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Introduction and Setting

Introduction

This report provides an analysis of the impacts on the circulation system associated with the proposed
project at Harris Quarry which is located in Mendocino County south of the City of Willits.  This analysis
is an update to a report that supplements the Draft Environmental Impact Report (DEIR) for the Harris
Quarry Use Permit and reflects conditions with the continuation of existing aggregate hauling activities from
the Quarry for the horizon years of 2010, 2014 (both with and without the US 101 Willits bypass
construction project in progress), 2030 and 2040.  For each horizon year project traffic impacts have been
determined for peak production activity in July and October respectively.  Impacts have been evaluated for
the peak traffic hours on US 101 (Redwood Highway) for the time periods of 9:00 to 10:00 a.m., 11:00 a.m.
to noon, 1:15 to 2:15 p.m. and 4:45 to 5:45 p.m.  Harris Quarry currently operates on weekdays with no
regular operations projected for week nights or weekends.  On rare occasions there may be overnight or
weekend operations, but this would only occur when there is an emergency need for aggregate.  Measures
have been identified to mitigate significant impacts of the proposed project.  New information provided in
this update includes analysis for the horizon years of 2030 and 2040 as well as conditions that would be
expected to occur if the quarry production was limited to currently permitted levels, regardless of actual
historical production levels, and without the asphalt concrete (AC) plant which is part of the proposed
project.  Additionally, an analysis of vehicle miles traveled was completed and included.  The traffic study
was completed in accordance with criteria established by the County and the State, and is consistent with
standard traffic engineering techniques.  Issues such as intersection level of service, sight distance and safety
were evaluated.

Setting

Quarry Location and Access

Harris Quarry is located on the west side of US 101 approximately 500 feet south of Black Bart Drive, south
of the City of Willits in Mendocino County.  Access to the Quarry is currently provided via a single access
drive on the west side of US 101.  There are no intersection controls along US 101, with stop sign controls
on the side streets.  The project site and study intersections are shown on Figure 1.

US 101 in the project vicinity has two travel lanes in each direction.  It is an expressway and has at-grade
intersections with some local roads and major driveways.  US 101 is classified as “rural – other principal
arterial” in the Federal Highway Administration (FHWA) functional classification system and is shown in the
California Department of Transportation (Caltrans) “California Roads System Maps.”  The posted speed
limit in the project area is 65 miles per hour (mph).  US 101 has a moderate extended uphill grade south
to north as it climbs out of the Ukiah Valley.  It crests the mountain ridge separating the Russian River and
Eel River watersheds just north of the intersection with Black Bart Drive.  Northbound US 101 traffic is
climbing an uphill grade through both the Harris Quarry and Black Bart Drive intersections, while
southbound traffic is on a downhill grade through both intersections.  No left or right turn deceleration or
acceleration lanes currently exist on the US 101 approaches to the Harris Quarry entrance.

Black Bart Drive is a two-lane rural road extending to the west of US 101.  It has a moderate east-to-west
uphill grade, numerous horizontal curves and lacks shoulders in most locations.  Black Bart Drive is stop-sign
controlled on its single lane approach to US 101, and flares out at the intersection to permit a right turning
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motorist to bypass vehicles making left turns.  Left and right turn deceleration lanes are provided on both
US 101 approaches to the Black Bart Drive intersection, where all turn movements are also allowed;
however, left and right turn acceleration lanes are not provided leaving Black Bart Drive.  Land use along
Black Bart Drive consists of single family residences.  Although traffic from the Quarry is not expected to
travel on Black Bart Drive, the street was included in the analysis due to its proximity to the Quarry
entrance and the fact that accelerating or decelerating trucks will interact with vehicles entering or exiting
Black Bart Drive.

Planned Improvements

There are currently no planned improvements to Black Bart Drive or the US 101/Black Bart Drive
intersection by the Mendocino County Department of Transportation or Caltrans.  The nearest planned
and funded project is the Willits bypass which will start approximately three miles to the north of the Harris
Quarry Driveway.  This project has an estimated construction start date of January 2011 and is expected
completion in 2015.  This is relevant because if Harris Quarry is selected to provide the aggregate for the
project, the distribution of truck trips entering or exiting the Quarry is expected to shift, with more trucks
traveling north to the bypass project site.  This project is not expected to alter the total number of trucks
entering and exiting the Quarry.

Segment Speed

The prevailing speed of traffic on US 101 is an essential factor in determining the level of improvements
needed at an intersection.  The posted speed limit on US 101 is 65 miles per hour in the vicinity of the
Harris Quarry access.  Vehicle speeds were sampled on US 101 southerly of Black Bart Drive on March 11,
2008, during which time data were collected in both directions, northbound and southbound, as well as by
inside, number one, and outside, number two, lanes.  Table 1 summarizes statistics of the vehicle speeds
measured, and speed survey spreadsheets are provided in Appendix A.

Table 1
Summary of Vehicle Speeds on US 101

Northbound Southbound

Inside Outside Inside Outside

Average Speed 66 61 65 60

85th Percentile Speed 70 65 70 66

Pace Speed 60-69 57-66 60-69 58-67

Number Observed 28 67 35 64

Note: All speeds in miles per hour (mph)

As can be seen in Table 1, the inside, or number one, lane had recorded vehicle speeds approximately five
miles per hour faster than those observed in the outside, or number two, lane.  This is expected as slower
traffic is required to drive in the outer lane.  The  85th percentile of observed speeds is often used to
establish the speed limit; however, due to the type of facility, the California Vehicle Code (CVC) limits the
speed limit to be not more than 65 miles per hour (CVC §22349).  The speed sample was obtained at the
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location of the Quarry driveway because in some situations the free flow speed of a roadway may exceed
the speed limit defined by the CVC.  For the purposes of this evaluation, a free flow speed of 65 miles per
hour was deemed appropriate for evaluating the need for speed change lanes.

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 for the one-mile segment of US 101 extending one-half mile
in either direction from Black Bart Drive based on the most recent records available from the California
Highway Patrol and published in their Statewide Integrated Traffic Records System (SWITRS) reports
(January 2004 through December 2008).  For the five-year study period, the corridor experienced 16
collisions, translating to a calculated collision rate of 0.52 collisions per million vehicle miles (c/mvm).  This
is less than the statewide average of 1.65 c/mvm for similar facilities statewide, as indicated in 2007 Accident
Data on California State Highways, California Department of Transportation.  One collision, or 6.3 percent
of all reported collisions, resulted in a fatality, which is greater than the statewide average of 2.2 percent
for similar facilities.  However, the 31.3 percent of collisions that resulted in one or more injuries is less than
the statewide average of 38.4 percent for similar facilities.  Details of the collision data are provided in
Appendix B.

The collision data was further examined to determine which collisions, if any, can be attributed to turning
movements at the Harris Quarry Driveway.  None of the collisions within the study segment were identified
as involving large trucks or trucks with trailers.  Additionally, none of the collisions during the five-year
period were associated with a turning movement at the project driveway.
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Analysis

Base Permit Traffic Volumes

Base turning movement counts at Black Bart Drive and the Harris Quarry access road were taken from the
Draft Environmental Impact Report for the Proposed Harris Quarry Use Permit and Reclamation Plan, Leonard
Charles and Associates (DEIR).

The primary factor related to the number of truck trips into and out of a quarry facility is the demand for
aggregate and AC, which is highly influenced by the season and the level of construction activity.  Demand
will vary not only monthly, but also from day to day and hour to hour.  To determine the seasonal truck
trip generation from the site production estimates for each product were obtained from the quarry
operator.  Recently published environmental impact reports for the Canyon Rock and Blue Rock Quarries
in Sonoma County were also reviewed.  From the EIRs for the Canyon Rock and Blue Rock Quarries
seasonal, weekly, peak daily and hourly production information was obtained.  Table 2 summarizes the
projected monthly production as a percent of the total annual production.  As can be seen in Table 2,
October has the highest level of production.

Table 2
Monthly Production

Month Percentage for Year Month Percentage for Year

Aggregates AC Aggregates AC

January 5.5% 2.0% July 9.4% 12.0%

February 5.4% 2.0% August 9.4% 17.0%

March 7.5% 2.0% September 9.2% 17.0%

April 5.6% 3.0% October 12.2% 17.0%

May 10.6% 3.0% November 12.1% 15.0%

June 9.3% 6.0% December 3.8% 4.0%

An important factor to be considered when determining potential traffic impacts of land uses with seasonal
variations is the traffic volume on the adjacent street network.  Caltrans maintains permanent volume count
stations on various routes throughout the state and these figures are published monthly.  The nearest count
station location on US 101 is in Humboldt County, and the monthly variations in volumes are summarized
in Table 3.
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Table 3
Summary of Monthly Traffic Volumes at Count Station 109

Month Average ADT % of Average
Annual ADT

Month Average ADT % of Average
Annual ADT

January 2826 78.60% July 4678 130.11%

February 2888 80.30% August 4514 125.55%

March 3133 87.10% September 4078 113.42%

April 3458 96.00% October 3593 99.93%

May 3957 110.10% November 3139 87.31%

June 4255 118.30% December 2626 73.04%

Note: ADT = Average Daily Traffic

As seen in Table 3, the month of July has the highest percentage of annual average traffic volumes.  The
relationship between the data presented in Tables 2 and 3 are shown graphically in Figure 2 and indicates
the annual variation in production of the Quarry together with the variations in traffic volumes on US 101
as a percentage of average production and volume.  Using these relationships, traffic volumes for July and
October were developed based on traffic volume counts conducted near the Quarry entrance.  Although
these counts were obtained some distance north of the project area, the annual distribution of the trips is
expected to be similar, making this data appropriate for the purpose of developing these ratios.

Base Assumptions

Several factors were considered when projecting truck trips to and from the Harris Quarry.  A primary
factor is the bulking that occurs when material is mined.  For example, a solid cubic yard block of material
when processed yields a larger volume of gravel because when the gravel is processed, it is not nearly as
compact as a solid rock and contains many air voids, causing the same weight of material to occupy a larger
volume.  When the gravel is processed, it increases in volume by a factor of approximately 1.24 compared
to solid rock.  This factor was derived by dividing a typical unit weight of processed gravel by a typical unit
weight of mined material.

