4 9 1 0 1 0 0 24
20:00 0 0 0 1 0 2 2 4 1 1 0 0 0 11
21:00 0 0 0 0 0 2 3 2 1 0 1 0 0 9
22:00 0 0 0 0 2 0 1 0 0 0 0 0 0 3
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 3 14 20 53 149 181 197 66 16 8 1 1 711

0% 0% 2% 3% 7% 21% 25% 28% 9% 2% 1% 0% 0% 100%

1 3 4 10 29 74 85 98 31 10 6 1 1 353

0% 0% 1% 1% 4% 10% 12% 14% 4% 1% 1% 0% 0% 50%

  09:00   07:00 06:00 06:00 06:00 07:00 06:00 05:00 05:00 06:00 07:00 06:00

1 1 2 3 7 24 20 21 7 3 3 1 1 79

1 0 10 10 24 75 96 99 35 6 2 0 0 358

0% 1% 1% 3% 11% 14% 14% 5% 1% 0% 50%

14:00 17:00 12:00 15:00 15:00 15:00 12:00 14:00 15:00 19:00 15:00

1   3 2 4 14 19 19 8 3 1     57

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

102 14% 86 12% 102 14% 421 59%

North Bound

South BoundS Redwood Hwy

85th

49

54

Average

41

43

54

35

34

43

Direction

All Speeds

95th

Percentiles
Street Name

S Redwood Hwy

Volume

Directional Peak Periods

50

667

711

50th

41

ADT15th 

Totals
% of Totals

AM Volumes

AM Peak Hour

% AM

Prepared by National Data & Surveying Services

SPEED
S Redwood Hwy Bet. Sandholm Ln & Kelly Rd

2/7/2019

South Bound

PM Peak Hour

Thursday

Volume

PM Volumes

% PM



Day: City: Cloverdale

Date: Project #: CA19_8058_002

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 1 0 2 1 2 2 1 1 0 0 0 0 0 10
01:00 1 0 0 0 1 0 1 0 0 0 0 0 0 3
02:00 0 0 0 0 0 1 1 2 0 0 0 0 0 4
03:00 0 0 0 0 1 1 0 1 0 0 0 0 0 3
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 1 1 1 6 9 2 3 3 0 0 26
06:00 0 0 0 2 9 27 25 19 9 3 0 1 0 95
07:00 0 1 0 4 3 15 28 25 7 0 0 0 1 84
08:00 0 1 0 4 7 17 22 15 6 1 2 0 0 75
09:00 0 2 2 1 13 28 16 17 9 1 0 0 0 89
10:00 0 1 2 3 6 18 14 27 12 2 0 0 0 85
11:00 0 1 0 0 9 18 24 28 9 3 2 0 0 94
12:00 PM 0 1 2 4 7 16 20 30 10 0 0 0 0 90
13:00 0 0 2 5 7 23 18 19 4 3 0 0 0 81
14:00 1 0 2 2 7 24 25 19 14 2 2 0 0 98
15:00 0 0 2 6 15 26 40 26 13 6 0 0 0 134
16:00 0 0 3 6 13 35 41 39 15 0 2 0 0 154
17:00 0 1 4 1 14 25 35 24 10 1 0 0 0 115
18:00 0 0 1 3 4 22 14 6 3 0 0 0 0 53
19:00 0 0 0 3 5 8 7 10 1 0 1 1 0 36
20:00 0 0 0 1 1 3 5 6 3 2 0 1 0 22
21:00 0 0 0 0 1 5 4 4 3 1 1 0 0 19
22:00 0 0 0 0 2 1 1 0 2 0 0 0 0 6
23:00 0 0 1 0 0 0 0 1 0 0 0 0 0 2

