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Executive Summary 

The proposed project consists of developing 44 single family dwellings on a site currently zoned for industrial uses 
and occupied by three homes.  The project would be expected to add 390 net new trips to the street system on a 
daily basis, including 31 during the morning peak hour and 41 during the evening peak hour compared to the 
existing uses.   

The study area included the intersections providing access to US 101 and Healdsburg Avenue, and all of the study 
intersections are currently operating acceptably.  Though the intersection at the US 101 South Ramps is currently 
operating at LOS E overall during the evening peak hour, this is considered acceptable under the standards 
applied.  Upon adding traffic from other pending and approved project to the existing volumes, US 101 South 
Ramps/Dry Creek Road is expected to operate at LOS F during both peak hours with or without the project.  The 
City and County are currently in the process of designing improvements to add stop signs and turn lanes at this 
location to achieve acceptable operation with the addition of traffic from pending and approved projects.  The 
proposed project would be apportioned a share of the cost of these improvements that are needed to 
accommodate all of the currently proposed and pending development.  To mitigate its share of this impact, the 
project applicant would need to pay a proportional share of 18.6 percent of the cost for this short-term project. 

The City has identified the need to install traffic signals at the Dry Creek Road interchange to accommodate traffic 
associated with additional future development.  Further, to achieve acceptable operation under future volumes it 
is suggested that the lane configuration and phasing for northbound Grove Street at Dry Creek Road be modified 
so that there is a dedicated left-turn lane and protected left-turn phasing.  Since the improvements at the 
interchange are included in the City’s traffic mitigation fee, the project’s impacts are addressed through payment 
of that fee; however, the proposed changes at Dry Creek Road/Grove Street are not currently funded.  The project’s 
proportional share of this additional improvement is 3.1 percent.  With these changes as well as the signalization 
discussed above, all of the study intersections are projected to operate acceptably at LOS D or better under future 
volumes. 

The project site is adequately served by bicycle facilities and transit routes, but does not have adequate pedestrian 
facilities existing or planned.  To provide connectivity to the existing system the project should provide sidewalk 
along Chiquita Road connecting to Grove Street. 

Given the low volumes on Chiquita Road as well as travel patterns for site residents a left-turn lane in not warranted 
or recommended on Chiquita Road.  Based on these same distribution assumptions, however, sight distance to 
the west is critical as drivers will typically make a left turn out of the site.  Sight lines are currently limited by the 
neighbor’s fence to the east.  The trees should be trimmed and outbound drivers placed as far to the east as 
possible by striping a centerline to achieve adequate visibility. 
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Introduction 

This report presents an analysis of the potential traffic impacts that would be associated with the proposed 
development of 44 single family homes to be located at 157 Chiquita Road in the City of Healdsburg.  The project 
would also include a General Plan amendment to change the designated land use from industrial to low density 
residential for 157 Chiquita Road.  The traffic study was completed in accordance with the criteria established by 
the City of Healdsburg, 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 in order 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 project as proposed includes 44 single family homes to be constructed on a site zoned for industrial uses that 
currently is developed with three single family dwellings.  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 section of Chiquita Road connecting to the project access point as well as the 
following intersections. 

1. US 101 South Ramps/Dry Creek Road 
2. US 101 North Ramps/Dry Creek Road 
3. Grove Street/Dry Creek Road 
4. Grove Street/Chiquita Road 
5. Grove Street/Healdsburg Avenue 

Operating conditions during the 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 Intersections 

US 101 South Ramps/Dry Creek Road is a four-legged intersection.  The north leg is the US-101 southbound off-
ramp and south leg is the on-ramp.  The north leg is stop-controlled.  There are no crosswalks at the intersection. 

US 101 North Ramps/Dry Creek Road is a four-legged intersection where the south leg is the off-ramp for US 101 
North.  The south leg is stop-controlled.  The north leg is the on-ramp to US 101 north. 

Dry Creek Road west of US 101 is under the jurisdiction of the County of Sonoma, and the ramps and interchange 
are under Caltrans jurisdiction, so the US 101 South Ramps intersection is actually completely outside the City of 
Healdsburg.  Only the east Dry Creek Road leg of the US 101 North Ramps intersection is under the City of 
Healdsburg’s jurisdiction; the remaining three-quarters of the intersection belong to Caltrans.  However, despite 
the intersections being predominantly outside their jurisdiction, the City of Healdsburg has been collecting funds 
with the intent of signalizing both of the interchange intersections to address current and anticipated future 
deficient operation. 

Grove Street/Dry Creek Road is a four-legged signalized intersection.  Grove Street, which runs north-south, has 
permitted left turns and Dry Creek Road, which runs east-west, has protected left turns. There are crosswalks and 
pedestrian phasing on each leg. 

Grove Street/Chiquita Road is a tee-intersection where the side approach, Chiquita Road, is stop-controlled.  
There is a crosswalk on the Chiquita Road approach. 

Grove Street/Healdsburg Avenue is a four legged intersection where the east leg is a private driveway.  The east 
and west approaches are split-phased and the Healdsburg Avenue north and south approaches have protected 
left turns.  There are crosswalks and pedestrian phasing on the south and west legs of the intersection.  There is 
also pedestrian phasing across the private driveway, the east leg. 

The locations of the study intersections and the existing lane configurations and controls are shown in Figure 1. 
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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, 2011 through December 31, 2015. 

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 2012 Collision Data on California State Highways, 
California Department of Transportation.  Three of the five intersections have slightly higher collision rates than 
the state average. Two of these are currently stop-controlled with plans to be signalized the in the future.  The 
collision rate calculations are provided in Appendix A. 

Table 1 – Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2011-2015) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. US 101 S Ramps/Dry Creek Rd 6 0.28 0.15 

2. US 101 N Ramps/Dry Creek Rd 8 0.26 0.15 

3. Grove St/Dry Creek Rd 19 0.56 0.27 

4. Grove St/Chiquita Rd 0 0.0 0.18 

5. Grove St/Healdsburg Ave 3 0.18 0.27 

Note: c/mve = collisions per million vehicles entering 

 
The US 101 Ramps on Dry Creek Road reported slightly higher collision rates than the state average.  Upon 
reviewing the collision records, half of the collisions at the US 101 Southbound ramps at Dry Creek Road were 
broadside collisions and for more than half of the incidents, the primary cause of the collisions was due to right of 
way violations.  At the intersection of US 101 Northbound Ramps/Dry Creek Road, the types and causes of each 
collision were more balanced.  The collision report indicated approximately the same number of sideswipe, rear 
end, and broadside collisions with right-of-way violation as the most common primary collision factor; followed 
closely by driving under the influence and unsafe speeds.  Installation of the planned signals at these two 
intersections would be expected to reduce the number of collisions. 