The capacity of the truck will determine the number of trucks needed to haul a given quantity of material.
Truck capacity was based upon a standard truck size of 20 cubic yards; however, due to varying truck size
and/or varying demand for transporting gravel or AC it was assumed that not all loads would be 20 cubic
yards, so an average of 16 cubic yards per truck was used for analysis purposes.  Since aggregate transferred
to Willits for concrete production is expected to be much more consistent, it was assumed that the entire
truck capacity of 20 cubic yards would be utilized.  The relationships between the data presented in Tables
2 and 3 are shown in Figure 2 and indicate the annual variation in production of the Quarry together with
the variations in traffic volumes on US 101 as a percentage of average production and volume.  Using the
relationship between average production and peak Quarry production as shown on Page 7 of the DEIR it
was determined that there is a 147 percent variance in production between average and peak conditions,
or nearly 50 percent higher production during the peak month than on average.  This ratio is consistent with
expected typical traffic patterns experienced by various types of developments, therefore it is reasonable
to conclude that during peak construction periods there will be times when the production of the Quarry
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will be increased by approximately 50 percent to meet these demands.  Additionally, it was assumed that
25 percent of weekly traffic occurs on a peak day and that there is an average of 4.15 weeks per month after
deducting eleven non-working days a year to account for holidays, inclement weather or closures for other
reasons.  These factors were based upon data published in EIRs for the Canyon Rock and Blue Rock
Quarries in Sonoma County.  Summarized in Table 4 are the factors used to project truck trips.

Table 4
Production Conversion Factors

Unit Unit Factor

Unit Weight of Mined Material 4,185 lbs/cy or 0.48 cy/ton

Unit Weight of Processed Gravel 3,375 lbs/cy or 0.59 cy/ton

Bulking Factor (Row 1/Row 2) 1.24

Average Truck Capacity Gravel-AC 16 cy/truck

Average Truck Capacity Concrete Aggregate 20 cy/truck

Peak Production Level 1.47 x Average

Notes: cy = cubic yards, lbs = pounds, ton = 2,000 lbs

Existing Permit Conditions

For the Quarry to continue operating at its current levels of production, a permit renewal is necessary.  To
evaluate current production levels a Base Permit Conditions scenario was prepared to assess the impacts
and mitigation measures needed under existing permitted aggregate production levels.  The Harris Quarry
currently operates under a permit allowing extraction of 75,000 cubic yards of material annually, resulting
in 93,000 cubic yards per year of material hauled from the site after taking into account changes in volume
associated with crushing the rock.  Generally, the anticipated trip generation for proposed projects is
estimated using standard rates published by the Institute of Transportation Engineers (ITE) in Trip Generation,
8th Edition, 2008.  However, the publication does not contain information for quarries or similar
developments, so assumptions were developed for use in determining average daily and peak daily truck
volumes.  These assumptions were based on the projected Quarry production for the months of July, which
experiences 130.11 percent of the average traffic volume on US 101 and October, during which the highway
experiences average traffic flows.  Within each of these months, peak production for the Quarry was
assumed to be 147 percent of the average.  Since the Quarry is not expected to operate on weekends and
will be occasionally closed for holidays or due to inclement weather, operation was based on 21 operating
days per month.  Average truck capacities of 16 cubic yards for aggregate and AC were used for the analysis.
Details of the assumptions applied and copies of the calculation are provided in Appendix C.

Based upon this production level and the monthly production factors presented in Table 2, hourly truck
trips into and out of the Harris Quarry site were projected for the average and peak July and October
periods.  These truck trips were determined by calculating the total production in a day, and distributing
that amount throughout the day in a logical manner based on normal construction activity and demand for
aggregate.  During peak production one trip from each resource, such as fuel and asphalt oil, as well as
delivery services such as the Postal Service, UPS and FedEx can be expected on any given day and as many
a two deliveries could arrive during a single hour.  To ensure a conservative analysis, one inbound and one
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outbound truck trip were added to each hour between 7:00 a.m. and 4:00 p.m. Truck trips on an hourly
basis under Existing Permit Conditions are indicated in Appendix D and turning movements at the project
access are shown in Appendix E.  As shown in Table 5, it is projected that the Harris Quarry currently
generates 84 truck trips on an average day in July and 114 truck trips during a peak day in July.  In October,
Harris generates an average of 104 truck trips per day, with 150 truck trips on a peak day.  The base permit
levels were used to analyze traffic impacts that would be expected if the quarry production was limited to
the permit amount, rather than using historical actual quarry production.

Table 5
Truck Trips for Permitted Production (75,000 cy Mined)

Time July October

Average Day Peak Day Average Day Peak Day

In Out In Out In Out In Out

6:00 – 7:00 AM 0 0 1 0 1 0 1 0

7:00 – 8:00 AM 4 4 5 6 5 6 7 8

8:00 – 9:00 AM 5 5 7 7 6 6 9 9

9:00 – 10:00 AM 5 5 7 7 6 6 9 9

10:00 – 11:00 AM 5 5 7 7 6 6 9 9

11:00 AM – Noon 5 5 7 7 6 6 9 9

Noon – 1:00 PM 4 4 6 6 5 5 8 8

1:00 – 2:00 PM 4 4 5 5 5 5 7 7

2:00 – 3:00 PM 4 4 5 5 5 5 7 7

3:00 – 4:00 PM 4 4 5 5 5 5 7 7

4:00 – 5:00 PM 2 2 2 2 2 2 2 2

5:00 – 6:00 PM 0 0 0 0 0 0 0 0

Total Trips 42 42 57 57 52 52 75 75

Employees are generally expected to arrive at approximately 7:00 a.m. and leave at approximately 5:00 p.m.
Under existing operations, the quarry employs eight people.  Due to the relatively long distance from
commercial areas, it is expected that few employees will leave the site for a lunch break; however, to
provide a conservative analysis, it was assumed that up to half of the employees leave and return during the
noon hour  for a lunch break.  This is consistent with standard employee trip generation estimates of three
trips per employee per day.  Since employees are expected to arrive outside of a peak analysis period, their
inbound trips in the morning and two-way lunch break trips were not included in the analysis, but employees
are expected to leave during the 4:45 p.m. to 5:45 p.m. analysis period, so a total of eight outbound personal
vehicle trips were added to that analysis period.
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Project Trip Generation

The Harris Quarry project would allow the permitted annual extraction to increase to 200,000 cubic yards
and adds an AC batch plant capable of producing 150,000 tons annually.  The project proposal also includes
the importation of 10,000 cubic yards of concrete and AC annually for recycling.  While the project
proposal includes importation of 10,000 tons of material for recycling, the analysis was based on importation
of 10,000 cubic yards.  Since 10,000 tons of material for recycling is expected to yield approximately 5,000
to 6,000 cubic yards of material, the analysis was based on a considerably higher volume of recycling
material, so provides conservative results of the project’s truck trip generation and actual potential impacts.
Additionally, while it is anticipated that the imported material will be brought in on trucks that will be used
to export other material, therefore resulting in no additional trips, to provide a conservative analysis it was
assumed that the recycle material imported will come in on trucks that will then leave the site empty.  Once
processed, the recycled material will be exported as part of the aggregate for sale.  Additional assumptions
specific to each product type and the two peak months are shown in Table 6.

Table 6
Trip Generation Assumptions with Proposed Project

Source Annual
Production

Percent of Annual in:

July October

Material Mined 200,000 cy n/a n/a

Recycle Material Imported 10,000 cy 9.4% 12.2%

Aggregate  Production For Sale 162,520 cy 9.4% 12.2%

Aggregate transferred to Willits for PCC 37,200 cy 10.0% 15.8%

AC Production 58,280 cy 12.0% 17.0%

Total Production 258,000 cy

In addition, the Quarry will generate truck trips for deliveries as well as clients or other quarry visitors who
will arrive by personal vehicle.  As with the Base Permit conditions, one inbound and one outbound truck
trip was added to each hour between 7:00 a.m. and 4:00 p.m. to account for delivery of goods or other
services.  This is expected to provide a conservative analysis as it would result in a greater number of
delivery trucks than would be expected in a typical month.  Using the assumptions indicated, trips on the
average weekday and monthly peak day were derived for the months of July and October.  An average of
214 truck trips and a peak of 310 daily truck trips are expected during the month of July.  For October, 286
truck trips are expected on average, while 412 truck trips would be expected on a peak day.

Construction activities typically begin in the morning between 7:00 and 8:00 a.m., reaching peak activity near
9:00 a.m.  This peak continues until about noon, then reduces slightly until 3:30 or 4:00 p.m.  Limited quarry
activity occurs after 4:00 p.m. and none after 5:00 p.m.  Using the hourly trend data from the EIRs for the
Canyon Rock and Blue Rock Quarries in Sonoma County, hourly truck trips were projected for the average
and peak days in July and October.  Table 7 summarizes the projected truck trips entering and leaving the
Harris Quarry during these peak months.  Project Conditions truck trips by hour are provided in Appendix
D and turning movements at the project access are provided in Appendix E.  On occasion, the quarry
operates overnight or on weekends due to an urgent need for AC or aggregate, usually due to a natural
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disaster, or to satisfy the need for AC or aggregate for overnight road work as requested by Caltrans or
other governmental agency.  Since overnight and weekend operations are rare and do not represent typical
operations, they were not included in this analysis.  Details of the assumptions applied and the calculation
are located in Appendix C.
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Table 7
Projected Truck Trips for Project Production (200,000 cy Mined)

Time Aggregate AC Transfer to Willits Other Trucks

Average
Day 

Peak
Day

Average
Day 

Peak
Day

Average
Day 

Peak
Day

Average
Day 

Peak
Day

In Out In Out In Out In Out In Out In Out In Out In Out

July

6:00 – 7:00 AM 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0

7:00 – 8:00 AM 6 6 8 9 4 3 4 3 2 1 2 1 1 1 1 1

8:00 – 9:00 AM 7 7 11 11 3 3 5 4 2 1 2 1 1 1 1 1

9:00 – 10:00 AM 7 7 11 11 3 3 5 5 1 1 2 2 1 1 1 1

10:00 – 11:00 AM 7 7 11 11 3 3 5 5 1 1 2 2 1 1 1 1

11:00 AM – Noon 7 7 11 11 3 3 5 5 1 1 2 2 1 1 1 1

Noon – 1:00 PM 6 6 10 10 3 3 4 4 1 1 2 2 1 1 1 1

1:00 – 2:00 PM 6 6 8 8 2 2 4 4 1 1 2 2 1 1 1 1

2:00 – 3:00 PM 6 6 8 8 2 2 3 4 1 1 2 2 1 1 1 1

3:00 – 4:00 PM 6 6 8 8 2 2 3 4 1 2 1 2 1 1 1 1

4:00 – 5:00 PM 2 3 3 3 1 2 0 1 0 1 0 1 0 0 0 0

5:00 – 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total July Trips 61 61 90 90 26 26 39 39 11 11 17 17 9 9 9 9