3 8 23 47 128 316 348 328 132 28 13 3 1 1378

0% 1% 2% 3% 9% 23% 25% 24% 10% 2% 1% 0% 0% 100%

2 6 6 16 52 128 138 144 54 13 7 1 1 568

0% 0% 0% 1% 4% 9% 10% 10% 4% 1% 1% 0% 0% 41%

  09:00   07:00 09:00 09:00 07:00 11:00 10:00 05:00 05:00 06:00 07:00 06:00

1 2 2 4 13 28 28 28 12 3 3 1 1 95

1 2 17 31 76 188 210 184 78 15 6 2 0 810

0% 0% 1% 2% 6% 14% 15% 13% 6% 1% 0% 0% 59%

14:00 12:00 17:00 15:00 15:00 16:00 16:00 16:00 16:00 15:00 14:00 19:00 16:00

1 1 4 6 15 35 41 39 15 6 2 1   154

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

159 12% 171 12% 269 20% 779 57%

Summary

Direction

35 1378

Percentiles
Street Name

S Redwood Hwy

85th

50

95th

54

50th

42 42

15th 

Prepared by National Data & Surveying Services

SPEED
S Redwood Hwy Bet. Sandholm Ln & Kelly Rd

2/7/2019

Summary

ADTAverage

Directional Peak Periods

AM Peak Hour

All Speeds

Totals
% of Totals

AM Volumes

% AM

Thursday

Volume

PM Volumes

% PM

PM Peak Hour

Volume



City of Cloverdale—Baumgardner Ranch Development Project 
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I.2 ‐ Addendum to the Traffic Impact Study 
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490 Mendocino Avenue, Suite 201   Santa Rosa, CA 95401   707.542.9500   w-trans.com 

SANTA ROSA • OAKLAND • SAN JOSE 
 

October 16, 2019 

Mr. Jake Lingo 
Integrated Community Development 
21031 Ventura Boulevard, Suite 200 
Woodland Hills, CA  91354 

Addendum to the Traffic Impact Study for the Baumgardner Ranch 
Project 

Dear Mr. Lingo; 

W-Trans has completed a review of the revised site plan, which now includes an access point on Sandholm Lane, 
as it pertains to the analysis contained in the Traffic Impact Study for the Baumgardner Ranch Project (TIS), dated 
May 28, 2019.  This addendum letter addresses any potential changes to our analysis as a result of the modified 
site plan, including an evaluation of adequacy of stopping sight distance at the new driveway.  The site plan is 
enclosed for reference. 

Operational Analysis 

With a driveway on Sandholm Lane, residents of the row-houses on Parcel B would no longer have to pass through 
the intersection of Foothill Boulevard/Sandholm Lane to access the project site, so traffic conditions as currently 
proposed would be better than evaluated in the TIS at this particular location due to the decreased volumes.  The 
intersection was projected to operate at LOS A during both peak hours under all scenarios evaluated in the traffic 
study, so LOS A operation would be expected with the addition of the new access point (and the associated 
reduced volumes).  The new Sandholm Lane driveway would not alter access to any other parcels so the levels of 
service presented in the traffic study would remain unchanged for the other study intersections. 

Sight Distance 

Sight distances along Sandholm Lane at the proposed location of the driveway were evaluated based on sight 
distance criteria contained in the Highway Design Manual published by Caltrans.  The recommended sight 
distances at driveways are based on stopping sight distance, with approach travel speed used as the basis for 
determining the recommended sight distance. 

For the posted speed limit of 25 mph on Sandholm Lane, the recommended stopping sight distance is 150 feet.  
Based on a review of field conditions, sight lines are clear for more than 300 feet to both directions from the 
proposed driveway location, which is more than adequate for the posted speed limit.  Additionally, as Sandholm 
Lane is straight and flat, adequate stopping sight distance is available for a following driver to notice and react to 
a motorist slowing or stopped to turn into the driveway.  To minimize potential conflict points with traffic exiting 
the Charlois Cooperage site, the project driveway should be aligned with the existing driveway on the opposite 
side of Sandholm Lane.  Additionally, if street parking is to be allowed along the project frontage with Sandholm 
Lane, red curb should be painted for 25 feet on both sides of the project driveway to maintain adequate sight 
lines. 

Finding – Based on a review of field conditions, sight lines would be adequate at the project driveway on 
Sandholm Lane. 
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GRADING LEGEND

GENERAL LEGEND

DATE

SCALE

DRAWN

JOB no.

SHEETS

REVISIONSThe above drawings, specifications, ideas, designs and arrangements represented thereby
are and shall remain property of the  Engineer  (Walsh Engineering), and no part thereof shall
be copied, disclosed  to others or used in connection with any other project other than the
specific project for which they have  been  prepared and developed, without the written
consent of  the Engineer  (Walsh Engineering).  Visual contact with  these  drawings  or
specifications  shall  constitute conclusive  evidence  of  acceptance  of  these  restrictions.
Written dimensions on these  drawings  shall  have  precedence over scaled dimensions.
Contractors shall verify and be responsible for all dimensions and conditions on the job, and
this office must be notified of any variations from the dimensions  and  conditions  shown  by
these drawings.  Shop details must be  submitted  to this  office for approval before
proceeding with fabrication. 2017  C 21031 VENTURA BOULEVARD, SUITE 200

WOODLAND HILLS, CALIFORNIA 91364
TELEPHONE:  (818) 905-2430
FACSIMILE:     (818) 905-2440

2017240

9/13/2019

CLOVERDALE II DEVELOPMENT
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