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Executive Summary 

The proposed project is a cannabis cultivation facility to be located on the north side of Foster Avenue, west of 
the City of Arcata, in the County of Humboldt.  Based on standard ITE rates, the project would be expected to result 
in 232 new trips per day at peak operation, including 40 trips during the a.m. peak hour and 37 trips during the 
p.m. peak hour, though the actual peak hour trip generation is expected to be less since the beginning and end 
of shifts would not coincide with the peak hours of the transportation network. 

The study intersections of Sunset Avenue/US 101 South Ramps, Sunset Avenue/US 101 North Ramps, Janes 
Road/11th Street, SR 255/Jackson Ranch Road, and SR 255/V Street all have a calculated collision rate above the 
statewide average for similar facilities. The City and Caltrans may wish to review the need for additional signing at 
Sunset Avenue/US 101 South Ramps to notify drivers of conditions that require their attention.  Consolidation of 
Sunset Avenue/US 101 North Ramps and Sunset Avenue/LK Wood Boulevard into a single roundabout with five 
legs would have a beneficial impact on safety at this location.  Increased enforcement may help to reduce the 
frequency of DUI collisions at SR 255/Jackson Ranch Road and right-of-way infractions at SR 255/V Street. 

All study intersections would be expected to operate at LOS C or better overall under Existing and Baseline 
Conditions  without or with the addition of project-related trips, though roundabouts would be needed at Foster 
Avenue/Alliance Road and Sunset Avenue/US 101 North Ramps to accommodate the anticipated Future volumes, 
as documented in the Central Arcata Areawide Traffic Study (CAATS).  With these improvements and with the 
addition of project traffic to Future volumes, all intersections would operate acceptably.  It is recommended that 
the applicant pay proportional share fees toward the cost of the roundabout projects needed at Foster 
Avenue/Alliance Road and Sunset Avenue/US 101 North Ramps consistent with the Traffic Mitigation Fee Program 
established by the CAATS. 

As of the date of this analysis, the County of Humboldt has not yet established thresholds of significance related 
to VMT so the project was assessed based on guidance provided by the California Governor’s Office of Planning 
and Research (OPR) in the publication Transportation Impacts (SB 743) CEQA Guidelines Update and Technical 
Advisory.  Under this guidance and using data contained in the countywide travel demand model, the project is 
expected to have a less-than-significant transportation impact on VMT. 

A connected pedestrian network would be provided on-site consisting of sidewalks and pathways.  The lack of 
existing pedestrian facilities on Foster Avenue or transit service within acceptable walking distance does not result 
in an impact given the rural setting.  Existing bicycle facilities in the project vicinity, including the shared use of 
minor streets, provide adequate access for bicyclists and connectivity would be further improved upon 
completion of planned bicycle projects in the area.  Although not considered walkable, employees could use a 
bicycle to reach nearby transit stops.  It is recommended that a minimum of 12 bicycle parking spaces be provided 
on-site to encourage employees to commute via bicycle. 

Sight lines on Foster Avenue are adequate to accommodate all turns into and out of the project driveway and no 
channelization in the form of a turn pocket would not be warranted.  To maintain existing sight lines, any new 
signage to be located along the project frontage should be placed outside of the vision triangle of a driver waiting 
on the driveway. 
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Introduction 

This report presents an analysis of the potential traffic impacts that would be associated with development of a 
cannabis cultivation facility to be located on the north side of Foster Avenue in the County of Humboldt.  The 
traffic study was completed in accordance with the criteria established by the County of Humboldt, reflects a 
scope of work requested by County staff, and is consistent with standard traffic engineering techniques. 

Prelude 

The purpose of a traffic impact study is to provide County staff and policy makers with data that they can use to 
make an informed decision regarding the potential transportation impacts of a proposed project, and any 
associated improvements that would be required in order to mitigate these impacts to an acceptable level under 
CEQA, the City’s General Plan, or other policies.  Impacts relative to access for pedestrians, bicyclists, and to transit 
are addressed in the context of the CEQA criteria.  Consistent with SB 743, the project’s transportation impacts 
were analyzed using VMT.  While no longer a part of the CEQA review process, vehicular traffic service levels at key 
intersections were evaluated for consistency with General Plan policies 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 anticipated travel patterns specific to the proposed project, then analyzing the impact the new traffic 
would be expected to have on the study intersections.   

Project Profile 

The project site is located at 3318 Foster Avenue, west of Arcata in the County of Humboldt.  The proposed project 
is a partial mixed-light and outdoor cannabis cultivation facility and would be located on a parcel contiguous to a 
recently approved manufacturing, processing, and distribution business.  As proposed, the project includes 
approximately 28.4 acres of cultivation and would require up to 116 employees during the peak season, though 
40 of these employees would be shared with the already-approved processing facility so the project would result 
in a net increase of 76 new employees.  Most employees would work shifts scheduled to begin between 6:00 and 
6:30 a.m. and end between 3:00 and 3:30 p.m., though 15 employees would work a shift that would begin late 
morning and end in the evening in order to support the proposed light deprivation cultivation process.  Although 
there would be an internal access road connecting to the existing Sun Valley Group Farms operation to the north 
near the terminus of 27th Street, the connection would be gated so all access to the site would occur at the existing 
driveway on Foster Avenue. 

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 section of Foster Avenue fronting the project site as well as the following 
intersections: 

1. Foster Avenue/Janes Road 
2. Alliance Road/17th Street 
3. Foster Avenue/Alliance Road 
4. Sunset Avenue/Foster Avenue-Jay Street 
5. Sunset Avenue/US 101 South Ramps 
6. Sunset Avenue/US 101 North Ramps 
7. Janes Road/11th Street 
8. Samoa Boulevard (SR 255)/Jackson Ranch Road 
9. Samoa Boulevard (SR 255)/V Street 

Operating conditions during the weekday a.m. and p.m. peak periods were evaluated to capture the highest 
volumes on the local transportation network.  The morning peak hour typically 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 

Foster Avenue/Janes Road is a three-legged intersection stop-controlled on the northbound Janes Road 
approach. 

Alliance Road/17th Street is a three-legged intersection with a stop control on the eastbound 17th Street 
approach.  A yellow basic crosswalk is striped on the west leg and a yellow continental crosswalk is striped on the 
north leg.  Class II bike lanes are present on Alliance Road.  

Foster Avenue/Alliance Road is a four-legged intersection with stop controls on all four approaches and 
crosswalks on all four legs.  Class II bike lanes are present on the north, south, and east legs. 

Sunset Avenue/Foster Avenue-Jay Street is a modern roundabout with crosswalks and raised splitter islands on 
all four legs of the intersection; the center island is mountable.  Class II bike lanes are present on the Foster Avenue 
leg. 

Sunset Avenue/US 101 South Ramps is a four-legged, all-way stop-controlled intersection with a crosswalk on 
the south leg only.  The north leg is composed of the US 101 southbound on- and off-ramps and G and H Streets 
form a one-way couplet on the south leg, with G Street serving the northbound approach to the intersection and 
H Street carrying southbound traffic away from intersection.  A Class II bike lane is present on the westbound 
approach and the eastbound approach is considered a Class III bike route. 

Sunset Avenue/US 101 North Ramps is a four-legged intersection with the off- and on-ramps forming the south 
and north legs of the intersection respectively.  The off-ramp approach is stop-controlled and has a crosswalk 
connecting through to LK Wood Boulevard.  Class II bike lanes are marked on Sunset Avenue. 
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Janes Road/11th Street is a four-legged intersection with stop-controls on the eastbound and westbound 11th 
Street approaches.  There is a crosswalk on the west leg. 

Samoa Boulevard (SR 255)/Jackson Ranch Road is a four-legged intersection with stop controls on the 
northbound and southbound minor street approaches.  The north leg is Jackson Ranch Road and the south leg is 
Old Samoa Road. 

Samoa Boulevard (SR 255)/V Street is a four-legged intersection with stop controls on the northbound and 
southbound minor street approaches.  The north leg is V Street and the south leg is Old Samoa Road.  SR 255 
transitions to a single lane in each direction to the west of the intersection. 

The locations of the study intersections along with 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 April 1, 2014 through March 31, 2019. 

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 2016 Collision Data on California State Highways, 
California Department of Transportation (Caltrans).  These average rates statewide are for intersections in the same 
environment (urban, suburban, or rural), with the same number of approaches (three or four), and the same 
controls (all-way stop, two-way stop, or roundabout).  As indicated in the table, five of the nine study intersections 
experienced collisions at rates higher than the statewide average for similar facilities.  The collision rate 
calculations are provided in Appendix A and the intersections with above-average collision rates are discussed 
below. 

Table 1 – Collision Rates at the Study Intersections 

Study Intersection Number of 
Collisions 

(2014-2019) 

Calculated 
Collision Rate 

(c/mve) 

Statewide Average 
Collision Rate 

(c/mve) 

1. Foster Ave/Janes Rd 0 0.00 0.14 

2. Alliance Rd/17th St 1 0.07 0.08 

3. Foster Ave/Alliance Rd 1 0.05 0.19 

4. Sunset Ave/Foster Ave-Jay St 1 0.08 0.13 

5. Sunset Ave/US 101 S Ramps 8 0.33 0.19 

6. Sunset Ave/US 101 N Ramps 5 0.22 0.13 

7. Janes Rd/11th St 2 0.34 0.13 

8. SR 255/Jackson Ranch Rd 4 0.30 0.22 

9. SR 255/V St 5 0.37 0.23 

Note: c/mve = collisions per million vehicles entering; Bold = collision rate higher than the Statewide average 

 
Further review was performed to determine any trends or concerns present at those locations with above-average 
collision rates.  It is noted that the statewide rates are for highway facilities that generally carry much higher 
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volumes; because the volumes are relatively low at some of the study intersections, even a minimal number of 
crashes results in an above-average collision rate.  Consideration was therefore given not just to the rate, but also 
to the actual number of crashes reported. 

Sunset Avenue/US 101 South Ramps – Of the eight reported collisions, six involved objects, one was a broadside, 
and one was a rear-end.  All six of the object collisions involved a motorist travelling southbound on either the off-
ramp approach or moving away from the intersection on H Street.  On the off-ramp, three collisions with objects 
occurred between 200 and 250 feet north of the intersection, which is near a horizontal curve, and all three were 
attributed to improper turning.  On H Street, three collisions with objects occurred between 10 and 70 feet south 
of the intersection; two were attributed to improper turning and one was due to unsafe speed.  The City and 
Caltrans may wish to review the need for additional signing at this location to notify drivers of conditions that 
require their attention. 

Sunset Avenue/US 101 North Ramps – Five collisions occurred during the study period, consisting of three 
collisions with objects, one sideswipe, and one overturn.  The proximity to the adjacent intersection at Sunset 
Avenue/LK Wood Boulevard results in an unusual striping configuration and an elongated crosswalk extending from 
the west side of the study intersection to the east side of LK Wood Boulevard.  The recommendation presented in 
the Central Arcata Areawide Traffic Study, including consolidation of the two intersections into a single roundabout 
with five legs, would be expected to have a beneficial impact on safety at this location. 