October

6:00 – 7:00 AM 1 0 2 0 2 0 1 0 0 0 0 0 0 0 0 0

7:00 – 8:00 AM 7 8 11 11 4 4 5 5 2 1 3 3 1 1 1 1

8:00 – 9:00 AM 10 10 14 14 5 4 7 6 2 2 4 3 1 1 1 1

9:00 – 10:00 AM 10 10 14 14 4 4 7 7 2 2 3 3 1 1 1 1

10:00 – 11:00 AM 10 10 14 14 4 4 7 7 2 2 3 3 1 1 1 1

11:00 AM – Noon 10 10 14 14 4 4 7 7 2 2 3 3 1 1 1 1

Noon – 1:00 PM 8 8 12 12 4 4 6 6 2 2 3 3 1 1 1 1

1:00 – 2:00 PM 7 7 11 11 3 3 5 5 2 2 2 2 1 1 1 1

2:00 – 3:00 PM 7 7 11 11 3 4 5 5 2 2 2 2 1 1 1 1

3:00 – 4:00 PM 7 7 10 11 3 4 4 5 2 2 2 2 1 1 1 1

4:00 – 5:00 PM 2 2 3 4 1 2 1 2 0 1 1 2 0 0 0 0

5:00 – 6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total October Trips 79 79 116 116 37 37 55 55 18 18 26 26 9 9 9 9
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As with existing conditions, employees are generally expected to arrive at approximately 7:00 a.m. and leave
at approximately 5:00 p.m.  Under the proposed expansion, the quarry is expected to employ eleven people
during typical operations.  As was assumed for Base Permit conditions, though most employees are not
expected to leave the site for a lunch break it was conservatively assumed that half of the employees will
leave and return during the noon hour.  Since employees are expected to arrive and take lunch breaks
outside of an analysis period their inbound trips in the morning and round trips at lunch time were not
included in the analysis.  Employees are expected to leave during the 4:45 p.m. to 5:45 p.m. analysis period,
so a total of eleven outbound personal vehicle trips was added during that interval.  Any non-standard
employee trips during the day can be accounted for in the conservative delivery truck projections.

Projected Traffic Volumes

Caltrans District 1 has projected that volumes on US 101 in the project vicinity will grow by 50 percent
over the 20-year period from 2006 to 2025.  Likewise, County of Mendocino Planning staff has directed that
volumes on Black Bart Drive should be projected to grow at the same rate for analysis purposes.  The 50
percent growth in traffic was projected to occur by 2025, while year 2010 and 2014 volumes were
developed using a straight line growth projection between current and projected 2025 volumes.

Typically, travel demand forecasting is completed for about a 20-year horizon.  In the case of US 101 within
the study area, the most recent forecasting for both Caltrans and the County of Mendocino was completed
in 2006, meaning that current projections extend to 2025.  The 2030 and 2040 horizon years are therefore
beyond current Caltrans and County of Mendocino forecasting and beyond the typical 20-year forecasting
horizon.  In order to project traffic volumes for 2030 and 2040, the same annual growth rate was applied
that was used to project the 2010 and 2014 volumes.  It should be noted that since this is beyond the typical
forecasting horizon, the reliability of these projected traffic volumes is unknown and may vary based on
changes in area demographics and travel patterns that cannot be accounted for at this time.

Vehicle Miles Traveled

Vehicle miles traveled (VMT) is the measure of the total miles traveled by residents, costumers, employees
and delivery of goods from a source location, and is typically calculated on an annual basis.  VMT also serves
as a measure of the broader potential impacts of vehicle travel on an area wide circulation system and
correspondingly relates to fuel consumption and vehicle emissions, including greenhouse gases.

The demand for aggregates is a function of population and will increase with population; this relationship
is recognized in Section  8.3 of the Mendocino County General Plan Update Background Report.  From day to
day, month to month and year to year there will be variations in project trips depending upon locations of
major construction projects, and over time the demand for aggregates will follow population patterns in the
County.  The demand for aggregates will be met by a combination of quarries and mines currently operating
within Mendocino County and neighboring Humboldt, Lake and Sonoma Counties.

Using the Mendocino County General Plan Update Growth Projections for incorporated cities and adjacent
environs, population centers or sub-areas were identified and the distance from the operating quarries to
the center of each sub-area was determined.  Standard gravitational model theory indicates that the portion
of total project trips to a sub-area is proportional to the population of the sub-area and inversely
proportional to the square of the total trip distance.  Based on this theory quarries would be expected to
provide more aggregate to population centers that are closer to the quarry and correspondingly fewer trips
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to population centers of equal size that are further away.  Likewise larger population sub-areas will have a
greater demand potential than smaller sub-areas and will attract more trips.  For analysis purposes, it was
necessary to hold demand equal over all scenarios to provide a common point of comparison.  Applying this
theory, the number of trips and VMT from each quarry and AC plant to each population center fulfilling the
demand for aggregate and AC within the County was calculated.  In the case of VMT for AC distribution
the addition of a third AC plant in the County significantly changes the dynamics of AC related VMT.  The
VMT gravity model was conducted for aggregate and AC production only and not for concrete production.
Calculations are provided in Appendix F.

It is projected for Base Permit conditions that all supplying quarries will make a combined total of
approximately 38,900 truck haul trips per year with a combined total of approximately 2.45 million miles
traveled to provide aggregate within Mendocino County.  With the increased production potential of the
Harris Quarry to 200,000 cubic yards of material mined, assuming that the demand for aggregate remains
constant, it is projected that the total of truck hauls made countywide by all supplying quarries will remain
constant at approximately 38,900 truck haul trips per year.  There is a slight difference of four truck trips
per year between the two scenarios which is attributed to rounding in the calculations and accounts for
about one-hundredth of one percent of all trips, so for the purpose of analysis these values are considered
to be equal.  The increased production of the Harris Quarry project will not reduce the number of haul
trips but will result in approximately 2.42 million vehicle miles traveled annually from all quarries and will
result in 30,490 fewer VMT by aggregate haul trucks.  Although the number of aggregate haul trips is
equivalent, the total VMT decreases because the Harris Quarry is closer to major population centers and
geographical centers of the County, resulting in shorter trip lengths and correspondingly fewer vehicle miles
traveled to transport the same amount of aggregate.

The AC plant portion of the project will also increase the number of trips and vehicle miles traveled from
the project site, but would decrease the VMT countywide from all supplying AC plants.  The annual trips
made countywide by all supplying quarries is expected to remain constant at approximately 11,720 trips per
year, with Harris Quarry accounting for 5,622 trips.  As with the aggregate production, the model produced
a slight difference in the total number of trips projected under the two scenarios, but they were considered
to be equal for analysis purposes.  Countywide a total of 801,200 VMT are expected under Base Permit
conditions; thisi would decrease to 648,100 VMT under project conditions which  is a decease of
approximately 153,000 VMT per year.  It is expected that Harris Quarry would account for about 85,600
of the annual VMT associated with AC production.  As noted for the quarry operation, an AC plant at the
Harris Quarry site will increase the number of trips to and from the site but will reduce the total number
of VMT in the County overall as the trip lengths are typically shorter than those made by out-of-County
sources.  The project has the potential to decrease the total VMT associated with hauling aggregate and AC
within Mendocino County by approximately 183,500 VMT annually.  These results are summarized in Table
8.
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Table 8
Vehicle Miles Traveled Summary

Quarry
Aggregate VMT

Base Permit Project

Change In
VMT

Annual
Trips

Annual
VMT

Annual
Trips

Annual
VMT

Harris 3,719 98,761 7,550 225,263 126,502

Davis Pit 3,721 322,636 3,579 318,899 -3,737

Keithly Ranch 4,959 415,506 4,747 401,631 -13,875

DNA River 1,240 145,695 1,209 144,970 -725

Cooks Humboldt 992 133,202 973 129,297 -3,905

Ford Gravel 9,920 287,671 8,096 236,262 -51,409

Ten Mile 2,480 75,480 2,018 58,816 -16,664

Pieta 2,481 109,033 2,058 89,771 -19,262

Layton Rock 2,480 69,650 2,088 47,997 -21,653

Cooks Valley 2,480 329,488 2,420 319,171 -10,317

Wisley Ranch 744 25,178 591 19,419 -5,759

Coal Mine 1,241 108,060 1,199 104,864 -3,196

Syar Healdsburg 2,449 326,041 2,412 319,551 -6,490

Total 38,936 2,446,401 38,940 2,415,911 -30,490

Plant
AC VMT

Harris 0 0 2,644 85,621 85,621

Granite 7,499 284,767 5,444 183,063 -101,704

Baxman 1,718 71,146 1,815 61,089 -10,057

Bodean/Syar (Santa Rosa) 2,501 445,239 1,816 318,347 -126,892

Total  11,718  801,152 11,719  648,120 -153,032

Project Total 50,654 3,247,553 50,659 3,064,031 -183,522

Note: VMT = Vehicle miles traveled

It is anticipated that VMT related to aggregate demand will increase in the future as population and demand
for aggregate increases in Mendocino County.  The relationships developed based upon 2000 population
data will remain valid in the future.  As the demand for aggregate and AC increases, while production levels
within the Mendocino County remain constant, the shortfall will be filled by out-of-County sources.  Trips
made from out-of-County sources have greater travel distances and result in higher VMT overall.
Conversely, the expansion of the Harris Quarry together with AC production will result in fewer VMT in
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the future as a greater portion of the total demand will be met by quarries and AC plants within Mendocino
County and less by out-of-County sources.

The increased aggregate production and a new AC plant associated with  the Harris Quarry project will
reduce the need to import aggregates and AC into the County as more of the demand will be met by local
sources.  However, the Harris Quarry project is not expected to eliminate the need to import aggregate
and AC to meet current and future demand, and importation of aggregate and AC will remain a significant
component in fulfilling the need for these products in Mendocino County.

Trip Distribution

The projected distribution of trips to and from the Harris Quarry under current aggregate production levels
was tested and compared to driveway turning movements obtained in the summer of 2006.  The VMT
gravity model described earlier projects a trip distribution of 45 percent to/from the north and 55 percent
to/from the south on US 101, which is consistent with measured driveway volumes.

The increased production potential of the Harris Quarry will cause the redistribution of trips from all
quarries and will result in a different distribution of trips to and from the Harris Quarry along US 101.  With
the project and associated increase in production the distribution of trips is projected to shift to 35 percent
of trips to/from the north and 65 percent to/from the south.  Trips destined for the concrete plant in Willits
were all assumed to be traveling to/from the north.  Additionally, since employment does not necessarily
match the gravity model, it was assumed that an equal number of employees will be coming from and return
to the north and south.