The intersection of Grove Street and Dry Creek Road also reported a higher collision rate than the statewide 
average.  Broadsides were the most common type of collision with traffic signals as the most common primary 
collision factor followed by right of way violations.  Of the 19 collisions reported at this location, nine involved an 
eastbound vehicle.  The high involvement of this movement may be due to the fact that the speed limit reduces 
at the entrance to the city and there is a heavily used commercial driveway just west of the intersection where 
several of the collisions appeared to occur.  It is noted that this location has experienced ongoing problems with 
detection, often resulting in very long waits despite there being no other vehicles in the intersection.  This issue 
has been resolved by City staff of late, and this is reflected in a collision history that dropped from there being an 
average of six crashes a year for the three-year period of 2011-2013, but only one crash each in 2014 and 2015.  
Based on the substantial reduction in annual crashes for the final two years of the study period, it appears that 
there is not an ongoing safety concern at this time. 
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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 network of sidewalks, crosswalks, 
pedestrian signals, and curb ramps provide access for pedestrians in the vicinity of the proposed project site; 
however, sidewalk gaps, obstacles, and barriers can be found along some or all of the roadways connecting to the 
project site.  Existing gaps and obstacles along the connecting roadways impact convenient and continuous 
access for pedestrians and present safety concerns in those locations where appropriate pedestrian infrastructure 
would address potential conflict points. 

 Dry Creek Road – Intermittent sidewalk coverage is provided on Dry Creek Road with significant gaps on one 
or both sides of the street between US 101 and Healdsburg Avenue.  Sidewalks are provided along most 
developed property frontages, but are missing along undeveloped and even some developed parcels.  Curb 
ramps and crosswalks at side street approaches are intermittent, non-existent, or not compliant with current 
ADA standards.  High volumes of traffic, intersection turning movements, interchange movements, etc. are in 
conflict with pedestrian movements.  Lighting is provided by overhead street lights. 

 Grove Street – Continuous sidewalks are provided on the east/south side of Grove Street between Dry Creek 
Road and Healdsburg Avenue.  Sidewalks are not provided on the west/north side of the street except along 
the frontage of the new housing development currently under construction at the corner of Grove 
Street/Chiquita Road.  The sidewalk will be extended along the west side south as far as Grove Court, where a 
crosswalk with a rectangular rapid flashing beacon is to be installed. 

 Chiquita Road – No sidewalks currently exist on Chiquita Road, though they will be installed on the south side 
along the frontage of the Chiquita Grove Subdivision, from US 101 to Grove Street.  This under-construction 
subdivision is substantially changing the character of this section of Chiquita Road from a rural country lane 
to a standard City street. 

Bicycle Facilities 

The Highway Design Manual, California Department of Transportation (Caltrans), 2012, classifies bikeways into 
three 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. 

Guidance for Class IV Bikeways is provided in Design Information Bulletin Number 89: Class IV Bikeway Guidance 
(Separated Bikeways/Cycle Tracks), Caltrans, 2015. 

 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, flexible posts, inflexible physical barriers, or on-street parking. 
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In the project area, Class II bike lanes exist on Grove Street from north of Dry Creek Road to Healdsburg Avenue.  
Bicyclists ride in the roadway and/or on sidewalks along all other streets within the project study area.  Table 2 
summarizes the existing and planned bicycle facilities in the project vicinity, as contained in the City of Healdsburg 
Bicycle and Pedestrian Master Plan, the map from the Master Plan is in Appendix B. 

Table 2 – Bicycle Facility Summary 

Status 
Facility 

Class Length 
(miles) 

Begin Point End Point 

Existing     

Grove Street II 0.60 North of Dry Creek Road  Healdsburg Avenue 

Dry Creek Road III 0.18 Grove Street Healdsburg Avenue 

March Avenue II 0.47 Healdsburg Avenue University Avenue 

Healdsburg Avenue III 0.82 Dry Creek Road Parkland Farms Boulevard 

Planned     

Foss Creek Pathway I 2.45 City Hall City Limits 

Grove Street II 0.12 Dry Creek Road North of Dry Creek Road 

Grove Street III 1.0 Vine Street Dry Creek Road  

Healdsburg Avenue II 0.79 Parkland Farms Boulevard City Limits 

Source: City of Healdsburg Bicycle and Pedestrian Master Plan, Sonoma County Transportation Authority, 2008 

 
Transit Facilities 

Sonoma County Transit (SCT) provides fixed route bus service in Healdsburg.  SCT Route 60 provides service to 
destinations throughout the City, connecting to Cloverdale to the north and Santa Rosa to the south and running 
approximately hourly from 7:00 a.m. to 10:00 p.m.  The route travels north on Healdsburg Avenue and south on 
Grove Street, and stops near the intersection of Grove Street and Healdsburg Avenue going in both directions.  
Weekend service runs from 10:00 a.m. to 9:00 p.m. with headways of one-and-one-half to two hours. 

Healdsburg Transit provides loop service at approximately one-hour headways on Monday through Saturday from 
9:00 a.m. to 4:00 p.m., with stops on Grove Street and Healdsburg Avenue near the project site. 

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 Healdsburg. 
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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, 2010.  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 or not the signals are coordinated, 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 optimized signal timing. 

The ranges of delay associated with the various levels of service are indicated in Table 3. 

Table 3 – Intersection Level of Service Criteria 

LOS Two-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.  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 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 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 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 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 80 seconds.  Vehicles may wait 
through more than one cycle to clear the 
intersection. 

Reference: Highway Capacity Manual, Transportation Research Board, 2010 
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Traffic Operation Standards 

The five study intersections include three that are under the City’s jurisdiction, while the two at the US 101 
interchange are owned, operated and maintained by Caltrans.  While the Caltrans standards are applicable to the 
interchange intersections, it is noted that Caltrans follows standards as set by local jurisdictions for intersections 
that are critical to their circulation system.  The Dry Creek Road interchange was therefore considered under both 
standards, though the significance of impacts was determined based on the City’s standard. 

City of Healdsburg 

The Level of Service (LOS) standard for Healdsburg is contained in the Healdsburg 2030 General Plan Policy 
Document, and reads as follows: 

The City shall strive to maintain Level of Service D operation during periods of peak traffic flow at critical 
intersections, and Level of Service C operation at all other times.  These standards shall apply only to 
intersections of an arterial street with either another arterial or a collector street and intersections of two 
collector streets.  Further, LOS F operation shall be acceptable for a stop-controlled approach to a through 
street provided the higher levels of delay affect 25 vehicles per hour or less.  Attainment of these Levels of Service 
shall be consistent with the financial resources available and the limits of technical feasibility. 

In the Healdsburg 2030 General Plan Update Environmental Impact Report, 2009, the following additional guidance 
is provided. 

An impact on intersection operation would be considered significant if: 

a) The addition of traffic generated by a project degrades the peak-period LOS of an all-way stop-controlled 
or signalized intersection from A, B, C, or D (without the project) to E or F (with the project); 

b) The addition of Project generated traffic degrades the overall operation on a minor, stop-controlled 
approach to an unsignalized intersection from LOS A, B, C, D, or E (without the project) to LOS F (with the 
project) and the affected approach or movement serves 25 or more vehicles per hour; or 

c) The LOS (without project) is E or F and Project-generated traffic would increase the peak period average 
vehicle delay by 5 seconds or more. 