Janes Road/11th Street – Both collisions at this location were broadsides between southbound and westbound 
vehicles that occurred between 4:00 and 4:30 p.m.  Sight lines appear to be adequate, and speed was not indicated 
as a collision factor, so it is unclear what precipitated this trend.  Because the calculation rate has the volume in 
the denominator, the rate at this location is quite high despite the fact that there were only two collisions in five 
years.  Further, the most recent collision occurred in September 2015 so the latter three years of the study period 
did not have a single collision; as a study period of two to three years is often considered adequate, no mediation 
appears necessary. 

SR 255/Jackson Ranch Road – Of the four collisions that occurred within the study period, one was a broadside, one 
was a rear-end, and two collisions were with objects.  The rear-end collision and one of the object-related collisions 
were attributed to driving under the influence (DUI).  Given the lack of adequate data points to determine a clear 
trend, no remedial measures are suggested, though increased enforcement may help to reduce the frequency of DUI 
collisions. 

SR 255/V Street – Four of the five total collisions that occurred within the study period were broadside crashes with 
the other being a collision with an object.  All four of the broadside collisions involved a motorist entering the 
intersection from the southbound V Street approach and three were attributed to right-of-way violations.  The width 
of the intersection is approximately 85 feet wide between the opposing minor street limit lines with two travel lanes 
in each direction, a left-turn lane, a median, and shoulders, which results in a more time-consuming turning 
movement from the stop-controlled approaches.  It appears that sight lines are adequate for the posted 55-mph 
speed limit, though increased enforcement of right-of-way laws may be beneficial at this location. 

Alternative Modes 

Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, curb ramps, curb extensions, and various streetscape amenities 
such as lighting, benches, etc.  While there are limited pedestrian facilities on many of the streets in the study area, 
there are no pedestrian facilities on the segment of Foster Avenue to the west of McDaniel Slough, as might be 
expected for the rural setting. 
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 Alliance Road – Sidewalks exist continuously on Alliance Road on either one side of the street or the other, 
with crosswalks connecting locations where the sidewalk switches from one side to the other.  Additionally, 
crosswalks exist at the study intersections. 

 Foster Avenue (East of McDaniel Slough) – Intermittent sidewalk coverage is provided on Foster Road with 
gaps between Alliance Road and Jay Street.  There is a multi-use pathway on the south side of the street that 
connects to existing facilities at Jay Street and Alliance Road.  Curb ramps and crosswalks are present at side-
street approaches.  Lighting is provided by overhead streetlights. 

 Sunset Avenue – Continuous sidewalks are provided on the south side of this street east of Jay Street where 
there is a connection to the regional trail system.  The geometrics of the intersections with US 101 North and 
LK Wood Boulevard result in pedestrians traveling a substantial distance in crossing both of these intersecting 
streets in a configuration that is difficult and results in undesirable crossing conditions. 

Bicycle Facilities 

The Highway Design Manual, Caltrans, 2017, classifies bikeways into four categories: 

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

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

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

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

In the project area, Class II bike lanes exist on sections of Alliance Road, Sunset Avenue and Foster Avenue.  
Additionally, 11th Street is classified as a Class III bike route between Janes Road and Redwood Park and there is a 
multi-use pathway on the south side of Foster Avenue between the intersections of Alliance Road/17th Street and 
Sunset Avenue/Foster Avenue-Jay Street.  Bicyclists ride in the roadway and/or on sidewalks along other streets 
within the project study area.  Table 2 summarizes the existing and planned bicycle facilities in the surrounding 
vicinity, as contained in the City of Arcata Pedestrian & Bicycle Master Plan, City of Arcata, 2010 and the Humboldt 
Regional Bicycle Plan, Humboldt County Association of Governments, 2018. 
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Table 2 – Bicycle Facility Summary 

Status 
Facility 

Class Length 
(miles) 

Begin Point End Point 

Existing     

Foster Ave Path I 0.46 Alliance Rd Sunset Ave 

Alliance Rd II 1.30 Spear Ave 11th St 

Sunset Ave II 0.13 G St L.K. Wood Blvd 

Foster Ave II 0.37 Jay St Alliance Rd 

11th St III 1.60 Janes Rd Redwood Park 

Planned     

Annie & Mary Rail Trail I 3.50 West End Rd Arcata Skate Park 

Hammond Trail  I 1.40 Western City Limits Annie & Mary Rail Trail 

Sunset Ave II 0.45 Western Ave G St 

11th St II 0.30 Q St Janes Rd 

Foster Ave III 0.40 Janes Rd Alliance Rd 

Janes Rd-V St III 1.10 SR 255 Foster Ave 

Baldwin St III 0.22 Cahill Park Sunset Ave 

Sources: City of Arcata Pedestrian & Bicycle Master Plan, City of Arcata, 2010; Humboldt Regional Bicycle Plan, Humboldt 
County Association of Governments, 2018 

 
Transit Facilities 

The Humboldt Transit Authority (HTA) provides fixed route bus service in the City of Arcata through the Arcata 
and Mad River Transit System (AMRTS) route, the Willow Creek-Arcata route, and the Redwood Transit System 
(RTS) route. 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.  Arcata Dial-A-Ride service is designed 
to serve the needs of individuals with disabilities throughout Humboldt County. 

AMRTS Gold Route provides loop service to destinations throughout the City of Arcata and stops near the 
intersection of Foster Avenue/Alliance Road approximately 1.3 miles from the project site, so while not within 
what is typically considered an acceptable walking distance of one-half a mile, a bicycle could be used to close the 
gap between the transit stop and the project site.  Gold Route operates Monday through Friday with 
approximately one-hour headways between 7:00 a.m. and 10:00 p.m.  AMRTS Orange Route provides Saturday 
service with approximately one-hour headways between 7:00 a.m. and 7:00 p.m. 

The Redwood Transit System (RTS) route provides regional service between the City of Arcata and surrounding 
communities in Humboldt County.  RTS stops at the Arcata Transit Center between 9th Street and 10th Street, a 
bikeable distance of approximately two miles from the project site.  RTS operates Monday through Friday with 
approximately one- to three-hour headways between 6:30 a.m. and 10:00 p.m.  Saturday and Sunday service 
operates with similar headways between 9:00 a.m. and 8:00 p.m. 

The Willow Creek-Arcata route provides regional service between the City of Arcata and Willow Creek and stops 
at Arcata High School approximately 1.4 miles from the project site.  The route is timed to align with the high 
school schedule on weekdays and has limited service on weekends. 

Two bicycles can be carried on most HTA buses.  Bike rack space is on a first come, first served basis.  Additional 
bicycles are allowed on HTA buses at the discretion of the driver. 
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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), 6th 
Edition, Transportation Research Board, 2018.  This source contains methodologies for various types of 
intersection control, all of which are related to a measurement of delay in average number of seconds per vehicle. 

The Levels of Service for the intersections with side-street stop controls, or those which are unsignalized and have 
one or two approaches stop controlled, were analyzed using the “Two-Way Stop-Controlled” (TWSC) 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 with stop signs on all approaches were analyzed using the “All-Way Stop-Controlled” 
(AWSC) 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. 

Intersections that are currently or are proposed to be controlled by modern roundabouts were evaluated using 
the FHWA Roundabout Method, also contained within the Unsignalized Methodology of the HCM.  This 
methodology determines intersection operation using the gap acceptance method using basic geometric and 
volume data to calculate entering and circulating flows.  This information is then translated to an overall average 
vehicle delay, with LOS break points at the same delays as used in the signalized methodology.  Because the HCM 
roundabout methodology is relatively unsophisticated, the more advanced SIDRA roundabout analysis software 
was utilized in any cases where the basic HCM methodology predicts operation worse than LOS A. 

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 (TWSC) All-Way Stop-Controlled (AWSC) Roundabout 

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

Delay of 0 to 10 seconds.  Upon stopping, 
drivers are immediately able to proceed. 

Delay of 0 to 10 
seconds. 

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

Delay of 10 to 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. 

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. 

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. 

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. 

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. 

Reference: Highway Capacity Manual, Transportation Research Board, 2018 

Traffic Operation Standards 

County of Humboldt 

The County’s LOS standard is specified in Policy C-P5 of the Humboldt County General Plan, which states that the 
County shall strive to maintain LOS C operation on all roadway segments and intersections except for US 101, 
where LOS D is considered acceptable.  For the purposes of this analysis, the standard was applied to the overall 
operation of the intersection, not any single movement or approach.  The policy also states that LOS 
improvements for automobiles should not adversely affect the LOS or quality of service for other modes of 
transportation, if possible. 

City of Arcata 

Because many of the study intersections are located in the City of Arcata rather than County jurisdiction, these 
intersections were evaluated with respect to operational thresholds previously accepted by the City.  The City of 
Arcata does not have an adopted LOS policy; however, through discussions with City staff as part of our 
involvement in preparation of the Central Arcata Areawide Traffic Study, W-Trans, 2017, an operational threshold 
of LOS C was identified as being the desired minimum within the City.  This threshold is to be applied to the 
operation of the intersection as whole and not that of any one movement or approach.  Further, the City’s 
preference has been not to use traffic signals to achieve acceptable operation, instead using all-way stop controls 
where feasible or roundabouts where volumes exceed what can be handled by an all-way stop-controlled 
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intersection.  The need for improvements to increase capacity and reduce delay was therefore considered only if 
the overall intersection delay was projected to exceed 25 seconds. 

Existing Conditions 

The Existing Conditions scenario provides an evaluation of 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 March 2019 at the study intersections on SR 255.  For the remaining intersections, data 
collected in March 2016 for the Central Arcata Areawide Traffic Study was also used in this analysis to be consistent 
with previous planning work completed in the area.  All data was collected while local schools, including 
Humboldt State, were in session.  Additionally, the counts were collected prior to the shelter-in-place directives 
associated with the COVID-19 public health pandemic so the Existing Conditions analysis is representative of 
typical conditions before the pandemic and could represent volumes that are maintained for some time as 
businesses recover from the financial fall-out associated with the pandemic. 

Under Existing Conditions, all study intersections operate acceptably based on the applicable LOS standards at 
LOS C or better overall during both peak periods evaluated.  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.  The Existing traffic volumes are shown in Figure 2.   