If Harris Quarry is selected to provide aggregate and/or AC for the Willits Bypass construction, it is
expected that a greater portion of quarry generated traffic will be destined to the north.  For this condition
it is estimated that 75 percent of trips will be to/from the north with the remaining 25 percent going to/from
the south for base permit conditions and 60 percent to/from the north and 40 percent to/from the south
for project conditions.  These trip distribution assumptions are summarized in Table 9.

Table 9
Trip Distribution

Condition Percent North Percent South

Base 45 55

Base w/By-pass Construction 75 25

Project 35 65

Project w/ By-pass Construction 60 40

Aggregate to Concrete Plant in Willits 100 0

Study Scenarios

For consistency with the DEIR, the following weekday peak traffic hours were evaluated.
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• 9:00 – 10:00 a.m.
• 11:00 a.m. – 12:00 Noon
• 1:15 – 2:15 p.m.
• 4:45 – 5:45 p.m.

To evaluate the highest impact situations, traffic generated by the Quarry was evaluated for July, when traffic
on US 101 is at its highest, and October, when Quarry production peaks.

Conditions were evaluated for the following ten scenarios.

2010 Base Permit:  This scenario is an analysis of operating conditions under projected 2010 traffic volumes
together with operation of the Harris Quarry at current permitted levels.

2010 Project: Conditions with the Harris Quarry project added to projected 2010 traffic volumes are
evaluated in this scenario.

2014 Base Permit with Willits Bypass Construction:  This scenario indicates operating conditions under
projected 2014 traffic volumes together with the operation of the Harris Quarry at current permitted levels,
assuming that Harris Quarry is selected to supply material for the Willits Bypass project.

2014 Project with Willits Bypass Construction:  Operating conditions under projected 2014 traffic volumes
together with the Harris Quarry project, assuming that Harris Quarry is selected to supply material for the
Willits Bypass project, are indicated by this scenario.

2014 Base Permit without Willits Bypass Construction:  This scenario indicates operating conditions under
projected 2014 traffic volumes together with the operation of the Harris Quarry at current permitted levels,
assuming that Harris Quarry is not selected to supply material for the Willits Bypass project.

2014 Project with Willits Bypass Construction:  Operating conditions under projected 2014 traffic volumes
together with the Harris Quarry project assuming that Harris Quarry is not selected to supply material for
the Willits Bypass project are indicated by this scenario.

2030 Base Permit:  This scenario is an evaluation of operating conditions under projected 2030 traffic
volumes with operation of the Harris Quarry at current permitted levels.

2030 Project:  This scenario reflects operating conditions under projected 2030 traffic volumes together
with the Harris Quarry project.

2040 Base Permit:  This scenario is an evaluation of operating conditions under projected 2040 traffic
volumes with operation of the Harris Quarry at current permitted levels.

2040 Project:  The final scenario is an evaluation of operating conditions under projected 2040 traffic
volumes together with the proposed Harris Quarry project.



Updated Supplemental Traffic Impact Analysis for the Harris Quarry – County of Mendocino
January 27, 2010 Page 18

Passenger Car Equivalent

Level of service calculations are based upon predominantly passenger vehicles, while the Quarry trip
generation is primarily large trucks.  Truck trips were factored to a passenger car equivalent (PCE) at a ratio
of one truck being equivalent to four passenger vehicles.  The purpose of the PCE is to account for the fact
that a truck is considerably larger, slower and less maneuverable than a standard passenger car.  The
passenger car equivalent volumes were used in the evaluation of potential project impacts.  PCE ratios were
applied only to trucks entering or exiting the Quarry and not to preexisting truck traffic on US 101 that
does not interact with the Quarry.

Speed Change Lane Warrants

The need for turn acceleration and/or deceleration speed change lanes on US 101 was evaluated based on
recommendations of Larson and Mannering for the Washington State Transportation Center (TRAC), as
contained in their report, "Method for Prioritizing Intersection Improvements" (1997).  The authors
performed analysis and review of several differing methodologies and found that the 1991 "Modified
Harmelink" model developed by Kikuchi and Chakroborty yielded the most reliable and appropriate
recommendations.  These calculations are based upon passenger vehicles, which make up the vast majority
of vehicles on the roadway; for trucks turning at the project driveway the above-described passenger car
equivalents were used.  The need for speed change acceleration lanes was determined using the same
warrant methodology.

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.

Intersection

The intersection of US 101/Black Bart Drive was evaluated using the two-way stop-controlled intersection
capacity method from the Highway Capacity Manual (HCM), Transportation Research Board, 2000.  Since
it is not subject to the influence of intersection control, the through movements on the main street, US 101,
are assumed to operate at free flow and a Level of Service A.  The level of service for each minor turning
movement is based on the estimated average delay.  Average delay for the intersection overall is also
determined.  The ranges of delay associated with the various levels of service are indicated in Table 10.
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Table 10
Two-Way Stop-Controlled Intersection Level of Service Criteria

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

LOS 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.

LOS 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.

LOS 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.

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

LOS 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.

Reference: Highway Capacity Manual, Transportation Research Board, 2000

Grade Separated Access

For evaluation of the conversion of the intersection of the Quarry Access with US 101 to a grade-separated
interchange, the grade-separated ramp capacity method from the HCM was used.  The level of service for
each ramp merge and diverge area is based upon the through volume on the main line as well as the volume
of traffic entering or exiting the main line.  The capacity of the ramp is expressed as a density of passenger
cars per mile per lane.  The ranges of density associated with the various levels of service are indicated in
Table 11.

Table 11
Ramp Level of Service Criteria

Density (passenger cars/mile/lane)

LOS A # 10

LOS B > 10-20

LOS C > 20-28

LOS D > 28-35

LOS E > 35

LOS F Demand exceeds capacity

Reference: Highway Capacity Manual, Transportation Research Board, 2000

Minimum Acceptable Standards

In the Guide for the Preparation of Traffic Impact Studies, Caltrans indicates that they endeavor to maintain
operation at the transition from LOS C to LOS D; however, where operation is already below LOS C, the
existing measure of effectiveness should be maintained.  For intersections, this means that the existing
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control delay should be maintained.  Under this criteria, any increase in delay would therefore result in a
significant impact.  Since this approach results in impacts that are deemed significant for even a small change
in operating conditions, staff at Caltrans was consulted.  The issue of applying this standard was discussed
with Mr. Marc Birnbaum, the Statewide Advisor for Local Development and Traffic Impact Studies.  Mr.
Birnbaum indicated that for intersections, the standard is to be applied to the overall average intersection
delay, not that associated with any single movement or approach. These criteria do not apply for private
road intersections, such as the entrance to the Harris Quarry, but were applied to the intersection of US
101/Black Bart Drive.

In its General Plan, Mendocino County establishes Policy DE-121 that states that, “New discretionary
development will be required to demonstrate that basic infrastructure is available and has adequate capacity
to serve the project without degrading existing level of service standards.”  The General Plan does not,
however, establish thresholds for what level of degradation is considered to constitute a significant impact.
For this reason, the above described Caltrans level of significance was applied to the study intersection.  To
provide a conservative analysis, in addition to the Caltrans standard for overall intersection operation, LOS
D was considered to be the worst acceptable LOS for any single movement.  This is consistent with
standards established by many other jurisdictions throughout California.  As with Caltrans standards, there
are no applicable standards for private road intersections such as the Harris Quarry access road connection
to US 101.

While Caltrans standards apply to the study intersection of US 101/Black Bart Drive, both the overall
average intersection delay and the delay on the worst approach were considered to provide a conservative
analysis.  Additionally, the approach with the highest delay was used as a metric to determine the
effectiveness of proposed turn-lane mitigating measures.

Base Permit Operations

Since renewal of the Quarry’s permit to continue current operations is one of the options possible under
this environmental review, the need for improvements under Base Permit conditions was evaluated.  The
evaluation takes into account the traffic volumes on the major roadway, US 101, as well as turning
movements into and out of the minor street or access roadway and the speed of travel on the major
roadway.

Speed Change Lanes

The need for speed change lanes was evaluated based on projected traffic volumes on both US 101 and the
project access for peak day conditions.  A northbound left turn lane and southbound right turn taper are
warranted for all analysis years, with the exception of 2014 with the Willits Bypass construction; for this
scenario the northbound left turn lane is not warranted.  This exception is due to the fact that the Willits
Bypass construction is expected to reduce quarry traffic to the north to the point that not enough vehicles
will make the northbound left turn movement to warrant the lane; however, since the lane is warranted
without the bypass construction and is warranted in 2010, the installation of the northbound left turn lane
is recommended for continued operation at currently permitted levels. 

A southbound right turn lane is not warranted under any project scenario; however, since a right turn taper
is warranted, and due to the proximity to Black Bart Drive, it is recommended that a full right-turn
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deceleration lane be installed.  This will also operate as an acceleration lane for vehicles turning right out
of Black Bart Drive.

A northbound left-turn acceleration lane is warranted immediately for continued Quarry operation.  This
lane would provide refuge for vehicles turning left out of the Quarry Access driveway onto Northbound
US 101.  This acceleration lane would provide space for turning vehicles to reach or at least approach free-
flow speeds on US 101, therefore reducing the impact on through traffic and increasing the frequency of
acceptable gaps for turning.  This acceleration lane should be at least 1,410 feet in length, which would
extend beyond Black Bart Drive and have a secondary benefit of providing refuge for vehicles turning out
of Black Bart Drive.  Since this lane would overlap with the northbound left-turn lane at Black Bart Drive,
there is a possibility of a vehicle needing to use the lane to decelerate while another driver needs to use the
lane to accelerate; however, it was determined that this is likely to be a rare occurrence.  Therefore, no
additional action is recommended.

Additionally, a southbound right-turn acceleration taper is warranted by 2030.  This taper would give trucks
an opportunity to accelerate before entering traffic.

Turn lane warrant results are summarized in Table 12 for each year; if a turn lane is warranted for one or
more analysis time periods, it is considered to be warranted for that analysis year.  Turn lane warrants were
calculated for all analysis time periods for both July and October peak months and details are provided in
Appendix G.

Table 12
Speed Change Lane Warrants for Base Permit Conditions

Year Northbound Left Turn Southbound Right Turn

Deceleration
Lane

Acceleration
Lane

Deceleration
Taper

Acceleration
Taper

2010 Warranted Warranted Warranted Not Warranted

2014 w/o Willits Bypass Warranted Warranted Warranted Not Warranted

2014 w/Willits Bypass Not Warranted Warranted Warranted Not Warranted

2030 Warranted Warranted Warranted Warranted

2040 Warranted Warranted Warranted Warranted

Base Permit Intersection Level of Service

The Base Permit Conditions scenario indicates operation under projected traffic volumes at US 101/Black
Bart Drive for the four study time periods during the July and October peak periods.