Caltrans 

Caltrans indicates that they endeavor to maintain operation at the transition from LOS C to LOS D.  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 also has moderate to high traffic volumes, the overall delay and level of service 
should reflect the critical nature of the 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. 

Where intersections are integral to a local jurisdictions transportation system, Caltrans often accepts the 
operational standard applied by the local agency, in this case, the City of Healdsburg. 

Existing Conditions 

The Existing Conditions scenario provides an evaluation of current operation based on existing lane 
configurations and traffic volumes during the a.m. and p.m. peak periods.  Some of the counts were obtained 
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specifically for this study in June 2016 before local schools dismissed for the summer, while others were taken in 
July 2014 when schools were not in session, but the City’s tourist industry was flourishing.  This condition does not 
include project-generated traffic volumes.  Since vehicles currently use the US 101 off-ramps as if there were two 
approach lanes, for purposes of evaluating operation it was assumed that the ramps have two approach lanes. 

Intersection Levels of Service 

Under existing conditions, the intersections are operating acceptably under applicable City standards though the 
operation at Dry Creek Road/US 101 South is considered unacceptable under Caltrans Policy.  A summary of the 
intersection level of service calculations is contained in Table 4, the existing traffic volumes are shown in Figure 2, 
and copies of the Level of Service calculations are provided in Appendix C. 

Table 4 – Existing Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. US 101 S Ramps/Dry Creek Rd 31.5 D 37.8 E 

Southbound Approach ** F ** F 

2. US 101 N Ramps/Dry Creek Rd 7.6 A 6.4 A 

Northbound Approach 18.7 B 20.6 C 

3. Grove St/Dry Creek Rd 23.7 C 29.1 C 

4. Grove St/Chiquita Rd 2.6 A 2.4 A 

Southbound Approach 9.8 A 9.7 A 

5. Grove St/Healdsburg Ave 8.6 A 11.3 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; ** = delay greater than 120 seconds;  

Baseline Conditions 

Baseline operating conditions were determined with traffic from nearby projects that have been approved or are 
pending added to the existing volumes.  The nearby projects included in the analysis are the residential projects 
of Chiquita Grove, the Midtowne project, the 110 Dry Creek Road project, 1201 Grove Street; and Farmstand; 
together with the commercial project proposed at 255 Dry Creek Road.  The locations of the Baseline scenario 
projects are shown in Figure 3.  Trip generation and distribution assumptions for these projects are summarized 
in Table 5 and Table 6, respectively. 
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Table 5 – Baseline Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

  Rate Trips Rate Trips In Out Rate Trips In Out 

Chiquita Grove            

Single Family Homes 14 du 9.52 133 0.75 11 3 8 1.00 14 9 5 

Condo/Townhome 14 du 5.81 81 0.44 6 1 5 0.52 7 5 2 

   214  17 4 13  21 14 7 

Midtowne            

Single Family Homes 34 du 9.57 325 0.75 26 7 19 1.01 34 21 13 

Farmstand            

Single Family Homes 30 du 9.57 286 0.75 23 6 17 1.00 30 19 11 

Specialty Retail* 12 ksf 44.32 532 0.96 12 7 5 2.71 33 14 19 

   818  35 13 22  63 33 30 

110 Dry Creek Road           

Light Industrial 8.26 ksf 6.97 -58 0.92 -8 -7 -1 0.97 -8 -1 -7 

Hotel  122 rms 8.17 997 0.53 65 38 27 0.60 73 37 36 

Apartment 42 du 6.65 279 0.51 21 4 17 0.62 26 17 9 

   1218  78 35 43  91 53 38 

255 Dry Creek Rd            

Specialty Retail* 8.995 ksf 44.32 399 3.99 36 22 14 2.71 24 11 13 

1201 Grove Street            

Single Family Homes 25 du 9.57 239 0.75 19 7 12 1.00 25 21 4 

Note: ksf = 1,000 square feet; rms = rooms; du = dwelling unit 

 

Table 6 – Baseline Trip Distribution Assumptions  

Route To/From Chiquita 
Grove 

Mid-
towne 

Farm-
stand 

255 
Dry Creek  

1201 
Grove St 

110 Dry 
Creek Rd- 

Indust. 

110 Dry 
Creek Rd- 
Resident 

110 Dry 
Creek Rd- 

Hotel 

US 101 North - 15% 15% 10% 15% 25% 15% 10% 

US 101 South 40% 15% 15% 25% 15% 75% 40% 25% 

West on Dry Creek Rd 5% 5% 5% 5% 5% - 5% 25% 

South on Grove St 20% - 40% 20% 40% - 10% 10% 

South on Healdsburg Ave 10% 40% - 10% - - 20% 20% 

East on March Ave 10% 10% 10% 15% 10% - 10% - 

North on Healdsburg Ave 15% 15% 15% 15% 15% - - 10% 

TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 
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Under conditions with traffic from these projects added to existing volumes, four of the five intersections are 
expected to continue operating at the same service level as with existing volumes.  The intersection of US 101 
South Ramps/Dry Creek Road would be expected to operate at a deficient level during both the a.m. and p.m. 
peak hours.  These results are summarized in Table 7, and Baseline volumes are shown in Figure 4. 

Table 7 – Baseline Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. US 101 S Ramps/Dry Creek Rd 51.5 F 66.9 F 

Southbound Approach ** F ** F 

Improvement: AWSC, WB left-turn lane 12.3 B 14.1 B 

2. US 101 N Ramps/Dry Creek Rd 8.3 A 7.8 A 

Northbound Approach 21.1 C 25.1 C 

Improvement: EB left-turn lane 8.3 A 7.8 A 

Northbound Approach  21.1 C 25.1 D 

3. Grove St/Dry Creek Rd 29.6 C 34.5 C 

4. Grove St/Chiquita Rd 2.5 A 2.2 A 

Southbound Approach 9.9 A 9.9 A 

5. Grove St/Healdsburg Ave 8.9 A 11.6 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; ** = delay greater than 120 seconds; Bold text = deficient 
operation; Shaded cells = conditions with recommended improvements; AWSC = All-way stop-control 

 
In the Dry Creek Intersection Control Traffic Study, Healdsburg, CA Revised Draft Memorandum (2016) by Kimley-Horn, 
several alternative improvements at the Dry Creek Road interchange were considered as short-term solutions to 
the impending deficient operation.  Scenario #3 was selected as the preferred alternative, and the description of 
this option as contained in the study is provided below: 

Install all-way stop-control (AWSC) at the intersection of Dry Creek Road/US 101 South Ramps and restripe the 
westbound approach to be a westbound left-turn lane for 125 feet and a westbound through lane.  The 
eastbound approach at the intersection of Dry Creek Road/US 101 north ramps will be restriped to be an 
eastbound through lane and an eastbound left turn lane for 50 feet.  This assumes no change to the 
intersection control at the Dry Creek Road/US 101 North Ramps and no change to the intersection of Dry Creek 
Road/Grove Street. 