Table 4 – Existing Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Foster Ave/Janes Rd 7.2 A 6.1 A 

Northbound (Janes Rd) Approach 8.7 A 8.7 A 

2. Alliance Rd/17th St 3.3 A 1.9 A 

Eastbound (17th St) Approach 19.6 C 17.4 C 

3. Foster Ave/Alliance Rd 13.5 B 16.6 C 

4. Sunset Ave/Foster Ave-Jay St 5.3 A 4.7 A 

5. Sunset Ave/US 101 S Ramps 14.2 B 11.4 B 

6. Sunset Ave/US 101 N Ramps 5.4 A 7.2 A 

Northbound (US 101 Off-ramp) Approach 24.8 C 21.8 C 

7. Janes Rd/11th St 5.5 A 5.9 A 

Eastbound (11th St) Approach 11.3 B 10.2 B 

Westbound (11th St) Approach 10.8 B 9.9 A 

8. SR 255/Jackson Ranch Rd 0.3 A 0.5 A 

Northbound (Old Samoa Rd) Approach 12.0 B 15.5 C 

Southbound (Jackson Ranch Rd) Approach 11.6 B 11.5 B 

9. SR 255/V St 3.3 A 2.0 A 

Northbound (Old Samoa Rd) Approach 12.5 B 13.2 B 

Southbound (V St) Approach 10.5 B 11.0 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 
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Figure 2 – Existing Traffic Volumes

(xx) PM Peak Hour Volume
xx AM Peak Hour Volume

Study Intersection
LEGEND

5  (10)
75(28)

(3)3
(9)5

1

(11)  20

(68)121

2
65  (124)
5    (20)
185(109)

(12)  8
(16)11
(5)  5

3

1  (2)
5  (10)
24(33)

(170)176
(9)    0
(8)  26

YIELD

YIELD

4
112(116)
123(152)
90  (111)

(60)  46
(175)201

(67)128

5

67  (241)
251(282)

(236)430
(114)  93

6
45(58)
18(29)
52(47)

(7)  6
(25)23
(1)  4

7

1    (3)
322(366)
0    (0)

(3)    0
(325)247

(12)    3

8
25  (46)
204(299)
3    (1)

(1)    0
(246)184

(67)  68

9



13 
Final Traffic Impact Study for the Arcata Land Company Commercial Cannabis Project 
January 21, 2021 

Baseline Conditions 

The Baseline Conditions scenario provides an evaluation of operation with traffic from approved or pending 
projects in the study area that could be operational within the next three to five years.  At the request of County 
staff, projects at the following four Accessor Parcel Numbers (APNs) were included in the Baseline Conditions 
analysis.  The trip generation potential for each Baseline project was estimated using standard rates published by 
the Institute of Transportation Engineers (ITE) in Trip Generation Manual, 10th Edition, 2017. 

 APN 507-161-015 is located north of Upper Bay Road and east of Mad River Road and has an application in 
process for 10,000 square feet of mixed light cannabis cultivation and 4,000 square feet of indoor cultivation.  
Since the number of employees is unknown, the trip generation was estimated using standard ITE rates based 
on floor area for the “General Light Industrial” (ITE #110) land use.  Based on these rates, the project would be 
expected to result in an average of 69 daily trips with ten trips during the a.m. peak hour and nine trips during 
the p.m. peak hour.  The majority of patrons would be expected to use the US 101 ramps at Giuntoli Lane to 
reach the site unless travelling to/from the Central Arcata area, so for the purposes of this analysis it was 
assumed that one-third of the trips would be to/from Alliance Road south of 17th Street. 

 APN 505-151-009 is located to the west of Stewart Avenue and has an application in process for 10,000 
square feet of mixed light cannabis cultivation.  Based on standard ITE rates for General Light Industrial and 
using the total floor area of the canopy as the independent variable, the project would be expected to result 
in 50 trips per day on average, with seven trips during the a.m. peak hour and six trips during the p.m. peak 
hour.  For the purpose of assigning trips to the surrounding roadway network, it was assumed that one-third 
of the trips would each be to/from US 101 North at Sunset Avenue, US 101 South at Sunset Avenue, and south 
on Alliance Road. 

 APN 506-231-010 is the site on which the proposed Arcata Land Company Commercial Cannabis Project 
would be located.  The proposed cultivation project would be located on Parcel D, while a recently approved 
manufacturing, processing, and distribution business is to be located on Parcel C.  The approved uses are not 
yet operational but are expected to be within the next year.  The project was approved with a maximum of 
46 employees so the trip generation potential was estimated based on this maximum employment count 
using standard ITE rates for the General Light Industrial land use.  Based on these rates, the approved cannabis 
manufacturing, processing, and distribution business would be expected to generate 140 trips per day, 
including 24 trips during the a.m. peak hour and 23 trips during the p.m. peak hour.  The same trip distribution 
assumptions applied for the proposed Arcata Land Company Commercial Cannabis Project were applied to 
the approved processing uses (see the Trip Distribution section for additional information). 

 APN 506-231-009 is an adjacent parcel to the proposed cultivation project and is on the north side of the 
street at 2730 Foster Avenue.  The details of the application are not finalized, but the most recent proposal 
includes conversion of a three-acre site to 82,000 square feet of cannabis cultivation as well as reuse of a 
17,000 square-foot former mill building to manufacturing, processing, and distribution uses.  The project is 
expected to require up to 25 employees at peak times.  Based on this maximum employment count and using 
standard ITE rates for the General Light Industrial land use, the project would be expected to generate 76 trips 
per day, including 13 trips during the a.m. peak hour and 12 trips during the p.m. peak hour.  The same trip 
distribution assumptions applied for the approved uses on APN 506-231-010 as well as the proposed Arcata 
Land Company Commercial Cannabis Project were applied to this project (see the Trip Distribution section 
for additional information). 

Upon the addition of traffic associated the approved or pending Baseline County projects in the study area to 
Existing volumes, all the study intersections would be expected to continue operating acceptably at LOS C or 
better overall during both peak hours.  Baseline volumes are shown in Figure 3 and these results are summarized 
in Table 5. 
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Figure 3 – Baseline Traffic Volumes
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Table 5 – Baseline Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Foster Ave/Janes Rd 6.6 A 4.7 A 

Northbound (Janes Rd) Approach 9.1 A 8.9 A 

2. Alliance Rd/17th St 3.4 A 2.2 A 

Eastbound (17th St) Approach 20.3 C 18.4 C 

3. Foster Ave/Alliance Rd 14.0 B 17.0 C 

4. Sunset Ave/Foster Ave-Jay St 5.4 A 4.7 A 

5. Sunset Ave/US 101 S Ramps 14.3 B 11.5 B 

6. Sunset Ave/US 101 N Ramps 6.2 A 7.7 A 

Northbound (US 101 Off-ramp) Approach 28.4 D 23.4 C 

7. Janes Rd/11th St 5.5 A 5.9 A 

Eastbound (11th St) Approach 11.4 B 10.4 B 

Westbound (11th St) Approach 10.9 B 10.0 B 

8. SR 255/Jackson Ranch Rd 0.3 A 0.5 A 

Northbound (Old Samoa Rd) Approach 12.0 B 15.5 C 

Southbound (Jackson Ranch Rd) Approach 11.6 B 11.4 B 

9. SR 255/V St 3.3 A 2.1 A 

Northbound (Old Samoa Rd) Approach 12.6 B 13.2 B 

Southbound (V St) Approach 10.6 B 11.4 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 

Future Conditions 

Future traffic volumes were developed using an assumed growth rate of 1.5 percent per year to a horizon year of 
2036 to be consistent with the analysis prepared for the Central Arcata Areawide Traffic Study (CAATS).  For 
Intersections 1 through 7, a growth factor of 1.35 was applied to the existing volumes since the future horizon 
year is 20 years from the year that the data was collected in 2016.  For Intersections 8 and 9, an exponential growth 
factor of 1.29 was applied to the existing volumes since the future year is 17 years from the year that the existing 
count data was collected in 2019.  No changes to the existing infrastructure or transportation system were 
assumed for this scenario. 

Under the anticipated Future volumes, all study intersections are expected to operate acceptably based on the 
applicable standards for each intersection at LOS C or better overall during both peak hours, except for Foster 
Avenue/Alliance Road and Sunset Avenue/US 101 North Ramps which would both operate unacceptably at LOS 
D overall during the p.m. peak hour.  Future volumes are shown in Figure 4 and Future operating conditions are 
summarized in Table 6. 
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Figure 4 – Future Traffic Volumes
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Table 6 – Future Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

AM Peak PM Peak 

Delay LOS Delay LOS 

1. Foster Ave/Janes Rd 7.2 A 6.1 A 

Northbound (Janes Rd) Approach 8.7 A 8.8 A 

2. Alliance Rd/17th St 5.0 A 2.4 A 

Eastbound (17th St) Approach 30.8 D 23.2 C 

3. Foster Ave/Alliance Rd 18.3 C 32.7 D 

Mini-Roundabout 8.4 A 9.0 A 

4. Sunset Ave/Foster Ave-Jay St 6.0 A 5.5 A 

5. Sunset Ave/US 101 S Ramps 20.1 C 13.0 B 

6. Sunset Ave/US 101 N Ramps 10.9 B 31.1 D 

Northbound (US 101 Off-ramp) Approach 54.6 F 103.2 F 

Roundabout 10.6 B 19.8 C 

7. Janes Rd/11th St 5.8 A 5.9 A 

Eastbound (11th St) Approach 12.2 B 10.2 B 

Westbound (11th St) Approach 11.7 B 9.9 A 

8. SR 255/Jackson Ranch Rd 0.3 A 0.5 A 

Northbound (Old Samoa Rd) Approach 12.8 B 15.5 C 

Southbound (Jackson Ranch Rd) Approach 12.6 B 11.5 B 

9. SR 255/V St 3.5 A 2.0 A 

Northbound (Old Samoa Rd) Approach 13.6 B 13.2 B 

Southbound (V St) Approach 11.1 B 11.0 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 denotes unacceptable operation; Shaded cells = 
conditions with recommended improvements 

 
The CAATS identified the need for short-term improvements at Foster Avenue/Alliance Road consisting of striping 
modifications to provide dedicated turn lanes and installation of a mini-roundabout to accommodate the 
anticipated long-term growth.  The striping improvements have already been completed so the new intersection 
geometry was included in all scenarios of this analysis; however, consistent with the results of the CAATS, 
installation of a mini-roundabout would be needed to achieve acceptable operation under Future Conditions. 

Also recommended in the CAATS was consolidation of the two closely-spaced intersections of Sunset Avenue with 
the US 101 North Ramps and LK Wood Boulevard into a five-leg roundabout.  This improvement would be 
expected to result in sufficient right-of-way to include a separated bikeway or cycle track on the south side of 
Sunset Avenue between the US 101 South Ramps and LK Wood Boulevard.  With installation of a mini-roundabout 
at Foster Avenue/Alliance Road and a roundabout at Sunset Avenue/US 101 North Ramps, all study intersections 
would operate acceptably.  Concept layouts for these improvements are included in Appendix C.   

It is noted that volumes associated with each of the six proposed projects within the City of Arcata that were 
assessed individually in the CAATS could reasonably be expected to be included in the anticipated Future volumes 
since a growth factor methodology was applied; therefore trips associated with these projects were not added to 
the Future volumes to avoid double-counting trips.  It was recommended in the CAATS that no improvements be 
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made beyond those that are needed for Future Conditions estimated by a growth factor to avoid providing excess 
capacity, which must often come at the expense of pedestrian and bicycle safety and comfort. 