Under Base Permit conditions, the intersection of US 101/Black Bart Drive is expected to operate
acceptably during all peak hours.  The level of service results representing the movement with the highest
delay for the July and October peak production periods are summarized in Table 12 for US 101/Harris
Quarry Access and Table 13 for US 101/Black Bart Drive.  Although not reported in Tables 13 and 14, the
overall delay at both intersections was studied and was determined to be LOS A at all times with no more
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than 3.2 seconds of average delay.  Detailed LOS calculations for average and peak production levels are
provided in Appendix H.

Table 13
US 101/Harris Quarry Access Base Permit Level of Service Calculations – Peak Production

Condition Production
Period

9-10 AM 11 AM-noon 1:15-2:15 PM 4:45-5:45 PM

Delay LOS Delay LOS Delay LOS Delay LOS

2010 Base Permit July 15.6 C 21.7 C 23.5 C 20.7 C

Mitigated (turn lanes) July 13.0 B 15.3 C 15.7 C 14.7 B

October 13.9 B 17.6 C 17.2 C 15.5 C

Mitigated (turn lanes) October 12.2 B 13.8 B 13.5 B 12.7 B

2014 Base Permit July 16.6 C 24.11 C 26.5 D 23.0 C

Mitigated (turn lanes) July 13.5 B 16.1 C 16.6 C 15.4 C

October 14.5 B 19.0 C 19.0 C 18.6 C

Mitigated (turn lanes) October 12.5 B 14.4 B 14.0 B 13.2 B

2014 Base Permit
w/Bypass

July 19.4 C 30.5 D 31.6 D 23.0 C

Mitigated (turn lanes) July 14.9 B 18.3 C 18.3 C 15.4 C

October 15.4 C 20.9 C 22.4 C 16.6 C

Mitigated (turn lanes) October 13.1 B 15.2 C 15.7 C 13.2 B

2030 Base Permit July 22.0 C 39.6 E 45.4 E 36.8 E

Mitigated (turn lanes) July 15.6 C 19.9 C 20.7 C 18.8 C

October 17.7 C 26.7 D 26.2 D 22.3 C

Mitigated (turn lanes) October 14.0 B 17.0 C 16.5 C 15.2 C

2040 Base Permit July 26.9 D 57.7 F 67.9 F 51.7 F

Mitigated (turn lanes) July 17.2 C 23.1 C 24.1 C 21.5 C

October 20.4 C 34.3 D 33.7 D 27.6 D

Mitigated (turn lanes) October 15.1 C 19.0 C 18.3 C 16.7 C

Notes: Delay is in average number of seconds per vehicle; LOS = Level of Service; Bold = deficient operation
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Table 14
US 101/Black Bart Drive Base Permit Level of Service Calculations – Peak Production

Condition Production
Period

9-10 AM 11 AM-noon 1:15-2:15 PM 4:45-5:45 PM

Delay LOS Delay LOS Delay LOS Delay LOS

2010 Base Permit July 15.8 C 25.5 D 20.0 C 19.9 C

Mitigated (turn lanes) July 13.1 B 17.0 C 14.4 B 14.3 B

October 13.3 B 18.9 C 20.4 C 15.0 B

Mitigated (turn lanes) October 11.9 B 14.4 B 14.8 B 12.5 B

2014 Base Permit July 16.8 C 31.2 D 22.6 C 22.5 C

Mitigated (turn lanes) July 13.6 B 18.3 C 15.3 C 15.1 C

October 13.9 B 20.9 C 22.8 C 16.2 C

Mitigated (turn lanes) October 12.2 B 15.2 C 15.7 C 13.0 B

2014 Base Permit
w/Bypass

July 17.0 C 31.8 D 22.7 C 22.5 C

Mitigated (turn lanes) July 13.7 B 18.4 C 15.3 C 15.11 C

October 14.0 B 21.2 C 23.2 C 16.2 C

Mitigated (turn lanes) October 12.3 B 15.3 C 13.0 B 13.6 B

2030 Base Permit July 23.1 C 68.6 F 40.9 E 40.4 E

Mitigated (turn lanes) July 16.0 C 24.6 C 19.3 C 19.0 C

October 17.0 C 32.7 D 38.3 E 22.6 C

Mitigated (turn lanes) October 13.7 B 18.6 C 19.5 C 15.1 C

2040 Base Permit July 29.8 D ** F 69.2 F 68.6 F

Mitigated (turn lanes) July 18.0 C 30.6 D 22.8 C 22.4 C

October 19.9 C 47.5 E 59.9 F 29.6 D

Mitigated (turn lanes) October 14.9 B 21.5 C 22.9 C 16.9 C

Notes: Delay is in average number of seconds per vehicle; LOS = Level of Service; Bold = deficient operation
** = greater than 120 seconds of average delay

Base Permit Conditions

Analysis Years

Project impacts were analyzed for the horizon years of 2010, 2014, 2030 and 2040.  Year 2014 conditions
were evaluated both with and without the Willits bypass under construction.  While this construction would
alter distribution of project trips, it would not be expected to change background traffic volumes on US 101
in the vicinity of Black Bart Drive and the Harris Quarry.
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Base Permit Intersection Operation

Intersection Level of Service was determined for both US 101/Black Bart Drive and US 101/Quarry Access
Driveway based upon the existing lane configuration.  The intersection of US 101/Harris Quarry Access is
provided for informational purposes.  Since LOS criteria do not apply to private driveways, only the
intersection of US 101/Black Bart Drive is discussed in further detail.

Year 2010

The intersection of US 101/Black Bart Drive is expected to operate at LOS A overall and the stop-
controlled eastbound approach is expected to operate at LOS D or better during all time periods.

Year 2014 (No Willits Bypass)

Under the projected 2014 Base Permit conditions the intersection of US 101/Black Bart Drive is expected
to operate acceptably at LOS A overall with the eastbound approach operating at LOS D or better during
all time periods analyzed.

Year 2014 (During Willits Bypass Construction)

With the change in distribution that would be expected if Harris Quarry is selected to provide material for
the construction of the Willits Bypass, US 101/ Black Bart Drive is expected to operate at LOS A overall
with all individual movements operating at LOS D or better during all peak hours analyzed.

Year 2030

Under the projected year 2030 volumes with production at permitted levels, US 101/Black Bart Drive is
expected to operate overall acceptably at LOS A; however as indicated in Table 9, the eastbound approach
is expected to operate deficiently at LOS E during the 11:00-noon time period and LOS F during the 1:15-
2:15 p.m. and 4:45-5:45 p.m. time periods in July, though acceptable operating conditions of LOS D or better
are projected for the 9:00-10:00 a.m. peak hour during July and during all four time periods analyzed in
October.

Year 2040

As shown in Table 9, under the projected year 2040 volumes and with production at levels consistent with
the existing permit, the eastbound movement at US 101/Black Bart Drive is expected to operate deficiently
at LOS F during the11:00-noon, 1:00-2:00 p.m. and 4:45-5:45 p.m. time periods in July as well as LOS E in
11:00-noon and LOS F in 1:15-2:15 p.m. time periods in October.  For the 9:00-10:00 a.m. time period in
July and for the 9:00-10:00 a.m. and 4:45-5:45 p.m.  time periods in October, the eastbound movement is
projected to operate acceptably at LOS D or better.  Overall, the intersection is expected to operate
acceptably at LOS A during all time periods.
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Base Permit Mitigated Intersection Operations

Year 2010

Based upon intersection LOS, no mitigating measures are necessary; however, with the installation of the
speed change and turn lanes that are currently warranted, the LOS does slightly improve.

Year 2014 (Without Willits Bypass Construction)

Based upon intersection LOS, no mitigating measures are necessary; however, with the installation of all
warranted speed change and turn lanes, the LOS does slightly improve.

Year 2014 (With Willits Bypass Construction)

Based upon intersection LOS, no mitigating measures are necessary.  As with other scenarios, the
installation of all warranted speed change and turn lanes improves the LOS slightly.

Year 2030

With the existing lane configuration, the intersection of US 101/Black Bart Drive would be expected to
operate deficiently in 2030; however, with the addition of the above discussed speed change and turn lanes,
all movements at US 101/Black Bart Drive are expected to operate acceptably at LOS D or better during
all time periods.

Year 2040

Without any improvements the intersection of US 101/Black Bart Drive is expected would continue to
operate deficiently in 2040.  However, acceptable operation of LOS D or better would be expected  during
all time periods with the addition of the above discussed improvements.

Driveway Operation

Although there are no LOS standards for a private driveway, if there is excessive delay for drivers turning
to or from the driveway they may be willing to turn in an adequate gap in traffic, therefore creating a
potential safety issue.  For this reason, operation of the Quarry Access Driveway was studied and it was
determined that with the installation of all recommended turn lanes, the driveway would operate acceptably
at all times with, on average, no more than 24.1 seconds of delay for exiting traffic.  This greatly reduces the
possibility of drivers attempting to make turns without an adequate gap in traffic.

Project Conditions

Speed Change Lanes

As with the Base Permit conditions, the need for speed change lanes was evaluated based on projected
traffic volumes on both US 101 and the project turning movements for peak day conditions.  The
northbound left turn lane and southbound right turn taper are warranted for all analysis years.  Although
a southbound right-turn lane is not warranted, it is recommended that one be installed due to the
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driveway’s proximity to Black Bart Drive.  Additionally a northbound left-turn acceleration lane is warranted
that would provide refuge for vehicles turning left out of the Quarry Access driveway onto Northbound
US 101.  As with the Base Permit condition, this acceleration lane should be at least 1,410 feet in length,
which would extend beyond Black Bart Drive and have a secondary benefit of providing refuge for vehicles
turning out of Black Bart Drive.  A southbound right-turn acceleration taper is already warranted and a full
acceleration lane is warranted by 2040.  Turn lane warrant results are summarized in Table 15 for each year;
if a turn lane is warranted for one or more analysis time periods, it is considered to be warranted for that
analysis year.  Turn lane warrants were calculated for all analysis time periods for both July and October
peak months and details are provided in Appendix G.