City staff has indicated that work is proceeding to install these improvements in the Spring of 2017.  It is further 
anticipated that the cost of these improvements will be borne by the projects currently in the approval process 
that cause the need for these improvements through proportional share payments.  With all-way stop-controls, 
as detailed above and assuming the south and north ramps would continue to operate as two-lane approaches, 
under the projected Baseline volumes the intersection of Dry Creek Road/US 101 South Ramps would be expected 
to operate at an acceptable service level during both peak periods.  Though not operating unacceptably without 
improvements, the provision of a left-turn pocket as part of the planned improvements would provide some 
improvement to operation at Dry Creek Road/US 101 North Ramps. 
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Future Conditions 

Applicable Policies 

Policy T-A-16 of the Healdsburg 2030 General Plan indicates that the City shall work with Caltrans, Sonoma County, 
and the Sonoma County Transportation Authority (SCTA) to plan and implement improvements to the US 101 
Interchange at Dry Creek Road.  As indicated in Table IV.O-6 of the DEIR, this would include signalization at both ramp 
intersections.  This policy further requires the City to work with Caltrans and SCTA to establish a formula for sharing 
costs in order to be able to implement improvements identified as being needed to achieve acceptable operation. 

Policy T-5 requires the City to pursue funding for signalization of the Dry Creek ramps and associated 
improvements.  Additional details relative to Policy T-5 indicate that the Dry Creek improvements are included in 
the City’s Capital Improvement Program.  Potential funding sources identified in the EIR prepared in support of 
the 2030 General Plan include the City’s Streets and Traffic Controls Infrastructure Capacity Charges.  However, 
given that there was uncertainty over obtaining Caltrans approval for changes to their facility, the impact at the 
Dry Creek Interchange was classified as significant and unavoidable in the General Plan EIR. 

Future Volumes and Geometrics 

Where available, segment volumes for the horizon year of 2040 were obtained from the County’s gravity demand 
model and translated to turning movement volumes at most of the study intersections using a combination of 
the “Furness” method and factoring, depending on how the model was configured at each intersection.  The 
Furness method is an iterative process that employs existing turn movement data, existing link volumes and future 
link volumes to project likely turning future movement volumes at intersections. 

For the intersection of Grove Street/Chiquita Road Future traffic volumes were developed based on the limited 
information available in the traffic model.  The increment of new traffic projected by subtracting the model's 2010 
data from 2040 data was added to the actual counts used in the Existing Conditions scenario at this location. 

The lane configurations used for the future conditions at the Dry Creek Road study intersections are detailed in 
Dry Creek Road Infrastructure Needs Analysis for the City of Healdsburg (March 2002).  These improvements would 
include widening Dry Creek Road to two lanes in each direction starting at the US 101 North Ramps to east of 
Healdsburg Avenue.  An eastbound right-turn and westbound left-turn lane would be added at Dry Creek Road/US 
101 South Ramps and an eastbound left-turn lane at the US 101 North Ramps (the left-turn lanes will be added in 
the short term under plans underway by the City). 

Since the analysis methodologies used in this 2002 analysis have since been updated, additional modifications at 
the Dry Creek Road/Grove Street intersection are suggested to achieve acceptable operation under the City’s 
standards based on application of the more current methodology.  The northbound Grove Street approach should 
be reconfigured to have a separate left-turn lane with protected left-turn phasing and the right-turn lane 
converted to use for through/right-turn movements.  This change in lane assignment and phasing could be 
achieved within the existing right-of-way on the northbound approach. 

These improvements were assumed to exist for purposes of the Future Conditions analysis and are shown in Figure 
5.  Additionally, since vehicles currently use the US 101 on and off-ramps as two lanes, it was assumed in the analysis 
that the off-ramps would both be widened and striped to provide two lanes approaching the intersections. 

Under the anticipated Future volumes, and with signalization of the US 101 Ramp intersections and the lane 
reconfigurations along Dry Creek Road shown in Figure 5, the study intersections are expected to operate 
acceptably.  Future volumes are shown in Figure 6 and operating conditions are summarized in Table 8. 
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Table 8 – Future Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. US 101 S Ramps/Dry Creek Rd 35.3 D 32.9 C 

2. US 101 N Ramps/Dry Creek Rd 36.1 D 51.9 D 

3. Grove St/Dry Creek Rd 27.2 C 44.4 D 

4. Grove St/Chiquita Rd 2.4 A 1.9 A 

Southbound Approach 9.9 A 10.0 B 

5. Grove St/Healdsburg Ave 7.4 A 10.2 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 

Project Description 

The project consists of 44 single family homes to be located at 157 Chiquita Road in the City of Healdsburg.  
Currently on-site there are three single family dwellings.  Access to the site will be from both Chiquita Road and 
Montepuliciano Road.  The current proposed project site plan is shown in Figure 7. 

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, 9th Edition, 2012 for “Single Family Detached 
Housing” (ITE LU 210).  Because the site was occupied at the time the counts were collected by three single family 
dwellings, the trip generation of these residences was considered.  “Single Family Detached Housing” rates were 
also applied to determine trips to deduct due to the loss of the existing dwellings. 

The proposed project at 157 Chiquita Road is expected to generate an average of 390 net new trips per day, 
including 31 trips during the a.m. peak hour and 41 during the p.m. peak hour.  These new trips, indicated in Table 
9, represent the increase in traffic associated with the project compared to existing volumes. 

Table 9 – Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

  Rate Trips Rate Trips In Out Rate Trips In Out 

Existing            

Single Family Dwelling -3 du 9.52 -29 0.75 -2 -1 -1 1.00 -3 -2 -1 

Proposed            

Single Family Dwelling 44 du 9.52 419 0.75 33 8 25 1.00 44 28 16 

Total   390  31 7 24  41  26 15 

Note: du = dwelling unit 

Trip Distribution 

The pattern used to allocate new project trips to the street network was based on traffic studies for similar, nearby 
projects and familiarity with the area.  The applied distribution assumptions and resulting trips are shown in Table 10. 
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Table 10 – Trip Distribution Assumptions 

Route Percent Daily 
Trips 

AM 
Trips 

PM 
Trips 

US 101 South 40% 156 12 17 

West on Dry Creek Rd 5% 20 2 2 

East on Dry Creek Rd 10% 39 3 4 

Downtown Healdsburg 30% 117 9 12 

North on Healdsburg Ave 15% 58 5 6 

TOTAL 100% 390 31 41 

Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected continue 
to operate at the same service levels.  Existing plus Project levels of service are summarized in Table 11, and Project 
traffic volumes are shown in Figure 8. 

Table 11 – 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. US 101 S Ramps/Dry Creek Rd 31.5 D 37.8 E 34.5 D 39.4 E 

Southbound Approach ** F ** F ** F ** F 

2. US 101 N Ramps/Dry Creek Rd 7.6 A 6.4 A 7.7 A 6.6 A 

Northbound Approach 18.7 B 20.6 C 19.0 C 21.1 C 

3. Grove St/Dry Creek Rd 23.7 C 29.1 C 24.4 C 30.6 C 

4. Grove St/Chiquita Rd 2.6 A 2.4 A 3.2 A 2.9 A 

Southbound Approach 9.8 A 9.7 A 9.9 A 9.9 A 

5. Grove St/Healdsburg Ave 8.6 A 11.3 B 9.2 A 11.8 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; ** = delay greater than 120 seconds 

 
Finding – The intersections are expected to continue operating at acceptable levels of service upon the addition 
of project trips to the existing volumes. 