Project Description 

As proposed, the project includes approximately 28.4 acres of cannabis cultivation and would require up to 116 
employees during the peak season, though 40 of these employees would be shared with an already-approved 
processing facility on-site so the project would result in a net increase of 76 new employees.  The permitted 
processing facilities are located on Parcel C, while the proposed cultivation facilities would be located on Parcel D.  
Most employees would work shifts scheduled to begin between 6:00 and 6:30 a.m. and end between 3:00 and 
3:30 p.m., though 15 employees would work a shift that would begin late morning and end in the evening in order 
to support the proposed light deprivation cultivation process.  All access to the site would occur at the existing 
driveway on Foster Avenue.  The project site plan is shown in Figure 5. 

Trip Generation 

Numerous trip generation rates and categories in the Trip Generation Manual, 10th Edition, 2017, published by the 
Institute of Transportation Engineers (ITE) were explored in determining the potential trip generation associated 
with the proposed project since the manual does not have any published standard rates for cannabis cultivation 
land uses.  It was determined that cannabis cultivation could be classified as a light industrial use so standard rates 
for “General Light Industrial” (Land Use #110) were further examined. 

A review of standard rates for light industrial uses and a comparison of those based on area versus those based on 
employees indicate that the average ratio between employees and floor space is about 770 square feet per 
employee.  For a total of 1,237,104 square feet (28.4 acres) of light industrial space, this would translate to an 
anticipated work force of about 1,600 persons.  The project anticipates a maximum of 76 new employees during 
the peak season so standard rates based on floor area appear unreasonable and would substantially overestimate 
the trip generation potential.  Because the proposed uses require such substantial floor area dedicated to each 
employee it was determined that standard rates for General Light Industrial uses based on employees, rather than 
floor area, would provide a more accurate estimate of the trip generation potential of the project. 

Based on a total of 76 net new employees, the proposed project would be expected to result in 232 new trips per 
day at peak operation, including 40 trips during the a.m. peak hour and 37 trips during the p.m. peak hour.  As is 
the case with all standard trip generation rates, although employees are the independent variable, trips generated 
by all aspects of the use are included, so trips associated with deliveries, visitors, shipments, and other activities 
are reflected in the rate and resulting trip estimates.  The trip generation estimate, as approved by County staff, is 
summarized in Table 7.   

Table 7 – Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

  Rate Trips Trips In Out Trips In Out 

General Light Industrial 76 employees 3.05 232 40 33 7 37 8 29 

It should be noted that the daily trip generation shown in the table above is likely conservative for the project 
since all trips associated with delivery of products would be internal to the adjacent processing facility, meaning 
that they would not occur on the surrounding street network.  The peak hour trip generations are also likely 
conservative since employees would work shifts scheduled to begin and end outside the peak periods for the 
transportation network so employees would be expected to generate few trips during the critical peak hours.  The 
trip generation numbers are therefore expected to result in a conservative assessment of the project’s potential 
effects. 
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Trip Distribution 

The pattern used to allocate new project trips to the street network was determined based on a review of the 
existing count data, familiarity with the area and surrounding region, and likely origins and destinations for 
employees and material deliveries.  The applicant was consulted to learn where employees of the adjacent Sun 
Valley Farms operation live as well as the path that trucks needed for deliveries and shipments would be expected 
to take.  The highest number of employees are expected to live to the south in Eureka, which has the County’s 
largest housing supply; these employees are anticipated to use the US 101 South Ramps at Sunset Avenue.  A 
relatively even number of employees are anticipated to live in Arcata and McKinleyville and would either use 11th 
Street east of Janes Road or the US 101 North Ramps at Sunset Avenue, respectively.  A small percentage of trips 
are anticipated via SR 255 to the west of Jackson Ranch Road, while most origins and destinations for truck trips 
are expected to be to the south on US 101, though trucks are expected to use SR 255, V Street, and Janes Road to 
reach the site to avoid the more heavily travelled intersections along Sunset Avenue. 

 The applied trip distribution assumptions are shown in Table 8 and on Figure 6. 

Table 8 – Trip Distribution Assumptions 

Routes Percent 

To/from US 101 North of Sunset Ave 20 

To/from US 101 South of Sunset Ave 30 

To/from 11th St East of Janes Rd 20 

To/from SR 255 East of V St 25 

To/from SR 255 West of Jackson Ranch Rd 5 

TOTAL 100 

Intersection Operation 

Existing plus Project Conditions 

Upon the addition of project-related traffic to the Existing volumes, the study intersections are expected to 
continue operating at acceptable service levels overall and with minor increases in delay during both the a.m. and 
p.m. peak hours.  Project traffic volumes are shown in Figure 6 and these results are summarized in Table 9.   

  



Final Traffic Impact Study for the Arcata Land Company Commercial Cannabis Project

hux063.ai 8/20

Sunse

255

1

2

3 4
5 6



8 9

Project
Site

Not to Scale

Figure 6 – Project Traffic Volumes and Trip Distribution
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Table 9 – 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. Foster Ave/Janes Rd 7.2 A 6.1 A 6.6 A 4.6 A 

NB (Janes Rd) Approach 8.7 A 8.7 A 9.1 A 8.9 A 

2. Alliance Rd/17th St 3.3 A 1.9 A 3.4 A 2.2 A 

EB (17th St) Approach 19.6 C 17.4 C 20.2 C 18.3 C 

3. Foster Ave/Alliance Rd 13.5 B 16.6 C 13.9 B 16.6 C 

4. Sunset Ave/Foster Ave-Jay St 5.3 A 4.7 A 5.4 A 4.7 A 

5. Sunset Ave/US 101 S Ramps 14.2 B 11.4 B 14.3 B 11.4 B 

6. Sunset Ave/US 101 N Ramps 5.4 A 7.2 A 6.1 A 7.8 A 

NB (US 101 Off-ramp) Approach 24.8 C 21.8 C 27.8 D 22.9 C 

7. Janes Rd/11th St 5.5 A 5.9 A 5.5 A 5.9 A 

EB (11th St) Approach 11.3 B 10.2 B 11.4 B 10.4 B 

WB (11th St) Approach 10.8 B 9.9 A 10.8 B 10.0 B 

8. SR 255/Jackson Ranch Rd 0.3 A 0.5 A 0.3 A 0.5 A 

NB (Old Samoa Rd) Approach 12.0 B 15.5 C 12.0 B 15.5 C 

SB (Jackson Ranch Rd) Approach 11.6 B 11.5 B 11.6 B 11.4 B 

9. SR 255/V St 3.3 A 2.0 A 3.3 A 2.1 A 

NB (Old Samoa Rd) Approach 12.5 B 13.2 B 12.6 B 13.2 B 

SB (V St) Approach 10.5 B 11.0 B 10.6 B 11.4 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; NB = Northbound; SB = Southbound; EB = Eastbound; WB = 
Westbound 

 
It should be noted that with the addition of project-related traffic volumes, average overall delay at the 
intersection of Foster Avenue/Janes Road decreases slightly during each peak hour.  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 this location, the project adds trips predominantly to the Foster Avenue through movements, which 
have delays that are lower than the overall intersection average resulting in a slight reduction in average delay.   
The conclusion 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 as a result of the project. 

Finding – All study intersections are expected to continue operating acceptably at LOS C or better overall upon 
the addition of project trips to the Existing volumes and the project would not result in an adverse effect to the 
surrounding roadway network. 
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Baseline plus Project Conditions 

Upon the addition of project-related traffic to the Baseline volumes, the study intersections are expected to 
continue operating acceptably at the same service levels overall during both peak hours.  These results are 
summarized in Table 10.   

Table 10 – 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. Foster Ave/Janes Rd 6.6 A 4.7 A 6.3 A 3.9 A 

NB (Janes Rd) Approach 9.1 A 8.9 A 9.5 A 9.1 A 

2. Alliance Rd/17th St 3.4 A 2.2 A 3.4 A 2.6 A 

EB (17th St) Approach 20.3 C 18.4 C 20.9 C 19.4 C 

3. Foster Ave/Alliance Rd 14.0 B 17.0 C 14.4 B 17.1 C 

4. Sunset Ave/Foster Ave-Jay St 5.4 A 4.7 A 5.5 A 4.8 A 

5. Sunset Ave/US 101 S Ramps 14.3 B 11.5 B 14.4 B 11.5 B 

6. Sunset Ave/US 101 N Ramps 6.2 A 7.7 A 7.5 A 8.3 A 

NB (US 101 Off-ramp) Approach 28.4 D 23.4 C 33.2 D 25.0 D 

7. Janes Rd/11th St 5.5 A 5.9 A 5.5 A 5.8 A 

EB (11th St) Approach 11.4 B 10.4 B 11.6 B 10.5 B 

WB (11th St) Approach 10.9 B 10.0 B 10.9 B 10.1 B 

8. SR 255/Jackson Ranch Rd 0.3 A 0.5 A 0.3 A 0.5 A 

NB (Old Samoa Rd) Approach 12.0 B 15.5 C 12.0 B 15.6 C 

SB (Jackson Ranch Rd) Approach 11.6 B 11.4 B 11.5 B 11.4 B 

9. SR 255/V St 3.3 A 2.1 A 3.3 A 2.3 A 

NB (Old Samoa Rd) Approach 12.6 B 13.2 B 12.6 B 13.2 B 

SB (V St) Approach 10.6 B 11.4 B 10.7 B 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; NB = Northbound; SB = Southbound; EB = Eastbound; WB = 
Westbound 

 
It is noted that with the addition of project-related traffic volumes, average overall delay decreases at Foster 
Avenue/Janes Road during both peak hours and at Janes Road/11th Street during the p.m. peak hour.  This is for 
the same reasons as described at Foster Avenue/Janes Road under Existing plus Project Conditions.  At Janes 
Road/11th Street, the project adds trips predominantly to the through and right-turn movements during the 
evening peak hour, which have delays that are lower than the overall intersection average resulting in a slight 
reduction in average delay. 

Finding – All study intersections are expected to continue operating acceptably at LOS C or better overall upon 
the addition of project trips to the Baseline volumes; the project would therefore not result in an adverse effect to 
the surrounding roadway network. 



24 
Final Traffic Impact Study for the Arcata Land Company Commercial Cannabis Project 

January 21, 2021 

Future plus Project Conditions 

Upon the addition of project-related traffic to the anticipated Future volumes, and with no changes to the existing 
configurations or controls, the study intersections are expected to continue operating acceptably per the 
applicable LOS standards for each jurisdiction at LOS C or better overall during both peak hours, except for Foster 
Avenue/Alliance Road and Sunset Avenue/US 101 North Ramps.  With the improvements identified as being 
needed under Future Conditions (without project trips), including a mini-roundabout at Foster Avenue/Alliance 
Road and a five-legged roundabout at Sunset Avenue/US 101 North Ramps, all intersections would operate 
acceptably even with the addition of project trips.  These results are summarized in Table 11.   