Table 15
Speed Change Lane Warrants for Project Conditions

Year Northbound Left Turn Southbound Right Turn

Deceleration 
Lane

Acceleration 
Lane

Deceleration 
Taper

Acceleration
Taper

2010 Warranted Warranted Warranted Warranted

2014 w/o Willits Bypass Warranted Warranted Warranted Warranted

2014 w/Willits Bypass Warranted Warranted Warranted Warranted

2030 Warranted Warranted Warranted Warranted

2040 Warranted Warranted Warranted Warranted (full
acceleration lane)

Project Intersection Level of Service

The Project Conditions scenario indicates operation under projected traffic volumes at US 101/Black Bart
Drive for the four study time periods during the July and October peak periods.  Tables 16 and 17
summarize Levels of Service for US Harris Quarry Access and US 101/Black Bart Drive, respectively.
Although not reported in Tables 16 and 17, the overall average delay at both intersections was studied and
determined to be in the LOS A range at all times at 3.3 seconds or less.  Detailed LOS calculations for
average and peak production levels are provided in Appendix H.
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Table 16
US 101/Harris Quarry Access Project Level of Service Calculations – Peak Production

Condition Production
Period

9-10 AM 11 AM-noon 1:15-2:15 PM 4:45-5:45 PM

Delay LOS Delay LOS Delay LOS Delay LOS

2010 Project July 16.8 C 24.5 C 26.2 C 21.0 C

Mitigated (turn lanes) July 13.6 B 16.1 C 16.4 C 14.8 B

October 15.0 C 19.7 C 18.6 C 15.7 C

Mitigated (turn lanes) October 12.8 B 14.7 B 14.1 B 12.8 B

2014 Project July 18.0 C 28.0 D 30.3 D 23.4 C

Mitigated (turn lanes) July 14.1 B 17.0 C 17.4 C 15.5 C

October 15.8 C 21.6 C 20.3 C 16.8 C

Mitigated (turn lanes) October 13.2 B 15.3 B 14.7 B 13.2 B

2014 Project w/Bypass July 21.1 C 36.9 E 39.3 E 23.4 C

Mitigated (turn lanes) July 15.4 C 19.4 C 19.6 C 15.5 C

October 17.7 C 26.0 D 24.8 C 16.8 C

Mitigated (turn lanes) October 14.2 B 16.9 C 16.3 C 13.2 B

2030 Project July 25.0 D 55.4 F 63.0 F 38.0 E

Mitigated (turn lanes) July 16.5 C 21.7 C 22.3 C 19.1 C

October 20.0 C 33.8 D 30.9 D 22.7 C

Mitigated (turn lanes) October 14.9 B 18.4 C 17.5 C 15.3 C

2040 Project July 32.3 D 100.6 F 118.0 F 54.2 F

Mitigated (turn lanes) July 18.4 C 25.8 D 26.5 D 21.8 C

October 23.8 C 49.1 E 43.5 E 28.2 D

Mitigated (turn lanes) October 16.2 C 20.9 C 19.7 C 16.9 C

Notes: Delay is in average number of seconds per vehicle; LOS = Level of Service; Bold = deficient operation
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Table 17
US 101/Black Bart Drive Project Level of Service Calculations – Peak Production

Condition Production
Period

9-10 AM 11 AM-noon 1:15-2:15 PM 4:45-5:45 PM

Delay LOS Delay LOS Delay LOS Delay LOS

2010 Project July 16.2 C 27.6 D 20.5 C 19.7 C

Mitigated (turn lanes) July 13.3 B 17.3 C 14.6 B 14.3 B

October 13.7 B 19.6 C 21.0 C 15.0 B

Mitigated (turn lanes) October 12.1 B 14.7 B 15.1 C 12.5 B

2014 Project July 17.2 C 32.4 D 23.2 C 21.8 C

Mitigated (turn lanes) July 13.9 B 18.6 C 15.4 C 15.1 C

October 14.2 B 21.7 C 20.6 C 16.2 C

Mitigated (turn lanes) October 12.4 B 15.4 C 15.9 C 13.0 B

2014 Project w/Bypass July 17.7 C 33.6 D 23.7 C 22.5 C

Mitigated (turn lanes) July 14.0 B 18.9 C 15.6 C 15.1 14.0

October 14.6 B 22.5 C 24.3 C 16.2 C

Mitigated (turn lanes) October 12.6 B 15.7 C 16.2 C 13.0 B

2030 Project July 23.8 C 72.6 F 42.9 E 40.5 E

Mitigated (turn lanes) July 16.3 C 25.1 D 19.6 C 19.6 C

October 17.6 C 34.4 D 40.0 E 22.6 C

Mitigated (turn lanes) October 13.9 B 19.0 C 19.9 C 15.2 C

2040 Project July 30.9 D ** F 73.0 F 68.7 F

Mitigated (turn lanes) July 18.3 C 31.4 D 23.2 C 22.4 C

October 20.6 C 50.6 E 63.4 F 29.6 D

Mitigated (turn lanes) October 15.1 C 22.1 C 23.3 C 16.9 C

Notes: Delay is in average number of seconds per vehicle;, LOS = Level of Service; Bold = deficient operation
** = greater than 120 seconds of average delay

Project Conditions

Turning movements at the Quarry were calculated using the project trip generation values and trips to and
from the north added as through movements at Black Bart Drive.  These volumes were used to evaluate
need for turn lanes as well as intersection operation.  Results for the driveway are provided for
informational purposes as LOS criteria do not apply to private driveways.  Only the intersection of US 101/
Black Bart Drive is therefore discussed in further detail.
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Project Intersection Operation

Year 2010

With the addition of project generated traffic and no changes to the existing configuration, the intersection
of US 101/Black Bart Drive is expected to operate overall acceptably at LOS A with the eastbound approach
operating acceptably at LOS D or better during all time periods studied.

Year 2014 (No Willits Bypass)

As shown in Table 9, with project-generated traffic added to 2014 volumes acceptable operation of LOS
C or better on all individual US 101/Black Bart Drive approaches and LOS A overall operation is expected.

Year 2014 (During Willits Bypass Construction)

Conditions with the Bypass construction are nearly identical to those without it.  US 101/Black Bart Drive
would operate acceptably during all periods evaluated.

Year 2030

In the year 2030 the intersection of US 101/Black Bart Drive is expected to operate overall at LOS A;
however, the eastbound left turn movement would be expected to operate unacceptably at LOS E or F
during the 11 a.m.-12 noon, 1:15 to 2:15 p.m. and 4:45 to 5:45 p.m. time periods in July under the existing
configuration.

Year 2040

Under projected 2040 volumes, US 101/Black Bart Drive is expected to operate at LOS A overall; however,
the eastbound left turn movement is expected to operate unacceptably at LOS E or F during the 11 a.m.-12
noon, 1:15 to 2:15 p.m. and 4:45 to 5:45 p.m. time periods in July and the 11 a.m.-12 noon and 1:15 to 2:15
p.m. time periods in October.

Project Mitigated Conditions

Year 2010

Based upon intersection LOS, no mitigating measures are necessary; however, with the installation of all
warranted speed change and turn lanes, the LOS does improve slightly.

Year 2014 (Without Willits Bypass Construction)

No mitigating measures are necessary to address operation; however, installation of speed change and turn
lanes would be expected to reduce delay slightly.

Year 2014 (During Willits Bypass Construction)

Again, no mitigation is warranted based upon intersection LOS, but operation would improve slightly with
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installation of turn and speed change lanes.

Year 2030

With the addition of the previously described improvements, all movements at US 101/Black Bart Drive
would be expected to operate acceptably during all time periods.

Year 2040

Continued acceptable operation is expected at US 101/Black Bart Drive in 2040 with the improvements
noted above.

Driveway Operation

As with the Base Permit conditions, operation of the quarry driveway was studied to determine average
delays experienced by drivers exiting the site.  With the installation of all recommended speed change and
turn lanes, the driveway would operate acceptably at all times with and average delay of 23.3 seconds or
less for exiting traffic.

Turn Lane Lengths

The minimum length of the left-turn lane has previously been determined by the California Department of
Transportation (Caltrans) as communicated in a letter dated September 18, 2006, from Mr. Jesse Robertson.
Based upon application of standards in the Highway Design Manual, 6th Edition, Caltrans staff have indicated
that it is acceptable to assume that turning vehicles will slow to 43.5 mph in the through lane with the
remaining deceleration occurring in the turn lane, resulting in a deceleration length of 371 feet.  Additionally,
Caltrans is requiring vehicle storage of 98 feet for a total turn lane length of 469 feet.  A copy of this letter
is provided in Appendix I.

The lengths of the left-turn and right-turn acceleration lanes were determined using Exhibit 10-70 from
American Association of State Highway and Transportation Officials’ (AASHTO) A Policy on the Geometric
Design of Highways and Streets.  The length needed to achieve a merging speed of 50 mph on a highway with
a 65-mph design speed is 1,410 feet.  To assess the impacts on the acceleration length of trucks the National
Cooperative Highway Research Program (NCHRP) Report 505, Review of Truck Characteristics in Roadway
Design, was consulted.  Since the northbound acceleration lane would be below two-percent grade over the
length of the acceleration lane, the acceleration distance of 1,410 feet remains appropriate for truck
acceleration.   However, since the southbound acceleration lane is at a two-percent down grade, Tables 64
and 65, “Maximum Weight-to-Power Ratios for Minimum Acceleration Length,” in the NCHRP publication
were consulted.  For the down-grade, the weight-to-power ratio is decreased from 110 pounds per
horsepower at a zero percent grade to 85 pounds per horsepower at two-percent grade.  Applying this
ration of 85 to 110, the length of the southbound acceleration lane is decreased from 1,410 feet to 1,090
feet   A standard 300-foot transition taper will be needed at the terminus of the acceleration lane.  The turn
lane lengths are summarized in Table 18.
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Table 18
Turn and Acceleration Lane Lengths (feet)

Northbound
Left-Turn Lane

Northbound
Acceleration Lane

Southbound
Acceleration Lane

Taper 120 300 300

Storage 98 N/A N/A

Deceleration/Acceleration 251 1,410 1,090

Total 469 1,710 1,390

While a southbound right turn lane is not warranted, due to the proximity to Black Bart Drive and since
a right turn deceleration taper is warranted, it is recommended that a short right turn lane of approximately
200 feet be installed for the Harris Quarry Entrance.  The length of this turn lane is supported by Caltrans
staff as communicated in a letter dated August 8, 2006, from Mr. Jesse Robertson; a copy of this letter is
provided in Appendix I.  To avoid potential conflicts with other movements, the southbound right turn lane
for the Quarry Entrance should not extend the entire distance to Black Bart Drive so that southbound
through movements destined for the Quarry do not enter the right-turn lane north of Black Bart Drive,
causing confusion for drivers exiting Black Bart Drive.