Baseline plus Project Conditions 

With project-related traffic added to Baseline volumes, most of the study intersections are expected to continue 
operating at the same service levels.  The US 101 South Ramps/Dry Creek Road intersection operates deficiently 
with or without the project during the p.m. peak.  These results are summarized in Table 12. 
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Table 12 – Baseline and Baseline plus Project Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

Baseline Conditions Baseline plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. US 101 S Ramps/Dry Creek Rd 51.5 F 66.9 F 55.9 F 69.4 F 

Southbound Approach ** F ** F ** F ** F 

Improvement: AWSC, WB left-turn 
lane 12.3 B 14.1 B 12.6 B 14.3 B 

2. US 101 N Ramps/Dry Creek Rd 8.3 A 7.8 A 8.4 A 8.1 A 

Northbound Approach 21.1 C 25.1 C 21.4 C 25.9 C 

Improvement: EB left-turn lane 8.3 A 7.8 A 8.4 A 8.1 A 

Northbound Approach  21.1 C 25.1 D 21.4 C 25.9 C 

3. Grove St/Dry Creek Rd 29.6 C 34.5 C 31.3 C 36.7 D 

4. Grove St/Chiquita Rd 2.5 A 2.2 A 3.1 A 2.7 A 

Southbound Approach 9.9 A 9.9 A 10.0 B 10.1 B 

5. Grove St/Healdsburg Ave 8.9 A 11.6 B 9.4 A 12.1 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; ** = delay greater than 120 seconds; Bold text = deficient 
operation; Shaded cells = conditions with recommended improvements 

 
Finding – The Dry Creek Road/US 101 Southbound Ramps intersection operates at an unacceptable service level 
with or without the project during the both peak hours.  All other study intersections would operate at an 
acceptable level of service.   

Recommendation – In order to address the deficient operation at US 101 South Ramps/Dry Creek, the project 
should pay its proportional share towards the planned short-term improvement to install all-way stop controls at 
the southbound ramp intersection and add left-turn lanes at both intersections.  The proportional share is 
discussed further below.  

Future plus Project Conditions 

Under the Future plus Project conditions, planned future improvements along Dry Creek Road were included for 
the analysis.  These improvements are described in detail in the Future Conditions section and shown in Figure 5.  
As the City’s Development Impact Fee includes the City’s share of funding for these planned future improvements, 
payment of the fee adequately mitigates the project’s potential impacts under Caltrans policy.  Upon the addition 
of project-generated traffic to the anticipated Future volumes, and with the planned improvements discussed 
above without the project, the study intersections are expected to operate acceptably.  The Future plus Project 
operating conditions are summarized in Table 13. 
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Table 13 – Future and Future plus Project Peak Hour 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. US 101 S Ramps/Dry Creek Rd 35.3 D 32.9 C 35.4 D 33.0 C 

2. US 101 N Ramps/Dry Creek Rd 36.1 D 51.9 D 36.3 D 53.1 D 

3. Grove St/Dry Creek Rd 27.2 C 44.4 D 28.1 C 46.0 D 

4. Grove St/Chiquita Rd 2.4 A 1.9 A 3.0 A 2.4 A 

Southbound Approach 9.9 A 10.0 B 10.0 B 10.2 B 

5. Grove St/Healdsburg Ave 7.4 A 10.2 A 7.9 A 10.6 B 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service 

 
Finding – With the improvements to Dry Creek Road, as discussed above, the study intersections are expected to 
operate at acceptable levels of service.  Payment of applicable traffic impact fees mitigates the project’s 
contribution to the need for these improvements. 

Proportional Share 

In order to mitigate the project’s impacts at the intersections along Dry Creek Road where near-term 
improvements are needed or are anticipated to be needed in the future, the project should contribute to the funds 
already being accumulated by the City.  Proportional share calculations are provided in Appendix D. 

Short-Term Improvements 

Short-term improvements are needed at Dry Creek Road/US 101 South Ramps as an intermediate improvement 
to address impacts associated with adding traffic projects that are currently going through the approval process.  
Each of the baseline projects that had not already received entitlements at the time of the analysis (the Oaks at 
Foss Creek, 255 Dry Creek Road, and 110 Dry Creek Road) should pay their proportional share towards the planned 
modifications to install stop signs on Dry Creek Road at the southbound ramp intersection and left-turn lanes on 
Dry Creek Road at both ramps.  Based on the number of trips entering the Dry Creek Road/US 101 South from each 
of the Baseline projects, the proportional share of the cost of these improvements was estimated.  The proposed 
project’s proportional share is 18.6 percent.  The projects at 255 Dry Creek and 110 Dry Creek Road would have 
proportional shares of 13.4 percent and 68 percent, respectively. 

Future Improvements 

Because the changes to the geometrics and phasing at Dry Creek Road/Grove Street were not previously 
identified, the proportional share of the cost for modifying this intersection was also estimated.  This improvement 
is not necessary in the short term, so the proportional share was estimated as a percent of the total volume change 
between current and future conditions.  With an estimated planning level cost of about $45,000, the project’s 3.1 
percent share of the impact translates to a cost of $1,386. 
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Queuing 

Unsignalized Intersection – Chiquita Road/Grove Street 

Southbound right-turn and eastbound left-turn queues were determined using a methodology contained in 
“Estimating Maximum Queue Length at Unsignalized Intersections,” John T. Gard, ITE Journal, November 2001.  
The current storage length for the southbound right-turn lane and the eastbound left-turn lane are about 45 feet 
and 75 feet, respectively.  Based on the cumulative weekday volumes during both peaks with the addition of the 
project trips, the maximum queue was determined to be no more than two vehicles.  The queuing analysis is  
included in Appendix E. 

Finding – The existing queue lengths are expected to adequately accommodate the projected queues at the 
Chiquita Road/Grove Street intersection. 
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Alternative Modes 

Pedestrian Facilities 

Given the small size of Healdsburg and relative proximity of the residential project to numerous destinations, it is 
reasonable to assume that some project residents will want to walk, bicycle, and/or use transit for their travels. 

Project Site – Sidewalks do not exist along the project frontage, but are being provided on the opposite side of 
Chiquita Road.  Pedestrians will have the option of crossing Chiquita Road near the new subdivision and walking 
through the Chiquita Grove subdivision to the new sidewalk being provided on the west side of Grove Street to a 
new crossing at Grove Court.  It is noted that while pedestrians will cross Chiquita Road at a mid-block crossing, 
given the small number of units, good sight lines, and low volume on Chiquita Road, installation of a crosswalk or 
other crossing facilities is not warranted and therefore not recommended.  For pedestrian trips toward Healdsburg 
Avenue, sidewalks should be provided along the project site’s frontage and connecting to existing sidewalks at 
Grove Street. 

Finding – Pedestrian facilities serving the project site are inadequate. 