Table 11 – 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. Foster Ave/Janes Rd 7.2 A 6.1 A 6.8 A 5.0 A 

NB (Janes Rd) Approach 8.7 A 8.8 A 9.2 A 9.0 A 

2. Alliance Rd/17th St 5.0 A 2.4 A 5.3 A 2.9 A 

EB (17th St) Approach 30.8 D 23.2 C 32.2 D 25.1 D 

3. Foster Ave/Alliance Rd 18.3 C 32.7 D 19.0 C 33.0 D 

Mini-Roundabout 8.4 A 9.0 A 8.6 A 9.1 A 

4. Sunset Ave/Foster Ave-Jay St 6.0 A 5.5 A 6.1 A 5.5 A 

5. Sunset Ave/US 101 S Ramps 20.1 C 13.0 B 20.3 C 13.1 B 

6. Sunset Ave/US 101 N Ramps 10.9 B 31.1 D 13.2 B 33.7 D 

NB (US 101 Off-ramp) Approach 54.6 F 103.2 F 65.2 F 111.9 F 

Roundabout 10.6 B 19.8 C 10.7 B 20.4 C 

7. Janes Rd/11th St 5.8 A 5.9 A 5.8 A 6.1 A 

EB (11th St) Approach 12.2 B 10.2 B 12.3 B 10.8 B 

WB (11th St) Approach 11.7 B 9.9 A 11.7 B 10.4 B 

8. SR 255/Jackson Ranch Rd 0.3 A 0.5 A 0.3 A 0.6 A 

NB (Old Samoa Rd) Approach 12.8 B 15.5 C 12.8 B 18.3 C 

SB (Jackson Ranch Rd) Approach 12.6 B 11.5 B 12.6 B 12.5 B 

9. SR 255/V St 3.5 A 2.0 A 3.5 A 2.2 A 

NB (Old Samoa Rd) Approach 13.6 B 13.2 B 13.7 B 14.6 B 

SB (V St) Approach 11.1 B 11.0 A 11.1 B 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; NB = Northbound; SB = Southbound; EB = Eastbound; WB = 
Westbound; Bold text denotes unacceptable operation; Shaded cells = conditions with recommended 
improvements 

 
Again, it is noted that with the addition of project-related traffic volumes, average overall delay at Foster 
Avenue/Janes Road would decrease slightly during each peak hour for the same reasons specified under Existing 
plus Project and Baseline plus Project Conditions. 
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Since the project would contribute to the need for future improvements at Foster Avenue/Alliance Road and 
Sunset Avenue/US 101 North Ramps, the applicant should pay proportional share fees toward the cost of both 
roundabout projects.  The project would add 19 trips to Foster Avenue/Alliance Road during the p.m. peak hour 
and eight trips to Sunset Avenue/US 101 North Ramps, which represents 4.2 and 1.8 percent of the anticipated 
growth at each respective intersection by the year 2036.  As contained in the Central Arcata Areawide Traffic Study 
(CAATS), the mini-roundabout at Foster Avenue/Alliance Road is expected to have a total cost of $325,000; 
therefore, the applicant should pay a fee of $13,512 to the City of Arcata to alleviate the cumulative effects that 
project traffic would have on the intersection.  The roundabout project at Sunset Avenue/US 101 North Ramps is 
projected to have a cost of $3,125,000, though only 15 percent of this cost was included in the Traffic Impact 
Mitigation Fee Program established by the CAATS so the project should contribute a proportional share fee of 
$8,714 to the roundabout project.  Copies of the proportional share fee calculations are contained in Appendix D. 

Finding – All study intersections are expected to continue operating acceptably at LOS C or better overall upon 
the addition of project trips to the anticipated Future volumes, except for Foster Avenue/Alliance Road and Sunset 
Avenue/US 101 North Ramps both of which would operate at LOS D overall during the p.m. peak hour.  With 
installation of a mini-roundabout at Foster Avenue/Alliance Road and a roundabout at Sunset Avenue/US 101 
North Ramps, both intersections would operate acceptably with project trips added to Future volumes. 

Recommendation – The applicant should pay proportional share fees to the City of Arcata to alleviate the 
project’s contribution to the needed improvements at Foster Avenue/Alliance Road and Sunset Avenue/US 101 
North Ramps, consisting of $13,512 and $8,714, respectively. 
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Vehicle Miles Traveled 

Background and Threshold of Significance 

Senate Bill (SB) 743 established a change in the metric to be applied for determining transportation impacts 
associated with development projects.  Rather than the delay-based criteria associated with a Level of Service 
(LOS) analysis, the increase in Vehicle Miles Traveled (VMT) as a result of a project is now the basis for determining 
California Environmental Quality Act (CEQA) impacts with respect to transportation and traffic.  As of the date of 
this analysis, the County of Humboldt has not yet established thresholds of significance related to VMT.  As a result, 
the project-related VMT impacts were assessed based on guidance provided by the California Governor’s Office of 
Planning and Research (OPR) in the publication Transportation Impacts (SB 743) CEQA Guidelines Update and 
Technical Advisory, 2018. 

OPR provides guidance for VMT analysis based on VMT per capita for residential projects and VMT per worker for 
employment-based projects.  Since the VMT associated with the proposed project would be primarily associated 
with employment-based travel, VMT per employee was used as the metric for this analysis.  Projects that generate 
vehicle travel exceeding 15 percent below the existing regional average VMT per employee may indicate a 
significant transportation impact.  OPR guidance states that a county is an appropriate geographical boundary for 
a baseline if that is the area within which workers of the project would be expected to live.  Employees of the 
proposed project are expected to reside within the County Humboldt so countywide data was used to establish 
the baseline VMT per employee. 

Project Impact 

The County of Humboldt has a travel demand model that includes numerous traffic analysis zones (TAZs) within 
the region that contain VMT information.  Caltrans District 1 staff was consulted to obtain the VMT information for 
the entire county as well as TAZ 235, which is the zone in which the project site is located.  The countywide average 
daily VMT per employee of 14.59 was used as a baseline for this analysis.  Applying OPR’s guidance, an employee-
based project generating a VMT that is 15 percent or more below this value, or 12.40 miles per employee per day 
or less, would have a less-than-significant VMT impact.  TAZ 235 has a daily VMT per employee of 2.41; however, 
the TAZ only has two employees so data for adjacent TAZs was also reviewed.  The existing processing uses on 
Parcel C are located in TAZ 886 along with the Sun Valley Group flower business to the north of the project site.  
This TAZ has 505 employees with a VMT per employee of 3.64, or approximately 75 percent below the existing 
countywide average.  Given the similar land use characteristics to the proposed project and substantially more 
employee data points available, the VMT for TAZ 886 rather than TAZ 235 was determined to be a better 
representation of the project.  Since it is reasonable to presume that the travel patterns of workers for the 
proposed project would be similar to those of workers in TAZ 886, it is reasonable to conclude that the project 
would have a less-than-significant VMT impact associated with employee travel.  This information is summarized 
in Table 12. 

Table 12 – Vehicle Miles Traveled Analysis Summary 

VMT Metric Countywide Baseline 
VMT Rate 

Significance 
Threshold 

Project 
VMT Rate 

Resulting 
Significance 

VMT per Employee 14.59 12.40 3.64 Less than Significant 

Note: VMT Rate is measured in VMT/Employee, or the number of daily miles driven per employee 

Finding – Based on OPR guidance, the project would be expected to have a less-than-significant transportation 
impact on VMT. 
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Alternative Modes 

Pedestrian Facilities 

Given the rural location of the site, pedestrian trips to external destinations are expected to be limited.  The project 
site is not located within what is generally considered an acceptable walking distance (one-quarter mile) of any 
destinations that would be reachable with the provision of pedestrian facilities so the lack of existing facilities for 
pedestrians does not result in an impact.  Although external pedestrian trips are not anticipated, internal trips are 
expected between the various facilities.  As shown on the site plan, pedestrian facilities including sidewalks and 
pathways would be provided throughout the site. 

Finding – A connected pedestrian network would be provided on-site, though the lack of existing pedestrian 
infrastructure on Foster Avenue does not result in an impact given the rural setting. 

Bicycle Facilities 

Existing bike lanes on Sunset Avenue, Alliance Road, and Foster Avenue together with the shared use of minor 
streets provide adequate access for bicyclists within the study area.  Upon completion of the planned 
improvements outlined in the City of Arcata Pedestrian & Bicycle Master Plan and the Humboldt Regional Bicycle Plan, 
including the provision of Class III bike routes on Foster Avenue between Alliance Road and Janes Road and on Janes 
Road to the south of Foster Avenue, access for bicyclists would be improved and the project site would be connected 
to the surrounding network.  It should be noted that even upon completion of the planned improvements, the 
approximately one-third mile segment of Foster Avenue between the project driveway and Janes Road would not 
have a bicycle facility; however, given the low volume of vehicles and short length of the segment, it would be 
considered acceptable for bicyclists to share the roadway with motorists. 

Bicycle Storage 

Zoning regulations for the County of Humboldt do not specify bicycle parking requirements for cultivation uses, 
though because the site would be accessible for bicyclists the project should include dedicated bicycle parking.  
It is recommended that bicycle parking be provided at a rate of one space for every 10 employees.  This would 
translate to a need for 12 bicycle parking spaces based on the maximum employment count of 116 employees. 

Finding – Existing bicycle facilities in the project vicinity, including the shared use of minor streets, provide 
adequate access for bicyclists and connectivity would be further improved upon completion of planned bicycle 
projects. 

Recommendation – A minimum of 12 bicycle parking spaces should be provided on-site and this information 
should be added to the site plan. 

Transit 

The lack of existing transit service within acceptable walking distance of the project site is typical for its rural 
location.  Should an employee need to use transit, they could bike to the nearest transit stops at Foster 
Avenue/Alliance Road, the Arcata Transit Center, or Arcata High School. 

Finding – The lack of transit facilities serving the project does not result in an impact given the rural location and 
expected demand. 
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Access and Circulation 

Site Access 

As proposed, access to the site would occur at the existing driveway on Foster Avenue approximately one-third 
mile west of the Janes Road intersection.  Foster Avenue is approximately 20 feet wide with a single lane in each 
direction and has a posted speed limit of 25 miles per hour (mph) adjacent to the project site.  Based on count 
data collected in March 2019 specifically for this study, the roadway has an average daily traffic (ADT) volume of 
310 vehicles per day, with 23 vehicles counted during the a.m. peak hour and 41 vehicles during the p.m. peak 
hour.  