Circulation Improvements

The following circulation improvements are recommended for both Base Permit and Project conditions:

Left Turns into Project Driveway From Northbound US 101

A left turn deceleration lane is needed on the northbound US 101 approach to the Quarry entrance.  This
would significantly reduce safety concerns associated with trucks slowing and turning left into the Quarry
from the high speed left lane on the expressway, and would be a significant benefit.

Right Turns into Project Driveway from Southbound US 101

A right turn deceleration lane is needed on the Southbound US 101 approach to the Quarry entrance.  This
would allow vehicles turning right into the Quarry to slow outside of the through travel lane where speeds
are often in excess of 60 miles per hour.  Due to its proximity to the Quarry entrance, this right turn lane
could also be used  as a right turn acceleration lane by vehicles exiting Black Bart Drive.  This would be a
significant benefit.

Right Turns from Project Driveway to Southbound US 101

A southbound right turn acceleration taper was determined to be warranted for all but the 2040 conditions
to allow loaded trucks leaving the quarry to enter the highway.  Under the 2040 conditions an acceleration
lane will be needed to allow trucks turning right from the  quarry to get fully or partially up to prevailing
travel speeds on US 101 before merging.
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Left Turns from Project Driveway to Northbound US 101

A left turn acceleration lane is recommended for northbound US 101 north of the Quarry entrance.  This
lane would significantly improve safety for trucks turning left onto US 101 from the Quarry as they would
no longer need to gain speed in the left travel lane of the expressway.  This would be a significant benefit.

Alternative Quarry Access

As an alternative to the current quarry access driveway, installation of a partial grade-separated interchange
was studied.  This partial grade-separation would affect movements to and from northbound US 101 and
eliminate the need for trucks to cross oncoming traffic while making left-turns into or out of the site.  These
movements would instead occur via on- and off-ramps on the east side of the existing expressway.  Since
drivers making the inbound and outbound right-turns do not have to cross oncoming traffic, these
movements would still occur at an at-grade driveway.  All right turn lanes and tapers warranted for the Base
Permit or Project conditions would still be warranted with the partial grade-separated driveway.

Analysis of operating conditions for both ramps for all study time periods indicates that a grade separated
access would be expected to operate acceptably at LOS B or better.  Although a partial grade-separated
driveway would operate at a better level of service than an at-grade driveway, this improvement is neither
warranted nor recommended because acceptable operation can be achieved at the existing at-grade
driveway through installation of turn and speed change lanes.  Further, there is no documented historical
safety issue based upon collision data that would indicate the need for grade separation.  Detailed LOS
calculations are provided in Appendix J.

Alternative Modes of Transportation

In addition to transportation by personal vehicle, transportation by pedestrians, bicyclists and transit users
was considered.  Since the majority of trips associated with Harris Quarry are truck haul trips, alternative
modes of transportation are not feasible; however, alternative transportation was considered for  employees
or other Quarry users.

Pedestrian

Currently, no designated pedestrian facilities are provided on US 101 in the vicinity of the project site nor
are there pedestrian facilities provided on Black Bart Drive.  This is consistent with the rural and low density
nature of surrounding land uses and the lack of pedestrian-oriented destinations.  The proposed project is
not expected to generate a need for pedestrian facilities and no additional facilities are recommended. 

Bicycle

While no separated bicycle facilities are currently provided on US 101, bicyclists my utilize the existing
shoulder.  No separated bicycle facilities are provided along Black Bart Drive.  As with pedestrian uses, this
is consistent with the rural nature of the surrounding land uses.  The proposed project is not expected to
generate a need for bicycle facilities, so no additional facilities are recommended; however, when widening
of US 101 is completed to add recommended turn lanes, shoulders should be built to applicable Caltrans
standards so that they may continue to be utilized by bicyclists.
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Transit

Mendocino Transit Authority (MTA) provides service to destinations within Mendocino County as well as
some connections to adjacent counties.  While MTA does operate fixed-route bus service along the US 101
corridor, there are no scheduled transit stops in the vicinity of the project.  The proposed project is not
expected to generate a need for additional transit services, so no modifications are recommended.

Driveway Safety 

The effect of adverse weather conditions, especially fog, was considered as part of this analysis.  While it
is impossible to predict future safety conditions, historical data can indicate trends.  As noted previously,
during the five-year period reviewed there were no reported collisions at the project driveway and there
were no collisions within one-half mile north or south of the project driveway involving large trucks with
trailers.  Since no historical safety issues are present, no mitigating measures are recommended.

Since the driveway is located along a high-speed expressway with highly dispersed intersections, advance
warning signs should be placed on US 101 to the north and south of the project driveway.  It is
recommended “Slow Trucks,” California MUTCD sign designation W51(CA), be installed together with
flashing beacons programmed to be on during normal quarry operating hours.



Updated Supplemental Traffic Impact Analysis for the Harris Quarry – County of Mendocino
January 27, 2010 Page 34

Impacts and Mitigation Measures

Base Permit Conditions

Year 2010

Impact T-1:  Trucks traveling northbound and making a left turn into the Quarry must do so from the inside,
or fast, lane on US 101, effectively blocking northbound through traffic in this lane while waiting for an
acceptable gap in southbound traffic to make the left turn.  This creates a safety and operations risk.  This
is considered a Class II Impact – significant, but mitigable.

Mitigation T-1:  Install a 469-foot left turn lane for northbound traffic at the Quarry entrance.

Impact T-2:  Trucks turning left out of the Quarry site must accelerate to reach highway speeds while
climbing, resulting in trucks that are moving slower than the surrounding traffic.  This creates a safety and
operations risk.  This is considered a Class II Impact – significant, but mitigable.

Mitigation T-2:  Install a northbound acceleration lane.  A length of 1,710 feet is needed for the acceleration
lane to serve project volumes, which exceeds the available distance between the Harris Quarry access and
Black Bart Drive.  A special lane designation to permit left-turns onto Black Bart Drive and acceleration for
both left-turns from Black Bart Drive and acceleration from the Harris Quarry access to northbound US
101will need to be developed.  The extension of the left turn acceleration lane through the intersection at
Black Bart Drive can then be used for acceleration by drivers turning left from Black Bart Drive.  The
overlap of the left turn acceleration lane for trucks leaving the Quarry with the left turn deceleration lane
for vehicles entering Black Bart Drive creates a possibility of conflict between a truck accelerating behind
a vehicle decelerating.  Using the left turn warrant method it was determined that this conflict will not occur
in over 97 percent of turning movements; therefore, no further consideration is necessary.

Impact T-3:  Trucks making a right turn into the Quarry from southbound US 101 must slow down in the
outside travel lane on US 101.  This creates a safety and operations risk.  This is considered a Class II Impact
–  significant, but mitigable.

Mitigation T-3:  Install a short right turn lane of approximately 200 feet in length for southbound traffic at the
Quarry entrance.  This lane should not extend to Black Bart Drive to avoid having drivers destined for the
Quarry entering the right-turn lane north of Black Bart Drive.

Year 2014 (without Willits Bypass)

See Mitigation Measures T-1, T-2 and T-3; no new mitigation measures would be warranted.

Year 2014 (with Willits Bypass)

See Mitigation Measures T-1, T-2 and T-3; no new mitigation measures would be warranted.
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Year 2030

See Mitigation Measures T-1, T-2 and T-3 in addition to the following new mitigation measure.
Impact T-4:  Trucks turning right to US 101 southbound when exiting the Quarry must enter the outside
travel lane after waiting for an acceptable gap in southbound traffic.  Under projected volumes, gaps in traffic
may not always be sufficient to allow for full acceleration in the travel lane.  This is considered a Class II
Impact – significant, but mitigable.

Mitigation T-4:  Install an acceleration taper for trucks making the right turn onto US 101 southbound at the
Quarry entrance to allow for some acceleration prior to entering the travel lane.

Year 2040

See Mitigation Measures T-1, T-2, T-3 and T-4; no new mitigation measures would be warranted.

Project Conditions

Year 2010

Impacts T-1 through T-4 would be expected by horizon year 2010, resulting in the need for Mitigation
Measures T-1, T-2, T-3 and T-4.

Year 2025

See Mitigation Measures T-1, T-2, T-3 and T-4; no new mitigation measures would be warranted.

Year 2040

See Mitigation Measures T-1, T-2, T-3 and T-4 in addition to the following new mitigation measure.

Impact T-5:  Under projected 2040 traffic volumes the right-turn acceleration taper indicated as Mitigation
Measure T-4 would no longer be adequate and a full acceleration lane would be warranted.  This is
considered a Class II Impact – significant, but mitigable.

Mitigation T-5:  Install a 1,390-foot-long speed change acceleration lane for trucks turning right onto US 101
southbound at the Quarry entrance to allow for full acceleration prior to entering the travel lane.
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Conclusions and Recommendations

Conclusions

• During peak operating conditions, the project is expected to generate 310 truck trips in July and 412
truck trips in October.  This is an increase of 196 and 262 truck trips from current operating conditions
for July and October, respectively.

• During average operating conditions the project is expected to generate 215 truck trips in July and 286
truck trips in October.  This is an increase of 131 and 182 truck trips from current operating conditions
for July and October, respectively.

• The project has the potential to reduce vehicle miles traveled (VMT) associated with hauling aggregate
and AC within the County by approximately 183,500 VMT annually.

• Northbound left turn deceleration and acceleration lanes are warranted in 2010 under Base Permit and
Project conditions.

• A southbound right turn deceleration taper in warranted in 2010 under Base Permit and Project
conditions; however, due to the proximity to Black Bart Drive, installation of a full deceleration lane that
extends to Black Bart Drive would be beneficial.

• A southbound right turn acceleration taper is warranted in 2030 for continued operation of the quarry
at its currently permitted levels.

• A southbound right turn acceleration taper is warranted in 2010 for Project Conditions.  By the year
2040, a full right turn acceleration lane is warranted.

• Without the implementation of proposed mitigating measures, the intersection of US 101 and Black Bart
Drive is expected to operate unacceptably in 2030 and 2040 with or without expansion of Quarry
operations.

• With the implementation of recommended mitigating measures, the intersection of US 101 and Black
Bart Drive is expected to continue to operate acceptably through the horizon year of 2040.

• The proposed project is not expected to generate a need for additional pedestrian, bicycle or transit
facilities.

• Under the Project scenario and with the implementation of all recommended mitigating measures, the
intersection of US 101 and Black Bart Drive is expected to operate at the same or better levels of
service than without the project and associated mitigating measures for all scenarios and during all study
periods, resulting in less average delay.  This appears to be consistent with the Mendocino County
General Plan policy DE-121.