Recommendation – Sidewalks should be provided along the project’s frontage, as proposed, but also connecting 
the site to existing facilities on Grove Street. 

Bicycle Facilities 

Existing bicycle facilities, including bike lanes on Grove Street, together with shared use of minor streets provide 
adequate access for bicyclists. 

Finding – Bicycle facilities serving the project site are adequate 

Transit 

Existing transit routes are adequate to accommodate project-generated transit trips.  Existing stops are within 
acceptable walking distance of the site. 

Finding – Transit facilities serving the project site are adequate. 
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Access and Circulation 

Site Access 

The site would have access from Chiquita Road approximately 250 feet east of Montepuliciano Road.  As part of 
the project, improvements would be made to Montepuliciano Road to provide access to Simi Winery only. 

As part of the Chiquita Grove Subdivision, improvements are being made to Chiquita Road and the Chiquita 
Road/Grove Street intersection.  The south side of Chiquita Road will be widened to include on-street parking and 
several landscaping bulb outs.  At the intersection pedestrian facilities including sidewalk, curb and gutter are 
being added.  Further, a rectangular rapid flashing beacon (RRFB) is being added at the mid-block crosswalk on 
Grove Street south of Chiquita Road.  These modifications will improve pedestrian access and improve the 
neighborhood character of the area, which promotes lower speeds, which would also benefit the project. 

Sight Distance 

At unsignalized intersections 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.  Adequate time must be provided for 
the waiting vehicle to either cross, turn left, or turn right, without requiring the through traffic to radically alter 
their speed.  Sight distance should be measured from a 3.5-foot height at the location of the driver on the minor 
road to a 4.25-foot object height in the center of the approaching lane of the major road.  Set-back for the driver 
on the crossroad shall be a minimum of 15 feet, measured from the edge of the traveled way. 

Sight distance along Chiquita Road at the project access road was evaluated based on sight distance criteria 
contained in the Highway Design Manual published by Caltrans.  The recommended sight distance at intersections 
of public streets is based on corner sight distance using the approach travel speeds as the basis for determining 
the recommended sight distance.  Additionally, the stopping sight distance needed for a following driver to stop 
if there is a vehicle waiting to turn into a side street or driveway is evaluated based on stopping sight distance 
criterion and the approach speed on the major street. 

For a 25-mph road the required corner sight distance is 275 feet, which the stopping sight distance needed is 150 
feet.  Chiquita Road to the east and west of the proposed access road is fairly open and flat.  According to the 
current site plans, the trees along Chiquita Road west of the proposed access road would be removed with the 
project and replaced with sidewalks and landscaping.  To the east, there is an existing fence on the neighbor’s 
property.  Based on the site plan, there would be adequate sight distance to the west of the project access road, 
assuming appropriate landscaping.  To the east, it is expected that the existing fence would obstruct the line of 
sight but it is understood that with the project, the fence would be replaced and relocated at an adequate setback 
or reduced in height to open up sight lines. 

In order to maintain sight lines for vehicles leaving the site, it is recommended that any landscaping be trimmed 
such that tree canopies are at least seven feet above the ground; other landscaping within the sight lines should 
be limited to low-lying vegetation no greater than three feet in height.  In addition, signs and monuments planned 
along the project’s frontage should be placed in a manner that does not obstruct sight distance at the project 
intersections. 

It should be noted that sight distance at Montepuliciano Road with a 15 foot setback is restricted to the west by 
the presence of the Simi Winery monument sign and large trees to the west restrict sight distance.  However, most 
vehicles using the driveway would be large winery trucks that would be able to see above the sign.  Any passenger 
vehicles leaving the site would be able to approach the travel lane for a clear line of sight.  Since it is a private 
driveway with minimal passenger vehicle volumes, the sight distance setback requirements may be inappropriate. 
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Finding – Sight distance to the west of the project access road is expected to be adequate but inadequate to the 
east of the project access due to the existing neighbor’s fence.  With the project, it is understood the fence would 
be replaced and relocated at an adequate setback or reduced in height to open up sight lines. 

Recommendation – Landscaping to the west of the project driveway should be maintained so that either low-
lying vegetation is kept below three feet or tree canopies are at least seven feet above the ground. 

Access Analysis 

Since there are limited destinations to the north on Chiquita Road, it is reasonable to assume that most of the 
inbound vehicles would be coming from the south and turning right into the project site.  For those few vehicles 
that might turn left into the site, the road is relatively straight and flat in the area resulting the unobstructed sight 
lines.  Because there are expected to be so few drivers turning left into the site and the volume on Chiquita Road 
is minor, a left-turn lane is not warranted even with the highest projected volumes. 

Similarly given the low volumes and low speed on Chiquita Road, and the general area of the project, neither 
acceleration nor deceleration lanes are not warranted under the cumulative scenario which represents the highest 
volumes.  Calculations are in Appendix E. 
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Conclusions and Recommendations 

Conclusions 

 The proposed project at 157 Chiquita Road is projected to have a net increase of 390 trips per day, including 
31 trips during the a.m. peak hour and 41 during the p.m. peak hour. 

 Under the Existing conditions, the study intersections are expected to operate acceptably with or without the 
project trips. 

 Under the Baseline conditions, with and without the project, the US 101 South Ramps are projected to operate 
unacceptably during both peak hour. 

 The US 101 interchange at Dry Creek Road warrants improvements, including adding turn lanes and 
signalizing both ramps, to accommodate existing and future traffic volumes and to address safety issues as 
evidenced by above-average collision rates. 

 The intersection of Dry Creek Road/Grove Street should be modified to provide a dedicated left-turn lane on 
the northbound approach. 

 All of the study intersections are expected to operate acceptably under future conditions, which includes the 
planned improvements to Dry Creek Road as well as suggested reconfiguration and re-phasing of Dry Creek 
Road/Grove Street. 

 The project will have inadequate pedestrian access due to lack of connectivity to the existing facilities on 
Grove Street. 

 Neither a left-turn lane, deceleration lane, nor acceleration lane is needed on Chiquita Road at the project 
driveway. 

 Sight distance to the east is constrained to less than the 275 feet recommended. 

 The maximum queues at the Chiquita Road/Grove Street intersection is projected to be less than two vehicles, 
within the current available storage.  A left turn lane, deceleration, and acceleration lane is not warranted at 
the Grove Street driveway. 

Recommendations 

 The applicant should contribute 18.6 percent of the cost of short-term improvements at the Dry Creek Road 
interchange that are currently being design for implementation as early as Spring 2017. 

 The intersection of Dry Creek Road/Grove Street should be modified to provide a dedicated left-turn lane and 
protected left-turn phasing on the northbound approach to accommodate future demand.  The project 
should pay a proportional share of the cost of this improvement calculated as 3.1 percent, or $1,386. 

 The City should continue to pursue construction of improvements at the US 101/Dry Creek Road interchange 
by collecting development impact fees. 
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 Since vehicles currently use the single lane US 101 on and off-ramps as if there were two lanes and since there 
is adequate road width to fit another lane, it is recommended that the ramps be striped with two lanes near 
the intersection approaches. 