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.  Adequate time should 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 distances along Foster Avenue at the project driveway were evaluated based on 
sight distance criteria contained in the Highway Design Manual published by Caltrans.  The recommended sight 
distance at driveways is 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 Foster Avenue, the minimum stopping sight distance needed is 150 feet.  
Based on a review of field conditions, at the position of a driver waiting on the driveway sight lines extend 
approximately 300 feet to the west to a horizontal curve in the roadway alignment and extend more than 500 feet 
to the east, both of which are more than adequate for the posted speed limit.  Additionally, adequate stopping 
sight distance is available for a following driver to notice and react to a preceding motorist slowing or stopped 
waiting to turn into the project site.  In order to maintain existing adequate sight lines, it is recommended that any 
new signage to be installed near the driveway be placed outside of the vision triangle. 

Finding – Sight lines on Foster Avenue are adequate to accommodate all turns into and out of the project 
driveway. 

Recommendation – Any new signage to be located along the project frontage should be placed outside of the 
vision triangle of a driver waiting on the driveway. 

Turn Lane Warrants 

The need for a left-turn lane on Foster Avenue at the existing project driveway 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 an update of the methodology developed 
by the Washington State Department of Transportation and published in the Method For Prioritizing Intersection 
Improvements, January 1997.  The NCHRP report references a methodology developed by M. D. Harmelink that 
includes equations that can be applied to expected or actual traffic volumes in order to determine the need for a 
turn pocket based on safety issues.   

Under on the anticipated Future plus Project volumes, which represents worst-case conditions, and accounting 
for trips associated with the already-approved cannabis processing facility, a left-turn lane would not be warranted 
at the project driveway during either peak hour.  The turn lane warrant analysis sheets are contained in Appendix 
E. 

Finding – No channelization in the form of a turn pocket would be warranted at the project driveway. 
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Conclusions and Recommendations 

Conclusions 

 Based on standard ITE rates, the proposed project would be expected to result in 232 new trips per day at 
peak operation, including 40 trips during the a.m. peak hour and 37 trips during the p.m. peak hour, though 
the actual peak hour trip generation is expected to be less since the beginning and end of shifts would not 
coincide with the peak hours of the transportation network. 

 The study intersections of Sunset Avenue/US 101 South Ramps, Sunset Avenue/US 101 North Ramps, Janes 
Road/11th Street, SR 255/Jackson Ranch Road, and SR 255/V Street all have a calculated collision rate above 
the statewide average for similar facilities. 

 All study intersections would be expected to operate at LOS C or better overall under Existing and Baseline 
Conditions  without or with the addition of project-related trips, though roundabouts would be needed at 
Foster Avenue/Alliance Road and Sunset Avenue/US 101 North Ramps to accommodate the anticipated 
Future volumes.  With these improvements and with the addition of project traffic to Future volumes, all 
intersections would operate acceptably. 

 Based on OPR guidance, the project would be expected to have a less-than-significant transportation impact 
on VMT. 

 A connected pedestrian network would be provided on-site consisting of sidewalks and pathways.  The lack 
of existing pedestrian facilities on Foster Avenue does not result in an impact given the rural setting. 

 Existing bicycle facilities in the project vicinity, including the shared use of minor streets, provide adequate 
access for bicyclists and connectivity would be further improved upon completion of planned bicycle projects 
in the area. 

 The lack of existing transit service within an acceptable walking distance of the project site is typical for its 
rural location and is therefore considered acceptable, though employees could use a bicycle to reach nearby 
transit stops. 

 Sight lines on Foster Avenue are adequate to accommodate all turns into and out of the project driveway. 

 No channelization in the form of a turn pocket would not be warranted on Foster Avenue at the project 
driveway. 

Recommendations 

 The City and Caltrans may wish to review the need for additional signing at Sunset Avenue/US 101 South 
Ramps to notify drivers of conditions that require their attention.  Consolidation of Sunset Avenue/US 101 
North Ramps and Sunset Avenue/LK Wood Boulevard into a single roundabout with five legs would have a 
beneficial impact on safety at this location.  Increased enforcement may help to reduce the frequency of DUI 
collisions at SR 255/Jackson Ranch Road and right-of-way infractions at SR 255/V Street. 

 The applicant should pay proportional share fees toward the cost of the roundabout projects needed at Foster 
Avenue/Alliance Road and Sunset Avenue/US 101 North Ramps consistent with the Traffic Mitigation Fee 
Program established by the Central Arcata Areawide Traffic Study. 
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 A minimum of 12 bicycle parking spaces should be provided on-site and this information should be added to 
the site plan. 

 Any new signage to be located along the project frontage should be placed outside of the vision triangle of a 
driver waiting on the driveway. 
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Appendix A 

Collision Rate Calculations  





Date of Count:  

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  870

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Suburban

0 x
870 x x 5

Study Intersection  0.00 c/mve
Statewide Average*  0.14 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  8200

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Tee
Control Type:  Stop & Yield Controls

Area:  Urban

1 x
8,200 x x 5

Study Intersection  0.07 c/mve
Statewide Average*  0.08 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Arcata Land Company Cannabis Cultivation Project TIS

Thursday, September 17, 2020

Thursday, September 17, 2020

45.1%

Intersection Collision Rate Worksheet

April 1, 2014
March 31, 2019

Intersection # Foster Avenue & Janes Road

Collision Rate =  
1,000,000

Alliane Road & 17th Street

38.2%

ADT = average daily total vehicles entering intersection 

April 1, 2014

365

Intersection #

March 31, 2019

Number of Collisions x 1 Million
Collision Rate =  

1: 

Collision Rate Injury Rate

0.0%
Collision Rate Fatality Rate

Collision Rate =  
365

2: 

Number of Collisions x 1 Million

1.2%

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

0.0%

1,000,000

Injury Rate

Fatality Rate
0.0%

ADT x Days per Year x Number of Years

0.0%

ADT = average daily total vehicles entering intersection 

1.0%

W-Trans
10/13/2020
Page 1 of 5



Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  10800

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  4 Way Stop

Area:  Urban

1 x
10,800 x x 5

Study Intersection  0.05 c/mve
Statewide Average*  0.19 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
Average Daily Traffic (ADT):  6700

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Urban

1 x
6,700 x x 5

Study Intersection  0.08 c/mve
Statewide Average*  0.13 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Collision Rate =  

Collision Rate

Thursday, September 17, 2020

1.1%
0.0% 0.0%

1,000,000
365

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

Sunset Avenue & Foster Avenue-Jay Street

ADT = average daily total vehicles entering intersection 

0.4%

Thursday, September 17, 2020

0.0%

4: 

0.0%

March 31, 2019

Collision Rate =  

ADT = average daily total vehicles entering intersection 

Intersection Collision Rate Worksheet

Intersection #

Fatality Rate

365

Collision Rate

3: Foster Avenue & Alliance Road

Collision Rate =  
1,000,000

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

Injury Rate

March 31, 2019

Arcata Land Company Cannabis Cultivation Project TIS

April 1, 2014

43.8%

Fatality Rate Injury Rate

April 1, 2014

Collision Rate =  

Intersection #

29.2%

W-Trans
10/13/2020
Page 2 of 5



Date of Count:  

Number of Collisions:  8
Number of Injuries:  3

Number of Fatalities:  0
Average Daily Traffic (ADT):  13400

Start Date:  
End Date:  

Number of Years:  5

Intersection Type:  Four-Legged
Control Type:  4 Way Stop

Area:  Urban

8 x
13,400 x x 5

Study Intersection  0.33 c/mve
Statewide Average*  0.19 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  5
Number of Injuries:  2

Number of Fatalities:  0
Average Daily Traffic (ADT):  12300

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Urban

5 x
12,300 x x 5

Study Intersection  0.22 c/mve
Statewide Average*  0.13 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Thursday, September 17, 2020

ADT = average daily total vehicles entering intersection 

0.0%
Injury Rate

37.5%

ADT x Days per Year x Number of Years

Collision Rate =  
1,000,000

365

Collision Rate Fatality Rate

29.2%

Intersection # 6: Susnet Avenue & US 101 North Ramps

0.4%

Sunset Avenue & US 101 South Ramps

Number of Collisions x 1 Million

1.1% 43.8%

Collision Rate =  
1,000,000

365

ADT = average daily total vehicles entering intersection 

Collision Rate Fatality Rate Injury Rate

Thursday, September 17, 2020

Intersection # 5: 

April 1, 2014
March 31, 2019

0.0%

Collision Rate =  
Number of Collisions x 1 Million

40.0%

ADT x Days per Year x Number of Years

Arcata Land Company Cannabis Cultivation Project TIS

April 1, 2014
March 31, 2019

Collision Rate =  

Intersection Collision Rate Worksheet

W-Trans
10/13/2020
Page 3 of 5



Date of Count:  

Number of Collisions:  2
Number of Injuries:  2

Number of Fatalities:  0
Average Daily Traffic (ADT):  3200

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Urban

2 x
3,200 x x 5

Study Intersection  0.34 c/mve
Statewide Average*  0.13 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

Date of Count:  

Number of Collisions:  4
Number of Injuries:  2

Number of Fatalities:  0
Average Daily Traffic (ADT):  7300

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Rural

4 x
7,300 x x 5

Study Intersection  0.30 c/mve
Statewide Average*  0.22 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

ADT = average daily total vehicles entering intersection 

Collision Rate =  
1,000,000

365

Collision Rate Fatality Rate Injury Rate
0.0% 50.0%
2.5% 43.4%

April 1, 2014
March 31, 2019

Collision Rate =  
Number of Collisions x 1 Million

ADT x Days per Year x Number of Years

ADT = average daily total vehicles entering intersection 

Intersection # 8: SR 255 & Jackson Ranch Road

Thursday, September 17, 2020

Collision Rate =  
1,000,000

365

Collision Rate Fatality Rate Injury Rate
0.0% 100.0%
1.1% 43.8%

April 1, 2014
March 31, 2019

Collision Rate =  
Number of Collisions x 1 Million

ADT x Days per Year x Number of Years

Intersection Collision Rate Worksheet

Arcata Land Company Cannabis Cultivation Project TIS

Intersection # 7: Janes Road & 11th Street

Thursday, September 17, 2020

W-Trans
10/13/2020
Page 4 of 5



Date of Count:  

Number of Collisions:  5
Number of Injuries:  3

Number of Fatalities:  0
Average Daily Traffic (ADT):  7400

Start Date:  
End Date:  

Number of Years:  5

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

Area:  Suburban

5 x
7,400 x x 5

Study Intersection  0.37 c/mve
Statewide Average*  0.23 c/mve

Notes

c/mve = collisions per million vehicles entering intersection
*  2016 Collision Data on California State Highways, Caltrans

0.0% 60.0%
1.9% 39.0%

ADT = average daily total vehicles entering intersection 

Collision Rate =  
Number of Collisions x 1 Million

ADT x Days per Year x Number of Years

Collision Rate =  
1,000,000

365

Collision Rate Fatality Rate Injury Rate

Thursday, September 17, 2020

April 1, 2014
March 31, 2019

Intersection Collision Rate Worksheet

Arcata Land Company Cannabis Cultivation Project TIS

Intersection # 9: SR 255 & V Street

W-Trans
10/13/2020
Page 5 of 5
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Appendix B 