• A partial grade-separated driveway would eliminate left-turning movements across oncoming traffic and
would operate acceptably during all study time periods.  However, based upon projected operations
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of the at-grade intersection with the implementation of all recommended mitigating measures, a partial
grade-separation is not warranted.

Recommendations

• Install a 469-foot long left-turn lane on US 101 North; this improvement is required regardless of
whether the Quarry continues operation at the currently permitted levels or expands its operation.

• Install a 1,710-foot long acceleration lane on US 101 North; this improvement is required regardless
of whether the Quarry continues operation at the currently permitted levels or expands its operation.

• Install a right turn lane of approximately 200 feet in length on US 101 South at the Harris Quarry
Entrance; this improvement is required regardless of whether the Quarry continues operation at the
currently permitted levels or expands its operation.  This lane should be configured in a manner to
prevent drivers destined for the Quarry from entering the lane north of Black Bart Drive as this may
cause confusion for drivers on Black Bart Drive.

• Install a right turn acceleration taper on US 101 South; this is improvement is needed immediately for
the project, but not until 2030 if operation continues at the currently permitted levels.  This lane will
need to be converted to a full acceleration lane 1,390 feet in length by 2040 to accommodate the
Project.

• Since the Quarry Access Driveway is expected to operate acceptably during all study periods with the
implementation of the recommended mitigating measures, and since there are no documented historical
safety issues associated with trucks turning at the project driveway, the installation of the partial grade-
separation is not recommended.

• Installation of “Slow Trucks” warning signs with flashing beacons is recommended for both the
northbound and southbound approaches to the Quarry Access Driveway.
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Speed Surveys





 Location:

 Posted Limit 65
 Direction: North #1 Recorder: CS 59 0 0 84 0 100
 Date: Mar 11-08 Day: Tuesday 60 4 12 85 0 100
 Begin Time:5:50 PM End Time: 6:23 PM 61 0 12 86 0 100
 Weather: Clear Land Use: Rural 62 1 15 87 0 100

63 1 18 88 0 100
64 3 26 89 0 100

 Total Observed 34 65 2 32 90 0 100
 Speed Range 60 - 76 66 3 41 91 0 100
 50th percentile speed 67 67 5 56 92 0 100
 85th percentile speed 72 68 1 59 93 0 100
 10 mph pace speed 63 - 72 69 3 68 94 0 100
 % in pace speed 71 70 2 74 95 0 100
 Skew 71 1 76 96 0 100

72 3 85 97 0 100
73 1 88 98 0 100
74 3 97 99 0 100
75 0 97 100 0 100
76 1 100 101 0 100
77 0 100 102 0 100
78 0 100 103 0 100
79 0 100 104 0 100
80 0 100 105 0 100
81 0 100 106 0 100
82 0 100 107 0 100
83 0 100 108 0 100

      T O T A L 34

1.876

W-Trans
Engineering and Traffic Survey

Sp
ee

d

N
um

be
r

VEHICLE SPEED DATA

C
um

ul
at

iv
e 

Pe
rc

en
tUS 101 South of Black Bark

 Summary Statistics

C
um

ul
at

iv
e 

Pe
rc

en
t

N
um

be
r

Sp
ee

d

0

1

2

3

4

5

6

59 63 67 71 75 79 83 87 91 95 99 10
3

10
7



 Location:

 Posted Limit 65
 Direction: North #2 Recorder: CS 36 0 0 61 5 56
 Date: Mar 11-08 Day: Tuesday 37 1 1 62 1 57
 Begin Time:5:50 PM End Time: 6:23 PM 38 0 1 63 7 68
 Weather: Clear Land Use: Rural 39 0 1 64 2 71

40 0 1 65 12 88
41 0 1 66 3 93

 Total Observed 68 42 0 1 67 0 93
 Speed Range 37 - 74 43 0 1 68 0 93
 50th percentile speed 61 44 0 1 69 1 94
 85th percentile speed 65 45 0 1 70 1 96
 10 mph pace speed 57 - 66 46 1 3 71 1 97
 % in pace speed 74 47 1 4 72 1 99
 Skew 48 0 4 73 0 99

49 0 4 74 1 100
50 0 4 75 0 100
51 0 4 76 0 100
52 3 9 77 0 100
53 2 12 78 0 100
54 3 16 79 0 100
55 0 16 80 0 100
56 2 19 81 0 100
57 4 25 82 0 100
58 2 28 83 0 100
59 6 37 84 0 100
60 8 49 85 0 100

      T O T A L 68
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 Location:

 Posted Limit 65
 Direction: South #1 Recorder: CS 59 0 0 84 0 100
 Date: Mar 11-08 Day: Tuesday 60 3 9 85 0 100
 Begin Time:6:25 PM End Time: 7:02 PM 61 1 11 86 0 100
 Weather: Clear Land Use: Rural 62 4 23 87 0 100

63 3 31 88 0 100
64 2 37 89 0 100

 Total Observed 35 65 5 51 90 0 100
 Speed Range 60 - 76 66 2 57 91 0 100
 50th percentile speed 65 67 3 66 92 0 100
 85th percentile speed 70 68 4 77 93 0 100
 10 mph pace speed 60 - 69 69 1 80 94 0 100
 % in pace speed 80 70 3 89 95 0 100
 Skew 71 1 91 96 0 100

72 0 91 97 0 100
73 2 97 98 0 100
74 0 97 99 0 100
75 0 97 100 0 100
76 1 100 101 0 100
77 0 100 102 0 100
78 0 100 103 0 100
79 0 100 104 0 100
80 0 100 105 0 100
81 0 100 106 0 100
82 0 100 107 0 100
83 0 100 108 0 100
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 Location:

 Posted Limit 65
 Direction: South #2 Recorder: CS 46 0 0 71 0 98
 Date: Mar 11-08 Day: Tuesday 47 1 2 72 0 98
 Begin Time:6:25 PM End Time: 7:02 PM 48 0 2 73 1 100
 Weather: Clear Land Use: Rural 49 0 2 74 0 100

50 0 2 75 0 100
51 0 2 76 0 100

 Total Observed 64 52 1 3 77 0 100
 Speed Range 47 - 73 53 6 13 78 0 100
 50th percentile speed 60 54 5 20 79 0 100
 85th percentile speed 66 55 2 23 80 0 100
 10 mph pace speed 58 - 67 56 3 28 81 0 100
 % in pace speed 66 57 2 31 82 0 100
 Skew 58 5 39 83 0 100

59 6 48 84 0 100
60 4 55 85 0 100
61 3 59 86 0 100
62 1 61 87 0 100
63 3 66 88 0 100
64 6 75 89 0 100
65 4 81 90 0 100
66 5 89 91 0 100
67 5 97 92 0 100
68 0 97 93 0 100
69 0 97 94 0 100
70 1 98 95 0 100
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Collision Data





Location:  

AADT:  

Number of Collisions:  16
Number of Injuries:  5

Number of Fatalities:  1
Start Date:  
End Date:  

Number of Years:  5

Highway Type:  UNDIVIDED 4 LANES
Area:  

Segment Length:  1.0 miles
Direction:  

16 x
x 365 x 1 x 5

Study Segment  0.52 c/mvm
Statewide Average*  1.65 c/mvm

31.3%
38.4%

ADT = average daily traffic volume (adjusted for seasonal & weekday changes)

US 101 from one-half mile south of Black Bart Drive 
to one-half mile north of Black Bart Drive

SEGMENT COLLISION CALCULATIONS

17,000

17,000

December 31, 2008

Rural

January 1, 2004

ADT x 365 DAYS PER YEAR x SEGMENT LENGTH x NUMBER OF YEARS

NORTH/SOUTH

NUMBER OF COLLISIONS x 1 MILLION

Collision Rate Fatality Rate Injury Rate
6.3%
2.2%

1,000,000

c/mvm = collisions per million vehicle miles

County of Mendocino

*  2007 Collision Data on California State Highways , Caltrans

Whitlock & Weinberger Transportation, Inc.
12/4/2009
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Truck Trip Calculations





Harris Quarry – Truck Trip Calculations 
 
Calculation Assumptions 
 
Production Peak Levels (percent of annual total production) 
 

Aggregate Use July October 
Aggregate for Sale (including Recycle Import) 9.4% 12.2% 
Aggregate to Willits for PCC 10.0% 15.8% 
Aggregate for On-Site Asphalt Production 12.0% 17.0% 

 
• Average of 4.15 weeks per month which results in eleven non-working days to account for holidays, 

inclement weather or closures for other reasons. 
• Peak day trips represent 25 percent of total weekly trips 
• Average of nine additional delivery trucks per day (one per hour) 
• Peak productions represents 146.7 percent of average monthly production 
• Each truck generates two trip ends (one inbound and one outbound) 

 
Production Levels 
 
Bulking Factor 
 

    
       

 

4,185  

3,375   
1.24 

 
Base Permit – Annual Production 
 

     
 

75,000  1.24  93,000 
 

 

 
 
All Base Permit aggregate is sold offsite 
 
Project – Annual Production 
 

       
 

200,000  1.24    248,000 
 

 

 
 
 
  



Breakdown of use of aggregate 
 

Aggregate Use Production Level 
Aggregate for Sale 1 162,520 cy/year 

Aggregate to Willits for PCC 37,200 cy/year 
Aggregate for On-Site Asphalt 

Production 
58.280 cy/year 

Total Aggregate Produced 258,000 cy/year 
Imported Recycle Material 2 10,000 cy/year 
Total Aggregate Transported 268,000 cy/year 

 
Notes: 

1. Includes sale of processed recycle material. 
2. Although the Quarry expects that Imported Recycle Material will be brought in on trucks that will subsequently be 

refilled and used to export material, to provide a conservative analysis it was assumed that trucks that supply 
recycle material will then leave the site empty.  Imported Recycle Material is assumed to generate traffic with the 
same peak period patterns as aggregate for sale. 
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Supplemental Traffic Impact Analysis for the Harris Quarry in the County of Mendocino
January 2010

Appendix D

July and October Truck Volumes by Hour
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Supplemental Traffic Impact Analysis for the Harris Quarry in the County of Mendocino
January 2010

Appendix E

July and October Turn Movements
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Appendix F

VMT Gravity Model Calculations
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Appendix G

Warrant Calculations
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Supplemental Traffic Impact Analysis for the Harris Quarry in the County of Mendocino
January 2010

Appendix H

Intersection Level of Service Calculations
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Caltrans Letters Regarding Turn Lanes
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Appendix J

Ramp Level of Service Calculations
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