 Sidewalk should be provided connecting the project site to existing facilities on Grove Street. 

 Sight lines to the west along Chiquita Road from the project access should be maintained so that either low-
lying vegetation is kept below three feet or tree canopies are at least seven feet above the ground. 



31 
Traffic Impact Study for The Oaks at Foss Creek  
November 3, 2016 

Study Participants and References 

Study Participants 

Principal in Charge Dalene J. Whitlock, PE, PTOE 
Assistant Engineer Briana Byrne, EIT 
Assistant Planner Shannon Baker 
Graphics/Editing/Formatting Angela McCoy 

References 

2012 Collision Data on California State Highways, California Department of Transportation, 2012 
Design Information Bulletin Number 89: Class IV Bikeway Guidance (Separated Bikeways/Cycle Tracks), California 

Department of Transportation, 2015 
Dry Creek Road Infrastructure Needs Analysis, W-Trans, 2002  
Healdsburg 2030 General Plan, City of Healdsburg, 2011 
Healdsburg Bicycle & Pedestrian Master Plan, Sonoma County Transportation Authority, 2008 
Healdsburg Municipal Code, Code Publishing Company, 2015 
Highway Capacity Manual, Transportation Research Board, 2010 
Highway Design Manual, 6th Edition, California Department of Transportation, 2012 
Sonoma County Transit, http://sctransit.com/ 
Statewide Integrated Traffic Records System (SWITRS), California Highway Patrol, 2011-2015 
Trip Generation Manual, 9th Edition, Institute of Transportation Engineers, 2012 

HEA061





A 
Traffic Impact Study for The Oaks at Foss Creek  
November 2016 

Appendix A 

Collision Rate Calculations 

  





Date of Count:  

Number of Collisions:  6
Number of Injuries:  2

Number of Fatalities:  0
ADT:  11600

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Urban

6 x
11,600 x x 5

Study Intersection  0.28 c/mve
Statewide Average*  0.15 c/mve

c/mve = collisions per million vehicles entering intersection
*  2012 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  8
Number of Injuries:  1

Number of Fatalities:  0
ADT:  16700

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Urban

8 x
16,700 x x 5

Study Intersection  0.26 c/mve
Statewide Average*  0.15 c/mve

c/mve = collisions per million vehicles entering intersection
*  2012 Collision Data on California State Highways, Caltrans

Study for Oak at Foss Creek 

Thursday, July 10, 2014

Tuesday, July 08, 2014

41.9%

Intersection Collision Rate Calculations

January 1, 2011
December 31, 2015

Intersection # US101 S-Ramp  & Dry Creek Rd

collision rate =  1,000,000

US101  N-Ramp & Dry Creek Rd

41.9%

ADT = average daily total vehicles entering intersection 

January 1, 2011

365

Intersection #

December 31, 2015

Number of Collisions x 1 Millioncollision rate =  

1: 

Collision Rate Injury Rate

12.5%
Collision Rate Fatality Rate

collision rate =  
365

2: 

Number of Collisions x 1 Million

1.0%

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

33.3%

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 

1.0%

Whitlock & Weinberger Transportation, Inc.
7/20/2016

Page 1 of 10



Date of Count:  

Number of Collisions:  19
Number of Injuries:  7

Number of Fatalities:  0
ADT:  18700

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

19 x
18,700 x x 5

Study Intersection  0.56 c/mve
Statewide Average*  0.27 c/mve

c/mve = collisions per million vehicles entering intersection
*  2012 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  3000

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

0 x
3,000 x x 5

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

c/mve = collisions per million vehicles entering intersection
*  2012 Collision Data on California State Highways, Caltrans

collision rate =  

Collision Rate

Wednesday, June 01, 2016

0.7%
0.0% 0.0%

1,000,000
365

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

Grove St  & Chiquita Rd

ADT = average daily total vehicles entering intersection 

0.4%

Tuesday, April 15, 2014

36.8%

4: 

0.0%

December 31, 2015

collision rate =  

ADT = average daily total vehicles entering intersection 

Intersection Collision Rate Calculaions

Intersection #

Fatality Rate

365

Collision Rate

3: Dry Creek Rd & Grove Street

collision rate =  1,000,000

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

Injury Rate

December 31, 2015

Study for Oak at Foss Creek 

January 1, 2011

36.4%

Fatality Rate Injury Rate

January 1, 2011

collision rate =  

Intersection #

41.9%

Whitlock & Weinberger Transportation, Inc.
7/20/2016
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Date of Count:  

Number of Collisions:  3
Number of Injuries:  0

Number of Fatalities:  0
ADT:  9200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  Signals

Area:  Urban

3 x
9,200 x x 5

Study Intersection  0.18 c/mve
Statewide Average*  0.27 c/mve

c/mve = collisions per million vehicles entering intersection
*  2012 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  0

Start Date:  
End Date:  

Number of Years:  0

Intersection Type:  0
Control Type:  0

Area:  0

0 x
0 x x 0

Study Intersection  0.00 c/mve
Statewide Average*  0.30 c/mve

c/mve = collisions per million vehicles entering intersection
*  2012 Collision Data on California State Highways, Caltrans

Saturday, January 00, 1900

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:  & 

0.4%

Healdsburg Ave & Grove St

Number of Collisions x 1 Million

0.7% 40.3%

collision rate =  1,000,000
365

ADT = average daily total vehicles entering intersection 

Collision Rate Fatality Rate Injury Rate

Tuesday, June 07, 2016

Intersection # 5: 

January 0, 1900
January 0, 1900

0.0%

collision rate =  Number of Collisions x 1 Million

0.0%

ADT x 365 Days per Year x Number of Years

Study for Oak at Foss Creek 

January 1, 2011
December 31, 2015

collision rate =  

Intersection Collision Rate Calculaions

Whitlock & Weinberger Transportation, Inc.
7/20/2016

Page 3 of 10
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Appendix B 

City of Healdsburg Bicycle and Pedestrian Master Plan Map 
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Appendix C 

Intersection Level of Service Calculations 
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Appendix D 

Proportional Share Calculations 

  





AM PM AM PM
Existing 871 1151

The Oaks at Foss Creek (T) 11 7 Baseline 922 1196
255 Dry Creek Rd (T) 8 5
110 Dry Creek Rd (T) 32 33

Description of Project Improvement:

Calculation of Project Share

P = T / (TB - TE) where: P = Equitable  Share
T = Project trips during the affected peak hour
TB = Build-out volumes
TE = Existing volumes

AM PM
TB 922 1196
TE 871 1151

AM PM AM PM AM PM
Project Trips (T) 11 7 8 5 32 33

Equitable Share (P) 21.6% 15.6% 15.7% 11.1% 62.7% 73.3%
Average 18.6% 13.4% 68.0%

Equitable Share Calculation
Scenario #3- AWSC and Left-turn Lanes

All-way stop controls would be installed at the SB ramps only; the westbound approach would be 
striped with a 125-foot left-turn lane and a through lane; the eastbound approach to the NB ramps 
would be restriped to include a 50-foot left-turn lane and through lane.