Intersection Level of Service Calculations 

  





























































































































































































































MOVEMENT SUMMARY
Site: Alliance Rd/Foster Ave - AM Future 

New Site
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alliance Rd
3 L2 4 2.0 0.406 7.2 LOS A 2.5 62.7 0.46 0.31 22.6
8 T1 313 2.0 0.406 7.2 LOS A 2.5 62.7 0.46 0.31 22.7
18 R2 157 2.0 0.406 7.2 LOS A 2.5 62.7 0.46 0.31 22.4
Approach 474 2.0 0.406 7.2 LOS A 2.5 62.7 0.46 0.31 22.6

East: Foster Ave
1 L2 250 2.0 0.341 7.1 LOS A 1.8 45.4 0.54 0.45 22.2
6 T1 7 2.0 0.341 7.1 LOS A 1.8 45.4 0.54 0.45 22.2
16 R2 88 2.0 0.341 7.1 LOS A 1.8 45.4 0.54 0.45 22.0
Approach 345 2.0 0.341 7.1 LOS A 1.8 45.4 0.54 0.45 22.2

North: Alliance Rd
7 L2 162 2.0 0.548 10.5 LOS B 3.5 89.4 0.61 0.49 21.8
4 T1 392 2.0 0.548 10.5 LOS B 3.5 89.4 0.61 0.49 21.8
14 R2 4 2.0 0.548 10.5 LOS B 3.5 89.4 0.61 0.49 21.6
Approach 558 2.0 0.548 10.5 LOS B 3.5 89.4 0.61 0.49 21.8

West: Foster Ave
5 L2 7 2.0 0.053 6.4 LOS A 0.2 5.1 0.62 0.57 22.7
2 T1 15 2.0 0.053 6.4 LOS A 0.2 5.1 0.62 0.57 22.7
12 R2 11 2.0 0.053 6.4 LOS A 0.2 5.1 0.62 0.57 22.4
Approach 33 2.0 0.053 6.4 LOS A 0.2 5.1 0.62 0.57 22.6

All Vehicles 1410 2.0 0.548 8.4 LOS A 3.5 89.4 0.54 0.42 22.2

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: Intersection 3-4 AM Future 

5-Leg Roundabout with northbound right-turn slip lane

Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
SouthEast: NB LK Wood Blvd
3ax L1 101 2.0 0.284 7.0 LOS A 1.4 34.4 0.58 0.52 32.3
8x T1 27 2.0 0.284 7.0 LOS A 1.4 34.4 0.58 0.52 32.7
18x R2 128 2.0 0.284 7.0 LOS A 1.4 34.4 0.58 0.52 31.9
Approach 256 2.0 0.284 7.0 LOS A 1.4 34.4 0.58 0.52 32.2

NorthEast: SB LK Wood Blvd
1x L2 247 2.0 0.558 11.0 LOS B 4.1 104.0 0.70 0.65 30.6
16ax R1 240 2.0 0.558 11.0 LOS B 4.1 104.0 0.70 0.65 30.5
16x R2 63 2.0 0.558 11.0 LOS B 4.1 104.0 0.70 0.65 30.0
Approach 550 2.0 0.558 11.0 LOS B 4.1 104.0 0.70 0.65 30.5

West: EB Sunset Ave
5b L3 124 2.0 0.641 12.1 LOS B 5.8 146.6 0.70 0.59 30.5
5a L1 168 2.0 0.641 12.1 LOS B 5.8 146.6 0.70 0.59 30.0
12a R1 411 2.0 0.641 12.1 LOS B 5.8 146.6 0.70 0.59 30.1
Approach 703 2.0 0.641 12.1 LOS B 5.8 146.6 0.70 0.59 30.2

SouthWest: NB US 101 Off
5bx L3 100 2.0 0.274 10.6 LOS B 1.1 28.0 0.71 0.71 30.3
5x L2 1 2.0 0.274 10.6 LOS B 1.1 28.0 0.71 0.71 30.0
2x T1 46 2.0 0.274 10.6 LOS B 1.1 28.0 0.71 0.71 30.1
12x R2 113 2.0 0.157 6.7 LOS A 0.6 16.3 0.61 0.59 32.8
Approach 260 2.0 0.274 8.9 LOS A 1.1 28.0 0.67 0.66 31.2

All Vehicles 1769 2.0 0.641 10.6 LOS B 5.8 146.6 0.68 0.61 30.7

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: Alliance Rd/Foster Ave - PM Future 

New Site
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alliance Rd
3 L2 18 2.0 0.545 9.3 LOS A 4.1 103.1 0.53 0.35 22.1
8 T1 478 2.0 0.545 9.3 LOS A 4.1 103.1 0.53 0.35 22.2
18 R2 153 2.0 0.545 9.3 LOS A 4.1 103.1 0.53 0.35 21.9
Approach 649 2.0 0.545 9.3 LOS A 4.1 103.1 0.53 0.35 22.1

East: Foster Ave
1 L2 147 2.0 0.404 9.1 LOS A 2.1 54.1 0.66 0.66 21.9
6 T1 27 2.0 0.404 9.1 LOS A 2.1 54.1 0.66 0.66 21.9
16 R2 167 2.0 0.404 9.1 LOS A 2.1 54.1 0.66 0.66 21.7
Approach 341 2.0 0.404 9.1 LOS A 2.1 54.1 0.66 0.66 21.8

North: Alliance Rd
7 L2 135 2.0 0.499 8.7 LOS A 3.4 86.3 0.53 0.37 22.2
4 T1 435 2.0 0.499 8.7 LOS A 3.4 86.3 0.53 0.37 22.2
14 R2 8 2.0 0.499 8.7 LOS A 3.4 86.3 0.53 0.37 22.0
Approach 578 2.0 0.499 8.7 LOS A 3.4 86.3 0.53 0.37 22.2

West: Foster Ave
5 L2 7 2.0 0.066 6.0 LOS A 0.3 6.5 0.60 0.55 22.8
2 T1 22 2.0 0.066 6.0 LOS A 0.3 6.5 0.60 0.55 22.8
12 R2 16 2.0 0.066 6.0 LOS A 0.3 6.5 0.60 0.55 22.6
Approach 45 2.0 0.066 6.0 LOS A 0.3 6.5 0.60 0.55 22.7

All Vehicles 1613 2.0 0.545 9.0 LOS A 4.1 103.1 0.56 0.43 22.1

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: Intersection 3-4 PM Future 

5-Leg Roundabout with northbound right-turn slip lane

Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
SouthEast: NB LK Wood Blvd
3ax L1 203 2.0 0.854 32.3 LOS D 10.0 253.0 0.97 1.31 23.7
8x T1 171 2.0 0.854 32.3 LOS D 10.0 253.0 0.97 1.31 23.9
18x R2 209 2.0 0.854 32.3 LOS D 10.0 253.0 0.97 1.31 23.5
Approach 583 2.0 0.854 32.3 LOS D 10.0 253.0 0.97 1.31 23.7

NorthEast: SB LK Wood Blvd
1x L2 230 2.0 0.781 24.5 LOS C 7.7 194.7 0.92 1.15 25.9
16ax R1 177 2.0 0.781 24.5 LOS C 7.7 194.7 0.92 1.15 25.8
16x R2 151 2.0 0.781 24.5 LOS C 7.7 194.7 0.92 1.15 25.5
Approach 558 2.0 0.781 24.5 LOS C 7.7 194.7 0.92 1.15 25.8

West: EB Sunset Ave
5b L3 154 2.0 0.423 7.7 LOS A 2.6 64.9 0.52 0.38 31.7
5a L1 201 2.0 0.423 7.7 LOS A 2.6 64.9 0.52 0.38 31.2
12a R1 117 2.0 0.423 7.7 LOS A 2.6 64.9 0.52 0.38 31.3
Approach 473 2.0 0.423 7.7 LOS A 2.6 64.9 0.52 0.38 31.4

SouthWest: NB US 101 Off
5bx L3 139 2.0 0.517 13.2 LOS B 3.1 78.0 0.77 0.84 29.8
5x L2 1 2.0 0.517 13.2 LOS B 3.1 78.0 0.77 0.84 29.6
2x T1 216 2.0 0.517 13.2 LOS B 3.1 78.0 0.77 0.84 29.7
12x R2 127 2.0 0.128 4.8 LOS A 0.6 14.2 0.47 0.36 33.7
Approach 483 2.0 0.517 11.0 LOS B 3.1 78.0 0.69 0.71 30.7

All Vehicles 2097 2.0 0.854 19.8 LOS C 10.0 253.0 0.79 0.92 27.2

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 101 [Alliance Rd/Foster Ave - AM Future+P ]

New Site
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Alliance Rd
3 L2 4 2.0 0.409 7.2 LOS A 2.5 63.5 0.46 0.31 0.46 22.6
8 T1 313 2.0 0.409 7.2 LOS A 2.5 63.5 0.46 0.31 0.46 22.6
18 R2 161 2.0 0.409 7.2 LOS A 2.5 63.5 0.46 0.31 0.46 22.4
Approach 478 2.0 0.409 7.2 LOS A 2.5 63.5 0.46 0.31 0.46 22.6

East: Foster Ave
1 L2 266 2.0 0.356 7.3 LOS A 1.9 48.2 0.55 0.45 0.55 22.2
6 T1 7 2.0 0.356 7.3 LOS A 1.9 48.2 0.55 0.45 0.55 22.2
16 R2 88 2.0 0.356 7.3 LOS A 1.9 48.2 0.55 0.45 0.55 21.9
Approach 361 2.0 0.356 7.3 LOS A 1.9 48.2 0.55 0.45 0.55 22.1

North: Alliance Rd
7 L2 162 2.0 0.556 10.8 LOS B 4.3 109.4 0.62 0.58 0.74 21.7
4 T1 392 2.0 0.556 10.8 LOS B 4.3 109.4 0.62 0.58 0.74 21.7
14 R2 4 2.0 0.556 10.8 LOS B 4.3 109.4 0.62 0.58 0.74 21.5
Approach 558 2.0 0.556 10.8 LOS B 4.3 109.4 0.62 0.58 0.74 21.7

West: Foster Ave
5 L2 7 2.0 0.054 6.5 LOS A 0.2 5.2 0.62 0.58 0.62 22.7
2 T1 15 2.0 0.054 6.5 LOS A 0.2 5.2 0.62 0.58 0.62 22.7
12 R2 11 2.0 0.054 6.5 LOS A 0.2 5.2 0.62 0.58 0.62 22.4
Approach 33 2.0 0.054 6.5 LOS A 0.2 5.2 0.62 0.58 0.62 22.6

All Vehicles 1430 2.0 0.556 8.6 LOS A 4.3 109.4 0.55 0.46 0.60 22.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 1 [Sunset-101-LK Wood AM Future+P ]

5-Leg Roundabout with northbound right-turn slip lane

Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
SouthEast: NB LK Wood Blvd
3ax L1 101 2.0 0.287 7.1 LOS A 1.4 34.7 0.58 0.53 0.58 32.3
8x T1 27 2.0 0.287 7.1 LOS A 1.4 34.7 0.58 0.53 0.58 32.6
18x R2 128 2.0 0.287 7.1 LOS A 1.4 34.7 0.58 0.53 0.58 31.9
Approach 256 2.0 0.287 7.1 LOS A 1.4 34.7 0.58 0.53 0.58 32.1

NorthEast: SB LK Wood Blvd
1x L2 247 2.0 0.564 11.2 LOS B 5.2 131.3 0.71 0.74 0.97 30.5
16ax R1 240 2.0 0.564 11.2 LOS B 5.2 131.3 0.71 0.74 0.97 30.4
16x R2 63 2.0 0.564 11.2 LOS B 5.2 131.3 0.71 0.74 0.97 29.9
Approach 550 2.0 0.564 11.2 LOS B 5.2 131.3 0.71 0.74 0.97 30.4

West: EB Sunset Ave
5b L3 125 2.0 0.642 12.2 LOS B 7.8 197.7 0.71 0.68 0.94 30.5
5a L1 168 2.0 0.642 12.2 LOS B 7.8 197.7 0.71 0.68 0.94 30.0
12a R1 411 2.0 0.642 12.2 LOS B 7.8 197.7 0.71 0.68 0.94 30.1
Approach 704 2.0 0.642 12.2 LOS B 7.8 197.7 0.71 0.68 0.94 30.1

SouthWest: NB US 101 Off
5bx L3 109 2.0 0.291 10.9 LOS B 1.2 30.7 0.71 0.73 0.76 30.1
5x L2 1 2.0 0.291 10.9 LOS B 1.2 30.7 0.71 0.73 0.76 29.9
2x T1 46 2.0 0.291 10.9 LOS B 1.2 30.7 0.71 0.73 0.76 29.9
12x R2 113 2.0 0.157 6.7 LOS A 0.6 16.3 0.61 0.59 0.61 32.8
Approach 269 2.0 0.291 9.2 LOS A 1.2 30.7 0.67 0.67 0.70 31.1

All Vehicles 1779 2.0 0.642 10.7 LOS B 7.8 197.7 0.68 0.67 0.86 30.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 101 [Alliance Rd/Foster Ave - PM Future+P ]

New Site
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Alliance Rd
3 L2 18 2.0 0.558 9.6 LOS A 4.2 107.5 0.54 0.36 0.54 22.1
8 T1 478 2.0 0.558 9.6 LOS A 4.2 107.5 0.54 0.36 0.54 22.1
18 R2 168 2.0 0.558 9.6 LOS A 4.2 107.5 0.54 0.36 0.54 21.9
Approach 664 2.0 0.558 9.6 LOS A 4.2 107.5 0.54 0.36 0.54 22.1

East: Foster Ave
1 L2 151 2.0 0.409 9.2 LOS A 2.3 58.0 0.66 0.69 0.74 21.9
6 T1 27 2.0 0.409 9.2 LOS A 2.3 58.0 0.66 0.69 0.74 21.9
16 R2 167 2.0 0.409 9.2 LOS A 2.3 58.0 0.66 0.69 0.74 21.7
Approach 345 2.0 0.409 9.2 LOS A 2.3 58.0 0.66 0.69 0.74 21.8

North: Alliance Rd
7 L2 135 2.0 0.501 8.7 LOS A 3.4 86.6 0.53 0.38 0.53 22.2
4 T1 435 2.0 0.501 8.7 LOS A 3.4 86.6 0.53 0.38 0.53 22.2
14 R2 8 2.0 0.501 8.7 LOS A 3.4 86.6 0.53 0.38 0.53 22.0
Approach 578 2.0 0.501 8.7 LOS A 3.4 86.6 0.53 0.38 0.53 22.2

West: Foster Ave
5 L2 7 2.0 0.067 6.0 LOS A 0.3 6.5 0.60 0.55 0.60 22.8
2 T1 22 2.0 0.067 6.0 LOS A 0.3 6.5 0.60 0.55 0.60 22.8
12 R2 16 2.0 0.067 6.0 LOS A 0.3 6.5 0.60 0.55 0.60 22.6
Approach 45 2.0 0.067 6.0 LOS A 0.3 6.5 0.60 0.55 0.60 22.7

All Vehicles 1632 2.0 0.558 9.1 LOS A 4.2 107.5 0.57 0.44 0.58 22.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 1 [Sunset-101-LK Wood PM Future+P ]

5-Leg Roundabout with northbound right-turn slip lane

Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
SouthEast: NB LK Wood Blvd
3ax L1 203 2.0 0.863 33.8 LOS D 13.2 334.9 0.98 1.54 2.66 23.4
8x T1 171 2.0 0.863 33.8 LOS D 13.2 334.9 0.98 1.54 2.66 23.6
18x R2 209 2.0 0.863 33.8 LOS D 13.2 334.9 0.98 1.54 2.66 23.2
Approach 583 2.0 0.863 33.8 LOS D 13.2 334.9 0.98 1.54 2.66 23.3

NorthEast: SB LK Wood Blvd
1x L2 230 2.0 0.789 25.4 LOS D 10.0 254.5 0.93 1.33 2.11 25.6
16ax R1 177 2.0 0.789 25.4 LOS D 10.0 254.5 0.93 1.33 2.11 25.6
16x R2 151 2.0 0.789 25.4 LOS D 10.0 254.5 0.93 1.33 2.11 25.2
Approach 558 2.0 0.789 25.4 LOS D 10.0 254.5 0.93 1.33 2.11 25.5

West: EB Sunset Ave
5b L3 162 2.0 0.430 7.8 LOS A 2.6 66.6 0.52 0.39 0.52 31.6
5a L1 201 2.0 0.430 7.8 LOS A 2.6 66.6 0.52 0.39 0.52 31.1
12a R1 117 2.0 0.430 7.8 LOS A 2.6 66.6 0.52 0.39 0.52 31.3
Approach 481 2.0 0.430 7.8 LOS A 2.6 66.6 0.52 0.39 0.52 31.3

SouthWest: NB US 101 Off
5bx L3 142 2.0 0.525 13.5 LOS B 3.5 89.7 0.77 0.90 1.17 29.7
5x L2 1 2.0 0.525 13.5 LOS B 3.5 89.7 0.77 0.90 1.17 29.5
2x T1 216 2.0 0.525 13.5 LOS B 3.5 89.7 0.77 0.90 1.17 29.6
12x R2 127 2.0 0.128 4.8 LOS A 0.6 14.2 0.47 0.36 0.47 33.7
Approach 486 2.0 0.525 11.3 LOS B 3.5 89.7 0.69 0.76 0.98 30.6

All Vehicles 2107 2.0 0.863 20.4 LOS C 13.2 334.9 0.80 1.04 1.64 27.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Appendix C 

Concept Layouts for Improvements 

 

  





Figure 6 – Conceptual Roundabout at
Sunset Avenue/US 101N Ramps/LK Wood Boulevard

Central Arcata Areawide Traffic Impact Study
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Not to Scale



Figure 7 – Conceptual Mini-Roundabout at Foster Avenue/Alliance Road
Central Arcata Areawide Traffic Impact Study
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Not to Scale
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Final Traffic Impact Study for the Arcata Land Company Commercial Cannabis Project 
January 2021 

Appendix D 

Proportional Share Fee Calculations 

 

  





PM PM
Existing 1194

Project Trips (T) 19 Future Year 1651

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 19
TB 1651
TE 1194
P 4.2%

Total Estimated Cost of Improvements $325,000

Equitable Share Contribution $13,512

Source:  Caltrans Guide for the Preparation of Traffic Impact Studies

Equitable Share Calculations
Arcata Land Company Commercial Cannabis Project

Total Volume Entering 
the Intersection of

Foster Ave/Alliance Rd

Install mini-roundabout.



PM PM
Existing 1234

Project Trips (T) 8 Future Year 1674

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 8
TB 1674
TE 1234
P 1.8%

Total Estimated Cost of Improvements $479,250

Equitable Share Contribution $8,714

Source:  Caltrans Guide for the Preparation of Traffic Impact Studies

Equitable Share Calculations
Arcata Land Company Commercial Cannabis Project

Total Volume Entering 
the Intersection of

Sunset Ave/US 101 North

Install five-leg roundabout with LK Wood Boulevard.
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Appendix E 

Turn Lane Warrants Analysis Sheets 

 

 





(veh/hr) (veh/hr)

12 11
50 3

Westbound Speed Limit: 25 mph Eastbound Speed Limit: 25 mph
Westbound Configuration: Eastbound Configuration:

1.  Check for right turn volume criteria %lt 21.4 %

AV 700 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 675
Va = 62

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = 400 Study Intersection

NO NO

= Through Volume

Foster Avenue

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 62 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

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: 25

Thresholds not met, continue to next step

If AV<Va then warrant is met
Advancing Volume

Project Driveway

Percentage Left Turns

If AV<Va then warrant is met

Eastbound

Advancing Volume Threshold

2 Lanes - Undivided

Westbound

Thresholds not met, continue to next step

Westbound Volumes Eastbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Westbound

Foster Avenue

Study Intersection: Foster Avenue/Project Driveway
Study Scenario: AM Future + Project

East/West From the North
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W-Trans 10/13/2020



(veh/hr) (veh/hr)

29 16
12 1

Westbound Speed Limit: 25 mph Eastbound Speed Limit: 25 mph
Westbound Configuration: Eastbound Configuration:

1.  Check for right turn volume criteria %lt 5.9 %

AV 1270 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 960.1
Va = 41

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

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

NO NO

= Through Volume

Foster Avenue

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 41 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

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: 25

NOT WARRANTED - Less than 20 vehicles

If AV<Va then warrant is met
Advancing Volume

Project Driveway

Percentage Left Turns

If AV<Va then warrant is met

Eastbound

Advancing Volume Threshold

2 Lanes - Undivided

Westbound

Thresholds not met, continue to next step

Westbound Volumes Eastbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Westbound

Foster Avenue

Study Intersection: Foster Avenue/Project Driveway
Study Scenario: PM Future + Project

East/West From the North

0

200

400

600

800

1000

1200

0 200 400 600 800 1000 1200 1400

O
pp

os
in

g 
Vo

lu
m

e 
(V

o)

Advancing Volume (Va)

W-Trans 10/13/2020


	Initial Study_Mitigated Negative Declaration ALC Cultivation Project Final Draft 2
	App P - Phase 1 ESA (Part 1)
	ESA 1
	ESA 2

	App P - Phase 1 ESA (Part 2)
	ESA 3
	ESA 4

	App Q - Traffic Impact Study
	Executive Summary
	Introduction
	Transportation Setting
	Capacity Analysis
	Vehicle Miles Traveled
	Alternative Modes
	Access and Circulation
	Conclusions and Recommendations
	Study Participants and References
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E