The Oaks at Foss 
Creek

255 Dry Creek Rd 110 Dry Creek Rd 

Dry Creek Road/US 101 South Ramps

Total Volume Entering
the Intersection of



AM PM AM PM
Project Trips (T) 17 22 Existing 1662 1865

Future Year 2146 2696

Description of Project Improvement:

Calculation of Project Share

P = T / (TB - TE)
where:
P = Equitable Share
T = Project trips during the affected peak hour
TB = Build-out volumes
TE = Existing volumes

T 17 22
TB 2146 2696
TE 1662 1865 Average
P 3.5% 2.6% 3.1%

Total Estimated Cost of Improvements $45,000

Equitable Share Contribution $1,386

Equitable Share (per Caltrans "Guide for the Preparation of Traffic Impact Studies")

Dry Creek Road/Grove St

Reconfigure northbound apprach to have a left-turn lane and a shared through/right-turn lane; 
change northbound to protected left-turn phasig.  $1,500 for striping, $15,000 for signal work, 
$4,500 for traffic control, $10,000 for design; add 15% for inspection and a 25% contigency for a 
total buget of $44,562; budget $45,000. 

Equitable Share Calculations
The Oaks at Foss Creek

Total Volume Entering the 
Intersection of

Whitlock & Weinberger Transportation, Inc. 10/5/2016
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Appendix E 

Access Analysis 





Lanes

 

Source: John T. Gard, ITE Journal, November 2001, "Estimating Maximum Queue Length at Unsignalized 
Intersections"
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Source: John T. Gard, ITE Journal, November 2001, "Estimating Maximum Queue Length at Unsignalized 
Intersections"
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(veh/hr) (veh/hr)

41 56

7 0

Westbound Speed Limit: 30 mph Eastbound Speed Limit: 30 mph
Westbound Configuration: Eastbound Configuration:

1.  Check for right turn volume criteria %lt 0.0 %

AV 2384 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 997.6
Va = 48

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

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

NO NO

Chiquita Road

Study Intersection: The Oaks at Foss Creek Project Access
Study Scenario: Future AM + Prj 

East/West From the North

Westbound Volumes Eastbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Westbound

Advancing Volume Threshold

2 Lanes - Undivided

Westbound

Thresholds not met, continue to next step

Project Access Road

Percentage Left Turns

If AV<Va then warrant is met

Eastbound

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.

-

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: 30

NOT WARRANTED - Less than 20 vehicles

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 = 48 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

= Through Volume

Chiquita Road
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(veh/hr) (veh/hr)

49 56

26 0

Westbound Speed Limit: 30 mph Eastbound Speed Limit: 30 mph
Westbound Configuration: Eastbound Configuration:

1.  Check for right turn volume criteria %lt 0.0 %

AV 2362 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 855.1
Va = 75

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = 640 Study Intersection

NO NO

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

Right Turn Taper Warranted:  Left Turn Lane Warranted:

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  
The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

mph

If AV<Va then warrant is met No Turn lane warranted if point falls to right of warrant threshold line

Advancing Volume Threshold

Advancing Volume Va = 75 Two lane roadway warrant threshold for: 30

Westbound
(evaluate if right turn lane is unwarranted)

Thresholds not met, continue to next step

Advancing Volume Threshold
Advancing Volume

If AV<Va then warrant is met

Right Turn Lane Warranted:

Percentage Left Turns

Advancing Volume Threshold

Thresholds not met, continue to next step If AV<Va then warrant is met

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided Project Access Road 2 Lanes - Undivided

Westbound Right Turn Lane Warrants Eastbound Left Turn Lane Warrants

Chiquita Road Chiquita Road

Westbound Volumes Eastbound Volumes

Through Volume = = Through Volume

Direction of Analysis Street: East/West Cross Street Intersects: From the North

Study Scenario: Future PM + Prj 

Turn Lane Warrant Analysis - Tee Intersections
Study Intersection: The Oaks at Foss Creek Project Access
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490 Mendocino Avenue, Suite 201   Santa Rosa, CA 95401   707.542.9500   w-trans.com 

SANTA ROSA • OAKLAND • SAN JOSE 

Memorandum 

Date: November 3, 2016 Project: HEA061

To: Ms. Elizabeth Johnson  
First Carbon Solutions  

From: Dalene J. Whitlock 
dwhitlock@w-trans.com 
Briana Byrne 
bbyrne@w-trans.com 

Subject: General Plan Amendment   

 

As requested, W-Trans has prepared a high level qualitative review of the potential impacts related to the re-
designation of three parcels in the City of Healdsburg, APN 089-013-015, 089-013-016, and 089-013-016, from 
light industrial to medium density residential housing.  Currently, each of the three parcels is occupied by a 
single family dwelling though the parcels are zoned for light industrial use.  

Current General Plan  

Two studies were recently completed by W-Trans for projects near the parcels being considered for rezoning, 
Traffic Impact Study for the 110 Dry Creek (2016) and the Traffic Impact Study for the Oaks at Foss Creek (2016).   
Based on the future volumes projected in these studies, developed from the SCTA 2040 model, the intersections 
of the US 101 Ramps with Dry Creek Road are expected to operate deficiently.  To address this condition funds 
are being collected to signalize these intersections.  With signalization, the intersections are expected to operate 
acceptably at LOS D.  All other intersections in the area are expected to operate acceptably with improvements 
along Dry Creek Road that have previously been recommended.       

General Plan Amendment 

There are currently single family homes on each of the three parcels.  Since the future volumes were projected 
based on traffic counts that captured trips associated with the occupied homes, the trips generated from these 
parcels under their current use would be included in the future volumes.   

With the re-designation of the three parcels to medium residential land use, there could be up to nine 
residences, or a maximum net increase of six units.  The anticipated potential increase in trips was estimated 
using standard rates published by the Institute of Transportation Engineers (ITE) in Trip Generation Manual, 9th 
Edition, 2012 for “Single Family Detached Housing” (ITE LU #210).  Using the rate for this land use, the proposed 
general plan amendment would be expected to result in an increase of up to six p.m. peak hour trips over 
existing site development.  The net increase would, however, be reduced by the number of trips that would 
have been assumed for development under the existing industrial land use designation.  The amount of 
industrial development included in the general plan analysis would likely generate minimal peak hour trips, but 
with these trips deducted the net increase would be slightly less than six p.m. peak hour trips.    

Conservatively assuming that six additional trips would be added to the street network, it is reasonable to 
conclude that the change in land use would result in a less than significant impact as the planned improvements 
along Dry Creek Road would provide adequate capacity to accommodate the minimal increase in trips due to 
the re-designation of the three parcels.   



THIS PAGE INTENTIONALLY LEFT BLANK 


	2 - The Oaks at Foss Creek TIS (1).pdf
	Appendix E Site Access.pdf
	AM Future + Prj Queue.TWSC
	PM Future + Prj Queue.TWSC
	HEA061 AM Turn Lane Warrants
	HEA061 PM Turn Lane Warrants

	Appendix D Proportional Share.pdf
	HEA064. Proportional share short-term
	HEA061. Proportional share





